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1. O0mme mojoKeHUs

Hucnummuaa «Hayku o 3eMiie U XUMUsl OKPYXKaloIe Cpebl» OTHOCUTCS K 4acTH, Gop-
MUPYEMOI y4aCTHUKaMH 00pa30BaTeNbHbIX OTHOIICHHH 6J0ka 1 y4eOHOro riaHa, BXOAAIIETO B
coctaB oOpazoBaTesbHON Tporpammel Beiciiero odpaszoBanus 20.03.01 — Texnochepnas 6e3-
onacHocTh (mpoduib — MHKeHepHas 3aIuTa OKPYXKAIOIICH CPE/Ibl).

HopMmaTtuBHO-MeToanueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
nuruinHbl «Hayku o 3emiie 1 XuMusi OKpy>KaroIen cpebl» SBISIOTCS:

o ®@enepanbhblii 3akoH «O0 ob6pazoBanuu B Poccuiickoit deneparyiny», yTBepKISHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBep>KACHUU MOPSIKA
OpraHMu3alil U OCYIIECTBICHUS O0Pa30BaTEIbHON NEATEIHHOCTH MO 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUS - MporpaMmaM OakalaBpHara, MporpamMMmaM CIEHUANINUTETa,
porpaMMaM MarucTparypsl.

o [IIpukaz MunucrepcrBa Tpyna u couuanbHo 3amuTel Poccuiickoit Penepanuu ot
28.12.2015 r. Ne 11571 «O06 yTBepx)aeHUU NMpodecCHOHAIBHOTO cTaHAapTa - Crenuaiuct B 00-
JacTu pa3pabOTKH, COMPOBOKICHNS U MHTETPALIHA TEXHOJIOTHIECKUX MPOIECCOB M MPOU3BOICTB
B 0071aCTH OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUI»;

o [IIpukaz MunucrepcrBa Tpyna u couuanbHOM 3amutel Poccniickoit ®Penepannuu ot
07.09.2020 r. Ne 5691 «OO6 yTBepkaeHHH MPOPECCHOHANBHOrO cTaHaapTa - CHenuasucT 1o
HKOJIOTHYECKOM 0e30MacHOCTH (B IPOMBIIIIIICHHOCTH ),

o @enepasibHBIN rOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuart), YTBEp>KICHHBIN MpuKazoM MuHuctepctBa oOpa3zoBanus u Hayku PD Ne 680 ot
25.05.2020 1

e VYyeOHbIE TUIaHBI 00Pa30BaTENBHON MPOTPaMMbl BBICHIETO 00pa30BaHUs HAMpaBICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
IIbl), TIOATOTOBKH OakanxaBpOB IO OYHOM, OYHO-3a0YHOM W 3a04HON dopMam 00y4deHUSs, 0/100-
pennbiit YuensiM coBetoM YIJITY (mporokon Ne3 ot 16.03.2023) u yTBEp)KIACHHBIH PEKTOPOM
YTJITY (16.03.2023).

e OO0yuenue o obpazoBatensHoi mporpamme 20.03.01 — TexHnocdepHas 6e30macHOCTh
(mpodws — MHkeHepHas 3aIuTa OKPYXKArOMIEeH CPeibl) OCYIIECTBIAETCS Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI N0 TUCHMIIJIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrPaMMbI

HJ'IaHI/IpyeMI)IMI/I pe3yiibTaTaMu O6y‘~I€HI/I$I Mo JUCHUINIMHE ABJIAKOTCA 3HAHUSA, YMCHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIIbHOCTH, XapaKTePHU3YIOLIHE ITanbl/ypoBHU (OPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00eCTeunBaIOINe JOCTIKEHNE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOW IIPOTrpaMMBbI B LIEJIOM.

Leab ocBoOeHMA TMCUMIIMHBI — 03HAKOMJIEHHE 00YYaroIIMXCs ¢ OCHOBHBIMU UCTOYHHU-
KaMH, (QU3UKO-XMMHUYECKMMHU U OMOXMMHUYECKMMHU MpoleccaMd (OPMHUPOBAHUS XUMHUYECKOTO
cocTaBa OCHOBHBIX reocdep 3emiin, oOIIMMH 3aKOHOMEPHOCTSMHU paclpeaeseHUus] XUMUYECKUX
BEIIECTB B Onocdepe, 0COOCHHOCTSIMU PacHpOCTpaHEHus, TpaHCc(hOopMallMM U HAKOIUICHUS 3a-
TPpA3HAIOMINUX BEHIECTB B OKOJIOTMYCCKUX CUCTEMAX.

3agaum AUCHMIIMHBI:

— O3HAKOMUTbH CTYJIEHTOB CO CTPOCHUEM OCHOBHBIX Teocdep 3eMIH H OCHOBHBIMH XUMH-
YEeCKUMH, (PU3UKO-XHUMUYECKUMHU U OMOXMMUYECKUMU MPOLIeCCaMU, MPOTEKAIOLUIMMU B 6uocde-
pe U ee KOMIIOHEHTaX;

— JaTh CTYJEHTaM KOHKPETHbIE 3HAHUS B OOJIACTU BIUSHHS aHTPOIOTEHHBIX (PaKTOpOB
Ha U3MEHEHNEe XUMUYECKOI0 COCTaBa OCHOBHBIX reocdep 3emiu;



— HAYYHUTh CTYJCHTOB OCYILECTBIIATH MOMCK, KPUTHUECKUI aHAIN3 U CHUHTE3 MH(popMa-
IIUH, IPUMEHATh CUCTEMHBIN MOAXO[ JUIsl PELIEHUs IOCTaBJIEHHBIX 3ajjay, MPOLECCY MPOTHO3H-
pPOBaHMsI OBE/ICHUSI XUMUYECKUX BEUIECTB B OKPY)KAIOILEH Cpefie MO BIMSHUEM IPUPOJHBIX U
AHTPOIIOTEHHBIX (PAaKTOPOB U pa3pabOTKe CIIOCOOOB yNPaBIEHUS XMMUUYECKUM COCTOSSHUEM 00b-
€KTOB MPUPOJHON Cpelbl U PEKOMEHAALNN IO CHI)KEHHMIO YPOBHS XHMUYECKOTO 3arpsi3HEHUs
OKpy’Karollel cpeabl HanboJsiee oracHbIMU BELLECTBAMU,;

— JIaTh CTYAEHTaM OOIIMe MPEICTaBICHUS O 3aKOHOMEPHOCTAX M (PU3UKO-XMMHUYECKHX
MOJIEJISAX pacIpeiesIeHus, MUTpallui U TpaHC(POpPMallui XMMHYECKHX BelecTB B Ouocgepe, uc-
II0JIb3YEMBIX METOJIaX U CPEJCTBAX U3MEPEHMSI, O KOHTPOJIE 3a COOJIIOIEHNEM TEXHOJIOTHUYECKUX
IPOLIECCOB U PEXUMOB PabOThI IPUPOAOOXPAHHBIX OOBEKTOB.

[Tony4yeHHbIe CTyJEHTaMU 3HAHHS MTOMOTYT O0YYaroIIUMCs pa3BUBaTh CUCTEMHBIN MO/I-
XOJ] Ul pellieHus! IOCTABICHHBIX 33aJa4 U 00Jiee CO3HATEIbHO OCBAaUBATh TEXHOJOTHUECKUE KYp-
CBI, CBS3aHHBIE C CIIOCOOHOCTBIO aHATTU3UPOBATH TEXHOJOTHUECKUE MPOLECCH U PEXKUMBI pado-
Thl JEMCTBYIOILUX MPOU3BOACTB, PACCUUTBHIBATH HKOJIOTMUECKUE PUCKU Ui OpraHU3aluil ¢ Io-
3ULMHM PEKOHCTPYKLMU (COBEPIIEHCTBOBAHUS) AECUCTBYIOIIMX ITPOU3BOJICTB, a TAKXKE CO3/1aBac-
MBIX HOBBIX, 9KOJIOTHYECKH 0€30MaCHBIX, TEXHOJIOTUH U 000pyJOBaHUS.

IIponecc m3yueHnsi AUCHMILVIMHBI HANpaBJjieH HA (OpMUpOBaHHEe CJEIYIOIIMX YHH-
BepCAJbHBIX U NPO(ecCHOHATBHBIX KOMIeTeH M :

YK-1 CnocobeH OCymecTBISATh TMOUCK, KPUTHYECKUH aHAIM3 M CHHTE3 HH(OpMaIum,
HOPUMEHATh CUCTEMHBIN TIOJXO0/1 AJIsl PEIIEHUs TOCTAaBJICHHBIX 3aa4.

MK-2 CnocoOHOCTh aHAIM3UPOBATH TEXHOJIOTUIECKUE MPOIIECCHI i PEXKUMBI paOOTHI JIeH-
CTBYIOLIMX HPOM3BOJICTB, PACCUMTHIBATh SKOJIOTMYECKHE PHUCKH JUIsl OpraHu3aluil ¢ MO3ULUHU
PEKOHCTPYKIMU (COBEPLICHCTBOBAHMSI) AEUCTBYIOLINX IPOU3BOCTB, a TAK)KE CO3/1aBAEMbIX HO-
BBIX, 9KOJIOTHYECKH O€30I1aCHbBIX, TEXHOJIOIMI U 000PYAOBaHMUS.

IMK-6 CriocoOHOCTH MPOBOAUTH COOpP M JOKYMEHTHPOBATh MH(POPMALHUIO O COCTOSHHU
OKpY’Kalollel Cpefibl, UCIIOJIb3YeMbIX METOAAX M CPEICTBAX M3MEPEHUs; OCYLIECTBIATh MIPOU3-
BOJICTBEHHBIN KOJIOTMYECKUN KOHTPOJIb.

B pe3yabTare H3y4eHus AMCHHUIIMHBI 00y4aKOIMIicCs J0JKeH:

3HaTh:

— OCHOBHbIE HOPMATHBHBIE IIPABOBBIE aKThl B 00JIACTH OXPAHBI OKPY>KAIOLIEH Cpe/Ibl;

— METO/Ibl TOMCKa, KPUTHUECKOT0 aHajIn3a U CUHTe3a MH(GOPMAaIlMU O OCHOBHBIX THUIIOTE-
3ax MPOUCXOXKJICHUS U BOJIOLUHN 3eMJIH U JKU3HHU, (PU3UKO-XMMUYECKHe U OMOXMMUYECKHE 3a-
KOHOMEpPHOCTH (POPMHUPOBAHUSI XUMUYECKOTO cOCTaBa Ouocheps;

— UCTOYHHUKHN XUMHYECKOI0 3arpsizHeHus Ouocepsr;

— 00mmMe 3aKOHOMEPHOCTH paclpe/iesieHUss XMMUUECKHX BEIIECTB B Ouocdepe, B TOM
YHCciIe U MPOLECcCH TpaHC(hOpMAlMK U MUTPAIMH 3arpsI3HAIOMIMX BEIIECTB B HKOJOTHYECKUX CH-
cTeMax JJis pellleHus IOCTaBICHHbBIX 33/1a4,;

Ymersn:

— BBIICIISATh OCHOBHBIE (DAKTOPBI, BIUSAIONINE HA SKOJIOTHYECKYI0 0€3011acHOCTh, IPOTHO-
3UpOBAThH BIUSHHUE 3arpsA3HAIONIMX XMMHYECKHX BELIECTB, B TOM YHUCIIE€ U 0CO0O OMAacHbBIX, Ha
COCTOSTHUE OCHOBHBIX KOMIIOHEHTOB OMocdepsl;

— OCYIIECTBIIATh MOUCK, KPUTUUECKUH aHaIM3 U CUHTE3 MH(OPMAIUH, NIPUMEHSTh CH-
CTEMHBIN MOJIXOJ ISl pELIEHMsI TIOCTaBIEHHbIX 33/1a4;

— MepBOHAYAIbHbIE HAaBBIKM aHAJIM3a TEXHOJOIMYECKHX MPOLIECCOB M PEKUMBI pabOTHI
JENCTBYIOIUX MPOU3BOCTB, PACCUNTHIBATH 3KOJOTUYECKUE PUCKH JIJISl OPraHU3alMi ¢ MO3ULIUN
PEKOHCTPYKIMH (COBEPILICHCTBOBAHUSA) JEHCTBYIOIINUX MPOU3BOJICTB, @ TAKXKE CO3/1aBaEMBIX HO-
BBIX, 9KOJIOTHYECKH O€30IacHBIX, TEXHOJIOTUI 1 000pYJ0BaHMUS;

Baaners:

— METOJIaMU MOMCKa, KPUTHUECKOT0 aHaln3a U CUHTEe3a UH(pOpMalK, TPUMEHEHHEM CH-
CTEMHOTI'0 [TO/IX0/1a AJIs1 PELIEHUS TIOCTAaBICHHbIX 3a/1a4;

— CIIOCOOHOCTHIO MPOBOAMTH COOpP M JIOKYMEHTHPOBAaTh HMHGOPMAIUMIO O COCTOSIHUM
OKpYXarollel cpeabl, UCIOJIb3YEMBIX METOJaX M CPEICTBAX H3MEPEHMs; OCYIIECTBIATh KOH-
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TPOJIb 32 COONIOIEHHEM TEXHOJOTMYECKHX IPOIECCOB U PEKUMOB PabOThI MPUPOTOOXPAHHBIX
00BEKTOB.

3. MecTo TUCIHHUIIMHBI B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jannast yueOHasi IUCUUIUIMHA OTHOCUTCS K JUCHUIUIMHAM MO BBHIOOPY BapMaTHBHOM ya-
CTH, 4TO O3HA4aeT (popMHUpOBaHUE B Mporecce o0ydeHUs y OakanaBpa OCHOBHBIX Ipodeccro-
HAJIbHBIX 3HAHUM U KOMIETECHIIUN B paMKaX BHIOPAHHOTO MPOQHIISL.
OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIIETYIOIIErO
nzydenus qucruiuinH OITOIT n Hanrcanust BBITYCKHOM KBaTU(UKAIITMOHHONW PabOTHI.
Ilepeuens obecneyusaowux, Conymcmsyrowux u 0b6ecneyu8aemvlx OUCYUnIuH
Ob6ecnieunBaronme ConyTCTBYIOIIHE ObecrieunBaeMbIe
OcHoBbl HHGOPMaIMOHHOK | Meanko-0nonornyeckue [IpomblieHHAas SKOJIOTHS

KYJIBTYpBI OCHOBBI 0€30I1aCHOCTH
[TpousBoacTBeHHAs [Tpon3BOCTBEHHBII AKOIOTHYE-
MPaKTHKA [0 TOJTYYCHHIO CKHUI1 KOHTPOJIb
npodeccHOHaTbHBIX [ToaroToBKa K HpOLEIype 3aLIHUTHI

YMEHUH U OIBITA IIPO-
(beccuoHanbHOM n1es-
TEJIbHOCTH

¥ 3alIMTa BBITYCKHON KBaTU(pUKa-
IIUOHHOM paboTHI

Yka3aHHBIC CBSI3H AUCIHILINHBI JAIOT 00YYaIOIEMYCsI CHCTEMHOE TIPEIICTABICHHE O KOM-
IIeKCe M3Yy4aeMbIX AUCUUILTUH B cooTBeTcTBUM ¢ PI'OC BO, uTo obecneunBaeT TpeOyeMblii
TEOPETHUUYECKUN YPOBEHb U MPAKTUYECKYIO HAMPABIEHHOCTh B CHUCTeMEe OOydeHHus u Oymyiein
JIeATEIbHOCTH BBIITYCKHHKA.

4. O0beM TUCHHUINIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYecKuX
4acoB, BbII€JIEHHBIX HA KOHTAKTHYIO pa0oTy 00yuyalouuxcs ¢ npenojaasaresieM (1o Buaam

y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEJIBbHYIO PadoTy 00y4arommXxcs

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akajieMHUYecKUX 4acoB
i e e ouHasi Gpop- 3a04Hast OYHO-
Ma ¢dopma 3a04Has
dbopma
KonTakTHas pa6oTa ¢ npenojgaBareiemM*: 82,25 18,25 24,25
nexin (J1) 34 4 8
npaktudeckue 3ausatus (113) 16 6 10
nabopatopubie pabotsr (JIP) 32 8 6
MHBIE BUJIbI KOHTAKTHOM pabOThI 0,25 0,25 0,25
CaMocTosiTeIbHasi padoTa 00y4arOIINXCsl: 61,75 125,75 119,75
H3ydeHHEe TEOPETHUECKOTO Kypca 20 48 60
MOATOTOBKA K TEKYIIEMY KOHTPOIIIO 38 74 56
KypcoBasi paboTa (KypcoBOii IPOEKT) - - -
MOJIFOTOBKA K MPOMEKYTOUYHOM aTTECTAIIUN 3,75 3,75 3,75
Bui IpOMeKyTOYHOIM aTTeCTAIMHN: 3a4er 3ayer 3ayer
O01asi TPY10eMKOCTh 4/144

*KonTtakTHast paboTa 00yyaromuxcsi ¢ mpenojaBareieM, B TOM YUCIE ¢ IPUMEHEHHEM JUCTaHIUOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHUS JIEKIIMOHHOTO TUMA, U (WJIN) 3aHATHSI CEMHHAPCKOTO
THUIA, JIAOOPaTOPHbBIC 3aHATHS, W (WJIM) TPYNIIOBbIE KOHCYIbTAIIUKM, U (WJINM) WHIAWBUAYAIbHYIO paboTy
oOyyaromerocs ¢ mpenojaBareieM, a TAKKe aTTeCTaAlUOHHBIE NCIBITAHUS IPOMEKYTOUYHON aTTeCTallHuu.
KonTtakTHas pabora MOXKET BKIIIOYATh MHBIE BUIBI YU€OHOH JESITENbHOCTH, peayCMaTPUBAIOIINE IPYII-
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MIOBYIO U MHIMBUAYaJIbHYIO paboTy 00ydaromuxcs ¢ npenojasaresieM. Yachkl KOHTaKTHOH paboThl ompe-
neisitorest [lonoxennem 06 opraHu3aluy ¥ NPOBEAEHUM KOHTAKTHON paboThI IPH peaau3aluy o0pa3oBa-
TEJNBHBIX MPOrpaMM BhICHIETO 00pa3oBaHMs, YTBEpKIeHHbBIM YueHbIM coBeToM YIJITY ot 25 derpans

2020 roxa.

5. ConeprkaHue TMCHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YacOB

5.1. TpynoemkocTh pa3aejioB AUCHUNIMHBI

o4Has ¢opMa 00y4eHHUsI

Ne | HammenoBanue pasnaeina gy CamocTosTelbHas
- P JI 113 JIP KOHTaKTHOM
1/ JTUCIAILINHEL pabora
paboThI
1 JII’zs):[en 1. Hayku o 3em- 18 16 ) 34 o4
2 | Pazgen v2 XuMHsT OKpY- 16 i 30 48 34
JKaroIeH CpeJIbl
Hroro no paznenam: 34 16 32 82 58
IIpomexxyTouHas arrecranus 0,25 3,75
Bcero 144
3a04Has popmMa 00yueHust
Ne HaumenoBanue pasuena Eeany CaMocTrosTenbHas
- e J 113 JIP | koHTaKTHOM
/T JICITUTUTAHBI pabora
paboThl
1 | Pasnmen 1. Hayku o 3emuite 2,0 6 - 8 50
2 | Pasnen U2. Xumust OKpy- 2.0 ) 8 10 72
YKAIOIICH CpeJIbl
HToro no pazgesam: 4 6 8 18 122
IIpomexxyTouHas arrectamus 0,25 3,75
Bcero 144
04HO-3204Hasi popma oOyueHust
Ne | HammeHnoBanwue pazaena i CamocrosiTenbHas
- JI 113 JIP KOHTaKTHOU
/11 JTUCIIAILINHEI pabota
paboThI
1 i:zzlen 1. Hayku o 3ewm- 4 10 ) 14 60
2 | Pazgen v2 XuMHs OKpy- 4 i 5 10 59
JKaroIIe cpesibl
Hroro no paznenam: 8 10 6 24 119
IIpomexxyTouHas arrectamus 0,25 3,75
Bcero 144

5.2. Conep:xkanne 3aHATHI JIEKIHOHHOTO THIIA

Pa3nen 1. Hayku o 3emue

Tema 1.1. Beeoenue 6 kypc «Hayxu o 3emney. I'eonoeusn u euopozeonoaus
Beenenue B kypc «l'eonorusi». [Ipenmer, nenu u 3agaun kypca. CBs3b IT'€0JIOTHH C APYTHU-
mu Haykamu. Wctopus passutus Hayku. Ctpoenue 3emun. BHyTpeHHHE reocdepbl, HX cTpoe-
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Hue. Gopma u pusmueckue nous 3emin. CTpoeHue 3eMiid: BHEITHUE U BHYTPEHHHE T€0C(EpEHI.
Mertobl U3ydeHHsi BHYTPEHHEro CTpoeHus 3emiin. CTpoeHHe U XMMUYECKUI COCTaB 36MHOM KO-
pbl. OcHOBBI yueHusi o muHepanax. [lonsarue o mmuepanax. Knaccudpukanuss MHUHEpaIoB 1O
ycIIoBUSAM 00pa30oBaHUs M KpHUCTaUIOXUMHUUYecKOMY npuHuumy. Kpucraminyeckoe u amopdnoe
CTpOEHHE BellecTBa MUHEpanoB. PU3NUECKHe CBOIICTBa MUHEPAJIOB: opMa, OKpacka, mpo3pad-
HOCTb, OJIECK, CIAalfHOCTh, MJIOTHOCTb, TBEPJOCTh, U3JIOM U Jp. DHAOTCHHbIN, YK30T€HHbIN U Me-
TaMOP(OTEeHHBIH TeHe3uc MuHepanoB. OCHOBHI y4eHHs O TOpHbBIX nopoaax. [loHaTHe o ropHbBIX
noponax. Knaccudukanusi ropHbIX MOPOA MO MPOUCXOKICHHUIO: MarMaTU4yeckue, OcaJovyHbIe,
MeTaMmopuieckue (MUHEPATbHBIN, XUMUYECKHI COCTaB, OTIIMYUTEIbHbIE OCOOCHHOCTH H T.JI.).
I'unporeonorus. [lonsitue o noxzemubix Boaax. IIpoueccel popmupoBaHus, COCTaB U CBONWCTBA
MOJI3EMHBIX BOJ. DHJIOT€HHBIE M 3K30I'€HHBIE T'€0JIOTMUECKHUE MPOLECCHl. DK30T€HHBIE MPOLIEC-
Chbl: BBIBETPUBAHUE; I€OJIOTMYECKasi NEATEIbHOCTh BETPA, MOBEPXHOCTHBIX TEKY4YHMX BOJ, MOJ-
3€MHBIX BOJI, JIETHHUKOB, MOPEi M OKEaHOB. DHIOT€HHBIE MPOIECCHI: MarMaTu3M, MeTaMophu3m,
3emieTpsicenne. OcHoBHbIE GopMbl U Tullbl penbeda. OcHOBHBIE AyeMeHThl GopM penbeda.
Knaccugukanus ¢hopm penbeda M0 OTHOMICHUIO K MPHIIETAIONIMM IPOCTPAHCTBAM, IO MPOHC-
X0 JIeHU10. Turbl penbeda: paBHUHHBIN, XOJIMHUCTBIA U TOPHBIM.

Tema 1.2. Ilousosedenue

Benenue B kypc «IlouBoBenenuey. [Ipeamer, nenu u 3agaun kypca. CBsi3b IOUBOBEICHUS
¢ apyrumu Haykamu. [lonsarue o nouse. Mcropus pazsurus Hayku B Poccnn. [lokydaes B.B. ero
3HaYeHHe B MOYBOBeAeHUU. Posb mouBsl B 6nochepHbix mporeccax. OCHOBHbIE (PaKTOPHI MOY-
BooOpaszoBanus. OOmas cxema MoYBOOOpa3oBaTeNbHOrO Mporecca. PakTopsl MOYBOOOpa3oBa-
HUS: TOYBOOOpa3ymomas (MaTepuHCcKas) mopoja, KIuMar, peiabed MECTHOCTH, KUBbIE OpraHU3-
MBI (Omonoruueckuii GpaxkTop), BO3pacT MOYB, JAEATEIBHOCTh 4yelloBeKa. TBepaas (a3a mouBEIL.
['panynoMeTpr4ecKkuii cocTaB MOUBHI: KiIaccH(UKAIMS MEXaHHYECKUX 3JIEMEHTOB IOYB, KIilac-
cu(uKalys MOYB 10 IPaHyJIOMETPUUECKOMY COCTaBy. MUHEpalornyecKuil cocTaB oYB. XHUMHU-
YECKUW COCTAaB MUHEPAJIbHOW 4acTu Mo4B. OpraHuyeckoe BelecTBO MOYBbl. McTouHuku opra-
HUYecKoro BemiecTBa noyB. CocTaB OPraHUYECKOro BelecTBa 1mousbl. [Ipolecchl mpeBpaleHus
OpPraHMYECKUX OCTATKOB WM 0oOpa3oBaHHE T'ymyca. BiausHue ycnoBuii mouBooOpa3oBaHusl Ha Xa-
pakTep u CKopocTh TymycoobpazoBanus. JKuakas gaza noussl. CocTostare U HOpMBbI TOYBEHHOM
Biard. BoaHblil GanaHC M TUIBI BOJHOTO pekuma mouB. IlouBeHHBIN pacTBOp, €ro cocraB u
cBoiictBa. ['a3oBas ¢aza moussl. CocTaB M CBOWCTBA ra3oBoi (pa3bl MouBbl. 1'a3000MeH Mexay
noyBoi M atMocgepoil. OKUCINTENIBHO-BOCCTAHOBUTENbHBIE MPOIIecChl B MouBax. Mopdoioru-
yeckue cBoiicTBa nouyB. OKpacka, CTpYKTypa, CII0KEHHE, MEXaHUYECKUI COCTaB MOYB, BKIJIIOUE-
HUs1, HOBOOOpa3oBaHus U T.1. Pusndeckue, MEXaHUYECKUE U BOJIHbIE CBOMCTBA MmouB. duznye-
CKHME CBOMCTBA IOYB: IUIOTHOCTb, ITOPUCTOCTB, BIIAXHOCTb. MeXaHHMYECKHME CBOWCTBA IIOYB:
HaOyxaHHe, ycajaka, JHUIKOCTb, CBA3HOCTb, TBEPAOCTb, YIEIbHOE CONpOTUBIEHHE. BoaHbIE
CBOICTBaA MOYB: BJIArOEMKOCTb, BOJIOIPOHUIIAEMOCTh, BOJONOAbEMHAs CIIOCOOHOCTh. TernoBoi
PEKUM U TEIJIOBbIE CBOICTBA MoYB. TeruioBoi pexuM U Oananc. BnusHue npupoaHsIx (akTo-
POB Ha TEIUIOBOM pekuM. TernsoBble CBOWCTBA MOYB: TEIUIONOIVIOTUTENbHAS CIIOCOOHOCTD, TeM-
JIO€MKOCTb, TEIJIONPOBOTHOCTh. [I0UBEHHBIE KOJUIOUABI U MOTJIOTUTENbHAS CIIOCOOHOCTh MOYB.
CrtpoeHue, CBOICTBAa M COCTaB MOYBEHHBIX KOJUIOMAOB. [lormorurenbHas cnmocoOHOCTH MOYB.
WoHuHbli nouBeHHBbIH 00MeH. KHCIOTHOCTB, HienoyHocTh, OydepHocTh mo4B. DopMupoBaHue
nouBeHHOro npoduns. IlouBenHslit npodpuinbs aBToMOpPHBIX NouB. [louBeHHBIN poduas TUA-
poMop¢HbIX nouB. [Tnogopoane nous. EcTecTBeHHOE M MCKYCCTBEHHOE TIOI0pOIMe MOoYB. Me-
PBI PEryJIMPOBaHUS IION0pOAMs MouB. Dpo3us nous. [lonstue 06 spo3uu. Bognas, BerpoBas
spo3us. [Ipuponusie pakTopsl pa3BUTHA 3po3uu. ColualbHO-I3KOHOMUYECKUE (aKTOPbl pPa3BH-
THUS DPO3HUH.

Tema 1.3. I'uoponocus u cuopomempusi

Brenenne B xypc «['maposorusi». [Ipenmer, nenu u 3amaun Kkypca. CBsi3b THIPOJIOTUU C
npyrumu Haykamu. Ilonsitue o runppocdepe. Peunas ruzpposnorus. I'maporpadudeckas ceTb.
Peunslie cuctemsl. [ 1aBHbIE peku U UX NPUTOKU. Peunas nonuna: popma, nonepeyHslii mpopuiib
U T.J. YKJIOH peK U MX NpoaoibHbINA npoduis. ['ycToTa peunoii cetu. bacceitn pexu. IToBepx-
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HOCTHBIN U MOJ3eMHBIN BogocOophl. Bogopasnensl. MopdomMerprueckne XapakKTepUCTHKU ped-
HOTO OacceiiHa: JJIMHA PEKH, CPeAHss MUpuHa OaccediHa u T.1. BomHbIi OanaHc peuHbIX Oac-
ceitHoB. Kimaccudukanust 1 BUIIbI UTaHUS pEK. YPOBEHHBIN pexxuM pek. [loBTopsiemocTs (4a-
CTOTA) U MPOJIOJDKUTEIBHOCTH (00ECIIeUeHHOCTh) CTOSIHUSL YpoBHEH. Pacxo u pexum pacxosioB
BOoJbl B peke. Daspl pexxuma pek. Peunolt cTok. EquHuIel n3MepeHus cToka: CyMMAapHBIN CTOK,
MOJAYJb CTOKA, CJIOM CTOKA U T.1. PaKTOpPbI, BIUAIONINE HA PEUHON CTOK. BrlunciaeHnue cpeaHero
MHOTOJIETHETO CTOKa (HOpMBbI cTOKa). IlocTpoeHue sMnupuueckodl KpHUBOM OOECIEUEHHOCTH.
XapakTepHble pacxobl BOJbl. TepMUUECKUN U JIEAOBBIN pexuM peK. Peunbsie HaHOCHl. Biusnue
pPEUYHBIX HAaHOCOB Ha PadOTy THIPOTEXHUYECKUX COOPYKEHUH, TypOUH M HacocoB. [ 'maposiorus
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 THJIPOJOTHYECKOr0 PEKMMa BOAOXPAHUIMIL. Pexxum ypoBHEH.
OcCHOBHBIE JIEMEHTHI BOJIOX03MCTBEHHBIX pacueToB. OTIIOKEHNE HAHOCOB B BOJIOXpaHMINIIAX.
JlenoBbiii pexuM. OCHOBBI THIPOMETPUU. THUIBI BOJOMEPHBIX MOCTOB. YCTPOMCTBO BOJOMEP-
HBIX 1TOCTOB. [lepBuuHas 00paboTKa BOAOMEPHBIX HabmoaeHuA. [[por3BOICTBO MPOMEPHBIX pa-
60t1. ObpaboTka MaTepuaaoB nMpomepoB. V3mepenne 1 BIYHUCICHUE CKOPOCTEH TEUEHUsI U pacxo-
JIOB BOJIbI B pekax. Mi3aMepeHue v BbIYMCIEHUE PAacX00B HAHOCOB.

Tema 1.4. Memeoponozus u kiumamonocus

Beenenue B kypc «Mereoponorus u kimmaronorus». llpenMer, nenu u 3amaum Kypca.
CBsi3b METEOPOJIOTUH ¢ APYruMU Haykamu. Mctopus pazsutus mereopoinoruu. [lonstue o6 at-
mocdepe. CoctaB u crpoenue armocdepbl. CoctaB cyxoro Bo3ayxa. [IpHHIMITEI BEPTHKAIBHOTO
nenenus arMocdepsl Ha ciou. OcHoBHbIE cinou atMocdepsl. Paananus B atmocdepe. Crek-
TpaJIbHBIM COCTaB CONHEUHOM paauauuu. Buasl paguanuu. PaguanuoHHblil 0anaHc 3eMHOH mo-
BEpXHOCTH. MeTo/bl U3MEPEHUsl COJIHEUHON paguanuu. TemneparypHbI pexXuM IeATeIbHOIO
cinosi. [lonsatue o nesrenbHOM ciioe. TemmnepaTypHbIM peKUM IOYBBI U BOABI (CpaBHUTENbHAs
XapakTepucTka). 3smepenue TemmepaTypsl AesTEIBHOTO cios (MOYBBI U BOABI). Temmeparyp-
HBII pexuM atMocgepsl. [IoHATHE 0 TEIIIOBOM peXMMe M IMYTH TEIIo00MeHa MexIy armoche-
pOii M 3eMHOI MOBEPXHOCTHIO. BepTukanbHas crpatudukanus temneparypsl Bozayxa. Cyrou-
HBIM ¥ TOJOBOM XOJ Temueparypsl Bo3ayxa. M3mepenue temneparypsl Bo3ayxa. Boma B atmo-
cdepe. BnaxHocTs U ee xapakTepucTuku. VcnapeHue n KoHjaeHcauus BoasHoro napa. CyTtod-
HBIM ¥ TOI0BOM XOJI XapaKTEpUCTUK BIAKHOCTH BO31yXa. MeToIbl U3MEpPEHUs BIA)KHOCTU BO3-
nyxa. Tymansl. O6naka. Atmochepnslie ocanku. HaOmronenus 3a o6nakaMu, METOJIbl H3MEPEHUS
atMocdepHBIX ocaakoB. ATMochepHoe naBieHue u BeTep. bapudeckoe none. ['paauent armocdep-
Horo naBneHusi. CyTOuHbI M rofjoBoM X0l aTMoc(epHOro naBieHus. MeToasl U3MepeHHs aTMo-
cepHoro naeneHus. Berep u ero xapakrepuctuku. HabmogeHust 3a BeTpoM Ha METEOpOJIorHye-
cKkHX cTaHiuAx. CuHonTHueckass Mereoposorus. CuHonTH4Yeckre 00beKkThl. MeTeoponornueckas
ciyx0a. [Iporno3sl noroael. Knumar u ero posnb B :xu3HH denoBeka. [lonstue o kiumare. Knu-
MaTH4ecKasi CUCTeMa U KiinMaTooOpasytomue ¢pakropsl. KnumaTs! 3emiu.

Pa3nen 2. Xumus okpy:kaiouieii cpeabl
Tema 1.1. Beeoenue 6 xumuio okpyscarouell cpeowvl (IKOL0SUYECKAsE XUMUSL)

Ponb xumum, kak Hayku, B (POPMUPOBAHUN XUMHUIECKOTO COCTaBa Omochepsl B IEJIOM U
€e OTJICITIbHBIX KOMIIOHCHTOB ¥ B M3MEHEHUU XMMHUYECKOTO COCTaBa 10| BO3JICHCTBUEM TTPHPOI-
HBIX U aHTPOMOTEHHBIX (PaKTOpoB. CBsI3b XUMHUU OKPYXKAIOIIEH CpeAbl C APYTUMU XHUMHUECKH-
MH, OMOXUMUYCCKUMH W JKOJOTHYCCKUMH AMcIHUILTHHAMH. OCHOBHBIC HAIIPABJICHUS HAyIHBIX
WCCJICIOBAaHMM, MPUCYITUE ITOW HaydHOU aucuuruinHe. OCHOBHBIC TOHSITHS U OMpEICIICHUS.
OCHOBHBIC UCTOYHHKH, YIaCTBYIONHME B ()OPMHUPOBAHMHM W W3MEHEHHUU XHMHYECKOTO COCTaBa
ounocepsl. 3arpsi3HEHUE OKPYKAIOIIEH Cpebl, OCHOBHBIE BUIBI 3arPS3HEHUS U 3arPS3HSIONINE
XUMHUYECKHE BEIIECTBA: KCCHOOMOTHKH, PaJIMOAKTUBHEIC BEIECCTRA.

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



['maBHBIE PMeMeHTHI OMOChEpHl: KUBOE BEIIECTBO, MOYBHI, ruapocdepa, Tpomocdepa.
Posnb rinaBHBIX 31€MEHTOB B (PYHKIIMOHUPOBAHUU OMOC(Ephl M OCYIIECTBIECHUH T'€0JI0IrHYeCKOro
¥ OMOJIOTHYECKOTO KPYroBOpOTa BemiecTBa U dHeprud. OCHOBHBIC MPEJICTABICHHS O CTPOCHUU
3emun. ['MNOTE3BI O MPOUCXOXKIECHUH TUIAaHEThI 3eMiil. Mozellb BHYTPEHHETO CTPOEHUsT 3€MIIH,
paspaborannas cericmonoramu I'. [xeddpucom u b. ['yrrenbeprom n yrouHeHHas aBcTpaiuii-
ckuM ceiicmoiiorom K. bymnenom. CoBpeMeHHas MOJIeNb CTPOSHUS 3€MITH.
Tema 1.3. Boznuknosenue u 3601104UsL HCU3HU HA 3emie
['mnoTte3a 0 BO3HUKHOBEHHWH XKU3HHM Ha 3emie, paspadboranHas A.M. OnapuabsiM U J[X.
XonaeitHoM. OCHOBHBIE 3Talbl XUMUYECKOM M OMOJIOTMYECKON 3BOJIOLMHU JKU3HHU Ha 3emiie B
CBETE ITOW TUIOTE3bl. XUMUYECKUE OCOOEHHOCTU JKMBBIX OPraHU3MOB. DJIEMEHTHBIM COCTaB
KJIETKH JKMBOrOo opranu3ma. OCHOBHBIE OPraHWYECKHE W MUHEpAIbHbIE KOMIIOHEHTHI KWBOM
KJIETKU. POJTb BOJIBI, YTIIEBOIOB, OCIKOB ¥ JKUPOB B OCHOBE )KH3HEACATCILHOCTH OpraHU3Ma.
Tema 1.4. Xumus ammocghepul
Crtpoenue u coctaB arMochepsl U ee PU3MKO-XUMHUYECKUE cBoiicTBa. McTounuku dop-
MUPOBaHUSA XUMHYECKOr0 cocTaBa arMocdepbl. OCHOBHBIE TUITBI XUMUYECKUX MPEBPALICHUI B
ra3oBoii atmocdepe. XUMHUECKHE MPOIECCHl B BEPXHHUX CIIOSX atMocdepsl U B Tpomocdepe.
DOTOXUMUYECKUE PEAKIIMU B BEPXHHUX CIOAX aTMocheprl. XUMHUECKHUE MPOIlecChl B Tpomocde-
pe C yJacTHeM CBOOOIHBIX paaukaioB. ATMmocdeprbie UKiIbl coequuaenuit C, S, N. Xummuue-
CKH€ peakIuu B aTMocdepe ¢ y4aCTHEM BOJIBI.
Tema 1.5. Ilpobaemvl 10KANLHOO U 2100ANLHO20 3A2PAZHEHUS AMMOCHEPbl
JlokanbHoe 3arpsizHeHue atMocdepbl. HeratuBHble MOCIeACTBUS IIOOAIBHOTO 3arpsizHe-
HUs atMocdepbl. KUCIIOTHBIE TOKIU, XMMHU3M HX 00pa3oBaHus B atMocdepe. [lapHuKoBEIit 3¢-
dekT u KkIMMar miaaHeTsl. Mcromenrue 030HOBOTo 3kpaHa 3emiin. XpoHUKa 030HOBOTO KpHU3HUca U
030HOBBIE JIBIPBL. TOKCHYECKUH 1 (POTOXMMUIECKHIA CMOT.
Tema 1.6. Xumus euopocghepni
OcHoBHble cBeicHus 0 THapochepe. Pacnpenenenue BoaHbIX Macc B ruapochepe 3emiu.
XUMHUYECKUI COCTaB MPUPOTHBIX BOJ M IMpoLecchl ero ¢popmupoBanus. OCHOBHbIE dTamnbl (Hop-
MHUPOBAHUsI XUMHUYECKOTO COCTaBa MPHUPOAHBIX BOJ. XapaKTEPUCTHKA XUMHUYECKOTO COCTaBa
MPUPOJIHBIX BOJ: TJIaBHbIE HMOHBI, PACTBOPEHHBIC Tr'a3bl, OPraHUYECKUE BEIIECTBA, OMOTCHHbBIC
BEIIIECTBA, MUKPOAJIEMEHTHI. [Ipo06iieMbl 3arps3HEeHNs TOBEPXHOCTHBIX BOJ 3eMIIU. XUMUS MOD-
CKOM BOJbI. XMMHUS TJIaBHBIX HOHOB B MOPCKOM Bojie. XUMUYECKUN KPYTrOBOPOT IJIAaBHBIX MOHOB.
CrietoBbIe XUMUUYECKHE DJIEMEHTHI B MOPCKOM BOJIE.
Tema 1.7. Ilokazamenu kavecmea KOHMUHEHMANbHBIX NOBEPXHOCHBIX 600
Knaccudukanust mpumeceit Boabl 1Mo ux (ha3oBO-IUCIIEPCHOMY COCTOSHUIO. DU3NUYEcKHe,
XUMHUYECKHE ¥ OMOJIOTHYECKHE MOKA3aTeNl KauyecTBa BOJbI. Y TJIEKUCIOTHOE PaBHOBECHE U CTa-
OMJIBHOCTH BOJBI. MUTpaIius 3arpsi3HSONMX BEIIECTB B BOAHOM OuoreorieHoze. ®opmbl Murpa-
MU TSOKETBIX METAJJIOB, HEOPTraHMYECKUX COCIMHEHMM a30Ta U (ochopa U OpraHuYecCKux Be-
IIECTB.
Tema 1.8. Xumust aiumocghepoi
CocraB mouyBbl. XMMHUYECKHI COCTaB TMOYBEHHOTO BO3/yXa, MOYBEHHOTO pacTBOpa H
TBepAoi (a3pl mouB. DUBHKO-XMMHUYECKHE M OHOJOTMYECKHE MpOIlecChl B MOYBE. YdYacTue
MHUKpPOOPTaHU3MOB B TpaHC(HOPMAITUU XUMHUECKUX AJIEMEHTOB MOYBHL. [IpoOnembl 3arps3HeHus
MOYBEHHBIX CHCTEM, Mpolecc 3po3uu mouB. OCHOBHBIE reochepHble PYHKIMHM MOYB. XUMHUYe-
CKMi1 cocTaB 3eMHOM Kopbl. [Tonsitue "knapka”. I'maBHbIe U paccesHHbIEC JIEMEHTBl. MUHEpabI.
Crpykrypa cunukaroB. Kimaccudukamus cunukatoB. [Iporiecchl pu3nueckoro u XuMHYECKOTO
BBIBETPUBAHUS NIOPOJ U MHUHEPaoB. OCHOBHBIE MPOIECChl XMMUYECKOTO BhIBETpUBaHUs. 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 TPEIYCMOTPEHBI IPAKTHYECKUE U JTa0opaToOpHBIE 3a-

HSTUSL.
Tpyno€mMKoCTh, yac
No HaumenoBanue pazzaena ®dopma npoBeACHUS 3204 OYHO-
- JUCLUILIMHBL (MOYJIs1) 3aHATUA ouHas | o 3a04-
Hast
Dkckypeus B ['eonoruye-
Pazpen 1. Hayku o 3emue (Tema N .
1 1 lHFeOHOFI/IHyIf: U] OFCOJIO(I‘I/ISI) ciuit Myseit ®I'HOY BO 2 ) )
o P «YTTVY»
3amura Ha rpyIire mnpe-
Paznen 1. Hayku o 3emue (Tema o Pyl P
2 3€HTAIMH 110 MUHEpaJIo- 2 - 2
1.1. 'eonorust 1 rUAPOreoaOrns)
Iy
[IpakTnueckas padbora no
Paznen 1. Hayku o 3emie (Tema p p
3 teme: OIeHKa II010PO- 2 1 1
1.2. ITousoseoenue)
JTUsl TIOYB
[IpakTuueckue paboOTHI MO
Paznen 1. Hayku o 3emiie (Tema P P
TeMaM: M3ydyenue meto-
4 | 1.3. Tuoponocus u euopomem- 2 1 2
JIOB BOJTHO-0aJIaHCOBBIX
pus)
pacueToB
Paznen 1. Hayku o 3emiie (tema | IlpakTtuueckas paboTa mno
5 | 1.3. Tuoponocus u euopomem- | Teme: Ob6pabOTKa MaTEpH- 2 1 1
pusi) aJIOB IPOMEPOB
[IpakTuueckas pabora o
teMe: Pacuer temniepary-
Paznen 1. Hayku o 3emie (Tema L U BIEKHOCTH BO 32[ ya
6 | 1.3. Memeoponoeus u xkiumamo- p yxa, 2 1 1
aTMOC(EpHOTo J1aBJICHUS,
J102Ust)
CKOPOCTH U HAIpPaBJICHUS
BETpa
Pazpen 1. Hayku o 3emine (Tema
a K ( [IpakTuueckas pabora no
7 | 1.3. Memeoponocusi u kiumamo- 2 1 1
teme: [Iporuno3 noropl
JI02USL)
Paznen 1. Hayku o 3emie (tema | [lpaktuueckas pabota mo
8 | 1.3. Memeoponoecus u xnumamo- | Teme: Iloctpoerue po3sl 2 1 2
J102Us1) BETPOB
Paznmen 2. Xumus okpyxaromein
A Py o JlabopaTopHas paboTa 1O
cpenbl (tema 1.7. Tlokasarenu
teme «OIpenencHue B BO-
9 | xauecTBa KOHTHMHEHTAJBHBIX IO- . . 4 4 4
Je TpuMeced pa3IuyHOU
BEPXHOCTHBIX BOJ)
CTENEHU JUCTIEPCHOCTH
JlabopaTopHas paboTa 1O
Pazmen 2. Xumus oxpyxaromieil | TeMe «OrmpeneneHue cra-
cpenbl (tema 1.7. Tlokasarenu | OunpHOCTH BOnbI. Mccie-
10 | kauecTBa KOHTHHEHTAIBHBIX MO- | TOBAaHHE  AarpeCCUBHOCTH 8 - -
BEPXHOCTHBIX BOJ) BOJBI TIO OTHOIICHHUIO K
KOHCTPYKIIMOHHBIM ~MaTe-
puaiam»
Paznen 2. Xumus okpyxaromeit | Jlabopartopuas pabora mo
11 | cpenpr (tema 1.7. Ilokazatenu | reme «OrmpeneneHue cre- 8 - -

KadC€CTBa KOHTHHCHTAJIbHBIX IIO-

IICHU 3arpA3HCHHOCTU BO-
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TpynoéMKocTh, yac
No HaunmenoBanue pazaena ®opma npoBEACHUS saou. | OTHO"
B JTUCIUIUIAHBL (MOJTYJIS) 3aHATUSA ouHaft | - 3a04-
Hast
BEPXHOCTHBIX BOJ) IIbl TIO COZICPIKAHUIO B HEU
a30TCOJEPIKAIINX BEIIECTB
(NH*, NO%*, NO*) u mo-
Ka3aTell0  IIepMaHraHat-
HOM OKHCIISIEMOCTH»
Paznen 2. Xumus okpyxaromeii | Jlabopartopuas pabdora mo
1o | cpensl (rtema 1.7. Tlokasarenu | Teme «OmnpenencHue XH- 4 4 5
Ka4ecTBa KOHTHHEHTAIBHBIX I10- | MUYECKUX  MOKa3aresen
BEPXHOCTHBIX BOJ) KauecTBa BOJIbI»
Paznen 2. Xumus okpyxaromeii | Jlabopartopnas pabdora mo
cpenbl (tema 1.7. Ilokasarenu | Teme «OrnpejeneHue B BO-
13 | KauecTBa KOHTHHEHTAIBHBIX MO- | € TOKCHYHBIX  BEIIECTB 4 i i
BEPXHOCTHBIX BOJ) OpPraHMYECKON  MPUPOIBI
(medrenponykToB, eHo-
J12)»
Paznmen 2. Xumus okpyxaromeit | Jlabopartopuas padora mo
cpensl (tema 1.7. Ilokazatenu | Teme «OmpeneneHue B BO-
Ka4ecTBa KOHTHHEHTAIBHBIX IO- | 16 TOKCHYHBIX BEUIECTB
14 | BEepXHOCTHBIX BOJ) HEOPTraHUYECKOU MPUPOIBI 4 - -
(Pb, Cd, Ni, Cu) ¢ momo-
IIbIO0 pEareHTHBIX MHANUKA-
TOPHBIX CPEJICTBY
Hroro: 48 14 16
5.4 Jleraamn3anus caMOCTOATEJIbHOI padoThI
TpynoemMKocTs, yac
Ne Haumenosanue pasnena Buz camocrostensHOU O4YHO-
B JUCIUIUIMHBI (MOYJISA) paboThI OuYHas | 3a04yHasl | 3a04-
Hasl
Paznen 1. Hayku o 3emne (te- | IloaroroBka gokiana u
1 |wma 1.1. T'eonorus u rugporeo- | Npe3eHTaLUH 10 MUHEpa- 6 - 6
JIOTHS) JIOTUU
ITonroToBka K mpaxkTuye-
9 Paznen 1. Hayku o 3emie (Te- | CKOMY 3aHSITHIO U TEKY- 4 8 8
ma 1.2. ITousosedenue) eMy KOHTPOJIIO
KoHTpoJIbHBII BONIpOC
Pasznen 1. Hayku o 3emiie (Te- Homroroska k mpakTute-
3 | ma 1.3. Tuoponoeus u euopo- COMY 3aHATHIO 1 TEKy- 2 8 8
IEMY KOHTPOJIIO
Mempus) KoHTposbHBII BOnpoC
Paznen 1. Hayku o 3emue (Te- lzzg;OTOBKa K HpaKTHq?_
4 | ma 1.3. Tuoponoeus u euopo- Y SAHATHIO M TeKy 2 10 8
IEMY KOHTPOJIIO
Mempus) KoHTposbHBII BOnpoc
Paznen 1. Hayku o 3emue (Te- | IloaroroBka k mpakTude-
5 | ma 1.4. Memeoponocus u knu- | CKOMY 3aHSATHIO M TEKY- 4 8 8
Mamonoust) HIeMY KOHTPOJIIO
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TpynoeMKocTh, yac
Ne HanmenoBanue pasznena Bun camocrositenbHOM O4YHO-
B JTUCIUILIAHBI (MOYJIS) paboThI OuHas | 3a04yHas | 3a04-
Hasi
KonTposnbHbIi Bompoc
[ToaroroBka K npakTuye-
Paznen 1. Hayku o 3emie (Te- CKf)[M SaHHTI/II-Op U TeKY-
6 | wma 1.4. Memeoponocus u kiu- Y y 4 8 8
IeMy KOHTPOJIIO
MAmonozust) .
KonTponbHbIit Bompoc
[ToaroroBka K npakTuye-
Paznen 1. Hayku o 3emie (Te- CKf)[M SaHHTI/II-Op U TeKY-
7 | ma 1.4. Memeoponocus u kiu- Y y 2 8 8
IeMy KOHTPOJIIO
MAmonozust) .
KonTponbHbIit Bompoc
Pazmen 2. Tema 1.2. VYcrpoii-
g | cmso 6uocdepsl, npoucxoxkaenue | Iloaroroska pedepara u 4 8 8
¥ BHYTpPEHHEE CTPOCHHE IlyOMH- | JIOKJa/a ¢ Mpe3eHTaluen
HBIX 000J1049eK 3eMITN
9 Pasgen 2. Tema 1.4. Xumus | Iloxroroska pedepara u 4 8 8
aTMoCQephl. JIOKJIaJia C Mpe3eHTaAlUEN
Paznen 2. Tema 1.5. [Ipobie- TojroToBKa pedepara 1
10 | MBI TOKANBHOTO U TJI0OATBHO- A pedep . 2 8 8
JIOKJIaJia C Mpe3eHTale
r'0 3arpsi3HeHust aTMochepsl
11 Paznen 2. Tema 1.6. Xumus | IloaroroBka pedepara u 2 8 8
rugpochepbl JIOKJIaJIa C MPEe3EHTalen
12 Paznen 2. Tema 1.8. Xumms | IloaroroBka pedepara u 4 8 8
JUTOC(HEPBHL. JIOKJIaJa C pe3eHTaIel
Pazpen 2. Temsr 1.4.; 1.6.; 1.8. | IloaroToBka K TeKylemy
13 | - Xumus OCHOBHBIX Teocdep KOHTPOJTIO 4 10 8
3emun Tect— 3aganue
Pazpgen 2. Xumusa oxpyxaro-
eil cpensl (tema 1.7. Iloka-
HI pest ( [ToaroroBka K BbINOJIHE-
14 | zarenn kayecTBa KOHTHHEH- 14 22 14
HUIO JIA0OPATOPHBIX PaboT
TaJbHBIX MOBEPXHOCTHBIX
BOJI)
IToaroToBKa K MpOMEXYTOY- N3yueHne neKIMOHHOTO
15 HOM arTecTanuu (3a4eT, PK3a- | MaTepuana, TUTepaTypHbIX 375 375 375
MEH) HMCTOYHHMKOB B COOTBET- ’ ’ ’
CTBUHU C TEMATUKOU
HTroro: 61,75 125,75 119,75
6. [lepeyeHb y4eOHO-METOUYECKOT0 00eCTIeYeHNsI 10 TUCIIHIITTHHE
OcHoOBHAasi M JONOJIHUTEJILHAS JIUTEPaTypa
Ne T'ox uz-
ABTOp, HAUMEHOBAHUE [Ipumeuanue
/11 ITaHug
OcHoBHasi yueOHasi iuTepaTypa
1 | Jlunynos, U. H. ®u3uko-xuMudeckue mporeccsl B buocde- IToMHOTEKCTOBBIM
pe. Atmocdepa : yuebroe nmocodbue / U. H. Jlunynos, U. T 2019 JOCTYTI TPU BXO-
[TepBoBa, A. ®. Huxudopor. — ExarepunOypr: YIJITY, JI€ IO JIOTUHY U
2019. — 127 c. —ISBN 978-5-94984-701-5. — Tekct: 37ek- apoJIIo
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Ne T'ox uz-
i ABTOp, HAUMEHOBaHUE - ITpumeyanue
TpOHHBIH // JlaHb: 3IEKTPOHHO-OMOIIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/142517 — Pexum mocty-
ma: JUIst aBTOPHU3. TOJIb30BaTENEH.
2 | Tomanosa, O. B. Xumus okpyxkatomieit cpeast / O. B. Tona-
noBa, JI. A. I[TumueBa. — 5-e uzn., crep. — CaHKT- oMo TeKCTOBLL
[TerepOypr : Jlans, 2022. — 160 c. — ISBN 978-5-507-
45135-7. — Tekcr : 3neKTpoHHBIHN // JIaHb : AIEKTPOHHO- 2022 JLOCTYT TIPH BXO-
i JIe TI0 JIOTUHY U
oubmmoreunas cucrema. — URL: x
https://e.lanbook.com/book/258452 — Pexwum gocTyma: st 11apoIto
ABTOPH3. TI0JIb30BATEIICH.
3 | Xumus okpyxaromei cpeapl. XumMus JUTochepsl : METOIU-
YeCKHE YKa3aHHs K BBINOJHCHHUIO J1IA0OpaTOpHBIX padot/
cocraButenu T. A. JlyneBa, C. 1. JleBuenko. — KpacHo- ITosIHOTEKCTOBBIN
spek : Cubl'Y um. akanemuka M. @. Pemernéra, 2019. — 2019 JIOCTYTI MIPU BXO-
48 c.— Teker: snekTpoHHbIN // JlaHb : 3IEKTPOHHO- JIe TI0 JIOTUHY U
OnbIMoTeYHAS cucrema. — URL: aposiro™
https://e.lanbook.com/book/147472— Pexum poctyna: Juist
ABTOPH3. TIOJIb30BATEIICH.
4 | Hayku o 3emiie : METOAMYECKUE YKA3aHUS K BBITOTHEHHUIO
npaktudecknx pador/ E.B. Kymumnuckas, O.M. IToakoBbip- TloHOTEKCTOBLL
kuHa. — ExarepunOypr: VIJITY, 2022. — 27 c. : w1 —
Tekcr : anekTpoHHbIH //  DaekTpoHHO-OMONMMOTeuHast cu- | 2022 FLOCTYT TIPH BXO-
cTema. — URL: e o JIOFI/IIiy 1
https://elar.usfeu.ru/handle/123456789/12079 — Pexum HapoIo
JOCTYMA: JIsl aBTOPU3. MOJIb30BaTElNEH.
JlonoHUTeIbLHAS y4eOHAasl JUTEpaTypa
S5 | Oxomoruss M oxpaHa OKpyxkarowed cpenbl. IIpakTukym:
yuebHoe nmocobue / B.B. [lenucos, T.U. [IpoBoBo3oBa, b.1. .
Xopynxwii [u np.]. — 2-e m3a., crep. — Cankr-IlerepOypr: HosHorexcTosbilf
Jlan, 2019. — 440 c. — ISBN 978-5-8114-4697-1. — Texcr: | 2019 | "O°TYT IIPH BXO-
. JIe TI0 JIOTHHY H
AJIEKTPOHHBIN //  DJIEKTPOHHO-OMOMMOTEYHAass  CcHCTeMa %
«Jlanby: [caiiT]. — URL: https://e.lanbook.com/book/124585 f1aposo
— Pexxum noctyma: st aBTOpuU3. TOJIH30BATENEH.
6 | llaGanosa, W. I1. Xumus okpyxaromeil cpesbl: METoa1ye-
CKHE yKa3aHHUs K JIAOOpPaTOPHBIM paboTaM : METOAMYECKHE .
ykazanus / W. II. IllabanoBa. — Cankt-IlerepOypr : Hosmorexcrosbiit
CII6TJITY, 2012. — 36 c. — Texet : oekTporHpii // Jlaus | 2012 | AOCTYT TPH BXO-
i JIe T10 JIOTUHY U
. DJIeKTpoHHO-OMOnmmorewynas  cucrtema. —  URL: ",
https://e.lanbook.com/book/45591— Pexwum mocTyma: st f1apoJio
aBTOPH3. MTOJIb30BATEICH.
7 | XuMmus okpyxKarouieit cpeapl. XuMHust JIUTOCHEPHI : METOIH-
YEeCKUE YKa3aHHs K BBIIIOJHEHHUIO J1Ta0OpaTopHBIX padoT /
cocrautenu T. A. Jlynesa, C. U. JleBuenko. — KpacHo- [TonHOTEKCTOBBIM
apck : Cubl'Y um. akanemuka M. @. Pemernéna, 2019. — 2019 JIOCTYI IIPU BXO-
48 c.— Teker: anexkTpoHHbIM // JlaHb : 3NEKTPOHHO- JIe TI0 JIOTUHY U
O6ubnuoreyHas cUcTeMa. — URL: naposo™*

https://e.lanbook.com/book/147472— Pexum moctyma: Jist
ABTOPU3. MI0JIb30BAaTEICH.
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*- TIpexIe YeM MPOUTH 10 CCHUIKE, HEOOXOANMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpe/bl oOecneun-
BAETCsl COOTBETCTBYIOIIMMU CPEJICTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
— 3JIEKTPOHHO-OMOIMOTeuHas cuctema «JIauby;
— 3JIEKTPOHHO-OMOIMOTeUHasl cUcTeMa «Y HUBEpCUTETCKasi OMOIMOTEKa OHIIAH;
- yHUBepcalibHas 0a3a nanHbix EastView(OOO «MBUCY).

CnpaBoyHble 1 HH(POPMAIMOHHBIE CHCTEMbI
— cipaBouHas npaBoBas cucrema «KoncymnprantlImrocy» (http:// www.consultant.ru/);
— cripaBo4HO-TIpaBoBasi cucrema «Cucrema TAPAHT». CBoGOoaHBIN H0CTYI (PEKUM J0-
cryna: http://www.garant.ru/company/about/press/news/1332787/);
— IporpaMMHasi CUCTeMa JUIsi OOHAPYKEHHs TEKCTOBBIX 3aMMCTBOBAHUN B y4eOHBIX U
Hay4uHbIX pabotax «Anturiardar. BY3» (URL: https://www.antiplagiat.ru/).

I[Ipodeccuonanbubie 6a3bl JAHHBIX

1. DJEeKTPOHHBINH (OH MPABOBBIX ¥ HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB // AK-
onepHoe obmectBo «MHupopmanmnonnas xommanus «Kozexcy (https://docs.cntd.ru/). Pexxum
JIOCTYTIA: CBOOOHBIHA.

2. OdunmanbHblii MHTEpHET-TIOpTAN TpaBoBoi uH(opmanuu (http://pravo.gov.ru/). Pe-
YKHM JIOCTYIA: CBOOOIHBIH

3. baza moiHOTEKCTOBBIX M OMOTUOTrpaPUIESCKUX ONMUCAHUN KHUT U TIEPUOTUICCKUX U3-
nanuit (http:/www.ivis.ru/products/udbs.htm). Pexxum noctymna: cBOOOAHBIIMH

4. udopManroHHbIE CHCTEMBI, OaHKH JTaHHBIX B OOJIACTH OXPaHBI OKPYKAIOMIEH Cpeabl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.PY

5. Nudopmannonnas cucTreMa «TEXHOPMATUB». —  Pexum  pmocryma:
https://www.technormativ.ru/ ;

6. Hayunas snektponHas 6ubinmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TIporpammsr aist skosoroB ECOReport. — Pesxum moctyna: http://ecoreport.ru/ ;

8. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

HopMaTHBHO-TIpaBOBbIE aKThI

. ®enepanbHbiii 3aK0H «O0 oxpane okpyxatomiei cpeasn» ot 10.01.2002 Ne7-D3 (pen. ot
30.12.2020). C w3m. u gom., Beryn. B cuiny c 01.01.2021. — Pexum goctyna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FE8A01F3CE2A2127CA7TEF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekis

2. ®epnepanbHblii 3ak0H «O0 oxpaHe atMocdepHoro Bozayxa» oT 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). — Pexum JOCTyTA:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400CO0CB75CA1BFAA&Mode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x40t

3. denepanbHblii 3ak0H «O0 0TX0/1aX MPOM3BOJCTBA U MOTpedIeHUs» OT 24 uroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C wusm. u nom., Betym. B crty ¢ 14.06.2020. — Pexxum nocty-
na:

https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei
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http://ecoreport.ru/
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
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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
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

d=4C3CCAF5034C6A2E2EAFEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61

BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. Boansiii konekce Poccuiickoit @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 MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIlUN
00yvyaruuxcst Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TanoB ux (JOpMUPOBAHUS B Mpolecce
0CBOEeHNsI 00pa30BaTeJIbHOI MPOrpaMMbl

DopmMUpyeMbIE KOMIIETEHLIMHU

Bun u opma koHTpOIIS

YK-1 CniocobeH ocymecTBIsATh TOUCK, KPUTH-
YeCKUI aHalu3 U CUHTE3 HH(OpMAaIiu, IpH-
MEHSTh CUCTEMHBIHN MOJXO0/ ISl pEIIeHUs MO-
CTaBJICHHBIX 3a/1a4

IIpoMesKyTOUHBIH KOHTPOJIb: TECTOBBIC 3a-
JIaHWS U KOHTPOJIbHBIE BOIIPOCHI K 3a4eTy
Texkymuii KOHTPOJIb: ONPOC MO TEME Ipak-
TUYECKOT0 3aHSTHS, 3alllUTa MPE3CHTAUUU U
JOKJIaja o TeMe pedepara, TECTUPOBAHUE 110
paszenam JUCHUIUIUHBI, KOJJIOKBUYM IO Te-
MaM J1a0OpaTOpPHBIX PadOT, MpaKTUYECKUE
3aJlaHus

IIK-2 Crioco6HOCTh aHAIM3MPOBATH TEXHOJO-
THYECKHE TPOLECCH M PEXKUMBI pabOTHI JIeH-
CTBYIOLIMX IPOU3BOJICTB, PAaCCUUTHIBATh 3KO-
JIOTUYECKUE PUCKU Ul OpraHU3aluil ¢ MO3U-
UM PEKOHCTPYKIMU (COBEPIICHCTBOBAHUA)
JEUCTBYIOIUX IPOU3BOJACTB, a TaKXke CO3Ja-
BAaEMbIX HOBBIX, KOJOIMYECKH O€30IacHBIX,
TEXHOJIOTUI U 000PYAOBAHHUS.

I[IpomexkyTOUHBINE KOHTPOJIb: TECTOBHIC 3a-
JIAaHUS U KOHTPOJIbHBIE BOITPOCHI K 3a4€Ty
Texkyummii KOHTPOJIb: ONPOC MO TeMe MpaK-
TAYECKOTO 3aHSTHS, 3alllUTa MPE3EHTAIUU U
JOKJIa[a o TeMe pedepara, TECTUPOBAHUE 10
paszenam JUCHUIUIMHBI, KOJJIOKBUYM IO Te-
MaM J1a0OpaTOpPHBIX PadOT, MpaKTUUECKUE
3aJlaHus

IIK-6 CiocoOHOCTh MPOBOAUTH cOOp U JOKY-
MEHTHUPOBaTh HMHQPOPMAIIMIO O COCTOSIHHH
OKpY’KaroIlen Cpebl, UCIIONB3YEMBIX METOAaxX
U CPEIICTBAX HM3MEPEHHUS, OCYIIECTBIATH MPO-
W3BOJICTBEHHBIN YKOJIOTMYECKUN KOHTPOJIb.

IIpomexKyTOYHBIN KOHTPOJIb: TECTOBBIE 3a-
JIaHUS U KOHTPOJIBHBIE BOIIPOCHI K 3a4€Ty
Texkymmii KOHTPOJIb: OIPOC 10 TEME IpaK-
THYECKOIO 3aHSTHS, 3alllUTa IPE3CHTAlUNd U
JIOKJIa/1a 1o TeMe pedepaTa, TECTUPOBAHUE 110
paszenam JUCLUILINHBI, KOJJIOKBUYM IIO Te-
MaM Ja00OpaTOpHBIX pPabOT, NpaKTUYECKHE
3aJlaHus

7.2. Onucanue nmokasarejiei u KPUTEPUEB OCHUBAHUS KOMIIETEHIIMH Ha PAa3JTHYHBIX
dTanmax ux (l)OpMI/IpOBaHI/IH, ONMMCaHHUE IIKAJ OHCHUBAHUA

Kpurepun oneHMBaHHs YCTHOIO OTBETAa HA KOHTPOJIbHBIC BONPOCHI 3a4eTa (IIpome-
JKYTOYHBII KOHTPOJIb (popmupoBanus komnerenuuii YK-1, IK-2, ITK-6):

OmMAUYHO — JaH IOJIHBIN, PA3BEPHYTHIM OTBET HA IIOCTABJICHHBINM BOIPOC, II0OKa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0Ka3aTENbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAsk CTPYKTYPA, JIOTHYECKas MOCIEN0BATEIIBHOCTD, OTpaXaro-
11asi CyIIHOCTh PAacCKphIBAEMbIX MOHATHI, TeOpuH, siBeHUNH. 3HaHUE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHe TOHUMAHHUS €ro B CUCTEME JaHHOM HayKU W MEXIUCIMIIMHAPHBIX cBs3ei. OTBET
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMUHAX HAyKH, MTOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOYHSIOIINE BOIIPOCHI;

Xopowio — JTaH TIOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBIM BOIIPOC, MIOKA3aHO yMe-
HUE BBIJICIIUTH CYLIECTBEHHBIE U HECYILECTBEHHBIC IIPU3HAKY, [IPUUYUHHO-CIICICTBECHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpUPOBaH, JJOTUYEH, U3JI0KEH B TepMHHAX Hayku. OJHAKO JAOMYIIEHb He-
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3HAUUTENBHBIC OMIMOKH WIJIM HEAOYETHI, UCIIPABICHHBIE OAKAIaBPOM C TIOMOIIBIO «HABOISIIAX)
BOIIPOCOB;

Y00871emeopumenbHo — 1aH HENOJIHBIA OTBET, JIOTUKA U TIOCIIEN0BATEIIBHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHbIE HapylieHus. JomymieHsl rpyObie OmMOKHN MpU ONpeAeNeHUH CYIIHOCTH
PaCKpBIBAEMBIX MOHATUHN, TEOPUH, SIBICHUN, BCICICTBHE HEMIOHMMAaHUS OakalaBpOM UX CyIIIe-
CTBEHHBIX U HECYIIECCTBEHHBIX MPU3HAKOB M CBsi3el. B O0TBeTe OTCYTCTBYIOT BBIBOABI. Y MEHHE
PaCKpBITh KOHKPETHBIE MPOSBICHUST 0000IIEHHBIX 3HAHUIA HE MoKa3aHo. PeueBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKIIUU;

HeyoosiemsopumenbHo — OakalaBp JEMOHCTPHUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He YMEeT JellaTh apryMEHTHUPOBAaHHBIE BBIBOBI M IPUBOJIUTH MPUMEPHI, TOKA3bIBAET
ciaboe BiaJleHue MOHOJIOTUYECKONW PEUbI0, HE BIIAJICET TEPMUHOJIOTUEN, MTPOSIBIIET OTCYTCTBUE
JIOTUYHOCTH U TIOCJEI0BATEIbHOCTH W3JIOKEHUs, JIelaeT OLIMOKU, KOTOphlE HE MOXKET UCHpa-
BUTb, AK€ MPU KOPPEKLIUHU IIPENOIABATEIEM, OTKA3bIBAETCSI OTBEYATh HA 3aHSTHH.

Kpurtepuu oneHuBaHUsI BBINOJHEHHsI TECTOBBIX 3aJaHMii s 3a4yera (mpPoOMeXKy-
TOYHBIH KOHTPOJIb (popmupoBanus komnerenuuii YK-1, ITK-2, ITK-6)

[To uToraM BBITIOJTHEHUS] TECTOBBIX 3aJIaHUH OIIEHKA IMPOU3BOJIUTCS IO YETHIpEX Oailib-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha!

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO.

Kpurepun oneHuBaHMs 3alMTHI J0KJIAJAa U Npe3eHTalMu 1o TeMe pedeparos (Te-
Kylummii KOHTpoJb popmupoBanus komnerenuuii YK-1, IK-2, [IK-6):

omauyno: paboTa BBIIIOJHEHA B CPOK; CoJepXKaTelbHasi 4yacTh JOKJIa/la U MPEeAIoKEeHHbIE
IPUPOJ00XPAHHBIE MEPOTIPUSATHS 0OPA3IOBBIE M COMPOBOXKIAIOTCS HIUTFOCTPUPOBAHHOMN MTPE3eH-
Taluel, COOTBETCTBYIOIICH OKJIay, Tpe3eHTalus IOAroToBIeHa B POwerPoint; npucyTcTByroT
PEKOMEHIALINHY, 3aKIF0UYEHNS U apTyMEHTUPOBAHHbIE BBIBOJIbI. MarucTpaHT NpaBUIbHO OTBETUII
Ha BCE BOIIPOCHI NIPH 3aluTe MpoekTa. [IpuHrMan akTUBHOE ydacTue B JUCKYCCHUU.

Xopowio: paboTa BBINOJIHEHA B CPOK; B COJEPKATEIBLHOM YacTH JOKJIaga U MPeII0KEHHbIE
IPUPOJ00XPAHHBIE MEPOIPUATHAX HET IpyObIX OoIIMOOK. J[oKJIa cCOnmpoBOXKIAETCS IPE3EHTALM-
eif, COOTBETCTBYIOIIEH OKIIaay, MPE3eHTAIMs TOAr0TOBIeHa B POWeErPoint; mpucyTcTByrOT pe-
KOMEHJALIMH, 3aKJIFOUYEHUS U apryMEHTHPOBAHHbBIE BbIBOJBL. MarucTpaHT NpHU 3alUTE MPOEKTa
IIPaBUJIBHO OTBETHJI HA BCE BOMIPOCHI C IOMOIIBIO mpenogaBarens. [IpunumMan ydactue B auc-
KYCCHH.

yoosenemeopumenvro: padoTa BBIIIOJIHEHA C HapylleHHeM rpaduka; B CTPYKType U Ipen-
JIO’)KEHHBIE ITPUPOJTOOXPAHHBIE MEPONPUATUAX €CTh HEJOCTATKH; MPE3ECHTALNS COAEPKUT MaTe-
puai, He KOMMEHTHPYEMbIN JTOKJIa/e; B JOKJIaJAe MPUCYTCTBYIOT COOCTBEHHBIE BbIBObL. OO0yya-
IOLUICS IIPU 3aIIMUTE NIPOEKTa OTBETUJI HE HA BCE BOIIPOCHL. MarucTpaHT HE MPUHUMAJl y4acTHe
B IUCKYCCHHU.

Hey0oe1emeopumenbHo. TPEeAI0KEeHHbIE NMPUPOJIOOXPAHHBIE MEPOIPUITUS SBISIOTCS He
3¢ (EeKTUBHBIMU; TPE3EHTALUA K JIOKJIaay — OTCYTCTBYET; OTCYTCTBYIOT WMJIM CJEJaHbl Hempa-
BUJIbHBIE BBIBOJIBI M PEKOMEHJAIIMK. MarucTpaHT HE OTBETUJI Ha BOIIPOCHI IIPU 3aIUTE ITPOEKTA.
OOyyaromuiicst He TPUHUMAJ Y4acTHE B JUCKYCCHH.

Kpurepun ouneHuMBaHMsI NPAKTHYECKHX 3aJaHUH (TEKYIMH KOHTPOJIb (OpMHPOBa-
nus komnerenmuii YK-1, IIK-2, ITK-6):

omauyHo: paboTa BHITIOJHEHA B CPOK; opopMiIeHHE U coJepk aTebHas 4acTh OT4eTa 00-
pa3ioBbIe; paboTa BHIIOJHEHA CAMOCTOSITENFHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEeHUS, 3a-
KJIFOYEHUS ¥ BBIBOJIbI. MAarucTpaHT MpaBUIbHO OTBETUII HA BCE BOIPOCHI MPH 3AIIUTE MPAKTHYE-
CKOM paboTHI.
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Xopowio: paboTa BHINOJIHEHA B CPOK; B O(POPMIICHUH OTUYETA U €TO COAEP’KAaTeIbHON YacTu
HET TPyOBIX OMIMOOK; paboTa BBIMOJIHEHA CAMOCTOATEIBLHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IICHUS, 3aKJIIFOYCHHUS M BBIBOJBI. MarucTpaHT MpH 3allUTe MPAKTUYECKOH padoThl MpaBUILHO
OTBETHWJI Ha BCE BOMPOCHI C TIOMOIILIO TPENoIaBaTerIs.

yoosnemseopumenvbHo: padoTa BBHIOIHEHA C HapylleHHeM rpaduka; B ohopMieHUH, co-
JIepKaTEIbHON YacTH OTYETa €CTh HEIOCTaTKH; paboTa BBHIIIOJHEHA CAMOCTOSTEIBHO, MPHCYT-
CTBYIOT COOCTBEHHbIE 0000IIeH . MarucTpaHT Npy 3alIUTe MPAKTHYECKONH pabOThl OTBETHII HE
Ha BCE BOIIPOCHI.

Hey0os1emeopumenbHo. pakTudeckas padoTa € BBIIOJIHEHA, 0OpMIIEHHE OTYEeTa HE CO-
OTBETCTBYET TPEOOBAHMSM; OTCYTCTBYIOT WJIM CICJIaHbl HEMPABHIbHBIC BBIBOABI H 000OIICHHUS.
MarucTpaHT He CMOT 3alIUTUTh BBIIOJHEHHYIO paboTy.

Kpurtepuu oneHuBaHus BBINOJHEHUSI TECTOBBIX 3aJJaHUi 1O pa3jxejaM JUCIHILIN-
HbI (TeKyIHii KOHTPOoJIb opmupoBanusi komnerenuuii YK-1, ITK-2, ITK-6)

[To uToraMm BBITIOJTHEHUS] TECTOBBIX 3aJlaHUH OIIEHKA MPOU3BOJAUTCS IO YETHIpeX Oailib-
HoU mmikane. [Ipu mpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO.

Kpurepun oneHnMBaHus YCTHOIO OTBETA IPH ONpPOCe MO TeMe NMPAKTHYECKOro 3aHs-
THA (TeKyIHii KOHTPoJb (popmupoBanns komnerennmii YK-1, IK-2, IK-6):

OmMIUYHO — JJaH TOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTaBJICHHBIN BOIIPOC, IOKAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHUS Te-
MBI; B OTBETE IPOCIIEKUBACTCSA YETKAsI CTPYKTYpa, JIOTHYeCKas MOCIIEJ0BATEIbHOCTD, OTPAXKaI0-
11asi CYIIHOCTh PAacKpbIBAEMbIX MOHATHUI, TEOpUH, sIBJICHUN. 3HaHUE 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €ro B CUCTEME JJaHHON HayKU U MEXIUCLMIIIMHAPHBIX cBs3eil. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaThb HAa YTOYHSIOIINE BOIIPOCHI;

Xopowto — J1aH TIOJHBIW, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBIM BOIIPOC, MIOKA3aHO yMe-
HUE BBIJCIIUTH CYLIECTBEHHBIE U HECYILECTBEHHBIC IIPU3HAKY, IPUUYUHHO-CIICICTBEHHBIEC CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHHAX Hayku. OJHAKO JONYLICHbI He-
3HAYUTEJIbHbIE OIIMOKH WIIM HEOUYEThI, UCTIPaBIEHHbIE 0aKaTaBpOM C MOMOILBIO «HABOISLINX
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HETIOJHBIA OTBET, JIOTHKA U MTOCIIEI0BATEIbHOCTb U3JI0KEHUS
UMEIOT CYLECTBEHHbIE HapylieHus. [lomymiensl rpy0Obple OMMOKY MpU ONpPEAEIeHUH CYIIHOCTU
PAacKpBIBAEMBIX MOHATUH, TEOPUH, SBICHHUH, BCIEICTBUE HEMOHMMAHUs OakalaBpOM HX CyIIIe-
CTBEHHBIX U HECYILIECTBEHHBIX NPU3HAKOB M CBs3€H. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHUE
PaCKpBITh KOHKPETHBIE MPOSBICHUsT 0000IIEHHBIX 3HAaHUN He Moka3aHo. PeueBoe odopmieHue
TpeOyeT MOoNpaBoK, KOPPEKILINH;

HeyoosnemseopumenbHo — OakalaBp JEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
IIpeAMeTa, HE YMEET JAeNIaTh apryMEHTUPOBAHHBIE BBIBOJBI Y IIPUBOJNUTH IPUMEPHI, TOKA3BIBAET
ciaboe BiaJieHue MOHOJIOTHUECKON peublo, HE BIIaJIeeT TEPMUHOJIOTHEH, NPOSIBISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH H3JI0KEHHUS, JIeJaeT OLIMOKH, KOTOpble HE MOXET UCIpa-
BUTH, JJaXKe IIPU KOPPEKLIUHU NIPENIOJABATEIIEM, OTKA3bIBACTCS OTBEYATh HA 3aHSATHH.

Kpurtepuu ouneHuBaHUS YCTHOIO OTBeTa HAa BONPOCHI K KOJJIOKBHYMY (TeKYLIHMI
KOHTPOJIb popmupoBanusi komnerenuuii YK-1, [TK-2, ITK-6):

omauyHo: paboTa BBIOJHEHA B CPOK; OPOpPMIICHHE U COZAEp KaTelIbHAs YacTh OT4eTa 00-
pasioBbie; paboTa BBHITIOJHEHA CAMOCTOSTEIHHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHMS, 3a-
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KITFOYEHUS ¥ BBIBOJIbI. OO0y4aronuiicsi MpaBUJILHO OTBETHJI HA BCE BOIMPOCHI MPU cJave KOJUIO-
KBHYMa U 3aIUTE OTYETA.

Xopowio: paboTa BHINOIHEHA B CPOK; B ODOPMIICHHHU OTUYETA U €T0 COJIEPKATEIBHON YacTh
HET TpyOBIX OMIMOOK; paboTa BBIMOJIHEHA CAMOCTOATEIBLHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKII0YCHHS ¥ BBIBOABI. OOyJaromuiicst mpy cade KOJUIOKBHYMA U 3alllUTe OTYeTa Tpa-
BUJIBHO OTBETHJI Ha BCE BOIIPOCHI C MTOMOIIIBIO MTPETIO1aBaTEelIsl.

yoosnemseopumenvbHo. paboTa BBHIOJHEHA C HapylleHHeM rpaduka; B ohopMiIeHuu, co-
JIepKaTEIbHON YacTH OTUYETa €CTh HEIOCTaTKH; paboTa BBIIOJHEHA CAMOCTOSTEIBHO, MPHCYT-
CTBYIOT coOCTBeHHBIC 0000meHus. OOyJarmuiics mpy caavye KOJJIOKBUYMa U 3allUTe OTYeTa
OTBETHJI HE Ha BCE BOTIPOCHI.

HeyoosnemseopumenvHo. O()OpMICHHE OTYeTa HE COOTBETCTBYET TPEOOBAaHUSAM; OTCYT-
CTBYIOT WJIH CJIeJIaHbl HENPABUIIbHBIC BBIBOJIBI M 0000meHHst. OOyJaromuiicsi He OTBETHII Ha BO-
MPOCHI KOJUIOKBHYMA M HE CMOT 3alllUTHTh OTYET.

7.3. TunoBble KOHTPOJIbHBIE 32 IaHUS WJIH MHbIE€ MATEPHAJIBI, He00OXO0TUMbIE /IJIsl OIlEeHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHX ITATBI
(opMupoBaHUA KOMIIETEHINI B MpoLiecce 0OCBOEHHUsI 00Pa30BaTeIbHOMH MPOrpaMMbl

IIpumep TecTOBOIrO 3a/1aHUs K 3a4eTy (IIPOMEKYTOYHBIH KOHTPOJIb)
(pazaea 1 «Hayku o 3emuie»)

3aganue Nel
K kmaccy ¢ocdaToB oTHOCATCS:

Bbl6Cpl/lTC OJIHH U3 4 BAPHUAHTOB OTBCTA:

1) araTuT

2) KQJIBITUT
3) JIOJIOMUT
4) MajaxuT

3aganue No2
OO6pazoBanue TUIca U3 aHTUAPUTA TPU XUMHUYECKOM BBIBETPUBAHUU €CTh MPOIIECC:

BriOepute o1uH U3 5 BapUaHTOB OTBETA:!

1) OKHUCIICHUSA

2) BOCCTAHOBJICHHSI
3) THIIpaTaIiH

4) JETUIPATAIAN
5) THJIPOJIM3a

3amanue Ne3
B yibTpakuciapIx MarMaTHYIeCKHX TIOPOJIaX COAepKaHUe KpeMHe3eMa COCTaBIIseT:

BriOepute o1uH U3 5 BapuaHTOB OTBETA:!

1) oomee 75%
2) 65- 75%
3) 52- 65%
4) 40- 52%
5) menee 40%
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3aganue Ne§
Haubonee 6aronpusTHEIMH JUTSI TEOJIOTHIECKON JSSITEILHOCTH BETPa SIBJISTFOTCS] 00J1acTH:

BriOepute onuH U3 3 BapuaHTOB OTBETA:!

1) cTerei
2) IYCTBIHB U ITOJIYITYCTHIHb
3) JICCOB

3aganue Ne9
Komrmuiekc pbixiio06;10MOUHOTO MaTepHaia, OTIIOKEHHOTO JICTHUKOM, Ha3bIBAIOT:

BriOepute onuH U3 3 BapuaHTOB OTBETA:!

1) MOpPEHOH
2) JICITFOBHEM
3) aIUTIOBHEM

3amanne Nel(
OII0BUHA - 3TO:
BI)IGGPI/ITQ OJHH U3 3 B'clpI/I’dHT()B OTBETAa.

1) IPOAYKTHI, OCTAIOIIMECS Ha MECTE pa3pyLIEHUs TOPHOM MOPObI, AJIs HUX Xa-
paKTepHa PbIXJIOCTh, OTCYTCTBUE CIIOUCTOCTH
0CaJIKH, HAKOIMBIIKMECS B HUKHEHN YaCTH CKJIOHA B pE3yJIbTaTe A€ATEIbHOCTU

2) 0e3pycI0BbIX IOTOKOB; /Il HUX XapaKTepHA CIa00BbIpa)KEHHAas! CJIOUCTOCTb, B

cocTaBe Ipeo0I1ajatoT CyNecu, CYrJIMHKH, TIHHbI

MaTepHua, OTKIAAbIBAIOLIUNCS B PE3YJIbTaTe I€0JIOTHYECKON ACSITEIbHOCTH
3) peK; A1 HUX XapaKTepHa sICHO BhIpaKEHHAsI CJIOUCTOCTh, TpeodiajaHue ra-
JIEYHUKOB, TPaBUs, IECKOB, CyNecen

IIpumepbl KOHTPOJILHBIX BONPOCOB K 3a4eTy (IIPOMeKYTOYHbIH KOHTPOJIb)
(pa3nen 2 «XuMus OKpyKarouiei cpeabn»)

1. HazoBuTe cocTaBHBIE YacTH COBPEMEHHOM MOJENIN BHYTpEHHEro crpoeHus 3emuu. Kak
HAa3bIBACTCSI CEHCMUYECKUN pa3/ies, OTACISIIONINN 3eMHYIO KOPY OT MaHTUU?

2. Ha3oBuTe OCHOBHBIE 3Talbl BOJIOIMU 3€MJIH, JIeXkKallMe B OCHOBE 00pa30BaHUs MEpPBUY-
HOU U coBpeMeHHOUM aTMocdepbl. Kakne XuMHUuecKkue BEIIecTBa COCTABISIIN IEPBUYHYIO aTMO-
chepy?

3. JlaiiTe KpaTKyr0 XapaKT€pUCTUKY OCHOBHBIM 3TallaM 3BOJIIOLMHU KU3HU Ha 3eMJle B CBETE
runore3sl @. Onapuna u J[x. XonzgelHa.

4. JlaliTe OCHOBHBIE CBeIeHUS O Tporocdepe, ruapocdepe u auTocdepe, Kak OCHOBHBIX T'€0-
cdepax 3emin.

5. HazoBuTe OCHOBHBIE UCTOYHUKU (POPMHPOBAHUS XMMHUYECKOIO COCTaBa OCHOBHBIX T€O0-
cdep 3emnn. JlaliTe UM KpaTKyto XapaKTepUCTHKY.

6. Ha3zoBuTe aHTpOIOT€HHBbIE MCTOYHUKHU, OCYIIECTBIISIFOIIMNE OCHOBHYIO SMHCCHIO OKCHIOB
yriaepoja, a3ora u cepbl B atMocdepy. Hanummre XxuMuyeckue peakiuu, JeKallie B OCHOBE
o0pa3oBaHHUsl CEpHOM KHUCIOTHI B arMocdepe MpH CKUTAaHUM MPHUPOJHOTO YIIIEBOAOPOIHOTO
TOIUIMBA B CTAllMOHAPHBIX U MEPEIBUKHBIX HICTOUYHUKAX.
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7. OnummMTe XAMAYECKUMH PEAKIIUSIMU MPOIIECC JIECCOIMATUBHON pekoMOnHaIMH noHOB N2,
O*, 02", NO', 0o6pasyromuxcs B BEPXHUX CIOSIX aTMOC(EpPHI IIyTEM MPOIIECCa HOHM3ALMH a30Ta
U KHCJIOPOJa.

8. Onummure XMMHUYECKUMH peaklUsIMU UK YernMeHa — mporecchl 00pa3oBaHUs U pasJioike-
HUS 030HA B cTpaTocdepe.

9. IlepeunicnuTe HeraTMBHBIC MOCIEICTBUS TT100aIbHOTO 3arpsa3HeHus atMmocdepsl. Kak Biu-
€T 3arpsA3HEHNE BO3YILIHOM cpe/ibl HA MUKPOKIMMAT IIJIaHEThI?

10. PackpoiiTe OCHOBHbIE TPUUYMHBI U MEXaHU3MbI O0OPA30BaHMSI TOKCHYECKOTO U (DOTOXUMU-
YEeCKOT0 CMOTa M UX MOCIIEACTBUS IS )KUBBIX OPraHU3MOB OHOCHEPHI.

11. OcHoBHbIE (a3bl MOYBHI, KaK CI0KHOTO 00pa30BaHUs BEPXHETO CJI0S 3eMHON KOPbI, 1aiiTe
UM KPaTKyH XapaKTepUCTUKY. XUMUYECKUM COCTAB IIOYBEHHOI'O BO3JyXa, XKUAKOM U TBEPAOU
(a3 mouBHI.

12. Kakue reoXxuMu4ecKkre MpoIecchl JIeXKaT B OCHOBE ()OPMHUPOBAHUS XMMUYECKOTO COCTaBa
mutochepsl? HazoBuTe XUMUYECKUN COCTAB 3¢MHOM KOPBI M BEpXHeH MaHnThH 3emud. [laiiTe mo-
HATHUE «KIIAPKa.

13. Ha3oBuTe npoliecchl 1 OCHOBHBIE 3Tallbl, JIEKAIUE B OCHOBE (DOPMHUPOBAHUS XUMHUYECKO-
ro COCTaBa MPUPOAHBIX BOJ, U AANTE UM KPATKYyIO XapaKTEPUCTHUKY.

14. Ha3oBuTe OCHOBHBIE CBOMCTBA, OTPAKAIOIIME OTIMYHME XUMHUYECKOT'O COCTaBa MOPCKOM
BOJIBI OT XMMHH MTOBEPXHOCTHBIX BOJI KOHTUHEHTOB.

15. Ha3oBute ocHOBHBIE (DM3HKO-XMMHYECKHE MOJEIH PACIPOCTPAHEHHUS XUMHUYECKOTO Be-
niecTBa B omocdepe.

16. Ha3oBuTE OCHOBHBIE CTAUU U MPOILIECCHI, OMPEIEIAIONINe OIBUKHOCTh U pacipeaene-
HUE XMMUYECKOT0 BEILIECTBA B OKPYKAIOILIEH Cpefie.

HpnMep HpaKTI/I‘leCKOﬁ 3aga4u no teMe «KiauMaTojiorus u METEOPOJIOTUST»

(TeKkyuii KOHTPOJIb)
(paznen 1 «Hayku o 3emuiie»)

3amaua 3. IlocTpouTh po3y BETPOB JNaHHOTO paiioHa. CpeaHEeroJoByI0 MOBTOPSIEMOCTh
HaIpaBJIEHUH BETPOB IPUHATH C YYETOM HOMEpa BapUaHTa IO HUXKE MPEACTaBICHHON TabIuIe.

Jannsble k 3amaue 1

Ne C CB B 0B 10) 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 / 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 6

10 5 7 9 11 9 8 10 15

IIpuMep BONPOCOB JJIA YCTHOI'O ONPOCA 110 TeMe NPAKTHYECKOr0 3aHATUA
Kaumarosiorust u mereopoJiorusi (TeKymid KOHTPOJIb)
(pasnea 1 «Hayku o 3emiie»)

1. Pacckaxkurte 0 mpeaMmeTe M 3aJadax Kiaumarosoruu. Kparkue ucropuueckue cBeIeHUA
0 Pa3BUTUHU KIUMATOJIOTUH. CBS3b KIIMMATOJIOTUH C IPYTUMH HayKaMHU.
2. Kakue BbI 3HaeTe KIMMaTooOpazyromue GakTopbl?
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HOCTH

JINYusA

MarToB.

KH BBI

3. VI3 Kakux COCTaBJIAIOIIUX CKJIAJbIBACTCS PAAMALMOHHBIA M TEIJIOBOI OajaHC MoBepX-
3emn?

4. B ueM cOCTOSIT pa3iuuusi B HArpeBaHUU U OXJIAKIECHUU MOPS U cymn? OCHOBHBIC pa3-
MEXy MOPCKUM U KOHTHHEHTAJIbHBIM KJIMMAaTOM.

5. KakoBa posb penbeda B popMUpOBaHUH KiIMaTa?

6. PacckaxxuTe 0 BIMSHUM [TIOYBEHHOT'O U PACTUTEIBLHOTO IIOKPOBOB HA KIIMMAT.

7. Kak nposiBisieTcs BIUSHUE CHEKHOT'O IOKPOBa Ha KIIMMaT?

8. O0mas nupKynsanus atMoc(epsl U LUPKYIISALUOHHBIE (PAKTOPHI KJIMMATA.

9. Kakue BbI 3HaeTe nmpeobiaiaroniye BO3AYIIHbIE TeueHus: B aTMochepe?

10. Pacckakute 0 MECTHOM KJIMMAaTe, MUKPOKIMMaTe U GUTOKIMMATE. THUIIBI MUKPOKIIH-

11. Knaccudukanus kimumaToB. Turbl kiaccuGuKanui 1 UX MPUHIIHAIIHL.

12. Kak nposBiisifoTcs U3MepeHus U Kojiebanus kiumata? Mcropus kimMara 3eminn?

13. Knmumar CHI', o6mume ycinoBusi popmupoBanus. Arpoximmmar CHI'.

14. Kakue MCTOUYHUKN KIMMAaTHYeCKOH HH(pOpMaIy 1 3a/1a4u KIMMaTH4ecKoi 00paboT-
3Haere?

15. PacckakuTe 0 MpUHIIUIIAX U METOJAX CEIbCKOXO3SIMCTBEHHOM OLIEHKH KJIMMATOB.

16. Kak nposBisitoTCS aHTPONIOTE€HHOE BIMSHKUE YEJIOBEKA HAa KIIMMaT 3eMJIH?

17. OObscHHTE, KaK BJIMSAIOT HA MOTOAY M KIMMAT BO3IYIIHBIE MAacChl, aTMOC(EpHBIE

q)pOHTbI, OUKJIOHBI 1 aHTHUIIUKJIOHBI.

N

No ok ow

~ow

IMpumep npe3eHTaANUH H T0KJIA1a 10 TeMe «MuHepaabD (TeKYIHil KOHTPOJIb)
(paznen 1 «Hayku o 3emuiie»)

MuHepai CTyZeHTOM BbIOUpaeTCsl CaMOCTOSATENbHO.

XUMHUECKUI cOCTaB U XUMHUECKasi popmyIia;

duznyeckue XapakTepucTUKy (IIBET, HaIuuue 0JiecKa, BKIOYEHHH, TPOYHOCTHBIE Xa-
PAKTEpUCTUKH U T.I1.);

30HBI pacpOCTPaHEHMUS;

VYcnoBus v nepuo]i pOpMHUPOBAHUS;

Hcropus oTkpsITHS;

WutepecHble (hakThl,

O065acTH MPAKTUYECKOTO IPUMEHEHHUSI.

IIpumep npe3eHTanMu U A0KJIa1a 10 TeMe pedepara (TeKymMii KOHTPOJIb)
(pazaen 2 «XuMusl OKpYysKarouieil cpeabny)

['MnoTte3pl 0 MPOUCXOKIAECHUU U SBOITIOUMU 3€MIIHM, KAK IJIAHETHI COJTHEYHOW CHUCTEMBI.
Mojiennb BHYTPEHHETO CTPOSHHUS 3€MIIH.

[IpoucxoxaeHne U OCHOBHBIE 3TAlbl SBOJIOLMU JKU3HU HA 3€MJIE€ B CBETE€ TMIOTE3BI A.
Onapuna u JK. Xonzeiina.

I'maBHBIe 27eMeHTHI OnoCchephl U UX 3HAYeHHE B OMOTEHHOM KPYTrOBOPOTE BEIIECTBA.
OcHOBHBIE UCTOYHUKH (DOPMUPOBAHUS XUMHUECKOTO COCTaBa aTMoc(epbl. XUMUYECKUM
cocTaB aTMOC(epHI.

BrustHre 0CHOBHBIX XUMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B BEPXHUX CIIOSIX aTMocde-
pBI U B Tporiochepe, Ha XUMHUUECKUN COCTaB aTMOC(EpHI.

TunuyHble HETAaTHBHBIC TMOCIEACTBHS TJI00ATBHOTO U JIOKAIBHOTO 3arpsi3HEHHs] aTMO-
cdepsl.

Kucnorueie noxan. Mexanusm o0pa3oBaHUs KUCIOTHBIX JOXKICH. BiusHue KUCIOTHBIX
TOKJIeH Ha IPUPOIHBIE OOBEKTHI.

Xumust pupoaHbIX Boa. OCHOBHBIE CBEACHUS O Tuapochepe.
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9. XuMunyeckuil cOcTaB KOHTHHEHTAJIBHBIX TTOBEPXHOCTHBIX BOJ M OCHOBHBIE IPOLIECCHI €T0
dhopMHUpOBaHHSL.

10. Xumus rIaBHBIX HOHOB B MOPCKOM BOJIE M UX XUMUYECKHI KPYTOBOPOT.

11. Xumus nous. IIponeccsl popMupoBaHrs XUMUYECKOTO COCTaBa ra3000pa3HoM, KUIKOH
U TBep0i a3 mouBbl. OCHOBHBIE TeocepHble PYHKINHU TOYBHI.

12. Xumus nutocdhepbl. XUMUUECKHN COCTAB 36MHOM KOPHI M BEPXHEH MAaHTHH 3eMJITH.

13. TIpomecchl (GopMUpOBaHHSI METAIUIOHOCHBIX OCAJKOB B TIIyOOKHX BIQJWHAX MOpEH U
OKEaHOB.

14. OOuue 3aKOHOMEPHOCTH pacHpeAeTeHUs XUMUYECKUX BEIIeCTB B Onocdepe u (Hu3nko-
XUMHUYECKHE MOJIETTH X PACIIPOCTPAHECHHUS.

15. Murpauus BemecTB B Onocepe. 3aKOHOMEPHOCTH U (POPMBI MUTPALUN XUMHUYECKUX
3JIEMEHTOB B TIOBEPXHOCTHBIX BOJIaX U B TOUBEHHOM MpOQHIIE.

IIpuMepbI TECTOBBIX 3aJaHUIl (TEKYIIHIl KOHTPOJIb)
(pazaen 2 «XuMusl OKpYKarouiei cpeab»)

Cosepemennas mooenb 6HympeHHe20 cmpoerus 3emMau eKaoyuaem ...
Br16epute 01H npaBUiIbHBIA OTBET U3 3 BApUAHTOB:
1. 3emMHYI0 KOpY, MaHTHIO, S1PO;
2. 3eMHYIO KOpPY, MaHTHIO, BHEILIHEE AP0, BHYTPEHHEE S/1PO;
3. 3eMHYIO KOpY, BEpXHIOI0 MAaHTHUIO, HIKHIOIO MaHTHIO, BHELITHEE AP0, BHYTPEHHEE SIPO.

Paouyc 3emnu pasen 6371 km. I panuya Hudxcheli u 6epxueti MaHmuu npoxooum Ha y-
bune 670 km, epanuyeti MAHMUU U A0PA CYHCUM CEUCMUYECKUL pa30ell, edCaujutl Ha 2iy-
oune 2900 km u, HaKoHey, epanuya 6HYMpPEHHe20 U GHeuHe20 A0pa NPoXooum Ha 2nyouHe
5146 km. Paouyc siopa pagen ....?7

Bri6epute 01H npaBUiIbHBIA OTBET U3 3 BAPUAHTOB!
1. 5701 xm;
2.3471 kwm;
3. 1225 kM.

Jlumocghepa, asnaowasca eepxueti meepootl 060.104KolU 3emau eKaouaem 6 ceos ...
Bri6epute o1H npaBUIbHBIA OTBET U3 3 BApUAHTOB:

1. 3eMHYI0 KOpY, BEpXHIOIO U HIDKHIOIO MaHTHH, BHEIIIHEE SAPO;
2. 3eMHYIO KOPY, BEpXHIOIO 9acTh BEpXHEH MaHTHUH;
3. 3eMHYIO KOPY, BEpXHIOIO U HIDKHIOIO MAaHTHH.

Ocnogy opzanuuecko2o eeujecmsea Kiemki JHCU8020 OP2aAHUIMA COCMAGIAIOM Xumuie-
CKue d71eMeHmbyl, NOAYYUGUIUEe HA36AHUS OP2AHO2eHbl. K Hum omHocumcs epynna xumude-
CKUX J]IeMEHMOS ...

BriOepute o1H MpaBUIbHBIN OTBET U3 4 BApHAHTOB:

I'naguvimu snemenmamu duocepul A61AIOMCA ...
BriOepure o1H MPpaBUIIBHBIN OTBET U3 3 BApHAHTOB:
1. runpocdepa, atmocdepa, pacTUTENbHBIN MUp, TUTOCPEpa;
2. mutocepa, MOUBHI, )KUBOE BEIIECTBO, TUApochepa;
3. ’KHMBOE BEMIECTBO, TOYBKI, THApocdepa, Tporochepa.
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Pacnonosicume uacmu ammocghepvl 6 nociedogamenbHOCmMu UX 8ePMUKAILHO2O NONLO-
JHCEeHUsl, HAYUHAS OM NOBEPXHOCU 3eMau ...
Bribepure ouH MpaBUIBHBIN OTBET U3 3 BAPHAHTOB:
1. Tponiocepa, mezochepa, Tepmocepa, crparochepa;
2. ctpatocdepa, Tepmocdepa, Tporiocdepa, Me3ocdepa;
3. Tponocdepa, crpatochepa, mezocthepa, Tepmochepa.

Kakue 2azvl omnocames k MaKkpOKOMHNOHEHMAM 2A308020 COCMABA AMMOCQepul ...
Bribepure oauH MpaBUIbHBIN OTBET U3 4 BAPHAHTOB:
1. xucnopon, napsl Bojbl, BOAOPOZ;
2. a30T; KpUNTOH, okcup yraeposa (1V);
3. a30T, KUCIIOPO/I, APT'OH;
4. oxcup yranepoza (1), apros, azor.

IIpu xaxom monvrom coomnowenuu CH u Oz npu coicueanuu npupoono2o y2nee000-
POOHO20 MONIUBA NO HUNCE NPUBCOCHHOU peaKyuy npouUcxooum oopazosanue okcuoa ye-
nepooa (1) CHgmonr) + O2 — CO + H20 ...

Bri6epuTe 01H npaBUiIbHBIA OTBET U3 3 BAPUAHTOB:

Cepnas xucioma 6 ammocgepe obpazyemcs no peaxyuu ...
Bribepute o1H npaBUIbHBIA OTBET U3 3 BApUAHTOB:

1. SOz + H,O — H2S0q;
2.502 + 02 + H2O — H2S0yq;
3. H2S + O2 — H2S0,

Azomuas kucioma 6 ammocpepe obpasyemcs no peakyuu . ..
BoiGepuTe 01MH TIPABUIILHBINA OTBET U3 3 BAPUAHTOB:
1. NO + H,O — HNOg3;
2.NOz + H20 — HNOsg;
3. NO2 + NO2 + H2O — HNO2 + HNOs3

T'uoponepokcuonvie paoukanvl (HO2") obpasyromces 6 ammocghepe no peakyuu ...
Bri6epute ouH npaBUiIbHBIA OTBET U3 4 BApUAHTOB:
1. H202 + hv — HO'
2. HNO2 + hv — NO + HO?'
3.0H + O3 —» HO2" + O
4. H+ O — HO?'

Obpaszosanue o3ona 6 cmpamocghepe npomexaem no peakyuu ...
Bri6epute o1H npaBUIbHBIA OTBET U3 3 BapHUaHTOB:
1. O + O2¢r) — O3
2. Oy + H2O0y— O3y + Hor)
3. O21) + N2O¢ry — O3y + Nop)

K/l(lpk', KdK eeluduHa codepofcaHuﬂ XUMUYECKUX DIIEMEHMO8 8 3eMHOLL Kope,

o3Hauaem ...
BriOepure o1H MpaBUIIbHBIN OTBET U3 3 BApUAHTOB:
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1. MakcUManbHOE 3HAYCHUE OTHOCHUTEIHLHOIO COACPIKAaHUA XUMHUUYCCKUX DJICMCHTOB,
2. MUHUMAJIbHOE 3HaYE€HHE OTHOCUTEJILHOIO COACPIKAHUA XUMHUUYCCKUX DJICMCHTOB,
3. CpeaHCC 3HAYCHUC OTHOCUTCIIBHOI'O COACPKaHNA XUMUUCCKHUX 3JICMCHTOB

B Haubonvuwem xonruuecmese 6 3eMHOU KOpe COOEPAHCAMCA XUMUYECKUE INEMEHMBL ...
Bri6epuTe ouH paBUIBHBIA OTBET U3 3 BAPUAHTOB:
1. xpeMHuit, xene30, HATPUid;
. KUCJIOPOJI, A TFOMUHUNA, MarHui;
3. KHCIIOpOJI, KPEMHUM, aTFOMUHUI

N

OcHo6HOU cMpPYKMYPHOU eOuHuyell CUTUKAMO8 S611emcsl ...
Bri6epuTe ouH IpaBUIIBHBIN OTBET U3 3 BAPUAHTOB:
1. Terparnp;
. OKTa’Ip;
3. UCKKEHHBIN TETPadAP

N

K npoyeccam xumuuecko2o 6bl6empusanus MUHEPAI08 3eMHOU KOPbl OMHOCAMCA ...
BeiOepute oauH npaBUiIbHBIN OTBET U3 3 BapUaHTOB:
1. pacTBOpeHue, HeWTpanu3alus, OCaXACHUE;
2. TUAPOJSIN3, PACTBOPEHHUE, OCAXKICHUE;
3. pacTBOpEHHE, OKHCIIEHHE, T'HIPOJIHN3

B cocmase eepxneii manmuu 3emau npeobnadaem ciedyrowias epynna XuUMu4ecKux
91eMEHMO8 ...
Br16epute ouH npaBuiIbHBINA 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 anmponozennvlx UCMOYHUKO8 3a2PA3HEHUs amMocghepbl ...
Br16epute ouH npaBuiIbHBINA OTBET U3 3 BApUAHTOB:
1. Bynkansl, TOC, aBTOTpaHCOPT;
2. ADC, nbutbHBIE OypH, TIOKAPHI;
3. Tpancnopt, TOLI, Mmetammyprudeckuii KoOMOMHAT

Buvinaodenue xuciomuuix 0osicoell c853aH0 ¢ NOBLIUEHHBIM COOepI’CAHUeM 8 ammoce-
pe ...
Bri6epute ofiH npaBUIbHBINA OTBET U3 3 BApUAHTOB:
1. okcuna yrnepona (1V), ammuaka, napoB BOAbI;
. okcuaa cepsl (1V), okcuaoB a3ora;
3. 030Ha, MeTaHa

N

O30H08b11L C101 amMocghepbl npensmcmsyen ...
Bri6epute o npaBUIbHBINA OTBET U3 3 BApUAHTOB:
1. IPOHUKHOBEHHIO JKECTKOTO YIbTPA(PHOICTOBOTO U3TYICHHSI Ha 36MHYIO TTIOBEPXHOCTb;
. 3arPSA3HEHUIO aTMOC(hEPHI;
3. aBTpO(HUKAIH BOJOSMOB

N

B uem cymo napnuxosozo sgpgpexma ...
BeiOepute oauH NpaBUIbHBIN OTBET U3 3 BApHAHTOB:
1. "mapHuKOBBIE” Ta3bl NPOMYCKAIOT KOPOTKOBOJIHOBOE COJTHEUHOE U3IIyUYECHHUE;
2. "mapHUKOBBIE” ra3bl 33JIePXKUBAIOT JJIMHHOBOJIHOBOE (TEIIOBOE) U3NTydyeHHE 3eMJIH;
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3. "mapHUKOBBIE” Ta3bl MPOMYCKAIOT COJIHEYHOE M3Iy4eHHE M 3a/IeP’KUBAIOT TEIUIOBOE
W3JIy4EHHE 3eMIIH

Kaxkoti komnonenm ammocghepvl okazvigaem 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 011 6uocgepuvl 8bl3b16a10M NPOYECchbl UCHONL30BA-
HUsL hpeoHO8 8 NPOMBIUUIEHHOCMU U ObIMY ...
BriOepute oauH NpaBUIIbHBIN OTBET U3 3 BapUAHTOB:
1. noBeILIEHNE TEMIIEPATYPbl 3€MHOM TOBEPXHOCTH;
2. 00pa3zoBaHME KUCIIBIX aTMOC(EPHBIX OCAIKOB;
3. yMeHbIIIeHUE KOHIEHTpalluK 030Ha B cTparochepe

Yeenuuenue xonyenmpayuu oxcuoa yenepooa (\V) ¢ ammocghepe eedem ...
Br16epute ouH npaBuiIbHBINA OTBET U3 3 BAPUAHTOB:
1. K pa3pyIlIeHUI0 030HOBOTO CJIOS;
. K IpOsIBIIEHUIO "mTapHuKOBOr0” 3hdekra;
3. kK 00pa30BaHMIO KMCIOTHBIX OMKICH

N

Ipumecu npupoonsix 600 mozym Ovims 8 credyouem azo8om COCMOAHUU ...
BriOepure oiH PaBUIBHBIN OTBET U3 4 BAPHUAHTOB:
. TBEPIOM M ra3000pa3HOM;
. Ta3000pa3HOM U KOJUIOUIHOM;
. TBEPJIOM H PACTBOPHUMOM;
. TBEPIOM, KOJUTOUTHOM M PACTBOPUMOM

B wWwDN B

IIpumepbl BONPOCOB, BBIHOCHMBIX HA KOJLIOKBHYM K J1a0OpaTOpHBIM padoram
(TeKkyluil KOHTPOJIb)
(¢pparmenT K pasaeiy 2 «XuMHS OKPY:KAIOLIel cpeab»)

Jlabopamopuasa paboma — «Onpeodenenue Xumuueckux nokazameJieil Kauecmaea 600ul)

1. Ha3oBuTE OCHOBHBIE XUMUYECKHUE TIOKA3aTeN KauyecTBa MPUPOAHBIX BOJI.

2.Yto Ha3bIBaeTCS MICIIOYHOCTHIO BOBI? CoepikaHueM KaKHuX XHMHUECKUX COSIMHEHHI B BO-
ne o0ycroBieHa ee menoyHocTs? Kakum MeTo1oM onpeaensieTcs: JaHHbIN MOKa3aTelb U eAUHH-
112 €ro U3MEpEHUs?

3.B 1 1 Boasr cogepxutcs 210 r NaHCO3 u 5,3 r Na;COs. Paccuuraiite o0m1yto menouyHOCTb
BOJIBL.

4.B kakux eIWHUIAX BBIpaXKaeTcs >KECTKOCTh BOJbI? Ha3oBuTE BUABI )KECTKOCTH BOJBI U TMO-
SICHUTE, KAKUMH XHMHYECKUMH BEIIECTBAMH, TIPUCYTCTBYIONUMH B BOJIC, XapaKTEPHU3YETCs CO-
OTBETCTBYIOIIUI BUJ KeCTKOCTH. Kakoit MeToq ucronb3yeTcs s onpeseNieHus: o0iei xect-
KOCTH BOJBI?

5. Hanummre ypaBHEHUE XUMUYECKON PEAKIUH, JISKAIIEH B OCHOBE Pa3IeIbHOTO OMPEIEICHUS
KaJIbIIMEBON U MarHMeBOU KECTKOCTH.

6. PaccunraiiTe OOIIyIO >KECTKOCTh BOJBI, coiepxaimeid 41,65 Mr/m uoHoB Ca?*, 23,6 mr/a
nonos Mg?* u 2,3 mr/n nonos Na*.
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7. JlaiiTe onpeencHre KUCIOTHOCTH BOJIBI M, HA30BUTE, B KAKUX €IMHUIIAX U3MEPACTCS JaHHAs
xapakTepucTrka. Kakoi MeTo1 aHaIMTHYEeCKOTO ONpEICIICHHs MPUMEHSETCS IS OTpeACICHHS
KHCJIOTHOCTH?

8. PaccumTaiiTe BEIMYMHY KUCIOTHOCTH BOJIBI, €CJIM NIPH €€ ONPE/ICICHUU U3pacxooBano 10
mi 0,1 1. pactBopa NaOH na tutpoBanue 100 M ananmuzupyemMoit mpoOsI (1o GpeHoadTarienny).

Jlabopamopnasa pavoma — «OnpenesieHue cTabNJILHOCTH BOAbI.
HccaenoBanme arpecCHBHOCTH BOIBI 10 OTHOIIEHHIO K KOHCTPYKIIMOHHBIM MaTepHAIaAM

1. JlaiiTe moHsATHE TEPMUHBI «cTaOMIbHAs BoJay. Kakie XuMuueckre KOMIIOHEHTHI, COIep-
JKaluecs B BOJIE, ONPEICIISIOT €€ CTaOMIBHOCTD IO OTHOIICHHIO K O€TOHY M METaILTy?

2. Knaccudukanus GopM yrieKucioThl, CoaepKalieiicss B MPUPOAHBIX BOJaX U BOJHBIX pac-
TBOpax? Hamuiure ypaBHEHHE TOJIHOTO YIIIEKHUCIOTHOTO PABHOBECHS U ypaBHEHUE KapOOHAT-
HOT'O PABHOBECHS U MOSICHUTE «YIJIEKUCIOTHOE PABHOBECUE» BOJIHOI'O PACTBOPA C TOUKHU 3PEHUS
npunuuna Jle-Illarense.

3. Hanumure ypaBHEHUS! XUMUYECKUX PEaKIUi, MPOTEKAOIINX IPU pa3pylIeHUH OeTOHA U
M3BECTKOBBIX NOPO/I MO ICHCTBHEM arpeCCUBHOM YIJIEKHCIOTHI.

4. OOBSICHUTE CYTh METO/1a OTpeieNieHUs] CTAOUILHOCTH BOJBI 0 OTHOIIICHHUIO K OETOHY Me-
TOJIOM KapOOHATHBIX UCIIBITAHUH.

5. KakoBa posib paCTBOPEHHOIO B BOJI€ KMCIIOPO/Ja U arpECCUBHOM YIIIEKUCIIOTHI B IPOLECCE
KOPpO3UHU METAIIOB?

6. Kakum MeTooM onpeaesnsatoT KOPpO3UOHHYIO aKTUBHOCTh BOJIbI IO OTHOILICHUIO K KeJe-
3y? IlosicauTe GU3NKO-XMMHYECKYIO CYITHOCTh JAHHOTO METO/IA.

7.4. CooTBeTCTBHE IKAJbI OLICHOK U YPOBHEil c()OPMHPOBAHHBIX KOMIIETeHIHIA

YpoBeHb chop-
MHPOBAHHBIX OrneHKa [Tosicuenust
KOMIIETEHIIUH

TeopeTHueckoe CoOJiepKaHUEe Kypca OCBOCHO IOJIHO-
CTBIO, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOil 00yUeHHsI yUeOHbIC
3aJIaHHS BHITOJTHCHBI.

OOyyaromuiicss TEMOHCTPHPYET OTJIMYHYIO CIOCO0-
HOCTb OCYIIECTBIISATh MOKMCK, KPUTHYCCKUIA aHAIU3 U CHUHTE3
UHGOPMAIUH, PUMEHITh CHCTEMHBIA IMOAXOJ IS PEIICHUS
MOCTABJICHHBIX 33/1a4 B 00J1aCTH TeXHOC(HEPHOW 0€30MaCHOCTH;
MPOBOJIUTH COOp M JOKYMEHTUPOBATh MH(POPMALIHIO O COCTOSI-
HUU OKPYXKAIOIICH Cpeibl, MCIIOJIb3YEMBIX METOJIaX U Cpej-
CTBAaX M3MEPEHUS], OCYIICCTBIIATh KOHTPOJIb 3a COOIOJACHUEM
TEXHOJIOTHUYECKMX IMPOIIECCOB M PEXHUMOB PabOTHI MPHPOIO-
OXpaHHBIX 00BEKTOB

Bricokui 3auTeHo

TeopeTnueckoe coaepaHHe Kypca OCBOCHO IIOJHO-
CThIO, BCE TMPEYCMOTPEHHBIC TIPOTPaMMOi 00yUeHHS yUeOHbIC
3alaHuA BBITIOJIHEHBI C HE3HAUYUTCIIbHBIMU 3aMCUYaHUAMU.

OOyuatomuiics CIMOCOOeH B JIOCTATOYHOM CTEMEHHU
OCYUIECTBIATH MOUCK, KPUTUYECKUI aHAIN3 U CHHTE3 WH(DOP-
MaIuH, TPUMEHSATh CUCTEMHBIN MOIXOJ TSl PEIISHHs TTOCTaB-
JICHHBIX 3a1a4 B 00JacTH TeXHOC(HEpHOH 0e30IacHOCTH; MPO-
BOJIUTH COOP M JIOKYMEHTHUPOBAaTh HH()POPMAIIUIO O COCTOSHUU
OKpYKarolllel CpeJbl, UCIOIB3yeMbIX METOJaX W CpPeICcTBax
W3MEPEHHMSI, OCYLIECTRIIATH KOHTPOJIb 332 COOJIIOICHHEM TEXHO-
JIOTUYECKHUX TPOLIECCOB M PEKUMOB PaOOTHI MPHUPOJOOXpaH-
HBIX 00BEKTOB

bazoBrIit 3a4TeHo

IToporosbiii 3a4TeHo Teoperudeckoe copepkaHue Kypca OCBOGHO YaCTHYHO,
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Ypogens chop-
MHPOBAaHHBIX Onenka [Nosicuenus
KOMIIETEHIINH

OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOi  00ydeHUs
y4eOHBIX 3a/IaHUH BBIITOJIHEHO, B HUX UMCIOTCSI OIIHUOKHY.

OO0OyyJaroImuics MOXET TOJ] PYKOBOJCTBOM OCYIIECTB-
JSTh TIOUCK, KPUTUYCCKUI aHaIM3 W CUHTE3 HH(OpMAIIWH,
MPUMEHSATh CUCTEMHBIN MOAXOJ JUIsl PEUICHHs TTOCTABICHHBIX
3aja4 B 00jacTH TeXHOC(hEpHOH 0€30MacHOCTH; IMPOBOAUTH
cOOp M TOKyMEHTHPOBATh MH(POPMAIMIO O COCTOSHHH OKPY-
JKArOIEH Cpelbl, UCTIONBb3YeMbIX METOJ[aX U CPEJICTBaX M3Me-
pEeHMSI, OCYIIECTBIISITh KOHTPOJIb 32 COOJIIOJCHHEM TEXHOJIOTH-
YECKHX MPOIECCOB U PEKUMOB pabOThl MPUPOTOOXPAHHBIX
00BEKTOB

Teopernueckoe conepkaHue Kypca HE OCBOEHO, 0OJb-
HIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yIeOHBIX
3aJaHui 100 HE BBITIOJIHEHEI, JTHOO0 coaepKaT rpyObie ommo-
KH{; JOTIOJHUTENIFHAs CaMOCTOsATEeNbHAsI paboTa HaJl MaTepua-
JIOM He TMpuBeNa K KaKoMy-THO0 3HAYUTEIIbHOMY MOBBIIICHHUIO
Ka4eCcTBa BBITIOJHEHUS y4EOHBIX 3aJaHUI.

OOyJaromuiicss HE CIIOCOOCH OCYIIECTBIATh TIOUCK,
KPUTUYECKUH aHaIN3 M CHHTE3 UHPOPMAaIUH, PUMEHSTh CH-
CTEeMHBIN TIOAXOJ JUIsl PELICHHUS TIOCTABJICHHBIX 3a/1a4 B 00Ja-
CTH TexHOc(hepHOW 0e30MacHOCTH; MPOBOAUTH COOpP W JOKY-
MEHTHPOBaTh MH(OPMAIMIO O COCTOSIHUHM OKPY’KaIOIIEeH cpe-
Abl, HUCIIOJIB3YEMbBIX METOJAaX M CPCACTBAX H3MEPCHHA, OCY-
MIECTBIATH KOHTPOJb 32 COOJIIOZCHHEM TEXHOJIOTMYECKUX
IPOLIECCOB U PEKUMOB PAOOTHI IPHUPOIOOXPAHHBIX OOBEKTOB

Huskuit He 3auteno

8. MeToauyeckune yKazaHus [1Jisl CAMOCTOATEIbHOI padoThl 00yYaIOLIUXCS

CamocrosiTennbHass paboTa CIOCOOCTBYET 3aKpEIJICHWIO HABBIKOB palbOTHl C Y4eOHOU U
HAYYHOM JTUTEPATypOid, OCMBICIICHUIO U 3aKPEIIJICHHIO TEOPETUYECKOTO MaTepHralia o OCHOBHBIM
METOAAaM MU TCXHOJIOTUAM 3allIUThI OKPY)KaIOHIGI\/’I Cp€abl OT TCXHOI'CHHOT'O BO3)I€§ICTBPI$[; OCHOB-
HBIM MEXaHH3MaM TMPEeBpalleHUs MUKPOOPTaHW3MaMU PA3NIUYHBIX XUMUYECKUX COCIUHEHUH,
3aKOHOMCPHOCTAM IIpoLecca OMOXMMHYECKOIO OKHUCIJIEHUS OpPraHn4Y€CKuX W HEOPTaHUYCCKUX
BEIIIECTB.

CamocrosTenpHas paboTa BBHIIOTHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs T10 3aj1a-
HUIO U TP METOJMYECKOM PYKOBOJICTBE MpEnoAaBaTelisi, HO 0€3 ero HemoCpeACTBEHHOTO yua-
cTus (MPU YaCTUIHOM HETIOCPEICTBEHHOM YYAaCTHH IPENOaBATEIIsl, OCTABIISIOMEM BEIYITYIO
pOJIb B KOHTPOJIE 32 pa0OTOM CTYACHTOB).

Dopmul camocmoamenvHol pabomul 6akagaBpoB pazHooOpa3Hbl. OHU BKIIIOUAIOT B CeOs:

— 3HAKOMCTBO C HM3YY€HHE M CHCTEMAaTU3aLUI0 O(PUIHATBHBIX TOCYAApCTBEHHBIX IOKY-
MEHTOB: 3aKOHOB, IIOCTAHOBJICHUH, YKa30B, HOPMAaTHBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX Ma-
TEpUaNoOB C HCHOJIb30BaHHEM HH(POPMAIIMOHHO-MOUCKOBBIX cucteM «KoncynbTant Ilmocy,
«["apanT», rodansHOM cetn «MHTEpHET»

—  H3y4yeHHue y4eOHOM, HaydHOU U METOANYECKOH JIMTepaTyphbl, MATEPHAIOB MEPHOANIECKUX
U3/IaHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPEICTB OPUITHATBEHOM, CTATUCTUYECKOH, TIEPUOMUECKON 1
Hay4YHOU MH(OpMAIIH;

—  CO3JaHue NPEe3eHTALUH 1 JOKJIAI0B 0 YCIOBHIO Keiic-3aaHusl.

B mpouecce nzyuenus aucuutummael «Hayku o 3emiie U XUMHS OKpyXKaromiel cpenbn» Oa-
kanaBpamu HampasieHus 20.03.01 «TexHocepHas 0€30MaCHOCTE» OCHOBHbIMU BUOAMU CAMO-
CMosIMenbHOU pabomyl SIBISIOTCSL:

—TOArOTOBKA K ayJAMTOPHBIM 3aHATUAM (JIEKLIMSM, IPAKTUYECKUM U JIAOOPaTOPHBIM 3a-
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H}ITI/I}IM) 1 BBIITOJIHCHHUEC COOTBCTCTBYIOIUX 3aI[aHI/H‘/JI;
—CaMOCTOsTeIbHAs paboTa HaJ OTACIBHBIMH TeMaMH y4eOHON TUCIUIUIMHBI B COOTBET-
CTBUU C y‘-Ie6HO'TeMaTI/I‘-IeCKI/IM IIJTaHOM,
—IMOArOTOBKA JIOKJIAJIOB U MPE3CHTAIMI B paMKaXx BBIOJHEHHUS pedepara,;
—BBITIOJIHEHHE TECTOBBIX 3a/IaHUii;
—IMOArOTOBKA K 3a4ETYy.
CaMOCTOSITESIbHOE BBITIOJIHCHUE MeCmoeblX 3a0aHuti 1O BCEM pasfenaM JUCHUTLIHBI
chopmupoBano B (hoHze oreHoUHbIX cpeacts (POC).
JlaHHBIE TECThI MOTYT HCIIOJIb30BATHCA:

— OakanaBpamu IpU MOJATOTOBKE K 3a4eTy B (popMe caMOnpoOBEepKU 3HAHUIA;

— TpernojaBaTesMH JJI MPOBEPKU 3HAHUN B KauecTBE (DOPMBI IPOMEKYTOUHOTO KOH-
TPOJIA Ha MPAKTUYECKUX U JICKIMOHHBIX 3aHATHUSIX;

— 1715 IPOBEPKHU OCTATOYHBIX 3HAHUI OaKallaBpOB, U3YUYHMBIIUX JaHHBIN KypC.

TecToBble 3agaHWsl pacCUMTaHBl HAa CAMOCTOSTENBHYIO paboTy 0e3 HCHOJIb30BaHUs
BCIIOMOTaTeNIbHBIX MaTepHasioB. To ecTh MPH UX BBHIOJIHEHUH HE CIIETyeT MOJIb30BaThCsl y4eOHOM U
JIPYrMH BUJAMH JIATEpaTypbl. JIs BBINOJIHEHMS TECTOBOTO 33/IaHMs, NMPEXKIE BCETO, CIEAYET
BHUMATENIFHO TPOYUTATh TOCTaBJIEHHBIA Bompoc. [locie o3HaKOMIIEHHS C BOMPOCOM CJEayeT
NPUCTYIIaTh K TIPOYTCHUIO TIpeIIaraéMbIX BAapHAHTOB OTBeTa. HeoOXoauMo MpodnTaTh BCE
BapuMaHThl M B KauecTBe OTBETa cJeayeT BbIOpaTh wuHAEKC (IdpoBoe 0003HAYEHHE),
COOTBETCTBYIOIIHMI MPAaBIIIBHOMY OTBeTy. Ha BBINOJHEHHE TECTa OTBOIUTCS OTPAHUICHHOE BPEMSI.
OHO MOKET BapbHPOBATHhCS B 3aBHCUMOCTH OT YPOBHS TECTUPYEMBIX, CIOXHOCTU U 00beMa TecTa.
Kax npaBuito, BpeMsi BBITIOIHEHHUS TECTOBOTO 3aJaHUS ONpeeiseTcs 3 pacuera 60 ceKyH/ Ha O/IMH
Borpoc. CopepkaHue TECTOB MO AMCHUIUIMHE OPUEHTHPOBAHO Ha MOJATOTOBKY OakalaBpOB IO
OCHOBHBIM BOIpOCaM Kypca. YpOBEHb BBIIOJHEHHUS TECTa MO3BOJISIET MPENOAABATENSIM CYAUTh O
XOZIe CAMOCTOSITEIbHOM paboThl 6aKaTaBpOB B MEKCECCUOHHBII IEPHO M O CTENICHU UX MOJTOTOBKU
K 9K3aMEeHYy.

Tloocomoska 00k1a0086 u npezenmayuti 8 pamMKax ebINOIHeHUs pedhepama.

Jloknaz coctaBisieTcst 0 3aJaHHON TeMaTHKE U TpearoiaraeT mogdop HeoOXoAuMOoro Ma-
TepHala M ero aHalIu3, ONpe/IeJICHHE ero akTyallbHOCTH U JOCTaTOYHOCTH, (POPMUPOBAHHUE TIaHA
JIOKJIA/Ia WM CTPYKTYPHI BBICTYIUICHHSI, TAKAM 00pa3oM, 4TOOBI TeMa Oblia TIOJTHOCTBIO PACKPHI-
Ta. M3noxxeHne maTepuana JOKHO OBITh CBSI3HBIM, MOCIEAOBATEIbHBIM, TOKa3aTelbHbIM. Crio-
co0 M3IIOKEHUs MaTepuala JJis BBICTYIUICHHUS JODKCH HOCUTh KOHCIICKTUBHBIA MU TE3UCHBIN
xapaktep. [loaroroBnennas B PowerPoint mpe3eHTamus JOMKHA WIUTIOCTPUPOBATH JOKIAN U
OBITH YTOOHOM JIIs1 BOCTIPUSITHS

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX IPH OCYLIECTBJICHHH
00pa30BaTeIbHOIO NpoLecca Mo JUCHHIIINHE

[MpumeHeHre NUPPOBBIX TEXHOJOTHH B paMKax MpPENOJaBaHMs JUCIMIUIMHBI MPEIo-
CTaBJISIET pacUIMPEHHBIE BO3MOXXHOCTH 10 OpraHU3alWy Y4eOHBIX 3aHSATHH B yCIOBHSX IHppo-
BU3allMM 00pa30BaHUS U MO3BOJISET CHOPMUPOBATH Y 00YUAIOIINXCS HAaBBIKU NPUMEHEHUS LIU-
POBBIX CEPBUCOB M MHCTPYMEHTOB B ITOBCEAHEBHOM JKU3HH U MPO(ECCHOHAITBLHOMN JISSITETbHOCTH.

Jlns peanm3anuu 3TOM IEMd B paMKaxX H3y4YeHHUs! TUCHUIUTUHBI MOTYT MPHMEHSITHCS
clieyronye uQpoBbie HHCTPYMEHTHI U CEPBHCHI:

TUISt KOMMYHUKAaIUH c oOy4aroIuMucs: VK Meccenmxep
(https: //Vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
crpansieTcs no iuiensuu FreeWare;

- i1 TUIAHUPOBAHUS AayTUTOPHBIX W BHEAYJAMTOPHBIX MEpONpUsTHi: SIH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaiftH kaneHaapb-IjIaHep, PacHpoOCTPaHSIETCs
o nuuensuu ShareWare
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- JUIsl COBMECTHOTO HCMOJIb30BaHUs (ainos: SAnnmekc./luck — cepBuc Ui XpaHEHUS U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, PACIPOCTPAHSETCS MO JIMIEH3UH trialware u
@Oo6mnako (https://cloud.mail.ru/) — cepBuc 11t coO3MaHMUs, XPAHEHUS M COBMECTHOTO HCIIOJB30-
BaHMs (aiiIoB, pacIpoCTpaHseTC 110 JIMICH3UH trialware;

- Ul OpraHu3alliy yJIaJCHHOW CBs3W W BUaeokoHpepenuwmii: Mirapolis — cucrema st
OpraHu3allui KOJUIEKTUBHOW pabOThl M OHJIAHH-BCTPEU, PaCIpOCTPAHSIETCS MO MPOIPHUETAPHON
munen3un u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC 111 BUACO3BOHKOB, pac-
npocTpansieTcs 1o juieHsuu ShareWare.

JUis ycnemHoro oBJIaZieHUs JUCLUIUIMHONW MCHOJNb3YIOTCS CleAyroline UHPOpMaLu-
OHHBIE TEXHOJIOTHH O0yUYCHHS:

* [lpu npoBeneHHM JEKUMH HCIOJIB3YIOTCS IpPE3CHTAlMU MaTrepuana B IporpaMme
Microsoft Office (PowerPoint), Bbixox Ha TpOPECCHOHATIBHBIC CAWTBHI, HCIIOJIb30BAHUEC
BUJIEOMATEPHUAJIOB PA3JIUYHBIX HHTEPHET-PECYPCOB.

* [lpakTuyeckue 3aHATH [0 JUCHUTUIMHE TPOBOASTCS B Y4€OHON ayAUTOPHUH.

e JlabGoparopHble 3aHATUS MO JUCLMIUIMHE TIPOBOAATCS B CIEUUATIU3UPOBAHHON
y4eOHOI aynuTopun — 1a00paTOpHH MPOMBIIIIICHHOH SKOJIOTHH.

* B Cllyyae JAUCTAHLUMOHHOTO M3Y4YEHHUs IUCLUIUIMHBI U CaMOCTOSATENILHOW palboThI
ucnons3yercs IMOC (MOODLE).

JUist TUCTAaHIIMOHHOM MOAJEPKKU JTUCIHUILIMHBI HCIIOJIB3YETCs CUCTEMa YIPaBIeHHS 00-
pas3oBaresbHbIM KoHTeHTOM Moodle. [y paGoThl B 1aHHON cucTeMe Bce o0ydaroluecs Ha rnep-
BOM KypC€ IOJIy4aroT UHAWBHYaJbHbIE JIOTHH U MapoJib JUIS BXOJa B CUCTEMY, B KOTOPOH pas3-
MEILAIOTCS: MporpaMma JUCHUILIMHBI, MaTepuallbl Ul JEKIMOHHBIX U MHBIX BUIOB 3aHATHH,
3a/laHusl, KOHTPOJIbHBIE BOIIPOCHI.

[IpakTHyeckue 3aHATHS MO3BOJIAIOT OTPAOOTATh HABBIKU OIPENEJICHUS IPUPOCTA U YHUC-
JICHHOCTU HaceJeHUs, JeMOrpapuuecKuX I10Ka3aTesiei, HaydyuTCsl ONpeAeNsiTh ONTHUMAaJbHbIE
napameTpsl (pyHKIIMOHUPOBAHUS CUCTEMBI JJIs1 JOCTH)KEHUS MAaKCUMaJIbHOU MPUOBLIN OT X03s1ii-
CTBEHHOM JIEATEIbHOCTH B OacceiiHe peKu ¢ y4eToM 3aTpar U T.II.

JIaGopaTopHble 3aHATHUS MO JAUCLHUILUIMHE MIPOBOJASATCS C UCHOJIb30BAHUE PA3IMUYHOIO Ja-
O6opatopHoro obopymoBanus. Ha 3anstum oOyuaromuecss HHCTUTyTa 3a09HOTO OOY4YEHHS 3Ha-
KOMHTCS C (PU3UKO-XMMHUYECKMMU METOAAaMHU aHajn3a 00bEKTOB OKpYXarolled cpeibl, UCIOIb-
3yeMBIX MpPU HCCIEAOBAaHUU OOBEKTOB OKpYKAIOLIEH Cpenbl, YUUTCS TOTOBUTH CTaHAAPTHBIE
pacTBOPBL.

B nmnpomecce wu3yueHHs AMCUMIUIMHBI Y4€OHBIMM LIEJSMU  SBISIOTCA IEPBUYHOE
BOCTIpHATHE Y4eOHOH HMHGMOPMAIMK O CTPYKTYpPE SKOCHUCTEMbI, KOMIIOHEHTOB Ouocdepbl u
MOCIEACTBUSIMH SKOJIOTMUECKOTO 3arpsi3HEHUs OKpYXKAIOIIEeH cpeibl, a TakkKe 3aKpeIuieHue
NOJYYEHHBIX 3HAaHUN Ha MPAKTUYECKUX U Ja0OpaTOPHBIX paboTax.

Jljia 3aKperuieHns NPakTUYECKUX HaBBIKOB M YMEHHMH MCIOJIB3YIOTCS B OCHOBHOM Tpaju-
IIUOHHBIE UHPOPMATUBHO-PA3BUBAIOIINE TEXHOJIOTMH OOYYEHHUS C YUETOM pa3jIMYHOI0 coyeTa-
HUS MACCUBHBIX (OpM (JIEKLKs, JJaDOpaTOpPHbIE U MPAKTUUECKUE 3aHATUE, KOHCYIbTAIIMS, CaMo-
CTOsITeNIbHAS paboTa) U PENPOIYKTUBHBIX METOAOB OOyueHHs (IIOBECTBOBATEILHOE M3JIOKEHHE
yaeOHOM uHpOpMalUK, OOBICHUTEIHHO-WIIIOCTPATUBHOE U3JIOKEHUE) U J1abopaTopHO-
NPaKTUYECKUX METOJI0B 00yUEHUs.

YHuBepcurer obecredeH HEeOOXOIUMBIM KOMILJIEKTOM JIMIEH3MOHHOTO MPOrpaMMHOTO
o0ecreyeHus:

— omepannonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z27E1309;

- onepaunoHHas cucreMa Astra Linux Special Edition;

— maket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT NpukiIaaHex nporpamm P7-Oduc.IlpodeccrnonanbHbli;
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— a”TuBUpycHas nporpamma Kaspersky Endpoint Security nns 6usHeca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepanmonHas cucrema Windows Server. KoHTpakT Ha ycIayru 1o mperoCTaBICHUIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMITbIoTepHOE obecnieuenune Ne 067/9A ot 07.12.2020 rona;

— cuctema Bugeokonpepenicsszu Mirapolis;

— cuctema BuaeokoHpepenticBs3u [pyddmu;

— cucrema ynpasienus: ooydenneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM KojioM, pactpoctpansercs o jureHsnu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obGecredcHue
pacnpocTpaHseTcsl M0 IPOCTON (HEUCKITIOUUTEIHHOMN ) INIEH3UH.

10. Onucanue MaTepuaJIbHO-TEXHUYECKO# 0a3bl, HEOOXOIMMOIi 1JIs1 OCYIIECTBJIEHUSA
00pa3oBaTeILHOIO Npolecca no AUCHUILINHE

Peanuzanus yueOHOTo mporecca OCyIIECTBISETCS B CIIEHUANBHBIX YI€OHBIX ayIUTOPHIX
YHHUBEpPCUTETA ISl MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THIIA, MPAKTHUYECKUX U JTaOOPATOPHBIX
3aHATUH, TPYNIIOBBIX W WHAWBHIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOU-
HOM arTectanuu. Bece ayautopun yKOMIUIEKTOBAHbBI CHIEIUAIM3UPOBAHHON MEOEIbIO U TeXHHUYe-
CKUMH CPEICTBAaMU OOYYEHHs, CIYKALIMMHU JJIsl IPEACTaBlIeHHUs ydeOHoi MHpOpManuu 00b-
ot ayauropuu. [Ipu HeoOxoaUMOCTH 00yUaIOIIUMCS MPEeJIaraloTcsl HAOOPbl IEMOHCTPAIIUOH-
HOro 00OpYyIOBaHUSI M Y4eOHO-HATJSIIHBIX TTOCOOMA, 0OECTICYMBAIOIINE TEMAaTHYECKUE HILTIO-
ctpauuu. CamocTosTenbHas paboTa 00y4yaronuxcs BBIIOJIHAETCS B CHEIMATU3UPOBAHHON ayIu-
TOPHUH, KOTOpasi 000pyAoBaHa y4eOHOH MeOebio, KOMITBIOTEPHOW TEXHUKOW C BO3MOXXHOCTHIO
nojkitoueHus K cetu «VMHTepHeT» U obecredeHreM JA0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecth momemenue Ay XpaHeHUs U MPOQPHIAKTUYECKOTO 00CTYKUBaHUS yueOHOro 000-
pyIOBaHUSI.

TpeOoBaHusi K ayIuTOPUIM
HanmMeHoBanue cnenMaIbHBIX IIOMELCHUN U OCHAIEHHOCTH CHEAAIBHBIX TOMEIICHUNA
MTOMETIEHUH ISl CAMOCTOSITEITLHOW Pa0OTHI Y IOMEIICHHH I CAMOCTOSTEIhHON pa0OTHI
Cronbl U CTynbs; paboyee MECTO, OCHAILIEHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh VIHTEpHeT
U 3JIEKTPOHHYIO MH(OPMALMOHHYIO 00pa30-
BaTEIIbHYIO CpEIy, a TakXe: SKpaH, MpPOeK-
TOp, MapKepHas J0cKa, 2 cTeiaxa s
KHUT, CTEHJI OXPaHbI TPy/la U TEXHUKU Oe€3-
OIACHOCTH.
VYuebnas naboparopusi (JlabopaTopus mpo-
MBILUIEHHON SKOJIOTUH) JUIl TPOBEJICHUS
a0OpaTOPHBIX 3aHSATUHN, OCHAIIEHHAs J1a00-
PaTOPHBIMU CTOJIAMHM M CTYJIbSIMH, CIEIyO-
muM  obopynoBaHWeM: HOHOMephl pH-
Okcnept — 3 wr., crnekrpogoromerp 13-
5300B, dotokomopumerp KODK-2, Bechl
aHaJIUTHUYeckue — 2 INT.,  CTEHA-
BCTPSIXUBATEb, CYIIWIBHBIN ImKad, IeH-
Tpudyra 1aboparopHasi.
[Tomemenust Uit camocTosiTeNbHOU pa- | CTONbI, CTYNbs, 9KpaH, MpoekTop. Paboune
00THI MeCTa CTYIEHTOB, OCHAIIIEHB KOMIIbIOTEpa-
MH C BBIXOJIOM B ceThb VIHTepHEeT u 3Jjek-
TPOHHYIO HMH(OpPMAIMOHHYIO  00pa3zoBa-
TEJIHYIO CPENy.

ITomemenue nis JEKIMOHHBIX U MPAKTH-
YECKUX 3aHATUH, TPYNIOBBIX U UHIUBHU-
JyaJIbHBIX KOHCYNbTAIlMM, TEKylen u
IIPOMEKYTOUHOH aTTECTAlUU.

[Tomenenue 17151 1aOOPATOPHBIX 3aHATUI
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OCHaIIEHHOCTh CTIEIUATBHBIX TOMEIICHUNA
1 TIOMETICHHH TSI CAMOCTOSITEIIBHON PaOOTHI

Pacxoanble Marepuansl 1l peMOHTa U 00-
CIIy’)KUBaHUs TEXHUKH. MecTa 1Ji XpaHeHUs

o0opymoBaHus

HaumMeHoBaHue CrielUaIbHBIX TOMEIIECHUH 1
TTOMEMICHUH 711 CAaMOCTOSATEITFHOM PaOOThI
[Tomemenue anst XpaHeHUs u poduIak-
THYECKOTO  OOCIY)XMBaHUS  y4eOHOTO

000pyTI0BaHUs
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