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YTBEPXAIO
[IpopexTop no YMP u KO,
npejcenarepk YMC CI'CITY
%{ ’ — H.H. Kucnosa

MOAYJb "XUMUYECKUN"
XuMuUs OKpyKawuen cpeabl
paboyas nporpaMma JUCIHUIUIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit Xumum, reorpapuu ¥ METOAMKH UX NMPENOAABAHUNA

VYueOHblii an EI'®-6215Xo(5r)
Hanpasnenue noaroroBku 44.03.05 ITlemarormueckoe oOpasoBaHue (¢ AByMsI HPOQHISIMH
TIOATOTOBKH)

Hanpasnennocts (npodunb) «buonorus» u «Xumus»

Kpanudukanus O0akajaBp

dopma o00yueHHs OYHas

OO01ast Tpy10eMKOCTb 33ET

YacoB 1o yueOHOMY IUTaHy 108 Bubl KOHTPOJIS B ceMecTpax:
B TOM UYHUCIJIE! 3a4eThl ¢ oLeHKoH 10

ayJIUTOPHBIE 3aHATUSL 42

caMOCTOsTeNIbHasE paboTa 66

Pacnpenesienne 4acoB THCHHUILJIMHBI TI0 ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 10(5.2) Uroro
Bun 3ansaruit VIT | PILJ | VIT | PIIJ
Jlexuun 16 | 16 | 16 | 16
JlaGopatopHsie 26| 26 | 26 | 26
B TOM YncIe uHT. 8 8 8 8
Wroro ayn. 42 | 42 | 42 | 42
Konrakrhas pabdora 42 | 42 42 42
Cawm. pabora 66 | 66 | 66 | 66
Htoro 108 | 108 | 108 | 108




Hampagsnenue noaroroku: 44.03.05 Ilegarornukckoe oOpasoBanue (¢ AByMs NPO(PUIISIMU HOATOTOBKH)
Hamnpasnennocts (mpoduns) «bronorus» 1 «Xumus»

PaGoyast nporpamMma JUCLMILINHBI « XUMHS OKPYIKAIOIIeH CPebl»

IIporpammy cocTaBuI(1):
Henioouna Enena I'eoprueBna

IIpu Hamuuy 0OydaromuXCcs U3 YUCIIa JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI, KOTOPBIM HEOOXOIUM OCOOBIH HOPSIIOK
OCBOEHHMSI TUCLUILTMHBI (MOAYJIS), TI0 X JKEJIAHUIO pa3pabdaThiBaeTCsl afaNTHPOBAHHAS K OTPaHUYCHHUSM HX 3J0pPOBbs padoyast
porpaMma JUCHUIUTUHBI (MOYJIS).

Pabouast nporpamMma JUCIUILINHEL

Xumus okpyskaiomei cpeabl

pa3paborana B coorBercTBuu ¢ ®PI'OC BO:!

DeepanbHbIil TOCYIaPCTBEHHBIN 00pa30BaTENbHbIN CTAaHIAPT BHICIIETO 00Pa30BaHUs MO HAIPaBICHUIO MOATOTOBKH 44.03.05
Tleparornyeckoe obpazoBanue (¢ AByMs Mpo(UIIMHU MMOATOTOBKH) (YpOBeHb OakaiaBpuara) (mpuka3 MunoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHUH y‘IEGHOFO IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 IMeparornukckoe o6pa3zoBanue (¢ AByMs IPOQUISIMU TTOATOTOBKH)
HanpasnenHocts (mpoduib) «buonorus» u «Xumus»

yrBepkaenHoro yuéubiM coBetoM CI'CITY ot 31.08.2020 nporokon Ne 1

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

Xumum, reorpaguu 4 METOAUKH UX NPENOJABAHUSA

IIportokoun ot 25.08.2020 r. Ne 1

IlepeyTBeprkneHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokon 3acenanus Yuenoro coBera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadenpoit [Tandunosa JI.B.

Hauansuuk YOI \_
" HA. Jomanuna
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Hampagsnenue noaroroku: 44.03.05 Ilegarornukckoe oOpasoBanue (¢ AByMs NPO(PUIISIMU HOATOTOBKH)
Hamnpasnennocts (pouib) «buonorus» n « Xumus»

PaGoyast nporpamMma JUCLMILINHBI « XUMHS OKPYIKAIOIIeH CPebl»

1. HEJIX X 3AJAYHN OCBOEHUA JUCIIUITIJIMHBI (MOAYJIS)

Heap u3yvyeHus TUCHMIUIMHBI: (popMupoBaHue 3HaHWUN (YHIAMEHTAJIbHBIX OCHOB XMMHHU OKpY’KalOIIEH Cpeibl U COBPEMEHHOIO

9KOJIOTHYECKOTO MUPOBO33PEHUS

3agayu u3yyeHUs TMCHHUILINHBI:

- I3y4YEHHE BAKHEHIIINX 3aKOHOMEPHOCTEH XUMHIKO-IKOJIOTHIECKOTO B3aNMOICHCTBHS KUBOW 1 HEXKUBOM MPUPOIBL;

- 03HAKOMJIGHHE C OCHOBHBIMH 3aKOHAMH XHMUH U 3KOJOTUH, METOJIAMHU aHAIN3a 00bEKTOB OKPYIKaIOIIEH Cpelibl;

- BBISIBJICHHE XUMUKO-3KOJIOTHIECKIX OCHOB KOJIOTHYECKOTO KpU3Hca Ha 3eMiie;

- aHAJIU3 TPUKIIAHBIX TPOOIIEM IEATEILHOCTH YeIOBeKa U X PelIeHHEe C UCIOJIb30BAHHEM XUMHUKO-9KOJIOTHYECKUX 3HAHUH
Ob6aacth npodeccHoHaNIBLHOI HesTeabHocTH: 01 OOpa3oBaHue U HayKa

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Lukx (paszern) OIL: [51.0.08

2.1|Tpe6032um;| K NMpeBapUTeIbHOI MOAT0OTOBKe 00y4Yalouerocs:

Coz(epn(aHHe JUCIHUIIIAHBL 6asMpyeTcs{ Ha MaTepuaje:

HeOpFaHI/I'{eCKaﬂ XUMMUA, OpFaHI/I‘IeCKaﬂ XHUMUA, AHanuTH4YecKas XHUMU, duznyeckas XHUMUA, HpHKJ’Ia,Z[HaH XUMUA,

OCHOBBI TMPOBECACHUA XUMHUYICCKOI'0O SKCIICPUMEHTA

2.2| AucuuminHbl (MOIYJIM) U NPAKTHKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsI) HEOOXOAMMO KaK
npeamecTByoee:

XuMus IPUPOIHBIX coeuHeHul, Opranuueckuii cuHTes3

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUTIIMHBI
MOAYyJisl)

OIIK-8 Crioco6eH 0CyIecTBIATH MeAArOrnuecKyIo AesiTeJIbHOCTh HA OCHOBE CIIENUATbHBIX HAYYHbBIX 3HAHUI

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3AKOHOMEPHOCTH ¥ MPUHIMIIBI MOCTPOEHHS U (PYHKIMOHHPOBAHHS 00Pa30BaATEJIHLHOIO
npoiiecca, poJjib 1 MecTo 00pa30BaHMs B KH3HH YeJI0BEeKa 1 0011ecTBAa, COBPeMEHHOE COCTOsIHIE HAY4YHOI 00.J1acTH,
COOTBETCTBYIOIIIEH MpenoaBaeMoMy NpeAMeTy; NPUKJIAJHOe 3Ha4YeHHe HAYKH; crenunyecKrue MeTOIbl HAYYHOT0

NMo3HaHKs B 00beMe, 00ecneyHBaOIIeM MpenoiaBaHue y4eOHbIX MPeIMeTOB

3HaeT 1eNHU U 3a/1a4l XUMHH OKPYKAIOIIeH Cpe/bl; OCHOBHBIC BEIIECTBA — 3arPA3HUTENN OKPYXKAIOIIEH Cpe/ibl; CtocoObI
3arps3HEHUS U BUJIBI 3arPSI3HCHUI OKPYXKAIOIICH CPEeIbl, OCHOBHBIC [IOKA3aTENH 3arPSI3HCHHS OKPYKAIOIIEH Cpe/Ibl; OCHOBHOMN
XUMHUUYECKUH U 2JIEMEHTapHBIN cocTaB 6rochepsl, mutochepa, atMocdepbl, THAPOCchHEPbl; OCHOBHBIE OHOTCOXMUMHYECKUE IIHKITBI
BEIIECTB B Onocdepe; 0OCHOBHBIC (PU3NKO-XUMHUYIECKHE TTPOLIECCHI, poTeKarolue B 6uocdepe, nurochepe, ruapochepe armochepe B
npenenax TpedoBaHuil (henepaabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB IS IIKOJI U OCHOBHO#
00111e00pa30BaTeIbHON MPOTPAMMBI IIKOJIBI

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHue pa3/e10B U TeM /BUJ 3aHATUS/ Cemectp | YacoB | Hurepakr.
3aHATHS
Paznen 1. XumMndeckne aceKThbI IKOJTOTHYECKHUX MPoOJIeM
1.1 OCHOBHBIE TIOHSTHSI XUMHH OKpY>Karolei cpesl /JIex/ 10 4 2
1.2 XHMMHKO-3KOJIOTHYECKHE MTPo0IieMbl atMocheps /JIek/ 10 4 0
1.3 XHUMHKO-IKOJIOTHUECKHE MTPoOIieMbl rupochepsi /JIek/ 10 4 0
1.4 XUMHKO-3KOJIOTHYECKHE MTPOoOIieMbl TuTocdepsl /JIek/ 10 4 0
1.5 XUMHKO-3KOJIOTHYECKHe npodiiemMbl atmocdeps! /J1ab/ 10 6 1
1.6 XHUMHKO-3KOJIOTHYECKHE MPoOIieMbl rupocdepst /J1ad/ 10 6 1
1.7 XHUMHKO-IKOJIOTHUECKUE MTPoOIieMbl utocheps! /J1ab/ 10 6 1
1.8 XUMHKO-3K0JIOTHYeCcKUe 1npobiiembl Ouochepst /J1ab/ 10 6 2
1.9 Hoocdepa. Dkosnoruueckue npodiaeMsl U myTH ux periexus /J1ab/ 10 2 1
1.10 DKOJIOTHYECKUE CTAaHIApThl U HOpMaTHBbI/Cp/ 10 16 0
1.11 XUMHYECKHE dJIEMEHTBI M UX OHOTeOXUMHUYECKHE Kb /Cp/ 10 16 0
1.12 XUMHKO-3KOJIOTHYECKHE MPobiieMbl atmMocheps! u ruapochepst /Cp/ 10 17 0
1.13 XMMHUKO-IKOJIOTHIECKHe PpobiieMsl iutocheps! 1 buochepst /Cp/ 10 17 0

5. OueHoYHbIE 1 MeTOAUYECKHE MATEPHAJIbI 0 AUCHHUIIINHE (MOTYJII0)

5.1. Conep:kanue ayTuTOPHOI padoThI 0 IMCHUNINHE (MOAYJIIO)

10 cemecTp, 8 nexuuii, 13 1a00paTOPHBIX 3aHATHIT
Paznen 1. XumMndeckne acneKThbl IKOJIOTHYECKHX NMP00OJIeM
Jlexums Nel-2 (4 gaca)

OCHOBHBIE NTOHATHUS XUMUHU OKPY KAIOLIEH Cpeibl

IInan
1. KauecTBO MpUpOAHOI Cpeabl.
2. 3arps3HeHHe OKpY’Karolled cpembl.
3. ®opwmbl 3arpsi3HEHUs (3arpsA3HUTENCH) — KacCu(pUKaLus, UCTOYHUKH.
4. BemecTBa-3arpsA3HUTENN U UX BIMSHUE HA OKPYXKAIOLIYIO CPEmy.
5. Toxcuynoctp. OOUIMEe XapaKTEPUCTUKNA HMCTOYHUKOB 3arpsi3HEHUS U UX CBA3b C PA3jIMYHBIMU BHAAMU AHTPOIIOTEHHOW
JIeSITEIIBHOCTH.
6. OOmme 3aKOHOMEPHOCTH pacIpe/IeNICHNs] XUMUUECKHX 3aTrps3HAIONINX BEIIeCTB B Onocdepe.
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Hampagsnenue noaroroku: 44.03.05 Ilegarornukckoe oOpasoBanue (¢ AByMs NPO(PUIISIMU HOATOTOBKH)
Hamnpasnennocts (mpoduns) «bronorus» 1 «Xumus»
PaGoyast nporpamMma JUCLMILINHBI « XUMHS OKPYIKAIOIIeH CPebl»

Jlexums Ne3-4 (4 gaca)
XUMHKO-3KOJIOTHYECKUE TPoOIIeMbl aTMOChepbI
Ilnan
1. 3meHeHHe KIMMara — CIEICTBUE «IIaPHUKOBOTO 3¢ ¢exray. [HIoTe3s! aHTPONOreHHOTO U3MEHEeHHS KiMaTa. « O30HOBBIH
IIUT» U «O30HOBAS ABIPA».
ITpOMBIIIIIEHHbIE HCTOYHUKA XUMHIECKOTO 3arps3HEHUs aTMOC(heph
3. 3arpssHeHue arMocdepsl MOIBIKHBIX HCTOYHHKOB BBIOPOCOB: aBTOTpaHCHOPT, camoneTsl. Lllymer. Hexoropele myTH
PELICHHS YKOJIOTO-XMMHYECKHUX MpobiieM aTMoc(hephl.
Jlextmst Ne5-6 (4 qaca)
XUMHUKO-3KOJIIOTHIESCKUE IPOOIIEMbI THAPOChHEpPHI

n

IInan

1. T'unpocdepa kak npupoaHas cucteMa. Bosla kak BeIIecTBO, pecypc M ycioBUe ku3HU. Uncras u 3arps3HeHHAst
BOJIa. DyTpodHKAIIUI BOJTOEMOB.

2. TIpoOeMbl BOIHBIX PECYPCOB: 3arps3HEHUE MOBEPXHOCTHBIX BOJI, 3arps3HEHHUE IMOJ3EMHBIX BOJA. MCTOYHMKH

3arps3HeHHs TUApochephl: IPOMBIIUIEHHBIE IPEANPHATHS (YepHas METALTyPrHsl, [BETHAs METAILTYPTHsl, IepeBooOpadaThIBatomas 1
LEJUTIONIO3HO-0yMa)kHasi IPOMBIIIIEHHOCTh, HedrenepepabaThiBatoias IMPOMBIIIICHHOCTh, XHMHYECKass W HeQTeXHMMUYecKas
MPOMBIIIIEHHOCTh, MATMHOCTPOSHHUE, JIETKAs! TPOMBILIUIEHHOCTD, OBITOBBIE CTOUHBIE BOJIBI, BOJHBIN TPAHCIIOPT).

3. OTxozbl IPOU3BOJCTBA U NOTpeOIIcHUs. BoloXpaHMININA U TUIPOTEXHUUECKUE COOPYKEHHA. JI0XKIEBbIE U Talble
Boabl. EcTecTBeHHBIE Ocagky M3 aTMoc(hephl. 3arpsi3sHATEIN BOABL: METayUIbl (PTYTh, CBHHEL, KaJMHIi), OpraHHYeCKHe BEIlecTBa
(Hed1h, [TAB, ®OC, XOC, CHHTETHYECKUE TIOTHUMEDHI).

Jlextms Ne7-8 (4 qaca)
XHUMUKO-3KOJIOTHYECKUe IPOOIeMbl JIUTOChHEph

Ilnan

1. OcHOBHbIE 3arpsI3HUTENH TTOYBBI

2. 3arps3HeHHe IMOYBBI TSDKENBIMH MeTauiaMu. llecTnimisl. YIOOpPEHUS W PEryJsTOpBl POCTa W PAa3BUTHS PACTECHHM.
IlocnenctBus 3arpsi3HeHus!.

3. XuMHUYecKHe HCTOYHHKY UK. TeXHOTeHHbIe aBapHH, KaTacTPO(dbl, HX IKOJIOTHYECKUE MOCIIEICTBHUS.

JlaGoparopHoe 3ansarue Nel-3 (6 yacos)
XHUMHKO-3KOJIOTHYECKUE TPOOIIeMbl aTMOChHEphI
Bomnpocet

1. l3MeHeHWe KIMMara — CIEICTBUE «IIAPHUKOBOTO d(ddekTa». [ MmoTe3sl aHTPONOreHHOro U3MEHEHHs KiuMarta. « O30HOBBII
IIUT» U «O30HOBAS ABIPA».

2. TlpoMslIIIeHHbIE HCTOYHUKA XUMHIECKOTO 3arps3HEHIs aTMOChephl

3. 3arpssHeHue arMocdepbl MOJBIDKHBIX HCTOYHUKOB BBIOPOCOB: aBTOTpaHcHopT, camousersl. Illymbl. HekoTopsle myTu
peLIeHHs 3KOJIOT0-XUMUUECKUX podiieM aTMochephl.

JlaboparopHuoe 3ansitue Ne4-6 (6 gacoB)
XUMUKO-3KOJIOTHYECKUE IPOOIEMbI THAPOChHEpEI
Bomnpocet

1. TIpoGneMsl BOAHBIX PECYpPCOB: 3arpsA3HEHHE NTOBEPXHOCTHBIX BOJI, 3arPA3HEHUE MOA3EMHBIX BOJ. MCTOUHUKY 3arps3HEHUsS
THIpOCchepsI

2. BonoxpaHunuina U THAPOTEXHUUYECKUE COOpYKeHUs. JoxkeBble U Tanble BOAbl. EcTECTBEHHBIE OCaJKU U3 aTMOC(HEpHI.
3arps3HUTETN BOJIBI

JlaGoparopHoe 3anstue Ne7-9 (6 yacos)
XUMHKO-3KOJIOTHIECKIE TPOOIEMBI JIUTOChHEphI
Bonpocst

1. OcHOBHbIE 3arpS3HUTEIN TTOYBbI

2. 3arps3HeHHE IOYBBI TSDKEIBIMM MeTaaMu. Ilecturunsl. YOOOpeHHs M PEryjsiTopbl pocTa U PasBUTHUS PACTEHHM.
IlocnencTBus 3arps3HeHHUS.

JlaGoparopHoe 3anstue Nel(0-12 (6 yacoB)
XUMUKO-3KOJIOTHIECKUE IPOOIIEMBI Orocheps

Bonpocst

1. Buocdepa — ocobenHas o6onouka mianetbl. CoctaB Guocgepsl.

2. Tlpoueccel B Ouocdepe. BHelHss, BHyTPEHHSS ¥ JYXOBHas Cpejia YeJIOBEKa.

JlaGoparopHoe 3anstue Nel3 (2 vaca)
Hoocdepa. Dxonoruueckue npodaeMbl U MyTH WX PELICHUS

Bomnpocet

1. Cymmnocts HoocdepHOH koHmenuuu. O TapMOHHM3aLMM CO3HAHMS denoBeka M oOmecta. OOmas xapakTepUCTHKA
9KOJIOTHYECKHUX MpobiieM B Mupe U B Poccun. CoBpeMeHHbIH I100anbHbIA 3K0JIOornueckuit kpusuc. [TpuanHbl Kpu3ncHOTro
COCTOSIHUSI OKpy’Karomiei cpeasl. [IpupoaHo-TeppUTOpHANbHBIE W COLMATbHO-DKOHOMUYECKHE ACTIEKTHI 3KOJIOTHMYECKUX
npobnem Poccun.

2. Dxonoro-xumudeckue nokasarenu Camapckoit oonactu. OCHOBHBIC BUABI XMMHUYECKUX 3arpsA3HSIONINX BEIIECTB B BO3AYXE,
Boze nmouse  roposaa Camapsl. IlokazaTeny B3auMOCBS3HU 310pOBbsI HACEJIEHHS U 3KOJIOTHUECKOU cuTyaruu B Camapckoii
obnactu. [TyTu BbIXOAa 13 3K0I0THUecKOro kpr3uca o H.®.Peiimepcy. IIaTh OCHOBHBIX HampasieHuH Bbxoaa Poccun u3
9KOJIOTUUECKOTO KpH3HCa. «3a» M «IIPOTHBY» CYLIECTBYIOIIMX KOHLENLHWI: KOHLEMIHUS YCTOWYHMBOTO DA3BUTHUS, UAEST
Hoocdepsl. TpeboBanus nepexojia K HOBOM Mojenu nuBuin3anuu: kputepuit H.H.Mouceesa, kputepuit B.I'.T'opiikosa,
HEO0OXO0IUMOCTh 9KOJIOTHUECKOH peBomonuy. [IpuHIMIBI 9KOPAa3BUTHS.

5.2. Copnep:xanue caMoCTOATEIbHONH PadOTHI MO TMCUHMILIUHE (MOAYJIIO)
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Hampagsnenue noaroroku: 44.03.05 Ilegarornukckoe oOpasoBanue (¢ AByMs NPO(PUIISIMU HOATOTOBKH)
Hanpasaennocts (mpoduis) «bromorusy u « XuMusn»

PaGoyast nporpamMma JUCLMILINHBI « XUMHS OKPYIKAIOIIeH CPebl»

Conep:xanne 00s13aTe/IbHOIl CAMOCTOATE/ILHOI PadOTHI 10 JUCHUILINHE

Ne i/ TeMbl JUCHUTIMHBI CoaepsxkaHue caMOCTOSITeIbHOI padoThI TIpoxyKTBI AesiTeNLHOCTH
1 Okonoruueckre craHaaptel | Hamucath pedepaT W 3ammTuTh € AoKiIagoM u | pedepar
1 HOPMaTHBBI npe3eHTanren o TeMe MpeI0CTaBICHHON
perno/iaBaTesieM
2 Xumpueckne dyeMeHTHl Hu | COCTaBHTh TEXHOJOTHYECKYI0 KapTy BHeKJIaccHoro | TexHomormdeckas KapTa
1704 OMOTeOXMMUYECKHE | MEPONPHUATHS MO XMMHUH, HAlPaBICHHbBIH Ha pelIeHre | BHEKJIACCHOTO MEpOIPHUSTHS
IHKJIIBI 9KOJIOTO-XUMHUYECKHX MpooiaeM Camapckoil 006JIacTi ¢ | M0 XUMHHU
Mpe3eHTanrell, ¢ MCIOIb30BAHUEM OIpeAeIEHHON
TEXHOJIOTHH 00y4eHus (3aJaeT Nperno1aBaTellb)
3 XHUMHKO-3KOJIOTHIECKUE IMonGop wmmm paspaboTka mpakTUueckod padotel mo | [Ipaktuueckas pabora
npoOieMbl  aTMOCepsl U | TeMe, IPEIOCTABICHHON IIperoiaBaTeneM
rupocheps
4 XUMHKO-IKOJIOTUIECKUE Pa3paboTka MUHU-Urpsl A1 yyanmxcsa 10-11 xiaccoB | Munu-urpa
npoOsieMbl  TUTOC(EpBl M | MO TEMAaTHKH, BHITOJHEHHOH B paMKax AWCHUILIHHBI
6uocdepst «XuMHusi  OKpY)KAaIOIleH CpeAbl» C  JJIEKTPOHHBIM
conpoBoxaeHueM (npe3enrauueit, JOP u T.1.)
Conep:xaHne caMOCTOSITETbHOI PaGoTHI M0 TUCHHUILINHE HA BHIGOP
Ne i/m TeMbl THCHUTIHHBI ConepixaHne caMOCTOATETBHOI PaGoThI TiponykThi AesTeLHOCTH
1 Oxonornueckne craHmapthl | [IyOnukamus cTaThi B MeEXBY30BCKOM cOopHuKe | CraTbs
Y HOPMATHBBI Hay4YHO-HCCIIEA0BATEIBCKIAX pabor CTYIICHTOB
«Globularia» B pamkax oO0mmieli TeMaTHKH 3KOJOTO-
xuMu4eckux npobiem Camapckoi obiactu
2 Xumuueckre 3JeMeHThl U | PaspaboTka BeO-kBecTa Be6-kBect
ux OHMOreOXNMHUYECKIEe
ITUKJIIBI
3 XHUMHKO-3KOJIOTHIECKUE Paspabotka BeO-kBecTa Be6-kBect
npoOsieMbl  atMocepsl U
ruIpocheps
4 XUMUKO-3KOJIOTHIECKUE PazpaboTka BeOG-kBeCTa Be6-kBect
npobaeMbl  uTochepsl U
orochepsl

5.3.00pa3oBaTeibHbIE TEXHOJIOTUHI

HpI/I OpraHusalv U3YyUYCHUA JUCHUITIIMHBL 6yHyT HCIIO0JIB30BaHbI CJICAYONINE O6paBOBaTeIILHLIe TCXHOJIOTHHU:
I/IH(i)OpMaIlI/IOHHO-KOMMyHI/IKaLlI/IOHHI)IC TCXHOJIOTMH, TCXHOJIOI'Us OpraHu3anuu CaMOCTOSITSIILHOM pa6OTbI, TEXHOJIOTUA
pe(bJ'ICKCI/IBHOFO 06yquH51, TEXHOJIOTHA MOAYJBHOTO O6y‘I€HI/IH, TEXHOJIOTUA UTPOBOI'O 06y‘IGHI/IH, TEXHOJIOTUH prHHOBOi/lI
JAUCKYCCUH, MTHTCPAKTUBHBIC TCXHOJIOT'MH, TEXHOJIOTUA HpO6J’ICMHOF0 OGy‘{GHI/Iﬂ, TCXHOJIOI'MS OpraHu3anu
y‘-Ie6HO-PICCJIe,I[OBaTeJIBCKOI71 JCATCIIbHOCTU, TCXHOJIOTUA IIPOCKTHOI'O 06y‘IeHI/I$I, TEXHOJIOTHSA pa3BUTHA KPUTHUCCKOI'O MBIIIJICHUS.

5.4. Tekyniuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb U IPOMEKYTOYHAS aTTEeCTALMSA

bannbHO-peHTHHTOBas KapTa AUCUUILIMHBI 0(OpMIIeHa KaK MPUIOKEHHE K paboueil mporpaMMe JUCIUIUIUHEL.
@oH/T OIIEHOYHBIX CPECTB AN IIPOBEACHUS MPOMEXKYTOYHOH aTTECTAMH 00YJarOIINXCS IT0 AUCIUILTIHE 0(DOPMIICH OTAEeTbHBIM

JIOKYMEHTOM.

6. YHEBHO-METOANYECKOE U THOOPMAINIMOHHOE OBECIIEYEHHUE

6.1. PexomMennyemas qutepatypa

6.1.1. OcHoBHas aUTEpaTypa

ABTOPBI, COCTABHTEIH 3arnaBue, CChUIKa Ha JIEKTPOHHYIO OMOJIMOTEYHYIO CHCTEMY W3natenbcTBO, TOX

JI1.1 |IIycros C.b. XUMHYECKHE AaCMeKThl HKOJIOTHH : ydeOHoe mnocobue [12+] /[Mocksa : Pycckoe ciioBo

URL: http://biblioclub.ru/index.php?page=book&id=485674 — y4ebHuK, 2016.

JI1.2 |Ky3bmuna JI.B., CoBpeMeHHasi XUMUSI U XMMHUUecKasl 0e3011acHOCTh : yueOHoe nocodue|Kemeposo : KemepoBckwuii
T'azenayp E.I'., [16+] / KemepoBckuii rocyqapcTBEHHBIH YHHBEPCUTET U Ap.|rOCyAapCTBEHHBIH
Kpamenunaun B.U. URL.: http://biblioclub.ru/index.php?page=book&id=574225 yHuBepcuret, 2016

6.1.2. lonotHUTeIbHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue, CChUIKA Ha AJIEKTPOHHYIO OHOIMOTEYHYIO CUCTEMY UznarenbcTBO, TOX

JI2.1 |Anexceenko B.A. Mertamsl B 0pr>1<a}0men cpele: OIEHKa 3KoJioro-reoxumuyeckux (Mockaa : Jloroc, 2011.
N3MEpEeHU cOOpHUK 3a1a4 /
URL: http: //b|b||oclub ru/index.php?page=book&id=85028

JI2.2 |Jlapuues T.A. leoxumust  okpyxaromie  cpensl omopHele  koHcmekTsl  /|Kemeposo : KemepoBckuii
URL.: http://biblioclub.ru/index.php?page=book&id=232758 rOCyIapCTBEHHBIN

yHuBepcuret, 2013.

6.

2 IlepeyeHsb MPOrpaMMHOro odecrevyeHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP
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- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeyenb nHGPpOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, NMPOdeccHOHAIBLHBIX 023 TaHHBIX

- OBC «YHuBepcuterckas OnbIMoTeKa OHIAH

- bazpl nanneix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

7.1|HanmeHOBaHNE CIICHHAIBEHOTO MOMELICHUS: YIeOHas ay JUTOPHS TSl TPOBEACHUS JICKIIMOHHBIX 3aHATHUH, 1Ta00PaTOPHBIX
3aHSTHIl, TPYNIIOBBIX KOHCYJITAUHA, HHANBUIYAIBHBIX KOHCYJIBTAIMMH, TEKYILETO KOHTPOJIS, TPOMEKYTOUHON
aTTecranuu, YuebHas ayauropus. OcHaieHHOCTh: MenoBas gocka-11T., Kommiekr yueOHol Mebenu, HOyTOYK,
MPOCKIOHHOE 000pYI0BaHUE (MYJIbTUMEIMHHBIA TPOSKTOP M IKPaH).

7.2|HaumeHOBaHHKE CIICIMAIBHOTO MTOMEIICHHS: MOMEIICHHE ISl CAMOCTOSTENLHON paboThl, UnTanbHbIi 3ai. OCHAIICHHOCTS:
[IK-4mt. ¢ BO3MOXKHOCTBIO MOJKIIOUEHHS K ceTh «IHTepHeT» 1 00ecriedyeHneM JIOCTYIIA B AIEKTPOHHYIO
nHGOpMaIMOHHO-00pa3oBarenbhyo cpeny CI'CITY, TTucbmenHbll cron-4 mT., [Tapra-2 wir.

7.3|HanmeHoBaHMe crienUaIbHOTO TIOMEIIEHHs: yaeOHast ay AUTOPUS IS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA,
MIPAKTUYECKUX 3aHATHUH, 1a00PATOPHBIX 3aHATHH, TEKYILEro KOHTPOJIS, MPOMEXKYTOYHOH aTTecTanny, YueOHas
nabopaTopus MPUKIAAHOH XUMUH. OCHAIIIGHHOCTh: BaHKK ¢ BHHTOBBIM TOPJIOM M TIACTMACCOBO#M KphItikoii-30miT., bans
BomsHast [19-4300-2mr., Broke, 20 mi-4mrt., broke, 50 mn-4ir., Broperka, 25 mi-6mt., Boponka broxuepa-1mirT.,
Boponka xumuueckas, d 50 mut-10mt., Boponka xumuueckas, d 75 miu-10mir., Boponka xumuueckas, d 95 m-10miT.,
Boponka nenurenshas, 1000 miu-1wt., BopoHku aenuTenbHble THIMHAPHYECKUE-21IT., BOPOHKM MpoCThIE U1 HOPOIIKOB
Ne 2-2mit., BopoHkH mipocThie KoHYycooOpasHbie Ne 4 ¢ KOpOTKUM cTebiieM-21T., BopoHKH npocThie KOHYcooOpa3Hbie Ne 6
C KOPOTKUM cTeOneM-2mT., JlepxkaTensb-12mrT., 3aKuM BUHTOBBIE IS TaTHBOB- 1 S1iT., Kanenpauna, 50 miu-4mt., Konosr
konnueckue (KH-250-34)-4mrr., Konosr kpyrnogonnsie (KK-250)-41ur., Konbsr kpyrnogonsse (KK-500-29,2)-41mT.,
Konba kpyriomgonHas 2-x ropiuas, 29/14,5 nut., 250 mu-4mr., Konba kpyrimononnas 2-x ropias, 29/14,5 uwi., 1000 m-
2mt., Konda mepnas, 250 mu-5mt., Konba mepnas, 500 mu-21ur., Konba mepnast, 1000 M- 1., Kosnba miockomonHast
konuueckas (I1-50-34), 50 mu-6mrT., Konba mnockononnas konuueckas (I1-100-34), 100 mu-61mr., Konba miockogoHHas
(T1-250-34), 250 mi-10mmr., Kommiekt apeomeTpoB- 1 1t., JIOKKH A71s BelIeCTB-51IT., JIOXKKH 11 CKUTaHHS BEIICCTB-
10m1T., Men3ypku-3mr., [Tanouku crexnsHuble-10mrT., [Tunmetka mepuas, 1 mi.-1wr., [Iunerka mepHas, 5 mi.-31mrT.,
IMumerka mepras, 10 mir.-3mrr., [ToacraBku st HHApoB-10mT., [Ipodupku (ITX-21)-25mT., [Ipobupku (ITIH-10)-
25mrr., [Tpo6ku pe3uHoBbie-15miT., [Tpoknaaku oraesanurabie (ITOJT -1)-12mir., CKISHKH C Y3KAM FOPJIBIIIKOM ISt
XpaHeHus pactBOpoB-251T., Cxistukn Tpexropisie (C3I-250)- 1mrr., Crimproska-121murt., Crakansl xumudeckne (HH-50)-
161T., Crakansl xumudeckue (HH-100)-12mrt., Crakansl xumudeckue (HH-250)-10mit., Crakanst xumudeckue (HH-500)-
2mr., Crakansl xumuaeckue Boicokre (BH-600)-2mrt., CTOMMK MOXBEMHBIH-21IT., XOJOIUIBHUK psiMoi, 14.5/14.5 mur.-
11t., X0onoAUIBHUK MApUKOBBIN, 29 nut.-2mT., Huauaapsr  u3MepurensHble ¢ HOCUKOM, 10 Mut-20mt., [Hunuuapser
M3MEpUTENbHBIE C HOCUKOM, 25 MI-6muT., unmuaaper  m3meputensHbie ¢ HocukoM, 100 mur-2mrr., Humramps
HU3MEpUTENbHBIE ¢ HOCHKOM, 250 Mi-21uT., Yacooe crekio d 30, 50, 100 mm.-10mmr., Yamu BeinapuresbHsie-121mT., Yamm
KpHUCTaIM3aoHHbIe-31T., Yamka [lerpu-4mr., [lnatenu dpapdoposeie-3mt., [lltatus s npodupok-12mr., [Iitatus
nabopaTopHbIi XuMHUecKuii-121mT., [I{unier TurensHbie 1adopatopusie-121mmT., Anmapar Kunmna (i moydeHust ra3oB)-
1., Becbl ananutuyeckue-1mr., Jlosumerp- 1., JJaboparopusi-1mr., Hacoc BakyyMHBIi ¢ 3JeKTpoaBUrareaeM- 1 mr.,
ITnutku snekrpryeckue-3mr., Tepmomerpsl naboparopubie-3mrT., [llkad cymmnpHbii 1abopaTopHsblii-1mT., [IlymomeTp
Iym-1mT., Harnsaasle noco6us-7mr., KOMIIEKT My IbTUMEIUHHBIX Ipe3eHTaui-41uT., Kommnek kaproyek-
MHCTPYKLHUH JUIs TaOOpaTOPHBIX U MPAKTUUECKUX PaboT-361IT., BoiTsokHOM mkad (Ha 2 padounx mecrta)- 1., Habop
XUMHUECKUX PEaKTUBOB JIJIsl MPOBEICHUS 3aHATHH 10 IUCHUILINHE «XUMHUS OKpYyXKaromien cpenpi»-12mrt., Menoas
nocka- lr., Kommiekr yuebHoi mebenn

7.4|HaumeHOBaHHUE CIIEIMAIBHOTO MOMEIICHHS: TOMEIICHHUE U1l XPaHEHHs U MPO(UIIaKTHYECKOTo 00CITy)KUBaHUs y4eOHOTO
000pYIOBaHUSI.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JUCHUIIJIMHBI (MOY JIS)

Pabora Haj TEOpETHUECKUM MaTEpPHaIoM MPOUCXOIUT KPATKO, CXEMaTHYHO, ITOCIIE0BATEILHO (PMKCUPOBATh OCHOBHBIE MOJIOKEHUS,
BBIBOJIBI, (hOPMYJIMPOBKH, 0000IIEHYISI; TOMEeYaTh BaYKHBIE MBICIIH, BBIIEISTH KIFOUEBBIE CII0BA, TEPMUHBL. [IpoBepKa TEpMUHOB,
MOHSATHH C TIOMOILBIO SHIUKJIONCIHIA, CIIOBAPEii, CIIPABOYHHUKOB C BBIMTUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH BOMPOCHI,
TEPMHUHBI, MaTepHaJl, KOTOPbII BBI3BIBAET TPYAHOCTH, IOMETUTH U MOMBITATHCA HAUTU OTBET B peKOMEHAYyeMou juteparype. Eciau
CaMOCTOSTEIIBHO HE YJaeTcs pa3o0paThes B MaTepualie, He00X0IMMO C(OPMYJIMPOBATh BONIPOC U 33aTh MPETOIaBaTEIIIO.
IIpopaboTka paboueit mporpaMMbl TUCIUILIAHEL, yIeisisi 0coO00e BHUMaHHUE IEIIsIM U 3a/1a9aM, CTPYKTYPE U COJEPHKAHHUIO
nuciumuHel. KoHcnieKTHpoBaHue HCTOYHHKOB, MTOJATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, IPOCMOTP PEKOMEHTyeMO i
JTUTEepaTyphl, paboTa ¢ HHPOPMAMOHHBIMI HCTOYHUKAMU B pa3HbIX (popmarax.

Taxoke B rporecce M3y4eHHUs TUCIUIUIMHBI METOTUUECKUE PEKOMEH IAIIMU MOTYT OBITh U3JJaHbI OT/IEJILHBIM JIOKYMEHTOM.
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IIpunoxxenue
BaibHO-peATHHTOBAsT KapTa AUCIUTUTHHBI « XUMUS OKPYIKAIOLIEH Cpeab»
Kypc 5 Cemectp 10
Bun xortpons MuHuMansHOe KOJIHIECTBO MakcumanbHOE
OasioB KOJINYECTBO 0aJIoB

Pazgen 1. Xumuueckue acneKTbl 3K0JI0THYECKUX MPOGJieM
Texymuit KOHTPOJIb TIO pa3Aeny:
1 AynutopHas padora 15 30
2 CamocrosrenbHast paboTa (crenuanbHble 00s3aTebHbIe (OPMBI) 10 20
3 CamocrosrenbHas paboTa (crnenuanbHble GopMbl Ha BEIOOD) 10 20
KoHTponbpHOE MEpOTIPHUSITHE TI0 pa3ieity 8 10
IIpomeskyTOUHBII KOHTPOIb 7 10
IIpomesxyTouHast aTTecTaIus 6 10

Uroro: 56 100

Bupsl koHTpOIIS [lepedeHs wiy MpUMeEpkI 3aJaHUH, KPUTEPHH OLIEHKH U KOJIMYECTBO OAIIIOB Tembl U1 U3yueHUS U 00pa3oBaTesIbHbIE
Ppe3ynbTaThl

Texyuuii KOHTPOJIb N0 pa3aely « XHMHYeCKHe aCHeKThl IKOJIOTHYeCKHX NpodaeM»

1 | Aynuropnas pabora Hammcats nexkuuro « OCHOBHBIE TIOHATHS XMMUH OKpY Karomei cpeab» ot 5 1o 10 6amios OCHOBHBIE TIOHSTHUS XUMHH OKpPY>Karomeld cpembl
BhInoNHeHHe J1a60paTOPHOro 3aHATHS « XMMHKO-KOJIOIHYECKHe IPobieMbl arMocdepbl 1 rHapocdepb» oT 5 o 10 | XUMHKO-OKONOTHYECKHE TPOOIEMBI aTMOChepsI
6anoB U ruapochepst
Berimonennue 1abopaToOpHOTO 3aHATHS «XHMHKO-IKOJIOTHYECKHe IpodiaeMsl iutochepsl U onochepsn» ot 5 mo 10 XHMHKO-KOJIOTHHCCKHE POOIIEMbI THTOCEpHI 1
o108 ouocheps

2 | CamocrosTenbHast Hanucats pedepat u 3aIUTuTh ¢ JOKJIAA0M U NIpE3eHTaIMell 110 TeMe IPpeI0CTaBIeHHON IpenojaBareneM oT 2 10 4 | DKoJoruueckue CTaHIapThl 1 HOPMATHUBBI

paboTa (oOs13aTenbHbIe OanoB XUMAYECKHE SJIEMEHTHl H KX OMOT€OXUMHIECKUE
(hopmeI) CocTaBUTh TEXHOJOTHUECKYIO KapTy BHEKIIACCHOTO MEPOIIPUSATHS MO XMMHUM, HANIPABICHHBINH Ha PEIICHUE SKOJIOTO- | IIUKIIBI
XuMH4YecKux InpobneM Camapckoil 00JacTH ¢ Hpe3eHTaluel, ¢ HCIOJIb30BAaHHEM OIpPEAENEHHON TEeXHOJOTHH | XUMMKO-3KOIOTHYECKUe MpobieMbl aTMochepsl
o0yueHus (3aaeT NpenoaaBatTelis) ot 2 10 4 6aioB U ruipocdepsl
TTon6op nnm pazpaboTka MpakTHYECKOil paboThI MO TeMe, MPEIOCTaBICHHO MpenoaBareneM ot 2 10 4 6auioB XUMHKO-3KOJIOTHUECKUE MTPOOIIEMBI TUTOCHEpHI
PazpaboTka MUHU-UTPHI 1718 yuamuxcs 10-11 xraccoB MO TeMaTHKY, BHIIOTHEHHON B paMKaxX AUCHUIUIMHEI «XuMHus | U Onochepsl
OKpY’KalOIIEeH cpellbl» ¢ 3JIEKTPOHHBIM CONPOBOXKeHHEM (npe3eHTanueit, JOP u 1.1.) ot 2 10 4 GayuioB
3 | CamocrosTenbHas [y6mukanys cTaTbi B MEXBY30BCKOM COOPHHKE HAYYHO-HMCCIIENOBATENbCKUX pabor cryaentoB «Globularia» B | Dxomornyeckue cTaHIapThl 1 HOPMATUBBI
paborta (Ha BbIOOp) pamkax oOIIel TeMaTHKH HKOJIOT0-XUMHUECKUX npobieM Camapckoit obmactu ot 2 o 4 6amios XUMAYECKHE SJIEMEHTHI H KX OMOTCOXUMHIECKUE
PazpaboTka BeOG-kBecTa OT 2 110 4 GamioB IIHKJIIBI
XHMMHUKO-3KOJIOTHYECKHE IPOOIeMbl aTMOC(hEPHI
U TUapochepsl
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XHUMHKO-3KOJIOTUIECKUE TPOOIIEMBI IUTOCHEPHI
u Ouochepst

KoHTponbHOE — MEpOTpUATHE
0 paszeny

Tecr ot 8 g0 10 GamioB

IIpomekyTOUHBII ~ KOHTPOIIb
(xoimnyecTBO OaIIOB)

ot 7 go 10 6amioB

[IpomeskyTouHast aTTecTanus

[pencraBnens! B GOHIE OLEHOYHBIX CPENICTB IS MPOMEKYTOUHOH aTTECTAIMH 110 AUCIUILIHHE
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