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1. O0BeM THCHHMIIITHHEL:

Bcero: 5 3aueTHBIX equHAIE TpynoeMkocTH (180 akaneMHuveckux Jaca)

N Ha Bcro Cemectp
Buj yuebnoii pabors!
AUCHHIIIHHY 9
AyIMTOpHBIE 3aHATHSA (BCEro 4acoB), 64 64
B TOM 4HCJIe:
Jlexin 12 12
JlabopaTopHsie paCoThl 52 52

IlpaxTHdeckre 3aHATHA - -

CamocrosTe/1bHas padoTa (Bcero 4acos), 116 116
B TOM YHCJIE:

Kypcosas pabota - 2

Kypcosoii mpoekt « -

PacuerHo-rpadudeckue paboTsl - -

HayuHo-uccneoBaTensekas pabota = -

TloaroToBka K 3K3aMeHy 27 27
JlpyTrHe BHIEI CAaMOCTOATENLHOH paboThl 89 89
Buj npoMe:xyTOUHO aTTecTalluH (3a4eT, T e —_—
3K3aMeH):

Obwas TpyA0eMKOCTb THCUHIIHHBI H 180 180

TPYAOEMKOCTH 110 CeMeCTpaM B Yacax:




2. MecTo AHCHMIIHHBI B CTPYKTYpe 00pa3oBaTe/bHOH MporpaMMal

1 Hucnunnmaa «MeTompl H CpeicTBa aHAIMTHYECKOTO KOHTPOJIA» OTHOCHTCA K 4YacTH,
(hopMEpyeMOii yuacTHEKaMu 00pa3oBaTelIbHBIX OTHOIMEHHH J{ucuumuH no Beibopy — biok 1.

2 Kparkoe comepanue IACIMIUTMHEL Bompockl opranu3anuy, (QyHKIHOHHPOBaHHS H
pe3yJIBTATHBHOCTH CHCTEM 3KOJOTHYecKoro MoHuTopuHra. CocraB arMmocdepHoro Bo3jyxa,
THAPOCPEPHBIX  OOBEKTOB, IMOUBBL, KiIacCHM(HMKaUWsd  3arpsa3HUTENCH; HOPMHPOBaHHE
3arpsA3HHUTENEH M OIEHKA 3KOJOTHYECKOro coCTosHus 3KocucreM. OpraHu3amus HaOJOJEHHH,
mpoBeneHue mpoboorbopa M mpoOOONOATrOTOBKH, METOABI M CPEJICTBA MOHHTOPHHTA
OKpyxatomeif cpelbl. XHMHKO-2aHAJHTHYSCKHMH KOHTpONb KadecTBa M 0e30MacHOCTH
okpyxaromieii cpenpl. ONTHYECKHE, 3IEKTPOXUMHYECKHE M XpoMaTorpaduiecKue MeTO[IbL
MeTo/1bl KOHTPOJIS MHAWBHYaIBHBIX BEIIECTB I MHOTOKOMIIOHEHTHEIX CHCTEM.

3 OcBoeHue 00y4HarOIUMHCS TUCIUIIIHNHBL «MeToAbl M CpeicTBa aHATHTUYECKOrO
KOHTPOJISI» ONHMpPAETCs Ha 3HAHHSA, YMEHHs, HABBIKH M KOMIETEHLHH, NPHOOPETCHHBIC B
pe3yJIbTare OCBOEHUS IIPEINIECTBYIOMINX ANCIMILIKH:

- MaTteMartuka;

- Ou3nka;

- Heopranmnueckas xumus;

- Opranuyeckas XUMH,

- @u3nyecKas XUMHUS,

- AHaIMTHYeCKas XUMUS;

- CrIeKTpOCKONHYECKHe METO/IbI aHaIH3a;

- DIIEKTPOXUMHYECKHE METOIBI aHAIH3A;

- KoMInekcHble coeTMHEHNs ¥ OPTaHHIECKUE PEareHThl B aHATUTHYECKOH XUMHUH.

4 3HaHUA, YMEHHSA M HABBLIKH, IOJyYeHHBIC IPH OCBOSHHH IMCIMIUTMHEI «MeTomsl U
CpeJICTBa AHATMTHYECKOT0 KOHTPOJISY, SBILIFOTCA HEOOXOJMMBIMH [l OCBOCHHUS JUCIMIUINH:

- AHanu3 pealibHBIX 0OBEKTOB;
- XUMHUS IPHPOIHBIX COETUHEHHH.

3. [InanupyemMbie pe3y/IbTATEI 00y4eHHS

Lens mucnUmIHHE «MeTOIBI M CPe/ICTBA aHATMTHYECKOr0 KOHTPOJIA» - H3ydeHHe obecrneyeHus
XAMHKO-aHATHTAYECKOT0 KOHTPOJIA 9SKOJIOTMYECKOr0 COCTOSHHS aTMoc(epHOro BO3IyXa,
ragpocdepHbIX 00BEKTOB, IOYB U 3€MEITb.

3ajayl  OCBOEHHS IMCIHUIUIMHBI «MeTompl H  CpeAcTBa aHATHTHYECKOTO0  KOHTPOJLAM:
PaccMOTPEeTh HOPMATHBEI Ka4eCTBa OKpYXKaomleld mpupoaHoii cpexst. M3yuuts ocobGeHHOCTH
XUMHYECKOTO 3arpA3HeH st aTMOc(epHOro Bo3yxa, THIpochEpPHBIX 00BEKTOB, MOYB, IPOLECCE,
[IPOTEKAaIOMKe B MPHPOAHBIX CHCTEMax IMPH IMOCTYIUIEHHH Da3JMYHBIX BHUIIOB 3arpA3HAIOMIMX
Beniects. OLEHHUTH SKOJOTHYECKHE PUCKH TIPH Pa3IHYHBIX BHAAX AHTPONOT€HHOTO BO3AECACTBHUSL.
M3yunTh COBPEMEHHBIE METO/IBI KOHTPOJIS KOTIOTHUECKOTO COCTOSIHUSA O0BEKTOB OKpPYIKarowleH
Cpelbl, METpOJIOTHHeCKHe acmekThl IpobooTOopa, IPOOONOArOTOBKM W aHATHTHYECKOro
KOHTposs. Pa3BuTHE CHOCOGHOCTM WCIONB30BAaTh MONy4YCHHbIE 3HAaHHA B  00NacTH
MO3HABATEIBbHOR M IPO(ecCHOHAIBHON cephbl; MOHUMAaHHe HeOOXOIMMOCTH H CIOCOOHOCTH
npuobpeTaTs HOBBIC 3HAHHS C MCIOJIb30BAHMEM COBPEMEHHEBIX HAYYHBIX METO/OB M BIIAZIEHHE
UMH Ha YpOBHE, HeoOXOIMMOM [UId PpEIIEHHA 3a7da4 HMEIOIHX eCTECTBEHHOHAYYHOE
COJIEpKAaHME H BO3HHKAIOUIMX [PH BBINOIHEHAH IPOodecCHOHANBHBIX (yHKINH

Kommereniun, GopMupyemMble B pe3yIbTaTe OCBOCHHUS TUCIMILIMHEIL:

YK-2: Ctoco6HOCT YIpaBysATh IPOSKTOM Ha BCEX DTallax €ro MH3HEHHOTO IHKIA;

VK-6: CriocobeH OmpeAeNnaTsh U pPeald30BbIBATH [PHOPHUTETHI COOCTBEHHOH NEATETBHOCTH H
CIocoGEl €0 COBEPIICHCTBOBAHHA Ha OCHOBE CaMOOLICHKM H 00pa3oBaHMs B TeYCHHH BCEH
KHU3HH;

ITK-3: CriocoGeH ompeaeaTh Cloco0bl, METOBI H CPEICTBA PEIIEHUS TEXHOJOIHYECKUX 3a1ad;



[IK-4: CmoocoGeH ocCyIIecTBIATh JOKYMEHTAILHOE COINPOBOXKACHHE M aHAJIM3HPOBATH
UMEIOIHeCS HOPMATHUBHBIE JOKYMEHTHI II0 CHCTEMaM CTaHAapTH3allHH, pa3paboTku H
IIPOM3BOJICTBY XUMHYECKOH IIPOILYKIIHH,
[TK-5: CriocobeH HCIoap30BaTh AaHATHTHYECKHE METOJbI HCCIEN0BAHMUS B aHAIN3¢e pasId4HbIX

00BEKTOB;

[IK-6: CrocoGeH OpraHM30BBIBaTH paf0oTy KOJUIEKTHBA IO DEIIEHHIO 3a71ad XHMHYECKOH
HallpaBJICHHOCTH.

4. ConepxaHue JUCHHIIHHBI
4.1, Yueono-memamuueckuii nian:

PyGex
JTHCLIHILITH
HEI

Hlugp
pasznena,
TEMBI
JHCTHTLTH
HEI

HaumenoBanue pasnena, TeMbl JHCLHIITTHHBI

KonnuecTBO 4acoB 1o BHAaM
yueOHBIX 3aHATHH

Jlexum
H

[IpaxTn
YecKHe
3aHATHS

Jlabopar
OpHBbIE
paboTsl

PyGex

P1

Ompenenenue HSKOJIOTHYECKOTO COCTOSHHA
OKpyKaromei NpHpoHOH Cpe/bl.

2

P2

Buger #  0cOOEHHOCTH ~ XHMHYECKOTO
3arps3HEHHs  aTMOC(epHOrOo  BO3IyXa,
ruapochepHbIX OOBEKTOB, MOYB M 3€MEIb
TPH Pa3IHYHBIX BUIaX JIEATEIbHOCTH.

24

P3

Mertogel W CcpeAcTBA  MOHHTOpPHHIA
OKpYXKalomei cpesbl.

PyGex
2

XHUMHKO-aHATHTHYECKIAE METOAbI KOHTPOJIA

P4

34 COCTOAHHEM Opr)I{ﬂIOH.ICﬁ CpEabl

28

4.2. Coo

epacanue JeKyuii:

ludp
paszena,
TEMBI
AWUCLIHAILI
HHEI

HaunmeHnosanue
paznerna, TeMEI
JAUCLIHMILTHHBI

HammeHoBaHHe K coIepKaHue JEKIHH

Tpynoe
MKOCTB,
Hachl

P1

Ompenenenue
9KOJIOTHYECKOTO
COCTOSIHHSA

OKpY XKaroLleH
MIPUPOTHOM Cpesl.

Onpenenenue 9KOJIOTUHECKOr0 COCTOSIHHSA
OKpY)Xalole  npupoiHoH  cpeapl.  HopMaTHBEI
KauecTBa OKPY)KaoIleH MPUPOIHOH cpebl (IIOHATHS,
obmme TpeboBanus, BuAbD). Obmue TpeOoBaHHA K
HOPMaM.,
Bonpocsl
pe3yNbTaTUBHOCTH
MOHHTOPHHTIA.

OpraHu3alim,
CHCTEM

(GYHKIMOHHPOBaHHUS  H
9KOJIOTHUECKOTO

2

P2

Bumsr H
0CODEHHOCTH
XHMHYECKOTO
3arpsA3HEeHUs
aTMoc(epHOro
BO3]yXa,
THAPOC(EPHBIX
00LEeKTOB, II0YB H
3eMellb pu
pazIHYHBIX  BHJAAX
IEeATeTbHOCTH.

CocraB arMochepHOro BO3Iyxa, BOALI K IOYBkL. Buibl
i 0COOEHHOCTH  XHMHYECKOr0  3arpsA3HeHUs
aTMOC()epPHOTO BO31yXa, THAPOCHEpPHBIX OOBEKTOB,
[IOYB M 3€MeNb NIPH PasIduHbIX BHIAX ACATEIBHOCTH.
Knaccuduxanus 3arpsA3HAIOMHIX XUMHAYECKHX
BEIECTB, MOCTYIANIMX B aTMOc(epy, BOLY H MOYBbI
mo crenedd ~ wmx  omacHocTH.  Ilokasarenw,
HCIIONE3yeMBIE T Kiaccubukaruu. Tpanchopmarus
COCIMHEHHH 3arps3HSIOMMX BENIECTB B MPHPOIHBIX
obvekTax. HOpMHpOBaHHE 3arpsA3HHTENECH H OIEHKa
3KOJIOrHUECKOTO COCTOSIHUS IIPHPOIHBIX OOBEKTOB.




OTIpeaeNeHHe
IPHPOJHBIX BOJAX M KOHIEHTpamuu o0Iero jxenesa
B OBEPXHOCTHEIX BOJOEMAx M IUTHEBOX BOZE.

P3 Merozbl U cpenctBa | Opranu3annu HabmoneHuH, TIPOBEJEHUE | 2
MOHHUTOPHHTA npoboorbopa H  npoOOMOATOTOBKH, METOIBI H
OKpYKarolleH cpeibl | CpeICTBa MOHHTOPHHETa OKPY:KaroIeH cpe/ibl.

P4 XHMHUKO- XUMHKO-aHAJIATHYECKUH  KOHTPONL  KadecTBa H | 2
aHAJTUTUYECKHE 0€30IaCHOCTH  OKpYXKalome# cpenbl. XHMHYECKHE
METO/IBI KOHTPOIIS 32 | METOIBI TIPH aHaTH3e 00BEKTOB OKPY)KAKOIIEH CpelbL.
COCTOSIHHEM XpomarorpabuuecKie METOIBL.

OKpyxarolei cpeibl | CeKTPOCKOIIHYECKUE METOIbI KOHTpOJA | 2
WH/IHBHIyTEHEIX BEIIECTB M MHOTOKOMIIOHEHTHBIX
CHCTEM
DNEKTPOXUMHYECKHE METO/bl aHaIH3a HPHPOJHBIX | 2
00BEKTOB

4.3. Jlabopamoprbii npAKMUKYM

Iudp

paszena, HammeHoBaHue Tpynoe

TEMBI pasjielia, TeMbI HaumeHnoBaHHe U cofeprkanue 1abopaTopHbIX paboT MKOCTb,

JHCLHILI JUCLUIIITHHBI Hqackl

WHBI

P2 OneHKa ypoBHS 3arps3HeHns atMocepHoro Boayxa | 4
0o0BbeKTaMH TeXHOC(EPHI
M3mepeHne  NOBEPXHOCTHOTO  HATSDKeHHs W | 4
onpenenenne ajacopbumm pactopeHHoro IIAB B
BOJHBIX 00BEKTax
Busl B ocobeHHOCTH | PacueT 3arps3HeHus I04B IPH BHECeHHH ynoOpennd | 4
XMMHYECKOT0
3arps3HEHHs
aTMocepHoro
BO3/yXa,
ruapochepHbIx PacueT BIUSAHHUA IIECTULUIOB HA COCTOSIHHE ITOYBBI 4
00BLeKTOB, TMO4YB H
3eMellb mpu
pa3IMYHBIX BHIAX
NesITebHOCTH.
Ouenka BO3MOKHOCTH perenepanuu | 4
CENIbCKOXO3SMMCTBEHHBIX ~ TI0YB  IIpd  TIOMOIIH
IPUPOJHEIX COPOEHTOB
PK1 PyGesxHbIi KOHTPOIS 1 4
P4 | Xumuxo- MOHHTOPHHT 3arpsA3HEHMs BO3AyXa M0 COACPXKAHHIO
aHATHTHYECKHE 3arpsA3HUTENEH B CHEXHOM MMOKPOBE.
MeTObI KOHTpoNs 3a | OmpeeleHHe KHCIOPOAa B BO3yXe NPUIOPOKHOH 4
COCTOSIHUEM 30 ©W B TOMEIICHHUAX. OnpenencHue
OKpyKarome# cpelibl | paCTBOPEHHOIO KHCJIOPOZia B BOJIE BOJOEMOB
WoHOMEeTpHUEeCKOe OIpeleieHHe HHTPAT-HOHOB B | 4
IIPUPOIHBIX 00BEKTAX
doToMeTpHUUECKOE amoMunust B | 4




[ToTEeHHOMETPHYECKOE  OMpeleNieHHe  aKTUBHOM | 4
KHCIIOTHOCTH W KHCIIOTHO-OCHOBHOH OydepHOCTH
nous. OnpeeneHne CTENEHH 3aCOJIEHHOCTH II0YB.

DoTOTypOHIMMETPHYECKOE OmNpeaeneHre cyibdar- | 4
HOHOB B IPUPOJIHEIX BOJAX.

PK2 PyGexHbIiH KOHTPOIb 2 4

5. MeTogu4yecKHne yKazaHus IS 00y4aloMHXCcs 110 0CBOCHHI0 THCITHILTHHBI

Jucuunmuaa «MeTo/isl ¥ CPeACTBa aHATUTHYECKOTO KOHTPOJIA» IPENoaacTCs B TEUEHUE
OJHOTO CEMEeCTpa, B BHJE JEKIi W 1abopaTopHBIX paboT, HA KOTOPBIX CTYACHTHI JOJLKHBI
3aKpelHTh CBOH 3HAHMA 1O AHAIMTHYECKOH XHMHHM, B OonblNeH cTemeHd mHpu pabore ¢
IPHPOAHBIMM OOBEKTAMH, TAKMMH, Kak II09Ba, Boja, BO3AyX. CTymeHTbI JOJDKHEI
YCOBEPLICHCTBOBATh M 3aKpelUTh HABBIKA pabOTHl Ha COBPEMEHHOM aHAIUTHYECKOM
obopynosanui. CTyICHTBI ZOJDKHBI HAYYHTLCS PEIIaTh IMOCTABICHHBIE IIepe/l HUMHU 3a/1aqH 10
OIPENENCHUI0O XMMHYECKHX BEIIECTB B pEATbHBIX NPUPOJHBIX OOBEKTaX OIHHM M3
AHATUTHYECKHX METO0B, BHIOMpATh METOM IpoBeeHus aHamH3a. CoBEpLIEHCTBYIOTCS HAaBBIKH
paboTEI ¢ HAYYHOM JIUTEPATYpOii, B TOM YHCJIE HA aHIJIMHCKOM M IPYTHX HHOCTPAHHBIX A3BIKaX,
paboTEI B pa3IMYHBIX CHCTEMAX IO NOMCKY HAYYHOH JIHTEpaTyphL.

B npenogaBanuu Kypca «MeToBI H Cpe/ICTBA aHATATHYECKOTO KOHTPOJIA » CTYICHTBI
NpUMEHSAIOTCA 00pa30BaTEIbHEIE TEXHOJOTHH: MpoOieMHas KUK, HHTEPAKTHBHAA
JeKIHUI; HCIOJIb30BaHHe OOIIECTBEHHBIX PECYpPCOB: IpPHIIalIeHHe CIEHHANMCTA,
SKCKYPCHH, TEXHOJIOrHA IpobaeMHoro o6yueHus, peleHne NpobieMHON CHTyalluu C
nmepeBejeHHeM 1a60paTOpHOH paboThl B pa3psl HCCIENOBATENLCKON; 1abopaTopHad
pa6oTa - TBOPYECKHH OTYET; TEXHOIOTHS KOJJIEKTHBHOTO B3aUMO/ACHCTBHA.

B nmpomecce ureHHs JIEKIMH [pEMOfaBaTeleM CTYJAEHT IOMy4aeT HOBEHIIYIO
FHGOPMALIMIO MO METOJaM AHAIATHYECKOro KOHTPONA KavecTBa OKPYXKaloLeH CpembL
Marepualn CTYIEHT 3allMCHIBAET M NBITAETCA OCMBICINTE. JIEKIHs KOHCIEKTUPYETCS KPaTko, ¢
BBIJIEJIEHMEM OCHOBHBIX MBICJIEH. 3amMCchIBaeTCs TeMa JIEKIHH, IUIaH, OCHOBHBIE BONPOCHI,
ompeieeHHs H BHBOIEL KOHCIIEKTHPOBAHNE JIEKIIHH BaXKHO, TaK KaK pPasBUBaeT yM, oboramaet
HAyYHBIMHM 3HAHUSIMH W CIOCOOCTBYeT 3aKpCIUICHHIO 3HaHHMH. 3amuch JeKIHH JIydme BECTH
coOCTBeHHBIMH (popMynupoBKaMH. KOHCIEKT JEKIMH CTOMT [OJpa3feNniTh Ha IYHKTBI H
naparpadsl. BakHble MecTa DPEKOMEHAYETCS COINPOBOXKAATh 3aMEYaHWsMHU THIIA "BadkHO",
"3amOMHHATB", “IOCMOTpETs B YyueOHHMKe”, “BOmpoc” ¥ BBIIENATH LBeToM. IIpuroxutcs
creHorpadus. KOHCIEKT NeKumii peKOMEeHIyeTCs MPOCMAaTpHBaTh Cpasy IMOCIE JICKIHH H
BO3BPALIATHCS K HeMy TEPHOJNYECKH ITPH NOATOTOBKE K ayJUTOPHBIM 3aHsTHsM. PaboTast Han
KOHCIIGKTOM  JIeKIMi  HeoOXOJMMO  HCIIONB30BaTh  Y4eOHMK H  PEKOMEHIOBAHHYIO
MperioiaBaTeNieM JUTEPaTypy.

TIpeycMOTPEHO HCIONB30BAHKE IIPOONEMHOH JIEKIHH; HHTEPAKTHBHOH JIEKLHH,
HCI0JIB30BaHKE 0O ECTBEHHBIX PECYPCOB: NPHUTIANIEHAE CIEHAaTUCTa.

JlaGopaTopHBle 3aHATHA [0 IUCHUIUIMHE «MeToxsl H CPEACTBA AHATHTHYECKOIO
KOHTPONSA» TIPOBOAATCS B CHENHUAIBHO OOOpYNOBaHHBIX I1A0OPATOPHAX C IPHMCHCHHEM
HeoOXOMUMBIX cpelcTB 00yyenus: naGopaTopHoro o0opynoBaHHS, obpa3uos s
MCCle0BaHAM, MeToauueckuX Tmocobuil. JlaGoparopHbsle paboTBl - OCHOBA MOATOTOBKH
XMMHKOB. B XMMH4eCKOl 71a00opaTopuu HaxXOIATCSA 3IeKTpOInprOOphl, a3, BOJAA, ANOBUTHIC U
OTHEOMACHBIE BEIIECTBA, IOITOMY CTYAEHTHI JIOJDKHBI CTPOro COOIOAATE NpaBijia BHYTPCHHETO
pacropsaKa ¥ TeXHHKH GesonacHocT. CTyaeHThI Iepes 1a60paTOPHEIMH 3aHATHSMH IPOXOIAT
MHCTPYKTaX, KKABIH CTYIEHT 3allOJHSeT JXypHal Mo JabopaTopHOH 0e30MacHOCTH H
paciuchBaeTcs. llepel KaxubM 1abOpaTOPHEIM 3aHATMEM CTYACHT JOJDKEH —H3yHUHTH
COOTBETCTBYIOIIHH paszieN yueOHHMKa, KOHCIEKT JIEKIHH M ONHUCAHHE nabopaTopHO# paboTHI.
CTyZeHTsl Ha MPAKTHKE H3YHaroT (U3MKO-XHMHYECKME METOIBI aHallH3a, 0TpabaTkIBAIOT
KOHKpPETHBIE METOJIMKH, pabOTaloT Ha CIOXHOM OOOPyZOBaHHH, HMCIOJB3yIOT COBPEMEHHBIC
npuGopsl. Ilpu odopmiIeHHH OTYeTa IO MpoJeNaHHoi pabote B nmabopaTOpHOM TeTpaan
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3aMUCHIBAIOT JaTy, HOMEp, Ha3BaHHe paboThl M OIBITA; KOHCIIEKT TEOPETHYECKOT0 MaTepHala,
KPaTKoe ONKCAHHE XOJa ONBITA M pe3yJbTaThl, IOJTy4YeHHbIE NpPH €ro BhMONHEHWH. [Ipu
BBIIOJHEHHH J1abopaTtopHO paboThl CTyZeHT BeldeT paldoude 3alKMCH pPe3yIbTaToB
HaOmoaeHu# W u3Mepennit (rcmeitanuii), opopmiser pacdersl. OKOHYATENBHEIE PE3YIbTATHI
obopmisioTes B GopMe BEIBOJOB K pabore. MeTomuuKy BhIIAIOTCS, Kak NPaBHIIO, HA TIEPBOM
3aHATHH U Ha BECh CEMECTP, COIIACHO METOIMYKAM 0(popMIIsSeTCs OTYET 1O padoTe.

[penogaBaTeneM — 3alUIAHMPOBAHO  NPHMEHEHHE Ha  J1abOpaTOpHBIX — 3aHATHAX
MHTEPAKTUBHEIX METONOB - TexHosorus mpoGiIeMHOro oOydeHHs, pEIIeHHEe MNpOOIeMHON
CHTyalliH ¢ TepeBelieHHeM J1abopaTopHOH paboThl B pasps/l HCCIENOBATENBCKOR; TEXHOIOIHA
KOJUIEKTHBHOIO  B3aMMojelcTsus, maGoparopuas pabora - TBOpPYECKHH OTHET.
ITopasymeBaeTcs ¥ rpyINoOBOi METOZ BEIIOIHEHHS J1abOpaTOPHBIX paboT, 3aI(HTH OTYCTOB, a
TaK)Xe B3aMMHOE OOCYXIEHHE M B3aMMOOIEHKA BBIMOJIHEHHS 1a00opaTOpHEIX paboT CaMHMH
crynenTtamu. [Ipu 06paboTke pe3ynbTaToB J1ab0PaTOPHAEIX paboT PEKOMEH/yeTCs HCIIONb30BaTh
TaKHe IIporpaMMHBIE IIPOAYKTHI, kKak Pascal n Microsoft Office Excel, BaHO IOBTOPHTH HaBBIKH
HCIIOJIb30BaHMs IIPOTPaMM.

JIna TeKymero KOHTPOJIS YCIIeBAaeMOCTH IO OYHOM (opme OOyYeHHS NPElnojaBaTeseM
HCTIONE3YeTCs OalTbHO-PEHTHHIOBAs CHCTEMa KOHTPOISA M OLEHKH aKaJeMHYeCKOH aKTHBHOCTH.
Jlns 3aKpelleHHs M YCBOEHHS MaTephala IOJNE3HO aKTHBHOE yYacTHE BO BCeX (opmax
06CyXIeHHs U B3aHMO/IEHCTBHS, KaK Ha JTEKIHAX, TAK H Ha TabOpaTOPHBIX 3aHATHAX.

CamocTrosTensHas pabora BKIIOYaeT M3YyUEHHE OTAEIBHEIX pa3lesioB JHCIHILUIMHBI, HA
HHX cledyeT 0OpaTTh BHHMAHHE M, NPH HEOOXOAMMOCTH, OOCYOMTH C IPENONaBaTENIEM.
CaMocTosiTelbHas paboTa Takke BKJIIOYAeT IIOATOTOBKY K JabopaTopHeiM paboTaMm, K
pyOEXHBIM KOHTpOJISM, MOATOTOBKY K 9k3ameHy. CamocTosTenbHas paboTa CTyIeHTa
BBIMOTHACTCS Kak 1o yueOHHKaM M y4eOHBIM I10COOHSM, OPHIHHAIBHOH COBpEMEHHOH
quTEpaType Mo npoduIo, TaK H C HCHONb30BaHUEM MHTepHET-pecypcosB.

B xauecTtse GopMBI pyOEKHOTO KOHTPOJIA HCIIOIB3YETCA KOJIOKBAYM.

PexoMeHIyeMas TPYA0eMKOCTh CaMOCTOSITEIbHOM paGoThl PeICTaB/IeHa B TaOIHIe:

PexoMeHIyeMBblIil pesKHM CaMOCTOATEILHOH padoThl

Pexomenayemas
HaumenoBanue
" TPYA0EMKOCTh,
BH/I4 CAMOCTONTE]bHOMH padoThl
aKaj. 1ac.
Pa3paGoTKa HHAMBHIYAIBHBIX IPOEKTOB 110 MOHHTOPHHTY 59
KOHKPETHOTO BEIIECTBA B BOJIE, IOUBE M BO3/IyXe
[ToaroToBka K abopaTopHoii pabote (1o 2 4aca Ha KakIyio paboTy) 22
[ToaroToBKa K pybexHBIM KOHTPOJISIM (110 4 Ha KaXK/IbIi) 8
IToaroroBka K 3K3aMeHY 27
Bcero: 116

6. DPoHO OUEHOUHBIX CPpedCcmE OJLA AMMECMAayUU nO OUCUUNIUHE
6.1. Ilepeuetiv OUeHOUHBIX CPEOCE

1. BautbHO-PEHTHHTOBAS CHCTEMa KOHTPOJIS M ONCHKM aKaIeMHIeCKOH aKTHBHOCTH CTYACHTOB
B KI'Y
2. OTYeTHI CTYJEHTOB M0 TabopaTopHbIM paboTaMm
3. TIpHMepHbI# NepeyeHh BONPOCOB K pybeskHsM KoHTpossM Ne 1, Ne 2
4. TlepedyeHb BOIIPOCOB K 3K3aMEHY

6.2. Cucmema 6a11bHO-PEliMUHZ0601i OUEHKU pAbOMbL CMY0EHMO6 RO OUCyUnune

Ne | HanmeHoBaHH CopepxaHue
(=]

1 | Pacnpenenen Pacnipenenenye 0alos 3a CEMECTp




e Gasios 3a
CEMECTPHI 110 AKTHB Pewenune
.. | Pybex | Pybe
BUIaM Has npoGieMHoH . i
" IMoce [Mocewenue HBIF | KHBIH
yueOHOM ] pabota CUTYaLMHU 110 OKk3am
Bug VP: | menne Y 3alllUTa KOHTp | KOHTp
paboTsl, Ha 3a/TaHHIO eH
CPOKH clIa4H IR JIeKLH 5% npenoaaBarten onb e
p o 5 PR Nel Ne2
yuebHoi H b
pabothl
(moBoasiTCH Bannrna
A0 cBeIeHHS A 1 1 3 5 10 10 30
CTYIeHTOB HA | OLICHKA:
nepBoM 1*6 1*%6 Ha
yueGHOM [Mpumeua Henrs | Desis 3*11 Beero 5 Ha 6- 1343
3aHATHH) IR, 6 6 33 i JIb 1B

Kpurepuit nepecyera
0aJuIoB B
TPAIULIMOHHYIO OLIEHKY
o UToram padoTHI B
CEMECTpE H 3a4eT

60 1 MeHee 0asI0B — HEYOBJIETBOPHUTENIBHO (HE3a4TEHO);
61...73 — yIOBNETBOPHTENBHO;

74... 90 — xopo1uo;

91...100 — ouuHO

Kpurepuu nomycka k
MPOMEXYTOYHOH
aTTecTal|H,
BO3MOKHOCTH
TOTy4EHUS
ABTOMAaTHYECKOTO
3a4era
(3K3aMeHalMOHHOH
OILIEHKH) TTO
IUACIHTUTHHE,
BO3MOXHOCTE
nonyueHus 60HyCHBIX
OasuioB

Jns normycka K NpoMeKyTOYHOH aTTeCTalHy (3K3aMeHY) CTYIEHT JOJDKEeH
HabpaThb M0 WTOTaM TEKYLIEro W pyGe:KHOro KOHTpons He MeHee 50 GamioB u
JOMKEH BBITOHHTE Bee MabopaTtopHbie paboThL.

Jlna  momydeHWsA  5K3aMEHALUMOHHOM OLEHKHM  «YJOBJIETBOPHUTEIBEHO»
«aBTOMAaTHYECKW) CTYJeHTY HeoOXoauMo Habpath 3a ceMecTp 68 Gasos.

Mo cornacoBaHHIO ¢ TpernojaBaTeieM CTYIeHTY, HabpaBiieMy MHUHHMYM
68 Gamios, Moryt ObITE HOOABIEHBI AONONHHTENBHbIE (OOHYCHbIE) Oa/UIbI 32
aKTHBHOE Y4acTHe B Hay4HO# U MeToaM4ecKol paboTe, 3a yCleLHOe Y4acTHE B
OJTMMITHA/IE MO NpeIMETY H BBICTaB/IEHA 3a 3K3aMEH «aBTOMaTHYECKH) OLIEHKA
«XOpOLLO», 8 B 0COOBIX CITyHasX — KOTIHHHO.

Qopmbl H BUIBI
yuebHol paboTel uiA
HEyCneBaoLInuX
(BoccTaHOBHMBIIMXCA Ha
Kypce o0yueH¥s)
CTY[IEHTOB IS
NOJTyYeHHs
HEJIOCTAIOIIHX OaIoB
B KOHIIE ceMecTpa

B cityyae ecim K NpoMexKyTO4HOM arTecTanmm HabpaHa cymma MeHee 50
Bauios, cryaeHTy HeoOXoauMo HaGpaTh HEIOCTAIOLIEe KOJMYECTBO Gailios 3a
CHET BBINOJIHEHKA JONOIHHUTEILHEIX 3aJaHHH, /10 KOHLA MocnenHel (3a4eTHOH)
Henenu cemectpa. Ilpu 3toM HeobxomwMo mpopaboTaTe MaTepHal BCEX
TIPOMYLIeHHEIX 1abopaTopHBIX pabor.

®opMbl JONOIHHTENBHBIX 33aHAH (HA3HAYAIOTCS IPENo/iaBaTelIeM):

- BBINOJTHEHHE M 3aIlUTa [POIYIIEHHbIX JiabopaTopHeIX pabot (5 6a/ios),

- pa3paboTKa TBOPYECKOH IKCIIepUMEeHTATEHOH paboThl (5 Gajutos);

- IoAroToBKa pedepara u npeseHTaluu (5 6awIoB).

JIMKBMIAIMS aKAJEMHUYECKHX 3a/I0/KEHHOCTEH, BOSHHMKINMX H3-3a Pa3HOCTH B
yueOHbIX IUIAHAX [pPH TEpeBOie WM BOCCTAHOBICHHWH, TPOBOIMTCH IIyTEM
BBINO/HEHMs JIOMOJHHTETBHBIX 3a/iaHui, (hopMa U 00BEM KOTOPBIX OIpeaesseTcs
TpernoiaBaTeneM.

6.3. Ilpouedypa ouernuean

UA pe3y/ibmamnos 0C60eHUA OUCYUNIUHDbI

PyGexHEIe KOHTPOJIH MPOBOJSATCS B (OpMe YCTHOTO OIpOca, 5K3aMeH B (popMe yCTHOTO

omnpoca (TiepedeHb BOIPOCOB K 3K3aMEHY ).

Tepen mpoBeeHHEM KaXI0ro pyOexHOro KOHTPOIIS IIPeToiaBaTelib npopabaThiBaeT co
CTy/IEHTaMH OCHOBHOM MaTepHal COOTBETCTBYIOININX Pa3eIoB TUCIUILIMHEL B YOPMEe KPaTKOH

JEKIMU-MCKYCCHH. PyOeskHBI KOHTPOIb HampaBIeH HAa yCBOSHHE CTyACHTAMH MaTepHana,

CBS3aHHOTO C BBINOTHEHHEM 1ab0paTopHBEIX paboT: 3HAHHE NPaBHI 0TO0pa IMpoObl METOIOB H

METOIHK aHaTIH3a OTAEC/IbHBIX KOMIIOHEHTOB B IIOYBE, BOJAC W BO3YXC.

IIpuMepHBI TiepedeHb BONPOCOB K pyOexHoMmy KoHTpomo Nel u Ne2 comepxar
nopsaka 30 BOMPOCOB, CTY/IEHT JIOJDKEH OTBETHTH Ha 5 BOIIPOCOB [0 BEIOOPY MpEIIonaBaTels.
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Ha HOATOTOBKY IIPH PyOEKHOM KOHTpOJIE CTYACHTY OTBOAHTCH 20 MUHYT.

ITpenonasarens ouenusaer s Oamnax pe3ynnTaTel OTBETOR HA BOIPOCBL  KaI0T0
CTYNCHTA 10 KOMHYeCTBY NPABHILHBIX OTBETOR (Makcumansao 2 Gamna 3a oy BOIpPOC) u
3AHOCHT B BEIOMOCTD yyeTa TCKYIIEH yCIIeBAEMOCTH., :

llepeuens Bonpocor K JksaMeny Brnrodaer 30 Borpocos. Crynemty npeiaracTes
OTBETHTb Ha 2 13 HHX. Bpems, oTBomMOE CTYACHTY IUTd IIOATOTOBKA K '3K3GMEHY, COCTARNSET
1 acTpoHOMHYECKHIT YaC.

Pesynwrarsr  Texymiero NOHTPOJIA  yCIICBAEMOCTH W 3K3aMEHd  3aHOCHTCS
mpenogasateneM B JKIAMCHALIMOHHYIO BEIOMOCTb., KOTOpAsS CHAETCA B OPraHu3aluoH HbLH
OTIE] HHCTHTYTA B ACHb SK3aMEHA, 4 TAKIKE BEICTABIISIOTCS B 3AUETHYI0 KHHIKKY CTYIEHTA.

6.4, Hpumepsr ouenounsix cpedcme 0N pyPexcHbIx KOHMPOII2H 1t IK3IGMEHQ

Hpumepnsiii nepevens BONPOCOS K IKIAMEHY ,

1. XapakrepuCTHKA SKOJNOIHUCCKHY SArpasHeHHmH.  OCHOBHBIE KOMIIOHEHTHI TI0GAILHONO
SKOTOTHYECKOTO KpH3Kca
2. Crpykrypa armocdepsl. OcHoBHBIC KOMIIOHEHTEI aTMochep. COBPEMEHHEBIH XHMIICCKUiT
COCTaB aTMOCheprl. OCHOBHBIE THITB IPOLECCOB B aTMocpepe: GOTOXHMHYECKHE PeaKium
3. OCHOBHBIE 4HTPOIOTEHHEIC SATPASHHUTCH  arMoc(epsr.  O30moBRIH  KpH3uc. Bimsimne
a3po30Jie Ha COCTOSHIE arMoc@epst. I1yTH nocTymieHus KucaoTHbx OKCH/IOB B aTMOc(epy.
Kucnoruere noxmn.
4. XapakTepucTHka BOIHBIX pecypcoB  3emid. [IOBEpXHOCTHEIC M 10A3eMHELE BOJIBI.
KHCIOTHOCTS PHPOTHBIX BOJ B 06 bEKTAX FHApochEpsl. XuMHuecKkuii cocrans (IPHPOIAHBIN BOLL.
Bydepuocts npupoansix son, DakKTOPEI, BAHSIOUIHNE HA XHMHYECKHH COCTAR IIPHPOHBIX BO,T
5. DopmupoBaHre cocTapa TPYHTOBBIX, PpEYHBIX M MOPCKHX  BOJ, Kaaccnpukanus
3arpsIsHeHit Boy 1o (haz0BO-TUCIICPCHOMY COCTOSHIIO "
6. Ouenka JArPASHEHHOCTH BOJBL DBTPOQUpPOBAHLE BOIOEMOR ;
7. 3arpssHEHHE BOJHBIX CHCTEM TOKENbIMH Metaluiame. [loBegerne TOKenbIX MeTaLIOB B
NPHPOJIHEIX BOJA.
8. HedTsusie sarpaszeuns HIPHPOTHEIX BOJL
9. OOpasoBanie TOKCHYHBIX COSTMUCHUH B HPHPOIHBIX BOIAX

10. IloBepXHOCTHO-aKTHBHBIC — BelecTsa (ITAB) & Bogoemax. Kraccupuxauus [TAB.
bropaznaraemsre [1AB

I'l. Crpykrypa i xapakreprcruia nous. OCHORHLE (PH3MKO-XHUMITYECKHE [IPOLIECCHI, [IPOTEKAIOIHE B
no4sax. Hosenenne TOKSIBIX METAIIOB M WX COEIMHEHUH B nouBax. IloBejierye IrecTHIIOB B notBax
12. @axroper  amvocdeproro HCPEHOCA  3AIPSSHUTENCH.  ATMOC(EPHBIH  [IEPEHOC  JIOKANIBHOTO,
PEIHOHAILHOTO H IMobabHOTO MaciTaba '

13. BImsiHue [IeSTe/bHOCTH YenoBexa Ha KPYTOBOPOTBI BELLECTB. POITh KHBLIX OPranismMoB B epeHoce
sarpssmrened. Ilormomwenne u  nepepacnpencnenne  Bemecrs pacTednsiMi.  BHOYMHOMKEHIE,
OHOAKKYMY IS 3ArPA3HUTENEH B THILEBBIX Lerisix

14. EcTecTBeHHEBIE M TEXHOICHHDIE PAMOHYKIIM/IBL B3anmoelCTBIe HORWIMpPVIOLIEr0 H3ITYUCHHS ¢
KOMIIOHCHTAMH  atMocdepel. JIeHCTBIE HONHAHPYIOLTIX U3JIySCHHI WA BOLY M BOLHBIC PACTHOPLL.
BrusiHue paamaiuy Ha xusbie OpraHH3Mbl H YETIOBEKA.
15, Oprammanun  rabmonenuit, MpoBesicrine  npoboorfopa  u  npoBononrortosk.
Konuentpuposanne u paszenenve kax cram [poBONOArOTOBKH.

16. Meroys! 1 cpeacrsa MOHHTOPHHTA OKPYIKAIOIIEH Cpembl.
17. Oupenenenne HHAMBUIYJILHBIX HEOPTAHHYECKHX KOMOOHEHTOR BOJ: XJOPHIIOB, (PTOPIIOB,
HUTPUTOB, HWTPATOB, (POCHATOR, cepocopepKaiimx AHHOHOB, HOHOB AMMOHISL, IHENOYHLIX H
IIEJIOIHO-3EMETLHBIX - METAILTOB.  ONPEIEICHHE KECTKOCTH  BOMTb, Ompenenenne cpoGomaoro
XJopa, '
18. Meroser  ompejencHmMS  TANKENBIX  METALIOB U pajHOAYKIHIA0B. CrnocoBLl
KOHLUCHTPHPOBAHHMS TSOKCITBIX METAINOB W PAMHOHYKIIIOB H3 BOL,

19. Metoner  onpenenenus OPraHH4eCKWX  BCIUECTE  BOX, OOm@as  oleHka COLIEPIKAHUS
OPraHUHECKHX BEIICCTB! OMPEAENEHHE OPraHMYeCKOro yrnepona, asora. Qocdopa.
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20. OcHoBHBIE mpoOJeMBI aHaIW3a TOPOJACKOrO BO3dyxa, BoO3jayxa paboueil  30HBHI,
IPOMBINIUIEHHBIX B TPAHCIIOPTHBIX BEIOPOCOB.

21. OnpeneneHre HEOPraHMYECKUX KOMIIOHEHTOB BO3JyXa IPHPOAHONO H TEXHOTEHHOIO
TIPOHUCXOXICHHS: 030Ha, OKCHJIOB YTIIEpOa, a30Ta, CEPhl, aMMHAKa, CEPOBOIOPO/IA.

22. AHAIMTHYECKHH KOHTPOJIb COJIEPIKAHHs OPTaHWYeCKUX COCIHHEHHI: alH(paTHYeCKHX H
apOMATHYECKUX YIIEBOJOPOJIOB, KapOOHMIBHBIX M XJIOPOPTaHHYECKHMX COETMHEHHH, (eHOIIOB,
CIHPTOB, 3QHUPOB, METALIOOPrAHAYECKHX COCAMHEHHI, MEPKANTAHOB, aMH(paTHIECKUX aMHHOB.
23. AHa/H3 ra30BBIX BEIOPOCOB aBTOTPAHCIIOPTA.

23. ABToMartu3alMs aHanu3a Bo3ayxa. OCHOBHBIE THIBI T'a30aHATM3aTOPOB. J[HCTAHIIMOHHbIC
METO/Ibl AHAJIM3A.

24.3agaun aHamuTHYecKoro kontpossa. OmpeneneHre 000CIIEHHBIX MOKa3aTeIeH: €MKOCTH
KaTHOHHOro 0OMEHa, KHCIIOTHOCTH, OKHC/IMTEILHO-BOCCTAHOBHTEIBHOTO  IOTEHLHANA,
COZIepIKaHMsl JIETKOPACTBOPHMBIX COJIEH, OHONOrHYeCcKOi aKTHBHOCTH.

25. Onpezesenue HEOPraHUYECKHX KOMIOHEHTOR. DIEMECHTHBIA ¥ MOJIEKY IIPHBIN aHAIH3.

26. AHATM3 BOMHOM BBITSKKM HA COJEPKAHHE HWTPATOB, HUTPHUTOB, XJOPHIOB, CYIb(arToB,
IIEIOYHBIX H IIeJI0YHO-3eMeTbHBIX METaILIOB.

27. OmnpezienieHHe TSHKEbIX META/UIOB: BAIOBOTO COEPKaHMS H MOJBIKHBIX (POPM.

28. AHATHTHYECKHH KOHTPOJIb COJAEPIKAHHUS OPTraHWYECKHMX KOMIIOHEHTOB. DIIEMEHTHBIA AHAIN3!
OIpeIeNICHIE OPTaHUYECKOTO YINIEPO/a M OPraHuIecKoro a3ora.

29. OnpepesieHrie TOKCHYHBIX BEINECTB: IIECTHIMAOB, HE(TENPOAYKTOB, MOIHAPOMATHYECKHX
YTJIEBOJIOPO/IOB, XJIOPOPraHMIECKHX COSTMHEHHH.

30. MeTo1bI H3BNEUEHUS U KOHIICHTPHPOBAHUS 3aIrPASHAIOIIMX OPraHHIECKHX BEIIECTB.
IIpumepnbsiii nepeyerv 60RPOCOE:

K Pyoexcromy konmponio 1:

1. TpexacraBurensHas mpoda, CiocoObl €€ MOJIyYEHHS.

2. TpancmopTHPOBKA M XpaHeHHe P00, CIOCOObI HX KOHCEPBALMH.

4. PaccMOTPHTE OCHOBHBIE METOZBI KOHIEHTPHPOBAHMS: COPOLMS, 3KCTPAKIWs, KPHOTCHHbIH
croco6, GUILTPallHOHHEIE U MEMOpPaHHBIE METO/IBI, CBEPXKPHTHIECKAs (IIFOMIHAS SKCTPaKIHA,
peaKIMOHHAs I'a30Bast SKCTPAKIHA

5. Ha xakme rpymmsl genstcs atMocdepHBIE rasbl 0 BpeMeHH IpeOsBaHHA B aTMmochepe?
Kakue ra3sl BXOAAT B K&XKIYIO rpynmny?

6. Kakue pa3nuyaroT HCTOYHHKY 3arps3HeHns atMocdepsl? [IpuseanTe mpuMepsl.

7. KakoBel 0COOEHHOCTH DJJEMEHTHOro cocrtapa ruapochepsi? Ha xakue TrpymimbI
OJpa3/Ie/IsIOTCs KOMIIOHEHTBI XHMIYECKOTO COCTaBa IPHPOIHBIX BOA?

8. Kakue (akTOphl ONpENENAIOT CONEpKAHHWE PACTBOPEHHBIX ra3oB B IPHPOAHBIX BOJax?
KakoBEI OCHOBHEIE PAaCTBOPEHHBIE I'a3bl B IPHPOIHOK BoJE?

9. Kakde BHJIBI PaCTBOPEHHBIX OPraHHYECKHX BEIECTB IIPHCYTCTBYIOT B IPUPOIHBIX BOJAX?

10. Uro nonuMaeTcs noy obmelt MuHepamusauueii Bogsr? Kak kimaccHGUIMpPYOTCs IPHPOIHEIE
BOJIBI 110 BeNTHUMHE 001IeH MUHEpannu3ayy?

11. Yro Ha3sIBaeTCcs KecTKOcThlo Bombl? Buusl xectkoctn? Kakue eOWHHIBI H3MEPEHHUS
HCIIONIB3YIOTCS U JKECTKOCTH BOJIbl B HAIIEH cTpaHe W 3a pybexom? Kak knaccupuuupyroTes
IPHPOJIHBIE BOJEI IT0 BeMHUMHE 001iel xKecTKoCTH?

12. Kaxue mpollecchl OKa3bIBalOT BIMsHHE Ha BEMHUMHY IenognocTH? Kakoe 3KOJIOru4eckoe
3HAYEHWE MMEET BeJHYMHA INEeTOIHOCTH NpupoaHbX Boa? Kakne 3nadenus pH  IEn0oIHOCTH
BOJIBI XapaKTEPHEI sl GONbIIEH YacTH TOBEPXHOCTHBIX BOJ 3eMIU?

13. KakoBa ponb COEOMHEHHI AMIOMHHHS B NPHPOJHBIX Boroemax? B BHIOE KakMX HOHOB
IIPHCYTCTBYIOT B BOJIE COEJWHEHMs AMOMHHMs IpH pasnuauex pH? Kak Bumaer pH Boxsl Ha
ComepXaHWe B BOIEC HOHOB AP’*? Kakoe BIHSHHE OKa3hIBAIOT MOHBI ATIOMHHMA Ha
6HOJIOTHYECKHE MTPOLECCHl B BOJoeMax ?

14. Kaxumu paxTopaMu ONpeAesioTcs OKACIUTENIbHO-BOCCTAHOBUTEBHEIE YCIIOBHS B o3epax?
15. B ueM cocTOMT 3KoIorudeckas pobiieMa SBTPO(H3aHH BOJOEMOB?

16. KaxoBbl 0coGeHHOCTH 0T60pa IIpoOkI BOBI is ONpee/ieHus B Hell kuciopoaa?
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17. KaxoBBI 0COOEHHOCTH 3JIEMEHTHOTO cocTaBa o4B? Kakue 31eMeHTHI B I09BaX OTHOCATCA K
Makpo- H MHKpoaneMeHTaM? Kak Benuko comepiannue MUHEpATbHOM M OpraHHIecKol gacTeil B
IPOIEHTaX OT 00Ie Macchl MOYBhI?

18. Ilepeuncnute BUIBI NOTJIOTUTENIBHOM ciocoOHOCTH mouyB. KakoBa poJib IPOLECCOB HOHHOTO
obMeHa B NOINIOTHTENbHOM cmocobHocTu mmouB? [loyemy s TMOYBEI OoJiee XapaKTEpHO
IIOTJIOIIEHHE KaTHOHOB, Y4€M aHUOHOB?

19. Kakue ¢yHKIMOHAIBHBIE TPYIIIEI TYMYCOBBIX BEINECTB BHOCAT OCHOBHOH BKJIaa B
KaTHOHOOOMEHHYIO CIIOCOOHOCTE MOYB?

21. IToyemy BenMUNHA EMKOCTH KAaTHOHHOTO 0OMeHa OOJIbIIMHCTBA I10YB 3aBUCHT OT pH?

22. Yro Taxoe MOYBEHHBIH pacTBOp? Yem ornpe/ielsiercs ero cocran?

23. Kaxoit pusuyeckuii CMBIC] HMEET ITOHATHE IIOYBEHHON KHCIOTHOCTH?

24. B yeM pasnuude akTyaJlbHOM W IOTCHIHATEHOM KHCIOTHOCTH mouBbl? Kakum obpazom
MO3KeT OBITh CHHIKEHA Ha MPAKTHKE TOYBEHHAS KMCJIOTHOCTE?

25. YeMm o0yciioBIeHO SBIIEHUE KHUCIOTHO-OCHOBHOH OydepHocTH mo4B?

26. B uem coctout nmpobneMa 3acoeHUs II0YB ¥ KaKOBHI €€ IPUIHHEI?

27. Kakue OCHOBHBIE TPYIIbl COEIWHEHHH BBIIENAIOT MPH PACCMOTPEHHH OPraHHYECKOIro
BeIlleCTBa NO4YBBI? B uem pasiuuue Hecnenupuyeckux u CrHeUpUYECKHX OpPraHHuIeCKHX
COECUHEHHH IOYBBI?

28. B 4eM cOCTOST OCHOBHEIE pa3IM4Ms COCTABOB M CBOWCTB TI'YMHHOBEIX KHCJIOT H
(bynsBOKHCIOT?

29. Ilepeuncnute ocobeHHOCTH 0TOOpa MPob 11 aHAIKM3a BO3yXa, [10YB, BOJIBL

30. Yto rtakoe I1JIK sarpssuureneii nns mous, Bo3gyxa H Boabl? Kak MX ycTaHaBIMBarOT?
Hazosute Bujibl [1JIK 3arps3HsroIux BEIECTB B BO3AYXE, BOJIE U IIOYBE.

K pyb6esxcrnomy konmponio2:

1. AHayTHyeckuii UK ¥ er0 OCHOBHEIE JTalIbL.

2. HazoBuTe coBpeMeHHBIE (U3MKO-XHMHUYECKHE METOILI aHAIKM3a KOMIOHEHTOB IMPHPOIHBIX
cpen

3. B 4em paznuune obIeif meTo9HOCTH WM KHCIOTHOCTH BoAsl ¥ pH?

4, Yro Takoe INEJOYHOCTH IOYBHI, KaKk Ha TMpPaKTHKe ONpeenseTcs 3HaueHHe oOmeH
IIEJIOYHOCTH, IIEeIOYHOCTH OT pacTBOPHUMBIX KapOOHATOB?

5. Yrto Ha3pBaeTcsd INEJIOYHOCTBIO MNPHPONHBIX BoA? B Kakux eauHMIAX H3MEpAeTCs
IIEJIOYHOCTh H KakK OIpe/lesieTcs Ha IpakTHKe?

6. KakuM 06pa3oM Ha IpakTHKE MOXXKHO BBLICIHTh U3 IOYBBI PAa3IHYHBIE TPYNIEI T'YMYyCOBBIX
KHUCJIOT?

7. Kakie KOMIIOHEHTHI IPHPOAHBIX BOJ OTHOCATCSA K MHKpodneMeHTaM? Kakumu MeTofaMH MX
MOJHO ONpPeNenuTh?

8. Uto Takoe cTaHapThl KA9eCTBa BO3/IyXa, BOJBI U ITOYBEI?

9. Uto mOHMMAETCA II0J €MKOCTBIO KaTHOHHOTO oOmeHa? Kak 3aBHCHT €MKOCTh KaTHOHHOIO
0OMeHa 0T IPaHyTOMETPHIECKOT0 COCTABA OYBEI U colepxanus rymyca? Kak ee onpenensor?
10. Uro Takoe BIIK u XIIK? UYem oHH pa3iuyarorcs M 9ro Xapaxrepusyror? Kakux
Onpenesor?

11. KaxoBbl 0coGeHHOCTH OMpeIeNIeHHs] OPraHHYeCKAX BEIIECTB B BOJIE M BO3IyXe?

12. Ha3zoBuTe MeTOIpl pa3jeleHHs W KOHILEHTPHPOBaHMs ONPENCIACMBIX HHIPCAUEHTOB MPH
aHaJIi3e IPUPOIHBIX BOI

13. KakuM 06pa3oM KOHCEPBUPYIOT MPOOBI BOBI IIPH ONPE/ICTICHHH B HEH THKEIBIX METAILIOB?
14. KakuM 06pa3oM KOHCEPBHPYIOT IIpOOEI BOIBI NIPH ONPE/ICICHHH B HEM HUTPATOB, HUTPUTOB
¥ MOHOB aMMOHHUSA?

15. B xakme eMKOCTH M T04eMy HeoOX0oauMo 0TOHparh MpoOBI BOAB! NPU OIpPEIENeHUN B HEH
KpeMHHsI ¥ GTOPHIOB?

16. KakpuM KOJIMYECTBEHHBIM ITOKA3aTEIEM XapaKTepH3yeTCs CEJIEKTHBHOCTH IIOTJIOIIEHHA
KaTHOHOB ouBo#? Kak ero onpenenuTs?

17. Kak roToBST CTAaHIApTHHIE 'a30Bble CMECH JUTS TIPOBEPKH [IPABHIIEHOCTH aHAIM3a BO3/1yXa?
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18. Tlepeunciute OCHOBHBIE MPHEMBI YNABIUBAHKS [PHMECEH U3 BO3AyXa I MOCTIELYIOMIErO
a”ajms3a.
19. IIpuBenuTe mpuMepH! HCTIONTBE30BaHUS XpoOMaTOTpagUuecKuX METOI0B B aHAIN3E BO3AyXa.
20. Ilepeuncnute METONBI ONpPEIEICHUS PAIHOAKTHBHEIX BEIIECTB B OOBEKTAX OKPYXKAIOIIEH
Cpenbl.
21. Kak OBICTPO OIIEHUTH KaueCTBO BOJIBI H IIOYBEI?
22. HazoBuTe Hepa3pymaolie MEeTo/Ibl aHAIN3a, HX XapaKTePUCTHKH.
23. Ilepeuncnute ocobeHHOCTH 0TOOpa NMPOO CENBCKOXO3AHCTBEHHBIX NMPOAYKTOB H IPYTHX
OMOJIOTHUECKUX MaTEPUaIOB.
24. HazoBHTe criocoOb! HHTEHCH(DHUKAIIMHN Pa30KEeHH OPraHHYeCKHX BEIIECTB.
25. Kakyie METOIbI HCIIOMB3YIOT I UICHTU(UKAIIHY OPTaHUIECKUX COSTHHEHHH?
26. IlpuBenute mpuMepsl OBICTPBIX METOIOB CKPHHHHTA MPOO TPH aHaIN3e OpPraHMYecKUX
COCIOUHEHHUH.
27.Kakue 31eMEHTHl ONpelensioT METOAOM aTroMHO-abcopOuuoHHO# cnekTpodoToMeTpun?
[Mpuamun meTona.
28. Jlna ompeneneHHs KaKMX KOMIIOHEHTOB B pPEYHOM BOJiEe HCIOJb3YIOT HMHBEPCHOHHYIO
BOJILTAMIIEPOMETPHIO?
29. IIpuBenuTE MPHUMEPHLI METOIOB HEPA3PYIIAIOMIET0 KOHTPOJIA.
30. Jlna onpeneneHHs KakMX KOMIIOHEHTOB B aTrMOc(EepHOM BO3IYXE HCIOJIb3YIOT
ra3oXuIKOCTHYIO XpoMaTorpaduio?
6.5. @ono oyeHoynvix cpedcme

ITonneli 6aHK 3agaHuii IS TEKYIIETo, PYOEKHBIX KOHTPOJIEH H IPOMEXYTOUHON
aTTeCTAlHH 110 JUCIMILIAHE, IOKA3aTeNH, KPUTEPHH, [IKAJIbI OLEHMBAaHHs KOMIIETEHIIHH,
METOJHYECKHE MaTepHaIbl, OTIPEIeSIOIIHe POy PEI OlleHHBAaHHs 00pa30BaTeNbHBIX
PE3yNLETATOB, IPUBEIEHEI B Y4€OHO-METOANYECKOM KOMILJIEKCE IUCIHUIUINHEIL

7. OCHOGHAA U 0ONONHUMENIbHAA YHeOHaA Tumepamypa
7.1. Ocnosnan 1umepamypa

1. Bacumees B.II.  IlpakTukym no aHanuTHYecKOH XuMHH : ydyeOHOE II0COOME Ui CTYAEHTOB
BY30B, oOyuaromuxcs Mo HamnpaBieHHio u crendansHocTH "Xumus" / B. I1. Bacunsees, P. I1.
Mopo3soga, JI. A. Kodepruna; mox o6nr. pex. B. I1. Bacunsesa. - Mockpa: Xumus, 2000. - 328 c.
2. OcHoBbl aHAIUTHYECKOH XUMHH: B 2 KH.: yuyeOHuK Juis By3zoB. Ku. 1. OOmmue Bompoch.
Metons! pasnenenus / T. A. Bonbmiosa, I'. JI. Bpeikuna, A. B. 'apmamn [u ap.] ; mox pex. 0. A.
3onoToBa. - 2-¢ u3x., mepepab. u mom. - MockBa : Beicmas mkoma, 2002. - 352 c. (13 3bC
Znanium)

3. OcCHOBBI aHATHTHYECKOH XHMHH: B 2 KH.: y4eOHHK Juig By30B. Ka. 2. MeToabl XUMHYECKOTO
anammsa / H. B. Anos, [0. A. bap6anar, A. B. I'apmam [u ap.] ; nox pex. 0. A. 3onotosa. - 2-¢
u3]1., nepepad. u jporm. - Mockga : Beicmas mkona, 2002. - 494 c.

4. OcCHOBBI AaHATATHYECKOM XMMHH: 3alayd M BONPOCH: ydeOHOe mocobme Ajs CTYIEHTOB
YHHBEPCHUTETOB,  XMMHKO-TEXHOJIOTHYCCKHX,  IIEHAarorM4ecKuX,  CelbCKOXO3MHCTBEHHBIX,
MEIMIMHCKMX K (apManeBTHueckux By30B / mox pex. YO. A. 3omotoBa. - Mocksa : Beicimas
mxona, 2002. - 412 c. (u3 3BC Znanium)

5. OcHOBHl AaHAIMTHYECKOH XMMMH: IIPaKTHYeCKOe PYKOBOACTBO: ydeOHOe mocoOme s
CTYyICHTOB YHHBEPCHTETOB, XUMHKO-TEXHOIIOTHYECKHUX, CEIBCKOXO03AMCTBEHHBIX, MEIUIMHCKIX
u GapMmaresTuueckux By30B / mox pen. FO. A. 3onorosa. - Mocksa : Bricmas mkona, 2001. -
464 c.

6. CucTeMaTHYeCKHEe H CIIyJaifHBIe TOTPENTHOCTH XHMHYECKOTO aHaIH3a: YI€OHHK Ul BY3O0B!
yueGHOE mocodue s cTyIeHToB, 00y4.1o crenrarsHocTd 011000 - Xumua/ M.C. YepHOBBSHIL,
W.H. [lep6akos, O.. Ackanenora, 1.B. Epnamenkosa; pen. M.C. Yepnospsnu. - Mocksa :
Axanemkaura, 2004. - 160 c. (u3 OBC Znanium)
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7. QushYecKHe METOIBI HCCIIENOBAHHS HEOPTaHHUECKHX BENIECTB: y4eGHOe mocobue s
CTYAEHTOB, oOydaromuxcs mo cnemuansHocTH 020101 "Xumusg" HallpaBJIE€HUA MOATOTOBKH
020100 "Xumus" / T. I'. Banuuesa [v 1p.] ; mox pen. A. B. Hukomsckoro. - Mocksa : Akagemus,
2006. - 443 c. (u3 OBC Znanium)

8. Mocranemryna JI.B. AnanmuTideckas Xumus: crpasoysoe nocobue / JI. B. Mocrtansiruna, JI.
B. Kopabnepa; Munucrepctso obpazoBanuss u Hayku Poccmiickolr ®enmepaunu [u ap.]. -
Kypran: UznarensctBo Kypranckoro rocyaapctsennoro yausepcutera, 2006. - 95¢.

7.2. [lononnumensnan aumepamypa

1. Nopoxosa E.H.  AnamuTudeckas xumus. OH3UKO-XHMAIECKHE METO/IB! AaHATH3A | YIeGHHK
JUIS CTY/IEHTOB BY30B, 00Yy4alONMXCA 110 CIIENHATFHOCTH «ATPOXUMHUS U ouBoBeaeHue» / E. H.
Hopoxosa, I'. B. [Ipoxoposa. - Mocksa : Beicmas mkosa, 1991. - 256 c.

2. Mocksun JLH.  MeTozs! pa3aeneHus H KOHIEHTPHPOBAHHS B AaHATMTHYECKOH XHMHH
[yuebnuk] / JI. H. Mockeng, O. B. Pogunkos. - 2-¢ w31, - Jloaronpyausti : M3natensckuit oM
"Hurennext", 2012. - 348 c. (u3 3BC Znanium)

3. ITentun 10.A. DH3AYECKHE METOIbI HCCIIEA0BAHMS B XUMHH | YU4eOHHK JUI CTYJIEHTOB
BY30B, 00yyaromuxcs 1o cnennansHoct 011000 "Xumus" u HanpapiaeHHIo moAroToBkH 510500
"Xumus" / 10. A. Tlenrtus, JI. B. Bunkos. - Mocksa : Mup; Mocksa : ACT, 2003. - 683 c.

4. ®u3nYecKHe METOIBI HCCIIEeNOBAHKS HEOPraHMYECKUX BEMECTB : yueOHoe IocobHe aIs
CTYZEHTOB, 00yuaromuxcs no cnenuansHoctd 020101 "Xumug" HanpaBneHus MOANOTOBKH
020100 "Xumusa" / T. T'. Bamuuesa [u ap.] ; mox pen. A. B. Huxonbckoro. - MockBa: AKanemus,
2006. - 443c.

8. Yuebno-memoouueckoe obecneuenue camocmoamensHoii pabomsl 06yualowuxca

1. Mocranerusa JI.B. XHMHKO-aHAIMTHYECKHH KOHTPOJIL KAueCTBA OKPYKAFOIIEH Cpebl.
Metonuyeckne ykasaHus K BBIIOIHEHHIO Tab0paTOpHEIX paboT 110 AUCIHILIKHEE CIEIHATM3aIHHA
«XMMHKO-aHAIMTUYECKUH KOHTPOIb KadecTBa OKPYKAIOMEH Cpemsl» U CTYIEHTOB
cnenuansHocTd 04.05.01 — dyHnameHTanbHas M NpUKIATHAs XUMHA (Ha 1IPaBaxX pPYKOIHCH).
Kypran, 2016. -35c.

9. Hugpopmanyuonnsie mexnonozuu, npozpammuoe obecneuenue u UHMOPpMauuoHHbie
CRpABO4HbIE CUCHEMbI

[Tpu uTenny nexuuil HCIONB3YIOTCS CIAHI0BBIE IPE3CHTAIIHH.

MunuManbsHEIE TPeOOBAHKA K OIEPALMOHHOM CHCTEME M IIPOrPaMMHOMY 06eCIeUeH IO
KOMIIBIOTEpA, HCITOJIE3YEMOrO IIPH [T0Ka3e cinainoBeix npeseHTanuid: Windows XP, Foxit Reader
Pro Bepcus 1.3.

10. Mamepuanvho-mexnuueckoe obecneuenue OUCHUNIUHDBI

3aHATHS NPOBOJIATCSA B CIENHATH3UPOBAHHOM JIaG0PATOPHH aHATMTHYECKOH XHUMHH,
CHA0XEHHOH COBPEMEHHBIMH NPUOOPaMH, BBITSKHBIMH MIKahaMu U CIIEIHATEHEIM
o6opynoBanueM. KoMnbroTepHBlii Ki1ace, MyJIbTUMeIHIHOE 000pyI0BaHEe (IEPEHOCHOM
NEPCOHANBHEIA KOMIIBIOTED, MYJIbTHMEAUHHBIN IPOCKTOP, MYJIbTHME THHHBIH 3KpaH).
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HPUIIOXEHME 1
AHHOTaIKs K pabodeii MporpaMMe JHCIHITIIHHEL

“MeToabl H CPeICTBA AHATHTHYECKOTO KoHTpoOas"”

OGpasoBarebHOM IPOrpaMMBI BEICIIETO 06pa30BaHHs
IIPOrpaMMBI CTIEIHAIMTETA
04.05.01 - “@ynaaMenTanbHas M IPHKIAXHAS XHMHS”
HanpasneHHOCTS “AHannTHYecKas xumun”

TpynoemxocTs aucoummansr: 5 3E (180akamemuyeckux yaca)
Cemectp: 9 (ounas dhopma o6yuenus)
@opMa MPOMENKYTOYHOH ATTECTAIHE: JK3aMeH

Coneprxanue JUCIMIIIMHEI

Borpockl opranmsanun, (QyHKIMOHHPOBAaHHS X Pe3yIbTaTHBHOCTH CHCTEM DKOJIOTMYECKOTO
monuTopunra. CocraB  atMmoctepHoro Bozmyxa, THAPOC(EPHBIX OOBEKTOB, IIOUYBEI
K1accuUKanus 3arps3HUTENe; HOPMHPOBAaHHWE 3arpsA3HUTENIEH H OLICHKAa 3KOJIOTMYEeCKOro
COCTOsHUA  okocHcTeM. Oprammsanus HaOMONEHHWH, IIpOBeeHHE npoboorbopa u
NpoGOIOATOTOBKH,  METOABI H CpPENCTBa MOHHTOPHHTa OKpYy»Xaromei cpeabl. XHMHKO-
AHATHTHYECKHH  KOHTPOIbL  KadecTBa H 0e30macHOCTH OKpY KaroIek CpEIBL.
CneKTpockonuyeckne, SIEKTPOXHMHYECKAE H Xpomarorpadpuyeckue MeTOHBL. MeTobl
KOHTPOJIs HHIMBHYalIbHBIX BeIeCTB. METOIbI KOHTPOJIT MHOTOKOMITOHEHTHBIX BEIIECTB.
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