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1. HEJIb U 3AJAYU OCBOEHUSA JUCHUIIJIMHBI

L[e]lb.' OCBOCHHE CHCTEMBl 3HAaHHH O XHUMHHU OKp}/')KaIOH_[eI\/'I Cpcabl; OBJIAACHUC
OKCIOCPUMCHTAJIBHBIMU ~ YUCHUSAMU W HABBIKAMH, PA3BUTHUC TII03HABATCIBHBIX HHTCPECCOB,
HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B nponecce H3YUCHUA XUMHUH Oprxcanmeﬁ
Cp€abl; pa3BUTUC JIOTUKH H (bHSI/IKO-XI/IMI/I'-IeCKOFO MBIINUICHUA; BOCIIMTAHUEC  YYBCTBa
OTBCTCTBCHHOCTH 3a IIPUMCHCHUC IMOJTYYCHHBIX 3HaHI/II71, YMCHI/Iﬁ 1 HAaBBIKOB.

3aoauu:

1. Co3znaTh mpencTaBiIeHHE O IMPEIMETE YKOJIOTMUECKONM XUMUM, CBA3M €€ C APYyTUMHU
HayKaMH, OCHOBHBIMU TEPMUHAMU U MOHATUSAMHU HAYKH.

2. M3y4nTh HCTOYHUKHM TIOCTYIUIEHHS B  OKPYXAlOLIyI0 Cpely XUMHUYECKHX
COCTMHECHHM, 3aTPS3HSIONINX OKPYKAIOIIYIO CPEAY, U CITOCOOBI X yTHIIM3AIUH.

3. M3yunTh OCHOBHBIE XHMMHUYECKHE peakuuu B atmochepe u ruapochepe ¢
COEIMHEHMSIMU aHTPOIIOIN€HHOTO TPOUCXO0KICHHUS], IPUBOAIIMMHU K COBPEMEHHBIM 3KOJIOTHYECKUM
npobiaemMam.

4. Co3znaTh yeTkoe MpeAcTaBieHUEe 00 aHTPOIIOI€HHOM BO3/EUCTBUM Ha paBHOBECHUE B
IIPUPOJIE U MEXKTYHAPOIHBIX YCUIIUAX 110 KOHTpOJIt0 coctosiHus OC.

5. W3yunuts meroabl koHTposig cocTtosiHuss OC (ocyuiecTBieHHE OMOJIOTHYECKOro U
XUMHUYECKOIO MOHUTOPUHTA).

6. AJnanTupoBaTh 3HaHHS 10 U3Y4aeMOM NHUCHMIUIMHE K U3YYEHHIO KOHKPETHBIX TEM
LIKOJIBHOTO Kypca XUMHH.

7. OOy4HuTh CTYIEHTOB YTWIM3HUPOBAaTh MPOAYKTHI IIKOJIBHOIO XHMHYECKOTO
JKCIIEPUMEHTA

8. [ToaroroBuTh OyAyIIMX yuuTeNIEH K MPEnoJaBaHUI0 BOIPOCOB XUMHH B LIKOJIE.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

JucuunnuHa «XuUMHUS OKpYXKarolled cpelnpD» SBISETCS YacThl0 Y4YyeOHOro IUIaHa
OakanaBpuaTa 1o HampasieHuto noarotoBku 44.03.05 Ilemgaroruyeckoe oOpa3oBaHHe (C IBYyMS
npopmIsIMU TTOATOTOBKHU), Tipodmmn «buomorust 1 Xumust». Juctummuaa b1.0.08.02.09 «Xumust
OKpykatome cpenpd» BikmoueHa B binok Bb.1  «ductumiuesl  (Moxynu)», B b51.0.08.02
«IIpenMeTHO-METOIUUECKU MOTYJTh IO MPOGMITI0 «XUMUs». JIUCIUTIIIMHA YCTaHOBIIEHA BY30M U
aBNsieTcs oO0s3aTenbHOM Uit m3yueHus. Jucrummuna peamusyercs B HTICIIM  kadenpoit
€CTECTBEHHBIX HayK.

OCHOBBI XMMHMUYECKHI TMPOLIECCOB B OKpY’XKarolled cpele HEOOXOIUMBI IS OCBOCHHS
0a30BbIX JUCHMIUIMH MOJAYJSl MNpPEIMETHOW TOArOTOBKM: B YAaCTHOCTH, JJS TOHUMAaHMS
TeopeTUYecKoi 0a3bl €JMHON KapTHHBI )KUBOW MPUPO/IBI, IPUPOJIOTIONIB30BAHMS U JIP.

3. PE3YJIBTATBI OCBOEHUA JTUCHUIIJIMHBI

JucuunnuHa HanpaBieHa Ha (GOPMHUPOBAHUE U PA3BUTHE CIIETYIOMINX KOMIIETEHIINMI:

Ko n naumenoBanue Kon 1 HanMeHoBaHME MHIUKATOpA Heckpunropsl
KOMIETEHINH JOCTHKEHHS] KOMIETECHINH
TK-1. Crnocoben | IIK-1.1.  3maer cTpykTypy, coctaB u | 3Haer XUMHUYECKHI COCTaB
OCBaNBaTh U | IWAAKTHYECKHe €IVHUIIBI npeAMEeTHOH | atMocdepsl, ruapochepsl, TuTochepsl,
UCTIONB30BaTh obacTy (mpenoaaBaeMoro IpeIMeTa). OCHOBHBIE XHMMHUYECKHE pEaKIHUU B
TEOPETHYECKUE 3HAHUS U NpOUCXOAIME B  ITHX  cdepax;
MPAaKTUYECKHE YMECHHS U ri1o0abHBIC OHOreOXUMHUECKUE




HaBBIKK B TIPEIMETHON LIMKJIBI.

obmacTy NpU  peleHUn YmMmeer OOBICHATH TIPUYHHBI
poeCCHOHATBHBIX BO3HMKHOBCHHS IJ100aIbHBIX
3a1au. 9KOJIOTHYECKUX NPo0JIeM

Baapgeer CUCTEMOM MOHATUN

9KOJIOTHYECKOW XUMHH U XUMHUH
OKpYXaIoLIE cpenbl;

3HAHMSAMH O XMMHYECKHX BEIIECTBAX,
OTpHUIIATEIHEHO BIMSTIOIINX Ha
OKPYXaIOLIYIO Cpeay

IK-1.2. VYmeer oCyHIeCTBIAT,  OTOOp | 3HAET aHTPOMOTCHHOE BO3JCHCTBHE Ha
y4eOHOT0 COAEep)KaHMs Ul €r0 pealn3allii B | paBHOBECHE B IIPHPOAE

pa3IMYHBIX dopmax o0yueHus B
cooTBetcTBUH ¢ TpeboBanmsmu OI'OC OO.

Ymeer peanu30BbIBaTh
BOCITUTATEIIbHBIC aCIEeKThI
9KOXMMHYECKOTO 00pa30BaHMsI

Baaneer oTAeIbHBIME XUMHYECKUMU U
OMOJOTHIECCKIMH MeTOJIaMHU
MoHuTopuHra coctosuas OC, B
paMKax IIKOJILHOTO Kypca OHOJIOTUU H

XHMHH

IK-1.3. HemoHCTpHpYET yMmeHue | 3HaeT obmue 3aKOHOMEPHOCTH

pa3pabaTbiBaTh pasziauyHbie (GOpPMBI YUEOHBIX | XUMHUYECKHX MIPOIIECCOB B

3aHATHH, NPUMEHATh METOIBI, NPHEMBI U | OKpyKarouiei cpene

TEXHOJIOTUM OOy4YeHWs, B TOM 4YHCIEe | Ymeer MIPOBOAUTH

nH(pOpPMaLNOHHEIE. 9KCIEPUMEHTAILHY IO pabory c
YUYAIUMHUCS TI0 OXpaHe OKpYKaromiei
cpensbl

Buageer  3HaHHAMH ~ XHMHYECKHX
MPOLIECCOB, HM3YYaeMbIX B IIKOJIHHOM
Kypce XMMUH, OTPHIATENEHO
BIIMSIIOIIMX HA OKPYKAIOIIYIO Cpeay

4. CTPYKTYPA U COAEPKAHUE JTUCIIUIIJIMHbI

4.1. O0beM IMCHUIJIMHBI ¥ BUIbl KOHTAKTHOW M CAMOCTOSITEJIbHOM PadoThI
OO6mias Tpy10€MKOCTh TUCHUILIUHBI cocTaBisieT 3 3a4. en. (108 yaco), ceMecTp U3ydeHUs!
— 10, pactpenenenue mo BuaaM padoT MpeICcTaBIeHO B TabIUIIE.

Taouauna 1. Pacnipenesienne Tpy10eMKOCTH JUCHMILIMHBI 10 BUAAM padoT

dopma o0yueHHs

Bun paGotsr Ounas
10 cemectp
O01masi Tpy10eMKOCTh THCIHILTHHBI 110 YIeOHOMY TUIaHY 108
KonTakTHas padora, B TOM YHuCJIE: 42
Jlekuuun 12
JlaGopaTopHble 3aHIATHS 30
CamocrosiTesibHAs pa0oTa CTyIeHTa 62
IToaroroBka K 3a4ety 4

4.2. Y4eOHO-TeMaTHYeCKUH IVIaH JMCHUILIHHBI (04Has (popMa 00ydeHHUs1)



HaumenoBanue Bcero, KonTakTHas padota Camoct.| OrteHOYHBIE OueHou
pa3aenoB U TeM yacoB | Jlexkuum | Ilpakr. JIa6. | pabGora cpencTBa HBIC
JTUCTIATITIHBI 3aHATHS | pabot TEKYLIETro CpencTB
(Momyst) bl KOHTPOJIS a
MIPOMEK
YTOUHOM
aTTecra
015051
Tema 1. Xumuueckue 12 2 10 1. Yyactue B Bomnpocsl
aTOMBI, MOJIEKYJIbI, KOJJIEKTUBHOM  |K 3a4eTy.
3JIEMEHTHI - OCHOBA o0cyXIeHNH
CTPOCHUSA TEMBI.
OKpY>Karollel cpeibl. 2. TepmuHonoru-
DHeprust YSCKHUM TUKTAHT
Tema 2. 12 2 10 |1. IIpoBepka
I'eoxumuyeckas KOHCIIEKTOB.
UCTOPHUS TJTAHETHI 2.
3emis CobecenoBanue
110 MaTepuanam
cTaTen.
Tema 3. OcHOBHBIE 18 2 6 10 1. Yuactue B
cepsl 3emitn. KOJUICKTUBHOM
XUMHYECKHI COCTAB. o0cyxneHnn
TEMBI.
2. BemonHenune
pacyeTHBIX 331184
Tema 4. Kusoe 12 2 10 1. Yuactue B
BEIIIECTBO, €TO 00CyXIeHUH
¢dhynaxmun. brocdepa u TEMBI B paMKax
HoOCchepa KpPYTIJIOTO CTOJIA.
Tema 5. I'moGanbHEIE 24 14 10 1. Yuactue B
OMOXUMHUYIECKUC KOJUTEKTUBHOM
LIUKJIBI 00CY)KICHUH
TEMBI.
2. BeimosHeHue
pacUYeTHBIX
3a1a4
Tema 6. 12 2 10 1. Yuactue B
AHTpOTIOTEHHBIE o0cyXIeHIH
BO3JICUCTBHUE HA TEMBI B paMKax
paBHOBECHE B IPUPOJIC KpPYTJIOTO CTOJIA.
Tema 7. Xumuueckoe 20 2 10 8 1. ITpoBepka
3arpsisHeHHE. MPaBUIBLHOCTH
Kontpomns 3a 3aI0JIHEHUS
COCTOSIHUEM TaOIHUIBI
OKpY>Kalolle cpeibl. 2. BeimorHeHMe
MOHHUTOPUHT pacUeTHBIX 3a/1a4
OKpY>Karolel cpeibl
IloaroroBka kK 4 4 1. IToaroroBka
3a4eTy, ca4a 3a4era oT4eTa 1o
MTPOBECHHBIM
n1a00paToOpHBIM
pabotam,
pac4YeTHBIM
3a/ayam,
BBIBOJIOB.
Bcero 1no 108 12 - 30 62




JUCHMILIMHE | | |

JlaGopaTopHble 3aHATHSA

Ne HaumenoBanue nabopaTOpHBIX U MTPAKTHYECKU paObOT Kom-Bo
pasznena aym.
Yacos
Tema 1. OnpeneneHne MUHEPAIM3AIUK BOAbI MU THEBBIX HCTOYHHUKOB 2

Tema 2. Onpenenenue CO, B BO3Iyxe

Tema 3. Onipe/iesieHre OCTaTOYHOTO XJI0pa B BOJIC

Tema 4. OHpG,Z[CJICHI/Ie 3allbIJICHHOCTH BO3aYyXa 110 JUCTbHIAM JACPCBLCB

Tema 5. OnpeniesieHNE TYMYCOBBIX BEIIECTB B IOYBE

Tema 6. OnipeneneHue BoaopoiHoro nokasarens (pH) B Boae

e el e e e e
NN |~

Tema 7. OnpeneneHI/Ie COACPIKAHUE B ITOYBE ITOABHUIKXHOI'O aJIIOMUHUA

Tunosele 3a7aHus Ul TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOM aTTeCTALMK M0 JUCHUIIINHE,
KPUTEPUM M ILIKaJbl OIICHWBAHUS, a TAaKKE METOJUUECKHE PEKOMEHJIAIUH s 00ydaromuxcs
MIpe/ICTaBJICHbI B IPUJIOKEHUH K pabouell mporpaMmme IUCHUTUIHHBIL.

4.3 Coaepxanne TUCUMIIIIMHBI

Jlekuus 1. Beenenue. XuMnueckne aTromMbl, MOJIEKYJIbI, 3JIEMEHTBI - OCHOBA CTPOCHHS
OKpY KalolleH cpeabl. JHeprus

[Ipenmer xmMum okpysxawoomeid cpensl. CBA3b ¢ APYTMMH XHMHUYECKMMHU HayKaMHU.
Oco0eHHOCTH XHUMHUYECKUX TPEBpalleHUN B MPUPOAHBIX CHUCTEMaX. XHUMHUYECKUE 3JIEMEHTHI,
aTOMBI, MOJIEKYJIbl — OCHOBA CTPOCHUSI OOBEKTOB OKpYsKaromien cpenbl. Opranu3aiys 3JIeMeHTOB B
KUBBIX M HEXHUBBIX cucTemax. OpraHuueckue W HeopraHuyeckue MmoJekyinbl. [Ipupoansie u
CUHTETUYECKUE OpraHuueckue coenunHeHus. llpomeccsl pocra pasnokeHHs, TOPEHUs Kak
JIOKA3aTeJIbCTBO 3aKOHA COXPaHEHHsI Macchl. OHeprus. CBsA3bp MEXKIy BELIECTBOM M JHEPTHEH.
AKKyMYyJSTOPBI SHEPIHH B IPUPOJE.

Jlekuus 2. 'eoxuMuyeckass HCTOPUSA MJIAHETHI 3eMJist

Buytpennee crpoenne 3emian. Xumus 3Be3] U maHeT. Kocmuueckasi pacipocTpaHEHHOCTh
XUMHUYECKUX d3JeMEeHTOB. llpoucxokieHue TMjaHET COJHEYHOW CHCTeMbl, HX KpaTkas
XapaKTepUCTUKA. XMMHYECKHE OCOOCHHOCTH IJIaHET 3eMHOU TPYIIIIHL.

Jleknust 3. OcHoBHBIE chepbl 3eMJIH, XHMHUYECKHIl COCTAB

I'eoxumuueckass Mojens 3eMiM, UCXOJIHBIA cocTaB IiiaHeThl. Jlutocdepa. DraeMeHTHbIN
coctaB. OU3NKO-XUMHUYECKHE MPOLIECCHI, TPOTEKaroIue B IuTochepe: Gu3nyecKoe U XUMUUECKOE
BBIBETPHBAaHKE, 00pA30BaHKE OCAJI0YHBIX MOPOA. MUHEpaIbHbIE pecypchl TUTOC(hepbl. MUHEpaIbl
Y TOPHBIE TIOPO/IBL.

Tunpocdepa. OO6bEéM ruapochepsl. Xumudeckuii coctaB rumapocdepsl. buoxmmmuueckue
nporueccsl B MOpsix U okeaHax. doTtocunTe3. MuHepaibHble pecypchl okeaHa. bydepHbie cructeMbl
ruapocdepsl. I'naposoruueckuii UK U cTpoeHne ruapocdepsl. OCHOBHBIEC BU/IbI IPUPOIHBIX BOJ.
Crioco6pl  ki1accu(uKaluyd MPUPOAHBIX BOJ. Munepanusanus. OCHOBHbIE aHUOHBI UM KaTHOHBI.
OpraHudeckre BellecTBa B MPUPOTHBIX BojoeMax. TpaHcdopmalirs NOBEPXHOCTHO-aKTUBHBIX Be-
IIeCTB B IMPUPOJHBIX Bojaax. Tpanchopmanus HedTH U NPOAYKTOB ee nepepadoTku. CoeauHeHus
TSDKEJBIX METAJJIOB B NMPUPOIAHON BOJE, MX MCTOYHUKU, XUMUYECKUE MPOLECCHI, NPUBOAAIIUE K
00pa30BaHMIO PaCTBOPUMBIX (DOPM COETMHEHUHN TSHKENBIX MeTallIioB. POPMBI CYIIECTBOBAHUS Me-
TaJJIOB B BOAHBIX 3KOcHCTEMax. BinsHNE TAKENBIX METANIOB HA Pa3BUTHE )KUBOTHBIX U PACTEHUM.
CrouHble BOJbl, OMOJIOTMYECKHE U XMMUYECKHE CIIOCOObI OUYUCTKU CTOYHBIX BOJ. [10AroTOBKa BOJIBI
U151 OBITOBBIX HYK[I, CTEPUIM3AILKs BOJIBI XJIOPOM, TIEPOKCHIOM BOJIOPOJIA, O30HOM.

Atmocdepa. Ctpoenne. CoctaB. XUMHUECKHE MPOIECCHl BHEITHUX oOjacTedt atMochepsr:
peakimu poronucconuanuu, Gorononunzanuu. Ipomneccel o0pa3oBanHus U peKOMOMHALIUK HOHOB B




BEPXHUX CIIOSIX aTMOC(ephl. DNEKTPOHBI B HOHOC(hEepe U (OTOXUMHUECKHUE MPOLIECCH B HOHOC(EPE.
AHTponioreHHoe BiusHUE Ha noHOChepy. O30HOBHIN CIIOH, €r0 00pa3oBaHUE U pa3pylICHUE, POIIb.
"O30HOBbIE ABIPHI". BO3MOXHBIE XUMHUYECKHE€ W THUIPOJAMHAMHYECKUE TMPUUYMHBI CHIKCHHS
KOHIIGHTpallui 030Ha B cTpatocdepe. [lerpamanus 030HOBOTO cliosi Kak riobanpHas mpoodiema.
buonornueckas poib 030HOBOTO ciost. BiusiHre aHTponoreHHoro ¢akropa u (GTopXJIOpyriepooB
Ha COCTOSIHME 030HOBOTO cJiosi. boppOa ¢ ncroieHnem 3anacoB 030Ha.
KnumaTudeckne mOCIEACTBUS HM3MEHEHHMS XHUMHUYECKOro cocraBa aTtmochepsl. [lapHUKOBBII
s dexrt. [Tapaukoseie ras3sl. ['MobabHOE M3MEHEHUE KITUMATA.

Tponocdepa. I'pannipl Tponocdepst. [losBraeHne u KoHIEHTpanus (IPUPOIHAS U AHTPOIO-
TeHHas1) mpuMeceit B Tporocdepe.

Crparocdepa. ['panuiist u cTpykTypa 000104kH. BiusiHue aHTponoreHHoro gakropa.

JlaGoparopuas padora 1. OnpenesieHne MUHEPAJIU3AUUM BOJAbI NMTheBbIX HCTOYHUKOB.
AHali3 OCHOBaH Ha ONPEJEICHUHU YACIbHOU 3JIEKTPONPOBOIHOCTH BOJbl. Benmnuuna pH Boabl —
OJIMH M3 BaXHEHMIIMX MoKa3areneil kadectBa Boja. OHA MMeeT 00bllIoe 3HaYCHHUE JJI1 XUMUYECKUX
U OMOJIOTHYECKUX TMPOIIECCOB, MPOUCXOASIINX B MPUPOAHBIX Boja. OT Hee 3aBUCUT pa3BHTHE U
KU3ZHENIEATCIIbHOCTh THIPOONOHTOB, MUKPOOPTAHU3MOB; YCTOMYHBOCTh Pa3IUYHBIX (OPM MHUTpa-
[IUU DJIEMEHTOB, arpeCCUBHOE JIEHCTBUE BOJBI Ha MeTallbl U OeToH. Bennunna pH Takke BiauseT
Ha TIPOIIECCHl MPEBPAIICHHS Pa3IMYHBIX (POPM OMOTEHHBIX AJIEMEHTOB, M3MEHSET TOKCHYHOCTHh
3arps3HSAIOLUINX BEIIECTB.

Bennuuna pH Bopl BOIOEMOB X035HCTBEHHO-TTUTHEBOTO, KYJIHTYPHO-OBITOBOTO U PHIOOXO-
3SICTBEHHOTO Ha3HAYEHUs perjaMeHTUpyercs B mpenenax 6,5—8,5, muTbeBoil BOIBI LEHTPAINU30-
BaHHOTO BOJIOCHAOXKEHUS B Tipenenax 6—9. Benmnuuny pH onpenenstoT moTeHIIHOMETPUIECKUM Me-
TOJIOM.

JlaGoparopnas padora 2. Onpenenenue CO; B okpyxamoiueii cpene

[IpuHuun merona onpeneneHus: CoOAEp:KaHus YIIEKUCIOTO ra3a B BO3/1yXe OTKPBITOM aTMO-
chepsl 1 BHYTPH TTOMEIICHUST OCHOBAH Ha TOM, YTO MPH MPOITYCKaHUHU BO3yXa Yepe3 MOTIOTHUTEIb-
HBII pacTBOp , COAEPKALINUNA NOHBI AMMOHHSL, MPOTEKAET PEaKLMs HEUTPATU3ALIUU 110 CXEME:

H,COs + 2NH4 OH = (NH,4),COs + 2H,0

Jlexnus 4. ’)Kusoe BemecTBo, ero gynkunu. buocpepa u noocgepa

Omnpenenenne Ouocheper mo B.U. Bepnamckomy. JKuBble M HEXHBBIE KOMIIOHEHTHI
ounocdepsl. IKOoCUCTEMBI KaK (YHKIIMOHATbHBIC eAUHUIBI Orochepsl. OnpeneneHne YKOCUCTEMBI,
OmoTtnueckass W aOWOTHYECKas CTPYKTypa OKOCHUCTEMBI. BzammoneicTBue OHOTHYECKUX U
abunotnyeckux ¢akropoB. Hoocdepa. BzaumoneiictBue npuponsl u obmiectBa. buocdepa kak
nuHaMu4eckasi cucrema. CUCTEeMBI TIOJIIEPKaHMsI )KU3HU M CUCTEMBI MOJACP)KaHUS [TMBUITH3AIINN.
[{UKITUYHOCTH TIPOIECCOB B OUocdhepe U yCTOMYUBOCTh. BO3MOXKHOCTE HEOOPATUMBIX M3MEHEHUI
(U3UKO-XMMHYECKUX XapaKTePUCTUK OHochephl.

Jeknus 5. I''100aabHBIE OHOre0XUMHYeCKHe IMUKJIbI

buorenst w wux wuctoyHUKA. OCHOBHOW NPHHIMUN (DYHKIIMOHHUPOBAHUS IKOCUCTEM.
KpyroBopor yriepona, ¢ochopa, azora, cepwl, Kuciaopoga. AzoTodukarus. XUMHYECKUE
MIPOLIECChl MIPU KPyroBopore OHoreHoB. KpyroBopoT BonbI B MpHpOJE, MU3yueHUE KPYroBOpOTa
BEILIECTB B IIKOJBHOM KypCE XUMHUH.

Murpanusi XuMHIeCKHX 3J1eMEHTOB. TeXHODUITEHOCTh XUMHYECKUX YJIEMEHTOB.
AHTpPOIIOTEHHBIE HapYIIECHUSI OMOTEOXUMHUYECKUX KpYyroBopoToB. HapyiieHue kpyroBoporta Ouo-
T'€HOB II0J BO3JICUCTBHUEM CEILCKOI0 X03AHCTBA. BuIlieTaunBaHue Io4B.

3arpsi3HeHUE BOJI M BOBIICYCHHE B KPYTOBOPOT TEXHO(DHMIBHBIX AJIEMEHTOB. SIMOXMMUKATHI.
[IpobGnema OGuoakkyMymsuu. BoBiedeHNE MPOMBINIIIEHHBIX, TPAHCTIOPTHBIX BBIOPOCOB B OOIIHIA
KpYTrOBOPOT BEILLECTB.

Jlekuusi 6. AHTpONOreHHbIEe BO3/1eiiCTBHE HA PABHOBECHE B IIPUPoO/IE

AHTpPOIIOTEHHBIE U €CTECTBEHHBIC MPOIIECCH 00PAa30BaHMs COSAMHEHMI a30Ta, yrieponaa u
cepsl B Okpyxkaromeh cpene. CoenuHeHus Ipyrux sneMeHToB B atMmochepe. [lytu yrunmmsanuun
OCHOBHBIX 3arps3HSIONINX aTMoc(hepy BEmecTB B MPOMBIIUICHHOM MaciiTabe. KucinoTHeie moxau
U UX BO3JIEHCTBUE Ha OKpy»karolryto cpeay. [lytu oOpa3zoBaHus KMCIOTHBIX J0XeH B aTMocdepe.



@OTOXMMUYECKHI CMOT, OCHOBHBbIE XHMHYECKHE pEaKUuH, MPHUBOAIIIME K 0Opa30oBaHUIO

dboToxumuueckoro cmora. O30HOBBIA CiIOW B cTparochepe — 3ammuTHass 000J0YKa 3eMIU OT

BO3JEHCTBUS KOCMHUYECKOTO KOPOTKOBOJIHOBOTO HM3JIydyeHus. KaTanmzaropbl pasiokeHus

030HOBOTO cJ10s1. O30HOBBIE AbIpbl. HOBBIE TUIIOTE3BI pa3pyIIEHHUs] 030HOBOT'O CIIOSI.
JlabopaTopnasi paGora 3. OnpenesieHue 0CTATOYHOI0 XJ10pa B Bojie

XnopupoBaHue — Haubosiee pacHpoCTpaHEHHBIM MeToj o0e33apaxuBaHus Boabl. Ha
MPAaKTUKE JUISL 3TOTO HCIOJIb3YIOT CBOOOJHBIA XJIOp, COJIM HATPUS U KaJbIHMs XJIOPHOBAaTHCTOM
KHCIIOTBI, IBYOKHCH XJIOpA.

Jlo3y 006e33apaxMBarOILEro peareHTa BEIOUPAIOT TaKUM 00pa3oM, 4TOOBI MOCIE OKUCICHUS
BCEX MpHUMECEl B BOJIE 0CTAaBaJIOCh HEKOTOPOE N30BITOYHOE KOJMYECTBO XJIOpa, TAK Ha3bIBAEMBbIH
ocratounblii xyop. CormacHo I'OCT 2874-54, nocne 30- MUHYTHOTO KOHTAakKTa XJIOpa C BOJIOH
OCTAaTOYHOTO XJIOPA JIOJDKHO OBITH He Oosee 0,5 mr/im u He meHee 0,3 MI/J IpH BBIXOJE C OUYUCTHBIX
coopy>keHuii, He MeHee 0,1 Mr/n Hanbosee OTAENBHBIX TOUKaX Bo03a00pa.

JlaGoparopnas padora 4. OnpeneseHue 3anbLIIEHHOCTH BO31YyXA 10 JIUCThSIM JepeBbeB
3anbUIEHHOCTh BO3JlyXa MOXHO OIPEAEIUTh I'PAaBUMETPUYECKUM (BECOBBIM), CUETHBIM
(MHKPOCKONTMYECKHM), (POTOMETPHUUECKUM M HEKOTOPBIMHU APYTUMHU METOJaMU. Y AajleHUue TbLIU U3
BO3JyXa MOXET OBITh OCYIIECTBJICHO pa3IMYHBIMH CIIOCOOaMU (HApUMep, ACHUPALUOHHBIM,
OCHOBaHHBIM Ha MpPOITyCKaHUHU BO3AyXa uepe3 ¢GuibTp). B caHuTapHO-TUrHEHHMYECKON MpaKTHKE
OCHOBHBIM METOJIOM ONPEJEIECHUS 3allbUIEHHOCTH MPUHAT I'PaBUMETPUUECKUN METOJ IIOTOMY, UTO
IIPU MTOCTOSIHCTBE XMMHUYECKOTO COCTaBa MEPBOCTENIEHHOE 3HAUCHUE UMEET Macca MbLIH.
JlabopaTopnasi paGora 5. OnpenesieHue ryMyCoOBbIX BellleCTB B II04Be

['ymyc —cnenuduueckoe opraHMueckoe BEIIeCTBO, MPEACTaBIIsAoNIee OO0 COBOKYIMHOCTh
T'YMHUHOBBIX U (DyJIbBOKUCIIOT/

JlanHble 0 copepKaHUM OPTaHUYECKOrO BEUIECTBAa B MOYBE (ryMyca) SIBJISIFOTCS OJHUM M3
IJIaBHBIX MOKazarenel miuonopoausd. Ilockonpky aHalin3 CTPYKTYpBl M COAEPKAaHUS TOW WIM MHON
COCTaBHOI opraHndeckoil yactu obpasiia NpakTHUECKU HEBO3MOKEH U3—3a CII0KHOCTH MPOLIETyphbI,
TO TpeJCTaBICHUE 00 OPraHUUYECKOM BEIIECTBE MOTYT COCTaBHUTh JIaHHBIC O BaJOBOM COJCpPXKAHUU
yraepoaa M asota. [lo pe3ynbraTtam ompezeleHus yriepoja B IOYBE MOXKHO BBIYHCIUTH
COJIEp’)KaHUE TyMyca B II0YBE: MCKOMOE BECOBOE IPOLIEHTHOE COAEpXKaHHE TymMyca HaXOIUTCS
YMHO>KEHUEM BECOBOIO MPOLIEHTHOTO COAEpXKaHUs yriiepoia Ha KO3 PHUIMEeHT, KOTOpHIi paBeH 1,7
- 2.

Haubonee pacnpocTpaHEHHBIM METOJOM OIpENEICHHs] OPraHUYECKOro yriepoia sBIseTcs
MmeToa TropuHa, KOTOPBIH COCTOMT B Pa3iOKEHUU OPraHMYECKOro BEIeCTBa OMXpOMAaTOM Kaus B
KHUCJION cpenie

Jlexnust 7. MeToabl KOHTPOJISA COCTOSTHUSA OKPY KaloLeil cpeabl

XHAMHUYECKUN KOHTPOJIb OKpY’Karlen cpeapl. Onpenenenrie MOHUTOPUHTa. MOHUTOPHUHT

3arpsi3HEHUS] CTOYHBIMU BOJAaMU. MOHHUTOPMHI KHCJIOTHBIX oOcagkoB. CTaHmapTsl KadecTBa
OKpY>KaroIleu Cpeibl.

JlabopaTopHasi padora 6. Onpenesienue BogopoaHoro noxkasaress (pH) B Boae

KuCIoTHOCTBIO Ha3BIBAIOT MOBBINICHHYIO KOHIICHTPAIIMIO CO/Iep)KaHus HOHOB Bogopoaa c(H™)
(pH <7) B Bone. KucnoTHOCT SIBISETCS CYIIECTBEHHBIM IOKa3aTeeM arpecCHBHOCTU BOJIBI IO
OTHOILIIEHHIO K MeTajulaM, cojepkamuxcs B Heil. OrpeneneHue BeAyT MOTEHIHOMETPHUYECKUM
(MOHOMETPUYECKHM) METOJIOM.

JlaGopaTtopnas padora 7. Onpenesenue coaep:xkaHue B o4YBe NOJABUKHOTO ATIOMUHUS

Benuunny oOMeHHON KHCIOTHOCTH B MI~, Ha 100 T MOYBBI U coOlEp:KaHWE MOJBHIKHOTO
amroMuHus B MT/100 T OYBBI ONMPEEISAIOT IMyTEM TUTPOBAHUS 00pPa3YIONICHCS B PaCTBOPE COJISTHOM
kuciotsl 0,02 H, pactBopom NaOH.

5. YYHEBHO-METOANUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE



5.1. Ilepeuens ocnoeHOll U 0ONOTHUMETbHO TUMEPANMYPbL

Ocnosnaa numepamypa:

l. Tomnanosa, O. B. Xumus okpyxarorient cpensl / O. B. Tonanosa, JI. A. [lumueBa. —
5-¢ m3a., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 160 c. — ISBN 978-5-507-45135-7. —
Texkcr : onexTpoHHbIN /  JlaHp : 31eKkTpoHHO-OMOMMoreuHas cucrema. — URL: https:/

e.lanbook.com/book/258452 (nata oOpamenus: 11.02.2025). — Pexxum goctymna: Juis aBTOPH3.
MTOJIB30BATENEH.

2. ®omuna, H. B. Xumus okpysxatomiei cpessl : yuebHoe nocobue / H. B. @omuna. —
Kpacnosipck : Kpacl'AY, 2018. — 140 c. — TekcT : 2neKTpoHHbIH // JlaHb : 37€KTpOHHO-OMO-
muoteyHast cucreMa. — URL: https://e.lanbook.com/book/130139 (mata o6pamienus: 18.02.2025).
— Pexxum gocTyna: uist aBTOPHU3. TOJIb30BaTENEH.

3. Xumus okpyKatomei cpeabl. XuMus JuTochepsl : METOAMYECKUE YKa3aHus / cocTa-
Butenu T. A. Jlynesa, C. U. Jlesuenko. — Kpacuosipck : Cubl'Y um. akagemuka M. @. PemeTHéRa,
2019. — 48 c. — TekcT : 2nekTpoHHbIH // JlaHb : 3meKkTpoHHO-OnbnuoTeynas cucrema. — URL:

https://e.lanbook.com/book/147472 (nata ob6pamenus: 18.02.2025). — Pexxum mocTyma: yisi aBTO-
pH3. MOJIb30BaTENEH.

4. benonyxos C. JI. Xumus oxpyxkaromieit cpenst / C.JI. bemonmyxos, H.K. Cronses,
M.B. TrwoTtronpkoBa. - Mocksa : IIpocnekr, 2016. - 240 c. - ISBN 978-5-392-17531-4. - URL:
https://ibooks.ru/bookshelf/353146/reading (nata obpamenus: 18.02.2022). - TekcT: 3MEKTPOHHBIN.

5. [Tocnenosa O.A. I'eoxumus okpyxaromieit cpenst / O.A. Ilocnenosa. - CTaBpomnous :
CraBpormnonbckuil rocyaapcTBeHHbl arpapubiii yauBepcurer (AI'PYC), 2013. - 60 c. - ISBN
stGau 04 2013. - URL: https://ibooks.ru/bookshelf/344158/reading (mara oOparieHwus:

18.02.2025). - TekcT: 3MeKTPOHHBIH.

/Jlononnumensnas numepamypa:

6. Kyiikosa, T. B. Dxonoruyeckast TOkCUKoJaorust [Tekct] : ydeOHUK U MPaKTUKYM JIJIst
OakanaBpuata u maructparypsl / T. B. XKyiikosa, B. C. bezens. - Mocksa : FOpaiit, 2018. - 361, [1]
c. : mwi ; 25 cm. - (bakamaBp u Mmaructp. AkageMuueckuid kypc). - bubmumorp.: c. 333-362.
- ISBN 978-5-534-06886-3 (B mep.) Kuura goctymHa B SJEKTPOHHOW OHOIMOTEYHON CHCTEME
biblio-online.ru

7. Bonkos B. A. TeopeTuueckiie OCHOBBI OXpaHbl OKpY:Karoliel cpebl [ DIeKTpOHHBIN
pecypc] : yaebHOoe mocobue. — DnektpoH. nan. — CII6. : Jlanp, 2015. — 256 c.
8. Tonnosckas, JI. . Xumwus okpyxatomieid cpeapl [ Teker] : [yueOHUK 11 CTyACHTOB

BY30B, 00YyYaromuxcs Mo crenuanbHocT "OXpaHa OKpYKaIoIIei cpeibl U PallMOHATBHOE HCTIOJNb-
30BaHME MPUPOJHBIX pecypcoB", "3ammura okpyxkatomei cpeast’] / JI. @. T'onmosckas. - Mocksa :
Mup, 2005. - 294, [1] c. : un. - bubauorp.: c. 290-293. - ISBN 5-03-003649-0 (B mep.).

9. Anexceenko. B.A. Oxonormueckas reoxumus [Tekct] : [yueb. nns By30B 1O
ectecTB.-Hayy. crenl.] / B. A. Anekceenko. - Mockaa : Jloroc, 2000. - 626 c. : uin. - (Y4eOHUK ais
XXI Beka). - Pes. anri. - bubmuorp.: c. 610-614. - ISBN 5-88439-001-7 (B mep.)

10. CanosuukoBa, JI.LK. DOkojoruss u oxpaHa OKpy>KaroIlel cpepl MPH XUMUYECKOM
3arpsisHeHUH [Tekcer] : [yueb. mocobue sl CTy/ICHTOB BY30B, OOYUYAIOIIUXCS MO XHUM., XUM.-Te€X-
HOI. U O6mon. cnemuansHocTM| / [I. C. Opinos, JI. K. Canoaukosa, 1. H. Jlo3anoBckas. - 13x.3-e,
nepepad. - Mocksa : Beicmias mikona, 2006. - 333, [1] c. : wi. - (1714 BeIcIIuX yu4eOHBIX 3aBEACHHI)
(Oxpana okpyxartotieit cpeanl). - bubnuorp.: ¢. 320-322. - ISBN 5-06-005558-2 (B mep.)

5.2. DiekTpoHHBIE 00pa3oBaTebHbIE PeCypChl, B T.4. IPodeccHOHATbHbIE 0a3bl
JAAQHHBIX U HH(POPMALIMOHHBIE CIPABOYHBIE CHCTEMBI

| https://www.ntspi.ru/library/ | DIEKTPOHHO-ONOIMOTEYHBIC CHCTEMBI



http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D1%83%D0%B9%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B4%D0%BE%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B4%D0%BC%D0%B8%D0%BB%D0%B0%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BE%D0%BB%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%9B%D0%B8%D0%B4%D0%B8%D1%8F%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%82%D0%BE%D0%B2%D0%BD%D0%B0

directories and files/web res/systems/ HTT'CIT1

https://www.ntspi.ru/library/ OnekTponHbie 6a3bl nanubix HTTCITA

directories_and files/web_res/systems/

libraris/

https://www.ntspi.ru/library/periodika/ [Tepuonuka HTT'CITN

https://iprmedia.ru ObC «Aii ITu Op Meauna»

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC KOpaiit

http://e.lanbook.com OBbC usznarensctBa «JIAHDbY

http://elibrary.ru Hayunas AIIEKTPOHHAS oubnmoreka
eLIBRARY.RU

http://www.consultant.ru «KoncynprantlLimtocy

http://cyberleninka.ru HOb «KubepJlenunka»

https://polpred.ru 000 «Ilonnpea-CrnpaBouHuku» (6a3a TaHHBIX)

https://eivis.ru 000 «MBHUC»

www.delpress.ru «[enoBas mpeccay

5.3. KoMIjieKT MporpaMMHOro odecrneyeHust

1. Cpena snexrponnoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. MHHarepHer-muiatdopMa  OHIAMH-KYpPCOB €O  CBOOOAHBIM  KoaoM «Open edX»
(https://www.edx.org/).

3. NnaTepuer-mutardgopma ormaitH-kypcoB «OTKpeiTOe 00pazoBanue» (https://openedu.ru/).
4. DnexkrponHas nHpopMannoHHO-o0pa3oBarensHas cpena PITIITY (https:/eios.rsvpu.ru/).
5. I[TnaTdopma nist opraHu3anuy U mpoBeaeHus Beonnapos «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. Bpay3seps! Firefox, SAnnexc.bpayszep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHbI

6.1. Ilomemenusn

[lomemienust s NpoBeACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHATUNH CEMMHAPCKOTO THIIA,
TPYNNOBBIX M WHIWBUIYaJbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS U MPOMEKYTOUHON
aTTeCTallid, CaMOCTOSATENIFHOW paboThl yKOMIUIEKTOBAHBI CHEIHMAIH3UPOBAHHON MeOeNbl0 H
TEXHUYECKUMHU CpelCcTBaMU OOy4YeHHs, CIyKAIUMU JJIsl TIpeJCTaBlIeHUus y4eOHOW HMH(OpMAaIUU.
[Tomemennss A CaMOCTOSTENBHOM  pabOTBl  OCHAIIEHBI  KOMIBIOTEPHOHM TEXHHKOW C
BO3MOXXHOCTBIO MOAKIIOUEHUss K ceTu «MHTepHeT» u obecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH(GOPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY YHHBEPCUTETA.

6.2. O0opynoBaHHe U TeXHHUYECKHE CPeICTBA 00yYeHUs

6.2.1. O6opynoBaHue, B T.4. CIICHUATHU3NPOBAHHOEC

CranuoHapHbli KOMIBIOTEp HJIM HOYTOYK, MPOEKTOp MAJis IOKa3a CiaiJloB U BUJEO,
aKyCTHUYECKHE KOJIOHKH.

6.2.2. TexHu4ecKue cpecTBa O0yICHHS

[Ipesenranuu JNeKIHi, BUACO-NPE3CHTALMHN, BHICO-JICKINH, Y4YeOHBbIE KUHOMDUIBMBI,
ayJIMo3anucH, OHJIalH-TUIaT(HOPMEI.


https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/

6.2.3. YueOHbIe U HArIAAHbIE TOCOOUI
[lewaTHbIC W SJIEKTPOHHBIC Y4YeOHBIC TOCOOWMSI W HATJISIHBIN MaTepual: TpadUIecKue
M300paxeHMsI, CXeMBbI, TAOIHIIBI, pa3IaTOYHBIA MaTepHal.
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