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1. OB BEM JUCIUILINHBI
Beero: 2 3adeTHBIX €OQUHHIEI TPYIOEMKOCTH (72 axageMHYECKUX yaca)

i Ha BcIO CemecTp
Bup yuednoii padoThl

AUCITHILTHHY 9
AyIHTOpHBIE 3aHATHS (KOHTAKTHAS pabora ¢ 64 64
npenojiaBaresieM), BCero 4acos, B TOM AHCIE:
Jlexmmn 12 12
JTabopatopHbIe paboTHI 52 52
[TpaKTHYECKHE 3aHATHI = -
CamocTosiTeJbHas padoTa, BCEro 1acoB g 8
B TOM 4HCIIE:
[ToroTOBKA K 3a4€Ty 4 4
Jlpyrie BHJIbI CaMOCTOATEILHOU paboThl 4 4
Bua npoMexyTOUHO aTTeCTalnH 3aver 3auer
O6mas TPYA0eMKOCTE JHCIMIIHHDI H 7 7

TPYA0EMKOCTh o ceMecTpaM, 4acoB

('S ]



2. MECTO JJUCIHUILIVHBI
B CTPYKTVYPE OBPASOBATEJleOﬂ IPOIPAMMBI

JucrummHa «DKONOTHIECKasd XUMI KOMIIOHEHTOB IIPHPOJIHBIX CPEe» OTHOCUTCA K HaCTH,
hopMEpyeMOi yIaCTHHKAMHU o6pazoBaTesbHBIX OTHOWICHAH 1 SBISETCS JHCIMILTIHOH 110 BBIOOPY
00y4aroIEerocs.

Msyuense THCLHILIHHBL «JKONOrHUECKas XVMHsL KOMIOHOHTOB MPHPOIHEX cpeny
Gasupyercd Ha pesynbrarax oGydenust, chopMHPOBAHHEIX TIPH U3y4EeHUH CIIeAYIOmnX IMCIIMIIIMH:
«BHONOrMS C OCHOBAMH 3KOJIOTHHY, «AHanuTHUecKas xuwus», «Meronpl  pasjeeHud i
KOHI[EHTpHPOBAHHs, «OpraHuyeckas XUMID, «DyRUYECKIe METO/IBI HCCIISI0BAHMAN .

Pesynprarsl OOydeHHs TO JHMCIHIIITHE HeoGXOMAMEl /S OCBOGHHS MOCIEIYIONHX
JMCIMIUIHE: «XHMHUYecKas TEXHOTIOTHA, «AHanu3 peanbHBIX O0BEKTOBY, «X\MHUS TIPUAPOIHBIX
COSI.[HHEHI’Iﬁ)), «COBP@MSHHaﬂ XUMHUA H XAMHuYeCKad 0Oe30macHOCThLY, ((COBpeMeHHaH XHMHUA U

xpMmueckas 0e30IacHOCTEY.
3. [IJIAHUPYEMbBIE PE3VJLTATHL OBYUYEHHNSA

Ilebi0 OCBOEHMS JTHCIAILIHAHEL «IKOIOrMUecKass XHUMHSI KOMIIOHEHTOB TPHPOMHDIX cpen»
gBITSETCS TOATOTOBKA CTY/ICHTOB CO CIIeIHAIM3HPOBAHHBIMI 3HAHUAMH B 061acTH 3KONOTHUECKOH
XYMUH, BIAJIEIOMHX OOIHME BOIPOCAMH, CBA3AHHEIMH C XAMHYECKHM COCTaBOM U TIPOIIECCAMH,
MPOXOLSIIUMH B MPHPOTHBIX cpenax, 3HAHWAMH O MUTParlid, TpancdopMaliy 3arpASHAIOMIMX
BelIeCTB B 00BEKTAX OKpYKAIOUIEH Cpelpl A BO3MOYKIIOTO HAKOILTEHHS 3arpsI3HAIONINX BEIIECTE B
OTHEeNbHBIX Cpelax; CIEIManucToB il paGoTHl HA MNPENIpPUATHAX pa3MYHOrO Hpouis B
JOJDKHOCTH MEKEHEPOB-JKOIIOTOB, B yIpaBIeHIeCKUX CTPYKTYpax IpHUPOACOXPAHHOTO pOGMIIS.

3agauaMH OCBOEHHS JHUCIIUILIMHbI ABISIOTCS:

- TIOJTydeHHWe 3HAHWH O CTPOCHHH M XHMIHECKHX IIporeccax, IPOTEKalomuX B TIPHPOIHBIX
cpenax — armocdepe, rujapochepe U nuTocepe ¢ NENbIo YMEHHs OLCHHUTE BO3MOKHBIE IIYTH
IpeBpallicHI BEIEeCTB B IPHPOIHBIX cpenax;,

- pasBHTHE HABBIKOB XapakTepHCTAKH KHMHYECKOr0 COCTaBa MPAPOIHBIX CpeNl U 0OBEKTOB C
[TO3HITAY OICHKH KONOTHYECKOH CHTYallnH;

- pa3BUTHE HABBIKOB IO AHAIH3Y 3arps3HAIOMIAX BEIECTB B [IPHPO/IHBIX cpelax ¥ H3MCHeHHS
CROMCTB IIPHPOAHBIX coeIMHEeHHiT O] BO3EHCTBUEM 3arpsA3HAIONINX BEIECTB;

- pasBUTHE CII0COBGHOCTH MCIIONB30BaTh MONYUICHHBIC SHAHMA B 06macTy IpodheCCHORATBHOM
cepsl st FCCIIeOBAHMN B pAMKaX PEabHO 5KOJIOrHIEecKOl IPOOIEMBI;

- (hopMUpOBaHHE ITOHUMAHHS HEOBXOMMMOCTH H CTIOCOOHOCTH npuoOpeTaTh HOBBIC 3HAHHUA €
JHCIIONE30BAHMEM COBPEMEHHBIX HayYHBIX METO/IOB H BJIaJleHie HMH Ha YPOBHC, HeoOX0AUMOM I
peTIeHns 33124 BOSHAKAIOMUX TP BBLIIIOJHEHUH MPo(ecCcHoHaTbHbBIX dyHKLHHA.

KoMIIeTeHIuH, (OPMUPYEMBIE B PE3YJIbTATe OCBOCHIL JIACIIATLTHHEL

- CII0COOHOCTH OCYIIECTBIATE KPUTHYCCKUH aHaIn3 npo0IIeMHBIX CHTyalmil Ha OCHOBE
CHCTEMHOTO TIOZIXO/Ia, BEIpadaThIBaTh CTPATErtio neiicrerit (YK-1);

- CHOCOGHOCTE HCIIONB30BATH AHATHTHIECKHE METOE! Jcclie0BaHMA B aHAIN3E PasIMIHbIX
o6pexToB (I1K-5);

- cIocoOHOCTE OPraHH30BBEIBATE paboTy KOJUIEKTHBA IIO pelIeHH0 3a/1ad XEMHUIECKOH
HaIpaBJIEHHOCTH (TIK-6).



B pe3y/bTaTe H3y4eHHS JTUCIUIITHHEL 00 ydJaronMicsa N0 KeH:

- 3HATH TEOPETHUECKUE BONPOCHI, CBS3AHHBIE CO CTPOCHHEM BEIIECTB M OCHOBHBIMM
XHMHAYECKAMHE [POLECCAMH, MPOTEKAIOMIMMH B MPUPOHBIX Cpeiax — atmocepe, runpochepe U
nuTocepe; METOABl TEOPETUYCCKOTO H SKCIIEPAMEHTAIFHOr0 HCCIEI0BaHus TIpU OLEHKE HX
XAMHYECKOTO 3arpA3HEHNs; AHANWTHICCKHC METO/bI HCeJIeOBAHUS B aHalM3e pasjdIHBIX
obnextoB; (aas YK-1, IIK-5)

- YMeTh C HCIONb30BAHHEM COBPEMCHHBIX HAYYHBIX METONOB OCYIIECTBIATH KPUTHUECKHH
aHamM3 TpOoOJEMHBIX CHTyallldl Ha OCHOBE CHCTEMHOIO TIOJIXO0Ja, BBIpaOaThiBaTh CTPATCTHIO
neiictsuit; (ms YK-1)

- yMeThb OpraHu30BBIBATDH paboTy KOIUIEKTHBa TIO PCIICHUIO 3a7ad  XMMHYECKOH
HAIIPABJICHHOCTH; aHAM3HPOBATh XMMHIECKHH COCTAB TIPUPOHBIX CPell X 00BEKTOB H OCHOBHBIX
HCTOYHHMKOB QHTPOIIONE€HHOr0 XHMHYICCKOr0 BO3AeHCTBHIS Ha KOMITOHEHTEI oKpyxaromeil cpesibl H
OI[EHHBATH HX MOCIEACTBHS; (1N ITK-6)

- BlajeTh AHAIMTHYECKHMH METOJAMM HCCICNOBAHMA B aHa/M3e PasIM4HBIX OOBEKTOB,
OCHOBAMM COBDEMEHHEIX METOIOB AHANM33 XHMHUECKHX sarps3HEHMIl B OKpysKaroulel cpeae
M3MeHEHHMs [PUPOIHBIX COEJMHCHHH MOX BO3IEHCTBHEM 3arpsA3HSIOMEX BEMIECTB C IEJIBIO
TIpOBeICHNS OLEHKH 3arpA3HeHHA 1 XUMHYECKOTO IKOJIOTHYECKOr0 MOHUTOPHHIA. (g TIK-5)



4. COIEPKAHHE JUCHUILIAHBI

4.1. quﬁﬂo-TeMaTﬂquKuifl JIaH

KonuyecTBo 4acos
KOHTAKTHOM paboThl ¢

Homep
PyGexu |pasjena, HaumeHoBaHUE pasiena, TEMBI [peno/japare/ieM
JlaGopaTopHbie
TEMBI Tlexuwn pﬂ 1Y
a00ThI
OCHOBHBIE TIOHATHA U TEPMUHBL TToustue 00
1 |armocbepe, rumpochepe, nutocdepe U 2 -
ouochepe.
AtmocdepHast XHMES yTJIEBOJI0POTIOE,
coeIUHEHNH cephl U a30Ta.
2 |ATMocdepHbIC a9PO30IH. HopmupoBaHue 2 6
kagecTBa aTMOC(EPHOTO BO3LYXa, METOMDI
KOHTPOJIA.
PyGex 1 'unpoctepa. [IoBEpXHOCTHBIC BoIEL. JIOHHBIE
3 oToKeHrs. 1[polecchl caMOOUHIICHHS. 9 12
HopMupOBaHHe KauecTa BOIL. MeTtoabl
KOHTPOJIS Ka4ecTBa BO/BL.
JIurochepa. Murpamus 1 Tpancdopmanui
4 |sxoToxcukaHTOB B nodsax. HopMHpOBaHHE 2 6
3arpA3HEHMs 04B, METO/IbI KOHTPOJIAL.
PK1 |PyGeskHblil KOHTPOJIE 1 - 2
5 XapaKTepUCTHKA OPTaHIICCKIX 00BEKTOR 1 6
TIPUPOJIHEIX CPel| ¥ METOZBI HX OIpeIeJICHUS.
[CanoreHcoepskamie COeAuHCHUS B
Py6ei 2 6 OKpYy KaloLIen cpele. TlecTHIIM B, METOOBI 1 6
KOHTPOJIA. '
O6beKThI OHOCHEPHI: METO/IBI UCCIIEN0BAHMA
7 |BnTHSHMS SKOTOKCHKAHTOB, (pepMEHTATHBHEIC 2 12
METO bl KOHTPOIIS.
PK2 |Py6eKHBIA KOHTPOID 2 - 2
BCEI'O: 12 52




4.2. Copepixanne JeKIHOHHBIX 3aHATHH

Tema 1.

OcHOBHbIE NOHATHSI H TEPMHHDIL. IousaTue 006 aTmMochepe, rapocdepe, aurocdepe H
ounocdepe. ATMocdepa: CTPOEHHE H xuMuteckuit cocTas. Polrb XAMHH 1 XIMHYECKOH TEXHOJIOTHH
B 3amETe OKpyXKaroreil Cperbl. [Ipouecchl (hopMUpOBAHUA cocraBa aTMoc(epsL. I'mapocdepa.
Jlarochepa. OCHOBBI TEOXHMUN 1 xpmuH 1ouB. CBOOOIHO-painKalbHbIC [IPOLIECCHL B Tpomochepe

¥ TIPAPOIHBIX BOJIAX.

Tema 2.

ATMochepHas XUMH yIJ1eBOA0PO/IOB, coeqHHeHHil cepbl H a30Ta. AtmocdepHbIe
A7PO30JIH. HopmuposaHue Ka1iecTsa atMocepHOro BO3AYXa, MeToAbl KOHTPOJIS. (OCHOBHBIE
HeOpraHM4ecKHe H OpraHAyYecKre KOMIIOHEHTHl aTMoc(hepsL. KumMudeckast TpaHchOpMALIK
YIJIEBOJIOPOJIOB B armocepe. CoelMHEHUA cepsl M a3oTa B arMocdepe, MX TPHPOJHBIC n
AHTPOIOT€HHBIE MCTOTHHKH. doTOXHMHYECKHE MMPOIIECCHL

AtmocdepHBIE a3pO30JIH: MTPOIIECCHI oOpazoBaHus, 0coOeHHOCTH COCTaBa, HeopraHuyecKas
W OpraHavecKas COCTABIFIOLIHE A7pO30JIEH. TpeneIpHO-AOIYCTUMBIC KOHIIEHTpaIriy
3arpsA3HAOMMX BEMECTB B arMoc(epHOM BO3IYXE, s(dexT cymMMaIiy.

Tema 3.

T'uapocdepa. IloBepXHOCTHRIE pojblL JTOHHBIE OTJOKECHHSL. TIpoueccbl CAMOOTHIICHISL.
HopmupoBaHHe Kkagecrsa BoA. MeToabl KOHTPOJIA KadecTBa poapl. CocraB H cBOMCTBA
[IOBEPXHOCTHBIX BOZ. 3arps3HeHHe BOJOEMOB. CaMOOUMIIEHHE BOJHBIX OKOCHCTEM. OueHka
CTEIeHH 3arpsA3HEHHs BOIOCMA. JIoHHbBIE OTIOKEHUT H dhopmHpOBAHHE KauecTBa BOOHOIT Cpellbl.
Mukpo6HOTOTHIECKOE caMOOYHUIIIEHHE, JrojiorHueckoe  H CaHUTAPHO-TUTHEHUYECKOC

HOpMHApOBaHHE.

Tema 4.

Jlutocpepa. Murpamus M TpaHchopmanus JKOTOKCHKAHTOB B  IMOYUBaX.
HopMupoBaHue 3arps3HeHMs [04YB, METOAbI KOHTPOJISL. (OcHOBHI TEOXHMHH ¥ XHMHHA IOYB.
OmcnnTenbﬁo-BoCCTaHOBHTem;HBﬁf’I [OTEHIHAI W [polecchl B TOHYBAX. Hakorenue H
pacIpOCTPaHEeHHE PA3THYHBIX coelMHEHHIl B I0YBaX. [MoroTHTeNbHAs CIOCOOHOCTE  TIOYB.
Murparnus 1 TpaHcGopMartis, copBIust 3arpA3HSIONIMX BEIICCTB B mousax. CaMOOUHILEHHE II0YB.

Tema 5.

XapaKTepHCTAKAa OPTraHHYCCKUX ofbeKTOB NPHPOAHBIX Cpel H  METOXBI HX
onpeneneHns. XuMAIecKas 1 doTOXHMHIECKAs TpacopManus yIrIeBOIOPONOE B aTmocgepe.
TepneHoBbIe YIIIEeBOAOPOABL. DOTOXUMHS KAPOGOHUIBHBIX COSTHHCHAH. [IpeoGpa3oBaHie aMUHOB.
Buozerpa/iamis 3arpA3HAIONIUX BEMeCTB.

Tema 6.

Tasorencofep:Kamue CcoeJlHHEeHHs B oKpyJKalomeii cpene. IMecTHIHABI, METONBI
xonTposs. TexHOreHHas OMHCCHI raJIoreHcoiepKaIux cOoeIUHEHUI B OKpyIKaloLleh cpeie.
TlecTHIAIBI KAK 3arpS3HSIONIME BEMECTBA, METOMLDI px KoHTpOJs. OnacHOCTh U PHCK 3arps3HEHHA
0GBEKTOB OKPYKAIOMIEH cpe/bl XAMHICCKAMH BelecTBaMH. AHAJIU3 PHUCKA.



Tema 7.

HCCAeJ0BAHMH BJIHAHUA IKOTOKCHKAHTOB,

O6bexTnl  Omocdepbl:  MeTOABI
({epMeHTATHBHBIE METOIbI KOHTPOJI. PacTHTeIBHbIH 1 KUBOTHBIHA MAp Kak 00BEKTH OHOCHEpBI.
BimsHIEe 3KOTOKCHKAHTOB HA PACTCHHS M JKMBOTHBIX, OTIAICHHBIC IOCIEICTBHA. OcobeHHOCTH
hepMEHTATUBHBIX METO/OB KOHTPOI COCTOSHHA GHOJIOTHYECKHX 00BEKTOB. TOKCHKOTIOTHYCCKOE

HOPMHPOBAHHEC XUMHUYECKHUX BEIIECTB.

4.3. JlabopaTopHbI€e 3aHATHHA

udp HopmaTus
paszena, HaumeHnopanue pasjena, TeMbl HaumeHoBaHue TabopaTOpHBIX paboT | BPEMEHH,
TEMBI qac.
AtMochepHas XHMHSL YIIeBOJOPOZIOB, |KOHTpOIb KaiecTsa aTMOC(EPHOTO
COeJMHEHUH cephl i a30Ta. BO3yXa:

5 ATtMocdepHbIe a3PO30JIH. OmnpeneneHue B BO3IYXE 6
HopMupoBaHie Ka4ecTBa (opManbIeTHIA.
aTMoc(hepHOTO BO3IyXa, METOIbI
KOHTPOJIS.

3 KouTpons kauecTBa 12
T'uapocdepa. IToBepXHOCTHBIE BOJIBL. "

[IOBEPXHOCTHOH BOJIBL!
JonHble OTIOXeHHs. [Iporeccel

OnpeneneHne TeTyInx HeHonos.
camooumieHust. Hopmuposanue

OKHCIAEMOCTD BOJBL: XHMUTIECKOE
kayecTBa BOO. MeToabl KOHTPOJIS =

1 GHOXHMMYECKOe OTpediecHne
KaJecTBa BOJBL

KHCIIOPOJd.

4  |Jlutocdepa. Murparus 1 KonTtpomb 3arpA3sHeH s I04B! 6
TpaHc(opMalia 3KOTOKCHKAHTOB B Onpenenenne HedTENPOIYKTOB U
nousax. HopMupoBaHue 3arpsi3HEHMS  |IeTYHHX (heHOTIOB.

I0YB, METO/IbI KOHTPOJLA.
Py6exHbli KOHTPOTb 2 2

5  |XapaxkTepHCTHKa OPraHAYECKHX MeTo 161 KOHTPOJLA KadecTBa 6
00BEKTOB MPUPOHBEIX CPe U METOJIBI IIPUPOJHON CPEJIBI 110
HX ONpe/ICTICHHUS. [IPOJIMHOBOMY TECTY.

6 |[amorexconepiallye COSIUHEHH B MeToBI KOHTPOJIS 3aTrpA3HEHAS 6
okpykaromeit cpene. [lecTHIUIbL [IOYB [IECTULUIAMH.

METO/IBI KOHTPOJIA.

7  |O6bexTs Ouochephl: METOALI depMeHTaTHBHBIC METOBI 115 12
HcCeIOBaHUs BIHSHUSA OLIEHKH 3arpsA3HEHU U BIUAHUS
3KOTOKCHKAHTOB, (PepMEHTATHBHBIC AKTOTOKCHKAHTOB: OnpeneneHne
METOBI KOHTPOJIA. aKTHBHOCTH (DEepMEHTOB OB,

pacTeHuii H OHOIOTHICCKHX

KHUIKOCTEH.

Py6exHbIil KOHTPOJIb 2 2
Bceero: 52




5. METOJUYECKHUE YKA3AHWUA OBYYAIOIIIUMCsSI
IO OCBOEHHIO JUCIATLJIAHDI

[Ipu TIPOC/YIIMBAHMHM JICKIHH DEKOMCHIYETCS B KOHCIIEKTE OTMEe4aTb BCE BaiKHBIC
MOMEHTEI, HAa KOTOPBIX 3a0CTpAeT BHHMAHHME IPCIOJABATElb, B gacTHOCTH TE, KOTOPBIE
HATIPaBIEHBI HA KAYECTBEHHOE BRINOTHEHNE COOTBETCTBYIOIIEH Ta6opaTOpHOH padoTEL

[lpenosiaBaTesieM 3alIAHMPOBAHO HCIIONB30BAHME LIPH yTeHUH JICKIMH TEXHOIOIMH
y4eOHOM AUCKYCCHH, TIOITOMY PEKOMEHIYCTCH ¢ukcupoBath s ce0s MHTEPECHBIC MOMCHTHL C
IeBI0 MX AKTUBHOIO OOCYJX/IEHHs Ha JMCKyCCHH B KOHLE JIEKIIHU, a TaKKe IPUMEHIIOTCHA
06pazoBaTebHbIE TEXHOJIOTHH TaKHE Kak: npoGeMHast JIEKIHA; HHTePaKTHBHAS JCKIHA, CTYICHT B
POJIH MPEIIONABATEIIS, HCIIONB30BAHHE OOIIECTBEHHABIX PECYPCOB ¢ MPUIJIAINCHAEM CENHANICTA.

Il TIOHWMAHKs JIEKIMOHHOTO Marepuana M KaYeCTBEHHOTO €ro YCBOEHHS CTyICHTaM
HEOOXONMMO BECTH KOHCTEKTHI Jyekuuid. [Ipu mpocrylmBanid NMeKIuil peKoMeHIyeTcs B
KOHCIIEKTe OTMEUaTh BCE BAKHBIE MOMEHTHI, Ha KOTOPBIX 330CTPSET BHUMAHHE IperoiapaTelb, B
4ACTHOCTH Te, KOTOphle HANPABICHbl HA KAueCTBEHHOEC BHIIONHCHHE COOTBETCTBYIOLIEN
NaGopaTopHOl paboThL JIeKIyH KOHCIEKTHPYETCs KpaTko, ¢ BBIAEJEHHEM OCHOBHBIX MBICIICH.
O6s3aTeNbHO 3AMACHIBAETCS TeMa IEKIHH, OCHOBHEIE BOTIPOCEL, OMPEACIICHIA, BEIBO/IBL

3a7I0roM KauecTBEHHOTO BBHINOJIHEHHs Jab0paTOPHBIX paboT sBIAETCA CaMOCTOATEILHAS
[OArOTOBKA K HHM HAakaHyHe IIyTeM IOBTOPCHHA MATCpHalIon nexkumi. Pexomenmyercs
OJrOTOBHTH BOIPOCHI 10 HEACHBIM MOMCHTaM H 0OCYIHTh MX C MpETojaBaTejieM B Hadajle
nabopaTtopHOil pabOTEL

IIpenojiaBaTeNieM 3alaHNPOBAHO [PHMCHCHHUE Ha 1aGOPATOPHBIX 3aHATHAX TCXHOJIOTUH
pasBuBaiOIIero 00yYeHIs, KOJUIEKTHBHOTO B3AMMONCHCTBHS, Pa3bopa KOHKPETHBIX CHTYAllHH,
pemenve TpoONEeMHOM  3amadd  C nepeBeICHHEM nmaGoparopHoif pabOTBEl B paspil
HCCenoBaTeNbCKoll ¢ TBOpUecKMM oTdeToM. I[losToMy HpHBETCTBYCTCH IPYIIOBOH METOX
BBITIOIHEHHST TA00PATOPHEIX ¥ [IPAKTHYECKAX PabOT, 3alATEL OTHETOB, 4 TaKKe B3aNMOOLIEHKA U
00CyKIeHHE Pe3yIbTATOB BhIIOIHEHHS nabopaTopHBIX paboT. B Hayane paGoTHI TIPENoaaBaTeNb
3HAKOMHT CTYICHTOB C OCOOCHHOCTSMH H TexHEKOI BGe30MacHOCTH IIPELCTOSIER paboTH.
MeToquky K J1abopaTopHbIM paboTaM CTYICHTHI 6epyT MO0 M3 OPUTHHAIBHOH JIUTCPATyPEL, 6o
M3 HOPMATHBHEIX JIOKYMEHTOB, HAIPUMCP TOCTog, mib0 U3 METOIUYEK, KOTOPHIE BRIIAIOTCA, KaK
IIpaBHIIO, HAKaHYHE 3aHATHS, COIIACHO METOIMKaM odopmutsietcst oTdeT 1o padore. [IporymeHHyI0
10 yBaXWTE/BHOI IPUUIMHE JIA00PaTOPHYIO paGoTy cTyeHT oTpabaThBacT HHIAHBUIYAIILHO.

C mHenplo 3HAKOMCTBA C PabOTOM CHEIHATMCTOB BBICOKOTO npo(hecCHOHAILHOTO YPOBHS
OTJIENbHEIE 1a00paTopHble PaboTEl MOTYT GBITH IIPOBE/ICHBI B PAMKaX KCKYpPCHH B pOQUIBHYIO
1abOpaTopHI0 ¢ KOJUICKTHBHBIM OOCYIK/ICHHEM KOHKPETHOM MPaKTHYecKOH 3a/atH. YacTts
aGOpaTOPHBIX PaGoT BBIIONHACTCS C HCTONB30BAHHEM TAKHMX IIPOrpamMMHEIX MPOAYKTOB, Kak
Microsoft Office Excel, mosToMy pekoMEHIYeTCs TOBTOPHTL HaBBIKH HCIIONB30BAHMS YKa3aHHOH
IPOT PaMMBL

B xome Bcero yd4eOGHOro Iporecca depes ydacThe CTYINCHTOB B JEKIMOHHBIX H
1aGOpATOPHBIX 3AHATHAX BAXHEHIIMM SBIACTCH dopMHpoBaHHE y CTYJCHTOB criocobHOCTEH |
yMEHHS CAMOCTOATENBHO JI0OBIBATL 3HAHMA M3 pa3TMYHBLIX HMCTOYHHKOB, CHCTEMATH3HPOBATH
noNyueHHy0 HHdOpMAIumio B IPEKTHBHO e HCIIONB30BATH, IPUYEM caMOCTOATENbHas! padoTa

CTY/IEHTOB MI'PAET PELIAIOLIYIO POTIb.



Jlnst Tekymero KOHTPOJLL yCIIeBaeMOCTH 110 ouHolt (hopme 0OyUEHHA IIpeIo/1aBaTesieM
ACIIONB3yeTCsl GalIbHO-PEHTHHIOBAA cucTeMa KOHTpOJIST ¥ OLCHKH aKajeMH9IecKoi aKTHBHOCTH.
ITosTOMy HACTOATEIHHO peKoMeH TyeTCs TIATe/PHO npopabaThBaTh MaTepral JMCLHAILUTHHBL IPA
caMoCTOSTEBHON paboTe, yaacTBOBaTh BO BCex (popMax OOCYXACHHA U BauMOJeHCTBHS, KaK Ha

JIEKIHAX, TaKk " Ha IIEIﬁOpElTOpHI:IX 3aHATUAX B LEIAX JIy4LIero OCBOCHHA Marepuaia v TOIY4CHHA
BBICOKOH OIICHKH IIO0 peSyanaTaM OCBOCHHA ILI/ICHHHIIHHBI.

BrimonHeHne cAMOCTOSTEIBHOM paboTHI niofpasyMeBaeT yrnyGueHHOe H3ydeHne pazenoB
JECIUILTAHBL, ITIOATOTOBKY K nabopaTopHEIM padoTaM, pyOeKHBIM KOHTPOJIAM ¥ 3a4eTy.

CamocToaTenpHas paboTa CTYICHTA BRITIONHAETCA KaK 110 yueOHHKAM H yaeOHBIM
10COGHAM, OPHIHHATBHOMN COBpEMEHHOH JIHTEPaType 1O npoduTio, HOPMATHBHBIM JOKyMEHTaM B
06IacTH OXpaHbl OKpyKaiomeH Cpe/bl, Tak 1 & Jcrop30BanueM NHTEPHET-PECypCoB.

PexomeHnyeMblil peKAM caMOCTOSTeILHO padoThl

Bumer CaMOCTOSITENBHOI pabOTEL PexoMeHIyeMas TPYAOEMKOCTD, aKajl.1achl

[MoaroToBKa K J1a0opaTopHLIM paboram
TloaroToBKA K py0eKHBIM KOHTPOJIAM

ToaroTosKka K 3a4eTy .
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6. ®OHJI OIIEHOYHBIX CPEJCTB K ATTECTALIAH 11O JUCITUIUINHE

6.1. IlepeveHb OIIEHOTHBIX CPEICTB

1. BamEHO-pEITHHIOBAS CACTEMA KOHTPOJI 1 OLICHKH AKATEMMYECKOi axTrBHOCTH Cry/ieHToB B KLY,
2. OTuYeTHI CTYIEHTOB I10 JJabOpaTOpPHBIM paboram.

3. TlepedeHn BOMPOCOB K PyOeIKHBIM KOHTPOTAM No 1, Ne2.

4, TlepeueHs BOIIPOCOB K 3a4€TY.

6.2. Cucrema 6aIbHO-PEHTHHTOBOM OLIEHKH pafoThI CTYIEHTOB 110 THCIHIINHE

pabotel s
HeYCIEeBarOLIHX
(BOCCTAHOBUBIUMXCS HA
Kypce o0y4eHHs)
CTYIEHTOB JUIfl [IOTyIeHUA
He[0CTaIMX 0anIoB B
KOHLIE CEMecTpa

Ne | HaumeHoBaHHE CopepxaHue

1  |PacnpeneneHue Pacripenenenne 6auioB 3a 9 ceMecTp
Gammon 3 BrinosiHeHHE U Peuernne
cewectpsl 10 | Bun |Tlocemen| sammTa MPOGEMHOR. | b5yt | PyGesiirbtit
BULAM YHCOHO! | yyofmoli | me OTYETOB 110 8 CUTYAUMH TIO |\ urnom | KOHTpONB | 3aueT
PRGOTEL ok GOTHL: | JIeKuu# |1abopaTopHBIM AR Nel Ne2
clagM yueOHOM ERuEREL . PRTop nperoaasare
paGOoTEI paboTam 4
(posoparcafio | bammemax) g 40 4 10 10 30
CBEZIEHHA OLIEHKa:
f{faypiilidmyi:gnorﬂ Tlpumeua | 1 Gann3a| 5 Gasnos3a Ha 7-i Ha 15-#
3HSATIAH) HUA: nekuMio | 1aboparopHyIo Hezene Hejene

2 [Kputepuii nepecuera
6a/I0B B TpaAMLUMOHHYIO |60 1 MeHee OaIIOB — HE 3aUTeHO;
OLIEHKY 110 WToraM paboTs! (61 1 Gosee Ganos - 3aUTEHO
B CEMeCTpe M 3auera

3  |Kputepuu HoiycKa K JIna pomycka K TPOMEJKYTOYHOH aTTeCTalkH (3aueTy) CTyAEHT
MPOMEXYTOUHOH [0/KeH Habpath Mo MTOraM TEKYILEro U pyOeKHOro KOHTPOIIA He MEHES
aTTecTalyy, Bo3MokrocTy [0 GamioB K JIOMKCH BBUIONHHITL pce JaGopaTopHbie paGothl. [l
MOy HeHuUS MoJIydYeHH s 3a4ETa «aBTOMATHHECKH» CTYNCHTY Heobxoaumo Habparh B
ABTOMATHYUECKOro 3ayera  |XOAC Texylnel ¥ pyOeKHOH aTTecTalui B CEMECTPE HE MEHES 61 Gasuia.
(3K3aMEHALHOHHO [To COrNacoBaHHIO € IMperojaBaTeneM CTYACHTY MOIyT ObITH
OLICHKH) 10 JICLIAILTHHE, ,uo6a3m=:m,l JIONOJTHUTENBHEIS (6oHychl) Gamibl 3a aKTHBHOE Y4acTHC B
BO3MOYKHOCTb TIONyHEHHs HAy4UHOM M MeTOAM4ecKoi paboTe, OPHIHHANBHOCTD [IPHHATHIX pelueHui
GORYCHBIX GaToB B XOJ€ BBINOMHEHHA JaGopaTopHbix paboT, 3a ydacTue B 3HATHMBIX

yueOHBIX i BHEYUeOHBIX MEPONPUSATHAX kadeaphL
4 |Dopmsl U BB yueOHOH B ciydae, ec/d K NPOMEXYTOYHOH aTTeCTaliH (3auety) HabpaHa

cymma metHee 50 0anios, CTyAEHTY Heo0x0auMO Habparh HENOCTArOLIES
KOMMYECTBO OATOB 34 CUET BBIIOIHEHHS JOTOJHUTENbHBIX 3aflaHui, 10
KOHIIa TioceHel (3aueTHOH) Helenyu ceMecTpa. Ilpu 5TOM HEOOXOMUMO
npopa6oTarh MaTepHal BCEX  IPOIYILICHHbIX na6GopaTopHbIX M
npakTHueckux pabotr. POpMEL JOMONTHHTETBHBIX 3afaHui (Ha3HA4YaloTCsA
[pEnoaBaTeeM):

| BLIONHEHHME M 3AlMTa TPOIYIEHHBIX J1ab0paTOPHBIX pabor (rpH

HEBOBMOSKHOCTH  JIOTIOMHHTENBHOTO  MIPOBEAGHHUs  1ab0paTopHOH paboTel
nperofaBaTeNh yCTAHABMBAeT (POpMy MOTOTHHMTEIILHOTO - 3ajIafHi 1o
TeMaTHKe NPOMYILEHHON TabopaTopHOit paboThI CAMOCTOATENBHO) 3 Oanna 3a
naboparopHyio paboty.
- NPOXOIKIEHHE PYOEKHOr0 KOHTPOILI (GaUTBI B 3aBHCHMOCTH OT pybesxa).
JIMKBHOALMS aKaZeMUUYECKHX 3a[0JKEHHOCTEH, BOSHHMKIIMX H3-32
pasHOCTH B y4eOHBIX MIaHaX TMpU MEpeBoie HiH BOCCTAHOBJIEHUH,
TIPOBOTMTCA IIYTEM BHITOIHEHHS NOTOMHHTEIBLHBIX sajaHuit, Gopma H

o0beM KOTOPBIX onpenenieTci TpenoaaBaTe/ICM.
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6.3. TIpoueaypa olleHHBAHUSA PE3YJILTATOB 0CBOCHIH AHCIHIITHHBI

Py0GeskHbIe KOHTPOJIM HPOBOMATCA B (opMe YCTHOTO OIpoca B BHIC WHIHBHIyaIbHOU
Gecesl WM B BHJIE KOJUIGKTUBHOTO OOCYKICHHs BOIPOCOB, 3a4CT B BHJIE KPAaTKOT0 COOOIIEHHT
(mokmajga) ¢ mpe3eHTaluel o 3apanee BEIOpaHHOM IPOGIEMHOH TEME.

[Tepen mpOBEIEHUEM KaiJI0TO pYOEXKHOTO KOHTPOJIS TIperojiaBaTelib mpopadaTeIBaeT Co
CTy/IeHTaMH OCHOBHOH Marepuayl COOTBETCTBYIOMIMX pasie/ion JIUCUMIUTHHE B (popMe KpaTKoH
NEKIHA-TUCKYCCHH.

[IpuMepHbIH MEPEYeHb BOIPOCOB K pyOexKHOMY KOHTPOIIIO Nel u Ne2 comepskar mo 25
BOIPOCOB, CTYJEHT JIOJDKEH OTBETUTH Ha 4 Bompoca 110 BBEIOOpPY MpPeroaaBaTeLl. Ha moJroToBKY
1Ipu pyOEKHOM KOHTPOIIE CTYJACHTY OTBOTUTCA HE Menee 45 muHYT. IIpemoaBaTenb OUCHUBACT B
Gasimax pe3yIbTaThl OTBETOB Ha BOIPOCH KAJKIOTO CTY/CHTA IO KOJIHMYECTBY [PABUIILHBIX OTBETOB
(MakcuManbHO 2-3 Oamma, B 3aBHCHMOCTH OT CTOYHOCTH, 33 OJMH BOIPOC) H 3aHOCHT B
BEIOMOCTD yUueTa TeKyIleH yCleBacMOCTH. Bcero 3a pybex 10 6annos.

[lepeueHp TeM AOKIANOB (coo0mmennit) K 3a4eTy BK/IOYaeT 15 Tem Ha BBHIOOp CTY/CHTA,
KpoMe TOro, TeMa JOKIana MOXeT OBITH IpPEUIOKEHA CaMUM CTYICHTOM. Toxman (coobmenue)
SBIIAETCSA IPOTYKTOM CaMOCTOATENBHOH paboTEI CTYJICHTA, IpeIcTaBIIsIomu# codoH IyOITM4HOE
BLICTYIICHUE IO IIPENCTABICHHIO TOJYICHHBIX pE3y/IBTATOB PEIICHHUS OTIpeIeIeHHOH y4e0HO-
IPaKTHYECKOH, y4eGHO-HCCIeIOBATEIBCKOH HITH Hay4HO} Tembl. Ha IOJAroTOBKY cooOrmieHus 2-3
Hejend. Bpems, OTBOXMMOE CTYAEHTY Mni JIOKIajia (coobImenus), COCTABIAET 10 MHHYT.
MakcumanbHbIi 6amt 3a coobmenne 30 6annos. KomiiecTso faJIoB CKJIa[BIBAeTCs U3 DalioB 3a
JOKJIAJ, IIPE3SHTAIMIO, IITyOUHY PACKPEITHS TEMBI M OTBETLI Ha BOIIPOCHI 110 TeMe JIOKIa/a.

Pesy/bTaThl TEKYILIEro KOHTPOJ YCIIEBACMOCTH U 3aHCTd 3aHOCATCS TpeNojaBareyieM B
3a4eTHYIO BEIOMOCTh, KOTOpas CHacTes B OpraHuM3alHOHHBIA OT/EeN HHCTHTYTA B JICHD 3ayera, a
TaK)Ke BHICTABILIIOTCS B 3a4ETHYIO KHIKKY CTY/ICHTA.

6.4. [IpuMepbI ONEHOTHBIX CPEACTB LIS PyOeKHBIX KOHTpOIeH 1 3a1eTa

6.4.1. TIpuMepHbIil nepedeHb TeM coo0uIeHuil K 3a9eTy

Ipo6iema aTMOCEPHBIX adpo30Ieil X KUCIOTHBIX JOXKIEH B COBPEMEHHOM MHUpE.

TIpoGnema 0co60 TOKCHYHBIX BEIECTB — [OJIHAPOMATHYECKUX YTIEBOLOPOJIOB.

IIpoGnema 0c000 TOKCHIHBIX BEMIECTB - THOKCHHOB ¥ TIOJIMXJIOPUPOBAHHBIX OU(EHUIIOB.
TIpoGieMbl HOPMUPOBAHHS 3arPASHAIOMIX BELIECTB B [10YBE.

KauectBo armochepHoro Bosayxa B r. Kyprame.

[Tpobnema COCTOAHHUA TIOBEPXHOCTHO BOJBI PEKI To6on B Kyprauckoii 06acTy.

TIpo6ema COCTOSHHS TOBEPXHOCTHEIX BOJ PEK Hcets 1 Muace B Kypramckoii 00acTy.
[IpoGnema COCTOAHHSA TIOBEpPXHOCTHOH BOTIBI peKu Teda B Kypramnckoii 001acTH.

. TIpo6riema cOCTOSHHUS MOBEPXHOCTHBIX BOA pek Vit u Cunapa B Kypraackoi o0nacTy.

10. TIpoGiiema COCTOAHHA [IOBEPXHOCTHOM BOJBI 03¢pa Bomsiioit Kamaras B Kyprascko# o0macTH.
11. TIpoGnema COCTOSAHHESA [IOBEPXHOCTHOM BOJIBI 03€Pa Majoe Byteipuno B Kyprasckoi obnacTH.
12. TIpoGiema COCTOAHHA OBEPXHOCTHOM BOJBI 03¢Pa Wtkyns B Kypranckoi obJacTH.

13. IlpoGnema 3arps3HEHHS 1I04B 1 JCTIONB30BaHMS TecTHIMI0B B KypraHckoi obmnacty.

14. PammanuonHas oOCTaHOBKA 110 Kyprasckoi 00JIacTH.

15. CpaBHHUTEIbHBIA aHAIH3 npO6IeMBI YHHUTOKCHHUS, 3aXOPOHEHIA 1 peo6pa3oBaHusi OTXOIOB B
Smonnu, Kurtae, Poccuy U B Kyprauckoi 001acTH.
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6.4.2. [lpumepHbIii epeieHb BONPOCOB K py0e;KHBIM KOHTPOIAM

[Ipumepiblii nepetens 60npocos K pybescHomy KOHmpOLo Iy

1.  UYem O0OYCJIOBIEHO TMOSBICHAS sgonorHueckod xummu? B HeM OTIHMHC XUMHYECKON
KOJIOTHH OT KOJIOTHIECKOH XUMHH?
2.  CpasHuTe H3MEHCHHA OKpYyJKarollle# Cpesbl, BL3BAHHBIE JESTETBHOCTEIO HEIOBEKA it
ecTeCTBEHHBIMY ITPHIMHAMH.
3. Kakme BellecTBa  HA3BIBAIOTCA 3arpA3HUTEISMUA? Kakue  BemiecTsa  HAs3bIBAIOT
KCeHOOMOTHKAMH, sxoToKcHKanTaMu? [IpHBeATe TIPHMEPEI 1 TIyTH UX HOCTYIJICHHA B ouochepy.
4. Uro Takoe aJUIATHBHOCTb, CHHEpru3M 1 AHTATOHM3M BpEIHbIX BEIECTB?
5, Jlaiite Onpe/icIeHUE TOHATHA armochepsl. Ha kaxue clion nesnmres atmochepa?
6. IIpusenute xuMmUecKnit cocTaB atMochepsl, KOHIIGHTpALHIO OCHOBHBIX MIOCTOSIHHBIX
xomronenToB armocdepsl. [Touemy asoT JBISETCS KUIHEHHO BaKHBIM?
7. Kakuwe peaxkiu pacrana 030HA 06ycOBIeHbl AHTPOTIOrCHHBIM sosneiictBueM? OYHKINH
030HOBOTO €057
8.  JlaiiTe MOACHEHHE TIOHATHIO «TIAPHUKOBLIH sddexy. [10BHIIICHHO cojlepiKaHue KaKoro rasa
oOycnaBIHBacT TapHAKOBBIN 3hdext?
9.  QcHOBHBIE HMCTOIHHKH 3arps3HCHHS armocQepsi? Tlouemy 3arps3HeHHE arMoctepbl
3aHEMACT 0c000E MECTO B mpodeMe AHTPOIIOrEHHOTO H3MCHCHAA OKpYyKaromieh cpenpl?
10. Ha3osHTe OCHOBHBIE IPUPOHBIC AHTPOTIOreHHbIC HCTOHUKH OKCHIOB CEpBI ¥ a30Ta?
11. Kakue coemuHEHH OTHOCAT K [TAH? Kak obpa3syercs HGpOKCHaueTI/IHHI/ITpaT?
12.  Uro Takoe a3po30Jib? UTO ABIACTCH HCTOYHHKOM CTpaTochepHOro asposzona? Kakue peakiiy
XapaKTepHbI UL cTparocdepHoro aspo3zos?
13. B deMm 3aKirodaeTcs IKCIPECC-METOL ompe/eseHns YITICKACIIOro rasa B Bo3ayxe? Kaxum
METOIOM MOJKHO OIPEIENHTh JMOKCHIL CEPEL B maboparopuu?
14. B uem 0cOOEHHOCTB IIOYBBL KaK YHHKAIbHOH IPUPOIHOH CHUCTEMBI?
15. HeopraHu4ecKue 1 OpraHmIecKue BeIllecTBa B MOYBE: COCTAB, 0CcOOEHHOCTH.
16. BuoreoxummgecKas TpaHcOpMalisl BEIlIeCTB B IIOYBE.
17. HazopuTe M TIOSCHUTE OCHOBHBIC TIHKIIBI XUMHUECKHAX JJIEMEHTOB B Guochepe. I1puBeaure
pUMepBI HHOT€OXMMAIECKUX aHOMAJTHH TAKEIBIX METAILIOB.
18.  BospeiicTBre OCHOBHBIX sarpasHATesel BO3LyXa Ha KHBBIC OpraHu3MbI? OxapakTepu3yiTe
BO3/IECTBHE HA XUBBIE OPraHU3MBI OKCHIOB yrIepoa.
19. Oxapakrepu3syiite HH3HONOTHIECKOC JefcTBHE JMOKCHA CEphl Ha He/oBeka 1 JKHBOTHBIX.
O6nscHATE CUHEpreTHIecKuit 3QQeKT BO3JIGHCTRHS [BUTH U THOKCHIA CEPBL.

17. B ueM 3awiodarorcs (QyHKIMOHAIBHBIE 1 maronornueckue dQPEKTH OT BO3/IEHCTBHSL

IUOKCHIA a30Ta Ha yenopeka? KakoBo BIHSHHE 030HA Ha qeoBeKa?

18. Kakue GOTOXMMHIECKHE IPOLECCH XapaKTepHSI I KOMIIOHEHTOB PUPOIHEIX cpel’?
19. Uro Takoe TsKENbIe METAIUIEI? Moubl KaKux METamioB 0co00 omacHsl IULL yeJloBeKa M
nouemy? @opMBI CyILICCTBOBAHMS TAKEIIBIX METUIOB B [IOYBAX M IIOBEPXHOCTHBIX Bojax’
70. 3a cueT KaKux IIPOIIECCOB MPOHCXOMAT 3aKHMCIIEHHE BOOEMA?
71. B ueM cyTh OKHCIHTEIbHO-BOCCTAHOBUTC/IBHEIX IIPOIIECCOB B IPHPOTHEIX BOZax?
72. B uem 3aK/JIIOYAIOTCH dKOXHMHUCCKUC npoGieMbl TPHMEHCHHA nectuiunor? B gem ocobast
OIIACHOCTH HCIIONB30BAHHS TECTHIIAIOB s 310pOBLA yeTOBEKA M KUBOTHBIX?
73 CoequHeHus — nHoKcHHbL. HackonbKko peajlbha yrpo3a IMOKUCHHOBOTO 3arpsa3HEHHA?
94. DKONOrHYecKue MpodIeMbl 3aKPRITOTO IPOCTPAHCTBA, aTTECTAIHA paboumrx MECT.
25. epMeHTATHBHbBIE METOMIbL KOHTPOILH 3arpA3HeHHs TIOYB? OcobeHHOCTh (hepMEHTaTHBHBIX
GHOXUMMIECKHX METOJIOB B OLIEHKE BIHAHHA 3KOTOKCHKAHTOB Ha OGHOOOBEKTHL.
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IMpumepHviii nepeyens 60npocos K pybBedcHomy Kompoo 2:

1. Xumusi OKpy)Karolled Cpezbl, 3KOJIOTMYECKas XHMHS, XHMHHUCCKAd sxonorusi. TloHATHA
«IIPUPOJIHAS CPENIar, «OKpy’Karommas Cpenar. Buocdepa, ee CIPYKTypa. [loHATHE SKOCHCTEMBL
EcrecTBeHHbIE GHOTEOXMMUMECKUE IIKIIBI i HX QHTPOTIOTCHHBIC H3MCHCHHA.

XUMUYECKHE DIEMEHTEI B 6uocdepe. KpyroBopoT yriepoaa, azoTa, pochopa.

ATmocdepa, ee coCTaB, CTPOCHHE H dynxis. FcTOTHIKH 3arps3HeHHs aTMoc(epbl.
XuMudecKue Iponecchl B atMocgepe: B tponocdepe, B crparochepe U nonocdepe.
AtmochepHast XuMHsi yTJIeBOAOPOAOB. TToTMIMKIAYECKHAE apOMATHHCCKIC yTIeBOJIOPOJIBL.
ATMochepHas XMMHS a30Ta i CEpbl.

[aoreHcoaepikaiue — OpraHugecKHe coenuHeHHs. VICTOYHHKH  JHOKCHHOB u ux

=i & P o B

9KOJIOTHYECKas ONacHOCTE.

8.  ArmoctepHBIi a3p0o30Jib: COCTAB, CBOWCTBA, XUMITIECKHE MPOLECCHL.

9.  KucioTHBIE BELIECTBA B aTMoc(epe H KACIOTHBIS OCAKHU. BumsiHue KUCIOTHEIX OCAIKOB HA
puocthepy. CrocoOBI 3aUTEL OT KMCIIOTHBIX TOMKIEH.

10. Tumpocdepa. [loBepXHOCTHBIE H mogsemupie  BOIbL OCHOBHBIC HEeopraHM4JeCcKHe Hu
OpraHHYecKHe BEIeCTBa, BXOJIALIHE B COCTAB MPUPOIHEIX BOJL.

11. CocraB NpHPOAHOH BOBL PacTBOpEMEBIE COCJMHCHHA B pEUHOM CTOKE. OcobeHHOCTH
FHIPOXHMHH pa3IMIHbIX THIIOB [OBEPXHOCTHBIX BOT CYIIH.

12. 3arpasHeHHE NPHPOIHBIX poj. CocTaB, KOTHYECTBO U OMACHOCTH IHIPOMOUIIOTAHTORB.

13. Jlmrocdepa. [Ipomeccel BBIBETpHUBAHUA H rour000pa3oBaHHA.

14. Tlouma: CTPOCHHE, COCTAB. [louBeHHBIE KOJIIOMABI A [IOTJIOTUTENEHASL CII0COOHOCTE IOYB.

15. Tlectuumabl Kak ocoBble  3arpA3HSIONHE BEIICCTBA. OcHOBHBIC KJIacChl MECTALMIOB.
XpMHgecKHe OCHOBBI 00€3BPEKIBAHI TIPUPOJIHEIX 0OBEKTOB OT TIECTHLIHIOB.

16. Buocepa. Bmsanue SKOTOKCHKAHTOB Ha OOBEKTEL 6uocdeppl. COBPEMCHHBIC ocobo
TOKCHYHBIE OPTaHAYeCKHC BeIeCTRa (ITAY, TMOKCHHBI X IPYTHE KAHIIEPOTCHBI).

17. XumuuecKue BeIIECTBA U AHTPOTIOrCHHBIC TOKCHKAHTBL B OKpyJKarollel cpese.

18. TOKCHKOJOTHYEeCKUe HCCIe/I0BAHMNS B OIICHKE @HTPOIOIeHHOTO 3arpa3HeHAL.

19. Merompl aHATMTHYECKOH XHMHH H GHOXEMUUECKHE METO[Bl B KOHTPOIC 3arps3HeHAA
oKpy Karoreil Cpeasl.

20. CTaHgapThl KadecTBa KOMIIOHCHTOB TIPUPORHON CPE/IBL. JKOIOTAYECKOe M CaHWTapHO-
rATAEHAYEeCK0e HOPMUPOBAHHUE. Kitaccsl 0nacHOCTH BEIIECTB.

21. HopmupoBaHHE 3arpsA3HEHIA arMoc(epHOro BO3IyXa.

22. HopMupOBaHHE 3ar ASHIONIAX BEITeCTB B BOIHBIX O0BEKTaX.

73.  OcoGeHHOCTH HOPMHPOBAHHS 3arpA3HSIONINX BEIIECTB B MOIBE.

24, CTpyKTypa CHCTEMBI MOHHTOPHHTE. HopmaruBHas 0asa B 3KOTIOTHYECKOM MOHUTOPHHIE.

25. IIpoGneMsl yHHITOXCHHUL, 3aXOPOHEHHS H NPeoOpasoBaHus OTXOJIOB.

6.5. MoHJ OLEHOYHLIX CPEACTE
Tonubii GaHK 3amaHuii I TEKYHIETro, pPyOeKHBIX KOHTpONeH H IPOMEIKYTOIHOH
ATTeCTAllMM 10 JWCIHMILIMHE, [0Ka3aTe, KpUTEpUH, IIKaibl ONCHHMBAMIA KOMIIETEHIHH,

METOJUYUECKHC MaTepHallbl, OHPCJIGJIHIOH.II/IG HpOHG,ELprI OlICHMBaHHA 06p830BaT6IIBHLIX
pC3YJIBTaTOB, HpI/IBeHEHBI B y‘-I66H0-M6T0)IH‘ieCKOM KOMILJIEKCE JHACHUILIMHBIL.
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7. OCHOBHAS 1 JNIONMOJIHUTEJIbHAS YYEBHAS JIUTEPATYPA

7.1. OcHoBHAfA JUTEpATYpa
1. HUcumopos B.A. Dxonorndaeckas XuMud. = Cankr-IlerepOypr : XUMH3/1aT, 2001. - 304 c.
2. Hcuzopos B.A. Beeerie B XMMITIECKYIO 5KOTOKCHUKOIIOTHIO. - Cankt-TleTepOypr : XuMH3/aT,

1999. - 144 c.
3. TIycaxosa H.B. Xumus OKpYKaOIIEH CPebl. — PocTos-Ha-Jlony: PEHUKC, 2004. — 185.

7.2. NonoaHATEIbHAN JUTEPATYPa

1. MeToIBI XMMAYECKOTO aHallh3a 06BEKTOB TIPAPOIHOM CPEMIBL [DneKTpOHHBIH pecype] /AL A.
®enopos, I'. 3. Kasues, I. J. Kasakopa. — Mocksa : KomnocC, 2013. -
http://www.studentlibrarv.ru/book/ISBN9785953202886.htm1

7. DKONOr0-aHAJIMTHYCCKIH MOHHUTOPHHL CTOMKHUX OpraHHYeCKuX 3arpﬂ3HﬁTenei’i [DneKTPOHHBLH
pecype] / B.H. MalCTpeHKO, H.A. Kimoe. — Mocksa : BUHOM, 2015.-
http://www.studentlibrarv.ru/book/ISBN9785996326082.html

3. Apanu3 3arpA3HEHHOH MOYBBI U OTIACHBIX OTXO/10B [2nexTpOHHBIA pecype] /Apyros 1. L=
Mocksa : JlaGoparopus 3HaHHH, 2015. - htl:p://www.suldentlibrarv.ru/book/ISBN97859963293 11.html
4. AHaiu3 3arpA3HEHHOM BOTIBI [D1eKTPOHHBIA pecype] / Apyros 0. C. — Mocksa : JlabopaTopus
3Hanmit, 20135. - http://www.studentlibrary.ru/bo0k/ISBN97 85996326532.html

5 Pemernsk O. C. TmapoxuMus 1 OXpata BOIHBIX PECYpCOB : yuedHoe nocobue / Pemetssk O.
C. — PocToB-Ha-Jlomy : 131-B0 O®Y, 2018.- 134 c. - 3BC "KoHCyIbTaHT cTyzenra" : [cafit]. -
URL: https://www.studentlibrary.ru/bookJISBN9785927524280.html.

6. Xummueckas SKOTOKCHKOJIOTHA [DIeKTPOHHBI pecypel: yueb.mocobue Ans JEKIHOHHOTO
kypca "Xumusd B sxonorun” / H.A. YaxoBud, M.IL. Kyteipesa, O.I1. Mensmuesa - Kazansb :
Kazanckuii TMY, 2016. - httv://www.studentlibrarv.ru/book/ISBN9785000196991 html

8. VYEBHO-METOJANYECKOE OBECIEYEHHUE
CAMOCTOHTEJILHOPI PABOTHI OBYUAIOIINXCSI

1. Kourpons KadecTBa TI0BEPXHOCTHO! BOABI W 3aTPASHEHHA mous: MeroaudecKne yKasaHusi K
BRITOIHEHHIO 1a60opaTOpHEIX padoT 1o Kypey «JKOJOrHIecKasd XUMUSA KOMIIOHCHTOR [IPAPOIHBIX
cpemy» i CTYIEHTOB crenuansHOCTH «@yHIaMeHTalIbHAA H TpUKITAJHAsT XAMUAL) 04.05.01 (na
npasax pyKonuc).

7. @epMeHTaTHBHBIE METOZBL UL OLEHKH 3arpssHeHdst ¥ BIHAAHAA HKOTOKCHUKAHTOB!
OmpejielieHHe  aKTHBHOCTH depMeHTOB  TI0YB, pacTeHmil H OHONOrHICCKEX YHIKOCTEH:
MeTouecKre yKa3aHus K BEIIOTHCHHIO nabopaTopHbIX PaboT MO KYpCy «DKoyoruyuecKas XuMHUs
KOMIIOHGHTOB IPHPONHBIX Cpei» UL  CTYJICHIOB crerpanpHOCTH  «@yHIAMeHTanbHas 1
TIpUKTaIHas XUMHUD 04.05.01 (na npasax PYKORUCH).

3. KoMuecTBEHHBIH XEMHAYECKHAH aHAIM3 BOX. MeronuKa BBHIIOTHEHHA p3MepeHuil MacCOoBOM
KOHICHTpaLK (cyMMapHOM) NeTy4Hx (eHONIOB B MpOOax TPHPOHBIX H OUHUIIEHHBIX CTOYHBIX
BOJI YCKOPEHHBIM SKCTPAKIHOHHO-(POTOMETPHICCKAM meTomom 6es orrorku. [TH/ d 14.1:2.104-
97. [DneKTpOHHBIA pecype]: https:/ standartgost.ru/g/HH,IL_KD_le4.1:2.104-97

4. KoNMUYECTBEHHBIH XMMHYECKHH aHauH3 MOHEB. MeTtonuKa BBIIOIHEHHA F3MepeHnil MacCoBOH
KOHIIEHTpAllMi HEPTEIPOTYKTOB B npoGax MOYB IPaBAMETPHHCECKAM METOJIOM. [DIeKTPOHHBIH
pecypc]: https:// standartgost.ru/g/ITHI_@_16.1 41-04
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9. PECYPCBHI CETH <AHTEPHET»,
HEOBXOIVMBIE JIJIs1 OCBOEHHMSI U CLIATLIHBI

1. www.chemnet.ru [TopTan (yHIaMEHTAIILHOrO XHMHIIECKOTO o6pasoBanus B PoccHu.

2. hitp://window.edu.ru. denepanbHbId IOPTAL «Poceuiickoe 0Gpasopanuey. EIHHOS OKHO
JocTyIa K 00pa3soBaTeIbHbIM PeCypeant.

http:// xumuk.ru/ Ca#T 0 XHMHH.

http://www.msu.ru/ CaiT MOCKOBCKOTO TOC. YHABEPCATETA M. M.B. JlomoHOCOBA.
http://www.alleng.ru/d/ecol/ecoll2.htm KHHUTH 110 9KOJIOTHUH.
http://revolution.allbest.ru/ecologyﬂ00993 83 0.html Cait poccHHCKHX 3KOIOTOB.
http:/elibrary.ru/ Hay4unas oubnIroTEKA.

http://e.lanbook.com/ Jlagb. DNeKTPOHHO-OHOMMOTEUHAs CHCTEMA.
ht;p://booksonchemistry.com/ KHUr# no XuMHH.

0. http://ru.wikipedia.org/ JHIUKIOTE/s] BUKATIC .

11. www.standartgost.ru becnaTHbIC I'OCTwr

12. www.opengost.ru. ITopTail HOPMATHBHBIX IOKYMEHTOB.

13. http://gostrf.com. BecruaTHas HHqupMauHOHHO-cnpaBquaﬂ cHCTEMA OHIAMH J0CTya K
[IOTHOMY COOPaHHIO TEXHUHCCKHUX HOPMATHBHO-TIPABOBBIX AKTOB PO.

- R B - ol

10. ”THO®OPMAIIMOHHBIE THXHOJIOT'HH,
IPOI'PAMMHOE OBHCIEYEHUE
1 HTH®OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMbI

Tlpy UTeHHH NeKIuH HCIIONB3YIOTCS CIIAfI0BEIC MPE3CHTAIMH.
MunuMaipabie  TpeGoBaHUA K OIepaIOHHON ~ cHCTeME  H IpOrpaMMHOMY obecmedeHHIo

KOMIIBEOTEpA, MCIOJIB3YEMOTo IIPH ToKase ClamJIoBBIX npe3eHTaIH’: Windows XP, Foxit Reader
Pro sepcust 1.3. Jl1d caMocCTOATENbHOM PaboTBl CTYACHTOB HeoOxoouM J0CTyIl B KOMITBEOTEPHBIN

KJ1acC, HMEIOIIHi BBIXO/ B HuTepHeT.
11. MATEPI/IAJIBHO-TEXHH‘IECKOE OBECIHEYEHHUE I{HCHI/IIIJII/IHLI

Habops! HE0GXOAMMBIX PEaKTHBOB TS BEIIOJHEHUA 1ab0opaTOPHBIX paboT ¥ CHHTE30B.
Xymuyeckas ITOCyfa B JIOCTATOUHOM KONIMuecTBe, B TOM 4HCIC: xo6p1  Biopra, KoyObl
KpYTJOJAOHHEIE H KarieBHIHBIE; KONObI ABYX- H TpexTopibe, XONOMUIBHHKH JIubnxa u
obparHble, HACAIKH Bropia, [duna-Crapka, KsiizeHa; QUIOHXKH, XJIOPKATBIACBHIC TpyOKH,
nequerMaTopeL, TEPMOMETPBL. [Ipubopbl: ~ HOHOMED, (pOTOKOIOPUMETPEI K®K-2,
crieKTpohoTOMETPEL C®d-46, pedpakToMeTp, BECHI AHQIATHYECKHE ¥ TEXHOXHMHHYCCKHS,
nenTpudyra, MEMATKd MarHATHEIC, TepeMeIHBAIOIIHe yCTpoHCTBa, KonboHarpeBaTeny, IIHTKHY,
BOOCTpYiiHbIE HACOCHI, pOTOpHBIH  HCHAPHTEIIE, CYIIHMIIBHBIA mkad, MyoenpHas b
KOMITBIOTEpHBIH KIace, IEpPeHOCHON epcOHaBHBIA KOMIIBIOTEP, MyJTETHMETAAHEIH TIPOCKTOP,
Mynbmmeﬂﬂi«‘mmﬁ 3KpaH.
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[MTPUJIOXEHHUE 1

AnnHoTanus K paboded nporpaMMe JHCIHINTHHEL
«IKoJorHuecKasi XuMHs KOMIIOHEHTOB IIPHPOIHBIX Cpel»

0Gpa30oBaTebHO IPOrpaMMbl BBICIIET0 00pa3oBaHUs —
IPOTrpaMMBbl CIIEITHATHTETA
«DyHIaMeHTATbHASA H NPHKIAIHAST XHMHSD) 04.05.01
HarnpaBneHHOCTE
«AHAIUTHYECKAs] XUMHUD)

Tpynoemxocts gucnummies: 2 3E (72 akajeMAIeCKUX 9acoB)
Cemectp: 9 (ounast popma oOyueHHs)
dopMa TIPOMEKYTOUHON aTTecTaluu: 3a4eT

Cozneprxanue THCIUIITAHBI
OcHOBHBIE NoHsTHs B TepMmuHbl. [lomsitwe o6 armocdepe, rugpochepe, THTOCHEPE H

Guocepe. ArmochepHas XUMHSA YTIEBOIOPOMOB, coeluHeHHH cephl H asora. ATMOC(EepHbIC
asposonu. HopmupoBaHHe KadecTsBa arMoc(epHOro BO3MyXd, METOJbI KOHTPOJIA. Cunpocdepa.
TloBepxHOCTHBIE BOABL JJOHHEIE 0T/IOKeHHS. ITpoTiecchl CaMOOTHINCHH. HopMupoBaHye Ka4ecTsa
BOJ, MeTOAB! KoHTpons. Jlutocdepa. Murpanus u TpaHcdopMaIus IKOTOKCHKAHTOB B IOYBAX.
HopMupoBaHie 3arpsA3HEHHs II04YB, METONBI KOHTPOIL. TajoreHcoiepixalie COeJIUHEHHA B
okpykaromedl cpeze. IlecTAIMABI, METOIBI KOHTPOIIA. XapaKTepyucTHKa OPraHHYecKHX 00BEKTOB
IPUPONHBIX CPEJ M METOABI HMX OIPENCICHHUA. O0BexTEl OHOchephl: METO/Abl HCCJIEN0BAHHA
BIASHUS 3KOTOKCHKAHTOB, OMOXMMHYECKHE METOIBI KOHTPOJIA.
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