MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
XuMHuecKHe MeTo/ibl KOHTPOJISI OKpY)Karoliei cpeabl

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 1

Cemectp: 2

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekumu 12 12 yacos
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 36 36 4yacoB
4 CamocTosiTesibHas paboTa 36 36 4yacoB
5 Bcero (6e3 3k3ameHa) 72 72 4acoB
6 OO011jast TPY0EMKOCTh 72 72 yacoB
2.0 2.0 3.E

3auet: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JIOLIeHT, K.T.H. Kagenpa POTOM Jleonos C. H.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

JIOLIEHT, K.0.H Kadenpa POTOM Hecmenosa H. H.

CTapllWi rperno/iaBaresns Kadegpa
POTOM Tuxonosa M. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

dopMHpOBaHUe y CTYeHTOB yYMEHWM U TpPaKTUUeCKUX HAaBBbIKOB OpraHU3alluM U TPOBeAeHUs
XUMMUECKUX WCC/Ie[0BaHUN [/l TOMy4YeHUs] ONTUMaabHOW HMHGOpMAaluM O COCTOSIHUM OKpY»Karoilei
Cpe[ibl, IPOBeZieHUsT OLIeHKH BO3/eHCTBYS Ha

OKPY)KarolLllyt0 TPUPOJHYI Cpelly C Lebl0 IPOTHO3WPOBAHUSI BO3MOKHBIX HW3MEHEHUM U
pa3paboTKu 0/TOCPOYHBIX PellleHUi B

00s1acTh OXpaHbl OKPY KaroIIel Cpesibl.

dopmupoBaHUe CIIOCOOHOCTH OOOCHOBBIBATH OINTHMAaJbHBIM BLIOOD METOZQ, CXeMbl aHaJIM3a,
YC/JIOBUM PErvcTpalyyd aHaJIMTUUeCKOTO CHArHajda Ha OCHOBE TeOPeTHYeCKUX IMOIOKeHUM XUMHYeCKUX
MeTOZ0B aHa/m3a

dopMUpOBaHHWEe TBOPUECKOTO MBIIUIEHUS, 00bevHeHHe (QyHAaMeHTaTbHBIX 3HAHUKA OCHOBHBIX
3aKOHOB XMMHUYECKHMX MeTOZOB aHaju3a C T[OC/IeJyIOLUM BbITIOJITHEHHEM KayeCTBEeHHOro |
KOJTMUECTBEHHOTO aHa/lv3a W MaTeMaTU4YecKol o0pabOTKOW pe3ynbTaTOB aHaiu3a C  Y4YeToM
MEeTPOJIOTUUeCKUX XapaKTepUCTUK

@®opMHpOBaHUE HABBIKOB CaMOCTOSITE/IbHOIO BBITIOJIHEHUSI KaueCTBEHHOIO W KOJIMUYeCTBEHHOIO
aHA/IM30B HEKOTOPbIX TPOMBIIUIEHHBIX M TIPUPOJHBIX OOBEKTOB W OLIEHKH IIOTPELIHOCTeH Ha BCeX
CTaZusIX POBeJeHUS

1.2. 3agauM JUCIHUILIMHBI

—  XapakKTepUCTHKa MPUPOHOM Cpebl KaK 00beKTa 9K0JI0THUeCKOr0 KOHTPOJIS;

—  M3yuyeHHe OCHOBHBIX CTaJIul U XapaKTePUCTHK TIPOIiecca KOHTPOJIS IPUPOAHOM cpejibl (0TO0p
TIpOOBI, TIOATOTOBKA

— mpo0Obl, U3MepeHHe cocTaBa, 00paboTKa U Mpe/CTaB/IeHUe Pe3y/IbTaTOB U3MEpPEeHHUs);

—  U3yueHHe TeOpeTUUeCKUX OCHOB XMMHUUECKUX U (PU3NKO-XMMHUeCKUX MeTO/I0B aHa/In3a;

—  W3yyeHHe HeKOTOPBIX 0COOEHHOCTeN KCIPeCCHBIX METO/[0B KOHTPOJISI OKPY KaroIllel Cpe/ibl;

— nmnpuoOpeTeHWe HABBHIKOB B BbIOOpE MeETO/IOB, TE€XHUYECKMX CPEJCTB W COBPEMEHHBIX
IprOOpPOB KOHTPOJISI IPUOPUTETHBIX 3arpsi3HeHH OKPY»Karolllel cpeibl.

2. MecTo pucomiuinHel B cTpyKrype OITIOII

JucouniyHa «XUMHUuecKre MeTo/ bl KOHTPOUIs OKpy»Katoiieil cpeabl» (b1.B./1B.7.2) oTHocUTCS K
6noky 1 (BapuaTvBHasi 4acTh).

[TpefmecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/bHble 3HAHUS,  SIBJISIIOTCS
Clefyoole  OUCLMIVIMHBL:  be3onacHOCTb  KU3HeZesTeNbHOCTH, HopMmMupoBaHue U CHWKeHUe
3arpsi3HeHUs OKpYsKarolei cpeibl, XUMHUSI.

[TocnenyromymMy AUCLATIIMHAMU SIBJISTIOTCSL: DKOJIOTHYeCcKast SKCIiepTr3a.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUHI:

— TIK-20 crocoOHOCTBIO MPUHMMATh yuaCTWe B HAyUHO-HCC/Ie[OBATEIbCKUX pa3paboTKax o
Npo(U/II0 TIOATOTOBKU: CHUCTEMAaTU3UPOBaTh MH(OPMALIMIO 110 TeMe UCC/eJ0BaHUM, IPUHUMATh yuacTHe B
JKCIepUMeHTax, 00pabarTeiBaTh MOyYeHHbIe JaHHBIE;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh COBpPEMeHHbIe TeopeTHUeCKUe TMpe/CTaB/eHus] XUMUU U CIOCO0bl X TPUMeHEeHUs K
OTHMCAHUI0 Y aHa/lU3y XUMHUYECKUX TPOLIeCCOB B Pa3/MUHBIX MPUPOJHBIX Cpefax; CYLIHOCTb (PU3MKO-
XUMUYeCKUX TIPOLIeCCOB, MPOUCXOASIUX B 6roocdepe, rugpocdepe u atMmocdepe; 0CHOBHbIE HICTOUYHUKU
aQHTPOIIOTeHHOTO XMMHUUeCKOT0 3arpsi3HeHUs OKpY»Karollei cpe/ibl, BU/IbI U 3aKOHOMEPHOCTH MUTpal[uu 1
TpaHcOpMaLMM 3arps3HSIOIUX BeLeCTB B TPUPOJHBIX CpefaxX; CHeLU(PUUHOCTb aHaJIUTAUYeCKOTO
CHWTHaJ/la ¥ 0COOEHHOCTH €r0 U3MepEeHHUsI B Pa3/TMUHBIX TIPUPOJHBIX CPe/lax; OCHOBBI (DU3UKO-XMUMHUUECKUX
MeTO/IOB aHa/iM3a: a) ONTUYeCKUX (IMUCCHMOHHBIM CMeKTpalbHbIM aHa/lu3, MeTOAbl aTOMHOU U
MOJIEKY/IIPHOM  abOCOpPOITMOHHOM  CHeKTpocKomuu ¥ 7p.); 0) Xpomarorpaduueckux (MeTOBI
HMOHOOOMeHHOM XpoMaTorpaduni, ra30KHUAKOCTHOM XpoMaTorpadvyd U [p.); B) 3JI€KTPOXMMMUECKHUX
METO/IOB aHa/in3a (BOJIbTaMIIePOMeTPUUEeCKHUX, TOTeHJMOMEeTPUUeCKUX, 371eKTPOrpaBUMETPHUUeCKUX U JIp.
) OCHOBHBIE TIOJIOXKeHUsI, Jie)Kalllie B 0CHOBe BbIDOpa MeTo/la aHa/li3a M CXeMbl aHaJln3a.
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—  yMeThb MpPO/IEMOHCTPUPOBATh CBSI3b MEXKAY Pa3/IMUHbIMU (U3UKO-XUMHUECKUMU METOZaMHU
WCC/IeIOBAaHUS, CTPYKTYPOH W CBOMCTBaMHU BeIIECTB, 3arpsi3HSIONIMMHU OKDPY’KaloOIIyI0 Cpefy; YMeTb
TIPE/I/IOKUTh ONTHUMasbHbIE CXEMbl XMMHUYECKOTO aHa/iu3a OOBEKTOB OKDY)KAOIIel Cpebl C y4eToM
BO3MO)KHOCTEH UM OCHAIleHUS XUMHUECKOW J1iabopaTtopvy; yMeTb T'PAMOTHO TPOKOMMEHTUPOBATh
ToJlyyaeMble  pe3y/IbTaThl C YYeTOM [IOTPEeIIHOCTH MCIO/Mb3yeMbIX METOAWK aHa/lv3a, 3HaueHWi
TIpeZie/TbHO-/I0MYCTUMbIX KOHI[@HTpAIMii COeJUHEHUH B KOHKPETHOM OOBEKTe; OpOPM/ISTH pe3y/bTaThl
XMUMHYECKOTO aHa/T3a C YYeTOM METPOJIOTUYeCKUX XapaKTePUCTHK

— BJIaieTh OCHOBaMH Teopur (yHAaMeHTA/TbHBIX Pa3/esioB XUMHU (TMPEXXK/e aHATUTHUECKON U
(u3MUeCKON XMMHH) HaBbIKaMU TTPOBEIeHNs] HEKOTOPBIX aHAIMTHUECKUX OMepPal[Uii U CBSI3aHHBIX C HUMU
pacueToB, pabOThI Ha aHAJTUTUYECKUX MPUOOpax, pacIMPPOBKH aHATUTHUECKUX CUTHAJIOB, TO/TyUYeHHbBIX
ripu 06paboTke monyueHHON MH(MOPMALMM MeTOJaMH PEervcTpalyud U o0paboTKH pe3y/IbTaToB (PU3HKO-
XUMUYECKUX IKCIIEPUMEHTOB MeTo/aMHM 0TOopa IMpob /i TIPOBeIeHUs] XMMUYECKOTO aHa/inu3a 00beKTOB
OKDPY>KaroIllel cpe/ibl; MeTO/IlaMH TTOCTAHOBKH 3a/1au MPUKJIaJHBIX UCC/Ie[OBaHUN B 00/1aCTH MOHUTOPHHTA
OKpY)Karolllel cpe/ibl, IPOBeIeHHsT UCC/IeI0BaHUIA U MHTEPITPeTal[du pe3y/IbTaToB

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OO6wjasi TPYAOeMKOCTb [JUCLMIUIMHBI cocTaByisieT 2.0 3ayeTHBIX €JUHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM eATeIbHOCTH Bcero vacos CemecTpsl

2 cemeCTp
AynutopHblie 3aHATHSA (BCEro) 36 36
Jlekuym 12 12
IIpakTryeckue 3aHATUSA 24 24
CamocrosiTenbHasi pabota (Bcero) 36 36
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 12 12
IToaroroBka K nmpakTUUeCKUM 3aHATUAM, CeMUHapam 24 24
Bcero (6e3 sk3ameHa) 72 72
OO0111ast TPYJ0EMKOCTB Yac 72 72
3aueTtHble Eavnuibl TpygoeMKoCTH 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
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1 |BBegeHue B KypC «XUMHUECKHE METO/bI 2 6 8 16 [TK-20
KOHTPOJIS1 OKPY’Karollel cpefibl»
2 | XuMHueCcKHre MeToJbl U Cpe/iCTBa 3 6 8 17 ITK-20
VHCTPYMEHTAa/IbHOTO KOHTPOJIS
9K0JIOTUYECKOTO COCTOSIHUS aTMOC(ephl U




BpeJHBIX BLIOPOCOB B atMocdepy.

3 | XuMHueCcKre MeTOAbl U Cpe/CTBa 3 6 8 17 IIK-20
9KOJIOTMUeCKOr0 KOHTPOJIS BOJHOM Cpe/ibl

4 | X¥iMUYeCKue MeTOAbl U Cpe/iCTBa 2 0 3 5 ITK-20
9KOJIOTUUECKOTO KOHTPOJISI [TOYBEHHOTO
TOKpOBa

5 | DKCIIpecc-MeTobl XMMHAUYeCKOro aHaam3a 2 6 9 17 [1K-20
00BEKTOB OKpY>Karolllel Ccpe/ibl
Nroro 12 24 36 72

5.2. Coaep)kaHue pa3/je/ioB AUCHUILUIAHBI (M0 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUIUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zieioB AUCLUTUIMH (TI0 JIEKI[USIM)

CopeprkaHue paszie/ioB JUCLIMTUTUHBI 110

Hassanus paszenos
JIEKLIUSIM

TpynoeMKOCTb,
q
dopmupyeMblie
KOMIEeTeHL[UU

2 cemeCTp

N

1 BegieHre B Kypc «XuUMHUUeCKHe [TpupoaHas cpesja Kak 00beKT ITIK-20
MeTO/[bl KOHTPOJISI OKPY KaroIiei 9KO0JIOTUYeCKOTO KOHTPOJIsi. OCHOBHBIE
cpesibi» 3arpsi3HUTEJV TIPUPOJHON CPeJbl U UX
HCTOUHMKU. HopMupOBaHe 3arpsisHeHUH
B BO3/yXe, BoJie, ouBe. OCHOBHbIE
00beKThI aHa/m3a. Posib XuMIUeCcKoro
aHa/M3a B peleHny npobaeM
oKpy»Karotieli cpesibl. OCHOBHBIE CTaUU
Y XapaKTePUCTUKHU TIPOLIeCcca KOHTPOJIS
MIPUPOHOU cpeabl. OTOOp MpoOHI,
TIOATOTOBKA MPOOBI, M3MepeHHe COCTaBa,
o6paboTKa U TipeficTaB/ieHre pe3y/IbTaToB
u3mepenusi. OCHOBHbIe TpeOOBaHUS K
XUMHUYeCKUM MeTOZIaM U CpeJiICTBaM
KOHTPOJISI IPUPOJHOM Cpezibl

HToro 2

2 X¥MUUYeCKUe MeTO/ bl U Cpe/iCTBa OO0111as1 XapaKTepUCTHKA aTMOC]epHI. 3 [TK-20
MHCTPYMEHTAa/IbHOTO KOHTPOJIS EcTecTBeHHbIe U aHTPOIIOTeHHBIE
5KOJIOTMUeCKOT0 COCTOSIHUS VICTOYHMKM 3arpsi3HeHHs1 aTMOC]ephI.
arMoc¢epbl ¥ BpeHBIX BEIOpOCcOB B | [Toka3aTenu, UCMOIb3yeMble Jjist
armocdepy. CaHUTApHO-TUTMEHUYEeCKOW OLIeHKH
BO3y1HOM 30HbI (IIJK xrimuueckoro
BelllecTBa B Bo3ayxe paboueii 30HbI, [TIK
MaKCHMa/bHO pa3oBasi B BO3/lyXe
HacesieHHBIX MecT, [I/IK cpeaHecyTouHas
B BO3/lyXe HaceJeHHbIX MeCT U Jp.).
Cy1L{HOCTb OCHOBHBIX METO/IOB aHa/In3a
3arpsis3HeHUs aTMoCcepsbl:
abCcopOLIMOHHBIN, CTIeKTpabHbIN MeTO,
3/IEKTPOXUMUYECKUI MeTOZ, TJlaMeHHO-
VMOHU3aLIMOHHBIN MeTo[,
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TEePMOKOH/JYKTOMeTPUYe CKUI MeTOf,
MaccC-CreKTpOMeTprUUeCcKuii MeTo/,
SMHCCHOHHBIM METO[I,
Xpomarorpaduueckuii MeTo/.

HToro

3 XuMHuuecKre MeTo/Ibl U CpeJiCTBa
9KOJIOTMUeCKOT0 KOHTPOJISI BOJHOU
cpefbl

Krnaccuduikaiusi Boz 1o KOHL|eHTpaLuu
PaCcTBOPEHHBIX BeIlleCTB, 10 MpaKTUKe
BO/IOMCIIOIb30BaHUsl, 110 KPUTEPUSIM
KauecTBa. VICTOUHUKY 3arpsi3HeHUs BO/.
[Toka3zarenu, ucrnonb3yemsble JJ1s
CaHUTapHO-TUTMeHUUeCKOM OL|eHKH BOJ.
MeTo/b1 pOOOTIOATOTOBKH: BbIllapUBaHUe,
reperoHkKa € BOZSHBIM [1apoM
(KOIUCTUNISALMST), BBIMOpa)KBaHUe,
coocaxeHre, MeMOpaHHOe pa3ie/nieHue,
9KCTpaKLUs (KUJKOCTHasl, Ta30Basi,
TBepAodasoBas). TuTpomeTpuueckue u
WHCTPYMeHTaJIbHble MeTO/bl
aHA/IUTUYECKON XUMUHU [J151 KOHTPOJISt
COCTOSIHUSI BOAHOM cpefibl. DoToMeTpus,
KOJIODUMETPHS1, CIeKTPO(OTOMETpHS,
TOTeHLIMOMeTpUsI, XpoMoTorpadusi.
MeTozbl U CpefCTBa OTpe/ie/ieHust
conecogepxanusi U pH cTouHbIX BOJ,.
OnpesieneHre KOHLIEHTPALMX MeTasljloB B
BO/Ie BOJIbTAMITIePOMeTPHUe CKUMHU
MeToziamu. [Tonsiporpaduueckuii MeToz 1
nipuOOPBHI /17151 OTpe/iesieHrsl Kol4yecTBa
PacTBOPEHHOI'0 KUC/I0PO/a B BOJE.
OnTuueckue cpesiCcTBa KOHTPOJIS
MYTHOCTHU BOJbI.

HNToro

[T1K-20

4 XvMuyeckue MeTo[bl U Cpe/iCTBa
5KO0JIOTHYe CKOT'O KOHTPOJISA
TOYBEHHOI'0 NOKPOBA

[TouBeHHBIM TTOKPOB KaK OOBEKT
9KOJIOTMUeCKOro KOHTPOJIsl. VICTOUHMKU
3arpsi3HeHus1 MouBkl. [loka3arenu,
WCII0/Tb3yeMble /1JIs CAHUTapHO-
TUTMeHUYeCKol OLIeHKU MOUBbl. MeTozbl
NpoOOTOATOTOBKY TI0YB: CyXasi U MOKpasi
MUHepau3aLus, u3buparesbHOe
pacTBOpeHue, SKCTPaKLus (KUAKOCTHas,
ra3oBasi), CBepXKpUTHUecKasi QirorHast
9KCTpaKLUsl. XMMHUYeCKre MeTO/bl U
CpeZiCTBa KOHTPOJIs1 3arpsi3HEeHNs [I0YB
He(TernpoAyKTaMH U TsKeIbIMU
MeTaJlylaMHu.

HToro

ITIK-20

5 DKCIIpecc-MeTo/ibl XUMHUUECKOTO
aHa/mM3a 00BEKTOB OKpYyKarolek
cpefbl

JKcIpecc-MeTo/ibl, KnaccuduKarusi.
Tect-cpepcTBa, prMepbl
ucnosb3oBanud. [Josumerpsl. [Ipunimn
JleVICTBUS U IPUMEPBIMCIIONb30BaHUS
J03uMeTpoB. OniepaTUBHBINA aHaIU3
BOJIHBIX Cpef; MeTo bl KOJIM4eCTBeHHOM

[T1K-20
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OLIEHKH OTIpeZie/ieHUst
cofiepKaHUsI3arps3HSIIOIINX BeIeCTB C
TIpUMeHeHUeM TeCT-
cpezcTB.MeTponoruueckasi orjeHKa
H3MepeHU.

HToro

2

Wtoro 3a cemecTp

12

5.3. Pazensl AMCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBS3M C 00ecneunBarIMH (MPeAbIAYMMHI)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zenbl JUCLIMIIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TpeAbIYLUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATUTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM AWCLIMIUIUHBIL, 17151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTIeunBatoIUX U
Ne HavmeHOBaHUe IMCLMIITMH obecreurBaeMbIX JUCLIUIIIAH
1 2 3 4 5
[IpepecTByromue AUCLIUIIUHBI
Bbe3omacHOCTE KHU3HeesaTe/IbHOCTH + + +
2 |HopMmupoBaHue U CHUKeHHe 3arpsi3HeHus 4 4 + +
OKpYy»Katolllel cpe/ibl
3 | Xumus + + + + +
[Tocnepyroiye AUCLUITIMHBL
1 | Jkonorunueckas 3KCriepTr3a + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
VCLIATITUHBI
Bunpl 3aHATHI
x =
= (@]
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E = S i OPMbI KOHTPOJISA
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T @]
(=¥ =
= =
@)
ITK-20 + + + KonTtposbHast pabora, OTueT 1o
WHUBY/ya/IbHOMY 3a/JaHuIo,
KoHcnekT caMOnoiIrOTOBKH,
Ornpoc Ha 3aHATUSIX,
BricTynienue (goknan) Ha
3aHsiTUH, Pedepar
6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUsA
He npegycmorpeno PYII
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He mipegycmorpeno PYII

7. JTaGopaTopHBIA MPAKTHKYM

8. [IpakTHUecKue 3aHATHUS

CopeprkaHye MpaKkTUUeCcKruX paboT npuBeseHo B Tabmuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Haspanwst paszenos

CopeprkaHre PaKTUUECKUX 3aHSATHI

TpyzoeMKOCTb,

q

dopmupyemblie

KOMIIeTeHIINH

2 ceMeCTp

1 BeegieHue B Kypc «XuMHUUeCKHe
MeTO/Ibl KOHTPOJISI OKpY>KaroLei
cpeb»

Br160p COBpeMeHHBIX METO/[0B KOHTPOJIS
3arpsI3HSAIOLIUX BeleCTB B 00beKTax
oKpy»katoleli cpesie Ornpe/iesieHue
YyBCTBUTETHLHOCTH U TIPE/ieIOB

oOHapy keHHsl 3arps3HSIIOIINX BellleCTB
COBpeMeHHBbIMU MeTO/JaMU

()]

HToro

ITIK-20

2 XuMHuecKre MeTo/ibl U CpeJiCTBa
HWHCTPYMEHTa/IbHOTO KOHTPOJIS
9KO0JIOTUUECKOTO COCTOSTHUS
aTMocdepsl ¥ BpeJJHbIX BEIOPOCOB B
atMocdepy.

OrnpefesieHrie KOHL|EHTPALUH
3arpsi3HAIOLLUX BelllecTB B aTMocdepe
METO/JOM aTOMHOM CITeKTPOCKOIHH.
3ajauu 10 orpe/ie/IeHHI0 3JIeMeHTHOTO
COCTaBa Coe/IMHeHUsI 110 MacC-CIIeKTPY
HU3KOT'O U BBICOKOTO pa3pelleHysl.
AHan13 Macc-CrieKTpoB CMeCH
coesuHeHUM. Pacuet cozeprkaHust
M30TOITHOM METKHU.

Ntoro

ITK-20

3 XuMHuecKre MeToAbl U Cpe/iCcTBa
9KOJIOTHYECKOTO KOHTPOJIsI BOAHOM
cpefbl

3aiauu Ha ompeiesieHre KOHIeHTpaLlvn
VIOHOB TMOTEeHL[MOMEeTPHUUeCKUM MeTO/[0M
C WCTI0/Ib30BaHIEeM MOHHO-CEeTeKTUBHBIX
371eKTpozioB. PaboTa c rpaduueckim
0TOOpa’keHreM 3/1eKTPOXUMHUEeCKUX
TIPOLIeCCOB, MPOTEKAOIIMX B X0Ofie
aHa/IMTHUECKUX SKCIIEPUMEHTOB (KpHBbIe
TUTPOBAHUSI, BOJILTaMITePOTPaMMBI,
NOJISIPOrpaMMBel). 3aziauu 1o
OIpe/ie/IeHNI0 KOJTMYeCTBEHHOTO U
KaueCTBEHHOT'O COCTaBa PaCTBOPOB
BOJIbTaMITePOMETPUUECKUM U
nossiporparueckum MeTofiaMu.

HToro

ITIK-20

5 DKcrpecc-MeTobl XMMUUeCKOTrOo
aHa/M3a 00BEKTOB OKpYyKaroIlieH
cpenbl

Vicnonb3oBaHue TECT-CUCTEM B SKCIIpeCC-
aHanu3e. Beibop copbeHTa B KauecTBe
TecT popm.TecT-peakiy 0OHapyKeHUsT
psizia 371IeMEeHTOB ¥ OpraHUyeCcKuX
BeIIleCTB MOAU(PUIIPOBAHHBIMU
copbenTamu. BusyanbHoe BoCIipusiTHe
AHAJIMTUYECKOTO CUTHAJIa Ha TpUMepe
TOJTyYeHHbBIX TeCT-(HopM.

ITIK-20
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VHCTpYMEHTA/IbHBINA METOJ, BOCIIPHUSITHSI
aHA/TUTUUECKOTO crurHasia. ObpaboTka
Pe3y/IbTaToOB 3KCIPeCC-aHaI|3a. .

HToro

Wtoro 3a cemecTp

24

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsura 9.1 - Byl camocTosiTesTbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYeMble KOMITETEHIIUH
4 g
5 =
9 =N
o & v T
Buapl camocTosiTeIbHOM S > o
Ha3Banus paszenos g7 = @opMbI KOHTPOJIS
paboThI o s 9
S E
=S a =
o, e 2
= S
2 ceMeCTp
1 BBegieHue B Kypc IToaroroBka K 6 IIK-20 Koncnekr
«XUMHYeCKHUe MeTO/Ibl MpaKTUUYe CKUM 3aHATUSIM, caMoroAroToBku, Ompoc
KOHTPOJISl OKpYy’Karolllell | ceMUHapam Ha 3aHaTusX, Pedepar
bI»
CPEA ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
Utoro 8
2 Xumnueckue metofbl U | [logroroBka K [omariHee 3azanve, 3auet
cpefcTBa MpaKTUYe CKUM 3aHATUSIM,
WHCTPYMEHTAIbHOTO CceMUHapam
KOHTPOJIS1 5KOJIOTUYE CKOTO TpopaBoTKa JIeKIHOHHOrO 2
TOSTHUSI aTM bl U
cocTo arMocgep Marepuasa
BpeTHBIX BEIOPOCOB B
atmocdepy. Hroro 8
3 XumMmnueckue Metogbl U | IToaroroBka K 6 IIK-20 Koncnekr
Cpe/CTBa 3KOJIOTUYECKOTO |PAKTUYeCKHUM 3aHATUSIM, CaMOIIOZArOTOBKH,
KOHTPOJISl BOOHOW Cpefibl | ceMUHapaM KoHTposbHas paboTa,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JIeKIMOHHOTO 2 Ompoc Ha 3a
Marepuasa
Utoro 8
4 Xumnyeckue Metozbl U | [IpopaboTka JIeKIIMOHHOTO [TK-20 KoHcriexkr
CpeZiCTBa 3KOJIOTMUECKOr0 | MaTepuasa CaMOMOJTOTOBKH,
KOHTPOJISI TIOUBEHHOTO Vitoro 3 KoHTponbHas paboTa,
TIOKpOBa Ornpoc Ha 3aHATUSAX
5 DKcrpecc-MeTobl ITogroroBka K 6 IK-20 3aueTt, KoHCreKkT
XUMHYECKOro aHa/In3a MpaKTUYe CKUM 3aHATUSM, CaMOMO/TOTOBKY,
00bEKTOB OKpY>KaloIllleld | ceMUHapam KoHTponbHas paboTa,
cpefbl Ornpoc Ha 3aHATUAX
PeA [TpopaboTKa /eKLIMOHHOTO 3 p
Marepuasa
HToro 9
Wtoro 3a cemecTp 36
Ntoro 36
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 ceMecCTp
Koncriekr 5 5 2 12
CaMOITOJrOTOBKU
KoHTponbHast paboTa 10 10 5) 25
Ornpoc Ha 3aHATUSAX 10 10 5 25
Otuert no 10 10 5 25
WH/JVBU1yaJIbHOMY
3a/JaHUI0
Pedepar 5 5 3 13
Wtoro Makcumym 3a 40 40 20 100
Tepuoz,
Hapacraroym utorom 40 80 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabsuria 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha 1aTy KOHTPOIBbHOM TOUKH Ouenka
> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% oT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Mpe/cTaB/eH B Tabmuiie

11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo110)
4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ ) ( ) 65 - 69 Y P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. Kopoeun H.B. O01ias xumMusi : YueOHUK il TEXHUUEeCKUX HAIrlPaBJIeHUH U CIelUaabHOCTeH
BY30B - 7-e u3[., ucrp. - M. : Beiciias mkosa, 2006. - 556[4] c. (Hanuuue B 6ubmoreke TYCYP - 220
9K3.)

2. OcHoBbl 00melt 1 ¢u3nyeckoid XuMuK [DneKTpoHHbIM pecypc]: Yue6Hoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMI TOCyZapCTBEHHbIM YHUBEPCUTET CHUCTEM YIIpaB/Ie€HUS U
pazarosnekTpoHuku (Tomck), Kadenpa 371eKTPOHHBIX TEXHOJOTHI W SKOJOTMUYEeCKOr0 MOHUTOPWHIA. —
ONeKTPOH. TeKCToBble nAaH. — Tomck: 2015, 200 c. [DnekTtpoHHbIM pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/5136, cBoOOgHBII.

3. CapoBHuKOBa, JltogMuina KoHCTaHTMHOBHA. DKOJIOTHS U OXpaHa OKPY’Karollel cpefbl MpU
XVUMUYeCKOM 3arpsisHeHuH : YueOHoe rocobue asisi By3oB / JI. K. CamoBHukoBa, [I. C. Opnos, U. H.
JlozaHOBCKast. - 3-e u3., repepab. - M. : Beiciias mikosa, 2006. - 333[3] c. (Hanuuue B OUOIHMOTEKE
TYCYP - 50 3k3.)

12.2. lono/iHMTe/IbHAA JIMTeparypa

1. Tmuuka H.JI. Ob6ijas xumus: YuebHoe rocobue ayis By3oB / H.JI. ['mubka. — 11-e usg.—M-J1.:
Xumust, 1964. — 688c. (Hammuue B 6ubmoreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heopranuueckass xumus : Yue6Hoe mocobue asist By3oB / H. C. AXmeToB. -
M. : Beicias mkosa, 1969. - 638[2] c. (Hanuuue B 6ubmoreke TYCYP - 15 3Kk3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. SfIKkyHnHa; MUHHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epeparuy, TOMCKUM TOCYyJapCTBEHHBIM YHUBEPCHUTET CHUCTeM  YIIpaB/leHUS U
paziro3/1eKTpoHuKHY, Kadepa TexHOMOTUUA PaiIM037IeKTPOHHOM anmaparyphl. - Tomck : TMIII0, 2000. -
157 c. (Hanuuue B 6ubmioreke TYCYP - 31 3k3.)

4. Tmuaka H.JI. 3agauu u yrpakHeHus 110 o01rieit xumuu : YuebHoe rocobue s By3oB / H.JL.
['muHKa. - 20-e u3g., crepeorun. — M.: Xumus, 1973. — 263[1] c. (Hanuuue B 6ubmoreke TYCYP - 38
9K3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe rocobue / E. B. YukuH; MuHucTepCcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepaiiy, TOMCKUM ToCy/lapCTBeHHbIN YHUBEPCUTET CHUCTEeM YIIpaBlIeHUS U
pagro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
c. (Hammuue B 6ubmioreke TYCYP - 62 3k3.)

6. [pyros, FOpuii CrernaHoBuu. ["a3oxpomarorpaduueckuii aHaiu3 3arps3HEeHHOrO BO3Ayxa :
[TpakTrueckoe pykorozcteo / FO. C. [Ipyros, A. A. PoguH. - 4-e u3z., nepepab. u gorm. - M. : BUHOM.
Jlaboparopwust 3HaHui, 2006. - 528 c. (Hamuure B 6ubmoreke TYCYP - 5 3K3.)

7. Hpyroe, HOpuii CrernaHoBuu. ['a3oxpomarorpaduueckass HAeHTU(MUKALUMS 3arps3HeHui
BO3/lyXa, BOJbI, TTOUBBI 1 O6uocpes : ITpakruueckoe pykoBogctso / FO. C. [pyros, U. T. 3enkeBuu, A. A.
PoguH. - 2-e u3g., mepepab. u gom. - M. : BUHOM. Jlabopatopus 3Hadmi, 2005 ; M. : ®usmataut, 2005. -
752 c. (Hamuue B 6ubmioreke TYCYP - 10 3k3.)

8. AcradbeBa, Jlrogmuna CepreeBHa. JKojorHUecKass XUMHUSA : YUeOHMK /i1 CpeaHero
npodeccroHansHoro obpaszoBanus / JI. C. ActadbeBa. - M. : Academia, 2006. - 222[2] c. (Haiuuue B
oubmioreke TYCYP - 30 3k3.)

9. CanoxnHukoB, HOpuii AnekcaHipoBu4. PasnoakTMBHOCTE OKpysKarouieu cpezbl. Teopus u
TIPaKTHKa : yueOHOe U yueOHO-MeToAMueckoe Tiocobue it By30B / FO. A. Carokaukos, P. A. Anues, C.
H. KanmbikoB. - M. : BUHOM. Jlabopatopus 3Hanu#, 2006. - 286 c. (Hanuuue B 6ubmioreke TYCYP -
20 3K3.)

10. Opnoe, Omutpuii CepreeBuu. Xumusi 1ouB : YueOHMK gy By3oB / JI. C. Opnos, JI. K.
CapoBHuKoBa, H. M. CyxaHoBa. - M. : Bricmas 1ikona, 2005. - 557[3] c. (Hamuuue B 6ubmoreke TYCYP
- 10 7k3.)

11. Tleperyn, E. BwicTpble MeToApl OIpefiesieHHsi BpeJHBbIX BelllecTB B Bo3ayxe [Tekcr] / E.
[Meperyx. - [B. m. : 6. u.], 1970. - 358 c. - (Hanuuue B 6ubmoreke TYCYP - 1 3k3.)

12. CvmupHoB, T'enHaguii BacwibeBuu. @Ousnueckue MeTOAbI HCC/INOBaHHS OOBLEKTOB
OKpy)Karoiiel cpefipl : yuebHoe mocobue / I'. B. CmupHoB, [I. I. CmupHOB ; @efepanbHOe areHTCTBO 10
obpa3oBaHuto, TOMCKUN TOCyJapCTBEHHBI YHUBEDPCUTET CHCTeM YIIpaB/ieHUs] W PaZN03/IeKTPOHUKH,
Kadenpa pasnosneKTpOHHBIX TEXHOJOTUM U 3KOJIOTHYeCKOro MoHUTOpuHra. - Tomck : TYCYP, 2007. -
167 c. (Hamuue B 6ubmioteke TYCYP - 50 3k3.)
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13. Maiictpenko, Banepuii HukonaeBUU. OKO/IOro-aHAIUTUUECKUA MOHUTOPUHT  CTOUKHX
OpraHUYeCKUX 3arpsisHuTesiel : YueOHoe mocobue asis By30B / B. H. Matictpenko, H. A. Kmoes. - M. :
BMHOM. Jlaboparopus 3Hanui, 2004. - 322[6] c. (Hammuue B 6ubmioreke TYCYP - 50 3K3.)

12.3. YueOHoO-MeToANYEeCKOE TOCOOHE M MPOrpaMMHoOe ofecreyeHme

1. XuMmuyeckue MeTO[bl KOHTPOJISI OKpy’Karolled cpeabl: MeToguueckue yKas3aHUsS I10
NPaKTUYeCKUM U CeMUHApCKWM 3aHSATHSM [/ CTY[EeHTOB HarlpaB/jeHusl MoArotoBku: «TexHocdepHas
0e30macHOCTb», «DKOJIOTUSI M TIPUPOJONO/b30oBaHre» / MunuHa M. B. - 2014. 24 c. [OneKTpoHHbIH
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/4071, cBo60oAHBI#.

2.  XumHuecKre MeTo/bl 9KOJIOTHUeCKOro KOHTPOJIsi: MeToAuuecKre yKa3aHusi K J1abopaTopHOMY
npaktTukymy / MwuHuHa M. B. - 2012. 48 c. [OnekTpoHHbIM pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1932, cBOOGOHBII.

3. XumHueckKde MeTOAbl 3KOJOTMUECKOTO KOHTPO/s: YdeOHO-MeTouueckoe Tiocobue 10
OpraHM3ali CaMOCTOsITe/IbHOM paboTel / MunuHa M. B. - 2012. 20 c. [SnekTpoHHbIH pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/1934, cBoOOAHBIA.

4. XuMmHueckHe MeTOZAbl KOHTPOJISI OKpy’Karoljed cpeabl: MeToguueckue ykasaHusi K
naboparopHoMy TpakTUKymy / Mununa M. B. - 2012. 55 c. [DnekrpoHHbIii pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/1922, cBoOGOHBII.

5. XuMmuueckue MeTO[bl KOHTPOJS OKpY»Karolleil cpefpl: YueOHO-MeTofHUecKoe mocobue 1o
OpraHu3alii CaMOCTOsITe/IbHOM paboTel / MunuHa M. B. - 2012. 14 c. [SnekTpoHHbIH pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/1923, cBoOOAHBIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIe CUCTEMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA/
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://Wwww.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUH

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHue JUCIUILTHHBI
XUMUYeCKasi TIOCy/la, XMMUYeCKHe PeakTHBbI, KaJJODUMEeTpPbI, HAOOp apeoMeTpoB, BojsHast OaHs,
TepMOMETpbI, 3/IeKTprUUecKast IVIUTKa, MeTa/l/TnyecKre U rpauToBbie 31eKTPO/bI, IITAaTUBbI.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/1 OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.

15. MeTognueckue peKOMeH/Jjaliiy 110 OPraHU3aluy U3y4eHUus JUCLUILINHbI
be3 pekoMeHa1u.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[TK-20 CTIOCOOHOCTBIO PUHUMATh yUacTHe B HayuHo- | [Io/bKeH 3HaTh COBpeMeHHbIe
MCC/IeJ0BaTeTbCKUX pa3paboTKax 1Mo MpOQUII0 | TeopeTHUecKyre MpeACcTaB/IeHUs XUMUU U
MOATOTOBKU: CUCTeMaTU3UPOBaTh MH(OPMALIUIO | CIIOCO0BI MX TIPUMEHeHHs K OTTMCaHUI0 U
T10 TeMe MCC/IeloBaHUM, MPUHUMATh yuyacThe B | aHa/u3y XMMHUUeCKUX MPOLeCCOB B
JKCIiepruMeHTax, 00pabaTbiBaTh MOTyYeHHbIe Pa3IUUHBIX NPUPOAHBIX Cpe/iax; CYLIHOCThb
JlaHHbIe (U3MKO-XMMHUeCKUX MPOLIeCCOB,
TIPOMCXOJAIINX B Oroocdepe, ruapocdepe
1 aTMocdepe; OCHOBHbIE UCTOUHUKHU
AHTPOMNOTeHHOTO XMUMHUY€eCKOTr0
3arpsi3HeHUs1 OKpY Karolleil cpe/ibl, BUbI U
3aKOHOMEPHOCTH MUTpaLU U
TpaHc(hOopMaLMK 3arpsI3HSIOLINX BelecTB
B MIPUPO/HBIX CpeZiaX; CelUPUUHOCThb
aHaJIMTUUECKOTO CUTHAajIa ¥ 0COOEHHOCTH
€ro U3MepeHus B Pa3/IMYHbIX PUPOSHBIX
Cpeziax; OCHOBbI (PU3UKO-XUMHUUECKUX
METOZIOB aHa/u3a: a) ONTUUe CKUX
(SMHCCHOHHBIM CMIeKTpa/bHbIM aHa/IN3,
MeTO/Ibl aTOMHOU Y MOJIEKY/ISIPHOM
abCOpOIIMOHHOM CIIEKTPOCKOITHH U ZIp.); 0)
xpoMaTorpaduueckux (MeTozbl
MOHOOOMEHHOM XpoMaTorpaduny,
ra30KUIKOCTHOM Xpomarorpaduu u Jp.); B
) 37IeKTPOXMMHYECKUX MeTO/IOB aHa/ln3a
(BonbTaMIiepoMeTpUue CKUX,
MOTEeHLMOMeTPUUeCKUX,
3/1eKTPOTrPaBUMETPHUYECKHX U JP.)
OCHOBHBIE TI0/I0)KEHUs], JieXKalljlie B OCHOBe
BbIOOpa MeTo/la aHas/lM3a U CXeMbI aHaJIK3a.
>

[omKeH yMeTb TIPOIEeMOHCTPHUPOBATh
CBSI3b MEXY pa3/InuHbIMU (HU3UKO-
XUMUUeCKUMU MeTOJaMU UCC/Ie/loBaHUs,
CTPYKTYPOU U CBOMCTBaMHU BellleCTB,
3arpsI3HSIOLMMU OKPY)KaloLIyI0 Cpeay;
YMeTb MPeJIOKUTh ONTUMa/IbHbIE CXeMbI
XUMHYeCKOTO aHa/ii3a 00beKTOB
OKpYy>Karollel Ccpeibl C yU4eTOM
BO3MO)XKHOCTeM U OCHallLleHUs] XUMUue CKOH
naboparopru; yMeTh FPaMOTHO
NIPOKOMMEHTHPOBATh MOTy4YaeMble
pe3yJibTaThl C y4eTOM MOTPelHOCTH
VICTI0/Tb3yeMbIX METOJMK aHaln3a,
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pe3y/bTaToB;

3HaueHWH TIpe/ie/TbHO-A0MY CTUMBIX
KOHIIeHTpalii Coe[UHEHUI B KOHKPETHOM
oObekTe; 0(hOpMIIATE pe3y/bTaThl
XUMHUYeCKOTO aHa/Ti3a C YYeTOM
METPOJIOTHUe CKUX XapaKTepUCTUK ;
[oyokeH Ba/ieTb 0CHOBaMH TEOPUHU
byHZaMeHTa/bHBIX pa3fiesioB XUMUN
(mpe>kaie aHaIUTHUUeCKOW U PU3NUeCKon
XWMHH) HaBbIKAMHU TIPOBe/IeHUST HEKOTOPBIX
aHaJIMTUUECKUX OTlepariiii U CBSI3aHHBIX C
HUMH pacyeToB, pabOThI Ha
aHa/IMTUUeCKUX MPUO0pax, pacmppoBKH
aHAJTUTUYECKUX CUTHAJIOB, MOJTyUeHHbIX
nipy 06paboTKe MOTyUYeHHOM HHOPMaLU
METOZAMH PEruCTpariyivi 1 06paboTKH
pe3y/bTaToB (PU3UKO-XUMHUUe CKUX
5KCTIepUMEHTOB MeTo/jlaMH 0TOopa Impob
Q7151 TIPOBe/IeHHsT XMMHUUeCKOTO aHau3a
00BEKTOB OKpY>Karolllel Cpefibl; MeToAaMu
TIOCTAaHOBKY 3a/]ay MPUKJ/Ia[HBIX
WCC/ieIoBaHU B 00/1aCTH MOHUTOPUHT A
OKpY>KaroIlel cpefibl, TPOBeJeHus
WCCIIeIOBaHUM ¥ UHTEPITpeTal[iuu

OO01ie XapaKTepUCTUKH TOKa3aTesieid U KpUTepueB

TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/ied ¥ KPUTEpUeB OLIEHUBAHMsI KOMIIETEHIIWH 110 Taram

Oll€eHHMBaHUA KOMHeTeHI_[I/Iﬁ Ha BCeX STdllaX

Tlokasarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHueCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana3oHOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoportio (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

3a/au

YPOBEHbB) MPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0/IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX

2 Peamu3anus KOMIIeTeHI[HH

2.1 Komnerennua ITK-20

ITK-20: crocoOHOCTBIO MPUHMMATh yYacTHe B HayuHO-MCC/IEIOBATebCKUX Ppa3paboTkax Tio
Npou/I0 TIOATOTOBKU: CHUCTEMAaTU3UPOBaTh MH(OPMALIMIO 110 TeMe UCC/e/J0BaHUM, IPUHUMATh yuacThe B
JKCIepUMeHTaX, 00pabaThbiBaTh MOTyUeHHbIE JaHHBIE.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIOb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

TeopeTuuecKre 0CHOBBI
BCeX PACIpOCTPaHeHHbIX
aHa/IUTUYeCKHUX MeTO/0B,;
OCHOBBI (PU3HKO-
XUMUYECKUX METO/IOB
aHasm3a: 0COOeHHOCTH U
BO3MOKHOCTHU
MPAaKTUYeCKOTo
TIPUMEHEeHHUST
aHaJTUTUYECKUX METO/IOB B
9KOJIOTUUe CKUX
HCCJIe/IOBAHUSIX. OCHOBBI
11abopaTopHOTo
MPaKTUKyMa 110
aHa/IMTUYeCKOW XUMHUHU
OCHOBHBIE TeopeThuecKre
TI0JIO)KeHUSI JieXKalllyie B
OCHOBe (h13UKO-

XUMUYe CKUX
(xpomarorpaduueckux,
3/IEKTPOXUMUUE CKUX,
ONTUYECKHX) METOZOB
uaeHTU(PUKALIUU U
oripe/iesieHUsT BeleCTB
CreriupUUHOCTh
aHaJTUTUYECKOTO CUTHAsA
1 0COOEHHOCTH €ro
W3MepeHusi B pa3/IMUHbIX
MeToflaX aHa/u3a

aHAJTUTUYECKUe
WCCJIeIOBaHUS C
TIPUPOJIHBIMU 00bEKTaMHU
Ha OCHOBe
CaMOCTOSITE/IEHOTO
BbIOOpA CXeMbI aHa/IM3a 1
METOZIUKHU €T0 TIPOBe/IeHUS
; TIPOBOJTUTH
METPOJIOTUYEeCKYIO U
CTaTUCTUYECKYIO
00paboTKy pe3y/bTaToB
XUMHYeCKOTO aHa/ini3a.B
OTIpe/ieNATh
ripe/iriosiaraeMbii
HCTOUHUK BBIOPOCOB U
cOpPOCOB BpeHBIX
BeIL[eCTB 1 MPOL[eCCOB U
OLIeHUBATh YPOBEHb
3arpsisHeHU M

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBHBbI€ TOHSTHS M/IaHUPOBATh U MeTozaMu 0TOopa 1pob
3TaroB aHa/TMTUYEeCKOW XUMHUW U | BBITIO/THATh XUMUKO- pa3MYHbIX TIPUPOJAHBIX U

TeXHOTeHHBIX 00BEKTOB;
MeTo/[aMU
NPOOOTIOATOTOBKY U
KOHCepBHPOBaHUs TIPO0
Pa3/INYHbIX 0OBEKTOB;
WCTI0/Ib30BaHUEM
MH(opMaLu 0
XUMHUYeCKOM COCTaBe
CTPYKTYPHBIX
COCTaBJISTIOLUX
OKpYy>Karollel cpeJibl;
COBpeMeHHBbIMU MeTOJJaMU
aHaM3a ¥ KOHTPOJIS
KauecCTBa IMPOBOJUMBIX
V3MepeHU. IpueMaMu
paboThI Ha pa3TMUHBIX
aHaIMTHUe CKUX
yCTaHOBKAX W MpHOopax
nipe/iHa3HAYeHHbBIX /IS
KOHTDOJISI TTapaMeTpOB
OKpy>KarolLel cpefibl U
XUMHYeCKOTO aHaln3a
criocobaMu u3MepeHwst
aHaJTUTUYECKOTO CUTHAsAa
Y pacyeTa pe3y/ibTaToB
aHaJIM3a MeTOAUKaMU
pacueTa MeTpOIOTHUeCKUX
XapaKTepUCTHK
pe3y/IbTaToB aHa/M3a

Bupp! 3aHaTHM

¢ [IpakTHhueckue
3aHATUS;

* Jlekuuuy;

* CamocTodTenbHast
pabora;

* [IpakTuueckue
3aHATHS;

* Jlekuuuy;

* CamocrTosiTe/ibHast
pabora;

» CamocTosiTe/IbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KonTposnbHas pabora;
* Ortuet no
VIHUBU/1yaIbHOMY
3a/laHUIO;

* Oripoc Ha 3aHATHSX;

* BricTynnenue (JoKaaz
) Ha 3aHATUY;

* KoHCrekT
CaMOII0/ITOTOBKY;

* Pedepar;

e 3auerT;

» KonTtposnbHast pabora;
* Otyer no
VIHVBU/1yaIbHOMY
3a/laHUIO;

* Omnpoc Ha 3aHATHUSAX;

* BeicTynuieHue (gokmnaz
) Ha 3aHATUY;

* KoHcnekr
CaMOIIO/ITOTOBKY;

* Pedepar;

* 3aueT;

* Otyet no
WHAUBUAYaTbHOMY
3a/laHUIO;

* BricTynienue (goknazn
) Ha 3aHSITHH;

* Pedepar;

e 3auert;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OT1anyHO

(BBICOKMI YPOBEHb)

* CyIIeCTBYHOLIHe
HeJJOCTaTKX 1 TIpo0sieMbl
TeopeThyeCcKuX
KOHLIeTLUH
WHCTPYMEHTAaJTbHBIX
METOZIOB, 00/1aCTH HX
TIPUMEHUMOCTH,
TIepCIIeKTUBbI
WCTIO/Ib30BaHUS
COBPEMEHHBIX
WHCTPYMEHTAJTbHBIX
METO/IOB [IIsI
COBepILLeHCTBOBAHUS
METO/[0B MOHUTOPHHTa
OKpy>Karolljel cpejibl.;

* OCHOBHBIE TIPUHLIUTIBI
Y MeTOJIbl
neHTU(hUKaLTU1
XUMUYECKUX COeMHEHUI
XUMUAYeCKUMH U (HPU3UKO-
XUMUUYECKUMH METO/IaMH1
OCHOBHBIE TT0JIOYKEeHHSI
yueTa MOrperHocTel Ha
BCEX CTaUsIX
BBITTOJIHEHHSI aHa/IM3a U
pacyeTta pe3y/bTaToOB
aHa/M3a C y4eTom
METPOJIOTHUe CKUX
XapaKTepPUCTHK ;

* OCHOBHBIE TTOJIO)KEeHUS],
JieXkallyie B OCHOBe
BbIOOpA MeTOZla aHa/IM3a
Y CXeMbI aHa/n3a
00BEKTOB OKpY>Katolei

Cpefbl. ;

* KPUTHYECKHU
aHa/TM3UPOBATh HAYUHYIO
Y CTIPaBOUHYTO
JIUTEPATypy 10
TIPUMEHEHHIO0 MeTO/IOB
aHa/IMTUYeCKOU XUMHUU
JUTSI TJTAHUPOBaHUS
9KCIePUMEHTATbHBIX
HCC/ieJOBaHUM U
00paboTKH Mo/TyyaeMbIx
pe3y/IbTaToOB TIPU aHaIN3e
00BEKTOB OKpY’Karolei
cpefpl.;

* KOMIIbIOTeDHBIMU
MeTOoAAMU U
rporpamMMamu,
HCII0JTb3yeMbIMU B
aHa/IUTUUeCKOU XHUMUU,
MeTOoAaMU TOUCKa
HayuyHOM uHbOpMaLiU B
KOMITbIOTEPHBIX CETSIX U
0a3ax JlaHHBIX.;

* MeToJjaMH
CTaTUCTUYeCKOU U
MeTpOJIOTUUe CKOM
00paboTKH pe3ybTaToB
Y UX UHTepIipeTaliei.;

Xoportio (6a30BbIit
YPOBEHD)

* TeopeTHUYecKue
OCHOBBI OCHOBHBIX
WHCTPYMEHTAJTbHBIX
MeTO/IOB aHa/M3a,
3aKOHBI U
3aKOHOMEPHOCTH,
Jie)kallyie B 0CHOBe UX
WCTI0/Ib30BaHus B
MOHHUTOPUHTIe
OKpY>KaroLLel cpejibl,
METO/IbI OTIpe/ie/IeHusT
COZlep’KaHusl BelecTB
(cmecetii) € yueToMm Ux
crietuuKy.;

* pellaTb KOHKPETHBIE
nipo6ieMbl B 06/1aCTH
9KOJIOTMUeCKOT0
MOHUTOPHHTa,
Kacarolumecst
XUMHYECKUX CBOWCTB
BellleCcTB (cMecelt), C
TIpUBJIeUeHeM
Tripe/iCTaB/IeHUN U
MEeTOZIOB aHa/TUTHUeCKOMN
XUMUU.;

* OCHOBHBIMHU
XUMUYeCKUMH U (PU3UKO-
XUMHUYECKUMH METOJaMHU
Y TIppeMaMu
XUMHUYECKOTO aHa/Th3a.;

* HWHCTPYMEHTa/IbHbIMHU
METO/[aMH
KaueCTBEHHOTO U
KOJTIUeCTBEHHOTO
aHa/13a BeIecCTB U
cMeceii; criocobamu
006paboTKy 1
WHTeprpeTaryu
pe3y/bTaToB.;
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* TIPUPOJY U CYII[HOCTb
sIBJIEHUM, TIPOLIeCCOB B
Pa3/IMYHbIX XUMHUYECKUX
cucTeMax, JIeXXalux B
OCHOBe XUMUUEeCKUX U
(bU3UKO-XUMHUYEeCKUX
METO/IOB aHa/u3a; ;

* CreliupUIHOCTh
aHa/IUTAYECKOTO CUTHasa
1 0COOEHHOCTH ero
M3MepeHUs B pa3/TMUHbIX
(bU3UKO-XUMHYeCKUX
MeTo/laX aHa/ln3a;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

* OCHOBHBI®
JKCTiepUMeHTaIbHbIe
(hakThl ¥ TeOpeTHUeCKre
KOHI[ETILIY
HeopraHuueCckou, u
AHATUTUYECKOM XUMUH,
XUMUAYeCKHUe 3a/lauu U
npo06JieMbl,
He0OX0IUMBbIe ISt
OTMCaHUs U U3yUeHust
TIPOLIeCCOB
TIPOTEKAloIINX B
TIpUpOZie. ;

* OCHOBBI (hHU3UKO-
XUMHUECKUX MeTO/IOB
aHa/iM3a: a) OMTHUYeCKUX
(SMUCCUOHHBIN
CTieKTpabHbIM aHa/In3,
MeTO/Ibl aTOMHOMN 1
MOJIEKY/ISIPHOM
abcopOIMOHHOM
CTIeKTPOCKOIUH U 7ip.); 0)
Xpomarorpaduueckux
(MeTobI FOHOOOMEHHOM
XpoMaTorpaguu,
ra3okKHIKOCTHOM
xpomarorpaduu u 1p.); B
) 9/1IeKTPOXHUMHYE CKUX
METO/IOB aHa/M3a
(BostbTamMIiepoMeTpruyecK
uX,
TIOTEHIIMOMETPUUECKHUX,
3/IeKTPOrPaBUMeTpHUYeCK
X U /Ip.);

* YCTPOMCTBO U
TIPUHIIUTT ZIeNCTBUS
OCHOBHOT0 yue6HOro
aHA/TUTUUECKOTO
00opy/10BaHuUs U
TIprOOpOB.;

* HacTpauBaTh NMpUOOP,
TIPOBEPSTH MPaBUILHOCTD
ero paboThl,
TIPOU3BO/IUTH
V3MepeHwUs.. ;

* TPaMOTHO
¢dbopMypoBaTh U
peliaTh TUTIOBBIE 3a/lauu
aHaTMTUYEeCKOU XUMUU
TIpY aHaJTu3e COCTaBa
TIPUPO/IHBIX CPe;
TI0/Tb30BaThCsl yUeOHOU U
CTIPaBOYHOU
JIUTepaTypowu.;

* TMOHSITHUHHBIM
arraparoM KjiacCuueCKou
XAMHHU B 00/1aCTaX,
Kacaronmxcst mpobieM
aHa/IM3a BeIleCTB;

* CTaHJAPTHBIMU
METOZIaMH aHa/Inu3a
00bEKTOB OKpY»Karollei
cpezbl, 06paboTKU
9KCITePUMEHTA/IbHBIX
pe3y/bTaToB.;
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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

— OO0u1as xapakTepycTyKa 1ouB. OpraHuuecKrii 1 HeopraHWYeCcKuii COCTaB TBep/Oro BelllecTBa
nouBbl. IlouBennsi pactBOp. [louBeHHBIM BO3Ayx. VcTOouHMKM 3arpsisHeHus1 nousbl. [lokasaremnw,
WCTIO0/Ib3yeMble /ISl CAHUTapHO- rurueHnueckoi otleHKW nousbl (ITJK B maxoTHOM cjioe TMOYBBI U [p.).
Ot6op mpo6 TMoYBHI: METOJ, KOHBEPTa, MeTOZ, paHAoMH3alyu. [IpurorosneHre cpefHeii 1abopaTopHON
npoObl METOJOM KBapTOBaHWs. MeTobl MPOOOTOATOTOBKYM TOYB: CyXash M MOKpas MUHepasv3alvs,
n3buparTesbHOE DPACTBOPEHHe, SKCTPaK(Us (KUJKOCTHasi, ras3oBasi), CBepXKpUTHYecKas (QongHas
3KcTpakuus. OOIas cxeMa MOAroTOBKY MPOO MOYBHI.

— Knaccudukaiss BoA, TIO0  KOHLIEHTPAL[MM  PaCTBOPEHHBIX BeIeCTB, I10  TPaKTHKe
BOZIOMCITIO/Ib30BaHMsI, TI0 KPUTEPHSIM KadecTBa. VIcTouHnky 3arpsi3HeHus Bog. OO1ue mpuHLMIBI 0TOOpa
npob BoAbl. Buzabl orbopa npob — pa3oBbiii, cepuiiHbINA (30Ha/NbHBINA, Tepuoauyeckuii). IlpocTbie U
cMeriaHble 1MpoObl. MeToznpl TIPOOOTIOATOTOBKYM: BbIMIApUBaHWe, TI€PerOHKA C BOJSHBIM IAapOM
(KOOUCTUMISLST), BHIMOPa)KMBaHUe, COOCaX/leHre, MeMOpaHHOe pa3sziesieHre, SKCTpakLusi (GKUJKOCTHas,
rasoBasi, TBepgoda3osas). Ob1jasi cxema Mo ;rOTOBKH IMPOO BOJBI.

— OO6uas xapakrepuctuka armochepbl. EcTecTBeHHble U aHTPOTOTeHHble HCTOUHUKHU
3arpsisHeHusi atMocdepnl. Ilokaszarenu, WCHonAb3yeMble [Jii  CAHUTAPHO-TUTMEHWUYECKOW OLieHKU
BO3ZYIITHOM 30HBI. MeToAbl 0TOOpa ¥ TPOOOIOArOTOBKM TIpoO Bo3ayxa: (uabTpalusi, aacopOrus,
abcopOrusi, KpUOTeHHOe KOHIIeHTPHUPOBaHUe, TTACCUBHBIX MpobooTdop. Obijasi cxema MOATOTOBKH TPo6
BO3/yXa.

— 3akoHojare/ibHble ¥ HOpPMaTHBHbIE aKThl, perylaMeHTHpYIolie 00si3aTe/bHbIM KOHTPO/Ib 3a
aHa/mM30M 00BEKTOB OKpYy»Katoreit cpesnl. Kiaccudukarus 005eKTOB OKpy»Katoleli cpesibl. ATMocdepa,
rugpocdepa, murocdepa — OCHOBHbIE KOMITIOHEHTHI ITPUPOAHON cpefbl. Kinaccudukarys 3arpsisHIIoIuX
BellleCTB 10 BU/Y BO3/EWCTBUSI Ha OpPraHuM3M M MeXaHU3My TOKCHUecKoro jeiictBus. CaHMTapHO-
TrieHnyeckre U 9KOJI0orMuecKrue HOPMaTHBbl KauecTBa OKpy)Karoleil cpefbl (TpefesbHO-/|0MyCTUMbIe
KOHIIeHTpayn). VICTOUHWKY 3arpsisHSIOMUX BeljecTB. Llesn U 3afiaur XUMHUECKOTo aHam3a 00beKTOB
OKpy>Katolleit cpefbl. VIHbOpMallMOHHO-aHaIMTHUeCKasi CXxeMa aHa/i3a 00beKTOB OKpY)Karolllel cpejibl.
KoHTposb KauecTBa pe3y/bTaTOB XUMHUYECKOTO aHa/Iu3a.

— Xpomarorpaduryeckre MeTo/bl aHanu3a 00beKTOB OKpYsKatolljei cpejibl. DleKTPOXUMHUYeCcKre
MeTOZIbl aHa/IM3a 00BEKTOB OKpY)Karollel cpeabl. ONTHUeCKre MeTOAbI aHaM3a 00BEKTOB OKpY Karolei
cpejibl. DKCIIpecc-MeTo/ibl, Kaaccudukanus. TecT-cpeAcTBa, INpUMepbl MCIIOAb30BaHUA. []03MMeTphI.
[MpyHLMNO fAelCTBUST M TIPUMEpbl WCIOb30BaHUsS [03UMeTpoB. OmnepaTuBHBIMN aHaau3 BOJHBIX Cpef
MeTo/ibl KOTMUEeCTBEHHOM OLIeHKH OTpe/ie/IeHUs COJep)KaHUsl 3arpsi3HSIOIIMX BellleCTB C NpUMeHeHHeM
TeCcT-cpeACTB.MeTponoruyeckas OL{eHKa U3MepeHU.

3.2 Temsbl pedepaToB

— Omnpejenenue cofep’kaHus UOHOB TsDKe/bIX MeTa/uloB B Boze. [IprMeHeHMe Xpomaro-Macc-
CTIEeKTPOMETPHUU /11 KOHTPOJISI KaueCTBa OKpy»Karoliieid cpefpl. OcoOeHHOCTH M 00/1aCTh TIPUMEHEeHUs
9KCIIpecc-MeTo/JOB /i1 KOHTPO/si OKpyKaroilel cpefbl. IlpumeHeHue WMK-crieKTpockonuu st
oripefiesieHUs Cofiep>KaHusl He(TenpoAyKTOB B mpoOaxX MPUPOJHBIX M CTOUHBIX BOA. OCOOEHHOCTH U
rcrnonb3oBanre BOXKX nipu anammze mipo6 Bogbsl. OCOOeHHOCTH TIpe/ie/ieHtst COflep>KaHUs OpraHuye CKUX
BellecTB B mpobax Box. OrpenesneHue Cofiep>XKaHUST AMUHOKHC/IOT XpoOMartorpaduuecKuM MeTO/OM.
CoBpeMeHHbIe MeTO/Ibl KOHTPOJISI 3arPSI3HSIOIINX BeIeCTB B OKpYy»Katollel cpefie. ABTOMaTU3HPOBaHHbIe
CHCTeMBI IKOJIOTHUECKOTO KOHTPOJIsi. OCOOEHHOCTH OTpeie/ieHus1 COZiepyKaHMsl 3arpsi3HUTesel B mpobax
aTMocdepHOTo BO3AyXa KPYITHBIX TIPOMBIIIIEHHBIX 1[eHTPOB. COBpeMeHHbIe MeTO/Ibl KOHTPOJISI BLIOPOCOB
aBTOTPAHCIIOPTa. ODMMCCHUOHHBIA CIEeKTPa/bHbIM aHaiu3. llepeMeHHO-TOKOBas BOIbTaMIIEPOMETPUS
(cuHycouganbHas, KBaJpaTHO-BOMHOBas). VIHBepCcHMOHHasi BOJITAMIIEPOMETpPUSl Ha TpPUMeEpPe aHaiu3a
MIpUpPOJHON BoAbl, TouBbl Kiaccudukalys BojbTaMIiepoOMeTpUUECKUX MeTOAOB aHanu3a. ['a3oBast
xpomatorpadus. JKuakocTHass xpomarorpadusi. O/eKTPOXMMHUeCKWe MeTO/bl aHaau3a OObeKTOB

OKpY’Karollen Cpefibl.
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3.3 3auér

— TlpuMepHbIi TIepeyeHb BOTIPOCOB K 3aueTy: 1. OcoOeHHOCTH MPUPOAHBIX Cpel, Kak 00BeKTOB
aHamm3a. 2. ITIpo6oorGop, obiue TpeboBaHus, Criocobbl TipoBefeHHs. KoHcepBausi W XpaHeHue.
[Tpo6onoaroToBka. 3. OCHOBHBIE METPOJIOTHYECKHE XapaKTePUCTHMKH METO/OB aHaiv3a. HopmasbHoe
pacripefie/ieHle pe3y/bTaToB. [lorpeliHocTh aHanu3a. OOpasipl CpaBHEHWsS W CTaHAApTHble 00pasLibl
cocTtaBa. MexxiiabopaTopHbIi skcriepuMeHT. Ero posib B 00ecrieueHrny KadecTBa XMMHAYECKOTO aHaim3a. 4.
OO1ast xXapakTepuCTHKa 3/1eMEHTHOTO COCTaBa TIPUPOAHBIX cpel. Kmapku 3nmemeHToB. CriocoObl
BbID@)KEHUS] KOHLIEHTpaUui. 5. MaKpOKOMIIOHEHThbl MOBEPXHOCTHBIX BoA. [lopsimok orpezneneHuss B
npobe. Kyaccudukauyss Boj MO0  MaKpPOKOMIIOHEHTHOMY COCTaBy M MUHepanu3auuu. 6.
[ToreHuiomeTpuyeckue Metobl B aHanuse Bog. [lpuniun  Metoma.  Omnpepenenve  pH.
Konpykromerpuueckve Metofsl aHaiusa. llpuHiun wmetoma. OmnpefenieHWe MUHepaiv3aluu. 7.
MetoauKa oripefiesieHUst KapOOHAaTHOW 1jesiouHOCTH. 8. TIpuHIMN pasziesieHUss CMeCH HOHOB Ha
MOHHOOOMeHHOM cmorte. 9. @yHKI[MOHAbHbIe IPYTIIbl KATHOHOOOMEHHBIX U aHUOHOOOMeHHBIX cMoit. 10.
[TapameTphl, BapbUpyeMble TPU ONTUMU3ALUMM TIpoljecca KUAKOCTHOM HMOHHOM Xpomatorpaduu. 11.
byiok-cxeMa O/IHOKOJIOHOYHOTO M [IBYXKOJIOHOUHOTO HOHHOro xpomMartorpada. 12. dopma TmuKa B
JKUJIKOCTHOM MOHHOM xpoMmartorpaduu. 13. VjeHTU(dUKALMs M KOMWYECTBEHHbIM aHa/ln3 B >KAJKOCTHOMN
VOHHON xpomarorpaguu. 14. VIHCTpyMeHTa/ibHble METO[bl Orpefe/ieHUs] MUKDPO3/JeMEHTHOIO COCTaBa
00BEKTOB OKpY»Katoltiel cpezibl. Cxema aHa/IMTHUECKOM Tipoieaypbl. 15. TIpesen oOHapy>KeHUs 37ieMeHTa.
CBsi3b TIOTPEIIHOCTA aHajAW3a W KOHLeHTpaluu 3meMeHTa. 16. CylHOCTb aTOMHO-abCOpPOLIMOHHOTO
a"Hamm3a. 17. OcCHOBHbIe Y376l aTOMHO-abCOPOIMOHHOTO crieKTpod)oToMeTpa M WX Ha3HaueHue. 18.
[Tpoueccel, Mporcxojsiiye B MJlaMeHHbIX aTOMU3aTopaX, TUMbl U MeXaHU3Mbl MaTPUYHbIX BAUSHUM. 19.
BbIOOp ONTHUManbHBIX YCAOBUM aHamM3a B 3/€KTPOTEPMHUUYECKOM aTOMHO-abCOpOIL[MOHHOM aHasm3e.
Criocobb1 ycTpaHeHusi BnustHAd. 20. dakTopel, BAUSIOLIME Ha Tpefesbl 0OHapy)KeHUs B TJIaMeHHOM U
3/IEKTPOTEPMUYECKOM aTOMHO-abcopOIfoHHOM aHamm3e. 21. CriocoObl TMOJ@BIe€HUS U YCTPaHEHHUS
BIMSIHUM B aTOMHO-abcopbiiroHHoM aHanm3e. 22. Criocobbl yueTa HeceneKTUBHOTO rorioiienus B AAC.
23. VicTouHWKU MOHOXpoMaruueckoro uanyueHus B AAC. 24. Beezsenue rpo6 B ra3zoo0pasHoi hopme B
AAC-anam3e. 25. ATOMHbIE SMHCCHOHHBIE CIEKTPhl. [loTeHIMa/ibl BO30OYKAeHUs W HOHW3aLUuu. KX
CBSI3b C TEPUOANYECKOW CHCTeMOU 3rmemMeHTOB. [IpaBuio orbopa. Pe3oHaHCHbIE JIMHUH, «IIOC/IEIHUE»
nuHud. 26. TIpouecchl U3nyueHus W MOIVIONIeHUs B ruia3Mme. 27. KOHTYp crieKTpa/sbHOW JMHUM. THIIbI
VIIMPEHUM: eCcTeCTBeHHOe YIIMpeHWe, VIIUpeHWe 3a CYeT COyAapeHud, ymMpeHue [lonmiepa.
CMelllaHHbIN KOHTYP CIeKTpaabHOM TUHUM. 28. IHTeHCUBHOCTb aTOMHBIX U MOHHBIX JTMHUH crieKTpa. 29.
CBsi3b MHTEHCUMBHOCTH CIEKTPa/JbHBIX JUHUN 371EMEHTOB C WX KOHLeHTpauuer. dopmysna JlomakuHa-
[ITaii6e. Camormoroijenre. CrutomHoM ¢oH. 30. Cxema CHeKTpaJbHOTO aHaiu3a. VICTOUHMKH
BO30Y>KZeHHs CTIEKTPOB B aTOMHO-3MHUCCHOHHOM aHasmm3e. 31. Turbl 1 0cOOEHHOCTH Ta30BBIX Pa3psi/ioB,
TIpUMeHsIeMbIX B aTOMHO-3MHCCHOHHOM aHaju3e B KaueCTBe MUCTOYHWKOB BO30YXKJeHWs CIIeKTpOB. 32.
[Tpo6omoAroTOBKa B aTOMHO-3MHUCCHOHHOM CITEKTPa/TbHOM aHasu3e C AYTroBbIM BO30y>K[eHHeM CIIeKTPOB:
aHa/m3 TBep/bIX BeleCTB U paCTBOPOB.

3.4 Tembl JOMAIIHUX 3aJaHHN

— 1. CyujHoCTh OCHOBHBIX METOZIOB aHa/u3a 3arpsis3HeHus arMocdepbl: abCOpPOIMOHHBIN,
CrieKTpabHbIN MeToI, 3/IeKTPOXUMUUECKUI MeToI, TJlaMeHHO-MOHU3aI[MOHHBIN MeTo{i,
TePMOKOHJYKTOMETPUUYECKUA MeTO[l, MacC-CIIeKTPOMeTPUUEeCKHii MeTOZ, SMHCCHUOHHBINA  MeTOf,
MarHuTHBIM MeTof, (OTOMeTPUYeCKUd MeTO, OINTUKOAaKyCTUYeCKUM MeTo[, Xpomarorpaduueckuii
MeToZ. 2. CyIIHOCTb KOMILJIEKCHOW OL|eHKW KaueCTBa BOJHOM Cpe/ibl HA OCHOBE CaHUTapHO-XWMHUYeCKOTro
aHasu3a. TuTpomeTpuyeckhe W WHCTPYMEHTa/ibHble MeTOJbl aHa/JUTHYeCKOM XWMUU [/ KOHTPOJIs
COCTOSIHUSI BOAHON cpeabl. DoTOMeTpuUsl, KOJOPUMETPUs, CIeKTPodOTOMeTpHs, IOTeHL[MOMEeTpUs,
xpoMoTtorpadusi u ap. 3.MeTojibl U CpeJiCTBa IKOJIOTHUeCKOT0 KOHTPOJISi TIOYBEHHOT'0 TIOKPOBa. MeTo/ibl 1
CpeACTBa oOripefie/ieHUs] KHCJIOTHO-OCHOBHBIX CBOWCTB TMOuUBbI. MeToAbl M CpeACTBa KOHTPOJIS
3arpsi3HeHUs1 TOYB HeTernpoAyKTaMd W TsDKe/NbIMU MeTa/uiaMd. 4. MeToAbl U CpefCcTBa KOHTPOJIS
aKyCTUUeCKOro, TepPMUUYEeCKOrO, 3/IeKTPOMarHUTHOTO W PpaJUallMOHHOTO W3/yUYeHUsIMUA 3arpsisHeHust
OKpy>Katolllel cpe/ibl

3.5 Tembl HHAUBHUYaNTbHBIX 3alaHUN
— Xpomarorpaduueckre MeTOAbI aHa/lrM3a 00bEKTOB OKpY)Karoiel cpefpl. ONTHUeCKHe MeTObI
aHanM3a OOBEKTOB OKpYyKarollled cpefibl. DeKTPOXUMUUeCKHe MeTOZbl aHa/ii3a aHaau3a OOLeKTOB
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OKpy»Karotel cpesbl. ITonsiporpaduyeckuii MeTos, aHaIM3a 00OBEKTOB OKPY KaroIIel Cpe/ib

3.6 TeMbI 01IPOCOB Ha 3aHATHAX

— IlpuposHasi cpefa Kak OOBEKT 9SKOJOTMUeCKOro KOHTposisi. OCHOBHbIE —3arpsi3HUTENN
NIPUPOJHOU CpeAibl U UX MCTOYHMKU. HopmupoBaHue 3arpsisHeHuM B BO3Ayxe, Bofe, nouse. OCHOBHbIE
00BeKThI aHa/M3a. Posib XMMHUECKOTO aHaiv3a B PelleHuH TpobsieM OKpy»karorei cpezbl. OCHOBHBbIE
CTaZuY ¥ XapaKTepUCTHKHU Tpoliecca KOHTPOJIs MPUPOHOI cpefpl. OTOOP mpobObl, MOATr0TOBKA MPOOH,
M3MepeHHe COCTaBa, 00pabOTKa M TpeAcCTaB/ieHWe pe3y/bTaToB u3MepeHUs. OCHOBHbIe TpeOOBaHUS K
XUMHUYECKUM MeToZlaM M Cpe/iCTBaM KOHTPOJISI IPUPOAHOM Cpefibl

— OOmasi xapakTepucTuKa armocdepsl. EcTecTBeHHble W aHTPOIOTeHHbIE HCTOYHUKH
3arps3HeHust atMocdepbl. [loka3arenu, wucnonab3yeMble [Isi CaHUTApHO-TUTMEHWUUYECKOW OLeHKH
Bo3ay1HOM 30HbI (ITIK XrMHUecKoro BeljeCcTBa B Bo3ayxe padoueii 30861, [1/TK MakcHMaibHO pa3oBasi B
BO3lyxe HaceneHHbIXx MecT, [I/IK cpegHecyTouHasi B BO3/yXe Hace/leHHbIX MecT U Ap.). CylHOCTb
OCHOBHBIX METO/|OB aHajM3a 3arpsisHeHusi armocdepsl: abCOPOLMOHHBIA, CIIEKTPanbHBIA MeTOf,
3/IeKTPOXUMUUECKUI MeTOoJl, TJIaMeHHO-UOHW3alMOHHbIM MeTO/l, TEPMOKOH/YKTOMeTPUUeCKUU MeTo[,
MacC-CreKTpOMeTprUYeCKUil MeTo/l, SMUCCUOHHBIN MeTo/l, XpoMaTorpauueckruii MeTof,.

— Kraccudukanuss Boj, 1O KOHLIEHTpalMM  pPacTBODEHHBIX — BeLeCTB, [0  MPaKTHKe
BOJIOMCIIO/Ib30BaHUS, 110 KpUTepUsM KadecTBa. VIcTouHMKM 3arpsisHeHus Boz. I1okasaresny, ucronb3yemble
JUIsl CAaHUTApHO-TUTHEeHWUeCKOW OLIeHKH Bof. MeTojpl POOOMOATOTOBKU: BhIMAapUBAaHKeE, MeperoHKa C
BOASIHBIM TapoM  (KOAMCTWUISLWS), BbIMOpDa’KMBAaHUE, COOCaXJeHHWe, MeMOpaHHOe pa3sfeseHue,
3KCTpakUms (KMKOCTHas, ra3oBasi, TBepfoQa3oBas). TuTpoMeTpruueckre U UHCTPYMEHTa/bHble METO/IbI
aHA/IMTUYECKOW XWMWU [JI1 KOHTDOJISI COCTOSIHUS BOJHOM cpefbl. doTOmeTpusi, KOIOpUMeTpus,
CcneKTpo(OTOMeTpusl, TMOTEeHLIMOMEeTpUsi, XpoMmoTorpadus. MeTogel U CpeAcTBa  ompefeneHust
conecogepxanusi U pH crounbix Bog. OmpesesieHne  KOHLIEHTpAallMd MeTalZIOB B BOJe
BOJIbTaMIIePOMeTPUUYECKUMHU MeTofiaMu. [lossiporpaduueckuii mMeto[, v TpUOOpBI AJIsT OTpeZesieHUs
KO/IM4eCTBa PaCTBOPEHHOI'0 KUC/I0POAa B Bozie. OnTUUeCKHe CpesicTBa KOHTPO/ISI MyTHOCTU BOZIBI.

— TlouBeHHBIN MOKPOB KaK OOBEKT KOJIOTHUECKOTO KOHTPOJIS. VICTOUHMKY 3arpsi3HeHUsT TIOUBHI.
[Tokasareny, UCTO/Ib3yeMble /ISl CAHUTapHO-TUTMeHNYeCKOo OLleHKU MOoYBbl. MeTo/b! po60noroToBKY
TIOUB: CyXasi 1 MOKpasi MUHepar3alys, n30rpartebHOe pacTBOPeHHe, SKCTPAKLIMS (FKUJKOCTHasI, Ta30Bast
), CBepXKpUTHUecKas (UIFOM/HAsl SKCTpakLus. XUMUYeCKHe MeTOZbl U CpeJiCTBa KOHTPOJIS 3arpsisHeHUs
1oYB He()TeNPOAYKTaMH U TSDKeIbIMU MeTal/laMU.

— Okcnpecc-MeTofpl, Knaccu(ukauys. TecT-cpefcTBa, IpyUMepbl UCIOAb30BaHUs. [l03MMeTpBI.
[IpyHLAIT [EWCTBHUA M TIPUMeEphbl HCIIO/Ab30BaHUS [03UMeTpOB. OllepaTWBHBIM aHaau3 BOAHBIX Cpef,
MeTo/b!I KOTMUECTBEHHOW OL|eHKU OIpeZie/ieHNsl COJlepKaHUsl 3arps3HSIOIMX BelleCTB C PUMeHeHUeM
TecT-cpeACTB.MeTponoruyeckast OL{eHKa U3MepeHU.

3.7 TeMnbl JOK/1a/10B

— TlpupomHasi cpema Kak OOBEKT SKOJIOTMUECKOrO KOHTposisi. (OCHOBHbIE CTafud M
XapaKTepUCTUKU TIpoljecca KOHTPOJIS OKpy»Katoiiel cpefpl. OCHOBHble TpeOOBaHHSI K MeTOJaM M
CpeficTBaM KOHTDPOJ/Isl OKpyXKatoled cpeabl Krnaccudukalsi MeTOAOB KOHTPOJsSi TlapamMeTpOB
OKpyXKaroijer cpezbl. PU3MKO-XMMHUUECKHe OCHOBBI METOZOB KOHTPOJII MPHUOPUTETHBIX 3arpsi3HeHUU
OKpyXKatolljeli cpefibl. TexHUUYeCKUe CpefCcTBa MOHUTOPHHIA BO3AYIIHON Cpe/ibl, BOAHOM Cpe/ibl U TIOUB.
JvcTaHLMOHHBIE METOAbl KOHTPOJISI MPUPOAHOU Cpefbl. JKCIPeCC-MeTOAbl KOHTPOJIS MPUOPUTETHBIX
3arpsi3HeHUM  OKpy»Karollled cpefbl. WHOWKaTOpHble CUCTeMbl. ABTOMAaTU3UPOBAaHHbIE CHUCTEMbI
9KOJIOTMUeCcKOro KOHTpossi. OnepaTUBHBINM aHA/INM3 BOAHBIX Cpell. Xpomarorpaguueckue MeToZbl aHaau3a
00BEKTOB OKPY>KaIOL[eH cpefibl. DJIeKTPOXUMHUECKHEe METO[bl aHa/M3a 00bEKTOB OKPY)KAIOIEH Cpejbl.
OnTryecKre MeTO/IbI aHaM3a 00BEKTOB OKPY>Karolel Cpe/ibl

3.8 TeMbI KOHTPO/IBHBIX PadOT
— XuWMHYeCKHe MeTOAbl UM CpelCTBa 3KOJIOTMYECKOrO KOHTPOJSI TOYBEHHOIO TIOKPOBa
XuMHyecKkue MeTOAbl M CpeACTBAa SKOJOTMYECKOr0 KOHTPO/S BOAHOM Cpefbl DKCIpPeCcC-MeTObl
XUMHUYECKOTO aHa/i3a 00beKTOB OKPY KaroIL[ei Cpe/ibI

4 MeToauyeckHe MaTrepHuasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa

1. Kopoeun H.B. O01ias xumMusi : YueOHUK il TEXHUUEeCKUX HallPaBIe€HUH U CIelUaTbHOCTeH
BY30B - 7-e u3[., ucrp. - M. : Beiciias mkosa, 2006. - 556[4] c. (Hanuuue B 6ubmoreke TYCYP - 220
9K3.)

2. OcHoBbl 00mielt 1 ¢u3nueckoid XuMHUK [DneKTpoHHbIM pecypc]: Yue6Hoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMI TOCyZapCTBEHHbIM YHWBEPCUTET CHUCTEM YIIpaB/lIeHUS U
pazarosnekTpoHuKu (Tomck), Kadenpa 371eKTpOHHBIX TEXHOJOTHI W SKOJOTMUYEeCKOr0 MOHUTOPWHIA. —
ONeKTPOH. TeKCToBble nAaH. — Tomck: 2015, 200 c. [DnekTtpoHHbIM pecypc] - Pexxum pocrymna:
http://edu.tusur.ru/publications/5136, cBoOOAHBI.

3. CapoBHuKOBa, JltogMuina KoHCTaHTMHOBHA. DKOJIOTHS U OXpaHa OKPY’Karollel cpefbl MpU
XVUMUYeCKOM 3arpsisHeHuH : YueOGHoe rocobue asisi By3oB / JI. K. CamoBHukoBa, [I. C. Opnos, U. H.
JlozaHOBCKast. - 3-e u3f., repepab. - M. : Beiciias mikosa, 2006. - 333[3] c. (Hanuuue B OUOIHMOTEKE
TYCYP - 50 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa

1. Tnuuka H.JI. O6mjas xumust: YuebHoe mocobue s By3oB / H.JI. I'nubka. — 11-e uzg.—M-J1.:
Xumusi, 1964. — 688c. (Hamume B 61bmoreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heoprannueckast xumusi : YueOHoe mocobue asst By3oB / H. C. AxmeToB. -
M. : Beicias mkosa, 1969. - 638[2] c. (Hanuuue B 6ubmioteke TYCYP - 15 3k3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHunHa; MuHKHCTEpCTBO 0Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUI TrOCyJapCTBEHHBIM YHUBEPCHMTET CHUCTEM YIIpaB/leHUs U
paguosnekTpoHuky, Kacdezpa TexHonmoruy pasnosneKTpoHHOM ammaparypsl. - Tomck : TMIIZIO, 2000. -
157 c. (Hamuue B 6ubmioteke TYCYP - 31 3k3.)

4. Tnuuka H.JI. 3agaun v ynpaykHeHus 110 o01eld xumuu : YdeOHoe mocobue fist By30B / H.JL.
I'mubka. - 20-e u3z., crepeorurt. — M.: Xumus, 1973. — 263[1] c. (Hamuuue B 6ubmoreke TYCYP - 38
9K3.)

5. Yukun E.B. Xumus [Tekct]: yuebHoe nocobue / E. B. UukuH; MunncTepcTBO 00pa3oBaHus 1
Hayku Poccuiickori Pepepaimu, TOMCKUM TOCy/lapCTBEHHbIM YHUBEPCUTET CHUCTEM YIIpaBlAeHUS U
paguo3nekTpoHuky (Tomck), PakynbTeT AUCTaHIMOHHOTO 00yueHus. - Tomck: Db Kontent, 2012. - 170
c. (Hamuuue B 6ubmoreke TYCYP - 62 3K3.)

6. [dpyros, FOpuii CrenaHoBuu. ['a3oxpomarorpaduueckuii aHaiv3 3arps3HEHHOr0 BO3JyXa :
[MTpakTueckoe pykoBogctso / FO. C. [Ipyros, A. A. PoguH. - 4-e u3a., nepepab. u gorm. - M. : BUHOM.
Jlaboparopusi 3Hanui, 2006. - 528 c. (Hammure B 6ubmoTeke TYCYP - 5 9K3.)

7. [OpyroB, Hpuit CremnaHoBuu. ['a3oxpomatorpacduueckass wujeHTUUKALMS 3arpsisHeHUN
BO3/lyXa, BOJbI, TOUBkI 1 6uocpes : ITpaktnyeckoe pykoBogcteo / FO. C. [dpyros, U. T. 3enkeBuu, A. A.
PopuH. - 2-e u3g., iepepab. u gor. - M. : BUHOM. Jlaboparopus 3Hanui, 2005 ; M. : ®usmaraut, 2005. -
752 c. (Hammuue B 6ubmioteke TYCYP - 10 3k3.)

8. AcrtadbeBa, Jlrommuia CepreeBHa. OKOJIOTHUECKAs XUMHUS : YUeOHUK [Jii CpeIHero
nipodeccroHanbHoro obpasopanus / JI. C. ActadreBa. - M. : Academia, 2006. - 222[2] c. (Hanmuumne B
oubmioreke TYCYP - 30 3k3.)

9. CanoxHukoB, FOpuii AnekcaHapoBuu. PasnoakTHBHOCTL OKpY»Katoileil cpenbl. Teopusi u
TpaKkTHKa : yueOHOoe U yueOHO-MeToAnueckoe rocobue st By3o / FO. A. Canokuukos, P. A. Anmes, C.
H. KanmebikoB. - M. : BUHOM. Jlaboparopusi 3Hauui, 2006. - 286 c. (Hamuuue B 6ubmmoreke TYCYP -
20 3K3.)

10. Opnoe, Amutpuii CepreeBud. Xumusi 1ouB : Yue6HUMK s By3oB / 1. C. Opnos, JI. K.
CapmoBHuKoBa, H. . CyxaHoBa. - M. : Beicias mikosna, 2005. - 557[3] c. (Hanuuue B 6ubmoreke TYCYP
- 10 9K3.)

11. Tleperyn, E. BricTphie MeTo/bl OmpefiesieHUs BpelHBIX BelljecTB B Bo3ayxe [Tekcr] / E.
[Meperyg. - [b. m. : 6. u.], 1970. - 358 c. - (Hammuure B 6ubmoreke TYCYP - 1 3k3.)

12. CvmupHoB, T'eHHamuii BacwibeBuu. @wu3snueckre MeTO[bl HCC/IeIOBaHUS OOBEKTOB
OKpy»Karoiiel cpefibl : yuedHoe nocobue / I. B. CmupHoB, [I. I. CmupHOB ; @efjepanibHOe areHTCTBO T10
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obpa3zoBaHmio, TOMCKHMIA TOCYZApCTBEHHBIM YHMBEDCHUTET CHCTEM YIIpaB/ieHUs W PaZMO03/1eKTPOHHKH,
Kadenpa pasrosneKTpoHHbIX T€XHOMOTHMH M 3KOJIOTMUeCKOro MOHUTOpuHra. - Tomck : TYCYP, 2007. -
167 c. (Hamuuue B 6ubmioreke TYCYP - 50 3k3.)

13. Maiictpenko, Banepuii HukonaeBuy. OKOIOrO-aHaIUTUYECKWM MOHUTODUHT CTOMKHUX
OpraHMYecKUX 3arpsisHUTesel : YueOHoe mocobue fy1s By3oB / B. H. Matictpenko, H. A. Kmoes. - M. :
BMHOM. Jla6opaTopus 3HaHMi, 2004. - 322[6] c. (Hamuuue B 6ubmoreke TYCYP - 50 3k3.)

4.3. YueOHO-MeToANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. Xumuueckue MeTO[bl KOHTDOJISI OKpy’Karollerd cpeabl: MeToguyeckue yKasaHus 110
MPaKTUUeCKUM M CEeMUHApCKUM 3aHATUSM [/Is1 CTY[EHTOB HarlpaB/eHHsi MOAroTOBKU: «TexHocdepHas
6e30macHOCTb», «DKOJIOTHSI W TIPUPOJOIOb30BaHue» / MuanHa M. B. - 2014. 24 c. [OneKTpoHHbIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4071, cBo60gHBIM.

2.  XuMHUeCKue MeTo/bl SKOJIOTHYeCKOr0 KOHTPOJIs: MeToanueckre yKa3aHus K 1abopaTopHOMY
npakTukymy / MwnauHa M. B. - 2012. 48 c. [OnektpoHHeii pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/1932, cBob60AHBI.

3. XuMHueCcKHWe MeTOZbl HSKOJIOTHUECKOTO KOHTPOJIS: YueOHO-MeToquueckoe mocobue o
OpraHu3ali CaMoCTOsITeNIbHOM paboTel / Munmnna M. B. - 2012. 20 c. [SnekTpoHHbIH pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1934, cBo60gHBIM.

4. XuMmHueCKHe MeTOZAbl KOHTPOJI OKpyXKawoljerd cpeapl: MeToguueckue ykasaHusi K
naboparopHoMy TIpakTUKyMmy / Mununa M. B. - 2012. 55 c. [DnekrpoHHbIi pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/1922, cBob60gHBIA.

5. XuMmuueckue MeTO[bl KOHTPOJIS OKpY»Karolled cpeipl: YueOHO-MeToAWYeCKOe Tocodue 1o
OpraHu3alii CaMoCTOsITeNIbHOM paboTel / MunmnHa M. B. - 2012. 14 c. [SnekTpoHHbIH pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1923, cBo60gHBIMA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. http://edu.tusur.ru — HayuHO-00pa30BaTeIbHBIN MTOpPTa
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — uHbOPMaLIMOHHO-CIIPABOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMOMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU
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