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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUITTIMHBI
Henb u3yyeHus AUCHUNIMHBI

e (HopMHUpOBaHHE Yy CTYACHTOB AaHAIWTUYECKOTO MBIIIICHUS W HABBIKOB, O0OECIICUMBAIOIINX
BO3MOJYKHOCTh BBISIBIICHHSI M OILIGHKM W3MEHEHHH €CTECTBEHHBIX XHMHYECKHX PABHOBECHH B
okpyxatotei cpeae (OC).

33[[3‘11/[ OCBOCHHUSA NUCIHHUITIINHBI

e o0ecneyuTh 3HAHHE OCHOBHBIX MOHATHI U IMOKAa3aTeJIel TEXHOIeHe3a;

® J1aTh NPEJACTABJICHUS O XUMHUYECKUX paBHOBECHBIX mporeccax B OC, a Takke 3aKOHOMEPHOCTSIX
XHMHYECKOro B3aumoaercTus BemniecTtsa u OC;

® [I03HAKOMHUTH C OCHOBHBIMU MEXaHU3MaMHU IPOIIECCOB, HAPYIIAIOIINX €CTECTBEHHOE paBHOBECHE B
OMOTCOXMMHUYECKHX IMKJIaX BEMIECTB, MPUBOIAMINX K 3arpsi3HeHno OC

® T[PEIOCTaBUTh CBEIACHUS O XapakTepHblx wu3MeHeHUusaX B OC, BBIBBIBAEMBIX MPOIYKTAMHU
TEXHOTeHe3a U (POPMHPOBAHUH IT'€OXUMHYECKUX aHOMAJTUH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a1ee
— OII) MAT'UCTPATYPBI

JucuurumHa peanu3yercss B paMKax dYacTd, (OpMUPYyeMOil ydYacTHHKaMH OOpa3oBaTEIbHBIX
OTHOILEHHUH, 1 OTHOCUTCS K IPO(PECCHOHATBHOMY MOAYIIIO.

Jlist ocBOEHUST TUCIUIUIMHBI HEOOXOAMMBI KOMITCTCHIIMH, COPMHUPOBAHHBIC B PaMKaxX H3ydeHUs
MaTeMaTUYeCKUX U  ecTecTBeHHOo-HayuHblX aucuuiuimH  OOIl  GakanaBpuatra  («XuMHSY,
«Marematuka», «duzukay, «OU3UKO-XUMUUECKHE METOJIbI aHaiu3a», «PaauanoHHast 3KOJIOTHY),
«PaguanmonHas ¥ AKOJOTrHYecKass 0€30MacCHOCTh OOBEKTOB SAECPHOTO0 TOIUIMBHOTO IMKJIA», a TAKKE
CIEAYIOIMX IUCHUIUIMH MaruCTepCcKod Mporpammbl: «MeTOIbl OUEHKM M aHaldu3a TEXHOTCHHOIO
pHUCKay.

TeopeTnueckoil OCHOBOM Kypca SBISIOTCA (yHIaMEHTAJIbHbIE €CTECTBEHHOHAyYHBbIE 3HAHUS 110
npobjemMaM COCTOSTHUS OKpy»katoliei cpeabl. TpeOyemblil ypoBeHb coAepKaHus Kypca Mpearnoaaraet
cBOOOAHOE BIiaZieHHE 0a30BBIMU HAYYHBIMHU IMOHATHSMH B 0ONacTH HayK o0 OKpyXarouleil cpene,
BJIa/ICHNE HaBbIKAMM BBIIIOJHEHUS 3KCIIEPUMEHTA U IPUMEHEHHUS MOJyUYEHHBIX PE3YJIbTAaTOB, a TAKkKe
MOMCKA U aHaJN3a SKOJOTUYECKON MH(OpMAIIMK Ha OCHOBE COBPEMEHHBIX 0a3 TaHHBIX.

JIMCUMIUIMHBL W/MIM TPAaKTUKH, JUIS KOTOPBIX OCBOEHHE MAHHOM JMCHUIUIMHBI HEOOXOIMMO Kak
npeuecTByromee: «AKTyaabHble BOIPOCHl MHKEHEPHOM 3alUTh», «PaauallMOHHBI MOHUTOPUHT U
KOHTPOJIbY, «Upe3BbluaiiHble CUTYyallMM Ha OOBEKTaX SACPHOTO TOIUIMBHOTO IIMKJIA», BBIOJHEHHE
HAyYHO-UCCIIEI0OBATENIbCKOW pPabOThl, BCEX BHUAOB NPAKTHUKUA M BBITYCKHONW KBaTU(UKALMOHHON
paloThI.

Hucuunimna n3ydaercs Ha 1 kypce B 1 cemectpe.

3. MNEPEYEHbDb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMMU PE3YJbBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesyasraTte ocBoenumss OOIl maructparypsl OOydYarOmMIACS JOHKEH OBJIAJETh CIETYIOMUMH
pe3ynbTaTaMi 00y4YeHHs MO JUCIUILTHHE:

Koawbl HaunmenoBanue Kox 1 HauMeHOBaHMe MHAMKATOPA T0CTHKEHU S
KOMIIeTeHIUi KOMIIeTeHIINH KOMIIeTeHIINH
IIK-4 Cmocobexn 3-11K-4 3Hath nenu 1 3aa4u MpOBOJUMBIX
CaMOCTOSITEIILHO HCCJICTIOBAHUI; OCHOBHBIE METOJIbI U CPEACTBA




BBITIOJIHATH MMPOBEACHUA SKCIICPUMCHTAJIBHBIX U TCOPETUIYCCKUX
SKCIICPUMCHTAJILHBIC U I/ICCJICIIOBaHI/II\/'I; MCTOIbI U CPCACTBA MaTeMaTH4eCKOM

TEOPETUYECKHE 00paboTKH pe3yabTaTOB HKCIIEPUMEHTAIBHBIX TaHHBIX;
UCCIICIOBAHU 11 V-11IK-4 YMeTh NpUMEHATh METO/IbI IPOBEICHUS
pelIeHus. HayYHBIX U HKCIIEPUMEHTOB; UCIIOJIH30BaTh MATEMaTUYECKUE
IIPOM3BOJICTBEHHBIX METO/BI 00pabOTKH pe3yabTaTOB UCCIECIOBAHUIN H UX
3a/1a4 0000611eHNs; 0DOPMIIATH PE3YIbTAaThl HAYIHO-

UCCIIEI0OBATEIBCKUX PadoT;

B-I1IK-4 BnageTs HaBBIKAMH CAMOCTOSTEILHOIO
BBITIOJIHEHUS SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX
HCCIICOBAHMS JJIS PEIICHUS HAYYHBIX U
MIPOM3BOJICTBEHHBIX 33724,

IK-11 Crnoco0eH k aHANINU3y 3-11K-11 3naTh 3aKkOHOIaTENIbHBIE © HOPMATUBHbIC
TEXHUYECKUX U aKThl PETYJINPYIOLIUE IESITEILHOCTD B 00J1aCTH
pacyeTHo- MIPOMBILIEHHOCTH, SKOJIOTUHU, TEXHUYECKOU,
TEOPETUUECKUX pasvalliOHHOM U siIepHON O€30MaCHOCTH;
pa3paboTok, k yuery ux | Y-IIK-11 Ymerb npoBoauTh aHANU3 TEXHUYECKUX U
COOTBETCTBUS pPacyeTHO-TEOPETHYECKUX Pa3pabOTOK C YIETOM UX
TpeOOBaHUSM 3aKOHOB | COOTBETCTBHUS TPEOOBAHUSAM 3aKOHOB B 00JIaCTH
B o0nacTu IIPOMBIIIJIEHHOCTH, 3KOJIOI'MH, TEXHUYECKOH,
MIPOMBILIIIEHHOCTH, paanaloOHHON U SAepHON O€30MacHOCTH U JPYTUM
HKOJIOTHH, HOPMAaTHBHBIM aKTaM;

TEXHUYECKOM, B-IIK-11 Biaagets MeTomamMu aHain3a TEXHUYECKUX U

paavalMOHHON 1 PacYeTHO-TEOPETHYECKUX Pa3paboOTOK, M yueTa ux

A/IepHOIN 0€30MaCHOCTH | COOTBETCTBHUS TPEOOBAHUSIM 3aKOHOB B 00JIaCTH

U ApYyTUM IIPOMBIIIJIEHHOCTH, 3KOJIOI'MH, TEXHUYECKOH,

HOPMAaTHBHBIM aKTaM paavaliOHHON U SAepHON 0€30MaCHOCTH U IPYTUM
HOPMAaTHBHBIM aKTaM;

IK-22.2 Criocoben 3-11K-22.2 3HaTh OCHOBBI JO3UMETPUU U 3AILUUTHI OT
obOecnieunBaTh MOHU3HUPYIONTUX U3TYyISCHUHN; TPUHITUIIBI OPTaHU3aIu U
OpraHu3aIuio U pPaauaMoOHHOTO M 3KOJIOTMYECKOr0 MOHUTOPHUHTA U
KOHTPOJIb KOHTPOJISI; OCHOBBI yueTa U KOHTPOJIS SIAEPHBIX
HKOJIOTUYECKOH U MaTepHualoB U PaAUOAKTUBHBIX BEIIECTB;
paauanoHHON V-TIK-22.2 YMeTh aHanmu3upoBaTh U HHTEPIIPETUPOBATD
0e301acHOCTH JTAHHBIE I03UMETPUYECKOTO KOHTPOJIS U
pPaAMallMOHHO OMACHBIX | paAHAllMOHHOTO MOHUTOPHHIA; IPUMEHSATD MOJIOKEHUS
00BEKTOB HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB B 00JIaCTH

HKOJIOTMUYECKOH U paJualliOHHON O€30MacCHOCTH, yueTa
u koutpoisa M, PB u PAO;

B-IIK-22.2 Biagers TEXHOJIOTMAMHY aHAJIN3a JaHHBIX
paauanMmoOHHOTO MOHUTOPUHTA; HABBIKAMU
WCIIOJIH30BAaHUS METOJUK, 000PYI0BaHUS U IPUOOPOB
JUTSL IPOBEJIEHUSI 3KOJIOTMUECKOT0 U PagualiOHHOTO
KOHTPOJIS; MPUHIIUIIAMHA OPTaHU3AIUN CUCTEM
pavalliOHHON M KOJOTUYECKON OE30MaCHOCTH.

4. OBPBEM JUCHHUIIVIMHBI B BAYETHBIX EJIUHUILAX C YKASAHUEM KOJIMYECTBA
AKAJEMHNYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C MPENNOJABATEJEM (IIO BUJIAM 3AHATHIN) 1 HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA




Bua pa6oTsr KosmuecTBo 4acoB Ha
BH/I paldoThI:
KonTakTHasi padoTa o0y4yawimmxcs ¢ npemnojaBaresjiemM
AyIMTOpHBIE 3aHATHS (6ce20) 40
B Tom uucie:
JeKyuu 8
npaKkmudecKue 3aHamusl 16
(u3 HUX 6 Ghopme npaxmuueckol no020Moe6Ku) (0)
1abopamopHble 3aHAMUsL 16
(U3 HUX 8 hopMe NPAKMUUECKOU NOO20MOBKIL) (0)
IIpomexyTouHAast aTTeCTANMS
B Tom uucie:
3auem ¢ OYeHKoll -
CamocrosiTejibHass padoTa 00y4YarIuXcst
CamocrosiTesibHass padoTa 00y4alIUXCs 104
Bcero (uachi): 144
Bcero (3aueTHble eITUHUIBI): 4

5. COAEP/KAHUE AU CHUIIJINHBI, CTPYKTYPUPOBAHHOE
(PABAEJIAM) C VYKA3ZAHMEM OTBEJEHHOI'O HA HHX KOJHUYECTBA

AKAJJEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHIA

o TEMAM

5.1. Pazoenwt oucyuniunovt u mpyooemKocms no 6UOAM YUEeOHbIX 3aHAMUIL (6 aKademuuecKux

uacax)
Heneasi | Ne .
Buabl yueOHol padoThI
n/n HaumeHoBaHue pa3jieia /TeMbl THCHHILTHHbI
Jlex|(Ilp|JIa6|Bueayn| CPO

1-4 1 |(Bo3aelicTBHE TEXHOI€HHBIX MACCHBOB HA COCTOSIHHE |2 4 |4 26
NPUPOAHBIX Cpej

1-2 1.1 |DHepreTuyeckre OCHOBBI TEXHOTEHE3a. TeXHOTeHHOE 2 - 4 10
BozaeiictBue ADC Ha OC

3-4 HcTounuku GopMUpOBaHUS U TPUHIIMUIIBI - 4 |- - 16

1.2. [kiaccu@uKanuy TEXHOTEHHOTO (XUMUYECKOTO)

3arpsi3HEHMS OKPYXKAIOIIEN CpeIbl

5-8 5 Texnorennasi rpancgopmManus u paspylieHue 2 |4 |4 |- 26
NPUPOJAHOI CHCTEMBbI

5-6 |2.1. | DBOJIOIMOHHO CIOKHUBIINECS OMOT€OXUMHUIECKIE 2 |- |4 |- 10
UK OMO(UITBHBIX 35IeMeHTOB. CTeneHb X
3aMKHYTOCTH.

7-8 |2.2 |OcHoBHBIE IOKA3aTENIN TEXHOTCHE3a - 4 |- - 16

9-12 3 |HakomjeHne NpoAyKTOB TeXHOIeHe3a 1 2 |4 |4 |- 26
(opMupoBaHHE reOXMMHYECKHX AHOMAJIHIA

9 3.1 |PaifonupoBanue Tepputopun PO no nokazarensm 2 |- - 16
TEXHOTEHHOTO BO3JICHCTBHS
10-11 (3.2 |JlangmadTHO-TeOXUMHUYECKUE Oapbephl Kak (pakTopsl |- 2 |4 |- 5

(OopMHPOBAHNUS TEXHOT'CHHBIX AHOMAJIHI

12 3.3 |buoreoxuMuueckre aHoMaauu U 0y(hepHOCTh 2 5




9KOCHCTEM

13-16 4 |YcTOWYHMBOCTH MPHUPOIHBIX JaHAIMA(GTOB K 2 |4 |4 |- 26
TeXHOTeHe3y W MPOTrHO3 ONMACHOCTH UX 3arpPsA3HEeHus!

13-14 |4.1 |OO6bexThI JaHaadTHO-TEOXMMHUYECKOTO ITPOTHO3a 2 4 |- 10
BIIMSTHUS 3arPS3HCHUS HA IPUPOJTHYIO CPEAy

15-16 |4.2 |buoduUIBHOCTH U NECTPYKIIMOHHAS aKTHBHOCTh - 4 |- - 16
XUMHUYECKHX IJIEMEHTOB
Bcero: 8 |16 |16 |- 104

Ipum.: Jlex — nexyuu, I[Ip — npakmuueckue 3ansmusi / cemunapwl, Jlab — nabopamopnuvie 3ansimus,
Bueayo — sneayoumopnas paboma, CPO — camocmosmenvhas paboma o0y4aroumuxcsi

5.2. Cooepotcanue oucyuniaunvl, CmpyKmypupoeannoe no pazoeiam (memam)

Jlexyuonmnwiii Kypc
Heneas Ne HaumenoBanue pasgena / Conepianue
TeMbl JUCHUIINHBI
1 1. |Bo3zaeiicTBHE TEXHOT€HHBIX MACCHBOB HA COCTOSIHUE NPHPOIHBIX CPeJt
1 1.1. |Duepreruueckue ocHoBbl  |Llenp, 3amaum mporpammbl U ee CTpykTypa. [lonsitue
TEXHOreHe3a. TeXHOrEeHHOE |TEXHOIeHe3a KaK COBOKYIHOCTHM TIE€OXHMHUYECKUX U
BozzaerictBue ADC Ha OC. |reodu3nvecKux MPOIECCOB, CBSI3aHHBIX C IEATEILHOCTHIO
yenoBeKa. [IposBieHME TeXHOreHe3a Ha COBPEMEHHOM
sTame. AKTyanu3anust [poOJieMbl  OTPULATEIHLHOTO
BO3JCHCTBUS  TEXHOIEHE3a—3arpsi3HEHUs  IPUPOIHOU
cpenpl. M3BiedyeHue, NeperpynnupoBKa U paccestHUe
BOBJICUEHHBIX B TEXHOIEHE3 DJIEMEHTOB B OKPYXKaOUICH
cpene (OC). Ilokazarenu TexHorenesa. lMcmonp3oBaHue
COJTHEYHOW paJuallMd W SHepruuM ObUIbIX Ouocdep,
3aKJIIOYEHHOM B ucKomaemoM ToruiuBe. [IponsBoacTso
qy)xgoi Ouocdepe aromMHOll sHepruu. TexHOreHHbIE
nanamwadpTel. O@dext TexHoreHHoro pazorpeBa OC.
XapakTepucTuka TexHOreHHoro BozaeiictBus ADC Ha
OC.
5 2. |TexHorenHasi TpancopManys ¥ pa3pylieHue NPUPOAHOI CHCTEMBbI
5 2.1. |DBONIOIMOHHO ['moGanbHbIe TUKIBI yriepona, a3oTa, cepbl. docdopa
CJIOKUBIIHNECS [Tukisl kucnopoja u Boxoposa. [Ipobiemsl BogopogHON
OMOreOXUMHUYECKUE UK |Aerasaruu 3emun. Llukimsl Tsokensix metamio (Fe, Pb,
61opmIbHBIX 377eMeHToB U |HQ). I'1aBHbIe MHUrpallMOHHBIE MOTOKH MeTayuioB. Poib
COBPEMEHHOE COCTOSIHUE UX |OMOTHI B MOJAEPHKAHUH INIOOATBHBIX UKIOB 3JIEMEHTOB.
CTENEHH 3aMKHYTOCTH. XapakTepUCTUKa CTENEHU TEXHOTEHHOIO BIIMSHUSA Ha
CTENEeHb 3aMKHYTOCTH OMOT€OXMMHUYECKUX LUKIIOB Yepe3
MIOHSTHE TEXHO(PHUIBLHOCTH, TEXHOT'€HHOCTH,
ououIbHOCTH, NeCTPYKIIMOHHOMN AKTUBHOCTH,
TEXHOTE€HHOM  KOHLEHTpallud HWIM  aHOMAaJIbHOCTH
XUMHUYECKHUX AJIEMEHTOB.
9 3 Haxkonuienne npoayKToOB TeXHOreHe3a U (popMupoBaHHe reOXMMHYECKHUX
AHOMAJIM I
9 3.1 |PaifonupoBanmue ['eoxuMuueckoe 3HAaY€HWE  PA3NMYHBIX  INPOJYKTOB
teppuropuu PO o IpOU3BOACTBA. TEXHOICHHBIN opeon paccessHus
ITOKA3aTeJIsIM TEXHOT€HHOTO |2JIEMEHTOB. TexHoreHHele aHoMmaind. CymMMapHbINA
BO3/EICTBUS kodpduuueHt HoochepHoil konueHtpauuun (C,) Kak
IIOKa3aTeNlb YBEJIWYCHHUS COACPIKAHHUA DIIEMEHTOB B
IIPOU3BOJICTBEHHBIX MNPOAYKTAX 10 CPABHEHHMIO C HX

5




coaepxanueM B OC. YactHbie MOoaynu K03(hOUIIHMEHTOB
HoOC(epHOH KOHLICHTPALUH. PaiioHnpoBanue
tepputopun PD no nokazaresnsim C, u T/1.

TCOXUMHUYCCKOT'O ITPOrHO3a
BJIMAHUSA 3arpA3HCHUSA HA

MPUPOJIHYIO CPEy

13 |4 YcToiiuuBOCTh NPUPOAHBIX JaHAMA(PTOB K TEXHOreHe3y U MPOrHo3 ONACHOCTH MX
3arpsi3HeHust
13 |41 |OOwbekTsl TanamAdTHO- IlonsATHIiHBIE aCIEKTBl TI'€OXMMHMYECKOM YCTOMYMBOCTH

IOPUPOJHBIX CHUCTEM. YUYeT peXuMa TEXHOTEHHOTO
BO3JICUCTBUS IIPU HU3YYEHUHU YCTOWYUBOCTU IPUPOIAHOU
cuctembl. DaKTOpbl ONPEAETCHUS BO3MOXXHOCTH U
MHTCHCUBHOCTH: BBIHOCA M  PACCESIHUs DIIEMEHTOB
TEXHOreHe3a, MeTaboju3Ma MPOIYKTOB TEXHOTEHE3a,
3aKpeIuieHUs] B CHUCTEME IPOJYKTOB TEXHOTEHe3a U MX
MeTa0oJMTOB. TeXHOOMOreoMbl — OCOOBIE  BUIEBI
HKOCUCTEM, o0ajaromue CXO/IHBIM YPOBHEM
CaMOpEeTryJISILUU TreOXUMHUYECKUX MIPOLIECCOB u
OUHUIIEHUEM OT TMPOAYKTOB TEXHOTEHE3a, a TaKKe
CXOJIHBIM  XapaKTepOM TEXHOTEHHBIX XMMHYECKUX
aHomaymii. OOmEee W CHeuuMadbHOE  MPOTHO3HOE

naHAmapTHO-TEOXUMHUECKOE paiioHupoBaHUe
TEPPUTOPHUH.
Ilpakmuueckue/cemunapckue 3aHamus
Hepes e HaunmenoBanmue pasiena / Conepanne
TeMbl JUCHUILIUHBI
1-2 1. Bo3jieiicTBHE TEXHOT€HHBIX MACCHBOB HA COCTOsIHME MPUPOIHBIX cpef
1-2 |1.2 |Uctounuku popMupoBaHus | AHAIU3 PAaCHpPOCTPAHEHUS XUMHUYECKUX JIEMEHTOB B
Y IPUHIUIIBI pa3auuHbIX cdepax U 000JO0YKax 3eMiIM U HUX
KJaccu(uKanuu KOMIOHEeHTax. Kilapku XMMHYECKMX  3JIeMEHTOB.
TEXHOTEHHOTO Penkme paccesHHbIE W THIIOMOP(HBIE DJIEMEHTHI.
(XMMHUECKOTO0) Murpanust 31€MeHTOB, ()aKTOphl UM BHUJbl MUTPAIHH.
3arps3HEHUS OKpyXaromeid |MurpanuoHHble TIOTOKH JJEMEHTOB Kak OCHOBa
cpeabl OPUPOJHOTO  (€CTECTBEHHOI0) M TEXHOTE€HHOIO
3arpsA3HEHUsT OKpykawmomenh cpensl. llepBuuHoe wu
BTOPUYHOE 3arpsi3HEHUE. EcrecTBeHHbIe U
AHTPOIIOTEHHBIE ~ MCTOYHUKM  PATUOHYKIUAOB, HE
CBSI3aHHBIE C  SJCPHO-TOIUIMBHBIM  KOMILIEKCOM.
OcoOeHHOCTH  TPOLECCOB  3arpsi3HEHUS  BO3AYXa,
MOYBBI, BOJBI M OMosOrHYecKkoil cpensl. JlokanbHbIe,
peTHOHaNbHBIE  TJIOOANbHBIE W KOCMHUYECKHE
3arps3HEHUs. DKCIIEPUMEHTAJIbHBIE METOAbI W3Y4YEHUS
XUMHYECKOTO 3arPsI3HEHISI TEXHOTEHHBIX CHCTEM.
7-8 2. |TexnorenHas Tpancopmanus u pa3pyuieHue NPUPOIHOI CHCTEMBbI
7-8 |2.2 |OcHOBHBIE MTOKa3aTeIN [Tokazarenn WHTEHCUBHOCTH JOOBIYM XUMHYECKHX
TEXHOTEHE3a DIIEMEHTOB M WX TOTPEOHOCTH B TPOU3BOCTBE.
TexHOPUIBHOCT M TOKa3aTeslb TEXHO(PWIBHOCTH
anemMeHTOB. OOmmIass W crenuanbHas TEXHOTCHHOCTb.
Koadduimentsl TexHoreHHOro wucmnoib3oBanus (P),
texHoreHHoM  Qukcanun (Ky) #u  TexHOreHHOro
TexHudeckoro nasienus (T1) anemMeHToB.




ACCTPYKIIHUOHHAA
AKTUBHOCTbh XUMHUYCCKHUX
JJICMCHTOB

10-12 3 |HakomieHne NPOAYKTOB TeXHOreHe3a W (OPMHPOBAHHE TeOXHMHYECKHX
aHOMAJIMH
10 (3.2 |JlangmadTHo- OO6m1ast XxapaKTepUCTHUKA PA3IMYHBIX TEOXUMUYECKHUX
reoXuMUYecKue 6apbepsl  |0apbepOB: OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO,
KaK (paKTOpsI KHCIIOTHO-OCHOBHOTO, (PMIIBTPALIMOHHO-COPOLIMOHHOTO,
dbopmupoBanus CeIMMEHTALMOHHOT0, OMOT€OXUMHYECKOTO U
TEXHOTCHHBIX aHOMAaJIUH TEPMOJUHAMHYECKOT0. TeXHOreHHbIe TEOXMMHYECKHE
Oapbepel.
12 3.3 |buoreoxummudeckue Murparus 3IeMEHTOB B CUCTEME: aTMOcdepa,
aHoManuu 1 OypepHOCTh  |pacTUTENBHOCTb, TOYBA. bruonornyeckoe noraomeHue
JKOCHUCTEM arieMeHTOB. bapbepHbiii 1 6€30apbepHBINA THITHI
3aBHCHMOCTH COZEpKaHUs 3JIEMEHTOB B CpeJie
o0uTaHUA U 30JI€ PaCTUTENHLHOCTH. BiusiHue Ha
O0y(depHOCTh PKOCUCTEMBI KOMITIOHEHTOB OUOIIEHO03a,
Pa3INYAOIIMXCSl YPOBHEM OMOJIOTHYECKOM
aKKYMYJISILIUU 3JIEMEHTOB.
15-16 4 |YcToiiYynBOCTh NPUPOAHBIX JAHAIAPTOB K TEXHOTeHe3Y M IPOTHO3 ONACHOCTH
UX 3arpsi3HeHust
15-16 |4.2 |buodunabHOCTH U BroduiIsHOCTS KaK OTHOIIEHHE CPETHETO COACPIKaHUS

AJIEMEHTOB B )KMBOM BEIIECTBE TUTAHETHI K KIapKy
sToro saeMenTa. CooTHECEHHE TOKa3aTeei
TeXHOPUIBHOCTH U OMOPUIBLHOCTH VISl OLICHKH
OTIACHOCTH 3JIEMEHTA JUIsi OMOTHI Ha ONIPEICIICHHOM
ATane pa3BUTHs TEXHUYECKON JACATEITHHOCTH YEIOBEKA.
OmnpenerneHne moKa3aTest IeCTPYKIMOHHON
aKTUBHOCTH 3JIEMEHTA TeEXHOTeHe3a. PaccunTanHble
riiobanpHble okazarenu (AJl) Ay pa3nuuHbIX
TSKEJIBIX METAJIIOB.

Jlabopamopnvie 3anamus

Henens N HanmenoBanue pasaeia Ha3Banne n1adopaTtopHoii padoTsl
B /TeMbl 1M CHHIJIMHbI

1-16 Paznenst 1-4 [2 non.5].

1-2 |1 Onpenenenue ypoBHs OneHka CTeNeHu 3arpsA3HEeHUs OoOpa3loB IOYBHI 110
AQHTPOIIOTEHHOTO MOKa3aTesiM  DJIEKTPOIPOBOJHOCTH,  KOHIEHTpAIHU
3arps3HEHUs MOYB MOHOB HATPHUsS U XJIOpa

56 |2 TOPOJICKMX Ta30HOB HOHAaMH | O1ieHKa CTEIEHU YTHETEHHs] IOYBEHHOM OHOTHI 110
HATpHs U XJIopa MOKa3aTeJI0 HHTEHCHUBHOCTH JIBIXaHUSI MUKPOOHOH

O6romMacchl OYBHI B JTA0OPATOPHBIX YCIOBUSIX

10-11 |3 Omnenka creneHn (UTOTOKCUYHOCTH TTOYBBI METOJIOM
IPOPOCTKOB

13-14 |4 Omnpenenenne nokasarenei B3auMO3aBUCUMOCTH MEXKIY
KOHIICHTPALIUSIMH HOHOB (HATPHS U XJIOPA) ¥ JAHHBIMA
OMOTECTUPOBAHMS

14 5 Kpyrasrit cron. O6cyxaeHue pe3yabTaToB UCCISTOBAHUS

MOYB ra3oHOB I'. OOHMHCKA, TOTYYEHHBIX B Ipoliecce
BBITIOJTHEHHBIX JTAOOPAaTOpHOH paboThl. 3akiatodeHue 00
HKOJIOTHYECKOM COCTOSIHUM TOPOICKOM MPUIOPOKHON
30HBI




6. IEPEYEHb YYEBHO-METOAUMYECKOI'O OBECHHEYEHUA VIS
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIUXCHA 11O JUCHUIIJINHE

Jlis Bcex BUIOB CaMOCTOSATENbHON paboThl (MpOpabOTKH TEOPETUYECKOro MaTepHana, MOArOTOBKU K
MPAKTUYECKUM 3aHATHSAM M JIA0OpaTOPHBIM paboTaM, BBIITOJIIHEHUSI KYPCOBOM pabOThI, MOATOTOBKHU K
KOHTPOJIbHBIM ~ MCHBITAHUSIM ~ TEKYIIEr0 KOHTPOJS YCIEBAaeMOCTH, MOJATOTOBKA K JSK3aMEHY)
00y4aromuMcsl peKOMEHyeTCsl UCII0Ib30BaTh!

®  KOHCIIEKTHI JICKIIHIA;

® OCHOBHYIO U JIONOJIHUTENIBHYIO YU4EOHYIO TUTEepaTypy (cM. pasaen 9);

e pecypchl HMHPOPMAIMOHHO-TEICKOMMYHUKAIMOHHOM cetu  «MHTepHEeT», B TOM 4HCIE
MIEPUOIUUECKHE W3JIaHHS Hayunoit 3JICKTPOHHON OnOIMOTEKH e-LIBRARY.ru
(http://elibrary.ru.);

1. Tlonmsxoma JI.II.,, MenpaukoBa T.B., benomunenkas B.M. JlabopaTopHbIii MPakKTHUKyM IO KypCy
«Oxonornueckas xumus». — O0HUHCK, 2004. (50 2K3).

2. T'maBbl B DJICKTPOHHOM YY€OHOM Kypce IO AMCIUIUIMHE: "AHAIUTHYECKHH KOHTpois" 2012r.
http://Ims.mephi.ru/courses.php4?page_id=mO0601.

3. T'nmaBbl B 2JIEKTPOHHOM Y4eOHOM Kypce MO AucUUIUIHHE: "Xumus okpyxaromei cpeast" 2012r.
http://Ims.mephi.ru/courses.php4?page_id=mO0601.

7. ®OH]| OLIEHOYHBIX CPEJICTB JLIs1 IPOBEJEHHS TEKYIIE 1
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCLHUATIIMHE

8.1. Céa3zv mesncoy hopmupyemvimu Komnemenyuamu u hopmamu KOHMPOIA UX 0C60EHUA

Ne | KonTpoaupyembie HNHaukaTop 10CTHIKEHHUSA HanmeHoBaHNe OL[eHOYHOTO
n/n paseJibl (TeMbl) KOMIeTeHIUH cpelacTBa TeKyulei u
AUCHMILTUHBI NPOMEKYTOYHOH aTTeCTALUM
Tekymasi aTTecTanus
1. |Pazmen 1 3-I11K-4, Y-I1K-4, B-T1K-4, Tect Nel

3-IIK-11, V-TIK-11, B-ITIK-11,
3-11K-22.2, V-TIK-22.2, B-T1K-22.2
2. |Pazmen 2 3-11K-4, V-IIK-4, B-I1K-4, Jomamaee 3amanue
3-IIK-11, V-TIK-11, B-TTK-11,
3-11K-22.2, V-TIK-22.2, B-I1K-22.2
3. |Pazgen 3 3-11K-4, V-TI1K-4, B-I1K-4, Pedepar
3-IIK-11, V-TIK-11, B-ITK-11,
3-11K-22.2, V-TIK-22.2, B-I1K-22.2
4. |Pazpen 4 3-I11K-4, Y-I1K-4, B-T1K-4, 3amuTa 1adopaTOpHON padOTHI.
3-IIK-11, V-TIK-11, B-TIK-11, Kpyrasiii crom.
3-11K-22.2, V-TIK-22.2, B-T1K-22.2
IIpomesxyTouHast aTTeCTANMS
3adeT ¢ OIleHKOH 3-11K-4, V-IIK-4, B-I1K-4, 3aveTHbI OHUIIET
3-IIK-11, V-TIK-11, B-ITK-11,
3-11K-22.2, V-TIK-22.2, B-T1K-22.2

7.2. Tunoevie KonmpoibHble 3a0AHUA UTU UHbIE MAMEPUATBL, HEOOXO00UMDBLE 01 OUEHKU 3HAHUIL,
YMeEHUIl U HABBIKOG, XAPAKMEPUSYIOUW{UX IMANbL (POPMUPOSAHUA KOMNEMeHUUIL

@OH/ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECreyuBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs] (KOMIETEHIMH W X MHAWKATOPOB) MOCPEICTBOM MEPONPUSATUH TEKyIled u
IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLUILIAHE.

Ouenounsie cpeacTBa npuBeAcHbI B [Ipunoxxennn «DoH/T OIEHOYHBIX CPEIICTBY.



http://elibrary.ru/
http://lms.mephi.ru/courses.php4?page_id=m0601
http://lms.mephi.ru/courses.php4?page_id=m0601

7.3. Memoouueckue mamepuanvl, onpeoenarouiue NpPoueoypvl OUCHUSAHUA 3HAHUIL, YMEHUIl,
Ha6bIKO6 U (Ulu) onvima OeAMeaAbHOCMU, XaAPAKMEPUIYIOWUX Imanvl  HopMuposanus
KomnemeHnuui

Wrorosass arrecrauuss 1O JUCUUIUIMHE SIBJISETCS HUHTErPAJIbHBIM  IIOKA3aTelleM KadecTBa
TEOPETUYECKUX U NPAKTUYECKUX 3HAHUN U HABBIKOB OOYYAOLIMXCS M0 JUCLMIIIIMHE U CKJIA/IbIBAECTCS
U3 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIIECH U IPOMEKYTOYHOU aTTECTALlUH.

Texymas arrectanusi B CEMECTpe HPOBOJIUTCS C LEIbI0 OOECIEYeHUsT CBOEBPEMEHHOM 0OpaTHOM
CBSI3H, JIUIsl KOPPEKUUHU 00y4eHUs], aKTUBU3ALUN CAMOCTOATEIBHOM paboThl 00yJaroLIIXCSl.

HpOMe}KYTOIIHaH arrecTanusa Ipc€aHasHadyCHa I 00BEKTUBHOI'O IOATBCPKACHUA KW OLCHHWBAHUA
JOCTUTHYTBIX PE3YyJIbTATOB 06yquH;1 I1OCJIC 3aBCPUICHUA U3YUYCHHA JUCIUIIIHBI.

Teky1as aTTecTalus OCyIIECTBISETCS JBa pa3a B CEMECT:

e xoHTposrHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B RJIGKTPOHHYIO BEIOMOCThH HE IO3JIHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OICHKY MEpPONPUATHN TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSTENbHOM paldoThl oOydarolmierocs Mo paszjelnaM/TeMaM y4eOHOM
JTUCHUILTUHEI ¢ 1 1o 8 Hepenmo ydyeOHOro cemecTpa.

e koHtponpHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcss B 3JIGKTPOHHYIO BEIOMOCTh He mo3faHee 16
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OIEHKY MEpPONPUATHN TEKYIIEro KOHTPOJIS
ayJUTOPHOM ¥ CAMOCTOSTEILHON pPabOTHl OOydJaroIierocs I0 pas3jeiiaM/TeMaM Yy4eOHOM
TUCIUILIMHEL ¢ 9 110 16 Heneno yueOHOro cemectpa.

Pe3ynbTarhl TEKyIIel M MPOMEXKYTOUYHON aTTECTAMU TOJBOMATCS IO IIKajie OATbHO-PEHTHHTOBOM
CHUCTEMBI.

Tan peMTHHIOBOM cHUCTEMBI / Henensn Bbann
OueHo4yHOe CpeaCTBO Mty Maxcunym

Texymasi aTTecTanus 1-16 36 60
KonTtposabHnas Touka Ne 1 7-8 18 30
Tecm 7 6 10
Pegepam 8 6 10
Homawnee 3a0anue (pazoenvi 1-2) 8 6 10
KonTpoabHasi Touka Ne 2 15-16 18 30
Homawnee sadanue (pazoenvt 3-4) 15 6 10
3awuma nabopamopnoii pabomuwl:
Ogopmnenue omuema. Kpyenwiii 16 12 20
cmon
IIpoMekyTOYHAsI aTTECTALUSA = 24 40
3aueT ¢ OLEHKON -
3auemmnuolii bunem - 24 40
HUTOI'O no aucuMiinHe 60 100

* MUHUMAaJIbHOE KOJMYECTBO OAJUIOB 3a OIEHOYHOE CPEJICTBO — ATO KOJUYECTBO 0ayuIoB, HAOpaHHOE
oOydJaromuMcsi, TpPH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B TMPOTHBHOM CIydyae
06yqa}0mm‘/'1cs[ JOJI’KEH J'II/IKBI/I)II/IpOBaTB HOS[BI/IBHIYIOCSI aKa}IeMquCKy}O 3a10JKEHHOCTH 110 TeKYH_[eI\/'I
WIH TIPOMEXKYTOYHOHM arrecTanui. MUHUMaTbHOE KOJIWYECTBO OAIJIOB 32 TEKYIIYIO aTTECTaIUIo, B
T.4. OTJICIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTECTAHIO cocTaBiisieT 60%
OT COOTBETCTBYIOIIUX MaKCUMAIbHBIX OaJIJIOB.

CryneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3fielly, 3a4eTy WM 3K3aMeHy, €Clii OH HaOpayl He MeHee
60% OT MakcUMaJIbHOTO OaJlia, MPeAyCMOTPEHHOro paboyei mporpamMmoii.

CryneHT MOXXeT OBITh aTTeCTOBaH MO TUCIHMIUIMHE, €CIM OH aTTeCTOBAH IO KaXIOMY pasJelny,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 06aju1 cocTaBiisieT He MeHee 60.



Onpeoenenue 60nycoe u wuimpaghos

Bonycel: moompuTenpHbie 0ayulbl CTYACGHT IONy4YaeT K CBOEMY PEHTHHIY B KOHIIE ceMecTpa 3a
NPUCYTCTBUE HA JICKIHUSAX, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX W aKTUBHYIO M PETYISPHYIO
paboTy Ha 3aHATUSIX.

bonyc (mpemuanbHble OajIbl) HE MOKET NPEBBINIATh S5 OAJIOB, BMECTE C OautaMH 3a TEKYIIYIO
aTTecraiuio — He 6onee 60 6amIoB 3a cemectp.

7.4. Illkana oyenku o0pazoeamenbHbIX 00CMUNCCHUT

HtoroBas aTTectranus Mo AUCHUIUIMHE olleHnBaeTcs 1o 100-0auibHOM 1IKaie U MpeiCTaBIseT CyMMY
0aioB, 3apabOTaHHBIX CTYJEHTOM P BBHITOJIHEHUHU 33/IaHUN B paMKax TEKyIIeH U MPOMEXYTOUHON
aTTecTaluu

Cymma Ouenka no Ouenka | Tpeboeanus K ypoento oceoenus yueonoi
oannoe 4-x fannvHoOU wiKkane ECTS OuUCUUNIUHDL

OrneHka «OTJIMYHOY BBICTABIISETCS CTY/ACHTY,
€CIT OH TITYOOKO M IMTPOYHO YCBOMII
IPOrpaMMHBIM MaTepua, UCUEPIIbIBAIOLIE,
II0CJIEI0BATENbHO, YETKO U JIOTUYECKU

90-100 5- «omauunoy/ «zaumenoy A N
CTPOMHO €ro U3j1araert, yMeeT TECHO
YBSI3BIBATH TCOPHIO C MPAKTUKOM, HCITOJIB3yeT
B OTBETE MaTeprajl MOHOTpapuIeCcKOr
JUTEPaATyPhI

85-89 B OneHka «XOpoIIO» BBICTABISETCS CTYICHTY,

€CITM OH TBEPJIO 3HACT MaTepPHasl, IPaMOTHO U
4 - «xopowioy/ 10 CYIIECTBY U3JIATAET €r0, HE JOIYCKAas
«3aumenoy y y - y
75-84 C CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

70--74

65-69 D Or1eHKa «yI0BIETBOPUTEIHHOY BBICTABIISETCS
CTYAEHTY, €CJIM OH UMEET 3HAHUS TOJBKO

OCHOBHOT'O MaTe€pHalla, HO He YyCBOMUII €r0
JeTaJIeH, JOIyCKAaeT HETOYHOCTH,

E HEZ0CTaTOYHO MpaBHITBHEIE (bopMyIIHpOBKH,
HapyLIEHUs JJOTUYECKON
MIOCJIE0BATEIBHOCTU B U3JI0KEHUHU
IIPOrpaMMHOI0 MaTepHraia

3-
«Y00871eMBOPUMENLHO Y/
60-64 «3aumenoy

O1eHKa «HEYIOBIECTBOPUTEITLHOY
BBICTABJISICTCS CTYCHTY, KOTOPBIil HE 3HACT
3HAYMTEIBHOMN YaCTH MPOrPaMMHOTO

2 - MaTepHaa, JOMycKaeT CyIIeCTBEHHbIE

0-59 «HEY00871eME8OPUMENbHON/ F ommOku. Kak nmpaBuiio, oreHka

«He 3aUMmeHO» «HEYJIOBJICTBOPUTEIBHOY» CTABUTCS
CTy/IeHTaM, KOTOPbIC HE MOT'YT MPOJIOKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATHH TI0
COOTBETCTBYIONIEH TUCIUIIIINHE

8. IEPEUEHD ogHOBHOﬂ 1 JONOJHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOMH J1JIs1 OCBOEHUS JUCHUILINHBI

@) OCcHOBHaA yuedHan Tumepamypa:
10




Kapnosuu U.A. CoBpeMeHHBIN TeXHOTeHe3. YueOH. mocooue. — Bnagumup: Bal'y, 2015. — 165c.
[Onekrponnbiii  pecypc]  http://dspace.wwwl.visu.ru/bitstream/123456789/4529/1/01498.pdf
(OTKPBITHIN TOCTYII).

CysnaneBa A.JL., I'optonoBa C.B. Texnorenes u erpanamusi IOBEPXHOCTHBIX BOJHBIX OOBEKTOB. —
M.: 000 na OHEPT' U4, 2014. — 456 C. [DnexkTpoHHbIN pecypc]
https://ntsyst.ru/pages/technogenesl.html (mata mocerenus 29.01.21r).

OctpoymoB C.A. M3yueHre BONPOCOB XMMHKO-OMOTHYECKHMX B3auMojelcTBuii B Ouochepe //
Camapckas gyka: mpoOieMbl perHOHAIBHOM U Ti1o0anbHoi skonoruu. — 2012, — T. 21. — Ne 4. — C.
5-19. [DneKTpOHHBIN pecypc]
http://istina.msu.ru/media/publications/articles/abf/874/5670717/Samarskaya_Luka. V.214.pdf
(OTKpBITHIN 1OCTYI)

Boasd M.B., CunsxoBa M.A. Xumus OKpYyXKawIled cpeabl. Xumus ruapochepsl: yueOHOE
nocoobme. — CII6.: CIIGI'TYPII, 2013. - 90 <c¢. — [DJeKTpoHHBIH pecypc]
http://www.nizrp.narod.ru/metod/kafoxrokrsr/1.pdf (oTkpsIThIii HOCTYII)

Axanemus H.M. V MexaynapoaHast KOHPEpeHIUSI-CUMIIO3UYM «DKojoruueckas xumust 2012y //
Oxonoruyeckas xumus. — 2012. — T. 21. — Ne 2. — C. 134-136. [Dnexrponnslii pecypc| Hayunas
anekTpoHHas oubimoreka http://elibrary.ru/ (otkpbIThIil JOCTYIT)

DOnekTpoHHbIH y4eOHbIH Kypc mo npoekty [ICP HUAY MUOU (s mporpaMMbl MOBBIIICHUS
KBaIM(UKALIMY U TPEAATTECTALlMOHHOM MOATOTOBKM) MO JAWCHUUIUIMHE "XHMHS OKpYKarolen
cpenpt”. [Dnextponnsiii pecypc] http://lms.mephi.ru/courses.php4?page_id=m060

0) OononHumenvHan yueonan a1umepamypa:

1.

2.

3.

o

10.

11.

12.

13.

14.

['mazoBckass M.A. ['eoXxuMusi IPUPOAHBIX M TEXHOTEHHBIX JaHAmadToB: Yued. mocodbme. — M.:
['eorpaduyeckuii pakynpsrer MI'Y, 2007. —350 ¢c. 3 (1)

lNonposckas JI.®. Xumus okpyKaroien cpeabl. YueOHoe mocodue st By3oB. — M.: Mup, 2005. —
296 c. U3(2), XP(13)

benoB IL.I'. TexHoreHHble CHUCTEMBI U dKojoruueckuii puck. — 2018. [DnexTponHsli pecypc]|
https://studme.org/302919/ekologiya/tehnogennye_sistemy i_ekologicheskiy risk (mara
nocermenns 29.01.2021r)

Bopsauuxuit 10.H. Tspkensle u CBEpXTsKENbIE METAJIIBI M METAJUION/IBI B 3arPA3HEHHBIX IIOYBaX.
— M.: THY IlouBennsiii wunctutyr uM. B.B.JlokydaeBa Poccenbxo3zakamemun, 20009.
https://docviewer.yandex.ru/view/0/?page=1&*= koSzALGAtv1

[TammkeBua M.A. TexHOreHHbIE MacCHMBBI MU MX BO3JEHCTBHE Ha OKpyxkarlryio cpeny. — CII6:
Cankr-IlerepOyprekuii ropusiif us-1, 2000. — 230 ¢. 3 (1)

I'ycakoBa H.B. Xumust okpyxatouieit cpensl. — Poctos-Ha-/lony: @enukce, 2004. — 192 ¢. XP (5)
Annpys JIx., bpum6akym6 I1. u np. Beenenue B xumuto okpyxaromeit cpensl. Ilep. ¢ anri. mojg
pea. I'.A. 3aBap3una. — M.: Mup, 1999. — 271 c. 3 (1), XP (5)

Bepnanckuit B.U. buocdepa u Hoochepa. — M.: Alipuc-nipecc, 2004. — 576 c. XP(15)

[TomsikoBa JLII., MensuukoBa T.B., benonmunenkas B.W. JlaGopaTopHblii MpakTHKyM MO KypCy
«Oxonornueckas xumus». — OouuHCK, 2004. — 60 c. XP(50)

Ucunopos B.A. Dkonornueckast xumus: YduebHoe nmocodue s By30B. — CI16.: Xumuznar, 2001. —
304 c. Y3(2), XP(13)

Tapacosa H.II., Ky3nernoB B.A. u ap. 3agaun u BOMPOCH 10 XUMHUU OKpYXaromien cpeapl. — M.:
Mup, 2002. — 368 c. XP(5 7k3)

bokpuc Jx. O. M. Xumums okpyxkatomein cpensl.  (http://ktoreshit.ru/dopolnitelnie-
materialu/school/himiya/himiya-okryjaujey-sredi-bokris-dj)

[Mamuukas T.A. OpraHuzanusi MPOU3BOJCTBEHHOTO HKOJIOTMYECKOTO KOHTPOJS Ha OOBEKTax
['ockopriopanuu «Pocaromy» Ha mpumepe ADC http://5fan.ru/wievjob.php?id=2837&page=1
Kozemun I'.B., Kpyrinos C.B., Cemssiabic b.1., [Tonsaxosa JI.II., Eroposa E.W., Ctapkos O.B.,
Baitzep B.U., bornanosuu H.I'., CxotHukoBa O.I'., AneeBa T.b., Kpeiues U.W., Cunun N.N.
Pangnoskonoruueckue mpoOiemMbl ypOaHU3UPOBAHHBIX TeppuTOopuil. IlepcreKTUBBI pa3BUTHS
ucciaenoBanuii 1o oueHke BosnencrBus [HI[ PO «DPusnko-sHEPreTUYECKUH HHCTUTYT» Ha
MIPUPOTHYIO cpeny T. OO6HuHCKA. — DNEeKTPOHHBIN pecypc: htth: /l
www.library.mephi.ru/data/scientific-sessions/2003/5/108/html
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http://dspace.www1.vlsu.ru/bitstream/123456789/4529/1/01498.pdf
https://ntsyst.ru/pages/technogenes1.html
http://istina.msu.ru/workers/565762/
http://istina.msu.ru/publications/article/5670717/
http://istina.msu.ru/journals/2414103/
http://www.nizrp.narod.ru/metod/kafoxrokrsr/1.pdf
http://elibrary.ru/
http://lms.mephi.ru/courses.php4?page_id=m060
https://studme.org/302919/ekologiya/tehnogennye_sistemy_i_ekologicheskiy_risk
http://ktoreshit.ru/dopolnitelnie-materialu/school/himiya/himiya-okryjaujey-sredi-bokris-dj
http://ktoreshit.ru/dopolnitelnie-materialu/school/himiya/himiya-okryjaujey-sredi-bokris-dj
http://5fan.ru/wievjob.php?id=2837&page=1
http://www.library.mephi.ru/data/scientific-sessions/2003/5/108/html

15. ba6aes H.C., Jlemun B.®., Unsun JLLA. u ap. fnepHas sHepreTuka, 4ejIOBEK M OKpYKaromas
cpena / TIlom pen. Al AnexcangpoBa — M.: Duepromsmar, 1981. - 312 c. -
http://www.twirpx.com/file/74395/

16. l'eoxumus TexHOTEeHHBIX JaHmadToB. YueOHOe mocobue anst By3oB. [IpotacoBa H. A..2009
DJIEKTPOHHBIN pecypc:
http://www.bio.vsu.ru/soil/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8
%D1%8F%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%
D0%BD%D1%8B%D1%85%20%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1
%84%D1%82%D0%BE%D0%B2.pdf

9. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJUMbIX J1JI51
OCBOEHMUSA JTUCIIUITJIMHBI

B xome OCBOGHHMS JUCHMIUIMHBI CTYICHTAM PEKOMEHIYeTCs OOpamarhCsi 3a JONOJHHUTEIBHOM
uHpopMmarnueil K HHPOPMAIIMOHHBIM pecypcam CBOOOTHOTO JOCTYIA, B TOM YHCIIE:

1. Xwumus okpyxaromieii cpenst: http://bookmix.ru/book.phtml?id=602573,;

3amaun u ynpakaenus mo XOC: http://www.pandia.ru/text/77/498/9140.php;

Hay4nas cetb: xumus http://www.nature.ru;

Kypnuan "Ycnexu xumun": http://library.nstu.ru/prezentazia_izdanii/prez_jurnal/ximiya;
Wudopmanmonnas cucrema: http://www.chemrar.ru.

arwnN

10. METOJUYECKHUE YKA3AHUSI JUISI OBYUAIOIUXCSI IO OCBOEHUIO
JTUCHUIINHBI

OcBoeHne TUCHUILIMHBI CTYJEHTOM 00eceyeHo:
- rpaduxoM yueGHOro Inpolecca,
- rpa)uKOM KOHTPOJIBHBIX MEPOIPUSATHIH,
- 1ocTynoM K oubnnoreunomy ¢pounny u MHrepHery,
- IEPEYHEM PEKOMEH1yeMOI OCHOBHOM U IOTMOJHUTENILHON JIUTEPATYPHI,
- METOJMYECKUM U MaT€pUaATIbHBIM COJIEP’KaHHEM JIa0OpaTOPHBIX PalbOT.

Memoouueckue yKazanus K bINOIHEHUIO U OQOPMIEHUIO 1AOOPAMOPHBIX paAOOM.:

1. Bce MeponpusITHsI BBIITOJIHAIOTCS B CTPOIOM COOTBETCTBUU C 3aJaHUSMH, YKa3aHHBIMHU B paszzeie Ne
1 naboparopHoro npakTukyma [5]

2.Pe3ynbTaThl, MOJyY€HHBIE IO HUTOraM BBIMOJHEHUS J1IAOOpaTOpHONH pPabOThl, OOCYXKNAIOTCS C
IPENOJIaBaTeIeM U 3aBEPSIOTCA €0 MOANUCHIO.

3.B Terpanu nis mabopaTopHBIX paboT MO Kypcy XUMHsI OKpYKarolei cpesl opopmisiercs
nabopaTopHas paboTa B COOTBETCTBUU C 3a/laHUEM, U3JI0)KEHHBIM B METO/IUKE IO TEME PAOOTHI.

4. 3amnuceiBaeTcs Ha3BaHHE pPAOOTHI U €€ 1ejb, NPUBOAUTCS AITOPUTM BBINOJHEHHUS PaOOTHI,
YKa3bIBAIOTCS CPEJICTBA BHIMOTHEHHUS.

5.IIpoBoasTCs pacdeTsl s ONIPEAEICHUS BEINYNH, YKA3aHHBIX B 33/IJaHUU.

6. Pe3ynbrarel paboThI IPEICTaBISAIOTCS B BUE Ta0IHIL, TpadUKOB WM TUarpamMmm.

7. OcyiecTBiseTcs OLIEHKA MOJYyYEHHBIX PE3YJIbTaTOB U JIENAETCS BBIBOI.

Memoouueckue ykazaHus K 8bINOIHEHUI0 KOHMPOTIbHO20 3A0aHUs 8 popme pedepama

KonTponbHoe 3ananue B popme pedepaTa SBISETCS HMHANBUYaTbHOW CaMOCTOSATEIBHO BBHITOJTHEHHON

paboToii cTyeHTa.

Temaruka pedepaToB ompenensercs nporpaMMmon yueOHOW TUCHUIUIMHBL Temy pedepara CTyIeHT

BBIOMpAaeT U3 TMepeuHss TeM, pPEKOMEHJIyeMbIX mnpenogaBareneM. CTYAEHT pYKOBOJCTBYETCS

CHeIMaIbHBIMU TPeOOBaHUSMU K COJIEp)KaHUI0, 00beMy U odopmileHUI0 pedepara, MPUHATHIMU Ha

Kaeape 3KOJIOTUH.

Memoouueckue ykazanusi npu noo20moske K KOHMpPOAbHuIM Meponpusmusam: Tecm, [Jomawnee
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http://www.twirpx.com/file/74395/
http://www.bio.vsu.ru/soil/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82%D0%BE%D0%B2.pdf
http://www.bio.vsu.ru/soil/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82%D0%BE%D0%B2.pdf
http://www.bio.vsu.ru/soil/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82%D0%BE%D0%B2.pdf
http://www.bio.vsu.ru/soil/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82%D0%BE%D0%B2.pdf
http://bookmix.ru/book.phtml?id=602573
http://www.pandia.ru/text/77/498/9140.php
http://library.nstu.ru/prezentazia_izdanii/prez_jurnal/ximiya
http://www.chemrar.ru/

3a0anue, Kpyenwviti cmon, 3auem

[Tpu mOArOTOBKE K KOHTPOJIbHBIM MeponpusaTusMm Tect, KOHTpobHBIE BOIPOCHI, KAXIbIii MarKCTPAHT
JOJDKEH MHIUBUAYATFHO W3YyYaTh TEMbl JUCHUIUIMHBI, YATas KOHCIEKTHI JCKIHHA U PEKOMEHIyEeMYIO
yu4eOHYI0 ¥ CHOPaBOYHYIO JIUTEPATYypy, a TaKKE CaMOCTOSTEbHO HAXOAWTh HEOOXOJAUMYIO
nHpopMaIuro.

[Tpu moaroroBke k Kpyriaomy cromy HEoOXOIuMO: a) MOJHOCTHIO OPOPMHUTH IKCICPUMEHTAIBHYIO
4acTh pabOThl M CHAEIaTh TPEANOJIOKEHUS OTHOCHTEIBHO JOCTUTHYTOW Ienu; O) H3Y4HUTh
JOTIOTHATEIBHYI0 HH(OPMAIIMIO, COCTABISIONIYID TEOPETUYECKOE OOOCHOBAaHHE TEMbI PaOOTHI.
Wudopmanus W3bICKMBAETCS 10 MaTephajaM TeM, pacHpelCiCHHBIX MEXIy MarucTpaHTaMH Ha
NIEPBOM JIAOOPATOPHOM 3aHSTHUHU. BBIOIHEHWE yKa3aHHBIX BUJIOB y4eOHOW HArpy3Kd OTHOCSTCS K
TBOPUYECKOH KOMITOHEHTE JAHHOTO KOHTPOJIHHOTO MEPOIPHSITHSIL.

3ayer npeAHA3HAYCH I OLEHKUM paboOThl OOydYaromerocs B TEUEHHE BCEr0 CpOKa H3YYCHUS
JTUCHUIUTMHBI ¥ TPU3BaH BBISIBUTH YPOBCHb, MPOYHOCTH M CHCTEMATHUYHOCTH IOJTYYCHHBIX
00y4aromuMCsl TEOPETUYECKUX 3HAHUM M YMEHHH, NMPHOOPETCHHBIX HABBIKOB CAMOCTOSTEIBHOM
paboOThl, PAa3BUTUS TBOPYECKOrOo MbIIUIeHUS. [lpum mMOATOTOBKE K 3a4eTy HEOOXOIMMO
OPUCHTHUPOBAThCSI HAa KOHCIICKTHI JICKIIUH, PEKOMEHAYEMYIO JIMTEparTypy, a TaKkKe MaTephalIbl
CEMHMHAPCKHX 3aHSATHH U MPABHIILHBIC PE3YJIbTAThl BCEX KOHTPOJIBHBIX MEPOIIPHUSITHH.

Memoouueckue pekomenoayuu no bINOJIHEHUIO CAMOCTOSMENbHOU PAbOmbl

Memoouueckue ykazanus K opopmnenuro pecpepama

Cooepoicanue pepepama:
1. TuTynbHBIN JHCT;

CoJIep KaHue;
BBEJICHUE;
OCHOBHAsl 4aCTh;
3aKIIIOYCHHE;
CIIMCOK MCII0JIb30BaHHBIX HCTOYHUKOB;
MOCJICTHUM JTUCT pedepara;

8.  mpuioxxeHus (IpU HEOOXOTUMOCTH).
[TpumepHBIif 00beM B MAIIMHONIMCHBIX CTPAHUIAX COCTABISIONIMX pedepaTa MpeCcTaBlieH B
Tabmue.

Noakown

Tabnuua
PexomeH1yeMblit 00beM CTPYKTYPHBIX 3JIEMEHTOB pedepara
HaunmenoBanue yacrei pedepara KonnugecTBo crpanun
TuTynbHbI TUCT 1
Coneprkanue (C yka3aHUEeM CTPaHUIL) 1
BBenenune 2
OCHOBHasl 4acTb 10-15
3aKIr04YeHNe 1-2
CnycoK UCIOJIb30BaHHBIX HICTOYHUKOB 1-2
IIpunoxxeHus be3s orpannuyenui

TutynbHbI# MUCT pedepaTta ohopmMIIseTcs MO yCTaHOBICHHOMY 00pasily.

B conepxanuu mpuBoIATCS HAMMEHOBAaHUS CTPYKTYPHBIX dacTel pedepara, riaB u naparpadon
€ro OCHOBHOM YacTH C yKa3aHMEM HOMepa CTPAaHMIIbl, C KOTOPON HAUMHAETCS COOTBETCTBYIOIIAS
4acTh, TJ1aBa, maparpad.

Bo BBemenmm pmaetcst oOmmias XapaKTepUCTHKa pedepara: OOOCHOBBIBACTCS AaKTyalbHOCTh
BBIOPAHHOW TEMBI; OTIPEIEISAETCS 11eh PA0OTHI U 3a/1a4UH, TTOJIeKAIINE PEIICHUIO 151 €€ JOCTHKEHUS,
OTHCHIBAIOTCS OOBEKT M MpPEAMET HCCeloBaHUs, MH(popMalmoHHas 0a3a WCCIEIOBAHMS, a TaKXKe
KpaTKO XapaKTepusyeTcsl CTpyKTypa pedepara no rinasam. [IpuBoasTcs KiroueBbIe CI0Ba.

OcHOBHasi 4YacTh [JIOJDKHA COJEpKaTh Marepuall, HeOOXOIUMBIM JJs  JOCTHKEHUS
MOCTABJICHHOW TIENIM M 3aJad, pelaeMbIX B Tpollecce BhIMONHEHHS pedepata. OHa BKIFOUaeT 2-3
TJIaBBI, KaXJas M3 KOTOPHIX, B CBOIO o4epenb, Aenurcs Ha 2-3 maparpada. ComepikaHue OCHOBHOM
YacTH JIOJDKHO TOYHO COOTBETCTBOBATh TeMe pabOThl U TMOJHOCTHIO €€ pacKpbiBaTh. [JaBbl U
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naparpadsl pedepara TOJKHBI PACKPBIBATh ONKMCAHHE PEIICHUS MOCTaBICHHBIX BO BBEICHUU 3aJad.
[TosTOMy 3arosoBku TaB M maparpadoB, Kak MpaBUIIO, AOJDKHBI COOTBETCTBOBATH IO CBOCH CyTH
dbopmynupoBkaM 3ama4d pedepara. 3aronoka "OCHOBHAS YACTDB" B conepkanuu pedepara ObITH
HE JIOJIKHO.

['maBel OCHOBHOM 4acTH pedepaTa MOTYT HOCHTb TEOPETHYECKMH, METOIO0JOIMYECKHH Hu
AHATUTUYECKHUM XapaKTep.

OOs3atenbHBIM  JUIsL  pedepara  sBISETCA JIOTMYECKass CBA3b MEXAy [JIaBaMu |
MOCJIEIOBATEIbHOE PA3BUTHUE OCHOBHOM TEMBbl Ha MPOTSHKEHUH BCE pabOTHI, CaMOCTOSTEIbHOE
U3JI0KEHNEe MaTepuana, apryMeHTHPOBAaHHOCTh BBIBOJIOB. Takke 00s3aTeNIbHBIM SBISICTCA HAJM4KE B
OCHOBHOM 4acTH pedepara cCbUIOK HA UCIOJIb30BaHHbIE HICTOUHUKH.

W3noxxenne HEOOXOAMMO BECTH OT TPEThETO JUIa («ABTOp MOJaraer...») Tu00 UCIOIh30BaTh
0e3JInYHble KOHCTPYKIMHM U HEONpeAeeHHO-INYHbIe npeanoxenus («Ha BTopom stamne uccienyorcs
CJIEIYIOIINE NOAXOBI. .. », «[IpoBeneHHOE necne10BaHue MO3BOIMIIO 10Ka3aTh...» U T.I1.).

B 3axiroyeHMH JIOTMYECKM IIOCJIEJOBATENIBHO H3JIAraroTCsl BBIBOJABI, K KOTOPBIM IPUIIEN
CTYACHT B pE3yJlbTaTe BBHINOJIHEHUS pedepaTa. 3aKIIOUYEHHE JOJDKHO KPaTKo XapaKTepU30BaTh
pelleHre BceX OCTaBJIEHHBIX BO BBEICHUU 3a/1a4 U IOCTHKEHUE 1IeJU pedeparta.

Cnucok MCHOJIb30BAaHHBIX HCTOYHUKOB SIBJISIETCS COCTABHOM 4acTbio pabOThl U OTPAXKAET
CTENEHb M3YYEHHOCTHM paccMaTpuBaeMoi mpoOieMbl. KoaudyecTBO HCTOYHHKOB B CIHCKE
OTIpeNeNsIeTCsl CTYIGHTOM CaMOCTOSITENIbHO, Il pedepara X peKoMeHayemMoe KoiaudecTBo ot 10 mo
20. Ilpu 3TOM B criucke 00s3aTeNbHO AOJKHBI IPUCYTCTBOBATh UCTOYHHUKH, U3/1aHHBIE B ITOCIeHUE 3
roja, a TaKXe HbIHE JCHCTBYIOLIME HOPMAaTUBHO-IPABOBbIE AaKThl, PETYJIHUPYIOIIUE OTHOLICHMS,
paccmaTpuBaeMble B pedepare.

CTyneHT HeceT IMOJHYK OTBETCTBEHHOCTh 32 CaMOCTOSTEIBHOCTH BBIOJHEHHS PadOThL. B
cilyyae oOHapy)KeHus Ijaruara pedepar CHUMaeTcs ¢ pacCMOTpeHus 0e3 mpaBa JopaOOTKH (CTyIEHT
JIOJKEH BBITIOJHATH HOBBIN pedepaT Ha HOBYIO TEMY).

B npuiiojxeHusx ciaelyeT OTHOCUTh BCIIOMOIaTeNNbHbIM MaTepuai, KOTOPbIM Ipu BKIIOYEHNUHU B
OCHOBHYIO 4acTh pabOThI 3arPOMOXKIAET TEKCT (TaOJIMLbI BCIIOMOTaTENIbHBIX JaHHBIX, HHCTPYKLHUH,
METOAUKH, (POPMBI JOKYMEHTOB U T.II.).

Ogpopmnenue pechepama

1. Pedepar mnpencraBisercss PyKOBOAUTENO B COPOLIIOPOBAaHHOM BHJE (B Hamke Cco
CKOPOCIIMBATEJIEM).

2. Pedepat opopmiisieTcst Ha CTaHAAPTHBIX JUcTax Oernoit Oymaru popmata A4 (210*297 mm).

3. Texct pedepara nomxeH ObITh UcnosiHeH Ha npuHTepe [IDBM Ha ogHO cTopoHe nucTa ¢
ucnosip3oBanueM penaktopa WORD, mpudr - «Times New Romany, pasmep mpudpra - Neld,
MEXCTPOYHBIN MHTEPBAII — IIOJYTOPHBIM.

4. Tekct pedepara, TaOIUIBl U WIUIIOCTPALMK CIEAyeT pacnojaraThb Ha JHCTaxX, coOnroaas
clenyrolre pa3Mepsl moseit: sesoe nose - 30 mm, npaBoe mnoje - 10 MM, BepxHee moje - 20 MM,
HIKHee nose - 20 mM. [Ipu nmeyatu TeKCTOBOro MaTepualia clieyeT CIO0JIb30BaTh BHIPABHUBAHUE 110
HIMpUHE» (IBYXCTOPOHHEE BHIPAaBHUBAHUE).

5. Hywmepanus crpanun, pedepata — CKBO3Has, HAuWHAsi C THUTYJIBHOIO JIMCTA.
HenocpencTBeHHO Ha THUTYJIBHOM JIUCTE HOMEP CTPAHUIIBI HE CTABUTCS, HOMEpa IOCIETYIOIINX
CTpaHMII IPOCTABISAIOTCS B MPABOM BepxHeM yriy apabckumu mudpamu (mpudt NelO), 6e3 Touku B
KOHIIE.

6. Ha3zBaHus CTpYKTYpHBIX 3JIEMEHTOB pedepara M IJlaB OCHOBHOW YacTH PacHojiararoTcs Ha
OTJIENbHBIX CTPOKAX U BBIMOJHAIOTCS KUPHBIM HIpU(TOM, MPONUCHBIMU (3arjaBHbIMU) OyKBaMu
(COOAEP)XAHUE, BBEAEHUE wu T.1.), 0e3 mepeHOCOB M C BBIPaBHHBAaHHEM II0 LEHTPY. JTH
3aroJIOBKU OTAEJSIOTCS OT TEKCTa MEKCTPOUHBIM HHTEpBasIoM. [loJuepkuBaTh 3arojoBKH HE ClIeIyeT.
Touky B KOHIIE 3ar0JIOBKA CTaBUTh HE HYXKHO.

7. Kaxaplii CTPYKTYPHBIM 3JIEMEHT M TIJaBy OCHOBHOW YacTH CJIEAYEeT HAaYMHATh C HOBOM
CTpaHUIIBI.

8. CTpyKTypHBIM D3JIEMEHTaM pedepara HOMEp HE NpHCBaWBaeTcs, T.e. 4acTu pedepara
"COAEPXAHUE", "BBEAEHUE", «3BAKIIIOYEHUE» u T.n. mopsIKOBOro HOMEpa HE HMEIOT.
HymMmepanuu noanexat ToJIBKO IJ1aBbl U aparpadsl B paMKax OCHOBHOM 4acTu pedepara.

9. I'maBbl HOJDKHBI UMEThH MOPSIKOBBIE HOMEpa B Mpezenax Bcero pedepara, 0003HauCHHBIC
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apadckumu 1udpamu. Ilaparpadbl 1omKHBI UMETh HyMEpAaIUIO B Mpezenax Kaxaoi rinaBel. Homep
naparpadga cCoOCTOUT U3 HOMEpa TJIaBbl M HOMepa naparpada, pa3aeIeHHbIX TOYKOMH.

10. 3aronoBku maparpadoB ciaeayeT HauyMHATh ¢ a03aIHOTO OTCTYIMA M MeYaTaTh CTPOYHBIMH
OykBaMu 0e3 TOUKM B KOHIIE, HE MMoa4YepKuBasi. [lepeHoCk ClIOB B 3arojioBKax He JOmyckaroTcs. Eciu
3arojIOBOK COCTOMT W3 ABYX HpeIOXKEeHHM, ux pazgenstor Toukoi. LlpudTt 3aronoBkoB 0mHOTO
YPOBHSI pyOpUKAIIUU TOJDKEH ObITh €MHBIM IO BCEMY TEKCTY.

11. AG3armHbIif oTcTyn (OTCTYI B HAUYaJIbHON CTPOKE TEKCTa ab3ala) J0HKEH COCTaBisITh 12-15
MM.

12. Tekct pedepara HoiKeH OBITH YETKHUM, 3aKOHYEHHBIM, NOHATHBIM. Opdorpadus u
MyHKTYaIUsl TEKCTa TOJKHBI COOTBETCTBOBATH HBIHE JICHCTBYIOIIUM MTPABUIIAM.

13. Wnmoctpauuu (deprexu, rpadukd, CXEMbl, AUArpaMMbl, (OTOCHUMKH, PHCYHKH)
O00BEAMHSIOTCS €IUHBIM Ha3BaHUEM «PHUCYHOK». XapaKTep WIUTIOCTPAllMU MOXKET ObITh yKa3aH B e&
Ha3zBaHuHU (Hanpumep, «Puc.1. Cxema 6MOreoXuMU4ECKOro HUKIA. .. »).

Kaxxgas ummroctpanusi J0KHA UMETh Ha3BaHUE, KOTOpPOE MOMeNIaeTcs Moj Hel Mocie cloBa
«Puc.» n nHomepa wmumoctpauud. Ilpu HeoOXomMMOCTH Tepea Ha3BaHWEM pPHUCYHKA IOMEIA0T
MOSICHSIIOIINE JJaHHBIC.

Wnnmroctpanu - crieayeT HymMepoBaTh apaOCKMMU HudpaMu TMOPSAKOBOM HyMmepanued B
npenenax Bceil paboThl.

Tabmumel ciaenyer HyMepoBaTh apaOCKuMH IU(pamMu MOPSAKOBOW HyMmepalued B mpenernax
Bcell pabotel. HoMep crexyeT pasmemniaTh B IPaBOM BEPXHEM YTy HaJ 3aroJOBKOM TaOIUIILI MOCIIe
cinosa "Tabnuna".

Kaxxgas Tabnuiia H0KHA UMETh 3aroJIOBOK, KOTOPBIN moMeriaercs Huxe cioBa "Tabmuua" u
pacnionaraercs no neHTpy. Cinoso "Tabnuia" u 3aroJOBOK HAYMHAKOTCS C MPOMUCHOM OYKBBI, TOUKA B
KOHIIE 3ar0JI0BKa HE CTaBUTCSI.

Tabmuy ciemyer pa3memarh Tak, 4ToObl uuTath e€ Oe3 moBopora paboThl. Ecimm Takoe
pa3MerieHre HeBO3MOKHO, TaOJIMIly pacroiaraiT TakK, 4ToObl € MOXKHO OBLJIO YMTaTh, TOBOPAUYMBAs
paboTy 1o 4acoBOM CTpEJIKE.

ITpu nepenoce TalGaMIIbI TOJIOBKY TaOIMIBI CIETyeT MOBTOPUTh, U HAJ HEH pa3MelaloT ClIoBa
"IIponomxenue Tadbauipl" ¢ ykazanueMm ee HoMmepa. Eciu rojoBka TaOiuIbl BEIHMKa, JOIMYCKaeTcs e€
HE TOBTOPSTH; B 3TOM CiIydae CleAyeT MPOHYMepoBaTh Ipadbl MU MOBTOPUTH UX HyMEpalMIO Ha
CJIeYIOIIEH CTpaHuIle. 3ar0JIOBOK TaOIUIbI HE TIOBTOPSIOT.

Ecnu Bce mokasatenu, MpUBEJCHHbIE B TaONUIE, BBIPAKEHBI B OJHOW M TOW K€ €IUHHULE
U3MepeHus, To €€ 0003HaYeHNEe TOMEeIIaeTcsl Ha/l TabIuLel, HapuMep, B KOHIIE 3aroJIoBKa.

WnnrocTpaniy BMECTe ¢ MX Ha3BaHUAMM, a TaK)Ke TaOJIMIbl BMECTE C MX PEKBU3UTAMH JIOJIKHbI
OBITH OTJENIEHbl OT OCHOBHOTO TEKCTa CHHU3y M CBEpXYy MNpoOesaMu C OJMHAPHBIM MEKCTPOUYHBIM
MUHTEPBAJIOM.

B none wimoctpanuii v B Tabauie Aonmyckaercst 6oiee MeIKUi MpUQPT TEKCTa, YeM OCHOBHOU
TEKCT, HO He MeHee mpudra Nel0, a Takke MEHBIINN MEXCTPOUHBIN UHTEPBAJ.

Ha Bce mmmoctpanuu 1 TaOauIbl JOKHBI OBITH CCBUIKM B TE€KCTE pabOThI (HampuMep: «Ha
pHC.5 TOKa3aHo...», "B COOTBETCTBUU C TaHHBIMU Ta01.2"u T.11.).

14. Tlpu ccpuTKe Ha UCTOYHHUK IOCTIE YIOMHUHAHUS O HEM B TeKCTe pedepara mpocTaBiseTcs B
KBaJpaTHBIX CKOOKax HOMEp, MOJ KOTOPBIM OH 3HAYUTCS B CIIUCKE MCIIOJIb30BaHHBIX MCTOUYHUKOB. B
HEOOXOUMBIX CIydasiX (0OBIYHO MPH MUCHOIb30BAaHUM IU(GPOBBIX TaHHBIX WM LUTAThl) YKa3bIBAIOTCS
U CTPAHHUIbI UCTOYHUKA, HA KOTOPHIX TOMEIIAETCS UCIIOIb3yeMasi HHPpOpMaLus.

Cnucok HCMOJIb30BAHHBIX HCTOYHUKOB JIOJDKEH (OPMHUPOBATBCS B COOTBETCTBUU C
HyMepanueil B Tekcte. JIureparypa 0ObIYHO COJIEPKUT:

1 - 3akoHOaTENBHBIE U HOPMATUBHO-METOINYECKUE TOKYMEHTHI U MaTepHaJIbl;

2 - creuualbHas HayyHass OTEYEeCTBEHHas W 3apyOexHas nureparypa (MoHorpadguu, y4eOHHKH,
Hay4yHbIE CTaTbH U T.I1.);

3 - CTaTHCTUYECKHe, WMHCTPYKTHBHBIE M OTYETHBIE MaTepHajbl NPEANPHUATHHA, OpraHu3aluid |
YUpEKIACHUM.

ITo kakgOMy JIMTEpATypHOMY MCTOUYHHKY YKa3bIBaeTCsA: aBTOp (MM IpyIlIia aBTOPOB), IOJHOE
Ha3BaHME KHUTH WJIM CTaThU, MECTO M HAMMEHOBAaHUE M3/aTelbCTBAa (IJI1 KHUT U OpOIIIOp), TOJ
W3JIaHUs; JUIS )KYpHAJIBHBIX CTaTel yKa3bIBaeTCs HaMMEHOBAaHUE JKypHaia, Tof Bbllycka U Homep. [lo
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cOOpHUKaM TpyIoB (cTaTeil) yKas3bIBaeTCs aBTOP CTaThH, €€ Ha3BaHWE U Jajiee Ha3BaHWE KHUTH
(cOopHMKa) U €€ BBIXOJHBIC TaHHBIC.

15. Tlpunoxenust creayer ohopMIIATh Kak MPOJOJDKEHHE pedepara Ha €ro MoCiIeayIOINUX
CTpaHuLAX.

Kaxxnoe mpuioxeHue NOMHKHO HAUYMHATHCS C HOBOM cTpaHMIBL. BBepxy cTpaHUIbI cripaBa
ykasbiBaetcs ciioBo "Ilpuiiokenue" u ero Homep. IlpunoskeHne AOIAKHO UMETh 3aroj0BOK, KOTOPBIH
pacrosaraeTcs 1o HeHTPY JUCTa OTAEIbHOM CTPOKON U MeyaTaeTcs MPONUCHBIMU OyKBaMHU.

[TpunoxeHus ciieayeT HyMepOBaTh MOPSIKOBON HyMepalue apabCcKumMu nudpamu.

Ha Bce mpuioxkenust B TeKCTe padOThl JOJKHBI OBITh CChUIKH. PacronaraTh NmpuioxeHHs
CJIeIyeT B MOPAJIKE MOSIBICHUS CChUIOK HA HUX B TEKCTE.

Cpok caum roToBoro pedepara onpeaensieTcs yTBEpKACHHBIM TpaduKoM.

B cnyuae oTpuuaTenbHOrO 3aKIIOUEHUsS MpernojaBaTelisi CTyAeHT o0s3aH a0padoTaTh WU
nepepaborats pedepar. Cpok mopaboTku pedepaTa yCTAaHABIMBACTCS PYKOBOJHUTEIEM C Y4YETOM
CYIIIHOCTH 3aME€UaHU U 00beMa HEOOXOIUMON JOPAOOTKH.
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Ipunoxenue

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUS POCCUNICKOM ®ENEPALIUU
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEX/JEHHME BBICIIETO OFPA30BAHUS

«HaumoHanbHBI MCCHAENOBATEAbCKUN sAAepHBIH YHUBepcuter « MUDU »

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHKM —

droman derepaabHOTO rocyIapcTBEHHOIO aBTOHOMHOTO 00pa30BaTe/IbHOIO YUpeXKIeHVIs BBICIIIEro 0Opa3oBaHyis
«HarnyoHasIbHbIN VccrleoBaTe IbCKUM siepHbI yHVBepcuTeT «MUIDVD»

(VIATD HUSTY MU®U)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

Pedepar

no gucuunauHe «TexHorenes u 3arpsi3HeHue Opr)KalOlIIeﬁ cpeabn>
Ha TeMy: «YKazaTh Ha3BaHUE TEMBI»

Hcnosnureanb cryaeHT(Ka):

___Kypca TPYIIIBI N.O.®amunus cryneHra
Iloonuce cmyoenma

IIpoBepu:

N.O0.®amunus
(Yuenas cremnens, IIPENOIABATEIIS
3BaHME IpenojaBaress)
Ouenka:

Iloonucwe npenooasamens

O6nuHCck, 20
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCIUIIVIMHE,
BKUIIOYAA IEPEYHEHDb ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

Hcnonp3oBanre nHGOPMAITMOHHBIX TEXHOJIOTH MPH OCYIIECTBICHUH 00pa30BaTEILHOTO Ipolecca o
JUCITUTIIMHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEpXKIACHHBIM [lookeHHeM 00 DIeKTpOHHON
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUODUN.

OnekTpoHHass cucremMa ynpaieHus oOydenuem (LMS) wucnomb3yercs ans  peann3anuu
0o0pa3oBaTeNbHbIX MPOrpaMM MpPH OYHOM, JUCTAHIIMOHHOM U CMEUICHHOM peXuMe OOydeHHS.
Cucrema peanu3yer CieIyrolIle OCHOBHbBIE (DYHKITHH:

1) Co3znmaHuie u ynpaBicHHUE KIacCaMH,

2) Co3smaHue Kypcos,

3) Opranuzanus 3arucH y4aumxcsi Ha Kypc,

4) TlpenocraBieHue OCTyMa K y4eOHBIM MaTepUaiaM Ul yIaiuxcsl,

5) TlyOnukariust 3aiaHuii U1 YYCHUKOB,

6) OreHka 3a1aHuii yJanuxcsi, IPOBEJICHNE TECTOB U OTCICKUBAHUE MTPOrpecca 00ydeHus,

7) Opranu3zais B3auMOJICHCTBHS YYaCTHHKOB 00pa30BaTeIbHOTO IpoIiecca.

Cucrema UWHTErpupyercsi C JONOJHUTEIbHBIMU CEPBUCAMH, OOECIIEUMBAIOIIUMU BO3MOXKHOCTh
UCTIOJIB30BAaHUSI TaKMX (YHKUMH Kak paboumii KaleHAapb, BHIEO CBS3b, MHOTONOJIB30BATEIHCKOE
pelaKTHpOBaHUE JOKYMEHTOB, CO3/laHue (pOpM OMPOCHUKOB, UHTEPAKTUBHAS JIOCKA ISl PHUCOBAHUA.
ABTOpH3aIMs MOJIb30BATENEH B CUCTEME OCYILIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JOMEHY Oiate.ru.

11.1. Ilepeuenv ungopmayuoHHbvIX MEXHOI02UIL

[Tpu ocymecTBaeHNH 00pa30BaTENLHOIO Ipoliecca IO JUCIHUILUIMHE HCIONB3YIOTCS CIEAYIONNe
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH:

— TMPOBEACHUE JIEKIUH U MPAKTUYECKUX 3aHATUM C UCIIOIB30BAHUEM CIIAl/-TIPE3EHTALIN;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3allys B3auMOJICHCTBUS C 00YUaIOIIMMHUCS MTOCPEACTBOM 3JIeKTpoHHOM moutsl u DMOC.

11.2. Ilepeuenv npozpammnozo obecneuenus

— Pepaxtop npesenranuit Microsoft PowerPoint;
— bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIBIOTEPHAs CETh U IN100aNbHas ceTh MIHTEepHeT.

11.3. Ilepeuensv unghopmayuoHHbIX CRPABOUHBIX CUCHEM

JlocTyn K 3J€KTPOHHBIM OMOJIMOTEUHBIM pecypcaM U AIEeKTpoHHOW OubmamoreuHon cucreme (IbC)

OCYIIECTBISIETCS TOCPEACTBOM CIIEIUANIBHBIX pa3fesoB Ha oduuuansHoM caiite MATO HUAY

MU®U. ObecnieueH 10CTym K 3IEKTPOHHBIM Katanoram oubnuotexku MATD HUAY MUDU, a taxxke

AJIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB ¢ TpaBooOIafaTeNIIMi y4eOHOM W y4eOHO-METOJAMYECKOW JUTepaTyphbl, METOIUYECKUX

OoCOOHUI:

1) Nudopmanmonnsie pecypcesl Cetun Koncynmerant I[lmoc, www.consultant.ru (uHpopmanus
HOPMAaTHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIBIOTEPHBIX U
TEJIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHI);

2) DeKTpOHHO-0MOIMOoTeYHAs cucTemMa HUAY MHU®U,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0ubnmmoreuHas cucrema BOOK.ru, www.book.ru;

5) basb1 manHbIX «DneKTpoHHO-0MboTeuHas cucreMa elibrary» (OBC elibrary);
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6)
7)
8)
9)

bazosas Bepcus ObC IPRbooks, www.iprbooks.ru;

ba3el qanHBIX «JneKkTpoHHas OubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
DneKTpoHHO-OMOIMoTeuHass cuctemMa «AnOyke.py/ibooks.ruy,
http://ibooks.ru/home.php?routine=bookshelf

10)  DnexrponHo-6ubMMOTeuHas cuctema «OBC IOPAMTY, http://urait.ru/.

12. OIIMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IIO JUCHUIIJIMHE

1.

VYdeOHbIe ayJUTOPUU IS IPOBEICHUS 3aHATHI JICKIIMOHHOTO TUIIA, 3aHITUH CEMHUHAPCKOTO THUIIA,
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOUN aTTECTAIIMH C COBPEMEHHBIMH CPEACTBAMH
JeMOHCTpanuu (MyJIbTUMEINHHOEe 000pYyJOBaHUE), a TAKXKE MOMEUICHUS JUI CaMOCTOSATEIBHOM
paboThI CTYICHTOB.

VYuebnas maboparopus «IKoaorudeckuii KOHTposb 00bekToB AT (VJIK1, Ne 612)
bunuctunnstop BC cTekIaHHBIA KOMILIEKT

Becst OHAUS PA-2102

Becsr Pioneer OHAUS

OpOuranbubiit melikep OS-20 ¢ yHuBepcanbHOU maTGopmoit

[TepexaunBaromas cucrema-3010

TepmocTar

VYibTpasBykosas BanHa Y3B1-0,16/37

YuyeOunas mabopatopus «Ikonoruueckuid KoHTposb 00bekToB ATL» (YJIK1, Ne 610)
MarnutHas memanka [19 6100

MarnuTHas Memmanka ¢ mogorpesom [15-6110

MwmBoasT™eTp pH-121

Crepunuzarop ['TI-80

Tepmocrar

YyeOHnas mabopartopus «Ikonoruueckuid KoHTposb 00bekToB ATL» (YIIK1, Ne 608)
Nonomep N-160

doTtomeTp,hOTONEKTPUIECKUN

Camormcer; H-391

CrniextpooTomeTp

pH-xonnyktomep Anmnon 4100

pH-MAPK 901

pH-MeTp Annon

pH-meTp nonomep Dxortect-120 ¢ HAGOPOM HOHOCETEKTUBHBIX JIEKTPOAOB
Crextpodoromerp UVmIini-1240

Xpomarorpad Kpucramn 5000.2

13. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

13.1. Ilepeuenv o00pazosamenvHbIX MEXHONO2ULl, UCHOALIYEMBIX NPU  OCYULECMEIEHUU
obpazoeamenvrHo20 npoyecca no OUCUUNIUHE

Bun 3ansaruit
HaumenoBanue
(nexkuus,
Ne KoanuectBo AKTHBHBIX U
HaumenoBanue pa3iesia | ceMHHapBHI,
pa3aena aK. 4. HHTEPAKTUBHBIX GopM
NMpPaKTHYeCKHe .
NPOBEACHUSA 3AHATUH
3aHATHSA)
1 Bo3znelicTBre TeEXHOTEHHBIX |JIekims, 2 [Ipe3enTanms
MacCHUBOB Ha COCTOSIHHE CEMMHAp JIEKUMOHHOI'0 MaTepuania.
MPUPOAHBIX CpeNl OO0cyxneHnue maTepuaa:
Oecena
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JlaGopaTopHas OO6cyxaeHne pe3ybTaToB
pabota paboThl, codeceioBaHNE
TexHoreHHas Cemunap [IpezenTanms
TpaHnchopmanus u pedepaTuBHBIX JOKJIAI0B
paspywmenue npupogHon  (JlaboparopHast Ob6cyxenue pe3yabTaToB
CHCTEMBI pabota paboTsl, codecejoBaHNE
Haxornenne npoiykToB Jlekuuns [Ipe3enTanus
TEXHOreHe3a U JIEKIMOHHOT'0 MaTepuara,
¢dopmupoBanue JIEeMOHCTpAIHUs CIIaiI0B,
TeOXMMUYECKUX aHOMAITHii TEMaTUYECKHX
WJUTIOCTPALINIA
CeMmunap OO6cyxaenne Marepuana
TeMBI B popme
cobece0BaHUS.
TectupoBanue
Jlaboparopnas OO6cyxneHne pe3yabTaToB
pabora paboThI, coOeceioBaHuE
YcroitunBocTh pupoAHbIX |CeMuHap OTBeThI Ha KOHTPOJIbHBIE
nanamagdToB K Bonpockl. becena
TEXHOTEHE3y M MPOTHO3 Jlaboparopnas OO6cyxneHne pe3yabTaToB
OIAaCHOCTH UX 3arpsi3HeHus |pabora paboThl, cobecenoBaHUE.
Kpyruslii cron

13.2. @opmur opeanuzauyuu camocmoamenvHou padbomel 0dyuaruuxca (memol, 6bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL ONA  CAMOKOHMPONA; MUNOble 3a0aHus 07
camonpogepku)

Jnis 3aKkperyieHns y oOydarolIuXcsi OCHOBHBIX IMOJIOKEHUH TEOPEeTHUECKOW M MPAaKTUYEeCKOM yacTei
Kypca IpelyCMOTPEHO BBINOJIHEHHE TAKUX BUAOB CAMOCTOSTENIbHOM paboThI Kak:

- N3y4YEHHE JOTOJHUTEIBHOIO TEOPETUUYECKOI0 MaTepHaa 1o AUCLUIIINHE,

- pac4eTsl 1 0OPMIICHHUE PE3YIIHTATOB JIA0OPATOPHBIX PAOOT,

- IOATOTOBKA OTBETOB HA BOIIPOCHI,

- 03HAKOMJIEHHME CO CIIPAaBOYHOM, METOIMYECKON U CIIELIHMAIIBHOM JINTEPaTypoH,

- U3y4€HHE U CoCTaBlieHHe 0030pa HHPOPMALIMOHHOTO MaTepuaia o pedepaTuBHON Teme,

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO

-IIOATOTOBKA K IIPOMEKYTOUYHOMY KOHTPOJIIO

OcBoeHMe TEOPETHYECKOT0 MaTepHuaJia:

Jl71st 3aKperuieHns y CTyIGHTOB OCHOBHBIX MOJOXEHHH TEOPETHUECKOM U MPaKTHYECKON yacTei Kypca
npeayCMOTPECHO BBIITOJTHECHHUE TAKUX BUAO0OB CaMOCTOSITEIILHOU pa6OTI)I KakK:

- U3y4YEeHHE JOTOTHUTEIHLHOTO TEOPETUIECKOT0 MaTepraa 1o AUCIHUTIINHE

- pac4eTsl 1 0OPMIICHHUE PE3YIIHTATOB JIA0OPATOPHBIX PAOOT;

- peleHure 3a7a4 ¥ MOrOTOBKa OTBETOB Ha BOIIPOCHI -;

- O3HAKOMIJICHHE CO CIPABOYHOW JIUTEPATYpOH MO METOJaM aHaiu3a W XUMHUYCCKUM IOKa3aTelsaM
MIPUPOHBIX CPEI;

- O3HAKOMJICHHUE C HOPMATHUBHOW JINTEPATYpOH MO METOJaM aHalM3a W XUMHUYCCKUM IOKA3aTeIIsIM
MPUPOHBIX Cpell

- MOATOTOBKA pedepara.

JlonojHUTeILHBIN TeopeTudecknid MmaTepuaJ (n. 7 PIIJL non. iureparypa):
1. AtMmocdepa: Ta30BBI COCTaB, CTPOCHHE M PATUAIMOHHBIN PEXKUM aTMOCHEPHI; MUPKYIISIUS
aTMoc(depsl U IPOIECCHI PACCESTHUS.
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2. AHomanusi TexHOreHHas:o0pasyercs B jaHamadTe B pe3yibTaTe MOCTYIUIEHUS Pa3IMYHBIX
BEIIECTB OT TEXHOTCHHBIX HCTOYHUKOB U MPEACTABISAIOT OO0 HEKOTOPHIN 00BEM, B TIpeaeax
KOTOPOT0 3HA4YCHHS KOHIIeHTpaIuii 3ieMeHToB (Ct) 6oibie hoHOBBIX 3HaUeHUU (Cd).

2. T'mppocdepa: THAPOTOTHUSCKUN PEKUM OKeaHOC(HEPhl; XUMHUYECKHI COCTaB OKEaHUIECKOU BOIBI

3. JIutocdepa 1 MOYBEHHBIN MOKPOB: CTPOCHUE M XUMHUYECKUA COCTAB 3€MHOW KOPBI; IJIaHETAPHBIN
IMOYBEHHBIN TTOKPOB.

4. KoHuenuus U3y4eHHsl BO3ACUCTBUSI XUMUUECKHX BELIECTB Ha 3KocucTeMbl. [loHsTre 06 sKoioro-
XUMHUYECKHUX IKCIIEPUMEHTaX. XUMUYICCKUE UCCIIEIOBAHUS B OMOJIOTHYECKIX CUCTEMAX.

5. AHTponoreHHble UCTOYHUKHU PATUOHYKIINI0B, HE CBSI3aHHBIE C SA€PHO-TOIUIMBHBIM KOMILIEKCOM.

6. XumMuueckoe 3arpsa3HeHe MPUPOAHON Cpeibl IPU AIEPHBIX aBAPHUSIX.

Bonpocsl k TeMaM, H3y4aeMbIM CTY/IEHTOM CaMOCTOSITEIbHO

[Ipumepsi:

1. Kak u3MeHsieTcs TOMOT€HHOCTb aTMOC(EpHI MOJT IEHCTBHEM aHTPOIIOTEHHOTO (hakTopa?

2. Kakumu mnpoueccamu oOycinoBieHa augpdepeHuuanys MaTepHaJbHOIo cocTaBa aTMoc(epbl ¢
BBICOTOM Kak?

3. B kakux oOmactsix arMmocdepsl, MPOUCXOAAT MpoLecchl (POToAMCCONMAUU U MOHHU3ALUU?
Kakyro 6uotnueckyro GyHKIUIO 3TH [IPOLIECCH] BBITOIHSAIOT?

4. Kakue raspl SIBISIOTCS CaMbIMH PpacIpOCTpaHEHHBIMH B arMmocgepe (yka3aTb IPOLEHTHOE
CoJIep>KaHue), U MOHBI B TepMocdepe

5. HazoBute MecTa NOBBIIIEHHON PEAKLIMOHHONW CLIOCOOHOCTH B Pa3JIMYHBIX THIIAX BOAHBIX CHCTEM.

OrneHka 3HaHUH 1O MPEIOKEHHBIM TEMaM IIPOBOUTCS Ha 3ayeTe.

13.3. Kpamxkuit mepmunonocuieckuii cio6apb
AOHOreHHBIH Mpouecc — IPOLECC, IPOUCXOIANINMN 0€3 yJacTHsl )KUBbIX OpraHU3MOB.

Abunornyeckue ¢akTopbl — (AKTOPhl HEXKUBOW MPHUPOIBI (KOCMHYECKHE, Treo(Uu3nyecKue,
KJIMMaTH4YeCKHUEe, MPOCTPAHCTBEHHbIC, BPEMEHHbIE U T.I.), OKA3bIBAIOIIUE INPSMOE WJIN KOCBEHHOE
BJIMSTHUE HA KUBbIE OPraHU3MBI.

AHTaroHu3M — 3p¢exT Bo3ACHCTBUS IBYX WM HECKOJIBKUX BEUIECTB, MPU KOTOPOM OJIHO BEILIECTBO
ocnalisieT 1efCTBHE JPYroro BEIIeCTBa.

AHTHOKHCJIUTEIH (aHTI/IOKCI/I}laHTLI) — BCIIECTBA, KOTOPBIC 3aMCIJIAIOT OKUCIICHUC HCHACBIIICHHBIX
JKUPHBIX KHUCJIOT, BXOOAIINUX B COCTAB JIMIIMAOB.

Aabbeno — Oe3pa3mepHass BeTWYMHA, XapaKTEPU3YIOMIas OTPaXaTeNbHYI0 CIIOCOOHOCThH Tea.
Anpbeno 3emim, cocTapistoiiee nmpuMepHo 35%,crmaraeTcss U3 OTPaKEHHUs COJHEYHOW paaualvu
oOnakaMu, OOpAaTHOTO pacCesHUs NTPSIMOW paJuaIliil COCTABJISIIONIMMH aTMOC(Ephl B KOCMOC W
OTpaKeHHUS MOACTUTIAIONICH MOBEPXHOCTHIO.

AHTpONOreHHoe Bo3eilicTBHe — 000N BHUJ XO3MKWCTBEHHOH MEATENHHOCTH YENOBEKa B €ro
OTHOUIIEHUHU K IPUPOJIE.

AHTpOnoreHHsnie (pakTopbl — GaKTOPbI, BHI3BAHHBIE I€ATEIHHOCTHIO YEJIOBEKA.

AHaaus — HCCIICOOBAHHUE, a TAKXKE €ro METOA U MPOUCCC, MMECIOUIUC LICJIBIO YCTAHOBJICHUC OHHOﬁ niIn
HCCKOJIBKHUX XapaKTCPUCTUK (COCTaBa, COCTOSAHUAA, CTp}/KTypBI) BCIICCTBA B IICJIIOM HUJIM OTACIBHBIX €TI0
HHIPEINUCHTOB.

AtMmocdepa 3eman — 3To razoBas 000JIOUKA, OKpYKaroIIas 3eMIII0, Ta 001acTh BOKPYr 3eMIIH, B
KOTOpOW ra3zoBasi cpela BpallaeTcs BMECTe ¢ HeW Kak eAuHoe Ienoe. ATMocdepa Kak KOMIOHEHT
OuoreorieHo3a MpeacTaBisieT co0oil clioil Bo3ayxa B MOYBE M HAJ €€ MOBEPXHOCTHIO, B IMpenernax
KOTOPOTO HAa0II0aeTCsl B3aUMOICHCTBHE KOMITIOHEHTOB OHOC(hEPHI.

ATOMHO-20COPOIIMOHHBINA AHAJIM3 — CIEKTPAJIbHBIA aHaAIU3, IPU KOTOPOM YE€pe3 ATOMHBIM Map
npoObl MPOIYCKAlOT BUIUMBbIE WIM YIbTpadUOJIETOBbIE HW3JIYUEHUS U PETUCTPUPYIOT €ro
MHTEHCHUBHOCTD B T€X y4acTKaX CIEKTpa, I/ie JIexaT JIMHUU MOTJIOUIEHUS ONPEIEIsIEMbIX 3JIEMEHTOB.
Buorenbl — XHWMHUYECKHE DJIEMEHTHI, a0COTIOTHO HEOOXOIUMBIC MJi CYIIECTBOBAHHS IKUBBIX

OpraHW3MOB M 00s3aTEIBHO BXOJAIIME B COCTaB WX TeJI. B MX 4YMCIO BXOMIT KUCIOPOM, YIJIEPOI,
BOJIOPOJ, a30T, KaJbLIMH, MarHuM, cepa, XJIOp, HATPUH, KEJEe30, Kaaud M HEKOTOPBIE IpYyrue
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JJICMCHTHI.

Buoreoxummnyeckuii MUK — IUKINYECKOE, MO3TAamHOE MpeoOpa3oBaHUE BEIIECTB M W3MEHEHHE
MOTOKOB SHEPIHMH C MPOCTPAHCTBEHHBIM MAaCCOMEPEHOCOM, KOTOPOE OCYILECTBIISIETCS 3a CYET
COBMECTHOT'O ICHCTBUSI OMOTUYECKON U aOHMOTHYECKON TpaHC(HOpMAaILIUK BEIIECTB.

Bbuora — ncTopuiecky CIOKUBILIASCS COBOKYITHOCTh BCEX KUBBIX OPraHU3MOB, OOUTAIOIIAsl HA KaKOM-
anb0 KpynHOU TeppuTopuu. bruora 3eMian BKIIOYAET BCE JKMBBIE OPTAaHU3MBI, HACEINAIOIINE IUIAHETY.
O6mas macca OUMOTHI («GKMBOE CYILECTBO») B pacueTe Ha CyXOe€ BEIECTBO OLIEHHWBAETCS BETUYMHON
(1,8-2,5)-1012r.

BuorenHoe BeuecTBo — XUMHUYECKOE COCTUHEHNE, O0PA3YIOIIEECs B pe3ysIbTaTe KU3HEACATEIIbHOCTH
OpraHU3MOB.

BuokoHueHTpUpPOBaHUe — 00OTAIICHHE OPTaHU3Ma XUMUYECKHM BEIIECTBOM B PE3yIbTaTe MPSIMOTO
BOCTIPUATHUS U3 OKPYXKAIOIIEH cpelibl, 6e3 yueTa 3arps3HeHUs UM IPOAYKTOB TUTAHHUS.

Bbuotuueckoe 3arpsi3HeHHe — pPAacIpPOCTPAHEHUE OMPECIIEHHBIX, KaK MPaBHIIO, HEXKEIATeNbHBIX C
TOYKH 3PCHUS JTIOCH OMOTCHHBIX BEIIECTB HAa TEPPUTOPHH, TJIe OHH paHee He HAOII0JaIHCh.

Buonornyeckoe pa3sHoodpa3sue — BapuaOCIBLHOCTh JKUBBIX OPraHM3MOB W3 BCEX HMCTOYHHKOB,
BKJIOYAsi Cpeld IPOYEero Ha3eMHbIEe, MOPCKHE U HWHBIE BOJHBIE SKOCHUCTEMBI U HKOJOTMYECKUE
KOMIUIEKCBI, YaCThIO0 KOTOPBIX OHU SIBIITFOTCS; 3TO MOHATHE BKIIIOYACT B ceOs1 pasHOOOpa3ue B paMKax
BUJIa, MEXAY BUIaMH U pazHooOpasue skocucteM (KoHBeHIus 0 6MOIOrHYecKOM pa3HOOOpazun).

By(l)epﬂaﬂ CNOCOOHOCTh MOYBLI — CIIOCOOHOCTH IOYBEI NMoAACPIKUBATh XUMHUYCCKOC COCTOAHHUC Ha
HCHU3MCHHOM YPOBHC IIpU BOSI[@I\/JICTBI/II/I Ha IIOYBY IMOTOKAa XUMHUYCCKOI'0 BCIICCTBA.

BI/I}I 0TX0A0B — COBOKYIHOCTb OTXOJOB, KOTOPLIC HMCIOT 06IIII/I€ IMPpU3HAKN B COOTBETCTBUU C
CUCTEMOM KJ'IaCCI/I(I)I/IKaI_[I/II/I O0TXOO40B.

BO3I[€I7[CTBI/IC Ha OKPYKailyr cpeay — JIr000€e OTPHULATCIIbHOC UJIN ITOJIOKUTCIBHOC U3MCHCHHUC B
OKPY)KaIOHICﬁ cpeac, IMOJMHOCTBIO WM YaCTHYHO ABJIAIOIICECA PE3YJIbTATOM JACATCIBbHOCTHU
OopraHu3alnunu, €€ MpoaAYKIHNU UJIN YCIIYT.

BoaHblie PeCypPChI — 3a11achl MOBEPXHOCTHBIX U IMOA3EMHBIX BOO, HAXOOAIINXCSA B BOJHBIX O6’beKTaX,
KOTOPBIC UCITOJIB3YIOTCA WUJIN MOT'YT OBITH MCITOJIE30BAHEI.

BOJIbTﬂMHCpOMeTpH‘leCKI/Iﬁ AHAJIU3. — MCTOA KA4YCCTBCHHOIO MW KOJMYCCTBCHHOI'O aHaliu3a,
OCHOBaHHBIN Ha OIPCACIICHUN 3aBUCUMOCTHU MCKIY CHJIOHN TOKa U HAIIPSIP>KCHUEM.

Bpennoe BEeIIECTBO — HHOpOﬂHLIﬁ, HexapaKTepHLIﬁ IJIL IIPOAOBOJIBCTBCHHOI'O ChIPbA, ITHIICBBIX
MPOAYKTOB U MMPUPOAHBIX S3KOCUCTEM UHI'PCAUCHT, OKaBI)IBaI-OHII/Iﬁ OTpULATCIIBHOC BIIMAHUC HA KUBBIC
OpTraHHU3MBI.

BTOpI/I‘IHOC 3arpsi3HEHUE BOA — 3arpA3HCHUC BOJ B PE3YJIbTATC IMPEBPAIICHUA BHCCCHHBIX PaHEC
3arpA3HAIOININX  BCIICCTB, MacCCOBOro pa3BUTHA  OpPraHU3MOB WM PA3JIOKCHUA MGpTBOfI
OMOJIOTHYECKO MAaCCHI.

BbI10poc — BblieTIeHNE BEIIECTB B aTMOchepy.
I'unmoiMMHHOH — Macca OIMHAKOBO XOJIOZAHOM BOJIBI B 03€pE, PACIIONOKEHHAS! HUJKE METATMMHHUOHA.

I'uapocdepa — mpepriBUCTasi MOBEPXHOCTHYIO OOOJOYKY, COCTOSIIYIO M3 BOJBI MOpEHl M OKEaHOB,
MOBEPXHOCTHBIX BOJOEMOB CYIIH, BPEMEHHBIX U MOCTOSTHHBIX BOJIOTOKOB, TBEP/I0M BOJBI B BUJIE CHETA
U Jbaa. Hapsny ¢ mOBEepXHOCTHOM CyHIECTBYET M IMOJ3eMHas rujapocdepa, K KOTOPOH OTHOCATCS
TPYHTOBBIE U MTOA3EMHBIE, B TOM YHCII€ apT€3UaHCKHE BOIBI.

Fepﬁl/llll/llll)l — TOKCHYHBIC XHUMHYCCKUEC BCHICCTBA, MPCAHAZHAYCHHBIC JId IMOPAKCHUA TpaBHHOﬁ
PaCTUTCIILHOCTH, 3JIAKOBBIX U OBOLIHBIX KYJIBTYP.

FI/I}]pOJ'[I/I3 — pCaKIuu pa3jIoKCHUA O BO3JCHCTBUEM BOJBI Pa3JINIHBIX COCIUHEHMH.

JlucnepcHble CHCTeMblI — TE€TEPOTr€HHBIE CHUCTEMbI, COCTOSIIME U3 AUCIHEPCHOHHOM Cpeabl M
pacrnpeneneHHON B Hel JUCTIepCHON (Da3bl ¢ CUITBHO Pa3BUTOM MOBEPXHOCTHIO KOHTAKTa MEXTy HUMHU.

Honusupyronue u3JIydeHHe — U3JIYYCHHE, KOTOPOE CO3/aeTcs TPH PaTUOAKTHBHOM pacrmaje,
SAJIEPHBIX TPEBPAIICHUSIX, TOPMOXKEHHH 3apsHKCHHBIX YacTUI[ B BEIIECTBE U o0OOpa3yeT mpu
B3aMMOJICICTBUM CO CpEIOM HMOHBI pa3HbIX THMOB (3akoH "O paauanrMoHHONW O€30MacHOCTH
HaceneHus").
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HcroyHuKH u3/IyYeHUs] NMPUPOAHbIE — HMCTOYHUKH H3IYYEHUS TPUPOIHOTO MPOUCXOKICHHUS,
BKJIIOYAasi KOCMHUYECKOE HU3JIyUYE€HHE, a TAKXKE 3€MHBbIE MCTOYHUKU H3JIYYEHHS, MPHUCYTCTBYIOIIUE B
KWINIIAX, Ha IaXTaxX, B ICTOUHUKAX MUHEPaIbHBIX BOJ U T. 1.

Hcromenne BoJ — YCTOHYMBOE COKpAIlEHUE 3alacOB M YXYALICHHE KauecTBa HMOBEPXHOCTHBIX U
noa3eMHbIX BoJ (Boansiit kogekc Poccuiickoit denepanun).

3arpsi3HeHHe — TIOCTYIUICHHE B OKPYXAIOIIYI0 MPUPOIHYIO Cpeay JIOOBIX TBEPABIX, JKUAKHX U
ra3o00pa3HbIX BEILIECTB, MUKPOOPIaHU3MOB WM JHEpPruil (B BUAE U3Iy4eHUH, 3BYKOB, IIYMOB) B
KOJIMYECTBAX, BPEAHBIX [UISl 310POBbs JIOJEH, KUBOTHBIX, PACTEHUH.

3arpsi3HsilOIIMe BellecTBA — XUMHUYECKue coeauHeHus, nocrynatoume B OC U BBI3BIBAIOIINE €€
3arpsi3HEHUE.

3arpsi3HeHHe PpPaJAMOAKTHBHOE — TPUCYTCTBUE PAJUOAKTUBHBIX BEIIECTB TEXHOTECHHOTO
IPOMCXOXKAECHUSI Ha MOBEPXHOCTU WM BHYTPU MaTepuaja WIM Teja 4eJOBEKa, B BO3JyXe WIH B
JIPYyroM MecTe, KOTOPOe MOXKET NMPHUBECTU K OOTYYEHUIO B MHAMBHUIYAIbHOH 103e Oonee 10 Mx3B/ron
IV KOJUIEKTUBHOM 1103€e 1 yei.-3B/ro.

KadecTBO mnpupoaHoii cpeabl — COBOKYITHOCTh IIOKa3aTeleil, XapaKTepU3YIOIIMX COCTOSHUE
OKpYKarolIe MPUPOTHON CPEBI.

KucaoTHblii 10:K1b — T0XKIb, BOJOPOJIHBIN MOKa3zaTenas KoToporo pH mensbiie 5,6.

Kaace omacHocTtm — rpajganus XUMHUYCCKHUX BCIICCTB II0 CTCICHHU BO3MOXKHOI'O OTPHULATCIBHOI'O
BOSI[GIZCTBPIH Ha IIOYBY, paCTCHU:, )KUBOTHBIX U YCJIOBCKA.

KonTposib 3arpsizHeHusi armocgepbl — TMpPOBEpPKa COOTBETCTBHS COJICPXKAHHUS 3arps3HSIONINX
aTMoc(depy BEIIeCTB yCTaHOBJICHHBIM TPEOOBAHUSIM.

MOHHMTOPHUHT OKpYKalolleid MPUPOIHOH cpeabl — JOJTOCPOUYHBIC HAOIIOICHUS 32 COCTOSHUEM
OKpYKalolied MPHUPOTHOW Cpelbl, €€ 3arpsA3HeHHEM W MPOUCXOMANIMMU B HEHW MPUPOIHBIMU
SIBIICHUSIMU, & TAK)KE OIICHKA W MTPOTHO3 COCTOSIHUS OKPYKAFOIICH TPUPOTHOM CpeIbl, €€ 3arpsi3HECHUSI.
OO0pamenne ¢ 0TX0JaMU — JEATENBHOCTb, B TPOIECCE KOTOPOH 0Opa3yrloTCs OTXOABI, a TaKXKe
NEeSTENIbHOCTh 10 cOOpy, MCIOJB30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBAHUIO, Pa3MEIICHUIO
0TX0710B (3aKk0oH "OO0 0TX01aX MPOU3BOJICTBA U MOTpeOIeHUs").

Oxpy:xawuiasi cpea — BHEIIHSS cpefia, B KOTOPOH (yHKITMOHUPYET OpraHU3aIis, BKII0Yask BO3IYyX,
BOJLY, 3€MJIIO, IPUPOAHBIE pecypchl, (hiopy, GayHy, yernoBeka U ux Baumojeiictsue. [Ipumeyanne. B
JTAHHOM KOHTEKCTE BHEIIHSS CPe/Ia MPOCTHPACTCS OT CPEJIbI B MpeesiaX OPTaHu3aIHy 10 TII00aTbHON
cuctemsl (TOCTPUCO 14050).

KaHueporen — XuMHUYECKOE BEIIECTBO, (PU3NUESCKOEC BO3ICHCTBUE M BUPYC BO3JIEHCTBHE KOTOPOTO
Ha OpraHu3M YCJIOBCKA HJIM JKUBOTHOI'O IMOBBIITACT BCPOATHOCTH BO3HUKHOBCHHA 3JIOKAYCCTBCHHBIX
HOBOOOpAa30BaHUH.

KcenoOuoruku — JYKCPOAHBIC BCIICCTBA, IMONAAAONIMEC B OpPraHHU3M YCJIOBCKa C IMHUIICBBIMHA
MNpoAYKTaMHU U UMECIOIIUE BEICOKYIO TOKCHYHOCTD.

KyMyJIﬂTI/IBHOCT]) — CIIOCOOHOCTH BCIICCTBA HAKAIIMBATHECA B OPraHUu3ME W ICPCAaBaATLCA 110
MU CBBIM LI CIIAM.

JIntocdepa — BepxHsis TBepAast 006onouka 3eMiId, TOCTENEHHO C TIIyOMHOU mepexonasiias B chepsl ¢
MEHBIIIEN IJIOTHOCTHIO BEIIECTBA.

Murpanusi 3JIeMEHTOB — IIEPEHOC U NepeEPACIPEIETICHNE XUMUYECKUX 3JIEMEHTOB B 3¢€MHON KOpe U
Ha TIOBEPXHOCTH 3eMJIH MPH PA3TUYHBIX TEOXUMHUECKUX TPOIIeccax.

IMo/uTIOTAaHTBI — TEXHOTCHHBIE 3arpsA3HUTENM CpPelbl: BO3AyXa (ad9POMOJITIOTAHTHI), BOMIBI
(THIPOTIOJUTIOTAHTHI), 3eMJTU (TEPPATIOJIITIOTAHTHI).

IIpupoanoe BemecTBO — 000€ XUMHUYECKOE COCIMHEHHE WM 3JIEMEHT, 00pasyrooluiics B
pe3yibTaTte CaMONPOM3BOJIBHO MPOTEKAIOIMX XHUMHUYECKHX PEaKUUd M (PU3MUECKUX IPOILECCOB U
€CTECTBEHHO BXOJISIINE B MPUPOAHBIN KPYTOBOPOT BEIIECTB.

PaguoakTuBHBIE OTXO0AbI — SACpHBIE MaTepUaIbl M PAJUOAKTHUBHBIE BEIECTBA, JAalibHEHIIee

MCII0JIb30BaHUE KOTOPBIX HE IPEyCMATPUBACTCSL.

Crparudukanusi TepMuyeckasi — rnpsiMasi, Korja HaOro1aeTcsl yBeTUUYEHUE TeMIepaTypbl BOABI OT
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JTHA K TOBEPXHOCTH M OOpaTHas, Korja HaOJroAaeTcs YMEHBIICHHE TeMIlepaTypbl BOABI OT JAHA K
MIOBEPXHOCTH (PAaBHOMEPHOE pacIpeiesiCHHe TeMIIEPaTyphl M0 INyOuHE Ha3bIBAeTCs TOMOTEPMUEH).

CHQKTpOCKOHHH — HayKa, udydaromias CriCKTpPhI; ABJIACTCA OCHOBOM MHOTHX METOJ0B aHAJIUTUYECKOM
XUMUHU.

CyHep:)KOTOKCI/IKaHTbl — B€IIECTBA, OKAa3bIBAKOIIHUEC TOKCHYCCKOC HeﬁCTBHe B CYICHH3KHUX
KOHIICHTPpAauAgXx.

CO3 — croiikoe opraHu4ecKoe 3arps3HEHHE.

Cunepruszm — 3¢p¢dextT BO3ACHUCTBUS, MPEBBIIALINA cyMMy 3()(EKTOB BO3IEHCTBHS OTAEIBHO
B3ATBIX BEIECTB.

CocTosiHHe NPHUPOAHOI OKpYyXKawleil cpeabl — XUMHUYECKHE, (U3UUYECKUE M UHBIC (DAKTOpHI U
XapaKTePUCTUKU ECTECTBEHHBIX KOMIIOHEHTOB OKpYKAlolled MPUPOJAHON Cpelbl, IPUPOIHBIX
KOMILJIEKCOB M OOBEKTOB, a TaKXe IPOIECCOB WX HM3MEHEHHUH B pe3yJbTaTeé €CTECTBEHHBIX U
AQHTPONOTEHHBIX MPUYHH.

TexHorennoe BO3JeiiCTBHE — 3TO BO3JCHCTBUEC IPOMBILUICHHBIX U CEIbCKOXO3HCTBEHHBIX
TEXHOJIOTUH, TPAaHCIOPTa W KOMMYHHKAIIM, a Takke OOBEKTOB BOCHHOTO HA3HAYEHHs, CIIOCOOHOE
BbI3BaTh HApYyILEHUs HOPMAJIbHOM KU3HENEATENbHOCTH HaceleHUs, (YyHKIMOHHPOBAHUS OOBEKTOB
HSKOHOMHKH, CHCTEM TOCYJapCTBEHHOTO YIPABJICHUS, HEONAronpusTHOE HW3MEHEHHE COCTOSHUS
OKPYXKaroIleH Cpebl.

TepaTorennoe Bo3aeicTBHe — BO31EHCTBUE TOKCUKAHTOB, IPUBOIALIEE K BOSHUKHOBEHUIO aHOMAJIUN
B Pa3BUTHH IUIOJIA, BBI3BAHHBIX CTPYKTYPHBIMH, (YHKIMOHAIBHBIMH H OHOXUMHYECKUMHU
M3MEHEHHUSIMU B OPraHU3MeE MAaTEpH U IJI0JA.

ToKCHKaHTBI — BEIIECTBA WIN COEANHEHHUS, CIIOCOOHBIE OKa3bIBATh SI0BUTOE BO3/ICHCTBUE HA KHUBOM
OpraHu3M.

TpaHC(l)OpMaIII/IH — HOBOC O6paBOBaHI/I€ BCIICCTBA, NICPEMCHA BCIICCTBA, IIPCBpAllICHUC, BEIICCTBA.

TokcuHBI — XUMHUYECKHE BEIECTBA OEITKOBON MPUPOABI PACTHTEIBHOTO, )XUBOTHOTO WM MUKPOOHOTO
IPOMCXOXKAEHUs, 00JIaatole BHICOKON TOKCHYHOCTBIO U CHOCOOHBIE TIPU MX MPUMEHEHMU OKa3aTb
MIOpAXKAKoIlee JCHCTBUE HA OPTaHU3M YeJIOBEKA U JKUBOTHBIX.

Tsxesble MeTaNIbI — METAJJIBI C OOJIBIIION aTOMHOM Maccoil; cpefu THKEIBIX METAIIOB UMEIOTCS
YKU3HEHHO HEOOXOAMMBIE AJIS YEJIOBEYECKOTO0 OpPTaHM3Ma, KUBOTHBIX M pacTeHUil (Hampumep, LUHK,
JKeJe30, MapraHell, Meib U JIp.) ¥ TOKCHYHbIE (HapuMep, KaIMUM, PTYTh, CBUHEI], MBILIBSK H JIp.).

Xpomartorpadgusi — COBOKYIMHOCTH TIPOIIECCOB pa3lelieHus, aHaiu3a u (PU3UKO-XUMHUYECKHX
WCCJIEIOBAHMI, OCHOBAaHHBIX HA pa3JIMUYMU B CKOPOCTSX JBM)KEHHS KOHILIEHTPALMOHHBIX 30H
KOMITOHEHTOB cMeceit BCHICCTB, NMNEPEMCIIAIOINIUXCA B ITIOTOKE HOI[BH)I(HOﬁ (1)21351 BIOJIb H€HO)IBH)KHOI>1.

XuMnueckasi 6€30MaCHOCTb — OTCYTCTBHUE OMACHOCTH BPEIHOTO BO3ACHCTBUS XUMUYECKUX (DAaKTOPOB
Ha JIF0JIeH, )KUBOTHBIX, PAa3JIMYHbIE COOPYKEHUS U OOBEKTHI, a TAK)KE HA OKPYKAIOIIYIO CPEy.

XumMuyeckasi 00CTAHOBKA — BOSHUKAIOIINE MOCJIE TPUMEHEHHS TPOTUBHUKOM XHMHUECKOTO OPYKHS
YCJIOBHSI, OKA3bIBAIOIIME ONPECICHHOE BO3/IEHCTBHE HAa OOEBBIC IEUCTBUS M 00ECITOCOOHOCThH BOMCK,
paboTy MPOMBINIICHHBIX MPEATPUATUHN U KUZHEEATSILHOCTh HACEICHHUS.

XMMHYECKHII COCTAaB BOAbI — COBOKYITHOCTh HaxoJAIIUXCAd B BOAC BCHICCTB B PA3JIMYHBIX
XUMHUYCCKUX H (bHSH‘IeCKI/IX COCTOSITHHUAX

XumMuuyeckoe 3arpsi3H€HHE€ MO4YBbI — M3MCHCHUC XHMHYCCKOTO COCTaBa ITOYBBI, BO3HHUKIICC I10/]
npsAMbIM  HWJIKX  KOCBCHHBIM BO3,Z[CI>'ICTBI/ICM (I)aKTopa 3CMIICTIOIB30BaHUA (HpOMBIHIJICHHOFO,
C@HLCKOXOSHﬁCTBeHHOFO, KOMMyHaJ'IBHOFO), BBI3BIBAIOIICEC CHMIKCHHUE €€ Kaue€CTBa M BO3MOXHYIO
OMMAaCHOCTL I 3A0POBBA HACCIICHUS.

Xumuyeckoe mnorpedsenune kuciaopoaa (XIIK) — komudecTBO KHUCIOpoJa, MOTpedisieMoe MpH
XUMHUYECKOM OKHCIICHUU COACPIKAIIUXCS B BOJE OPTraHUYECKUX W HEOPTaHWYECKUX BEIIECTB IOJ
JIEMCTBUEM PA3JIMYHBIX OKUCIUTEIEH.

XuMHYecKoe 3arpsi3HeHHMe — 3arps3HeHHe, OOYCJIOBIEHHOE IMPOILIECCOM TPUBHECEHUS B
OKPYKAIOIIYIO CPely Pa3IUYHBIX XUMUYECKHUX AJIEMEHTOB U COETMHEHUH.
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Yrunuzauuss (o0e3BpekMBaHHE)Mycopa M OTXOJA0B — CHeluaJbHas o0paboTka Mycopa
(bpukerupoBaHue, TepMOOOPaOOTKA, IPEBPAIIICHUE B OCTEKJICHHBIC TPAHYJIbI ITyTEM CXKUTaHHS MYyCOpa,
3aXOpOHEHHE Ha MOJIMTOHAX U T. I.) C LENbI0 MPEBPALLEHUS €T0 B MHEPTHBIN (HEUTpaJIbHbIN) BUI, HE
OK&?;BIB&IOIL[Hﬁ BPCAHOTO BIIMAHUA HAa SKOJIOTHIO.

dusznyeckoe 3arpsi3HEHUEC — 3arpsi3HCHUC 0pr>1<a101uel71 CpCabl, IMPOABIAOMICCCA OTKIIOHCHUSIMU OT
HOPMEI €€ TEMIIEPATYPHO-OHEPIr€TUYCCKUX, BOJTHOBBIX, paJUuallMOHHBIX U APYTHUX (1)I/ISI/I‘ICCKI/IX CBOMCTB.

doHoBas KOHIOEHTpanud — COJACPKAHUE BCIICCTBA B 00BeKTe Oprmanmeﬁ CpE€AbI, OIIPCACIIAEMOC
CYMMOI>'I ri00albHBIX U PEruoHaJIbHbIX C€CTCCTBCHHLIX W AHTPOIOTCHHBIX BKJIAAOB B PE3YJIbTATC
JAJIBHCTO UJIKM TPAHCT'PAHUYIHOI'O IICPCHOCA 3arp}I3HeHHI>'I.

doTHYecKasi 30HA — BEPXHUM CJIOW OKeaHa, OCBEIICHHOCTh KOTOPOTO JOCTAaTOYHA JJisi MPOTEKAHUS
nporuecca poTocuHTE3A.

®DoHOBas1 KOHUEHTPAUMA I BOAHOIO0 00beKTa — pacCUMTHIBAEMasl NPUMEHUTENBHO K JTaHHOMY
UCTOYHUKY INpUMecedl B (OHOBOM CTBOpPE BOJHOTO OOBEKTa IMPH PACUETHBIX THIPOJIOTUYECKUX
YCIOBUSX, YYUTHIBAIOIIAA BIMAHME BCEX MCTOYHMKOB IIPUMECEH 3a HCKIIOYEHUEM JaHHOIO
HCTOYHHMKA.

doHoBas KOHICHTPpauud 3arpA3HA0IIero aTMocq)epy BEIIECTBA — KOHICHTPpAWA 3arpA3HAIOIICTO
aTMocq)epy BCIICCTBA, CO31aBacMasad BCECMU UCTOUYHUKAMM, UCKIIIOYasd paCCMAaTpUBACMBbIC.

DoHOBOE cojlepkaHUe (3arpsi3HeHHe) — COACpKaHNE XUMUYECKUX BEIIECTB B MOYBAX TEPPUTOPHUIA,
HE TOABEPraloIIUXCd TEXHOTEHHOMY BO3JIEHCTBUIO WJIM HCHBITHIBAIOIIMX €r0 B MHUHHUMAJIBHOMN
CTETCHH.

doHOBBIN YPOBE€Hb — YPOBCHb KOHIICHTpAIHU XUMHNYCCKOI'O BEIICCTBA, XapaKTepHLII;'I JJIA paﬁOHOB,
HC MOABCPKCHHBIX HCIIOCPECACTBCHHOMY BJIMAHHIO YeII0OBEUCCKOM JACATCIIBHOCTH, U 06yCJIOBJI€HHbII\/JI
JACATCIIbHOCTbIO MECTHBIX ITPUPOJHBIX UCTOUYHUKOB.

ONUJIMMHHUOH — MIOBEPXHOCTHBIN CJI0M BOABI B 03€pe, 0] KOTOPBIM PACIOIOKEH METAIMMHHUOH WU
30Ha TEPMOKJIMHA, — 00JIaCTh, B KOTOPOil TemMIepaTypa ObICTPO YMEHBIIAETCS C TITyOHHOM.

IBTPOPUKALUA — HACBIIIEHUE BOJOEMOB OMOT€HHBIMM 3JIEMEHTAMM, CONPOBOKIAIOILIEECS POCTOM
OMOJIOrYEeCKOM MPOTYKTUBHOCTH BOJIHBIX 0AaCCEHHOB.

IK30TOKCHHBI — AAOBUTBIC BCIICCTBA, IIEPEXOAAIINEC U3 MI/IKpO6HOI>’I KJICTKHU B OKPYKArOIyI0 Cpeay.

JddexTUBHBIE 0CAAKM — YaCTb aTMOC(EpPHBIX OCAJKOB, B pe3yjibTaTe KOTOPHIX BO3HUKAET
HEIOCPEICTBEHHBIN CTOK.

JKOCHCTEMA, WM JKOJIOTHYECKas CHCTeMa — OMOJIOTHYECKash CHCTEeMa, COCTOSIIAs M3 COOOIIecTBa
JKUBBIX OPraHU3MOB (OHMOLIEHO03), cpebl uX oOuTaHus (OMOTOM), CUCTEMBI CBS3EH, OCYIIECTBISIONMIEH
0OMEH BEIIeCTBOM U SHEPTHEH MKy HUMH.

JIkocepa — COBOKYIHOCTh 000J0UYEK 3€MJIU, XapaKTEPU3YIOLIAsCs YCIOBHUSIMH, ONaronpusTHBIMU
JUISL Pa3BUTHUS PA3TUYHBIX POPM KHU3HH.

FOBenwiibHbIE BOABI — TMOJ3E€MHBIE BOJBI, MOCTYyMawIue B Tuapochepy u3 riyonH 3emid, The
00pa3yroTCs U3 KUCIOPOoIa M BOJOPO/Ia B pe3ysbTaTe Jera3aliil MarMbl. B 4ncToM Brje FOBEHHIIBHBIE
BOJIBI HE BCTPEUAIOTCS, T.K. IO IyTH K BEPXHUM CJIOSIM 3€MJTU CMEIIUBAIOTCS C MOA3EMHBIMU BOJIaMHU
aTMOC(hEpHOTO TIPOUCXOXKICHHUS.

14. OCOBEHHOCTHU PEAJIM3ALIMA INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 3/10POBbSA

B cootBercTBHU ¢ MeTOAMYECKUMHU peKoMeHaauusMu MunoOpHayku PO (ytB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce npeanoaraeTcs UCIoib30BaTh COIMAIbHO-aKTUBHBIE U pe(IeKCUBHbBIE METOIbI
00y4eHUs, TEXHOJIOTHU COIMOKYJIBTYPHOUH peabunuTanuu oOydaromuxcsi ¢ OB3 ¢ menpro okazaHus
MIOMOUIY B YCTAHOBJIEHUH IOJHOLEHHBIX MEKIMYHOCTHBIX OTHOLLIEHUH.

OOyyeHue /Ml C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBbSl OCYLIECTBIISIETCS C YYETOM
UH/IMBUIYAIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a Uil WHBAIMIOB TaKXKE B COOTBETCTBUU C
VHIMBUYaJIbHOW IPOrpaMMoil peabmnTaly HHBAIUAA.
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Jis Mn ¢ HapylIeHHeM cJyXa BO3MOXHO INpEeA0CTaBICHHE MH()OPMALMU BHU3YaJIbHO (KpaTKHU
KOHCIIEKT JICKIIM, OCHOBHAs W JONOJHHUTEIbHAS JHUTEpaTypa), Ha JIEKIMOHHBIX W MPAKTUYECKUX
3aHATUSAX ~ JOIYCKAeTcsl  NPHUCYTCTBUE  ACCUCTEHTa, a  TakXke, CypJIONEpPEeBOJYUKOB U
TU(IOCYPIOTIEPEBOAUNKOB.

OneHka 3HaHMM CTYIEHTOB Ha MNPAKTUYECKUX 3aHATHSX OCYIIECTBIIAETCS HAa OCHOBE IHMChbMEHHBIX
KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MMCHbMEHHO BBITIOJTHEHHBIX MPAKTHYECKUX 3aaHUH.

Jokmaa Tak ke MOXET OBITh NMPEJAOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUS K COJECPKAHUIO OCTAIOTCS TEMHU K€, a TPeOOBAaHUS K KAadeCTBY M3JIOKEHHs MaTepuaa
(MOHATHOCTb, KauecTBO pe4M, B3aUMOJEHCTBHE C ayquTopued M T. J) 3aMEHSIOTCAd Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEABbABISEMbIE K NMHUCbMEHHBIM paboTaM (KauecTBO 0(GOpMIICHUS
TEKCTa U CIHCKA JIUTEPATYPHl, IPAMOTHOCTb, HATMYKE WILTFOCTPAIIMOHHBIX MAaTEpPHAaJIOB U T.1.)

C y4eroM COCTOSHUS 3]I0pOBbsI IPOCMOTP KHMHO(QMWIBMA C IOCIEAYIOIIMM aHAJIU30M MOXKET ObITh
IpOBE/IeH JoMa (HampuMmep, Ipyu HEOOXOAMMOCTH JTOTIOHUTENFHON 3BYKOYCHIIMBAIOIIEH amnmaparypsl
(HaymHMKHM)). B Takom ciydae CTYAEHT NpeAOCTaBiseT NMUCbMEHHBIH aHalIMU3, COOTBETCTBYIOLIUIA
HPEIbABISEMBIM TPEOOBAHHSM.

[TpomesxyTouHas aTTecTanys JUis JHI ¢ HapyIEHUsMU CIyXa IPOBOAUTCS B MMCbMEHHOH (hopMme, MpH
3TOM HUCHOJB3YIOTCS 00IIMe KpUTEepHH OleHHBaHUA. [Ipu HEOOXOOMMOCTH, BpeMsl MOATOTOBKH Ha
3a4eTe MOXKET ObITh YBEJINYEHO.

Jiusg aun ¢ HapylleHHeM 3peHMsl JIOIyCKaeTcs ayJualibHOe NpeAOoCTaBlieHHEe WH(GOpMAIUN
(HampuMep, ¢ UCIOJIb30BAaHUEM IPOTrPaMM-CHHTE3aTOPOB PEUM), a TAK)KE UCIIOJIb30BAaHUE HA JIEKLIUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB M T.n.). Jlomyckaercss mMpUCYTCTBHE Ha 3aHATHUSX
ACCHUCTEHTA (TIOMOIIHUKA), OKa3bIBAIOILEr0 00YYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TIOMOIIb.
Ornenka 3HaHUN CTYACHTOB Ha CEMUHAPCKUX 3aHITUSAX OCYIIECTBIISIETCS B YCTHOM (opMe (KaKk OTBETHI
Ha BOIPOCHI, TaK M IMpakTHYeckue 3aaanus). [Ipm HeoOXonumocTH aHanu3a (UIbMa MOXKET ObITh
3aMEHEH OIMCAaHWEM CUTYAIlMH MEXITHHYECKOTO B3aMMOJCHCTBHS (Ha OCHOBE ONBITA PECHOHICHTA,
XYA0KECTBEHHON JIUTEPATYpPhl U T.J.), TO3BOJIAIOIIMM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTU HABBIKOB
BJIAJICHUSI METOJAMH aHaJM3a W BBIABICHHS crielu(PUKH (QYHKIMOHHPOBAHUS M PAa3BUTHS TICUXHKH,
NO3BOJISIOIIMMY  YYUTBIBaTh BIUSHHE 3THUYECKUX (akTopoB. IIpum mpoBeaeHHH NPOMEXYyTOUHOM
aTTeCTallMy ISl JIUI C HapyIIEHWEM 3peHHs] TECTHPOBAaHHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

Jluna ¢ HapymIeHMSIMH ONOPHO-IBHUIaTeJbHOI0 amNmapara He HYKJIAIOTCI B 0COOBIX (hopmax
npefocTaBleHus] y4yeOHbIX MaTepuanoB. OJHAKO, ¢ y4e€TOM COCTOSIHMS 370pOBbsl 4acTb 3aHATUH
MOKET OBITh peanu3oBaHa JUCTAHIUMOHHO (mpu nomouw cetu «WHTepHer»). Tak, mnpu
HEBO3MOXXHOCTH TIOCEIEHHs JIEKIIMOHHOTO 3aHATHS CTYACHT MOXKET BOCIOJb30BATHCS KPATKUM
KOHCIIEKTOM JICKIIHH.

[Ipy HEBO3MOXXHOCTH TIOCEIIEHUS] MNPAKTUYECKOTO 3aHATUS CTYACHT JOJDKEH IpelOoCTaBUTh
NMUCHMEHHBI KOHCIIEKT OTBETOB Ha BOTPOCHI, MUCHbMEHHO BHITIOJTHEHHOE TIPAKTUIECKOE 3aJaHHeE.
Jloknan Tak e MOXeT ObITh IpPEeOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUSI K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAa4eCTBY M3JIOKECHHS MaTepualia
(MOHATHOCTb, KauecTBO pe4M, B3aUMOJEHCTBHE C ayauTopued M T. Jd) 3aMEHSI0TCd Ha
COOTBETCTBYIOIIME TPeOOBaHUA, MpEAbABIsAEMble K MUCbMEHHBIM paboTam (KayecTBO OQOpMIICHUS
TEKCTa U CIHCKA JIUTEPATYPhl, TPAMOTHOCTb, HAJIMUKE HWJUTIOCTPAIIMOHHBIX MaT€pPHUajoB U T.1.).
[TpomerxyTouHas aTTecTanus IS JIUI ¢ HAPYIICHUSIMH OMTOPHO-IBUTATEIFHOTO anmapaTa MpOBOJANUTCS
Ha OOLIMX OCHOBaHUSX, NPH HEOOXOAMMOCTH TMpOLEAypa 3adyeTa MOXXET OBITh pealn30BaHa
JIMCTAHIIMOHHO (HAPUMED, TPH MOMOIIH porpaMmbl SKype).

JJ1s1 5TOr0 1O JJOTOBOPEHHOCTH C MPETo1aBaTelieM CTYACHT B OINpeIelIeHHOE BPeMsl BHIXOAUT Ha CBS3b
JUTE TIPOBENIEHUS TPOIEAYpHhl 3adeTa. B Takom ciydae 3adeT clraeTcs B BUAE COOECENOBaHUS TI0
BornpocaM (cM. (popMbI IPOBECHUS MPOMEKYTOUHOM aTTECTAllMU IS JIUL] C HAPYLIICHUSIMUA 3PEHHUS).
Bompoc u mpakTHueckoe 3aanne BEIOUPAIOTCS CaMUM TIPETIOIaBaTEIIEeM.

[Tpumeuanue: DOHIBI OLEHOYHBIX CPEACTB, BKIIOYAIOIIME THUIIOBBIC 33JaHUS U METOMAbI OLEHKH,
KPUTEPHH OIICHWBAHUS, IIO3BOJISIIONINE OIICHUTh PEe3YJIbTaThl OCBOCHHS JAHHOH JWCIUILTHHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctas PII/] Ha mpaBax OTJeIbHOTO JOKYMEHTA.
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