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1. O0mme mojoKeHUs

Hucuummuaa «Hayku o 3eMiie U XUMUsl OKPYXKaloIe Cpebl» OTHOCUTCS K 4acTH, Gop-
MHUPYEMOM ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIIEHUH 6si0ka 1 yueOHOro miaHa, BXOJAIIErO B
coctaB oOpazoBaTenbHON Tporpammel Beiciiero oopaszoBanus 20.03.01 — Texnochepnas 6e3-
onacHOCTh (rmpoduib — MHxeHepHast 3aIuTa OKPY»KaIoIIei Cpe/ibl).

HopMmartuBHO-MeToanueckoi 6a3zoit st pa3paboTku paboueit mporpamMmbl yaeOHOM Tuc-
muruHbl «Hayku o 3emiie 1 XUMuUsl OKpy»Karoliel cpeibl» SBISIOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep>KACHUU MOPSIKA
OpraHu3allii ¥ OCYILIECTBIEHHsSI 00pa30BaTEIbHON NESITEIbHOCTH 1O 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
IporpamMMaM MarucTparypsl.

o [IIpukaz MunucrepcrBa Tpyna u couuanbHOM 3amuthl Poccuiickoit @enepanuuu ot
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPOPecCUOHANBHOrO cTanaapTa - CrnenuanucT B 00-
JacTu pa3pabOTKHU, COIPOBOXKIECHUS U UHTETpallMi TEXHOJIOITMUYECKUX IPOLIECCOB U IPOU3BOJICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [Ipuka3 MunucrepcrBa Tpyna U couuanbHOM 3amuThl Poccuiickoit ®Penepauuu ot
31.10.2016 r. Ne 591u «OO6 yrBepxaeHun MnpodeccuoHanbHOro crangapra - Crneuuaiuct Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B TIPOMBIIIIIICHHOCTH )»;

o @enepanbHblil TOCYAaPCTBEHHBIH 00pa30BaTeIbHbIN CTAaHIAPT BHICIIET0 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp)KICHHbII npuka3zoM MunucrepcrBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble IUIaHbl 00Pa30BaTEIbHOM MPOrpaMMBbl BBICILIET0 00pa30BaHUsl HAIIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduie — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
JIbI), TIOOTOBKK OaKallaBpOB IO OYHON M 3a09HOU (hopMaM OOydYeHHs, OOOPCHHBIN YUeHBIM
copetoM YIJITY (mpotokon Ne® ot 27.08.2020) u yrBepxkaeHHbl pektopom YIJITY
(27.08.2020) u no ouyHO-3a04yHOU (hopMe 00yueHus, ogo0peHHbIH YueHbIM coBeToM YIJITY
(mpotokon Ne3 ot 18.03.2021) u yrBepxkaeHHsIit pekropom YIJITY (18.03.2021).

OOyuenune no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacHOCTb
(mpodmts — MHkeHepHas 3aliuTa OKPYXKArOIIeH Cpeibl) OCYIIECTBIISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 TUCHHUIJIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHMs MO JUCLUIUIMHE SBIAIOTCA 3HAHMS, YMEHMS,
BJIAJICHUSI W/WJIH OTIBIT ICATEIBHOCTH, XapaKTEPHU3YIOIIHE TAIbl/ypOBHU (POPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIue JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

e ocBOeHUS] AUCHMIIJIMHBI — 03HAKOMJICHHE 00YYaIOUINXCSl ¢ OCHOBHBIMU UCTOYHU-
KaMH, (QU3UKO-XUMUYECKIMHA W OMOXMMHUYECKHMHU TpolrieccaMi (OPMHPOBAHUS XUMHYECKOTO
COCTaBa OCHOBHBIX reocdep 3emin, OOIIKMMHU 3aKOHOMEPHOCTSAMH pacHpefeeHuss XUMUYECKUX
BellecTB B Ouocdepe, 0COOEHHOCTSIMHM paclpoCTpaHEHUs], TpaHCPOpMAIMK U HAKOIUIEHUS 3a-
IPSA3HAIONINX BEIIECTB B 9KOJIOTUYECKUX CUCTEMAX.

3agaum IMCHUILIMHBI:

— O3HAKOMUTbH CTYJIEHTOB CO CTPOEHHUEM OCHOBHBIX reocdep 3eMIu U OCHOBHBIMHU XUMH-
YECKUMH, (PU3UKO-XUMUICCKIMU ¥ OMOXMMHYECKIMH TIPOIIECCaMH, TPOTEKAOIIUME B OHOche-
pe U ee KOMIIOHEHTaX;

— JaTh CTyJeHTaM KOHKPETHBIC 3HAHWS B OOJIACTH BIMSHHS aHTPOIIOTEHHBIX (PAKTOPOB
Ha U3MEHEHHe XMMUYECKOI0 COCTaBa OCHOBHBIX reocdep 3emiu;
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— HAYYHUTh CTYJCHTOB OCYILECTBIIATH MOMCK, KPUTHUECKUI aHAIN3 U CHUHTE3 MH(pOopMa-
IIUH, IPUMEHATh CUCTEMHBIN MOAXO[ JUIsl PELIEHUs MOCTaBJIEHHBIX 3ajjay, MPOLECCy MPOTrHO3H-
pPOBaHMsI OBE/ICHUS XUMUYECKUX BELIECTB B OKPYXKAIOILEH Cpezie MO BIUSHUEM IPUPOIHBIX U
AHTPOIIOTE€HHBIX (PAaKTOPOB U pa3zpabOTKe CIIOCOOOB yNPaBIEHUS XMMUUYECKUM COCTOSIHUEM 00b-
€KTOB MPUPOJHON Cpelbl U PEKOMEHAALNN IO CHI)KEHHMIO YPOBHS XMMUYECKOTO 3arpsi3HEHUs
OKpy’Karollel cpeabl HanboJsiee ONacHbIMU BELLECTBAMU,;

— JlaTh CTYAEHTaM OOIIMe MPEJCTaBICHUS O 3aKOHOMEPHOCTAX M (PU3NKO-XUMHUYECKHX
MOJIEJISAX pacIpeiesIeHus, MUTpallui U TpaHC(POpMalui XMMUYECKHX BelecTB B Ouocgepe, uc-
II0JIb3YEMBIX METOJIaX U CPEJICTBAX U3MEPEHMSI, O KOHTPOJIE 3a COOJIIOIEHNEM TEXHOJIOTHUYECKUX
IPOLIECCOB U PEKUMOB PabOThI IPUPOAOOXPAHHBIX OOBEKTOB.

[Tony4yeHHbIe CTyJ€HTaMU 3HAHHS MTOMOTYT OOYYarOIIUMCs pa3BUBaTh CUCTEMHBIN MO/I-
XOJ] U1l pellieHus! IOCTABJICHHBIX 33aJa4 U 00Jiee CO3HATEIbHO OCBAaUBATh TEXHOJOTHUECKUE KYp-
CBI, CBS3aHHBIE C CIIOCOOHOCTBIO aHATTU3UPOBATH TEXHOJOTHUECKUE TPOLIECCH U PEXHUMBI pado-
Thbl JE€MCTBYIOIUX MPOU3BOJACTB, PACCUUTHIBATH HKOJOTUUYECKUE PUCKU I OpraHU3aluil ¢ Imo-
3ULMHU PEKOHCTPYKLMU (COBEPILIEHCTBOBAHUS) JACUCTBYIOIIMX MTPOU3BOJICTB, a TAKXKE CO3/laBae-
MBIX HOBBIX, 9KOJIOTUYECKH 0€30MaCHBIX, TEXHOJIOTUI U 000pyJOBaHUS.

IIponecc m3yueHuss AUCUMILVIMHBI HANPaBJieH HAa (pOpMHUpPOBaHUE CJEAYIOIIMX YHH-
BepCAJbHBIX U NPO(ecCHOHATBHBIX KOMIeTeH M :

YK-1 CnocobeH OocCymecTBIsATh MOUCK, KPUTHYECKUH aHaIM3 M CHUHTE3 HH(OpMaIum,
HOPUMEHATh CUCTEMHBIN IOJXO0/ AJIsl PEIIEHUs TOCTAaBICHHBIX 3aa4.

MK-2 CnocoOHOCTh aHAIM3UPOBATH TEXHOJIOTHYECKUE TIPOIIECCHI M PEKUMBI paObOTHI JICH-
CTBYIOUIMX IPOM3BOJICTB, PACCUMTHIBATh KOJIOIMYECKHE PUCKHU JJsl OpraHu3aluid ¢ MO3ULUU
PEKOHCTPYKIMU (COBEPLICHCTBOBAHUS) AEUCTBYIOLINX IIPOU3BOCTB, @ TAK)KE CO3/1aBa€MbIX HO-
BBIX, 9KOJIOTHYECKH O€30I1aCHbBIX, TEXHOJIOTHH U 000PYA0BaHMUS.

IMK-4 CriocoOHOCTH MPOBOAUTH COOpP M JOKYMEHTHPOBATh MH(POPMALHUIO O COCTOSHHU
OKpY’Karolle cpelbl, UCHOIb3YEMBbIX METOAAX M CPEACTBAX HM3MEPEHMs; OCYLIECTBIATh KOH-
TPOJIb 3a COOMIOACHUEM TEXHOJIOTMYECKUX IPOLECCOB M PEXKUMOB pabOThl MPUPOIOOXPAHHBIX
00BEKTOB, COCTABIATH IPa)UKU MPOBEIEHUS MPOU3BOACTBEHHOI'O HKOJIOTMYECKOT0 KOHTPOJIS.

B pe3ysbTare n3yueHus JMCUMIIJIMHBI 00YYAIOMINIACS J0JIKEH

3HaTh:

— OCHOBHBIE HOPMAaTUBHBIE [TPABOBbIE aKThl B 00JIACTH OXPaHbl OKPYXKAIOIIEeH Cpeibl;

— METO/bI OUCKA, KPUTHUECKOTO aHaIM3a M CHHTE3a MH(POPMAIMK O OCHOBHBIX TMIIOTE-
3aX MPOMCXOXKJIEHUS M BOJIIOLMU 3€MJIU U KU3HU, PU3NKO-XUMHUYECKHUE U OMOXUMHUYECKHE 3a-
KOHOMEPHOCTU (POPMHUPOBAHUS XUMHUYECKOTO COCTaBa OUochepsl;

— UCTOYHMKHU XUMHUYECKOT0 3arpsi3HeHus: ouocgepsl;

— o0Imue 3aKOHOMEPHOCTH paclipeleIeHUs] XUMUYECKUX BeIlecTB B Ouocdepe, B TOM
YHCIIe U MPOLIECChl TpaHCHOPMALIUK U MUTPALMK 3aTPSA3HSIONIMX BEIIECTB B 9KOJOTHYECKUX CH-
cTeMax I PEIIEHUs IOCTAaBICHHBIX 3a/1a4;

YMmern:

— BBIJICJIATH OCHOBHBIE (DAKTOPBI, BIUSIOIINE HAa SKOJIOTHYECKYIO O€30M1acHOCTh, TPOTHO-
3UpOBaTh BIUSHHUE 3arps3HAIOMIMX XMMHYECKHUX BEIECTB, B TOM YHCJIE U 0COOO OMacHbIX, Ha
COCTOSIHUE OCHOBHBIX KOMITOHEHTOB OHOC(EpHI;

— OCYILECTBJISTH MOUCK, KPUTUYECKUN aHAU3 U CUHTE3 MH(OpPMAlUU, NPUMEHSATh CHU-
CTEMHBIN IOJIXOJ ISl PELIEHMSI IOCTaBJICHHBIX 33/]a4;

— MepBOHAyYaJIbHbIE HABBIKM aHAIN3a TEXHOJIOTMYECKUX IPOLIECCOB U PEKUMBI PabOTHI
JNENCTBYIOIMX MPOU3BOACTB, PACCUNTHIBATH SKOJIOTUUYECKUE PUCKHU JUIsl OPTaHU3ALMN C TO3ULUU
PEKOHCTPYKIIMH (COBEPIIEHCTBOBAHUS) IEHCTBYIOMINX MMPOU3BOJICTB, a TAKXKE CO3[aBa€MbIX HO-
BBIX, 9KOJIOTHYECKH O€30IaCHbBIX, TEXHOJIOTHNA 1 000py10BaHMS;

Baapers:

— METO/IaMH MOMCKA, KPUTHYECKOT'0 aHAJIN3a U CHHTe3a MH(OpMaIuH, IPUMEHEHUEM CH-
CTEMHOTI'0 MTO/IX0/1a JJIsl PeLIEHUs TOCTaBJICHHBIX 3a/1a4;



— CIIOCOOHOCTHIO TMPOBOAWTH COOpP W JTOKYMEHTHPOBATh WH(POPMAIUIO O COCTOSTHUH
OKPYXKAroIIeH Cpebl, UCIOJb3YEMBbIX METOJIaX W CPEJICTBAX H3MEPEHUS; OCYIICCTBIATH KOH-
TPOJb 32 COOMIOACHUEM TEXHOJIOTUYECKUX MPOIECCOB M PEKUMOB PabOTHI MPHUPOIOOXPAHHBIX
00BEKTOB.

3. MecTo TUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl

Jlannast yueOHasi IUCUUIUIMHA OTHOCUTCS K JTUCUUIUIMHAM IO BHIOOPY BapUaTHUBHON ua-
CTH, 4TO O3Ha4aeT (popMHupoBaHUE B Mpoiecce o0ydeHHus y OakamaBpa OCHOBHBIX Ipodeccro-
HAJIbHBIX 3HAHUN U KOMIETCHLIUN B paMKaX BHIOPAHHOTO MPOQUIISL.

OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIIETYIOIIErO
nzydenus gucruiuinH OITOIT n Hanrcanust BBITYCKHOM KBaTU(UKAITMOHHOM PaOOTHI.

Ilepeuens obecneyusaowux, Conymcmsylowux u 0becneyusaemvlx OUCYunIuH

Ob6ecnieunBaronme ConyTCcTBYIOIIHE ObecnieunBaeMbIe
OcHOBbI HHGOPMAIIMOHHOHN | YTpaBlieHHE Ka4eCTBOM [IpomblnIeHHAs KOIOTHUS
KYJIbTYPBI OKPYJKaroIEH CpeIbl

Mertpoorus, cTaHJapTH-
3auMsl U cepTuduKarms

[Tpon3BOACTBEHHBIN YKOJIOTHYE-
CKHMI KOHTPOJIb
[ToaroroBka k mpoiienype 3aiiuThl
¥ 3alIUTa BBEITYCKHON KBaTU(pUKa-
IIUOHHOM paboThHI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE MIPEICTABICHUE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUM ¢ ®I'OC BO, uro obecneunBaeT TpeOyemblit
TEOPETUYECKUH YpOBEHb M NPAKTUYECKYIO HAIIPABICHHOCTh B cCHCTEeMe 0OyueHUs U Oyayiuei
JESITEIbBHOCTH BBIITYCKHHKA.

4. O0beM IMCHHUIIMHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJINYeCcTBa aKaJeMHUYeCKHX
YacoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasaresieM (1o BUaam

yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEIBLHYIO PA00Ty 00y4aI0IIMXCS

O061mast TpyI0eMKOCTh TUCIUATIIMHBI

Bcero akaieMuueckux 4acoB
Bu yae6HO# paboTh OYHAas 3a04YHas | OYHO-3a0YHAs

dbopma dbopma ¢dhopma
KonrakTHasi pa6oTa ¢ npenojaBarejiemM*: 82,25 18,25 52,25
nexiyn (JT) 34 4 22
npaktuyeckue 3ansatus (113) 16 6 10
nabopatopHbie paboTsl (JIP) 32 8 20
WHBIC BHU/IbI KOHTAKTHOW paOOThI 0,25 0,25 0,25
CamocrosiTeJIbHAs padoTa 00y4arommuxcs: 61,75 125,75 91,75
U3yUYCHHE TEOPETHUUECKOTO Kypca 20 48 40
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 38 74 48
KypcoBasi paboTta (KypcoBOH TIPOEKT) - - -
MOJI'OTOBKA K TIPOMEXYTOYHOM aTTeCTaIlK 3,75 3,75 3,75
Buja npoMe:KyTOYHOM aTTeCTAIMN: 3ayer 3ayer 3ayer
O0mas Tpy10eMKOCTh 4/144

*KonTakTHas paboTa 00y4aromuxcs ¢ MpernojgaBaTesieM, B TOM YUCIIE ¢ MPUMEHEHHUEM ITHCTaHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOIHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THIA, U (MJIH) 3aHATHS CEMHHAPCKOTO
THMA, 1a00paTOpHBIC 3aHATHUS, U (WJIM) TPYNIOBbIE KOHCYJIbTAIlMH, W (WJIM) UHAWBUIYAIbHYIO PadoTy
00y4aroIIerocs ¢ mpenojaBaTesieM, a TAKKe aTTeCTAI[MOHHBIC UCIIBITAHUS IIPOMEKYTOYHOH aTTECTAIINH.
KonTakTHast paboTa MOXKET BKJIFOUATh MHBIC BUbI YUYCOHOH NEATEIBLHOCTH, MPEIyCMAaTPUBAIOIINE TPYII-
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MIOBYIO U MHIMBUAYaJIbHYIO paboTy 00ydaromuxcs ¢ npenojasaresieM. Yachkl KOHTaKTHOH paboThl ompe-
neisitorest [lonoxennem 06 opraHu3aluy ¥ NPOBEAECHUHM KOHTAKTHON paboThI IPH peau3aluu o0pa3oBa-
TEJNIBHBIX MPOrpaMM BHICHIETO 00pa3oBaHMs, YTBepKIeHHbBIM YueHbIM coBeToM YIJITY ot 25 derpans

2020 roxa.

5. ConeprkaHue TMCHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKHX YaCOB

5.1. TpynoemkocTh pa3aejioB AUCHUNIMHBI

o4Has ¢opMa 00y4eHHUsI

Ne | HammenoBanue pasnaeina gy CamocTosTelbHas
- P JI 113 JIP KOHTaKTHOM
1/ JTUCIAILINHEL pabora
paboThI
1 Jlizzz[en 1. Hayku o 3em- 18 16 ) 34 o4
2 | Pazgen u2 XuMHsT OKpY- 16 i 30 48 34
JKaroIIeH CpeIbl
Hroro no paznenam: 34 16 32 82 58
IIpomexxyTouHast arrecTanus 0,25 3,75
Bcero 144
3a04Has popmMa 00yueHust
Ne HaumenoBanue pasuena Eeany CaMocTrosTenbHas
- [ JI 113 JIP | KOHTaKTHOM
/T JICITUTUTAHBI pabora
paboThl
1 | Pasnmen 1. Hayku o 3emuite 2,0 6 - 8 50
2 | Pazgen 02. XuMHS  OKpY- 2.0 ) 8 10 72
YKAFOIICH CpeJIbl
HToro no pazgenam: 4 6 8 18 122
[IpomexxyTouHast arTecTanus 0,25 3,75
Bcero 144
04HO-3204Hasi popma oOyueHust
Ne | HammeHnoBanwue pazaena i CamocrosiTenpHas
- JI 113 JIP KOHTaKTHOM
/11 JTUCIIAILINHEI pabota
paboThI
1 i:zzlen 1. Hayku o 3ewm- 12 10 ) 29 40
2 | Pazgen v2 XuMHs OKpY- 10 i 20 30 48
YKaroIIe cpeibl
Hroro no paznenam: 22 10 20 52 88
IIpomexxyTouHast arrectaius 0,25 3,75
Bcero 144

5.2. Conep:xkanne 3aHATHI JIEKIHOHHOTO THIIA

Pa3nen 1. Hayku o 3emue

Tema 1.1. Beeoenue 6 kypc «Hayku o 3emney. I'eonozus u cuopozeonozus
Beenenue B kypc «l'eonorusi». [Ipenmer, nenu u 3agaun kypca. CBs3b IT'€0JIOTHH C APYTHU-
MU Haykamu. Mcropust pa3sutus Hayku. CtpoeHue 3emin. BHyTpeHHue reocgepsl, UX cTpoe-
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Hue. Gopma u pusmueckue nons 3emn. CTpoeHre 3eMiIH: BHEITHUE U BHYTPEHHHE Teochephl.
Metobl u3ydyeHusi BHYTpeHHEro cTpoeHus 3eMin. CTpoeHrnEe U XMMUYECKUH COCTaB 36MHOM KO-
pbl. OcHOBBI yueHusi o muHepanax. [lonsarue o mmuepanax. Knaccudpukanuss MUHEpaIoB 1O
ycI0BUAM 00pa30BaHUS M KpUCTAJUIOXUMUYECKOMY NpuHiuny. Kpucraminyeckoe u amopgHoe
CTpOEHHUE BellecTBa MUHEpanoB. PU3NUECKUEe CBOMCTBA MUHEPAIOB: (OpMa, OKpackKa, Mpo3pad-
HOCTb, OJIECK, CIIAWHOCTD, INIOTHOCTb, TBEPJIOCTh, U3JIOM U JIp. DHJOTCHHBIH, SK30I€HHBIH U Me-
TaMOP(OTreHHBINH TeHe3uc MuHepanoB. OCHOBHI y4eHUsS O TOPHBIX mopoaax. [IoHsTHE 0 TOPHBIX
nopojax. Knaccudukanusi ropHslx MOpoJa MO MPOUCXOXKICHHUIO: MarMaTH4eckue, OCaJoyvHbIe,
MeTtamopuieckue (MUHEPAIbHBIN, XMMUYECKHI COCTaB, OTIMYUTEIbHbIE OCOOEHHOCTH H T.1I.).
I'maporeonorus. Ilonarue o noazeMusix Bogax. [Ipoueccsl popMupoBanus, cocTaB U CBOMCTBA
MOJI3EMHBIX BOJ. DHJIOT€HHBIE M 3K30I€HHBIE T'€0JIOTMUECKUE MPOLIECChl. DK30T€HHbIE MPOLIEC-
CBbl: BBIBETPHMBAHME; I€OJIOTHYECKAsT ACATEIbHOCTh BETpa, IMOBEPXHOCTHBIX TEKYYHMX BOJ, IOA-
3€MHBIX BOJI, JIETHHUKOB, MOPE U OKEaHOB. DHJIOT€HHBIE IPOIECCHI: MarMaTu3M, METaMopH3M,
3emnerpsicenue. OcHoBHbIE (popMbl U Tunbl penbeda. OCHOBHBbIE 371€MEHTHl GopM penbeda.
Knaccugukamus hopm penbeda Mo OTHOMICHUIO K MPHIIETAIONIMM IPOCTPAHCTBAM, IO TPOHC-
xoxaeHuto. Tunsl penbeda: paBHUHHBIN, XOJIMHUCTBIA U TOPHBIH.

Tema 1.2. Ilousosedenue

Beenenue B kypc «IlouBoBenenue». [Ipenmer, nenu u 3agaun kypcea. CBsi3b I0YBOBEICHUS
¢ apyrumu Haykamu. [lonsarue o nouse. Mcropus pazsurus Hayku B Poccun. [loxydaes B.B. ero
3Ha4YeHUe B MOYBOBeACHUHU. Posb mouBsl B 6nocdepHbix npoueccax. OCHOBHbIE (aKTOPHI MOY-
BooOpa3zoBanmsi. O0IIas cxema MOYBOOOpa3oBaTENBLHOTO Mporecca. PakTopsl MOYBOOOpa3OBa-
HUS: 1104BOOOpasyrolas (MaTepuHCKas) Mopoia, KIuMaT, peiabed MECTHOCTH, )KUBbIE OpraHU3-
MBI (Omonoruueckuii GpaxkTop), BO3pacT MOYB, JESATEIHHOCTh yelloBeKa. TBepaas (aza mouBEIL.
['panynomeTprueckuil coctaB MOYBbI: KJacCHU(UKALMA MEXaHMYECKUX 3JIEMEHTOB IOYB, Kiac-
cuduKalys MOYB 10 IPaHyJIOMETPUUECKOMY COCTaBy. MUHEpaIOrn4eckuii coctaB noyB. XuMHU-
YECKUI COCTaB MUHEPAIBbHON YacTu NouB. OpraHnyeckoe BELECTBO MOYBHL. VcTouHMKM Opra-
HUYecKoro BemiecTBa noyB. CocTaB OPraHUUYECKOro BellecTBa MouBkbl. [Ipolecchl npeBpalieHus
OpPraHMYeCKHUX OCTaTKOB M 0OpazoBaHMEe rymyca. BiusHue ycrnoBuii mouBooOpazoBaHMs Ha Xa-
paKTep U CKOpOCTh TyMmycooOpazoBanus. XKukas daza mousbl. CocTostHEE U (POPMBI TTOUBEHHOM
Biard. BoaHblil GanaHC M TUNBI BOJHOTO pexuma nmous. IlouBeHHBIH pacTBOp, €ro cocraB u
cBoiictBa. ['a3oBas ¢aza moussl. CocTaB M CBOWCTBA ra3oBoi (pa3wl MOUBHI. 1'a3000MeH Mexay
noyBoi M atMocgepoil. OKUCINTENIBHO-BOCCTAHOBUTENBbHBIE MPOLIECCH B MouBax. Mopdoioru-
yeckue cBoiicTBa nouyB. OKpacka, CTPYKTypa, CII0)KEHHE, MEXaHUYECKUN COCTaB MOYB, BKIIOYE-
HUs1, HOBOOOpa3oBaHus U T.J1. duznyeckue, MEXaHMUECKHE U BOJHbIE CBOMCTBA MouyB. Pusnye-
CKHME CBOMCTBA IOYB: IUIOTHOCTb, ITOPUCTOCTB, BIIAXHOCTb. MeEXaHHMYECKHME CBOWCTBA IIOYB:
HaOyxaHHe, ycajka, JHUIKOCTb, CBA3HOCTb, TBEPJOCThb, YIEIbHOE COMpPOTHBIEHHE. BonHble
CBOICTBa IMOYB: BJIArOEMKOCTh, BOJIOIPOHUIIAEMOCTh, BOJONOABEMHAs CLIOCOOHOCTH. TernaoBoi
PEKUM U TEIJIOBbIE CBOICTBA MOYB. TeroBoil pexuM U Oananc. BnusHue npupoaHsx (akro-
POB Ha TEIUIOBOM pexkuM. TernsoBble CBOWCTBA MOYB: TEIIONOIIOTUTENbHAS CIIOCOOHOCTD, TEIl-
JIOEMKOCTb, TEIJIONPOBOIHOCTh. [IouBEHHBIE KOJUIOUABI U MOTJIOTHTENbHAs CIIOCOOHOCTH MOYB.
CrtpoeHue, CBOICTBAa M COCTaB MOYBEHHBIX KOJUIOHAOB. [lormorurenbHas crmocoOHOCTH MOYB.
Hounblii mouBeHHBIH 00MeH. KucioTHOCTB, mienoyHocTh, OydepHocTs mouB. dopMupoBaHue
nouBeHHOTo npoduns. [louBenHslit npoduins aBToMOpPHBIX NouB. [louBeHHbIN Mpoduas TUA-
poMop¢HbIX nouB. [Tnogopoane nous. EcTecTBeHHOE M MCKYCCTBEHHOE IIOI0poIue MouB. Me-
PBI PEryJIMpPOBaHUS MI0N0poAMs MouB. Dpo3us nous. [lonstue 06 spo3uu. Bognas, BerpoBas
spo3us. [Ipuponusie ¢akTopsl pa3BUTHs 3po3uu. ColualbHO-I3KOHOMUYECKUE (aKTOPbl pPa3BH-
THUS DPO3HUH.

Tema 1.3. I'uoponozus u cuopomempust

Brenenne B xypc «['maposorusi». [Ipenmer, nenu u 3amaun kypca. CBsi3b THIPOJIOTUU C
npyrumu Haykamu. Ilonsitue o runppocdepe. Peunass ruzpposnorus. I'maporpadudeckas ceTb.
Peunslie cuctemsl. [ 1aBHbIE peku U UX NPUTOKU. Peunas nonuna: popma, nonepedHsiit mpopuiib
U T.J. YKJIIOH peK U MX NpoaoibHbINH npoduis. ['ycToTa peunoii cetu. bacceitn pexu. IToBepx-
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HOCTHBIN U TOJI3eMHBIN BogocOophl. Bogopasnensl. MopdomMerprueckrue XapakKTepUCTHKU ped-
HOTO OacceiiHa: JJIMHA PEKH, CPeIHss MupuHaA OaccediHa u T.a1. BomHbIi OanaHc peuHbIX Oac-
ceitHoB. Kimaccudukanust 1 BUIbI MUTAaHUS PEK. YPOBEHHBIH pexkuM pek. [loBTopsiemocTs (4a-
CTOTA) U MPOJIOJDKUTEIBHOCTH (00ECIeUeHHOCTh) CTOSTHUSL YpoBHEH. Pacxo u pexum pacxo1oB
BOoJbl B peke. Daspl pexxuma pek. Peunolt crok. EquHuIel n3MepeHns cToKa: CyMMAapHBIN CTOK,
MOJAYJb CTOKA, CJIOM CTOKA U T.1. PaKTOpbl, BIUAIOIINE HA PEUHON CTOK. BrlunciaeHnue cpenHero
MHOT'OJIETHEr0 CTOKa (HOpMBI cTOKa). IlocTpoeHne sMmupuueckoil KpUBO 00ECIIEUEHHOCTH.
XapakTepHble pacxobl BOJbl. TepMUUECKUN U JIEAOBBIN pexuM peK. Peunbsie HaHOChl. Biusnue
PEUYHBIX HAaHOCOB Ha PadOTy TMIPOTEXHUYECKUX COOPYKEHUH, TypOUH M HacocoB. ['maposorus
o3ep. [Ipoucxoxaenue, TuIbl 1 MOPGOJIOTHS 03€PHBIX KOTJIOBUH. Y POBEHHBIN pexxum ozep. u-
HaMUYECKHE SBJIICHMS B 03epax. TeIuioBOM M JIENOBBIM pexuM o3ep. ['maposiorus BOLOXpaHHu-
auil. OCHOBHBIE OCOOCHHOCTH THIPOJOTMYECKOr0 PEeKUMa BOAOXPAHUIMIL. Pexxum ypoBHEH.
OcCHOBHBIE JIEMEHTHI BOJIOX03HCTBEHHBIX pacueToB. OTIIO)KEHNE HAHOCOB B BOJIOXpaHWINLIAX.
JlenoBbiii pexuM. OCHOBBI THIPOMETPUU. THUIBI BOJIOMEPHBIX MOCTOB. YCTPOMCTBO BOJIOMEp-
HBIX 1TOCTOB. [lepBuuHas 00paboTKa BOJOMEPHBIX HaOMOAeHMA. [IpOr3BOICTBO MPOMEPHBIX pa-
60ot1. O6paboTka MaTepuanoB MpomepoB. M3mepeHne 1 BBIYHUCICHUE CKOPOCTEH TEUSHUsI U pacxo-
JIOB BOJIbI B pekax. Mi3aMepeHue v BbIYMCIEHUE PAcX00B HAHOCOB.

Tema 1.4. Memeoponozus u kiumamonocus

Beenenue B kypc «Mereoposoruss u kiamMaronorus». IIpenmer, nenu u 3amadm Kypea.
CBs13b METEOPOJIOTUH ¢ APYruMu Haykamu. Mctopus pazsutus mereoposnoruu. [lonstue 06 at-
mocdepe. CocrtaB u crpoenue armocdepbl. CoctaB cyxoro Bo3ayxa. [IpHHIHMITEI BEPTHUKATBHOTO
nenenus arMocdepsl Ha ciou. OcHoBHble cinou atMocdepsl. Pagnanus B atmochepe. Crek-
TpaJIbHBIM COCTaB CONIHEUHOW paauauuu. Buasl paguanuu. Paguanuonsslil 6ananc 3eMHOH mo-
BEpXHOCTH. MeTo/bl U3MEPEHUsl COJIHEUHON paguanuu. TemneparypHbI peXuM AeSTeIbHOIO
cinosi. [lonstue o nesrenbHOM ciioe. TemmnepaTypHbI peKUM MOYBBI U BOJIbI (CpaBHUTEIbHAs
XapakTepucTka). 3mepenue temmepaTypsl AesTENBHOTO clios (MMOYBBI U BOABI). Temmeparyp-
HBIH pexuM atMocgepbl. [IoHsATHE 0 TETUIOBOM peXMME U IyTH TEIIo00MeHa MexXay atMocde-
poii 1 3eMHOI moBepxHOCThIO. BepTukanbHas crpatudukanus temnepaTypsl Bo3ayxa. CyTou-
HBIM ¥ TOJOBOM XOJ Temueparypsl Bo3ayxa. M3mepenune temneparypsl Bo3ayxa. Boma B atmo-
cdepe. BnaxHocTs U ee xapakTepucTuku. VcnapeHue n KoHjaeHcauus BoasHoro napa. Cyrod-
HBIM ¥ TO/I0BOI XOJ1 XapaKTEpUCTUK BIAXKHOCTH BO31yXa. MeTo/ibl U3MepEeHus BIa)KHOCTH BO3-
nyxa. Tymansl. O6naka. Atmochepnslie ocanku. HaOnronenus 3a o6makaMu, METO/Ibl U3MEPEHUS
atMocdepHBIX ocaakoB. ATMochepHoe naBieHue u Betep. bapudeckoe none. ['paauent armocdep-
Horo nasneHusi. CyTOuHBII M ToJj0BOM X0l aTMOc(epHOro naBieHus. MeToasl U3MepeHHs aTMo-
cdepHoro naeneHusi. Berep u ero xapakrepuctuku. HabmogeHust 3a BeTpoM Ha METEOpoJIoruye-
cKkMX cTaHiuAxX. CuHonTHueckass Mereoposorus. CHHonTH4Yeckre 00beKThl. MeTeoposornueckas
ciyx0a. [Ipornossl noroael. Knumar u ero poss B sxu3HH denoBeka. [lonstue o knumare. Knu-
MaTH4ecKasi CuCTeMa U KiimMaTooOpasytomue daktopsl. KinnmaTs! 3emin.

Pa3nen 2. Xumus okpy:kaiouieii cpeabl
Tema 1.1. BeeoeHnue 6 xumuio okpyscaroujeti cpeowl (IK0OI02ULeCKask XUMUsl)

Ponb xumuwm, kak Hayku, B (POPMUPOBAHHH XHMHUYECKOTO COCTaBa OMochephl B IEJIOM H
€¢ OTJICIIbHBIX KOMIIOHCHTOB U B H3MEHECHUHM XHUMHUYECKOTO COCTaBa IO BO3JCHCTBUEM TPUPOI-
HBIX U aHTPOMOTEHHBIX (PakTOpoB. CBsI3b XUMHUU OKPYXKAIOIIEH CpeAbl C APYTUMU XUMHUECKH-
MH, OMOXUMHUYICCKUMH U KOJOTHYCCKUMH JAUCHHUIITHHAMH. OCHOBHBIC HANPABJICHHUS HAyYHBIX
UCCJICIOBAaHMM, MPUCYITUE ITOW HaydHOU aucuuruinHe. OCHOBHBIC TOHSTHS U OMpEIeNICHUS.
OCHOBHBIC UCTOYHHKH, YIaCTBYIONIHME B ()OPMUPOBAHMHM W W3MEHEHHU XHMHYECKOTO COCTaBa
ounocepsl. 3arpsi3HEHNE OKPYKAIOIIEH Cpe/bl, OCHOBHBIE BUJBI 3arPS3HEHUS U 3arpsi3HSIONINE
XUMHUYECKHE BEIIECTBA: KCCHOOMOTHKH, PaJIMOAKTUBHEIC BEIIESCTRA.

Tema 1.2. Yempoticmeo 6uocghepul, npoucxodicoenue u HympeHnee cmpoeHue 2yOuHHbIX
obonouex 3emnu



['maBHBIE PMeMeHTHI OMOCheEphl: KUBOE BEIIECTBO, MOYBHI, ruapocdepa, Tpomocdepa.
Posib riaaBHBIX 371€MEHTOB B (YHKIIMOHUPOBAHUU OMOC(Ephl U OCYIIECTBICHUH T'€0JI0IrHUYECKOT0
¥ OMOJIOTHYECKOTO KPYroBOpOTa BemecTBa U dHeprud. OCHOBHBIC MPEJICTABICHHS O CTPOCHUU
3emun. ['MNoTE3BI O MPOUCXOXKICHUH TUIAaHEThI 3eMiil. Mozeslb BHYTPEHHETO CTPOEHUsT 3€MJIH,
pa3pabotannas ceiicmonoramu I'. [xepdpucom u b. I'yrren6eprom u yrouHeHHas: aBCTPAIHiA-
ckuM ceiicmoiiorom K. bymienom. CoBpeMeHHas MOJIeNb CTPOSHUS 3€MIIH.
Tema 1.3. Boznuknosenue u 3601104UsL HCU3HU HA 3emie
['mnoTte3a 0 BO3HUKHOBEHHWH XKU3HHM Ha 3emie, paspadboranHas A.M. OnapuabsiM U J[X.
XonaeitHoM. OCHOBHBIE 3Tarnbl XUMHUYECKOM U OMOJIOTMYECKOM IBOJIIOLMHU KU3HH Ha 3emiie B
CBETE 3TOW TUIOTE3bl. XUMHUYECKHE OCOOCHHOCTH YKMBBIX OPraHM3MOB. DJIEMEHTHBIH COCTaB
KJIETKM JKMBOro opraHu3ma. OCHOBHBIE OPraHMYECKHE W MUHEpAIbHbIE KOMIIOHEHTHI KWBOMH
KJIETKU. POJTb BOJIBI, YTII€BOIOB, OCITKOB ¥ JKUPOB B OCHOBE KH3HEACATCILHOCTH OpraHNu3Ma.
Tema 1.4. Xumus ammocghepul
Crtpoenue u coctaB aTMochepsl U ee PU3MKO-XUMHUYECKUE cBoiicTBa. McTounuku dop-
MHUPOBaHUSA XUMHYECKOTO cocTaBa atMocdepbl. OCHOBHBIC TUIBI XUMUYECKUX MPEBPALICHUI B
ra3oBoii armMmocepe. X¥UMHUECKHE MPOIECCHI B BEPXHHUX CIIOSIX atMocdepbl U B Tporocdepe.
DOTOXUMUYECKUE PEAKIIUU B BEPXHUX CIOSAX aTMocheprl. XUMHUUYECKUE MPOIIECCHl B Tporocge-
pe C yJacTHeM CBOOOJHBIX paaukaioB. ATMmocdeprbie MuKiIbl coequuaenuit C, S, N. Xwummuue-
CKHE PeaKIK B aTMOC(epe C y4aCTHEM BOBIL.
Tema 1.5. Ilpobaemvl 10KANLHOO U 2100ANLHO20 3A2PAZHEHUS AMMOCHEPbl
JlokanbHoe 3arpsizHeHue atMmocdepbl. HeratuBHble MocneACTBUS IIOOATBHOTO 3arpsizHe-
HUs atMocdepbl. KUCIIOTHBIE TOKIU, XMMI3M HX 00pa3oBaHus B atMocdepe. [lapHUKOBEIi 3¢-
dekT u KkuMar miaaHeTsl. Mcromenne 030HOBOro 3KpaHa 3emiid. XpoHUKa 030HOBOTO KpHU3HUca U
030HOBBIE JIbIpBl. TOKCHUECKUH U (POTOXUMHUECKUNA CMOT.
Tema 1.6. Xumus euopocghepni
OcHoBHBIE cBeneHus 0 ruapocdepe. Pacipenenenue BOAHBIX Mace B ruzipochepe 3emin.
XUMHUYECKUI COCTaB MPUPOTHBIX BOJ U IMpolecchl ero ¢popmupoBanus. OCHOBHbIE 3Tambl (Hop-
MHUPOBAHUSI XUMHUYECKOTO COCTaBa MPHUPOIHBIX BOJ. XapaKTEPUCTHKA XUMHUYECKOTO COCTaBa
MPUPOJIHBIX BOJ: TJIaBHBIE HMOHBI, PACTBOPEHHBIE Ta3bl, OPraHUYECKUE BEIIECTBA, OMOTCHHBIE
BEIIIECTBA, MUKPOAJIEMEHTHI. [Ipo6iieMbl 3arps3HeHNs TOBEPXHOCTHBIX BOJ 3eMJIH. XUMHUSI MOP-
CKOM BOJIbI. XMMHUS TJIaBHBIX HOHOB B MOPCKOM Bojie. XMMHUYECKUN KPYTOBOPOT IJIaBHBIX HOHOB.
CrietoBbIe XUMHUUYECKHE DJIEMEHTHI B MOPCKOM BOJIE.
Tema 1.7. Ilokazamenu kavecmea KOHMUHEHMANbHBIX NOBEPXHOCHBIX 600
Knaccudukanust mpumeceit Boabl 1Mo ux (ha3oBO-IUCIIEPCHOMY COCTOSHUIO. DU3NUecKue,
XUMHUYECKHE M OMOJIOTHYECKHE MOKA3aTeln KauyecTBa BOABI. YTIIEKHCIOTHOE PaBHOBECHE U CTa-
OMJIBHOCTH BOJBI. MUTpaIus 3arpsi3HSIONMX BEIIECTB B BOAHOM OuoreorieHoze. ®opmbl Murpa-
MU TSOKETBIX METAJJIOB, HEOPTraHMYECKUX COCIMHEHMM a30Ta U (ochopa U OpraHuYECKUX Be-
IIECTB.
Tema 1.8. Xumust aiumocghepoi
CocraB mouyBbl. XMMHYECKHI COCTaB IMOYBEHHOI'O BO3/1yXa, ITOYBEHHOIO PAacTBOpa H
TBepAoi (a3pl mouB. DUBHKO-XMMHYECKHE M OHOJOTHYECKHE TPOIeCChl B IMOYBE. YdYacTue
MHUKPOOPTaHU3MOB B TpaHC(HOPMAITUU XUMHUUECKHX JJIEMEHTOB MOYBHI. [Ipo0OaemMbl 3arps3HeHus
MOYBEHHBIX CHCTEM, Mpolecc 3po3uu mouB. OCHOBHBIE TeochepHble QYHKIHUU MOYB. XUMUYeE-
CKMi1 cocTaB 3eMHOI Kopbl. [TonsiTue "kinapka”. I'maBHbIe U paccesHHbIE 3JIEMEHTbl. MUHEpabI.
Crpykrypa cunukaroB. Kimaccudukamust cunmmukartoB. [Iporeccsl pu3nueckoro u XuMHUYECKOTO
BBIBETPUBAHUS NOPOJ U MHUHEPaoB. OCHOBHBIE MPOIECChl XMMUYECKOTO BbIBETpUBaHMS. buo-
TE€HHbIE MUHEPAJIbl. XUMHYECKUI COCTAB BEPXHEW MAaHTHH 3EMJIN.
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5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM MJIAHOM T10 TUCIHILIMHE IPEIYCMOTPEHBI IPAKTHYECKUE U JTa0opaToOpHBIE 3a-

HSTUSL.
No HanmeHoBanue paszena dopma npoBeIeHNs Tpynoémxocts, vac
Y 3a04- OYHO-
YHas
JTUCIUIUTAHBI (MOJTYJIS) 3aHSTHS ouHa s Sa0MHas
Dxkckypeus B ['eonoruue-
Paznen 1. Hayku o 3emie (tema . .
! 1 1I[Feonor1/1;1y1f1< ruj oreono(mﬂ) ciuit myseit XIBOY BO 2 ) 2
o P «YITVY»
3amuTa Ha rpymnme npe-
Paznen 1. Hayku o 3emue (Tema HI Pyl P
2 3CHTAI[UU 110 MHHEPAJIO- 2 - 1
1.1. Teosnorust ¥ TUAPOTEOIOTHSI)
THH
[IpakTuueckas pabora no
Paznen 1. Hayku o 3emie (Tema p p
3 teme: OIeHKa 1mI00po- 2 1 1
1.2. ITousoseoenue)
JUsl IOYB
[IpakTrueckue paboTHI 1O
Paznen 1. Hayku o 3emuie (Tema P P
Temam: M3yuenue meto-
4 | 1.3. Tuoponocus u euopomem- 2 1 2
JIOB BOJTHO-0aJIaHCOBBIX
pus)
pacueToB
Paznen 1. Hayku o 3emie (tema | [lpaktuueckas pabota mo
5 | 1.3. Tuoponocus u eudpomem- | Teme: O0paboTKa MaTepu- 2 1 1
pus) aJIOB MPOMEPOB
[IpakTuueckas pabora no
teMe: Pacuer temniepary-
Paznen 1. Hayku o 3emie (Tema L U BIAKHOCTH BO 32[ ya
6 | 1.3. Memeoponocus u xkiumamo- p yxa, 2 1 1
aTMOC(EepHOTO J1aBJICHUS,
J102uUst)
CKOPOCTH U HallpaBJICHUS
BETpa
Paznen 1. Hayku o 3emie (Tema
[IpakTuueckas pabota mo
7 | 1.3. Memeoponocusi u kiumamo- 2 1 1
teme: [Iporuno3 noroier
JI02USL)
Paznen 1. Hayku o 3emie (tema | Ilpaktuueckas pabora o
8 | 1.3. Memeoponoeus u xnumamo- | Teme: I[loctpoerne po3sl 2 1 1
J102Us1) BETPOB
Pazmen 2. Xumus okpyxaromiei
A by o JIaGopatopHast pabora 1o
cpensl (tTema 1.7. Tlokazatenu
teme «OnpeneneHue B BO-
9 | kadecTBa KOHTHHEHTAIBHBIX IIO- N . 4 4 4
e TpuMecedl pa3nuyHOU
BEPXHOCTHBIX BOJ)
CTETIEHU TUCTICPCHOCTH
JIaGoparopHast pabora 1o
Pasmen 2. Xumus okpyxaromiei | teMe «OrmpeneneHne cra-
cpensl (tTema 1.7. Tloka3atenu | OminbHOCTH BOJbL. Mccre-
10 | kauecTBa KOHTHHEHTAJIBHBIX IO- | TOBAHHE  arpeCCUBHOCTH 8 - 6
BEPXHOCTHBIX BOJ) BOABl 1O OTHOUICHHIO K
KOHCTPYKIIMOHHBIM MaTe-
puaiam»
Paznen 2. Xummus oxpyxatomieii | JlJabopatoprass padora 1o
11 | cpemel (tema 1.7. Tlokazatenu | Teme «OmnpeneneHue cTe- 3 6

KadyeCTBa KOHTHHCHTAJIbHBIX IIO-
BCPXHOCTHBIX BOI[)

IIE€HU 3arpA3HCHHOCTHU BO-
AbI 10 COACPIKAHUIO B Hel

11




No HanmMeHoBaH#Me pasena dopma npoBeICHUS pr,HOiI;/LI‘(JC_)CTB, :2:;0_
JTUCHUTITUHBI (MOYJIs1) 3aHATHS OuHast s SaotHas
a30TCOJIepIKAIIUX BEIIECTB
(NH*, NO?, NO*) u mo-
Ka3aTenro  IepMaHTaHaT-
HOM OKHCIISIEMOCTH»
Paznen 2. Xumusi okpyxaromeit | JlaboparopHast pabora mo
1o | cpemst (rtema 1.7. Tlokasarenu | Teme «OmnpenencHue XH- 4 4 4
Ka4ecTBa KOHTHMHEHTAIBHBIX I0- | MUYECKUX  MOKa3aTesen
BEPXHOCTHBIX BOJ) KauecTBa BOJIbI»
Paznen 2. Xumus okpyxaromeii | Jlaboparopnas pabdora mo
cpenbl (tema 1.7. Ilokasarenu | Teme «OrmnpejeneHue B BO-
13 | K@uecTBa KOHTHHEHTATLHBIX IO- | 1€ TOKCHHYHBIX BEINECTB 4 i 4
BEPXHOCTHBIX BOJ) OpPraHMYECKON  MPUPOIBI
(nedrenponykroB, (HeHo-
71a)»
Paznmen 2. Xumus okpyxaromeit | Jlaboparopuas padora mo
cpensl (tema 1.7. Ilokazatenu | reme «OmpeneneHue B BO-
KaueCcTBa KOHTHHEHTAIBHBIX IO- | € TOKCHUYHBIX BEIICCTB
14 | BepXHOCTHBIX BOJ) HEOPTraHUYECKOU MPUPOIBI 4 - 6
(Pb, Cd, Ni, Cu) ¢ momo-
IIbIO0 PEareHTHBIX UHAMUKA-
TOPHBIX CPEJICTBY
Hroro: 48 14 30
5.4 JleTaau3anusi cCaMOCTOSITEJIbHOI PadoThI
No HaunmenoBanue paznena Bun camocrosaTenbHOU TpynoemkocTs, qiiHo_
JTUCITUTLIAHBI (MOTYJIS) paboThI ouHas | saouHas | oo
Paznen 1. Hayku o 3emne (te- | IloaroroBka gokiana u
1 | ma 1.1. T'eonmorus u ruaporeo- | Mpe3eHTAIMHU IO MUHEPA- 6 - 6
JIOTHSI) JIOTUU
[ToaroroBka K nmpakTuye-
9 Paznen 1. Hayku o 3emuie (Te- | CKOMY 3aHATHIO M TEKY- 4 8 5
ma 1.2. ITousosedenue) eMy KOHTPOJIIO
KoHTpoJIbHBII BODpOC
Pasznen 1. Hayku o 3emiie (Te- TozroToBKa K mpakTue-
3 | ma 1.3. Tuoponoeus u eudpo- CROMY SAHITHIO 1 TCRY- 2 8 6
IeMy KOHTPOITIO
Mempust) .
KoHTponbHBIH BOpoc
Pasnen 1. Hayku o 3emine (Te- Toxroroska k npakTuie-
4 | ma 1.3. Tuoponoeus u euopo- CKOMY SAFITHIO 1 TeRY- 2 10 5
IeMy KOHTPOITIO
Mempust) .
KoHTponbHBIH BOpoc
Pasnen 1. Hayku o 3emie (Te- Toxroroska k npakTuie-
5 | ma 1.4. Memeoponozus u Kiu- CKOMY SAFITHIO 1 TeRY- 4 8 6
Mamonozust) HICMY KOHTPOIIO
KoHTponbHBIH BOmpoc
6 Pasznen 1. Hayku o 3emue (te- | [loaroroBka k nmpaktuye- 4 8 6
Mma 1.4. Memeoponozus u knu- | CKOMY 3aHSTHIO M TEKY-

12




No HanmMeHoBaHwme pasziena Bu1 caMOCTOSITEBHOM TpynoemkocTs, Hac
- JTUCUHUTLITAHBI (MOTYJIs1) paboThI OuHas 3a04Has 32:;;;;1
Mamonoust) IeMy KOHTPOJIIO
KonTposbHbIii Bompoc
[ToaroroBka K rnpakTuye-
Paznen 1. Hayku o 3emute (Te- CKf)lM SaHSITI/IIOp U TeK
7 | ma 1.4. Memeoponocus u Kiu- Y y 2 8 6
IeMy KOHTPOJIIO
Mamonoz2ust) o
KonTponbHbIil Bompoc
Pazmen 2. Tema 1.2. VYcrpoii-
g | crBo 6uocdepsl, npoucxoxkaenue | Iloaroroska pedepara u 4 8 8
¥ BHYTpPEHHEE CTPOCHHE IyOMH- | JIOKJIaJa C Mpe3eHTaIue
HBIX 000J1049eK 3eMITN
9 Pasgen 2. Tema 1.4. Xumusa | Iloaroroska pedepara u 4 3 3
aTMocQephl. JIOKJIaJ1a C MPE3EHTalNen
Paznen 2. Tema 1.5. [Ipobie- ToroToBKa pedepara 1
10 | MBI JTOKaJIBHOTO W TJIOOATBHO- A pewep . 2 8 4
JIOKJIaja ¢ Mpe3eHTaIuei
0 3arpsi3HEHUs aTMochepsl
11 Paznen 2. Tema 1.6. Xumus | IloaroroBka pedepara u 2 8 4
rugpochepbl JIOKJIJIa C MPEe3EHTalnen
12 Paznen 2. Tema 1.8. Xumms | IloaroroBka pedepara u 4 8 8
JTUTOC(HEpHI. JIOKJIazia C Mpe3eHTaIuein
Pazpen 2. Temsr 1.4.; 1.6.; 1.8. | IloAroToBKa K TeKyleMy
13 | - Xumus OCHOBHBIX Teocdep KOHTPOJTIO 4 10 8
3emnu Tect— 3aganue
Paznen 2. Xumwus okpyxaro-
meit cpenpl (tema 1.7. Iloka- n
OJITOTOBKA K BBITIOJTHE-
14 | 3aTenu KadecTBa KOHTHUHEH- A 14 22 8
HUIO JIA0OPATOPHBIX PaboT
TaTbHBIX MOBEPXHOCTHBIX
BOJI)
[ToaroroBka Kk MPOMEKYTOY- N3ydenne neKIMOHHOTO
HOU aTTecTaluu (3a4eT, 9K3a- | MaTrepuaia, JuTepaTypHbIX
15 i ( P batyp 375 | 3,75 3,75
MEH) HUCTOYHUKOB B COOTBET-
CTBHM C TEMAaTHUKON
Hroro: 61,75 | 125,75 91,75
6. [lepeyeHb y4eOHO-METOAUYECKOT0 00ecneYeH sl N0 TUCIUIITTHHE
OcHOBHasi M JONOJIHUTEIbHAS JUTEpPATypa
Ne ABTOp, HAIMEHOBAaHNE Ton u3- IIpumeuanue
n/n JTaHus
OcHoBHasi yueOHasi iuTEpaTypa
1 | Jluntynos, U. H. ®u3uko-xumMudeckre mporeccsl B Onocde-
pe. Atmocdepa : yuebroe mocodbue / U. H. Jlunynos, U. T .
[TonmHOTEKCTOBBIN
[TepBoBa, A. ®. Huxudopor. — ExarepunOypr: YIJITY, OCTVIL IIDH BXO
2019. — 127 c. —ISBN 978-5-94984-701-5. — Texcr: omex- | 2019 | "OCTYM 1P
. JIe 110 JIOTUHY U
TpOHHBIN // JlaHb: 2JIEKTPOHHO-OMOIMOTEUHAs CHCTEMaA. — DO
URL: https://e.lanbook.com/book/142517. — Pexxum mocty- P
Ta: JyIsl aBTOPU3. MOJIB30BaTEIIEH.
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ABTOp, HauMCHOBaHHC

T'on us-
TaHus

ITpumeuanue

Tomnanosa, O.B. Xumusi okpyxaroriei cpebl: yaeOHoe 1mo-
cooue / O.B. Tomanona, JI.A. ITumueBa. — 3-¢ u3z., crep. —
Cankr-IlerepOypr: Jlann, 2017. — 160 c¢. — ISBN 978-5-
8114-1504-5. — TekcT: SIEKTPOHHBIN // DIEKTPOHHO-
oubnuoreunass cucrema «Jlamp»: [caiitr]. — URL:
https://e.lanbook.com/book/90852— Pexxum moctyma: s
ABTOPH3. TI0JIb30BATEIICH.

2017

ITomHOTEKCTOBEIN
JOCTYII TIPU BXO-
JI€ TI0 JIOTUHY 1
napoiro™®

JlonosHUTeIbHASA y4eOHas JUTEpaTypa

AunekceeHnko, B.A. MeTasuibl B OKpy>Xarollei cpeje: OleHKa
HKOJIOTO-TEOXUMHUYECKUX H3MepeHuii / B.A. AnekceeHko,
A.B. CyBopunos, E.B. BinacoBa. — Mocksa: Jloroc, 2011. —
215 c¢. — Pexum gocrtyma: 1o TOAMUCKE. —
URL: http://biblioclub.ru/index.

php?page=book&id=85028 — ISBN 978-5-98704-574-9. —
TeKcT: 2eKTPOHHBIH.

2011

ITonHOTEKCTOBEBIM
JOCTYII TIPH BXO-
JIe 110 JIOTUHY U
Maposro™

XUMHST OKPYXKAIOIIEH Cpebl: Kype JIGKIUH. [ DIEeKTPOHHBII
pecypc] / JlunynoB M.H. EkarepunOypr: "backo”. 2008.
449 Mb — Pexum pocryna: no noxanucke. ISBN — Tekcr:
3IIEKTPOHHBIN.

2008

178 7k3.

JlunynoB U.H. ®usuko-xumuyeckue mpoiecchl B Ouocde-
pe. Atmocdepa /M.H. Jlunynos, WU.I'. IlepBoBa, A.®. Hu-
kudopo: yueOHOe mTocobue. ExarepunOypr: Ypanbckuit
roCyJapCTBEHHBIN JieCOTEXHUYECKUM yHuBepcuteT, 2019.
127 c. ISBN 978-5- 94984-701-5; — ISBN 978-5- 94984-
705-3

2019

7 3K3

JlunynoB U.H. ®usuko-xumuyeckue mpoiecchl B Ouocde-
pe. I'mapocdepa /U.H. Jlunynos, N.I'. TlepoBa, A.®d. Hu-
kudopoB: yueOHoe mocodue. ExarepunOypr: Ypambckuit
roCylapCTBEHHBIN JIECOTEXHUYECKUN yHuBepcureT, 2019.
140 c. — ISBN 978-5- 94984-701-5; — ISBN 978-5- 94984-
708-4

2019

7 9K3.

JlunynoB U.H. ®usuko-xumuyeckue mpoiecchl B Ouocde-
pe. Jlutochepa /M.H. Jlunmynos, N.I'. TlepBoBa, A.®. Hu-
kudopoB: yueOHoe mocodue. ExarepunOypr: Ypambckuit
roCylapCTBEHHBIN JIECOTEXHUYECKUI yHuBepcurer, 2019.
116 c. ISBN 978-5- 94984-701-5; — ISBN 978-5- 94984-
722-0

2019

9 oK3.

10

Jlunynos M.H. Ananutnyeckoe ompeaeneHue nokasarenen
KayecTBa NpUPOJHBIX U cTouHbIX Boa / U.H. Jlunynos, NU.T.
[TepBoBa, T.. MacnakoBa: yueOHOe mocoOue. ExarepuH-
Oypr: VYpanbCKuii TOCYyIapCTBEHHBIA JIECOTEXHUYECKHM
yauBepcuteT, 2018. 119 ¢. — ISBN 949-5- 94984-653-7;

2018

3 9K3.

11

OxonenoBa, A.A. Jlekuuu Mo TeONOTUHM U TUIPOIOTHH /
A.A. Okonenosa, I'.C. EropoBa. — Bonrorpan: Bonrorpan-
CKasl TOCYJapCTBEHHAsl CEJIbCKOXO3SHCTBEHHAsI aKaJeMMus,
2014. — 43 c¢. — Pexum nocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=238360. -
TekcT: 2eKTPOHHBIN.

2014

ITomHOTEKCTOBEBIH
JOCTYTI TPU BXO-
JIe TI0 JIOTHHY H
naposo™*
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https://e.lanbook.com/book/90852
http://biblioclub.ru/index.%20php?page=book&id=85028
http://biblioclub.ru/index.%20php?page=book&id=85028
http://biblioclub.ru/index.php?page=book&id=238360

Ne T'on us-

ABTOp, HAUMEHOBAaHUE ITpumeuanue
/1 TaHAS
12 | OkonenoBa, A.A. DKOJIOTMYECKOE IIOYBOBEACHUE /
A.A. OkonenoBa, B.®. Xenrooproxos, I'.C. Eroposa. — [ToaHOTEKCTOBBIN
Boarorpan: Boarorpaackuii roCcylapCTBEHHBIM TEXHHYE- JIOCTYII IIPX BXO-
. 2014
ckuii yauBepcuret, 2014. — 276 ¢. — Pexum noctyna: mo JI€ 110 JIOTUHY U
noxnucke. — URL: http://biblioclub.ru/index.php?page= napoJio™*
book&id= 238357. — TekcT: 3JE€KTPOHHBIIA.
13 | Okonoruss M oxpaHa OKpyxaromend cpenbl. I[IpakTukym:
yuebHoe mocobue / B.B. [lenucos, T.U. [IpoBoBo3osa, b.1.
Xopywxkuii [u ap.]. — 2-e usn., crep. — Cankr-IlerepOypr: [ToaHOTEKCTOBBIN
Jlanw, 2019. — 440 c. — ISBN 978-5-8114-4697-1. — Tekct: | 2019 JIOCTYTI TIPH BXO-
ANEKTPOHHBIN //  DNEKTPOHHO-OMOMMOTEYHAsT  CHUCTEMa JIE TI0 JIOTHHY

«Jlanby: [caiiT]. — URL: https://e.lanbook.com/book/124585
— PexxuM foctyna: [uist aBTOpH3. OJIb30BATEIICH.

*- peske YeM IPOUTH MO CChIIKE, HEOOXOAMMO BOMTHU B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOM Cpebl 00eCTIeUn-
BAeTCS COOTBETCTBYIOIIMMH CPEJICTBAMH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii 00y4Jaromuicst 00ecredeH TO0CTYIOM K 3JIEKTPOHHOM OHOIMOTEYHOU CHCTEME
YTJITY (http:/lib.usfeu.ru/), 9bC Usnatenscta Jlauns http://e.lanbook.com/, DBC Yuusepcurert-
ckas oubnmoteka onnaita http://biblioclub.ru/, conepxamux u31aHUS MO OCHOBHBIM HM3y4YaeMbIM
JUCHUTUTHHAM U ¢()OPMHUPOBAHHBIX 10 COTVIACOBAHUIO C MPaBOOOIaaTe MU YIeOHON U yaeOHO-
METOMYECKOM JINTEPATYPHI.

CnpaBounblie 1 HHGOPMAINOHHBIE CHCTEMBI
1. CpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. UudopmanmonHo-nipaBoBoii mopran ['apant. Pexxum mpoctyma: http://www.garant.ru/
3. Baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccuonanbublie 6a3bl JAHHBIX

1. lndopmarmoHHble CUCTEMBI, OAaHKHU JJAHHBIX B 00JIACTHU OXPaHbl OKPYKAIOIIEH Cpebl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.pP

2. Undopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snexktponHnas 6ubnuoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

4. TIporpammsr 1yist 9kostoroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum gocryma:
http://www.zin.ru/BioDiv/;

HopMaTuBHO-TIpaBOBbIE AKThI

1. ®enepanbhblit 3akoH «O6 oxpane okpyxatomieit cpeas» ot 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u pgom., Bctyn. B cuiay c¢ 01.01.2021. — Pexum pocryma:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FE8SA01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&N=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanpHbiii 3akoH «O0 oxpaHe atMochepHoro Bo3zmyxa» ot 04.05.1999 Ne96-d3
(pen. oT 08.12.2020). — Pexxum JIOCTYyTIA:

https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=82378222807697057290023339&cacheid
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http://biblioclub.ru/index.php?page=book&id=238357
http://biblioclub.ru/index.php?page=book&id=238357
https://e.lanbook.com/book/124585
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

=2AA1E5C242A63283400C0CB75CA1BFAA&Mode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. @epepanbHblii 3ak0H «O0 0TX0/aX MPOM3BOJICTBA U MOTpedIeHUs» OT 24 nroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C u3m. u nom., Betym. B cuity ¢ 14.06.2020. — Pexxum nocTy-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEAG685E43BD91&mode=splus&base=RZR&n=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098c0i0

4. Boansiit konekce Poccuiickoii @enepannu ot 16.11.95 r. Ne 167-®3 (pen. ot 27.12.09
r.) — Pesxxum mocryna: http://base.garant.ru/10108700/

7. ®OH/I OIIEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIlUN
00y4yaruuxcst Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB uxX (pOpMUPOBAHUS B Mpolecce
0CBO€eHMNsI 00pa30BaTeIbHOI MPOrpaMMbl

DopmMupyemMble KOMIIETEHLIMHI

Bun u popma koHTpOIIS

YK-1 CnocobeH ocymiecTBIATh MOUCK, KPUTHU-
YeCKUH aHau3 U CHHTE3 HH(OpMAaIHH, MpH-
MEHSTh CUCTEMHBIN MOJIXO0T JJISl PEIICHUS 110-
CTaBJICHHBIX 33124

IIpomexyTOUHBINE KOHTPOJIb: TECTOBHIE 3a-
JIaHWS U KOHTPOJIbHBIE BOIIPOCHI K 3a4€Ty
Texymmii KOHTPOJIb: OIPOC MO TeME MpaK-
TUYECKOTO 3aHSTHS, 3alllUTa MPE3CHTALUU U
JOKJIaja o TeMe pedepara, TECTUPOBAHUE 110
paszenam JUCHUIUIUHBI, KOJUIOKBUYM IO T€-
MaM J1a0OpaTOpHBIX pPadOT, MpaKTUYECKUE
3aJlaHus

IIK-2 Crioco6HOCTh aHAIM3MPOBATH TEXHOJO-
TMYECKHUE TMPOLIECCHl U PeXUMBbI pabOThI JeH-
CTBYIOIIUX IPOU3BOJACTB, PAaCCUUTHIBATH 3KO-
JIOTUYECKUE PUCKU Ui OpraHU3aluil C MO3U-
UM PEKOHCTPYKIMU (COBEPILIEHCTBOBAHUS)
JEHCTBYIOIUX MPOU3BOJCTB, a TaKXe co3[a-
BAaEMbIX HOBBIX, JKOJOIMYECKH O€30IacHBIX,
TEXHOJIOTUI U 000PYAOBAHHUS.

IIpomexyTOYHBIN KOHTPOJIb: TECTOBBHIC 3a-
JTaHWs U KOHTPOJIBHBIE BOIIPOCHI K 3a4€Ty
Texkymuii KOHTPOJIb: OIPOC 10 TEME IpaK-
THYECKOIO 3aHSATHS, 3allUTAa IPE3CHTAUUH U
JIOKJIaJ1a 1o TeMe pedepara, TECTUPOBAHUE IO
paszienam JUCLUILIMHBI, KOJUIOKBUYM IO Te-
MaM Ja00OpaTOpHBIX pPaboOT, NpaKkTHYECKHE
3aJlaHus

ITK-4 CniocoOHOCTH IPOBOAUTH COOp U JIOKY-
MEHTUPOBaTh HH(POPMALMIO O COCTOSHHUH
OKpY’Kalollel Cpe/ibl, NCIOIb3YEMBIX METOJIaX
U CPEICTBAaX M3MEPEHMsI; OCYILECTBIATh KOH-
TPOIb 3a COOJIOAEHUEM TEXHOJIOTMYECKHX
MPOIECCOB M PEXHUMOB pabOThl MPUPOIO-
OXpaHHBIX OOBEKTOB, COCTaBIATh TIpapuKu
IIPOBEJIEHUSI TIPOU3BOACTBEHHOIO HKOJIOTHYE-
CKOT'O KOHTPOJIS.

IIpoMe:RyTOYHBII KOHTPOJIb: TECTOBBIEC 3a-
JlaHUs U KOHTPOJIbHBIE BOIIPOCHI K 3a4€ETy
Tekymuii KOHTPOJIb: ONPOC 10 TEME IMpak-
TUYECKOI0 3aHATHSA, 3allUTa IPE3CHTAUUH U
JIOKJIaJia o TeMe pedepara, TECTUPOBAHUE 110
paszuenaM JUCLUIIINHBI, KOJUIOKBUYM IIO Te-
MaM J1a0OpaTOpHBIX pPabOT, MpaKTUYECKHE
3a/laHus

7.2. Onucanue noxka3sareJsieil U KpUTepHeB OLEHUBAHNSI KOMIIETEHIMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaHUS, ONMUCAHHUE IIKAJ OLEHUBAHUS

Kpurepun oneHMBaHHs YCTHOIO OTBeTAa HA KOHTPOJIbHbIC BONPOCHI 3a4eTa (MpoMe-
JKYTOYHBII KOHTPOJIb (popmupoBanus komnerenuuii YK-1, IK-2, ITK-4):
OmMAUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC, IIOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, T0Ka3aTeIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKUBAECTCS YETKAsI CTPYKTYpa, JJIOTUYECKas MOCIEN0BATEIbHOCTD, OTPAXKato-

16


https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
http://base.garant.ru/10108700/

I1asi CYIIHOCTh PACKPBIBAEMBIX MOHATHHA, TEOpUH, ABICHUNA. 3HaHHE 00 00BEKTEe JEeMOHCTPHUPY-
eTcs Ha (poHe OHUMAHHUS €ro B CUCTEME JaHHON HayKU U MEXIUCLMIIMHAPHBIX cBs3ei. OTBeT
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;

Xopowto — J1aH TOJHBIA, Pa3BEPHYTHIA OTBET HA IOCTABJIEHHBIM BOIIPOC, IIOKA3aHO yMe-
HUE BBIJICINUTH CYILECTBEHHBIE U HECYIECTBEHHBIC NIPU3HAKU, IPUUNHHO-CIICACTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0KEH B TEPMHMHAX Hayku. OJHAKO JONYLICHBI He-
3HAYUTENIbHbIE OUIMOKH WJIM HEJO0YEThl, HCIIPaBICHHbIE 0aKalaBpOM C MOMOIIBIO «HABOIALIMX
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HETIOJIHbIA OTBET, JIOTHKA U [TOCIIE10BATENbHOCTb U3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapymeHus. JlomyieHsl rpyoble OMMOKY IpU ONPEAeIICHUH CYITHOCTH
PACKpBIBAEMBIX MOHSTUMN, TEOPUH, SABICHUH, BCIEICTBUE HEMOHMMAHUs OakalaBpOM HMX Cylle-
CTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB M CBsA3€H. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHUE
PAaCKpBITh KOHKPETHBIE MPOSBIECHUsI 000OIIEHHBIX 3HAaHUN He IokKa3aHo. PeueBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKLIUH;

HeyooesnemseopumenbHo — 0OakalaBp JEMOHCTPUPYET HE3HAHHE TEOPETUYECKHX OCHOB
IIpeAMETa, HE YMEET AeJIaTh apryMEHTUPOBAHHBIE BBIBOJBI U IIPUBOJIUTH IIPUMEPHI, TOKA3BIBACT
ciaboe BiaJieHue MOHOJOTHYECKO peublo, HE BJIaIeeT TEPMUHOJIOIHEH, IPOSBISIET OTCYTCTBHE
JIOTHYHOCTH U TIOCIIEAOBATEILHOCTH W3JIOKECHHUS, JIEJIAeT OIIMOKH, KOTOphIe HE MOXKET HCIpa-
BUTb, AK€ MPU KOPPEKLIUHU IIPENIOIABATEIEM, OTKA3bIBAETCSI OTBEYATh HA 3aHSTHH.

KpuTepuu olleHMBaHHsI BBINOJHEHUs] TECTOBBIX 3aJaHUii Jis 3a4yera (MpoMexy-
TOYHBI KOHTPOJIb (popmupoBanus komnerenmmii YK-1, IK-2, [IK-4)

[To utoram BHIIOJTHEHUS! TECTOBBIX 3aJJaHUI OIIEHKA MPOU3BOAMUTCA IO YEThIpeX Oasib-
HOM 1mikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENbHON,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

Kpurepun oneHuBaHMsl 3alIMTHI J0KJIa[Aa U Npe3eHTaluu 1o teMe pedeparos (Te-
Kyl KOHTposb ¢opmupoBanusi komnerennuii YK-1, IK-2, ITK-4):

omauyno: paboTa BBIIOJIHEHA B CPOK; COAEpXKATEIbHAA 4aCTh JOKIAAa U MPEJI0KEHHBIE
IPUPOJ00XPAHHBIE MEPOTIPUATHSI 00PA3LOBBIE U COMPOBOXKIAIOTCS MIUTIOCTPUPOBAHHOM Mpe3eH-
Tarueil, COOTBETCTBYIOIIEH TOKIIaay, MPe3eHTAIUs TTOAroToBIeHa B POwerPoint; mprcyTcTByoT
PEKOMEH/IalluH, 3aKII0UYEHUS U apryMEHTHPOBAHHBIE BBIBOJIbI. MarucTpaHT MPaBUILHO OTBETUI
Ha BCE BOIIPOCHI MPH 3alIuTe MpoekTa. [IpuHrMan akTHBHOE ydacTue B IUCKYCCHUU.

Xopouwio: paboTa BBHINIOJIHEHA B CPOK; B COJEpKATEIBHON YaCTH JAOKJIA/la U MPEIOKEHHBIE
IPUPOIOOXPAHHBIE MEPONPUITUSIX HET IpyObIX omMOOK. Jokman conpoBokaaeTcs Mpe3eHTal -
€, COOTBETCTBYIOIIEH JTOKIIAay, Tpe3eHTalMs oAroToBIeHa B PowerPoint; mpucyrcrByror pe-
KOMEHJIAINH, 3aKITI0YCHUSI U apryMEHTUPOBAHHBIE BHIBOJIBI. MarucTpaHT MpH 3alluTe MPOSKTa
NPaBUJIBHO OTBETHJI HA BCE BOIMPOCHI C MOMOIIBIO Mpenojasarens. [IpuHuMan ydactue B auc-
KYCCHH.

yoosnemseopumenvHo: padoTa BBIIOJHEHA ¢ HapylleHHeM rpaduka; B CTPYKTYpe U Ipel-
JIOKEHHBIE TTPUPOIOOXPAHHBIE MEPOTPUATHSIX €CTh HEAOCTATKH; MPE3CHTAIHS CONEPKUT MaTe-
pHaj, He KOMMEHTUPYEMBIH J0KJIajie; B OKIae IPUCYTCTBYIOT COOCTBEHHBIE BBIBOBI. O0yya-
IOLUICS PH 3aIIUTE MPOEKTa OTBETUJI HE HA BCE BOMPOCHL. MarucTpaHT HE MPUHUMAJ ydyacTue
B JIUCKYCCHH.

Hey0oe1emeopumenbHo. TPEeNI0KEHHbIE NMPUPOJIOOXPAHHBIE MEPOIPUSITUS SABISIOTCS HE
3 PEKTUBHBIMH; MPE3CHTALUSA K JIOKJIAgy — OTCYTCTBYET; OTCYTCTBYIOT WJIM CHEJaHbl HeIpa-
BWJIBHBIEC BBIBOJIBI M PEKOMEHIAITMH. MarucTpaHT He OTBETHII Ha BOTIPOCHI MPH 3aIIUTE MPOCKTA.
OOyuaromuiics He MPUHUMAI Y4acTHE B IUCKYCCHH.
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Kpurepun oneHuMBaHMsI NPAKTHYECKHX 3aJaHUH (TEKYIMH KOHTPOJIb (opMHPOBa-
nus komnerennuii YK-1, IIK-2, IK-4):

omauyno: paboTa BHINIOJIHEHA B CPOK; 0OpMIICHHE U COAep)KaTelbHas 4acTh oT4eTa 00-
pa3ioBbIe; paboTa BHINOJHEHA CAMOCTOSITENILHO; PUCYTCTBYIOT COOCTBEHHBIE 0000IIeHNUs, 3a-
KIIFOYEHUS ¥ BBIBOJIbI. MarucTpaHT NpaBUILHO OTBETHII HAa BCE BOIPOCHI IPU 3aIIUTE MPaKTHYe-
CKOM paboTHI.

Xopowio: paboTa BBINOJIHEHA B CPOK; B O(POPMIICHUH OTYETa U €r0 COJEP>KaTEIbHON YacTH
HET TpyOBIX OMMOOK; paboTa BHIIIOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKJIFOUEHUSI M BBIBOJABI. MarucTpaHT MpH 3allUTe MPaKTUYECKON paboThl MPaBHIBHO
OTBETHJI Ha BCE BOMIPOCHI C TIOMOIIIO TPENOJaBaTesl.

yoosnemgopumenvro: paboTa BHINIOJHEHA C HapylleHueM rpaduka; B opopmiieHUH, CO-
JIepKaTeIbHON YacTH OTYeTa €CTh HEeIOCTaTKH; paboTa BBINOJIHEHA CAMOCTOSTENBHO, TPUCYT-
CTBYIOT COOCTBEHHBIE 00001IeHNs. MarucTpaHT npu 3aluTe NPaKTUYecKol pabOThl OTBETUI HE
Ha BCE BOIIPOCHI.

Hey0oglemseopumenvbHo: TIpaKTUUecKas paboTa € BBIIONHEHa, 0hopMIIEHHE OTYeTa HE CO-
OTBETCTBYET TPeOOBAHMUSAM; OTCYTCTBYIOT WIIHM CJEJIaHBbl HEPABUIIbHBIE BBIBOIBI M 000OIICHHUS.
MaructpaHT He CMOT 3alIUTUTh BHITIOJTHEHHYIO paboTy.

Kpurepun ouennBanusi BbINOJHEHUS] TECTOBBIX 3a/IaHUI MO pa3jgejaM AHCHUILIH-
HbI (TeKylHii KOHTPoJb (popmupoBanus komnerenmuii YK-1, IK-2, [TK-4)

[To utoram BHIIOJTHEHUS! TECTOBBIX 3a/IaHUN OIIEHKA MPOU3BOAUTCS IO YEThIpeX Oaiib-
HoM wmikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y00871emM8OPUMENbHON,

MeHee 51% - oneHKa «Hey0061emeopumenbHo.

Kpurepun oneHnMBaHusl YCTHOIO OTBeTA NPH ONpoce MO TeMe NMPAKTHYeCKOro 3aHs-

THS (TeKyIHii KOHTPob ¢popmupoBanus komnerenuuii YK-1, IIK-2, [TK-4):

omau4HoO — JJaH TOJIHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC, IOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00bEKTe, JOKa3aTeNbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS Te-
MBbI; B OTBETE MPOCIEKHUBAETCSA YETKAsl CTPYKTYpa, JJOTHYecKasi MOC/Ie0BATEIbHOCTh, OTPaXKato-
11asi CYyIIHOCTh PACKpPBIBAEMBIX MOHATHHA, TEOpUH, ABICHUNA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
€TCs Ha (1)OHC IIOHUMaHUA €10 B CUCTEMCE I[’c’tHHOfI HAayYKU U MCKIUCHUITIITMHAPHBIX cBaseil. OTBer
U3JI0KEH JIUTEPAaTypPHBIM SI3bIKOM B TEPMUHAX HayKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOUHAIOIIUC BOIIPOCHI;

Xopowio — J1aH TIOJHBIA, Pa3BEPHYTHI OTBET HA MOCTABJIEHHBIM BOIPOC, MOKA3aHO yMe-
HUC BBIACIUTH CYHICCTBCHHBIC U HCCYHICCTBCHHBIC IMPU3HAKU, MTPUIUMHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TEPMHMHAX Hayku. OJHAKO JONYLICHBI He-
3HAYUTENIbHbIE OIIMOKY WJIM HEeI0YEThl, UCIPaBIeHHbIE OaKalaBpOM C MOMOILBIO «HABOASIIUX)
BOIIPOCOB;

y0os1emeopumenbHo — 1aH HENOJIHBIA OTBET, JJOTUKA U TIOCIIEA0BATEIbHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHbIE HapyuieHus. JlomyiieHsl rpyoble OMMOKY IpU ONpPEaesIeHUH CYIIHOCTH
pacKpbIBaeMbIX MOHSATUH, TEOPUH, SBIEHUH, BCIEICTBUE HETIOHUMAaHUS OakaiaBpoM HX Cyllle-
CTBEHHBIX U HECYLIECTBEHHBIX IPU3HAKOB M CBs3el. B O0TBETE OTCYTCTBYIOT BBIBOIBI. Y MEHHE
PaCKpBITh KOHKPETHBIE TPOSIBIICHUSI 00OOIEHHBIX 3HAHUN HE MOKa3aHo. PedeBoe odopmieHne
TpeOyeT MonpaBoK, KOPPEKLUY;

Hey0ogiemeopumenpHo — 0OakanaaBp JEMOHCTPUPYET HE3HAHHME TEOPETUYECKHX OCHOB
IpeIMeTa, HE YMEET JeslaTh apryMEHTHUPOBAaHHBIE BBIBOJbI U IPUBOIUTH IPUMEPHI, TI0KA3bIBAET
ciaboe BiaJieHne MOHOJIOTUYECKON pedblo, HE BIIAJICeT TEPMUHOJIOTHEHN, IPOSBIISET OTCYTCTBHUE
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JJOTUYHOCTH H IIOCICOOBATCIBHOCTHU H3JIOXKCHHA, OCJIACT OH_II/I6KI/I, KOTOPBIC HC MOKCT HUCIIpa-
BUTD, JAXKE IIPU KOPPECKIUHU ITPEIOAaBaTCIIEM, OTKA3bIBACTCA OTBCYATh HA 3aHATHU.

Kpurepun oueHMBaHUSI YCTHOIO OTBeTa HA BONPOCHI K KOJUIOKBHUYMY (TeKyIIMid
KOHTPOJIb ¢opmupoBanusi komnerenuuii YK-1, IIK-2, ITK-4):

omauyno’ paboTa BHIIIOJIHEHA B CPOK; 0OpMIICHHE U COAep)KaTelbHas 4acTh oT4eTa 00-
pa3ioBbIe; paboTa BHINIOJHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUs, 3a-
KIIFOYEHUS ¥ BbIBOJIbI. O0yyarouuiicss mpaBUJIbHO OTBETUJI Ha BCE BOMPOCHI IMPU clladye KOJLIO-
KBHYMa U 3aIUTE OTYETA.

Xopouwio: paboTa BBINOJIHEHA B CPOK; B OPOPMIICHUH OTYETa U €r0 COJEP>KaTEIbHON YacTH
HET TpyOBIX OMMOOK; paboTa BHIIOJIHEHA CAMOCTOSTENBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKII0YeHUS U BbIBOABL. O0yUaronuiicst mpu cjauye KOJUIOKBHYMa U 3alllUTe OTYeTa mpa-
BIJIBHO OTBETHJI HAa BCE BOIPOCHI C TOMOIIBIO MIPETO1aBaTesl.

yoosiemgopumenvHo . paboTa BHINIOJHEHA C HapylleHueM rpaduka; B opopmiieHUH, CcO-
JIepKaTeIbHON 9acTH OTYeTa €CTh HEeIOCTaTKH; paboTa BBIOJHEHA CAMOCTOSTENBHO, MPHCYT-
CTBYIOT coOcTBeHHBIe 0000mIeHus. O0yJaomuiics npu caavye KOJIJIOKBUYMa M 3allUTe OTYeTa
OTBETHJI HE Ha BCE BOTIPOCHI.

HeyodogiemseopumenvHo. OoPOpMIIEHHE OTYeTa HE COOTBETCTBYET TpPEOOBAHMSIM; OTCYT-
CTBYIOT WJIM C/I€JIaHbI HEMPaBUJIbHBIC BBIBOABI U 00001eHus. O0yJaromuiics He OTBETHII Ha BO-
MPOCHI KOJUIOKBHYMA M HE CMOT 3alllUTHTh OTYET.

7.3. TunoBble KOHTPOJIbHBbIE 32IaHUS WJIH MHbIE€ MATEPHAJIbI, He00X0UMbIE /Il OLleHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPaKTePU3YIOIIHUX 3TANbI
(opMupoBaHusi KOMIETEHIIHI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

IIpumep TecTOBOrO 3a1aHUs K 3a4eTy (IIPOMEKYTOYHbIH KOHTPOJIb)
(paznen 1 «Hayku o 3emuiie»)

3aganue Nel
K knaccy ¢ocdaToB oTHOCATCS:

BriOepute oivH U3 4 BApUaHTOB OTBETA:!

1) amaTuT

2) KaJIBIAT
3) JOJIOMHT
4) MaJIaXUT

3aganue No2
OO6pazoBaHue Turca U3 aHruApUTa IPU XMMHUYECKOM BBIBETPUBAHUU €CTh MPOIIECC:

BBI6GPHT€ OHH H3 5 BApUAHTOB OTBCTA:

1) OKHUCJICHHUS

2) BOCCTAHOBJICHHS
3) THJIpaTaIiu

4) JeruipaTanuu
5) TUAPOITN3a

3aganue Neo3

B YIABTPAKUCIIBIX MAIrMaTUYICCKUX TOPOJAax COACPKAaHNEC KPEMHE3EMa COCTABJISACT:
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BriOepute ouH U3 5 BapuaHTOB OTBETA:!

1) 6onee 75%
2) 65- 75%
3) 52- 65%
4) 40- 52%
5) menee 40%

3aganue Ne§
Haubonee 6aronpusTHEIMU JUTSI TEOJIOTHYECKOM e TEIbHOCTH BETPa SIBJISIFOTCS 00JIacTH:

BriOepute oauH u3 3 BapuaHTOB OTBETA!

1) cTerei
2) IYCTBIHb U MOJYIYCTHIHb
3) JICCOB

3aganue Ne9
Komrmiekc ppixiioo6J10MOYHOTO MaTepHraia, OTIIOKEHHOTO JICTHUKOM, Ha3bIBAIOT:

BriOepute ouH U3 3 BapuaHTOB OTBETA:!

1) MOPEHOMU
2) JICITFOBHEM
3) aJUTIOBHEM

3aganne Nel(
DIIOBUI - 3TO:
Bribepute oauH U3 3 BapuaHTOB OTBETA:

1) MIPOJIYKTHI, OCTAIOIIMECS Ha MECTE Pa3pYIICHHs TOPHOU MOPOJIBI, TSI HUX Xa-
paKkTepHa PbIXJIOCTh, OTCYTCTBUE CIOUCTOCTHU
0CaJIKi, HAKOMMBILIMECSA B HY)KHEM YaCTH CKJIOHA B PE3YJIbTATE JEATEIbHOCTH
2) 0e3pyCIOBBIX MOTOKOB; /ISl HUX XapakTepHa ClIa00BbIpayKEHHAs CIOUCTOCTh, B

COCTaBcC Hp606J'Ia)IaIOT CynecCu, CyriinHKH, TJIMHBI

MaTepua, OTKIAAbIBAIOLINIICS B pE3yJIbTAaTe T€0JIOTMYECKO NE€ATEIbHOCTH
3) PeK; JUIsl HUX XapaKTepHa SICHO BBIpayK€HHAas! CIIOMCTOCTh, peoliaiaHue ra-
JIEYHUKOB, I'PaBUs, IIECKOB, Cylecen

IIpuMepbI KOHTPOJIBHBIX BOIIPOCOB K 3a4eTy (IIPOMeKYyTOYHBII KOHTPOJIb)
(pa3nen 2 «XuMus OKpyKawouiei cpeabn»)

1. Ha3oBuTe cocTaBHbIE YacTH COBPEMEHHOW MOJIeIM BHYTpeHHero crpoenus 3emun. Kak
HAa3bIBACTCSI CEHCMHUYECKHM pa3ies, OTACIAIOMUNA 36eMHYIO KOPY OT MaHTHU?

2. HazoBuTe OCHOBHBIE 3Tallbl SBOIIOIUHN 3eMIIH, JIEKallle B OCHOBE 00Opa30BaHMs MEPBUY-
HOU u coBpeMeHHOU aTMocdepbl. Kakne XuMu4ueckne BeIecTBa COCTABIISIN TIEPBUYHYIO aTMO-
chepy?

3. JlaiiTe KpaTKyr XapaKTEPUCTHUKY OCHOBHBIM 3TaraM 3BOJIOIUU KU3HU HA 3€MJIe B CBETE
runote3bl . Onapuna u k. Xonzaeina.

4. aiiTe OCHOBHBIE CBeIeHUs O Tpomnocdepe, ruapochepe u nurocdhepe, Kak OCHOBHBIX I'€O-
cdepax 3emin.

20



5. Ha3oBuTe OCHOBHBIE MCTOYHUKU (DOPMUPOBAHMSI XUMHUECKOTO COCTaBa OCHOBHBIX TI'€O-
chep 3emun. JlaiiTe UM KpaTKyIO XapaKTEPUCTHUKY.

6. Ha3zoBuTe aHTPOIIOr€HHBIE MCTOYHHUKHU, OCYLIECTBIISIIOIINE OCHOBHYIO 3MUCCUIO OKCHOB
yriaepoja, a3ora u cepbl B atMocdepy. Hanummre xuMuyeckue peaxkiuu, JeKalirie B OCHOBE
00pa3oBaHUs CEpPHOI KHCIOTHI B arMocdepe MpH CKHUTaHHUM HPUPOIAHOTO YIIIEBOJIOPOTHOTO
TOIUIMBA B CTALlMOHAPHBIX U MEPEIBUKHBIX HICTOUHUKAX.

7. OnuIIUTe XUMUYECKHMH PEAKIUAMHE MPOIECC JeCCOMATUBHON pekoMOunamuu noHos Ny',
0", 0,", NO", obpasyrommxcs B BEpXHHX CIOSX aTMOc(hepsl TyTeM Mpolecca HOHU3AIMH a30Ta
U KHCIIOPOJa.

8. OnummTe XUMUYECKUMH peaklUsIMH UK YernMeHa — mporecchl 00pa30BaHUs U pasiioike-
HUS 030HA B cTpaTocdepe.

9. IlepeunicnuTe HeraTUBHBIE MOCIEICTBUS TT100aNBHOTO 3arpsa3HeHust atMmocdepsl. Kak Biu-
€T 3arpsA3HEHNE BO3YILIHOM cpe/ibl HA MUKPOKIMMAT IIJIaHEThI?

10. PackpoiiTe 0OCHOBHbIE IPUYUHBI U MEXAaHU3MbI 00pPa30BaHUs TOKCUYECKOTO U (POTOXUMU-
YECKOTr0 CMOTa M MX ITOCIIEACTBUS /IS )KUBBIX OPTaHU3MOB OHOCQEPHI.

11. OcHoBHBIE (a3bl MOYBBI, KaK CI0KHOTO 00pa30BaHUs BEPXHETO CJI0s 3eMHOM KOPBI, TaiiTe
UM KPaTKyK XapaKTepUCTUKY. XMMHUYECKHHA COCTAB IIOYBEHHOT'O BO3/1YyXa, KUIAKONH U TBEPAOU
(a3 mouBHI.

12. Kakue reoXxuMHU4ecKre MpoIecChl JIeXKaT B OCHOBE (JOPMHUPOBAHUSI XMMHUYECKOTO COCTaBa
mutocheps? HazoBuTe XUMHUYECKUN COCTaB 3¢MHOU KOPBI U BepXHel ManTuu 3emiu. Jlaiite mo-
HATHUE «KIIapKay.

13. Ha3oBuTe mpoiiecchl 1 OCHOBHBIE 3Tallbl, JIEKAIMe B OCHOBE (POPMUPOBAHUS XUMHUECKO-
ro COCTaBa MPUPOAHBIX BOJ, U AANTE UM KPAaTKYyIO XapaKTEPUCTHUKY.

14. HazoBUTE OCHOBHBIE CBOMCTBA, OTpPA)XarolMe OTIMYUE XUMHUYECKOrO0 COCTaBa MOPCKOU
BOJIbI OT XMMHH [TOBEPXHOCTHBIX BOJ KOHTUHEHTOB.

15. HazoBute ocHOBHBIE (DM3HKO-XMMHUYECKHE MOJEIH PACIPOCTPAHEHHUS] XUMHUYECKOTO Be-
niecTa B 6uocdepe.

16. Ha3oBUTE OCHOBHBIE CTaJUU U NPOLECCHI, ONPEAEIAIOINE IOJBUKHOCTD U pacipeene-
HUE XMMUYECKOT0 BEIIECTBA B OKPYKAIOILIEH cpefie.

HpnMep HpaKTI/I'{eCKOﬁ 3aga4u no teMe «KiaumaTojiorus u METEOPOJIOTUs»

(TekyIuii KOHTPOJIB)
(paznen 1 «Hayku o 3emuiie»)

3anmava 3. IlocTpouTs po3y BETPOB AAaHHOTO paiioHa. CpeIHErofoBy0 MOBTOPSEMOCTH
HaIpaBJIEHUH BETPOB IPUHATH C YYETOM HOMEpa BapUaHTa MO HUXKE MPEeACTaBICHHON TabauIe.

Jannsble k 3agaue 1

Ne C CB B OB IO 103 3 C3
1 8 10 15 5 4 7 8 18
2 9 6 10 14 8 5 5 8
3 10 10 12 8 19 8 6 7
4 11 9 6 10 11 15 13 9
5 12 9 8 6 6 10 11 9
6 15 13 10 8 5 7 9 5
7 16 11 9 12 8 7 8 10
8 17 13 8 7 6 10 11 9
9 13 18 9 10 8 7 7 6

10 5 7 9 11 9 8 10 15
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IIpumep BONpoCoOB I YCTHOTO ONIPOCA M0 TeMe MPAKTHYeCKOro 3aHATHS
Kiaumarosiorust u mereopoJiorusi (TeKyMid KOHTPOJIb)
(pa3neua 1 «Haykmu o 3emuie»)

1. Pacckaxkurte o nmpeameTre M 3agadax kinmMarosoruu. Kpatkue ucropuueckue cBeieHUs
0 pa3BUTUU KIUMATOJIOTUH. CBS3b KIIMMATOJIOTUU C IPYTUMH HayKaMHU.

2. Kakue BbI 3HaeTE KIuMarooOpa3yromme GakTopsi?

3. V3 KakuxX COCTaBISIONIMX CKJIAAbIBACTCS paJAMAllMOHHBIA M TEIUIOBOM OajlaHC MOBEpX-
HocTH 3emun?

4. B ueM cOCTOAT pa3inyus B HATPEBAHUH U OXJIAXACHUU MOps U cymn? OCHOBHBIE pa3-
JMYUS MEXKITY MOPCKUM ¥ KOHTUHEHTAJIBHBIM KIIMMATOM.

5. Kakoga poss penbeda B hopMupoBaHUM Kiiumarta?

6. PacckaxxuTe 0 BIMSIHMM [TIOYBEHHOT'O ¥ PACTUTEIBLHOIO IIOKPOBOB HA KJIMMaT.

7. Kak nposiBisieTcs BIUSHUE CHEKHOTO MOKPOBa HA KIIMMAT?

8. O0mmast mupKyIsAnust arTMocQepsl M HUPKYISIHOHHBIE (PaKTOPHI KINMATA.

9. Kakue BbI 3HaeTe npeobiasaroniie BO3AYyIIHbIE TeueHus: B aTMochepe?

10. Pacckakute 0 MECTHOM KJIMMaTe, MUKpPOKJIUMaTe U purokaumare. TUIIBI MUKPOKIIH-
MaTOB.

11. Knaccuduxanus kaumarto. THITBI KiTacCH(PHUKAIMNA U UX TIPHHIIATIBL.

12. Kak nmposiBnsitoTcs u3MepeHus u konebanus knumata? Mcropus knumara 3emnn?

13. Kimumar CHI', o6mue ycnosust popmupoBanus. Arpoxknumar CHI'.

14. Kakve HCTOYHUKH KJIMMATHYCCKON HH(MOpPMAIMHU 1 33291 KJIMMaTHIeCKOH 00paboT-
KU BBI 3HaeTe?

15. Pacckaxkute 0 MPUHIIMIIAX U METOAAX CEIbCKOXO35ICTBEHHOMN OLIEHKH KIIMMATOB.

16. Kak nposBIIsifOTCSl aHTPOIIOT€HHOE BIIMSHUE YEJI0BEKa Ha KIIMMaT 3eMiu?

17. OObsicHUTE, KaK BIUSIOT HA MOTOJAY M KJIMMAaT BO3AYIIHBIE MAcChl, aTMOC(epHbIe
(pPOHTHI, HUKIOHBI U AHTUIUKJIOHBI.

IMpumep npe3eHTanuu u A0KJIa1a M0 TeMe «MuHepaabD (TEKYIHIl KOHTPOJIb)
(pasnea 1 «Haykmu o 3emuie»)

MuHepan cTy1IeHTOM BBIOMPAETCS CaMOCTOSATENBHO.
1. Xumwuueckuii cocTaB U XuMuueckasi Gopmyna;
dusnueckue XapakTepUCTHKH (I[BET, HAINYKE OJiecKa, BKIIOYEHUH, TIPOYHOCTHBIE Xa-
PaKTEPUCTUKH U T.I1.);
30HBI pacpOCTPAaHEHMUS;
Ycnosus u nepuos GopMupoBaHuS;
Hcropust OTKphITHS;
WuTepecHblie paxThl;
OO6nacTu MPaKTUYECKOTO MPUMEHEHHMS.

N

No ok w

IIpumep npe3eHTanyMu U A0KJIa1a 10 TeMe pedeparta (TeKywMii KOHTPOJIb)
(paznen 2 «XuMusi OKpYy Karouieii cpeabn»)

1. Tunote3sl 0 MPOUCXOKACHUU W IBOIIONNU 3€MJIH, KaK TUIAHETHI COJTHEYHOW CHUCTEMBI.
Mogenb BHYTPEHHETO CTPOSHUS 3€MJIU.

2. TlpoucxoxjaeHWe W OCHOBHBIC ITAITBl DBOJIOIMU XU3HU HA 3eMJIC B CBETE THUIIOTE3BI A.

Omnapuna u JIK. Xonzaeitna.

['maBHBIC P1eMEHTHI OMOChEpHl U UX 3HaUYEHHE B OMOTEHHOM KPYTOBOPOTE BEIIECTBA.

OcCHOBHBIE UCTOYHUKH (DOPMUPOBAHMSI XMMHUECKOTO COCTaBa aTMOC(epbl. XUMUYECKUI

cocTaB aTMOC(ephl.

Hw
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5. BnusHUE OCHOBHBIX XUMHYECKHX MPOIIECCOB, MPOTEKAIONINX B BEPXHUX CIOSX aTMoc(e-
pBI U B Tporiocepe, Ha XUMUIECKUN COCTaB aTMOC(EPHI.

6. TunuuHble HETaTUBHBIC IMOCIEACTBUS TNIOOATBHOTO M JIOKAIBHOTO 3arpsi3HEHHUS aTMO-
chepsl.

7. Kucnorusie noxau. Mexanusm o0pa3oBaHusl KUCIOTHBIX J0XICH. BiusiHue KUCIOTHBIX

JOKJeH Ha MPUPOIHBIE OOBEKTHI.

Xumust IpUpoAHBIX BoA. OCHOBHBIE CBEICHUS O TUApochepe.

9. Xumuueckuil cocTaB KOHTUHEHTAIBHBIX TOBEPXHOCTHBIX BOJ U OCHOBHBIE MPOIIECCHI €r0
dbopmupoBaHUs.

10. Xumus riaaBHBIX HOHOB B MOPCKOM BOJIE U UX XUMHYECKHI KPYTOBOPOT.

11. Xumus nous. [Iporeccsl GopMupoBaHHsE XMMAYECKOTO COCTaBa ra3000pa3HOM, KUIKOU
u TBepoi (a3 mouBsl. OCHOBHBIE reoc(epHble PYHKIIMH TOYBBI.

12. Xumus nutocdepsl. XUMUYECKHA COCTaB 3¢MHOM KOPBI M BEPXHEH MaHTHH 3eMJIH.

13. Tlpouecchl GhopMUpPOBaHMSI METAUIOHOCHBIX OCAJKOB B IIYOOKHMX BMaJWHAaX MOped u
OKEaHOB.

14. OOuire 3aKOHOMEPHOCTH paclpeAeNieH!s] XUMUYECKHX BellecTB B Ouocdepe u puznko-
XUMHYECKHE MOJICNI UX PAaCIpOCTPAHEHHUSI.

15. Murpanus BemecTB B 6uocdepe. 3aKOHOMEPHOCTH U (HOPMBI MUTPALUU XHUMHUYECKUX
9JICMEHTOB B IIOBEPXHOCTHBIX BOJIaX U B IOYBEHHOM IMPOQHIIE.

©o

IIpuMepbI TECTOBBIX 3aIaHMIl (TEKYIIHIT KOHTPOJIb)
(pa3ned 2 «XuMHSA OKPY:KAIOUIei cpeabl»)

CogpemeHnnas mooenb 6HympeHHe20 CMpOeHUs: 3eMau eKdaem ...
Bribepute o1H npaBUIIbHBIA OTBET U3 3 BapUAHTOB:
1. 3emMHYIO KOpY, MaHTHIO, S/1PO;
2. 3eMHYIO KOpPY, MaHTHUIO, BHEIIHEE S]IpO, BHYTPEHHEE AIPO;
3. 3eMHYIO KOPY, BEpXHIOI0 MaHTHUIO, HIDKHIOI0 MAHTHIO, BHEIITHEE SIPO, BHYTPEHHEE SPO.

Paouyc 3emnu pasen 6371 km. [ panuya nudxcneu u éepxmuen Manmuu npoxooum Ha 2iy-
oune 670 km, epanuyeti MaHmuu U A0pa CAYHCUM CEUCMUYECKUL PA30eil, JeHCaujuli Ha 2ry-
oune 2900 km u, HakoHey, epaHuya 6HYMpPEHHe20 U GHeWHe20 A0pa NPoXooum Ha 2iyouHe
5146 km. Paouyc siopa pasen ....?7

Bri6epute ouH npaBUIIbHBIA OTBET U3 3 BApUAHTOB:

1.5701 xm;
2. 3471 kwm;
3. 1225 kM.

Jlumocghepa, asnaowasca sepxueti meepooul 060104KolU 3emau exouaenm 6 ceos ...
Bri6epute o1H npaBUIIbHBIA OTBET U3 3 BapUaHTOB:

1. 3eMHY10 KOpY, BEpXHIOIO ¥ HI)KHIOIO MAHTHH, BHEILIHEE SI/IPO;
2. 3eMHYIO KOpY, BEPXHIOIO 4aCTh BEpXHEH MaHTHUH;
3. 3eMHYIO KOpY, BEPXHIOIO U HIKHIOKO MaHTHUH.

OcHogy opeanuyeckozo eewjecmea KIemKUu H U020 OP2aAHUBMA COCMABAAIOM XUMUde-
cKue 371eMeHmbl, NOAYHUSUIUe HA36AHUSL OP2aH02eHbl. K HuM omHocumces epynna xumude-
CKUX 2]IEMEHMOS ...

Bri6epute o1H npaBUIIbHBIA OTBET U3 4 BApUaHTOB:
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I'nagnvimu anemenmamu ouocghepuvl aenaromces ...
BriGepuTe ouH paBUIIBLHBIN OTBET U3 3 BApPUAHTOB:

1. ruapocdepa, armochepa, pacTUTENBbHBIA MUP, TUTOCHEpa;
2. mutochepa, OYBHI, )KUBOE BEIIECTBO, TUApochepa;
3. )KMBOE BEIECTBO, MOYBHI, THIpocdepa, Tpormochepa.

Pacnonosicume uacmu ammocghepvl 6 nociedogamenbHOCmu UX 8ePMUKAILHO2O HONLO-
JHCEeHUs, HAUUHAS OM NOBEPXHOCU 3eMau ...
Bribepure ofuH MpaBUIIbHBIN OTBET U3 3 BApHAHTOB:
1. Tponiochepa, mezocdepa, Tepmocdepa, ctparochepa;
2. ctparocdepa, Tepmocdepa, Tponochepa, mezochepa;
3. Tponocepa, ctparochepa, mezochepa, Tepmochepa.

Kaxkue 2azvl omnocsames Kk MAGKPOKOMROHEHMAM 24308020 COCMABA ammocgepul ...
BriOepure of1H MPaBUIBHBIN OTBET U3 4 BAPHAHTOB:
1. xuciaopo, mapel BOABI, BOJIOPOT;
2. a30T; KpunToH, okcua yriaepoaa (1V);
3. a30T, KHCIIOPOJI, aprOH;
4. oxcup yranepoza (1), apros, azor.

IIpu xkaxom monvHom coomuowenuu CH u Oz npu cocueanuu npupooHo2o yeneso0o-
POOHO20 MONIUBA NO HUHCE NPUBEOEHHOU PeaKyuu NPoucxooum oopazoeanue oKkcuoda ye-
nepooa (1) CHpponsy) + O2 — CO + H2O ...

BriOepure o1H MPaBUIIBHBIN OTBET U3 3 BAPHAHTOB:

Cepnas kucioma ¢ ammocgepe obpazyemcs no peaxyuu ...
Bri6epuTe ouH npaBUIbHBIA OTBET U3 3 BapUAHTOB:

1. SO, + H,O — H»SOy;

2.S0, + Oy + H,O — H,SOy;

3. H,S + O, — H,S0O,

Azomnas kucioma 6 ammocghepe obpasyemcs no peakyuu ...
Br16epute oauH npaBuiIbHBINA OTBET U3 3 BAPUAHTOB:
1. NO + H,O — HNOg;
2. NO, + H,0O — HNO3;
3. NO; + NO; + H,O — HNO; + HNO3

T'uoponepoxcuonvie paduxanvt (HO,') obpasyiomes 6 ammocghepe no peaxkyuu ...
BriOepuTe o71H MPaBUIBHBIN OTBET U3 4 BAPHUAHTOB:
1. H,0, + hv — H02
2. HNO; + hv — NO + HOy'
3.0H + 03 - HO;" + Oy
4. H+ Oz — HOZ.

Obpaszosanue o3ona 6 cmpamocghepe npomexaem no peakyuu ...
Bri6epute o1H npaBUIbHBIA OTBET U3 3 BapUAHTOB:

1. O + Oz = O3y
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2. Oyry + HoOry— O3y + Hary
3. Ox) + N2oO¢ry = O3y + Ny

Knapx, kax eenuuuna cooepiicanus Xumuueckux 21emMeHmos 6 3eMHol Kope,
o3Hayaem ...
Bribepure ouH MpaBUIIBHBIN OTBET U3 3 BApHAHTOB:
1. MmakcuMasIbHOE 3HAYEHUE OTHOCUTENIBHOTO COAEPKAHUS XUMUYECKUX IEMEHTOB;
2. MMHUMAaJIbHOE 3HaYE€HUE OTHOCUTEILHOIO COACPIKaHUS XUMUUECKUX IEMEHTOB;
3. cpeaHee 3HaY€HUE OTHOCHTEIBHOTO CO/ICPIKAaHMUsI XUMHUYECKUX DJIEMEHTOB

B Haubonvuwem xonruuecmee 6 3eMHOU KOpe COOEPAHCAMCA XUMUYECKUE INEMEHMBL ...
Bri6epuTe ouH paBUIBHBIA OTBET U3 3 BAPHAHTOB:
1. xpeMHuit, xkene30, HATPUid;
. KUCJIOPOJI, A TFOMUHUNA, MarHui;
3. KHCIIOpOJI, KPEMHHM, aTFOMUHUI

N

OcHOBHOU cMPYKMYPHOU eOUHUYel CUTUKAMO8 ABNISeMC ...
BeiGepuTe oMH NpaBUIIbHBIN OTBET U3 3 BapUAHTOB:
1. Terparnp;
. OKTa’Ip;
3. UCKKEHHBIN TETPadAp

N

K npoyeccam xumuuecrkozeo evléempusanusa Munepaios 3eMHol KOpbl OMHOCAMCA ...
BeiOepuTe oauH npaBUiIbHBIN OTBET U3 3 BapUAHTOB:
1. pacTBOpeHue, HeWTpanu3alus, OCaXIACHUE;
2. TUAPOSIN3, PACTBOPEHHUE, OCAXKICHUE;
3. pacTBOpPEHHE, OKUCIIEHUE, TUIPOJIU3

B cocmase eepxmeti manmuu 3emnu npeobraoaem cieoyiowdas cpynna Xumudeckux
INeMeHmos ...
BeiOepute oaMH NpaBUIbHBIN OTBET U3 3 BapUaHTOB:
1. Al, Na, Mn, Cr, Ca, CI;
2. Si, Md, Ni, K, S, Al;
3. Si, Mg, Fe, Al, Ca, O

Haszoeume 2pynny anmpono2eHHvlX UCHOYHUKOG 3a2PAIHEHUs AamMocghepbl ...
BeiOepute oauH NpaBUIbHBIN OTBET U3 3 BapUaHTOB:
1. Bynkanbl, TOC, aBTOTpaHCIIOPT;
2. ADC, nbuibHBIE OypH, TTOXKAPHI;
3. Tpancniopt, TOLI, MmeTammyprudeckuii KOMOMHAT

Buvinaoenue xuciommuvix 00xcoeti c653aH0 ¢ NOBLIUEHHBIM COOEPAHCAHUEM 8 AMMOCHe-
pe ...
Bri6epute ofuH npaBuiIbHBINA OTBET U3 3 BApUAHTOB:
1. okcuna yrinepona (1V), ammuaka, mapoB BOAbL;
. okcuaa cepsl (1V), okcnoB a3ora;
3. 030Ha, METaHa

N

030108011l C10U amMMOcghepbl npensmcmeayem ...
Bri6epute ofuH npaBuiIbHBINA OTBET U3 3 BAPUAHTOB:
1. IpPOHUKHOBEHHUIO KECTKOTO YJIbTPA()HOIETOBOTO U3ITyUYEHHSI HA 3eMHYIO TOBEPXHOCTb;
2. 3arpsI3HEHHIO aTMOC(hepBI;
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3. aBTpOodUKAIMH BOJOEMOB

B uem cymo napnuxosozo s¢hghexma ...
Bri6epuTe ouH paBUIIbHBIN OTBET U3 3 BApUAHTOB:
1. "mapHuKOBBIE” ra3bl NPOMYCKAIOT KOPOTKOBOJIHOBOE COJTHEUHOE U3JIyUYECHHUE;
2. "mapHUKOBBIE” ra3bl 3aICPKUBAIOT JITTMHHOBOJIHOBOE (TETUIOBOE) U3TyUYCHHE 3EMIIH;
3. "mapHUKOBBIE” Ta3bl MPOMYCKAIOT COJHEYHOE M3IyYeHHE M 3a/IeP)KUBAIOT TEIUIOBOE
M3JIy4yeHHUE 3eMIIH

Kaxkoti komnonenm ammocghepvl okazviéaem 3HauumenvbHoe GlUAHUE HA ammocgep-
Hble YUKIbL 030HA U A30Mda ...
Bri6epuTe ouH paBUIBHBIA OTBET U3 3 BApUAHTOB:
1. Tepniensr;
2. hpeon;
3. MeTaH

Kakue necamuenvie nocnedcmeus 01 buocghepul 6ul3616aiom npoyeccvl UCHONb306a-
HUSL (hpeoHo8 8 NPOMbBILULEHHOCIU U DbIMY ...
Br16epute oauH npaBuiibHbINA OTBET U3 3 BAPUAHTOB:
1. noBeILIEHKE TEMIIEPATYPbl 3€MHOM MTOBEPXHOCTH;
2. 00pazoBaHME KUCIIBIX aTMOC(EPHBIX OCAIKOB;
3. yMeHbIIIEHUE KOHIEHTpallUuK 030Ha B cTparochepe

Yeenuuenue xonyenmpayuu oxcuoa yenepooa (\V) ¢ ammocghepe eeoem ...
Br16epute oauH npaBuiibHbINA OTBET U3 3 BAPUAHTOB:
1. K pa3pyIlIeHUI0 030HOBOTO CJIOS;
. K IPOSIBIIEHUIO "TTapHUKOBOT0” 3(pekra;
3. K 00pa30BaHUIO KMUCIOTHBIX JOXKAEH

N

Ipumecu npupooHwvix 600 mocym bbims 6 ciedyoujem azoeom coOCMOoAHUY ...
BriOepure ouH MpaBUIbHBIN OTBET U3 4 BapHMAHTOB:
. TBEPJOM U Tra3000pa3HOM;
. Ta3000pa3HOM U KOJIIOUIHOM;
. TBEPZIOM H PaCTBOPUMOM;
. TBEPAOM, KOJJIOUTHOM M PaCTBOPUMOM

A WDN B

IIpumepbl BONPOCOB, BBIHOCHMBIX HA KOJVIOKBHYM K J1a0OpaTOpHBIM padoram
(TeKkyluii KOHTPOJIb)
(¢pparmenT K pazaeiy 2 «XuMHS OKPY:KAIOLIEeH cpeab»)

Jlabopamopnas paboma — «Onpedenenue XumuuecKux nokazamesneil Kauecmea 600bl»

1. Ha3oBuTE OCHOBHBIE XUMUYECKHE TIOKA3aTENN KauyecTBa MPUPOAHBIX BOJI.

2.Yto Ha3bpIBaeTCS MICIIOYHOCTHIO BOBI? CoepKaHuEeM KaKUuX XHMHUSCKUX COSIMHEHH B BO-
ne o0ycIoBIIeHa ee MmenoYHOCTh? KakuM MeTo1oM omnpeaenseTcs JaHHbIN MOKa3aTenb U eAUHH-
112 ero U3MEpEHUs?

3.B 1 1 Bogsr cogepxutcs 210 r NaHCO3 u 5,3 r Na,COs. Paccuuraiite o0m1yto menouyHOCTb
BOJEI.

4.B kakux eIWHUIAX BBIPAXKAETCS >KECTKOCTh BOJbI? Ha3oBUTE BUABI )KECTKOCTH BOJBI U TMO-
SCHUTE, KAKUMH XUMHUYECKUMH BEIIECTBAMH, IPUCYTCTBYIOMUMH B BOJIC, XapaKTEPUIYETCs CO-
OTBETCTBYIOIIUI BUJ JKeCTKOCTH. Kakoit MeToq ucnonb3yeTcs AJisl OmpeesieHus o0mei xKecT-
KOCTH BOJBI?
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5. Hanmmure ypaBHEHHE XUMUYECKON PEAKIIUY, JIEKAIIEH B OCHOBE Pa3IelbHOIO ONPEIEICHUS
KaJIbIIMEBON U MarHueBOU KECTKOCTH.

6. PaccunraiiTe OOIIYIO >KECTKOCTH BOJBI, coaepxamieid 41,65 Mr/m MoHOB Ca?*, 23,6 mr/n
HOHOB I\/Ig2+ u 2,3 mr/n noxos Na'.

7. laiite ompesiesieHne KUCIOTHOCTH BOJIBbI M, HA30BHUTE, B KAKUX SIMHUIIAX U3MEPSICTCS JaHHAS
xapakTepucTrka. Kakoi MeTo1 aHaIMTHYECKOTO ONPEACTICHUS MPUMEHSETCS Ul ONpeIeICHHS
KHCJIOTHOCTH?

8. PaccumTaiiTe BENMYMHY KUCIOTHOCTH BOJIBI, €CJIM IIPH €€ ONpEIeIeHUH n3pacxoaoBaHo 10
mi 0,1 1. pactBopa NaOH na tutpoBanue 100 M ananuzupyemMoit mpoOsI (1o GpeHondTanenny).

Jlabopamopnasa pavoma — «OnpenesieHne cTabNJILHOCTH BOAbI.
HccaenoBanne arpecCHBHOCTH BOJIBI 10 OTHOIIEHHIO K KOHCTPYKIIMOHHBIM MaTepHAIaAM»

1. JlaiiTe moHATHE TEPMUHBI «CTaOMIbHAs BoAay. Kakne XuMHU4YecKre KOMIIOHEHTHI, COIEP-
JKaIuecs: B BOJE, ONPEACIISIIOT €€ CTAaOMIIBHOCTD MO0 OTHOIICHHUIO K OETOHY U MeTasuty?

2. Knaccudukanus GopM yrieKucioThl, CoAepKalieiicss B MPUPOAHBIX BOJaX U BOJHBIX pac-
TBOpax? HamumuTe ypaBHEHHE IMOJIHOTO YTIIIEKHUCIOTHOTO PABHOBECHS U ypaBHEHUE KapOOHAT-
HOT'O PABHOBECHS U MOSICHUTE «YTJIEKHUCIOTHOE PABHOBECHE)» BOJHOTO PACTBOPA C TOUKH 3PEHHUS
npunuuna Jle-Illarense.

3. Hanumure ypaBHEHUS! XUMUYECKUX PEAKIUi, MPOTEKAIOIINX MPU pa3pylIeHUH OETOHA U
W3BECTKOBBIX ITOPOJI IO JICHCTBUEM arpeCCUBHOMN YTIICKHCIIOTHI.

4. O0BsICHUTE CYTh METO/1a OTpeeNieHUs] CTAOUILHOCTH BOJIBI 10 OTHOILICHUIO K OETOHY Me-
TOAOM KapOOHATHBIX UCIIBITAHUH.

5. KakoBa posb pacTBOPEHHOTO B BOJIE KUCIOPO/a M arpeCCUBHOM YITIEKUCIOTHI B IIpoIiecce
KOPpO3UHU METAIIOB?

6. Kakum MeTo/10M OmNpeensitoT KOPPO3UOHHYIO aKTUBHOCTH BOJIBI IO OTHOLICHHIO K XKelle-
3y? IosicHuTe (HU3UKO-XMMHUYECKYIO CYIIHOCTh JAHHOTO METO/Ia.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK W YPOBHeil cOpMHPOBAHHBIX KOMIIETEHIUI

Yposens chop-
MHUPOBAHHBIX Ornenka IMosicuenus
KOMIIETEHIIN U
TeOpeTI/I‘{eCKOG COACPIKAHNUE KYypCa OCBOCHO IIOJIHO-
CTBIO, BCE TIPETyCMOTPEHHBIE TIPOTPaMMOi 00y4eHUs yueOHbIe
3adaHHs BBIITOJIHCHEI.
OOyuaromuiicsi AEMOHCTPUPYET OTIUYHYIO CIIOCO0-
HOCTBH OCYIIICCTBJISITB ITOUCK, KpI/ITI/I'-IeCKI/II/I aHAJIN3 U CUHTE3
BhICOKHI 3aureno WHPOPMAIUK, PUMEHSITh CUCTEMHBIH TOAXOJ JJIsl PEeIICHUS

MOCTaBJICHHBIX 33/1a4 B 001aCTH TeXHOC(HEpHOH 6€30IacHOCTH;
MPOBOANUTH COOp M JOKYMEHTHPOBATH HH(POPMALIHIO O COCTOSI-
HUU OKPYXaroLed Cpelpl, UCIOJIb3YEMbIX METOAAX U Cpell-
CTBaxX M3MEPEHUs], OCYIIECTBIIATh KOHTPOJIb 32 COOJIOAECHUEM
TEXHOJIOTHUECKHX IPOIECCOB M PEXHMOB PabOTHI MPHPOIO-
OXpaHHBIX 00BEKTOB

TeopeTnueckoe CcoJiepKaHue Kypca OCBOCHO ITOJIHO-
CTBIO, BCE MPEAYCMOTPEHHBIE POTPAMMOI 00yUeHUs yIeOHbIE
3alaHHA BBIIIOJIHEHBI C HE3HAUYUTCIIbHBIMU 3aMCUYaHUAMU.

OOyuatomuiics CIMOCOOeH B JIOCTATOYHOH CTENeHHU
bazoBsriii 3auyTeHo OCYUIECTBIATH MOUCK, KPUTUYECKUI aHAIN3 U CHHTE3 WH(HOP-
MaIiH, TPUMEHSATh CUCTEMHBIN MOIXOJ ISl PEIISHUs] TTOCTaB-
JICHHBIX 3a/a4 B 00JaCTH TEXHOC(EPHOH 0€30IacHOCTH; MPO-
BOJUTH COOp M JIOKYMEHTHUPOBAaTh HH(POPMAIIUIO O COCTOSIHUU
OKpYKarollel CpeJbl, UCTOJIb3yeMbIX METOJaX W CPeJCTBax
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Ypogens chop-
MHPOBAaHHBIX Onenka [Nosicuenus
KOMIIETEHIINH

U3MEpPEHHUs, OCYIIECTBIIATH KOHTPOJIb 32 COOIIOJICHUEM TEXHO-
JIOTUYECKHUX TPOLECCOB M PEKUMOB PAOOTHI MPHUPOJOOXPaH-
HBIX 00BEKTOB

TeopeTnueckoe cojepikaHue Kypca OCBOCHO YaCTHUYHO,
OOJBIIMHCTBO MPEIyCMOTPEHHBIX IPOrpaMMOi  00ydeHUs
y4eOHBIX 3a/IaHUH BBIITOJHEHO, B HUX UMEIOTCS OIIUOKH.

OOyJaromuiicss MOXXET TIOf] PYKOBOJCTBOM OCYIIIECTB-
JSTh TIOUCK, KPUTUYCCKUI aHaIM3 W CUHTE3 HH(OpMAIIWH,
MPUMEHSATh CUCTEMHBIN MOAXOJT JUIsl PEUICHHs TTOCTABICHHBIX
3amau B 00jacTH TeXHOC(hEpHOH 0€30MacHOCTH; IMPOBOAUTH
cOOp M TOKyMEHTHPOBATh MH(POPMAIMIO O COCTOSHHH OKpPY-
JKarollel cpenbl, UCIONb3YeMbIX METOAax U CPeACTBaX H3Me-
PEHUSI, OCYIIECTBISITH KOHTPOJIb 32 COOJIIOJICHUEM TEXHOJIOTH-
YECKMX MPOIECCOB U PEKHMOB pabOThI MPUPOTOOXPAHHBIX
00BEKTOB

[Toporosbiii 3auyTeHo

Teopetuueckoe copepxaHue Kypca HE OCBOEHO, 0O0JIb-
HIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMOi 00y4eHUs y4eOHBIX
3aaHuil MO0 HE BBITIONHEHBI, TUOO COMepKaT rpyoble Ommo-
KU; JOTOJIHUTENIbHAsL CaMOCTOsATeIbHAsl paboTa HaJl MaTepua-
JIOM He TMpuBeNa K KaKoMy-TH00 3HAYUTEITbHOMY MOBBIIICHHUIO
Ka4eCcTBa BBITIOJHEHUS y4eOHBIX 3aaHUI.

OOyJaromuiicss HE CIIOCOOCH OCYIIECTBIATh TIOUCK,
KPUTUYECKUH aHalN3 M CHHTE3 WHPOPMAaIUH, TPUMEHSTh CHU-
CTEeMHBIN TIOAXOJ JUIsl PELICHHUS TIOCTABJICHHBIX 3a/1a4 B 00Ja-
CTH TexHoc(hepHOU 0e30MacHOCTH; MPOBOAUTH COOP W JOKY-
MEHTUPOBaTh MHPOPMAIMIO O COCTOSIHUU OKpY’Kalollel cpe-
Abl, HUCIIOJB3YEMbBIX METOJAaX M CPEACTBAX H3MECPCHHA, OCY-
IIECTBIATh KOHTPOIb 3a COOJIIOJIGHHEM TEXHOJIOTMYECKUX
IPOLIECCOB U PEKMMOB PAOOTHI IPUPOIOOXPAHHBIX O0BEKTOB

Huskuit He 3aurteno

8. MeToanyeckue yKa3aHus JUIsl CAMOCTOSATEILHOI PadoThI 00y4aloInXCst

CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHWIO HABBIKOB Pal0OTHl C y4yeOHOU H
HAy4YHOW JIMTEPATypOH, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOT0 MaTepHralla 0 OCHOBHBIM
METOJIaM M TE€XHOJIOTHSM 3allIUThl OKPY>KAIOUIEH cpeibl OT TEXHOT€HHOTO BO3/IEHCTBUS; OCHOB-
HbIM MEXaHHM3MaM MpPEeBpallleHHs] MUKPOOPTaHW3MaMH pa3IMYHBIX XMUMHUYECKHX COEIWHEHHH,
3aKOHOMEPHOCTSIM Tpoliecca OMOXMMHUYECKOIO OKHCIEHUS OPraHMYeCKMX U HEOPraHMYeCKHX
BELIECTB.

CamocTosrenbHas paboTa BBINOIHIETCS BO BHEAYIUTOPHOE (ayJUTOPHOE) BpeMs IO 3aj]1a-
HUIO U TP METOJMYECKOM PYKOBOJICTBE MpENoaaBatelis, HO 63 ero HemoCpPEeACTBEHHOrO yda-
CTUS (TP YaCTUYHOM HEMOCPEJCTBEHHOM YYacTHH IPENoJaBaTelis, OCTABISAIOIIEM BEIYIIYIO
pOJIb B KOHTPOJIE 3a pabOTOH CTYJIEHTOB).

Dopmul camocmosmenvHol pabomul 6akagaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CeOs:

— 3HAKOMCTBO C HM3YY€HHE M CHCTEMAaTU3aLUI0 O(PUIHUAIBHBIX TOCYAapCTBEHHBIX JOKY-
MEHTOB: 3aKOHOB, ITOCTAHOBJICHUH, YKa30B, HOPMAaTUBHO-MHCTPYKIIMOHHBIX U CIIPABOYHBIX Ma-
TEpUaAIOB C HCHOJIb30BaHWEM HH()OPMAITMOHHO-TOUCKOBBIX cucteM «KoucynbranT Ilmocy,
«["apanT», rodansHOM cetn «MHTEpHET»

—  H3y4yeHHue y4eOHOM, HaydHOU M METOANYECKOH JIMTepaTyphbl, MATEPHAIOB MEPHUOANIECKUX
U3/IaHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPEICTB OPUITMATEHOM, CTATUCTUYECKOH, TIEPUOMUECKON 1
Hay4YHOU MH(OpMAIIH;

—  CO3JaHUE MPE3EHTALUI U TOKJIAI0B IO YCIIOBHIO KEHC-3aaHusl.
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B nponecce n3ydenus pucuuiuinabl «Hayku o 3emie U XUMHs OKpyKarolien cpenbl» Oa-
kanaBpamu HampasieHus 20.03.01 «TexHocdepHas 6€30MaCHOCTE» OCHOBHLIMU BUOAMU CAMO-
cmosamenbHol pabomul SIBISIOTCS:

—IOJIrOTOBKA K ayJUTOPHBIM 3aHATUSAM (JICKIUSAM, NMPAKTUYECKUM U JTAOOPATOPHBIM 3a-
HSATUSIM) U BBIIIOJTHEHUE COOTBETCTBYIOIIMX 3aJIaHUN;

—caMocTosITeNbHasl padoTa HaJ OTACIbHBIMU TeMaMU y4e€OHOW AMCUMILTUHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTUYECKUM ILJIAHOM;

—TOATOTOBKA JIOKJIAI0B U MPE3EHTALMI B paMKaXxX BBIIOJIHEHH pedepaTa;

—BBITIOJIHEHHE TECTOBBIX 3a/IaHHI;

—MOATOTOBKA K 3a4€Ty.

CaMOCTOSTENbHOE BBIIOJIHEHUE MeCmosbiX 3a0anuil 10 BCEM pasliellaM JUCLMILIMHBI
chopmupoBaHo B GoHe orieHOuHBIX cpencTB (POC).

JlaHHbIE TECTHI MOT'YT UCIIOJIB30BATHCS:

— 0akayiaBpamu Mpu MOJTOTOBKE K 3a4eTy B (hopMe caMONPOBEPKH 3HAHUIA;

— IpenojaaBaTeIsiMHU AJI IPOBEPKU 3HAHUN B KauecTBE (POPMbI IPOMEKYTOUHOTO KOH-
TPOJIA HA IPAKTUYECKUX U JICKLMOHHBIX 3aHATHUAX;

— I IPOBEPKHU OCTATOYHBIX 3HAHUH OaKalaBpOB, M3YYHBIINX JAHHBIN KypC.

TecToBble 3amaHHsl pACCUMTaHbl Ha CAMOCTOSITENBbHYIO paboTy 0€3 HCIOJIb30BaHUSA
BCIIOMOTaTEIILHBIX MaTepHaioB. To €CTh MPH UX BBIIOJIHEHUH HE CIIETYET TIOIb30BaThCS YICOHOH 1
JOPYTUMUA BUJAMHU JUTEpaTypbl. [ BBINOTHEHUS TECTOBOTO 3aJaHUs, MPEXKIE BCETro, CIeayeT
BHUMATEIILHO TPOYHUTATh TOCTABICHHBIA Bompoc. [locie O3HAKOMIICHHS C BOIPOCOM CIEIYET
NPUCTYNaTh K TMPOYTEHHUIO Tpe/laraéMblX BapHaHTOB oOTBeTa. HeoOXoauMo MpoduTarh BCe
BapUMAHTBI W B KadeCcTBe OTBETa CJeIyeT BbIOpaTh uHACKC (IMdpoBoe 0003HAYCHHE),
COOTBETCTBYIOILIUI MpaBIWIILHOMY OTBeTy. Ha BbINOJIHEHUE TecTa OTBOJUTCS OTPAaHUYEHHOE BpPEMSI.
OHO MOJKET BapbHPOBATHCS B 3aBHCUMOCTH OT YPOBHS TECTUPYEMBIX, CIIOXKHOCTU U 00BEMa TecTa.
Kak npaBuiio, BpeMsi BHIIOTHEHHS TECTOBOT'O 33JaHus orpeessieTcs u3 pacdyera 60 ceKyH Ha OIUH
Borpoc. CojyiepkaHue TECTOB MO JAWCIMILIMHE OPHEHTHPOBAHO HA IMOJTOTOBKY OaKajlaBpOB IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOJHEHUS TECTa TO3BOJISET MPENoJaBaTeNsiM CYyIUTh O
XOJIe CAMOCTOSITEIIFHOM pab0ThI OaKaTaBPOB B MEKCECCUOHHBIIN TIEPHOJ M O CTETICHN UX TTOJITOTOBKU
K 9K3aMeHY.

Iloozomoska 0ok1a006 u npesenmayuil 8 pamKax 8blNOJIHEHUs pedhepama.

Jlokian coctaBisieTcs MO 3a/IaHHOM TeMaTUKe U MpeArnoiaraeT noaoop HeoOXOUMOro Ma-
TepHalia ¥ ero aHaJu3, ONPEICIICHHE er0 aKTyalIbHOCTH H JOCTATOYHOCTH, (JOPMUPOBAHUE TITaHA
JOKJIa[ia WK CTPYKTYPBHI BHICTYIUICHHSI, TAKMM 00pa3oM, 4YTOOBI TeMa Oblia MOJHOCTHIO PACKPHI-
Ta. M3noxxenne Marepuana JOJDKHO OBITh CBSI3HBIM, MOCTEAOBATEIbHBIM, J0Ka3aTeabHbIM. Cro-
co0 M3MOKEHUs MaTepuala JJisi BBICTYIUICHHS AOJDKEH HOCUTh KOHCTIEKTHUBHBIM WU TE3UCHBIN
xapakrep. [logrorosnennass B PowerPoint mpe3eHTanusi JOJDKHA HILTIOCTPUPOBATH JOKJIA U
OBITH yIOOHOI JIJ1s1 BOCTIPUSTHS

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX PH OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIUHE

JInsi yCTemHOro OBJaCHUs JUCIUIUIMHON MCIONB3YIOTCS Creayrome HHopMam-
OHHBIE TEXHOJIOTHU O0YUCHHS:

* MpH MPOBENCHHU JICKIMI HCIONB3YIOTCS TMPE3CHTAIlMM Marepualia B MpOorpamMe
Microsoft Office (PowerPoint), Beixom Ha mnpodeccHOHaNbHBIE CANTHI, HCIOIb30BaHUE
BUJ/ICOMATEPHUAJIOB PA3IMYHBIX HHTEPHET-PECYPCOB;

* jabopaTopHble 3aHATHS 10 JUCIMIUIMHE TIPOBOIATCS B CHEHUATU3UPOBAHHON
y4eOHOIl ayTUTOpHH.

JlaGopaTtopHbIe 3aHATHS 110 JHUCIMILUIMHE IPOBOASATCS C UCIIOJIB30BAaHUE PA3IMYHOIO JIa-
OopaTtopHOoro obopynoBanus. Ha 3aHATHH 00yYarOUIMiicss 3HAKOMHTCS ¢ (PH3UKO-XUMHYECKUMH
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METOJIaMHU aHaln3a 00BEKTOB OKPYXKAIOIIEH Cpellbl, TEXHOJOTHICCKUMHI METO/IaMH, UCTIOJIb3Yye-
MBIX TIPH O00E3BPESIKUBAHMH/OYMCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ[, YYUTCS TOTOBUThH CTaH-
JApTHBIC PACTBOPBI, CTPOUTH KAITMOPOBOYHBIE TPAPUKH U T.I1.

B mpomecce wu3ydeHHWs] IUCIHMIUIMHBI YYEOHBIMH IICNISIMH  SIBJISIFOTCS  TICPBUYHOE
BOCTIpUATHE Yy4eOHOW WH(POPMAIMM O TEOPETUYECKMX OCHOBAX M TNPUHIMUIAX padOThI ¢
JOKYMEHTaMH (KapThl, TUIaHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMHHAHHE, a TaKKe
CTPYKTYpUPOBAaHHE TIONYyYEHHBIX 3HAHWM W  Pa3BUTHE HWHTCIUICKTyalbHBIX YMEHUH,
OPUCHTHUPOBAaHHBIX Ha CHOCOOBI JESTEIBHOCTH PENpOAYKTHBHOTO Xapakrepa. llocperactBom
UCTIOJIB30BAaHUS ITHX WHTEIUIEKTYaJbHBIX YMEHUH JOCTHralOTCsl y3HABaHUE pPaHEe YCBOSCHHOTO
Marepuala B HOBBIX CUTYaIUsIX, IPUMEHEHUE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX CUTYAITHSIX.

JUist moCTHXKEHUST ATHX IeNIel MCTHOIB3YIOTCS B OCHOBHOM TPaJWIIMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM PA3IMYHOr0 COYECTAHMS MMaCCUBHBIX (hopMm
(JIeKIus1, MpaKTUYeCKoe 3aHATHE, TAOOPAaTOPHOE 3aHATHE, KOHCYIbTAIUS, CAMOCTOATENIbHAS Pa-
00Ta) U PENPOAYKTHUBHBIX METOJ0B OOydeHHs (IIOBECTBOBATEIBHOE H3JIOKEHUE Y4EOHOW WH-
dopmanuu, 0OBICHUTENHHO-MILTFOCTPATUBHOE M3JIOKEHHE) M JTa0OpaTOPHO-TIPAKTUIECKUX Me-
TOJI0B 00y4eHHUs (BBITIOIIHEHHE pedeparta).

YHuBepcuTer oOecredeH HEOOXOAUMBIM KOMIUICKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
obecrnieveHus:

®  CEeMEHCTBO KOMMEPYECKUX ONEPAMOHHBIX cucTeM cemelictBa Microsoft Windows;

e oducHsbI nakeT npunoxeHuit Microsoft Office;

e [porpamMMHas CHCTEMa JJIsi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYECOHBIX U
HAYYHBIX paboTax «AHTUILIaruat.BY3».

10. Onucanue MaTepuaILHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOIi 111 OCylIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Peanuszanus yueGHOro npoiiecca OCyIEeCcTBISIETCS B CIIEHUANbHBIX YUYEOHBIX ayJUTOPHUIX
YHHUBEpCUTETA Ul NPOBEIEHUs 3aHATUI JICKIMOHHOIO THIIA, MPAKTHYECKUX U JIAOOPaTOPHBIX
3aHATHUH, TPYNIIOBBIX W WHAWBHIYATbHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS M MPOMEXKYTOU-
HOM arTectanuu. Bee ayauTopun yKOMIIEKTOBAHbI CIIEUATIN3UPOBAHHON MeOEbI0 U TEXHUYE-
CKUMHU CpPEJCTBAMH OOYYEHHMs, CIYKaLIUMH JUIsl MIpe/ICTaBIeHNs] yueOHOW MHpopManuu 00Jib-
moit ayauropuu. [Tpu HeoOxoaquMocTH 00ydaromuMcs IpeaaraloTcsi HAbOpbI AEMOHCTPALUOH-
HOTO0 00OpyIOBaHMS M Y4eOHO-HAIJISIAHBIX NOCOOUH, OOecrneunBarole TeMaTUYeCKue UILTIo-
crpanuu. CamocTosiTenbHast paboTa 00yJaroIXCsl BBIMOIHIETCS B CHEIUAIM3UPOBAHHOM ayau-
TOpUH, KOTOpasi 00opynoBaHa yueOHON MeOenblo, KOMIbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO
HNOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue Juis XpaHeHUsI U NMPOo(UIAKTUYECKOT0 00CTy)KUBaHUs y4eOHOro 000-
pyZlOBaHUS.

TpeGoBanus kK ayAUTOPUAM
HanmenoBanmne CIICHUaJIbHBIX HOMCI]_[CHI/Iﬁ n OCHaH_ICHHOCTB CIICHHUAJIBbHBIX HOMeH.[CHHfI
TTOMEMICHUH 711 CAMOCTOSTEITFHOM PaObOThI ¥ TIOMETICHHH JJISI CAMOCTOSITEIbHON PaOOTHI
Cromnbl U CTynbs; pabodee MECTO, OCHAIIIEHO
KOMITBIOTEPOM C BBIXOJIOM B ceTb MHTepHeT
U 3JIEKTPOHHYIO MH(OPMAIMOHHYIO 00pa30-
BaTENbHYIO Cpelly, a TakXKe: dKpaH, IMpoeK-
TOp, MapKepHas J0cKa, 2 cTeiiaxa s
KHHT, CTEH]l OXpaHbl TpyAa U TEXHUKU Oe3-
OIACHOCTH.
VYuebnas naboparopust (JlabopaTopus mpo-
[Tomermienue 1t 1a00pATOPHBIX 3aHATHH | MBIIUIEHHONW SKOJIOTHUHM) JUIS TPOBEICHHS
71a00paTOPHBIX 3aHSATUHN, OCHAIIEHHAs J1a00-
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Ilomemenue nis JEKIUOHHBIX U MPAKTH-
YECKHMX 3aHATUM, TPYNIOBBIX W WHJIHUBH-
NyalIbHBIX KOHCYJIbTALUM, TEKyLen u
IIPOMEKYTOUYHOM aTTECTALUU.




HaunmenoBanue crieninaabHBIX TOMEIICHUN U
TTOMEMICHUH 711 CAaMOCTOSATEITFHOM PaOOThI

OCHaIIEHHOCTh CTIEIUATBHBIX TOMEIICHUNA
¥ TIOMETICHHH TSI CAMOCTOSITEIIbHON PaOOTHI

PaTOPHBIMU CTOJIAMH M CTYJBSIMH, CIIEIyIO-
muM  oOopylnoBaHuEM: HOHOMepsl pH-
Okcnept — 3 wr., crnekrpodoromerp 13-
5300B, dortokonmopumerp KDK-2, Bech
agaiuTuyeckue - — 2 IIT., CTEH/I-
BCTPSIXUBATEb, CYHIMJIbHBIN mIKad, LEH-
Tpudyra 1aboparopHasi.

[Tomemenuss 11t cCaMOCTOATENIBHOM pa-
0OTEI

CToutbl, CTYNbs, 9KpaH, npoekrop. Paboune
MecTa CTY/ACHTOB, OCHAIICHbI KOMIbIOTEpa-
MH C BBIXOJIOM B ceTh VHTepHET W aJiek-
TPOHHYI0  HMH(OPMAIMOHHYI0  00pa3oBa-
TEJIBHYIO CpPeLy.

[Tomemenue 11 XpaHeHus U mpoduiak-
TUYECKOTO  OOCIYy)KUBaHHUS  y4eOHOTrO
000pyTIOBaHUS

Pacxomubie Marepuaibl Ui peMOHTa U 00-
CIIy’)KUBaHUS TEXHUKH. MecTa it XpaHCHHUs
000pyI0BaHUS
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