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1. HEJIb U 3AJTIAYX OCBOEHUSA JUCHUIIJINHBI

Heap OUCHMIUIMHBL: pa3BUTHE TIO3HABATEIFHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B Mpolecce HM3YYCHHUS XHMHUU OKpY)KAIOLIeH Cpelbl; pa3BUTHE
JIOTHKH B (PH3UKO-XUMUYECKOTO MBIIIJICHUS; (OPMUPOBAHKE Y CTYJACHTOB HaBBIKOB IPOBEICHHUS
XMUMUYECKOTO aHalnnu3a 00BEKTOB OKPY’KaIOIIEeH Cpeibl U METO/I0B KOHTPOJIS 32 €€ COCTOSIHUEM,
OLCHKM  BO3MOXHBIX  IIOCIEJACTBUH  TPOMBIIUICHHBIX  BBIOPOCOB M IPOIECCOB
KHU3HEACSITEITLHOCTH YEeIIOBEKA HA COCTOSIHHE a0MOTUYECKUX KOMIIOHEHTOB OHOC(hepHl.

3amauM TUCIUTUIHHEIL:

- chopMUpOBaTh y CTYIEHTOB NPEICTABICHWE OO0 HMCTOPUU XUMHUYECKHX DJIEMEHTOB Ha
miaHeTe, o0 WX pacHpoCTPaHEHHOCTH B OKpYyXalomend cpeae, o Hambojee oO0mux
3aKOHOMEPHOCTSIX XUMHUYECKUX MPOIleccoB B Tporocdepe, ruapocdepe u nepochepe;

- TIO3HAaKOMHTH C XHMHYECKHMM COCTAaBOM Treocep M KHBOTO BelIecTBa, (popmamu
MUTpanui ¥ (PU3HKO-XUMUYECKAMHU YCIOBUSIMH HaXOXKIICHHS XMMHUYECKHX DJIEMEHTOB B
OKpY>Kalollen cpelie;

- TI0Ka3aTh 3HAYCHHWE XUMHUH OKpYKAIOUIeW Ccpelbl KaK €CTeCTBCHHOHAYYHOH 0a3bl IS
pereHus mpo0IeMbl COXpAaHEHUS U OXpaHbl XMMUYECKOH OpraHu30BaHHOCTH Onocdepsl,
IUIsL pa3padOTKU U COBEPIICHCTBOBAHUSI METOJ0B MOHUTOPUHTA M 3aIUTHI OKPY KAIOIICH
Cpenbl OT 3arpsA3HEHUMN.

- HAyYdTh TPUMEHSTH IOJYYCHHBIC 3HAHWS U1 PEUICHHS 3a1ad MpodeCCHOHATBLHOU
JeSTEIHOCTH.

2. MECTO JJUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM NPOT'PAMMBI

Jucuumnuna «[IpakTHKyM IO SKOJOTHMM W OXpaHE OKpY)KaloIleW CpeabD» SIBISIETCS
YacThI0 Y4eOHOrO IJIaHa 1Mo HampasieHuto moarotosku 44.03.05 [lexgaroruueckoe oOpazoBaHue
(c mByms mpoduiIsMH TOATOTOBKH), mpodunu «buonoruss u dKonorus». JlucrurimHa
b1.B./IB.01.01 «bonb110#i 5K0JIOTUYECKNI TPAKTUKYM: XUMHUS OKPY>KaIOIEH CpeIbD» BKIIOUEHA
B brnokx Bb.1 «/lucuummuner (Mmomynu)», B Bb1.0.07 «IIpenMeTHO-METOMUYECKHIT MOIYJb TIO
npodpunto buonorus». ucummimna peanmusyercs B HTI'CIIUA (¢) PITIIY nHa xadenpe
€CTECTBEHHBIX HayK M (U3UKO-MaTeMaTHYeCKOro 00pa3oBaHusl.

JucuuiuinHa npeacTabisieT co0oi pas3zien XMMUU U 3aHUMAaeT BaKHOE MECTO B CHCTEME
KypcOB, OpPHUEHTHPOBAaHHBIX Ha H3Y4YEHHE XHMHUYECKHUX IPEBpallCHUN, MPOUCXOASIIUE B
npupoaHoit cpene. K ucXoaHbIM 3HaHUSAM, HEOOXOAUMBIM JJISl U3YUYECHUS TUCIHUITMHBI « XUMHUS
OKpYJKaloIIel cpeapl», OTHOCATCA 3HaHWSA B oOjactu xumuu (OOmas xumwus), O0JbIIOe
3HaUEHUE MMEIOT U 3HAHMS, MOJIyYEHHbIE B IIPOLECCE OJAHOBPEMEHHOIO C M3YYEHHEM JaHHOMU
JUCHMIUTUHBI Kypca BobpIIoro skojgorudeckoro npakTukyma. JIMciuminHa siBISE€TCS OCHOBOM
UL W3Y4eHUs Takux oOnacTeid 3HaHMKA Kak ['€0dKonorus Okpyxaroed CpeabuIorus,
I'eoduzuka Omocheprr, buoreoxumus, ['modanbHas 3K0IOTHSA, DKOJOTUYECKHUH MOHHTOPHHT,
DKOJI0ru4ecKast TOKCUKOJIOTHSL.

3. PE3YJIBTATBI OCBOEHUA JUCHHUIIJIMHBbI
JlucuumnnuHa HanpaBjieHa Ha (OpMHUPOBAHUE U PA3BUTHE CIEAYIOIIUX KOMITETEHIIHI:

Kareropus Kox u HaumeHOBaHME Kox n HauMeHOBaHNE WHANKATOPA TOCTHKCHUS KOMIICTCHIHH
(rpymnma) KOMIIETCHIIUH
KOMIIETEHIINH
CucremHoe u YK-1. Cnocoben
KPUTHYECKOE OCYLIECTBJISATh IIOUCK, VK-1.1. [leMoHCTpUpYET 3HaHNE OCOOCHHOCTEH CHCTEMHOTO U
MBIIIICHAE KPUTHIECKHN aHAIH3 U KPUTHYIECKOTO MBIIIICHAS, apTyMEHTHPOBAHHO (POPMHUPYET
CUHTE3 UH(POPMAIUH, CcOOCTBEHHOE CYXIIEHUE U OIIEHKY WH(pOpMAITIH, TPUHAMAET
NPUMEHSTH CUCTEMHBIN 000CHOBaHHOE pEIICHHE.
MOJIXOJ1 AJISl PELICHUS
MOCTABJICHHBIX 33724
YK-1.2. IIpumensieT torudeckue GOpMbI U IPOLEAYPHI, CIOCOOEH K
pedIIeKCHH 10 MOBOJY COOCTBEHHOW M UY»KOW MBICIUTESIBHON
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TIK-1. Cnocoben
OCBauBaTh U
HCII0JIb30BaTh
TEOPETUYCCKHUE 3HAHUS U
TIPaKTUIECKUE YMEHUS U
HaBBIKU B MIPEAMETHOMN
obnacTH Mpu pereHnn

JCATCIBHOCTH.

VK-1.3. AHanmu3upyeTr UCTOYHUKH UH(POPMAITUH C IIEITHI0 BHISBICHUS
UX IPOTUBOPEYHNI U TIOMCKA JOCTOBEPHBIX CYXKICHUH.

[IK-1.1. 3HaeT: CTpyKTypy, COCTaB U JUAAKTUYECKUE €AUHULIBI
peaIMeTHON 00IacTy (OMOJIOTHS, SKOJIOTHSI)

IIK-1.2. YMeeT ocymecTBIsITh 0TOOP YYeOHOTO COACPIKAHMS IS €ro
peanu3alyu B pa3iindHbIX GopMax 00yueHHs B COOTBETCTBUH C
tpedoBanusiMu PI'OC OO

[IK-1.3. leMoHCTpUpYET yMEHHE pa3padaThIBaTh Pa3IndHbIe (HOPMBI
yUYeOHBIX 3aHITHH, MPUMEHSATh METOJIbI, IPUEMBI H TEXHOJIOTHU

npo(heCcCHOHATBHBIX o0y4eHus, B TOM 4HCIie HHPOPMAIIMOHHBIE

3a1a4.

[1K-2. Criocoben IIK-2.1. JleMOHCTpUpYeT yMEHHE IOCTAaHOBKH BOCHHTATEIIbHBIX
OCYLIECTBIISITh LieJie, MPOeKTUPOBAHUSI BOCIUTATEILHON NEATEIbHOCTH U METOJIOB
[IeJICHAITPaBICHHY IO ee peanmsanuu B cooTBeTcTBUU ¢ TpeboBarmsmu PI'OC OO u
BOCITUTATEIHHYIO crenmMpuUKoN y4eOHOTO TIpeaMeTa

JIESATSIILHOCTh [IK-2.2. JleMOHCTpHUPYET CIIOCOOBI OpraHW3allid ¥  OICHKH

pa3MYHBIX BHIOB BHEYPOYHOW JESTEILHOCTH peOeHka (yueOHOH,
UTPOBOM, TPYJOBOH, CIIOPTHBHOM, Xy/IOKECTBEHHON U T.I.), METOJIBI
1 (OpPMBI OpraHU3alnK KOJJIEKTHBHBIX TBOPUECKHX A€, IKCKYPCHUH,
MI0X0/I0B, DKCIICAUIIMN U APYTHX MEpONpUsITHH (110 BEIOOPY)

[IK-2.3. BriOupaeTr #u JIeMOHCTPHPYET CIIOCOOBI  OKa3aHHUS
KOHCYJIbTATHBHON MOMOLIH pOIMTEINSIM (3aKOHHBIM
MPEACTaBUTENSIM) O0YYAIOIMXCS 110 BONPOCAM BOCIHMTAHUS, B TOM
quciie  POAMTENs M JeTed ¢ 0CcoObIMH  00pa3oBaTENLHBIMH
MOTPEOHOCTIMHU

IK-3. Cnocoben
(dopmupoBath
Pa3BUBAOIIY IO
00pa3oBaTENBHYIO CPEIy
IUTSL IOCTHIKCHHUS
JIMYHOCTHBIX,

1K 3.1. Baageer criocobaMu MHTErpalyy y4eOHBIX MPEAMETOB JUIs
OpraHM3aliy Pa3BUBAMOLICH YUEOHOH AeATEILHOCTH
(MccrenoBaTeNbCKOM, MPOSKTHOM, IPYIIIOBOH U JIp.)

[IK 3.2. Ncronb3yeT 006pa3oBaTeIbHBIA TOTEHIIAAI
COLIMOKYJIbTYPHOH Cpebl perHoHa B PEToJaBaHuy OHOJIOTHH,
9KOJIOTUH B Y4EOHOM M BO BHEYPOUHOH JIESTEILHOCTH

MPEIMETHBIX U
METanpeIMETHBIX
pe3yIbTaToOB O0yYCHUS
CpelcTBaMu
MPenoaaBaeMbIX
y4eOHBIX IPEIMETOB

B pe3ynbrare ocBOE€HUS AUCLUUIIIMHBI CTYJEHT JTOJIKEH:
3name: UeNM, 3a0a4d XMMHUHM OKpYXKarolled Cpelnpl, 3HAYC€HUWE U pPOJb XHUMHUH B
CTAaHOBJICHUM DKOJIOTMM M PEUIEHUM €€ 3aJady BCEX YPOBHSIX COBPEMEHHOIO 3KOJOTHYECKOTO
aHaIn3a;
- IPUYMHBI KOHTPACTHOCTH PACIPOCTPAHEHHOCTH XUMUYECKUX 3JIEMEHTOB B OKpPY KArOIIEH
cpene;
- Haubosee o0IIMe 3aKOHOMEPHOCTH XUMHUYECKUX MPOIECCOB B OKPYIKAIOIIEH Cpejie;
-~ THUOBl KU3HEACSITEILHOCTH OPraHU3MOB B PA3IUYHBIX (DU3MKO-XMMHYECKHX YCIOBHSIX
HaXO0X/IEHNS XUMHUYECKUX 3JIEMEHTOB B OKPY’KaIOIIEHN Cpee;
- (¢yHIaMEHTalbHbIE 3aKOHOMEPHOCTH M KOJWYECTBEHHBIC XapaKTEPUCTUKU MUTPALIUU

XHMHUYECKHUX 3/1EMEHTOB B 3eMHOM Kope.

YMemb: ONIEPUPOBATH 3HAHUSIMUA O COBOKYITHOM JICHCTBUU a0MOTHYECKHX M OMOTHYECKUX
¢dakropoB Ha (HOpMHUpPOBAHHE XHMHUYECKOTO coOcCTaBa reocep, IMOKazareiael COCTOSHUS
MPUPOAHON Cpellbl HAa PETMOHATHLHOM YPOBHE.



én1ademp: OCHOBHBIMM METOJAMU W IPHUEMAMM MCCIEAOBAaTENbCKOM M IPAKTHUECKOMN
paboThl B 00JIACTH SKOJIOTMYECKONH XUMHUHM IMPU MOHMTOPHUHIE BIUSHUSA (PAKTOPOB Cpenbl Ha
OMOIOCTYTHOCTh XMMUYECKHX COCMHEHHM, B T.4. OMIACHBIX JUISl dKUBBIX OPTraHU3MOB.

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHbI
4.1. O0beM IMCHUIJIMHBI ¥ BUAbl KOHTAKTHOM M CAMOCTOSITE/IbHOH PadoThI
OO01mast TpyJ0eMKOCTh JUCIHILTUHBI cocTaBiseT 3 3a4. ef. (108 gac.), ux pacnpeneneHue
o BUJaM paboT mpecTaBieHo B Tadmmie 1.

Tabmuma 1
PacnpenesieHue TpyA0eMKOCTH JUCHUILIMHBI 10 BUAaM padoT
Dopma o0yueHHs
Bunx pabotsl Oxmas
O01asi TPY/10eMKOCTh IHCHHMIIMHBI [10 YUeOHOMY TUIaHY 108
KonTakTHas padbora, B TOM YHCIIE: 66
Jlekuun 16
JlaboparopHbie pabOThI 50
CamocrosiTesibHasi padoTa, B TOM YHUCJIC: 15
9K3aMEH 27

4.2. Conep:xxaHue M TeMaTHYECKOE NVIAHMPOBAHUE TUCIHUILINHBI
TemMaTnyeckKuid MJIaH JUCIHUIIIAHBI

HazBanue pasnenos | Becero | Aynur. Bu koHTakTHO#M paboTHl, Camoc | ®opmbl
u 4acoB | 3aHAT. yac. TOSAT. | TEKYLIETro
TEM JUCLHUIIINHE Jlexuuu | Jlabopa | IIpaktuu | paboTa | KOHTPOJIA
T. €CKHe ,dac. | ycmeBaeM
pabothl | paboTB 0CTHU
Tema 1. Ilpenmer, 8 6 2 4 2 OueHka
3aJJa4n Kypca. AKTUBHOCTHU
CTYJICHTOB
B3anmocBsA3p xumMun
Ha 3aHATHH
Y DKOJIOTHUH.
Knaccudukanus u
pacpoCTpaHEHHOCT
b XUMUYECKUX
3JIEMEHTOB
OKpY>Karolen
cpexne.
Tema 2. 4 2 2 2 OtBeTHI
['eoxummnueckas BOTIPOCHI
JICKOUH
UCTOPHS TUTAHETHI T
3emis.
Tema 3. 16 14 2 12 2 Ouenka
I'u IlpOC(bepa aKTUBHOCTH
CTYJACHTOB
Knaccudukanus YA
Ha 3aHATHH
MIPUPOJHBIX BOJI.
Tewma 4. 10 8 2 12 2 VYernblii
ITegocdepa. onpoc
Tema 5. Ousuko- 9 6 2 12 3 Ouenka
XUMUUECKUe AKTUBHOCTHU
CTYJICHTOB
YCJIOBHS
Ha 3aHATHH
HAax0X/JICHUs




XUMUYECKUX

3JIEMEHTOB B

OKPY’KaIOLLEH cpesie

Tema 6. Atmocdepa 10 8 2 6 2 Kowntpoibn
as paboTa

Tema 7. ®opma u 8 6 4 4 2 Ouenka

HHTCHCUBHOCTD AKTHBHOCTH
CTYJICHTOB

MUTPALII
Ha 3aHATHHU

XUMUYECKUX

JJIEMEHTOB B

OKpY>Karoleu

cpene.

OK3aMeH 27

HUTOT'O 108 16 50 15 Ouenka
AKTUBHOCTH
CTYJICHTOB
Ha 3aHATHHU

JlabopaTopHbIe 3aHATHS

No HanMeHoBaHME MPAaKTUYECKUX (CEMUHAPCKUX ) 3aHATHN Kon-Bo ayg.
pazzena 4acoB
Tema 1. Knaccngpukanms u pacnpoCTpaHEHHOCTh XHMHYECKHMX 3JIEMEHTOB OKpPYKAroIeH 4

cpene.
Tema 2. | ['eoxumuyeckass UCTOPUS IJIAHETHI 3€MJIS.
Tema 3. | 'mapocdepa. Knaccudukamms npupoaHbIX BOJI. 12
Tema 4. | Ilegocdepa. 12
Tema 5. | OUBUKO-XMMHYECKHUE YCIOBUS HAXOXKJICHUSI XUMUUYECKUX JIEMEHTOB B 12
OKPY>KaIOIEH cpesie
Tema 6. | ATmocdhepa 6
Tema 7. | ®opMa M HHTEHCHUBHOCTb MUIPALUUA XUMUYECKHX OJJIEMEHTOB B 4
OKpY>Kalolllen cpefie.
Uroro: 50

4.3. Conep:xaHue pa3iesoB (TeM) TUCHUINIMHBI

Tema 1. Ilpenmer, 3agaun kypca. B3aumocBsasb xuMuu 1 3koJoruu. Knaccupukanus
U PacpoOCTPAHEHHOCTh XMMHUYECKUX 3JIEMEHTOB OKpYy Kamwuleid cpene. Jlexuus 1 (2 yaca)
[Ipenmer, 3agaun Kypca. BzaumocBs3b xumun, Gpuzuku U sxonoruu. Juddepennuanus
XMUMUYECKUX D3JIEMEHTOB B COJIHEYHOW cucteMe. Kiaccudukanus M pacnpocTpaHEHHOCTh
XUMHUYECKHUX AJIIEMEHTOB OKPYIKAIOLIEH Cpele.

Kaaccupukanusi 1 pacnpocTpaHEHHOCTh XMMHUYECKHX JJI€MEHTOB OKpY:Karoluei
cpene. JJaboparopnas padota 1 (4 gaca).

Kak pacnpoctpanenue Hayku 00 OKpy’Karoliel cpeae CBA3aHO C MepexoioM OOIIecTBa K
ycroiuuBoMy pazButuio? Yrto Takoe arom? Monekyna? HazoBure 1miecTb XUMHUYECKHUX
3JIEMCHTOB HaH60nee BAXKHBIX IJI KUBBIX OPraHU3MOB. B cocraBe xakux COGI[I/IHGHI/Iﬁ OHHU
BCTpEUAlOTCs B OKpykawomier cpene? CpaBHUTH MOJEKYJIbl 00Opasylolue BO3AYyX, BOAY,
MUHCPAJIbI C BXOAAIINUMU B COCTAB JKUBBIX OPTraHHU3MOB. B uem pasHulla MCKAY OPraHNn4CCKUMU
U HEOpraHMYecKUMHU Mosiekyiaamu? CpaBHUTH POCT M paslioKeHUE (CropaHue) ¢ TOYKU 3pEeHUst
CyIpOBl OpraHMYEeCKMX MOJIGKYT H aToMOB. Ha ocHoBe »3Toro cdopmymupyiTe 3aKoH
COXPaHEHUS MacCCBhl.




Tema 2. 'eoxumuyeckasi ucTopusi miaHeTbl 3emJst. Jlekmus 2 (2 gaca).

['eoxummuyeckas uctopus miaHeTsl 3emiisi. BHyTpeHHee cTpoeHue 3eMiii. XuMus 3Be3]1 U
mia"eT. Kocmuueckas pacinpoCTpaHCHHOCTb XUMHUUYCCKUX 3JICMCHTOB. HpOI/ICXO)K,Z[eHI/IC IIJIaHET
COJTHEYHOI CHCTEMBbI, UX KpaTKas XapaKTepUCTHKa. XUMHUYECKHE OCOOCHHOCTH IUIAHET 3€MHOMN
TPYIIIIEL

Tema 3. I'mapocdepa. Kinaccnpukxanus npupoansix Boa. Jleknus 3 (2 gaca).

AHOMaJbHBIE CBOWCTBA MPUPOIHBIX BOJ. CocTaB MpupoaHbIX BoA. OCHOBHBIC (DaKTOPHI U
nporecchl (OpMUPOBAHHUS XHUMHUYECKOTO COCTaBa. [JlaBHbIE HOHBI TPUPOAHBIX BOJ, 3aKOH
Jutmapa. Opranm4eckoe BELIECTBO MPUPOIHBIX BOJ, CTEXHMOMETpUYECKass MojJenb Puyapica.
IIponeccsl pacTBOpeHUs ra3oB B IPUPOAHBIX BOJAX, 3aKOH ['eHpu-/lanbToHA, 3KOJIOrHYecKas
3HAYUMOCTh PACTBOPEHHBIX Ta30B. OCHOBHBIE 3KOJIOTMYECKUE 30HBI BOJHBIX HSKOCHUCTEM,
KHCTIOPOJIHASI ¥ TeMIepaTypHas crpaTudukaius BogoemoB. Kimaccudukamusi mpupoaHBIX BO/I.
OCHOBHBIE WCTOYHUKH 3arpsA3HEHUs MNPUPOIHBIX BOJ, MPOIECChl CAMOPETYJSLUUN BOIHBIX
9KOCHCTEM.

Kucaornocrs (pH) mpupoanbix Box um (GopMbl CylIECTBOBAHUS CJA0BIX KHCJIOT.
JlaGopatopHnas pabora 2 (4 yaca)

Biussnue pH Ha ruapoam3 coJieidi MeTaJJIOB M PacTBOPUMOCTH THAPOKCH/IOB.
JlaGopatopHnas pabora 3 (4 yaca).

Buabl m cnoco0bl OlEHKM NMOYBEHHOW KHCJIOTHOCTH. OmnpeneneHue KHCIOTHO-

OCHOBHOIi Oy epHocTH mouB. JlabopaTopHas padora 4 (4 gaca).

Tema 4. Ilenochepa. Jlekmus 4 (2 gaca).

Xumust nienocheprr. Da3oBbIii cocTaB, MEXaHUUYECKHI COCTaB, SJIEMEHTHBIN COCTAaB TOYB.
[TouBeHHBIE pacTBOpbI, IMOuYBEHHass artMocdepa. XHUMHYECKHH COCTaB MHHEpaJbHOU
cocrapisioniee TBepAod ¢a3pl mouB. OpraHuyeckoe BEUIECTBO IOYBBI, TYMYC, METOJbI
orpenencHus: CTPyKTyphl. [lormorurensHas cOCOOHOCTh MOYB. [IOYBEHHBINM MOTIOMIAIONIUI
KOMIUIEKC, OOMEHHbIE KaTHOHBI, CHEU(PUYHOCTh MOTJIOMIEHUsI OOMEHHBIX KaTHOHOB, €MKOCTb
KaTHOHHOTO 0OMeHa. DKoJIornyeckast 3 HaYMMOCTb.

Eh Boabl U ¢popMbl HAX0XkK/AEHHS MeTAJJIOB NlepeMeHHOH BajdeHTHOCTH. JIabopaTopHast
pabora 5 (4 gaca).
BiMsiHMe OKHMCJIMTEJbHO-BOCCTAHOBUTE/BHBIX CBOWCTB NMOYB HAa MNOABUKHOCTH
3jieMeHTOB. JlaboparopHas padota 6 (4 yaca).
AjcopOuus oprannyeckoro Bemecrsa B nouse. JlaboparopHast pabora 7 (4uaca).

Tema 5. DOU3MKO-XUMHYECKHE YCJIOBHS HAXO0XKIACHUS XHUMHYECKHMX 3JJIEMEHTOB B
okpyxxkamwuiei cpene Jlekmus 5 (2 vaca).

KucnoTrHo-oCHOBHOE paBHOBecHE B MPUPOAHBIX cpenax. KapOonatHas u kapOOHaATHO-
KaJpIueBas cuctemsl. [Ipoiiecchl, onpenensioniie KUCI0THOCTh U IIEI0YHOCTh MPUPOAHBIX BOJ
u nouB. @opMHpPOBAHUE KHUCIOTHBIX BBINMAJICHUN, WX BO3JCWCTBHE HA BOJIHBIE M HAa3eMHBIE
sKkocucTeMbl. OCHOBBI PEIICHUs TI00aTbHON SKOJOTHUYECKOW MPOOJIEMbl KHCIOTHBIX TOXKIICH.
OKHCAUTETbHO-BOCCTAHOBUTENBHBIE TMPOLECChl B MPUPOIHBIX cpenax. OKHCIUTENbHO-
BoccTtaHoBUTENbHBIN moteHuuan (Eh), ypaBuenne Hepucra. B3ammocsszes mexay Eh m pH.
[Ipenensr  crabunbHOCTH  OHOCheEpbl. OKHUCIUTENBHO-BOCCTAHOBUTENbHAS — CTPATH(HUKAIIHS
BOJHBIX JKOcHCTeM, menocdeprl. Pemokc-pexuM, (QHU3NKO-XUMUYECKHE MPOLECChl U THUII
KHU3HEACITETLHOCTH OpraHu3MoB. [Ipoliecchl caMoperymsiuu.

OnpeneneHne CKOPOCTH CaMOOYHMIIEHHS BOJA0eMa OT B3Beceil M MX (PaKIMOHHOIO
COCTaBa MeTO/10M HellPePbIBHOI0 B3BelIMBAaHUsA ocajaKa. JJabopaTtopHas padoTa 8 (8 yacon).
JKCNEePUMEHTAILHOE ONpejieJieHHe CKOPOCTH XHMMHYECKHX PeaKiuii B MPUPOIHBIX
cpenax. JlaboparopHnas pabora 9 (4 gaca).



Tema 6. Armocdepa Jlekius 6 (2 gaca).
Crpatudukanust arMocdepsl, XUMHUYECKHI COCTaB, MCTOUYHUKU ra3oB. lIpeBparieHus
3arps3HAIONINX BEIIECTB B Tporochepe.

Me:xkayHapoaHble corJialieHus N0 MpodJieMe COXPaHeHHs 030HOBOI0 CJI01 NMJIAHETHI.
JlaGopatopHnas npobaema 10 (6 yacos)

doroxumudeckuid cmor. O30HOBBIN cioi TutaHeThl. OOpa3oBaHWE W pa3pylIeHUE O30HA.
KaranuTnueckue IMKIBI pa3pylieHus 030Ha B cTpaTrocdepe.

Tema 7. dopmMa ¥ HMHTEHCHUBHOCTH MHUIPALMH XHMHYECKHX 3JIEMEHTOB B
oKpyxkamwuei cpene. Jlekuus 7 (2 gaca).

@opMBl MHUTpalMM XUMHYECKUX DJIEMEHTOB B OKpyKawueh cpene. DPakropel u
KOJIMYECTBEHHBIE IIOKa3aTeJIM HMHTEHCUBHOCTM Murpanuu. Ilaparenesuc, mapacrepesnc
XUMHYECKHUX IJIEMEHTOB. ['eoxumuueckue u OMoreoxumudeckne O0aprepbl. buoreoxmmmueckue
MIPOBUHIUU.

MeTtoabl (PU3MKO-XUMHYECKHX W TEeOXHMHMYECKHX WCCIeA0BAHUNA OKpYyKawomei
cpenbl. JlaboparopHas pabota 11 (4 gaca).
Pacuer ko3¢ puLIEHTOB KOHIIEHTpALNH, KJIAPKOB KOHIIEHTPAIUH.

5. OBPA3BOBATEJIBHBIE TEXHOJIOTI'HN

[Tponiecc oOyuenus mo aucuurinHe «IIpakTHKyM MO DKOJOTHU M OXpaHE OKPYIKaIOIIEH
cpeab» 1eNeco00pa3Ho MOCTPOUTH € MCIIOJIb30BAaHUEM TPAJAULIMOHHOTO MOAX0/a, IPH KOTOPOM
B XOJ¢ JICKIIMH pacKphIBAIOTCS Hambojee oO0Ime BOMPOChl W (OPMUPYIOTCS OCHOBBI
TEOPETUYECKUX 3HAHUW MO MUCHUIUIMHE. JISKIIMOHHBIC 3aHSATHS JIOJDKHBI CTUMYJIHUPOBATH
MO3HABATENIbHYI0 aTUBHOCTH CTYJIEHTOB, IMO3TOMY B XOJI€ JEKIUl HeoO0X0oAuMO oOpalleHue K
puMepam, B3SThIM U3 MPAKTUKH, BKIIOYCHHE MTPOOJIIEMHBIX BOIIPOCOB M CUTyaluid. B mpouecce
M3YYEeHUS TUCIUIUIMHBI UCTIONb3YIOTCS KaK TPAJAULMOHHbBIE, TAK 1 MHHOBALIMOHHBIE TEXHOJIOTUH,
aKTUBHBIC M WHTEPAKTUBHBIC (DOPMBI U METOABI OOYYCHHUS: * JCKIUU (JICKIUS-BU3YyaTH3aIus,
Mpo0OJIeMHbIE JIEKIINH, HUHTEPAKTUBHbIE JICKIIUHN), CECMUHAPCKUE 3aHATHS, J1a00paTOPHbIE 3aHATHUS
* MOATOTOBKA JOKJIAIOB M COOOIICHUH, CO3[JaHue Y4eOHBIX IMPE3CHTAIHil; * 00bICHUTEIHHO-
WUTFOCTPAaTUBHOE OOY4YEHHE C JJIEMEHTaMH TPOOJIEMHOTO H3JIOXKEHUs, WH(OOPMAIMOHHOE U
NPOEKTHOE OOyueHHe, JHMYHOCTHO-OPUEHTUPOBAHHOE, JAWUCKYCCHH, METOIbl TPYyNIIOBOTO
pelIeHNs TBOPUYECKUX 3a/1a4, pellIeHnEe CUTYallMOHHbBIX 3a/1a4.

6. YHEBHO-METOJUYECKHUE MATEPHUAJIBI
6.1. 3ananus 1 MeToANYECKHE YKA3aHUSI 110 OPTAaHU3ALMHA U NPOBEACHUI0
NMPAKTHYECKUX U JJA0OPATOPHBIX 3aHATHI
(50 yacoB 1a00paTOPHBIX 3AHATHH)

JlaboparopHass pabora 1 Kiaaccupukanusi M pacnpocTPaHEHHOCTh XHMHYECKHX
3JIeMEeHTOB OKpY Kamwllei cpene. (4 gaca).

[Ipobnemuass guckyccus. llogroroBka otBeroB. Kak pacmpoctpaHeHue Hayku 00
OKPYJKaIOIEeH cpejie CBA3aHO C IMepexoJoM oOIIecTBa K ycToHYnBOMY pasBuTHio? UTo Takoe
atom? MO.HGKy.Ha? HazoBure mectr XUMHYECKHX DIICMECHTOB HaI/I60.H€€ BAXXHbIX HOJIA KHUBBIX
OpraHn3MoB. B cocTaBe Kakux COeIMHEHU OHM BCTPEUAIOTCS B OKpYyskatoieit cpene? CpaBHUTH
MOJIEKYJIbI 00pa3yIoIiye BO3IyX, BOLY, MUHEPAJbl C BXOSAIIMMH B COCTAaB KHUBBIX OPTaHU3MOB.
B yem pa3zHuma MeXIy OpraHM4eCKMMHM M HEOpraHMYecKUMU MoJekyinamu? CpaBHUTH POCT U
paszioxeHue (CropaHue) ¢ TOYKU 3PEHUS CyIb0bl OPraHUYeCKUX MOJIEKYN U aToMOB. Ha ocHOBe
3TOro cHOpMyIUPYHTE 3aKOH COXPAHEHUS MACCHI.



JlaGopatopnass pabora 2 KwuciaorHocts (pH) mnpupoansix Box U ¢opmbl
CYIIeCTBOBAHMS CJIA0BIX KUCJIOT. (4 "aca)

JlaGopatopHnast pabora 3 Biaussnue pH Ha rugpoJsin3 coJieil MeTal10B H PACTBOPUMOCTH
THAPOKCHIO0B. (4 daca).

JlaGopatopnass pabora 4 Buabl M cmocodbl OLEHKH MOYBEHHOH KHCJIOTHOCTH.

OnpenesieHue KHCI0THO-OCHOBHOM Oy(depHocTH MOYB. (4 Jaca).

JlaGopatopnass pabora 5 Eh Boasl U (opMbI HAXO0XKIEHHSI METAJIOB IepeMeHHOI
BaJIeHTHOCTH. (4 yaca).

JlaGopatopHas pabota 6 BiHsiHHe OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX CBONCTB MOYB
HA NMOJABUKHOCTH 3JIEMEHTOB. (4 Jaca).

JlaGopaTopHas pabora 7 AacopOuusi OpraHM4ecKoro BemecTsa B nouse. (4yaca).

Jlaboparopnast mpobiema 8 OmnpenesieHne CKOPOCTH CAMOOYMINEHUSI BOJAOeMAa OT
B3Becell 1 MX (PAKIHMOHHOIO COCTaBAa METOJ0M HENpPepbIBHOIO B3BeIIMBAHUsA ocaaka. (4
gaca).

JlaGopatopHasi pabota 9 JkcnepuMeHTAIbHOE ONpe/iejieHHe CKOPOCTH XHMHYECKHX
peakuuii B NpUPOAHBIX cpeaax. (4 yaca).

JlaGopatopHnas npobGsiema 10 MexayHapoaHble COrJIallleHUs MO MpodJjieMe COXpaHEeHHs
030HOBOT0 CJIOSI MJIAHETHI. (6 4acoB)

[ToaroroBka goknanoB. @oroxumudeckuii cMor. O30HOBEIN cioii TuianeTsl. OOpazoBaHue
U paspylieHue o3oHa. KatanuTruueckue HUKIIbI pa3pylIeHUs 030HA B cTpaTtocdepe.

Jlaboparopuas pabora 11 Mertoabpl (PU3HKO-XUMHYECKHX M Te0OXHMHYECKHX
HCCJIeIOBAHMI OKPY:Kaloleil cpeabl. (4 yaca).

Pacuet k03¢ (pUIIMEHTOB KOHIIEHTPAIMH, KIAPKOB KOHIICHTPAIIUH.

6.2. 3ananus 1 MeTOANYECKHE YKAa3aHUsI 110 OPTAaHU3ALHHN CAMOCTOSITeIbHOM
padoThI CTyIeHTa

Tabnuma 4
KoanuecTBo 4acoB
Coaepxanne
. B Hep . DopMBbI
Tembl pa3nesnon ° E ) CaMOCTOSITeJILHOI
e = o) KoHTpOoJst CPC
(o) S = padoThbl
Q > <
M < O
Tema 1. [Ipenmer, 3agaun Wzydenrie OCHOBHOW U | YCTHBII OIpoc Ha
Kypca. BiauMocBs3p XUMUH JIOTIOTHUTCSIIEHOM CEMHHapax 110
1 SKOJIOTHH. JUTEpaTyphl 10 JaHHOW | 3apaHee
Kraccudukanus 1 g 6 o) TeMe C LETbI0 MpeuIaraéMbIM
MOJITOTOBKH K BOTIPOCAM.
pacrnpocTpaHEeHHOCTh A p
CEMHUHAPCKUM 3aHATHIM
XUMHUYECKHUX IJIIEMEHTOB
OKpY>Kalollen cperie.
Tema 2. ['eoxumnueckas Wzyuenne ocHOBHOW U | YCTHBII OIpoC Ha
HCTOPH IITAHEThI SeMuIs. ,Z[OHOJ'IHI/ITCJ'IBHOﬁ CCMHUHapax 1mo
4 2 ) JUTEpaTyphl IO JAHHOW | 3apaHee
TeMe C LETbI0 MpeuIaraeMbIM
MOJITOTOBKH K BOTIPOCAM.
CEMHHAPCKUM 3aHATHIM
Tema 3. 'mapocdepa. W3ydeHne ocHOBHOW M | YCTHBI ompoc Ha
Kﬂaccnqml(aung JIOIIOJHUTCILHON CECMHHapax mo
IPUPOIHBIX BOJ. 16 14 2 JUTEpaTyphl 10 JAaHHOW | 3apaHee
TeMe C LETbI0 peuIaraeMbIM
MOJITOTOBKH K BOTIPOCAM.
CEMHUHAPCKUM 3aHSATHIM
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Tema 4. Tlemocdepa.

N3yuenue oCHOBHOM U
JOIOJHUTEILHON

VYcTHBIHN onpoc Ha
ceMHHapax Io

JIUTEpaTyphl 110 JAaHHOW | 3apaHee
10 8 5 | Temec uembio npeagaraeMbIM

MOJTOTOBKH K BOTIPOCAM.

HPaKTUYECKUM U

mabopaTOPHBIM

3aHATHIM
Tema 5. @usuko- W3y4yeHue ocHOBHOIM U | YCTHBII orpoc Ha
XUMHUYECKHE YCIIOBUA JIOTIOTHUTCSIIEHOM CEMHHapax 110
HAXOXKICHUS XUMHIECKUX JUTEPaTypHI 110 JAaHHOW | 3apaHee
2IIEMEHTOB B OKpYsKarowieii 9 6 3 TEMeE C LEeTbI0 npeagaraeMbIM
cpene HOJTOTOBKH K BOIIPOCAM.

HPaKTUYECKUM U

nabopaTopHBIM

3aHATHIM
Tema 6. Atmocdepa W3ydeHne ocHOBHOW M | YCTHBIH ompoc Ha

JIONIOJTHUTEJIbHON ceMHHapax Io

JUTEPaTyphI 110 JAaHHOHW | 3apaHee

10 ] 5 | TeMec uembio npeasaraeMbIM

HOJTOTOBKH K BOIIPOCAM.

NPaKTHUECKUM U

nabopaTopHBIM

3aHATHAM
Tema 7. ®opma u W3ydeHne ocHOBHOU M | YCTHBIH ompoc Ha
MHTEHCHUBHOCTb MUT'PALIUN JOIIOJTHUTCIIbHOU CCMHUHapax 1mo
XUMHUYECKHX SJIEMEHTOB B JIUTEpaTyphl 110 JaHHOHW | 3apaHee
OKpyKaloLeil cpee. ] 6 5 | TeMec uembio npeagaraeMbIM

MOJTOTOBKH K BOTIPOCAM.

NPaKTHYECKUM U

mab0paTOPHBIM

3aHATHAM

IToaroroBka k ’x3aMeHy | Ompoc Ha
JK3aMeH 27 SK3AMEHE
Hroro

108 66 15

6.3 Opranusanus TeKyuero KOHTPOJisi U MPOMeKYTOYHOM aTTecTaluu
B mponecce mnpenonaBaHus AUCHUIUIMHBL «IIpakTHMKyM IO SKOJOIMH U OXpaHe
OKpY>Karollel Cpeapdy MPEANOIAraeTCsl OCYUIECTBICHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYJEHTOB
Ha MPaKTHYECKUX U J1a0OpaTOPHBIX 3aHATHAX. TeKyInii KOHTPOJIb KauecTBa YCBOEHUS 3HAHHUU
OPUEHTHPOBAH HAa YCBOCHUE IOHATUHHOIO ammapara, MOHUMaHUE COIEP KATEIIbHOU CYIIHOCTH
U3y4aeMbIX ITPOLECCOB U sIBIEHUH. TeKyl1ii KOHTPOJIb O3BOJISET BBIABUTH HE TOJIBKO Ka4e€CTBO
3HAHUN CTYACHTOB, HO U HUX CIIOCOOHOCTD MNPUMCHHUTDH 3TU 3HAHUA K PCIICHHUIO MPAKTUYCCKUX

3agad. Mcnonp3oBaHue pa3inyHbIX GOPM TEKYIIEro KOHTPOJIS CIOCOOCTBYET:

- NMOHNUMAaHUIKO CaMHUM CTYyACHTOM KaucCTBa 3HAHUU MO npeamMeTy, MO3BOJSCT EMY YUYCCTb

CBOM CUJIBHEIC U CJ1a0bIe CTOPOHBI IIPH MOJATOTOBKE K HTOT'OBOM aTTeCTaluu,

- TUIAaHUPOBAHUIO U OPraHU3alllU CaMOCTOSTEILHON pabOThI;

- (opMHUPOBAHHUIO HABBIKOB Pa0OTHI C HAYYHOU U METOAMYECKOU JTUTEPaTypOii;

- 00BEKTHUBHOH OLIEHKE 3HAHUA U YPOBHS Y4eOHOI MOTHUBAIIMU KaX/I0Tr0 CTYJEHTA.

DddexTuBHOCTE pabOTHl HAa MPAKTUYECKUX 3aHATHUAX OILICHWBAETCS IO CTEMEHU yCBOCHUS
TEOPETUYECKOr0 MaTepuaya, OBJAJE€HUs MPAKTUYECKUMHU HaBbIKAMHU, YMEHHUsS OOOCHOBATh U

BBICKA34Th CBOIO TOUYKY 3PCHUS 11O HpO6H€MHbIM BOIIPpOCaM B XOAC NUCKYCCHHU.
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PesynbraThl TeKymied aTTecTaliM MO3BOJSIOT OakajaBpy IOJYyYUTh NPEACTABICHUE O
COOCTBEHHOM YPOBHE 3HAHHUH 110 MIPEIMETY, aHATM3UPOBATh CBOM CHJIbHBIEC U CJIA0ble CTOPOHBI,
MIOHATh, HA KaKHe pa3/ieibl AUCHUIUIMHBI €My CIIeIyeT OOpaTHUTh BHUMAHHE INPH MOATOTOBKE K
3a4ery.

IIpomMesxyTouHasi aTTecTAlMSA 10 JAHHOW JUCIUILIUHE IPOBOAUTCA B (hopMe dK3aMeHa
B 4 cemecTpe. Bo Bpemst ok3aMeHa CTyACHTHI OTBEYAIOT Ha BOIIPOCHI TEOPETUYECKOTO XapaKkTepa.

Bo Bpems arrecranuii MpoBepsieTCs:

— YCBOEHHE TEOPETHUYECKOT0 MaTepualla Kypca;

— ycBoeHue 0a30BBIX MOHATUH Kypca;

YMEHHE WUIIOCTPUPOBATh TEOPETHUYECKHUE TIOJNIOKCHHUS IPUMEpaMH U3 TPAKTUKH C
NPUBJICUYCHHE PETHOHAIBHOTO KOMIIOHEHTA B CIIy4ae HEOOXOIUMOCTH.

Bonpocwt k sxzameny:
1. OcnoBononoxxuuku Yto Takoe "Kimapk" OxapakTepusylTe €ro pacliupuTesIbHOE MOHUMaHUE
B OMOTCOXUMHUMU.
2. Kak pacnpeneneHbl XUMHUYECKHE JIEMEHTHI B 36MHOM KOPE U JIETKUX 000JI0YKaX TUIAHETHI?
3. KakoBa cBsI3b KJIIAPKOB XUMUUYECKHUX 3JIEMEHTOB CO CTPOCHHEM MX aTOMOB
4. Kak pacnpeenieHbl XUMHUYECKHE JIEMEHTHI B 36MHOM KOPE U JIETKUX 000JI0YKAaX TUIAHETHI?
5. Jlaiite onpenenenre NoHATUA buoreoxumumycekas: MpOBUHIIUSL.
6. Kakue mpuHIUIIBI MOJ0KEHBI B OCHOBY OMOT€OXMMHMUYECKOW KilacCH(HUKAIUU 3JIEMEHTOB A.
Ilepenbmana
7. KakoB 37€MEHTHBIN COCTaB TJIaBHBIX 000Jouek 3emin. KakoBa ponbs OnoTH4ecKux (hakTopoB
B (DOPMHUPOBAHHUH IIEMEHTHOTO COCTaBa
8. Kakue mporueccol npuBenr K HAKOIUIEHUIO cojied B MupoBoM okeaHe. C 4eM CBSI3bIBA€TCS
Te€HEe31UC KaTUOHOB U aHUOHOB IPUPOIHBIX BOJ.
9. Kakuie aHHOHBI U KATUOHBI SIBJISIFOTCS T1aBHBIMU MOHAMU TPUPOIHBIX BoA. [Tosicuure.
10. OxapakTepusyiiTe cocTaB JOHHBIX OTIOKEHUI MHUpOBOro oKeaHa.
11. Kakue mpuHITUIIBI TOJI0’KEHBI B OCHOBY KJIACCHU(DUKAIIMK MPUPOTHBIX BOJ 1O AJICKHHY.
12. Kakue (pakTopbl onpenensoT pacTBOPUMOCTh ra30B B NMPHUPOAHBIX BojAax. B yem cocTout
3akoH ['eHpu-JlanbToHAa, OTpaHUYEHUS K €r0 TPUMEHEHUIO.
13. J[laiite kiaccupUKAIMIO M OXapaKTEPU3YHTe MCTOYHHMKH TIOCTYIUICHHS OpPTaHUYECKHX
COETMHEHH B BOJHbIE OOBEKTHI.
14. Yem ompenensercst crpaTuuKais BOIHBIX 00BEKTOB.
15. Kakue ocHoBHBIE cocTaBistonue ruapochepsr Ber 3naere? KakoB mx BKIam B Maccy
ruzipocheps.
16. Kakue abuotnueckne u OMOTHYECKHE (DAKTOPHI ONMPEACIISIIOT MOHHBIM COCTaB MPHUPOTHBIX
BOJ.
17. Yem ompenensiorcss (Gopmbl HaXOXKIEHUS XHMHUYECKHMX BEUIECTB B MPHUPOAHBIX BOJAAX.
DKoJioruueckasi 3HaYMMOCTb.
18. Uto monnmaercs noa TepMuHOM "Opranndyeckoe BEIIECTBO NPUPOAHBIX BOI'".
19. Yto nonumaercst noj TepMUHOM "OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIA MOTEHIAN", KaK OH
BBIPAXKaeTCsl KOMYECTBEHHO, KAaKOBa €r0 pa3MepHOCTh
20. Kakue OKUCIUTENN U BOCCTAHOBUTENH B IPUPOAHBIX YCIOBUAX 3eMiu Bl 3Haere.
21. KakoB auamna3oH M3MEHYMBOCTH KHUCIOTHO-OCHOBHBIX CBOMCTB NMPUPOAHBIX BOAHBIX Cpel
(TTOBEPXHOCTHBIE, MOA3EMHBIC BOBI, TTOYBBI, aTMOC(EPHBIC OCAIIKH).
22. Kakme dakTtopel ompenenstor peakimio cpenasl (pH) mpupomueix Boa. Kak MokHO
paccunTaTh BenuunHy pH uncToro moxas.
23. Yro Takoe NOYBEHHBIN MOTIONIAIOIIUN KOMILJIEKC.
24. Kakue nmpupoJHbIe MPOLECChl MPUBOJAT K 3aKHCIICHUIO MPUPOJHBIX CPell B €CTECTBEHHBIX
YCIIOBUSIX.
25. Yto Takoe "xemMocuHTE3", yCIOBUS €r0 MPOTEKaHUS.
26. Kakue coemMHEeHHS BXOIAT B COCTAaB MUHEPATBHON COCTABIISAIONICH TBEP 10K (ha3bl MOYB.
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27. OxapakTepu3yHTe JIEMEHTHBIN COCTaB IOYBEHHOI'O IIOKPOBA.

28. Kakue hopmbl MUTpaIiny BENIECTBA HA MJIAHETE PA3IMYatoT.

29. KakoBa poJib >KMBBIX OPraHU3MOB (MHKPOOPTaHU3MBbI, pACTEHUS, KUBOTHBIC) B MUTpAIUU
XUMUYECKHX JJIEMEHTOB B IPUPOJHOM CpeJie.

30. Yro Takoe reoXUMUYECKUN Oapbep U B YEM €ro JIBUXKYIIas CHIIA.

31. Kakume mapamerpsl reoxummuueckoro Oaprepa Bbl 3Haere. ([IpuBemuTe mnpumeps
TeOXMMHYECKUX 0aphepoB B IPUPOIHON cperie)

32. Kakue mapaMmeTpsl OINPEACNSIOT MPOTSHIKEHHOCTh aTMOC(EpHOro IepeHoca BeliecTBa B
IIPOCTPAHCTBE.

33. Kakue 3aKkOHOMEpPHOCTH MHUTPALIMM XMMUYECKUX 3JIEMEHTOB B 3€MHOM KOPE BbI 3HAETE.

34. Ot yero 3aBHCUT CIIOCOOHOCTH IEMEHTOB K PACCEHMBAHUIO U K MHHEPAJI000pa30BaHUIO.

35. Kakue mnpomecchl MOHUMAIOTCS IOJ, TEPMHUHOM 'TEXHOTE€HHAsT MuUrpanus" BEIIECTBA B
NpUPOAHBIX cpenax. HazoBure Hambonee ynoTrpeOMMBbIE M3 TOKa3aTeled TEXHOTCHHOM
MUTPALIH.

36. Kakue npuHIUIBI TOJI0KEHBI B OCHOBY KJIacCH(UKAIIUN TeOXMMUYECKHX OapbepoB.

37. OxapakTepu3ylWTe O30HOBBIN CIIOW TUIAHETHI, MUK OOpa30BaHHUS U Pa3pyIICHUS O30HA B
cTpatocdepe.

38. Kakue atMocdepHbie MPUMECH BKIIOYATCS B ITUKIIBI pa3pylIeHUs: 030HOBOTO cios. KakoBo
UX NIPOUCXOXKICHHE.

39. Ilouemy UKIIBI pa3pylICHUs 030HA B CTpaToc(epe OTHOCST K KaTaTMTUIECKUM.

40. Kakne MexyHapOoaHbIE COTJAMICHHS 1O MPOOJIeME COXPAaHEHUSI 030HOBOTO CIIOS MJIAHETHI
BbI 3HAETE.

41. KakoBbI HICTOYHUKH MOCTYIJICHHS MeTaHa B aTMochepy.

42. OxapakTepru3yiTe METaHOBBIN ITUKJI 3€HIEHA.

43. Kakue HCTOYHHMKH CEPOBOJOPOJA B aTMOC(HEPHOM BO3yX€e BbI 3HACTE.

7. YueOHO-MeTOANMYeCKOe U HH(POPpMAaNIHOHHOE o0ecnieyeHne
PexoMennyemas nutepatypa

OcHoBHast
I. Tonanosa O. B. Xumust okpyskaroieii cpeapl [ INeKTpoHHBIN pecypce] : yueOHoe
nocobue / O.B. Tonanosa, JI.A. ITumueBa. — Dnexrpon. gan. — CIIO. : Jlans, 2017. — 160 c.
Lononnumenvhas:

1. Boukos B. A. Teopetnueckne OCHOBBI OXpaHbl OKPYKaloIIe cpelibl [ DIEKTPOHHBII
pecypc] : yaebHoe mocodue. — DnektpoH. aan. — CII6. : Jlanbp, 2015. — 256 c.

2. Eropos B. B. Dkonorudeckas xumus [ DIeKTpOHHBIN pecypc] : yued. mocodrue —
OnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. — 184
3. Muxanuna E. C. XuMust OKpyKaroliei cpeibl : XUMHS KUBBIX OPTaHU3MOB : KypcC

nekiuii / E.C. Muxanuuna, A.JI. Ilerenun. — M. : U3a. Jlom MUCuC, 2011. — 64 c.

. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JIUCIUIIJINHbI
VYuebnas ayauropust 412A:

1. 42 mocamouHBIX MecTa JUIsl CTYJICHTOB, pabouee MeCTO IperoiaBaTessi, KOMIbIOTep +
MIPOEKTOpP, CTEH]I, CTEH/]I 3JIEKTPOHHBIH, CTeHA-Ta0JInIa AIEKTPOHHBII; CTONI
MPOEKIIMOHHBII;

[TakeT opucubx mporpamm LibreOffice. CBoGoaHO pacmpocTpaHsieMoe.

JlaGopatopusi AJst MpOBEACHHS J1a00paTOPHOTO MpakTukyMa — 413 A

Metoanueckue pa3paboTKH IS IPOBEICHUS JTA0OPaTOPHBIX padoT.

[lepuonnueckas cucremMa xumuueckux 3neMenToB .M. Menneneesa.

XUMUYECKHE PEakTUBBI U MOCYyJa, J1abopaTOpHOE O0OpYyNOBaHUE IS MPOBEACHUS
71a060paTOPHOTO MPAKTUKYMa

SNk D
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