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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CriocobeH mpoBOANTH C COOMIOACHUEM HOPM TEXHHKH O€30MaCHOCTH XMMHYECKUN DKCTIEPHMEHT,
BKJIIOYAsl CUHTE3, aHalM3, U3yYeHUE CTPYKTypbl M CBOMCTB BEIIECTB M MaTepuasoB, HCCIEIOBaHHE
MPOLIECCOB C UX YYaCTHEM

1.2 Tunel 3amady mpoQeCcCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- OpraHU3allMOHHO-YIIPABICHYECKUI

- TEXHOJIOTUYECKUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTHYECKOE TPOU3BOIACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHUS U aHAIM3a MPOLyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HbIC BUABI MPOPECCUOHATHLHON ACSITEIHPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHUYECKOMH
MPOAYKIMU PA3IMYHOTO Ha3HA4YeHUA, B cdepe METpPOJOTruu cepTU(UKALNU U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
OIIK-2 Criocoben AHamu3upyer — Ka4eCTBEHHOE W KOJMYECTBEHHOE
IIPOBOAUTH C COOIIOICHUEM |COAEPKAaHUE  Pa3JIM4HBIX  BEIECTB B 0ObEKTax
HOPM TEXHHUKH OKpYXaroLeH cpenbl XUMHUYECKHUMU u

0€30IMaCHOCTH XUMHUYECKUH
DKCIIEPUMEHT, BKITFOUas
CUHTE3, aHAJIN3, U3YICHHC
CTPYKTYpBI U CBOWUCTB
BEIIIECTB M MaTEPHAIIOB,
HCCIIEIOBAHUE TTPOIIECCOB C
WX y4acTHEM

(1)H3I/IKO-XI/IMI/I‘ICCKI/IMI/I MCTOOaMH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-2 CnocobeH TmpOBOAUTH C COONIOJEHUEM HOPM TEXHHUKH O€30MacHOCTH
XUMHYCCKHI SKCIIEPUMEHT, BKJIIOYAs CHUHTE3, aHAJIU3, M3YYCHHE CTPYKTYpPhl U CBOWCTB
BEICCTB U MaTEPHAJIOB, HCCIICIOBAHKE MPOIIECCOB C MX YUYACTHEM

Ne HaumenoBanue dopma oOyyeHus
n/n JIMCITUTUINH
onpe;[enmom;lx Ounas
(cemectp)
MEXTUCITUTUTMHAPHBIS
CBS3H 11213 (|4(5]|6
1 |AHanuTHyecKas + | +
XUMUSL
2 |Heopraanueckas + | +
XUMUS
3 |O3HakoMUTEIbHAS +
MPaKTHKA




4|Opranudeckas XuMus + | +

5 [Texnomormueckas +
MIPaKTUKa

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucruminHa « XMMHYECKUH aHAJIM3 MPUPOIHBIX OOBEKTOBY» OTHOCHUTCS K 00S3aTEIbHOW YacTH y4eOHOTO
mana Ol mo nanmpasnenuto nmoarotroBku 04.03.01 - Xumus.

JucuumuinHa « XMMUYECKUH aHaIu3 MPUPOIHBIX 00BEKTOBY U3y4aeTcs B 5 cemMecTpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 180
KonTaktHas pabora 112
Jlexnuu (Jlexiun) 64
Jlaboparopnsie (J1a6. pab.) 48
CamocrostenbHas padota (CP) 32
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
5 cemecTp

1 Hopmuposanue Omnpoc
aAHTPOIOTEHHBIX
BO3IEUCTBUI HA 12 | - 8
OKPY>KaIOIy IO
cpeny.

2 Bona xak o0bekT JlaGopatopHbie
XUMHUYECKOTO 18 | 20 | 8 paboTHI;
aHanm3a Komnoksuym

3 ITouBa Kak OOBEKT JlaboparopHsle
XUMHYECKOTO 18 [ 20 | 8 paboTbl
aHam3a

4 Bo3nyx xak 00beKT JlabGopatopHas
XUMHUYECKOTO 16 | 8 | 8 pabora;
aHanm3a Komnoksuym

Tema 1. HopmupoBaHue aHTPONOreHHbIX BO3eHCTBUI Ha OKpY:kawmyio cpeay. (OIIK-2)
Jlekumus.



[IpyHUMIBI ~ HOPMUpPOBaHUS  XHUMHUYECKHX BenlecTB. CaHUTApHO-TMTMEHUYECKOE  HOPMUPOBAHUE
XMMUYEeCKUX BemecTB. HopmupoBaHue kadecTBa BOJbI BOAHBIX 00BEKTOB. HopMmupoBaHHE B OLIEHKE
0e30MacHOCTH H 0E3BPEIHOCTH THTHEBOW BOABL. VICTOYHMKM TNHTHEBOH BOJABI W €€ IOATOTOBKA.
Pri0oxo3siicTBeHHOE HOpMHpoBaHue. HopmupoBanue cOpocoB cTOYHBIX BoJ. HopmupoBanue kauecTBa
arMocdepHoro Bo3nyxa. HopmupoBanue 3arpsisHeHus ouB. Pagroskonornueckoe HOpMHUPOBAHUE.

JlaboparopHbie padoThbI.
He npenycmorpena

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKka KOHCTIEKTa JICKIIUNA U PEKOMEHTyeMOM JTUTEpaTyphl 1O TEME.
2. IloarotroBka K ompocy.

Tema 2. Boga kak 00bekT xXummnueckoro ananausza (OIIK-2)

Jlexknus.
CocrosiHHE BOJHBIX PecypcoB U MpobIeMbl BogonoTpedneHus B Poccun. XuMU4eckuil cOCTaB IPUPOTHBIX
Boa. Ilokazarenu kauectBa BoOAbl. CTaHgapTU3alUs METOAOB THUIPOIKOJIOTMUYECKUX HCCIETOBAHUM.
WuTerpanpHasi 1 KOMILIEKCHAS OI[CHKAa Ka4ecTBa BOJbI Bubl mpo0, OCHOBHBIC MpaBuiia 0T00pa Mpod BOIBI
U3 pa3HbIX UCTOYHUKOB. OTOOpP mpob Boabl. TpaHCIOPTHPOBKA U XpaHeHue mpod Bozbl. [logroroBka mpod
BOJIbI K aHAIU3Y

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora 1 «KoHueHTpanusi HOHOB BOOPOAA U TMJAPOKCUIbHBIX HOHOB»
Omnpbit 1. IToTeHmuoMeTprueckoe onpenenenne pH
CymnocTts Metona. [loreHumnomerpuyeckoe onpezaeneHue pH co CTEKISHHBIM 3JIEKTPOAOM OCHOBAaHO Ha
TOM, YTO M3MeHeHue 3HaueHus pH Ha enuHuny B ompeneiaeHHoOM oOmactu pH BBI3BIBa€T HM3MEHEHUE
noTeHuuana sekrpoaa Ha 58,1 MB nipu 20 C. [Ipenensl TMHEHHON 3aBUCUMOCTH MOTEHIIMANA 3JIEKTPOJa OT
pH 00yciioBneHbI CBOMCTBAMH CTEKIISTHHOTO JIEKTPO/IA.

Xon onpeneJieHust

DNeKTpOoAbl TIIATETHLHO MPOMBIBAIOT TUCTUIIMPOBaHHOM Bojou. s onpenenenus pH cpensl oTOuparor
npoOy Bosl, HarpeBaioT ee 10 20 C u uzmepsior pH BoabI.

OmnpiT 2. OnipesiesieHne KUCIOTHOCTH BOJIBI

CymHocTh MeToga. KHucnoTHOCTh onpenensieTcss THTPOBAaHUEM BOJBI TUAPOKCHAOM HaTpUsl B IPUCYTCTBUU
nHauKaTopoB. KucnotHocts ompenensercs, ecau pH Boasl MeHblie 8,3, B IPOTHBHOM ClIydae €€
KHCIIOTHOCTh paBHa HYIIO.

PeakxtuBsl 1 060pynoBanue: MuaukaTopsl: GpeHonranent, METHIOPAHX WX 3aMEHsIoIune uX [ uapokcun
HaTpHs, pacTBOp ¢ KoHLeHTparuen 0,1 Mosb-3kB./1M3

Xon onpenesieHust

[IpenBapurenbHO OpUEHTHPOBOYHO YycraHaBiauBaioT pH Boawl. KucimotHocTe ompepenstor, ecium pH
Menbiie 8,3. Ecnu Boma mMyTHasi, ee QUIBTPYIOT, @ €CIIM OKpalleHHas — pa30aBJISIOT JUCTUIUTMPOBAHHOMN
Bojiol. Paz0aBnenne mpoBomsIT B MEpHBIX Kojbax BMecTUMOCTBhIO 100 — 200 cm3. CHauana HaIWBaIOT B
MepHyto Kooy 20 — 30 cM3 IUCTHIUITMPOBAHHOW BOABI, TOTOM TOYHO OTMEPEHHBIM 00BEM aHAJTU3UPYEMOU
BOJIbI, PACTBOp MEPEMEIINBAIOT, JOJIUBAIOT AUCTUUIMPOBAHHYIO BOIY A0 METKH M CHOBA MEPEMEIINBAIOT.
B3sateiii  00beM aHaNMM3UpPyeMOW BOJBI YYUTBHIBAIOT TPU BBIYUCICHHWHM pe3ylibTaTa aHammsa. llpu
OTIpEe/IeTICHNN KHUCIOTHOCTH TUTPOBAaHUE C Pa3HBIMU HMHIUKATOPAMM JIy4Yllle MPOBOAUTH B OTAEIHHBIX
MOPLUSAX aHATTU3UPYEMO BOABI.

Onpenesenue odmeit kucaorHocTu. K 50 —100 cm3 ananuzupyemoii Boabl npudasiasot 10 kaneanb
pactBopa (eHoJpTaIeHHA U TUTPYIOT PACTBOPOM €IKOro Harpa Ha Oejsiom (oHe 10 MOSIBJIEHHS
HeHCYe3aero MaJIMHOBOro (P UCNoab30BaHuM GeHondTanenHa) OKpalIMBaHUs.

Omnpenesienue cBo0oaHON KuCJIO0THOCTH. K npyroii mpode ananusupyemoii Boabnl (50 — 100 cm3)
npuoaBIAIT 5 — 6 KameJb MeTHJIOPaHXka (MJIM OJHOI0 M3 3aMEHSIIOIIUX ero MHAuKaropos). Ilpu
HAJIMYNH B BOJe CWIBHBIX KHCJOT MOSIBJISETCH pPo30oBasi okpacka. B 3Tom ciaydyae mpody THTpPYHOT
PacTBOPOM TI'MJAPOKCHIA HATPHUS 10 M3MEHEHHS OKPACKH MHAUKATOPA MO CPABHEHHMIO ¢ PACTBOPOM
cpaBHeHus. [l MPUroTOB/IEHMSI PACTBOPa CpPaBHeHHMsl OTOMPAIOT Takoll :Ke 00beM BOAbI U
A00aBJISIIOT CTOJIBKO Ke KaneJjib HHAUKATOpa.



OmnbiT 3. OnpenesieHue MEJT09HOCTH

Cymaocth Metoma. lllemounocts onpenenstor npu pH Boasl Gombine 4,5. IllenodHocTh ycTaHABIMBAIOT
TUTPOBAaHUEM BOJIbI PACTBOPOM CHJIBHOW KHMCIJIOTBI B IPUCYTCTBUU MOAXOASIINX HHIUKATOPOB.

PeakTuBbI U 000py10BaHUE

Nupukaropsl

®denondranenn

Merunopanx

Constnast unu cepHast kuciora, 0,1 Monb-3kB./aAmM3

BropeTku, kKoHHYeCKHe KOJIObI st THTPOBAHUS

Xon onpenesieHust

[IpeaBapurenbHo opreHTHPOBOUHO onpenensitoT pH Boawl. Ecniu pH Bogsl MenbIie 4,5, 11e104HOCTh paBHA
nHymo. Ecnu Bona MyTHast, ee pUIBTPYIOT, a €CJIM OKpaIleHHas — pa30aBIIsiOT IUCTHIUIMPOBAHHOM BOMIOI.
Omnpenenenne cBOOONHON ImIEIOYHOCTH. B koHMueckyro konOy momemator 100 aHamu3upyemoil BOIBI,
B3SITOM HEMOCPECTBEHHO WM MPEIBAPUTEIbHO Pa30aBIeHHON, KaK OMMCAHO BHIIIE; MPUIMBAIOT 5 Kareib
¢denondranenna. Eciu nosiBisieTcsi MaIMHOBAst WK PO30Basi OKpacka, TO COACPKUMOE KOJIObI TUTPYIOT Ha
6e110M (OHE CONSHOM UM CEPHOM KUCIIOTOM 10 NCUE3HOBEHHSI OKpacku. V3pacxonoBaHHOE Ha TUTPOBAHUE
KOJIMYECTBO KUCIIOTHI COOTBETCTBYE TILEIOUYHOCTH BOABI 1O eHoN(TaIeuny,

Omnpenenenue oOmei menoyHoctd. B koHmueckyro komOy momeriaorl00 cm3 ananmu3upyemoil BOABI,
IPWINBAIOT 5 — 6 Kamenb pacTBOpa METUJIOpaH)Ka MJIM 3aMEHSIOIIEro €ro MHAMKaropa (METHIIOBOTO
KeNToro, OpoM(EeHOIOBOTO CHHEr0 WM CMEIIAHHOTO WHAMKATopa). B Ipyryo KOHHYECKyrO KOOy
HAJIMBAIOT TaKOM e 00bEeM aHAIM3MPYEMOW BOJBI M CTOJIBKO )K€ MHIHMKATOPa, CKOJIBKO OBLIO BBEIEHO B
nepBbIit pacTBop. CraBaT 00e KoyObl Ha Oenyio Oymary U TUTPYIOT KUJAKOCTb B IIEPBOU KoJI0€ KHUCIOTOM 10
TeX MOp, MOKAa [[BET €€ He CTAaHEeT OTIINYATHCS OT LBETA KUAKOCTH BO BTOPOH KOJIOe.

JlaGopaTopHasi padora 2. « 7KeCTKOCTh BOIAbD)

Omnpenenenue o0mIEH )KECTKOCTH BOBI

Llens paboTel — ompezaeneHue >KECTKOCTH BOJbI METOJOM, KOTOPBIM OCHOBaH Ha CIOCOOHOCTH HOHOB
Kalpliisi W MarHus B cpeae OydepHoro pactBopa (pH = 9-10) oOpasoBeiBath ¢ TpuioHoM b
MaJIOAUCCOLMUPOBAHHBIE KOMIUIEKCHI.

Xoz onpeneseHus.

B konlGy nns tutpoBanms BHOCAT numetko 100 cm3 wucciaemyemMoil Bombl, TPHOABISIIOT S cM3
amMmMoHuitHOTO OydepHoro pactBopa, 0,1-0,2 T cyxoilt mHauKatopHOW cmecu. [lomydeHHBIH pacTBOp
TUTPYIOT TPU DHEPTUYHOM TepeMernnBaHuu pactBopoMm TpwioHa b (0,05 monb-3kB/mmM3) m0 mepexona
OKpPacKH OT BUHHO-KPACHOM yepe3 JIMIIOBYIO K UHCTO-TOIyOOH B TOUKE 3KBUBaJeHTHOCTH. [Ipu noGaBieHnu
n30bITKa TpUiIOHA b OKpacka He MeHseTCs], TOATOMY B KaUe€CTBE 3TaJOHA MOXET CIYKUTh OTTUTPOBaHHAs
panee mpo0a.

JlabopaTopnas pabora 3. «OnpenesieHue MaccoBOii KOHIEHTPAIUM XJIOPUIAOB)»

[lenb paGoThl — onpeneneHre MacCoBOW KOHIIEHTPAIIUU XJIOPUIOB METOIOM, OCHOBAaHHBIM Ha 00pa30BaHUU
TPYZAHOPACTBOPUMOTO Ocajka Xjopuaa cepeOpa mnpu mnpubaBIEHUU pacTBOpa HHUTpaTa cepedpa K
aHanu3upyemoit mpobe. [locie momHOro ocaxaeHus XJOPUAOB HM3OBITOK MOHOB cepedpa pearupyer c
WHIUKATOPOM (XpOMAaTOM KaJivsi) ¢ 00pa30BaHHEM KPaCHOBATOOPAHKEBOTO OCajIKa Xpomara cepedpa.
PeakTuBbI U 000py10BaHUE

Hutpar cepebpa, pactBop 0,01 Monb-3kB/1M3

Xnopun Hatpwusi, pactBop 0,01 Momb-3kB/1M3

Xpowmar kanus, 5 % pacTBop

bropetku

Konnueckue koi0bl 111 TATPOBAHUS

Xon onpenesieHust

[Tpu comepxkanun xnopuaoB meree 250 mr/mm3 6epyt 100 cM3 gunbrpoBaHHON HcTbITYeMO# Bonbl. [lpu
OonpiieM cozepkanuu xiopunos 6epyt 10 —50 cm3 wuccnenyemoirt Boasl M pazbasisior 1o 100 cm3
JIUCTUILTMPOBAHHOM BOJIOW. B 1Be koHMYeckue KoaObl U1t TUTpoBaHus BHOCAT 1o 100 cM3 aHanmu3upyeMoii
BOJIbI, MPUOABISIOT 10 5 Kamenb pactBopa K2CrO4. PactBop B onHoii konbe tutpytotr 0,01 H AgNO3 no
M3MEHEHUs1 OKPACKHM pacTBOpA IO CPABHEHMIO C OKPACKOM BO BTOPOM KOJIOE (1IBETHOU CBUIETEID).



JlabopaTopHas patdora 4 «[lepMaHraHaTHasi OKMCJISIEMOCTb»

Xox ornpeneneHus

B xonnyeckyro konby Ha 200-250 cm3 nanmBaror nunetkoi 100 cm3 ucnbityemoit Boasl. [lpubasnstor 5
cM3 pacTBopa cepHoM KUCIOTHI (1:3) u craBaT HAa WIUTKY. [Ipy MOsIBIEHUM MEPBBIX MYy3bIPHKOB (HaYajo
KUIeHust) B mpoOy nobasmsror u3 6roperku Touno 10 cm3 0,01 H pactBopa nepmanranara xamus. Ilocre
3TOTO MPOOY KUMATAT Ha MayioM orHe 10 MuHyT. [Jis paBHOMEPHOTO KUIIEHUSI PEKOMEHYETCSl IOMECTUTD B
KOOy HECKONBKO CTEKJISHHBIX KaNWUISAPOB, 3alasHHBIX C OJHOro KoHMA. Komdy mnpu KUMSYeHUU
MPUKPBIBAIOT CTEKIITHHON BOPOHKOW, KOTOPAasi BHIMONHET (YHKIIHMIO 0OpaTHOTO XonoauibHuKa. Ecim BO
BpeMsl KUIISTYCHHS HCclieayeMasl BoJa OOECIIBETHIIACH WIIHM TOTEpsia XapaKTePHYI MalMHOBYIO OKPACKY
MepMaHraHara Kajaus, OlpeeleHre HaJ0 HauaTh CHAaYalla, MPeIBApUTEIbHO Pa30aBUB UCCICAYEMYIO BOIY
JUCTUWJIMPOBAHHOW BOJOM.

[To okoHYaHWM KUMSTYCHUS MPOOYy CHUMAIOT C OTHSA U B Hee J00aBisroT u3 Oropetku Touno 10 cm3 0,01 H
pactBopa maseneBoi kucioTel C2H204. O6eciBeTUBIIYIOCS TOPAYYIO KUAKOCTh OTTUTpoBBIBatoT 0,01 H
pactBopoM KMnO4 1o nosiBieHus cj1abo-po30BOTO OTTEHKA.

JladopatopHas padora 5 «OnpenesieHue o01ero xese3a

[lens paboThI: ornpeeieHne KOHIIEHTPAIMH O0IIETO jkele3a (OTOMETPHUICCKUM METOIOM.

Xoxa onpenesieHus.

[TocTpoenue rpagyupoBoyHoro rpaduka. [l mpUroToBIeHUS! CTAHIAPTHBIX PACTBOPOB B MEpHBIE KOJIObI
BMecTUMOCTBIO 100 cM3 BHOcHAT 1, 2, 3,4 1 5 cM3 cTanAapTHOrO pacTBOpa COJM KeJie3a ¢ KOHIECHTpAIuen
0,06 mr/cm3, uto coorBerctByer 0,6; 1.2; 1,8; 2.4; 3,0 mkr >xenesa, mobammsator mo 10 cm3 pactBopa
Cynb(hOCaTUITUIOBOM KHCIOTHL, o 10 cM3 pacTBopa aMMMaka, TOBOISAT JAWCTHJIMPOBAHHOW BOMOH 110
METKH U IepeMemuBaioT. Yepe3 5 MUHYT H3MEpSIOT Ha (DOTOKOJIOpUMETPE WM CHEKTpodoToMeTpe
ONTHYECKYIO TUIOTHOCTH MPUTOTOBJICHHBIX CTAHIAPTHHIX PacTBOPOB Npu 416 HM ((PHOIETOBBIN UM CUHUMA
CcBETO(UIIBTP) OTHOCUTEILHO PAcTBOPa XOJIOCTOM MPOOBI, CoAEprKaIel Bce T00aBIsIeMbIe PEAKTHBBI, KPOME
xene3a; KoBeTa 2-3-5 cM. CTpoAT JIMHEWHBIA TPaayHpPOBOYHBIM TpauK B KOOpJAWHATAX ONTHYECKAs
IUIOTHOCTh — Macca xkele3a, MKL.

Amnanus po6sl. B Mepayto konby Ha 100 cm3 HanuBator 50 cm3 uccnenyemoii Boasl, nobasistor 10 cm3
10% pactBOpa Cynb(poCaTUIIUIOBOI KUCIOTHI, IepeMennBatoT u 3areM nooasisitor 10 cm3 10% pacTtBopa
amMmuaka. Peakmmsi cpeapl JAODKHA OBITH CITA0OMIETOYHON, YTO HEOOXOIWMO MPOBEPUTH C IMOMOIIBIO
MHIUKAaTOpHOM Oymaru. J[oBoAST 00beM IUCTHIUIMPOBAHHOM BOIOM 70 METKM, IEPEMEIIMBAIOT U Yepe3 5
MUHYT ()OTOMETPUPYIOT U 416 HM OTHOCUTEIBHO PACTBOPA XOJIOCTOM MPOOHI.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. IlpopaboTka KOHCIIEKTA JIEKIIUI U PEKOMEH1yeMOH TUTepaTyphl.
2. ITonrotroBka K ompocy.
3. IloarotoBka K KOJUIOKBHYMY.

Tema 3. IlouBa kak 00beKkT XUMH4Yeckoro anaaunza (OIIK-2)
Jlexknus.

Oco0eHHOCTH TOYBHI KaK 00BEKTa XMMHYECKOTO HCCIEIOBaHUs. DIEMEHTHBIN U (a30BbId COCTaB MOYB U
CIOCOOBI €ro BhIpaKeHUS.AncopOruss U WOHHBIA oOMeH. [louBeHHass KucIOTHOCTH. OpraHmueckoe
BEIIECTBO MOYBBI. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE MPOIIECCHl U PEXKUMBI B TOUBaX. MUKPOIIEMEHTHI U
TsokEnple MeTalibl B mouBax.OTOop mpoO mouBbL. MeTOAbl BCKPBHITHS MPoO TMOYBBL. MeTombl
KOJTMYIECTBEHHOTO OIPEICICHUS IPU XUMUIECKOM aHAIIN3€ MOYB.

JlaboparopHbie padoThbI.
1. OnpenesieHne Cyxoro 0CTaTKa NOYBEHHOM BBITAKKH

Cyxoi1 ocTaToK MOYBEHHOH BBITSDKKH — 3TOO OIlee coiep:KaHie pacTBOPUMBIX COJIEH B BOMHOW MOYBEHHON
BhITsDKKE. Ero onpenensior mytem BoinapuBaHus B (appopoBoii yalike HEKOTOPOro oobema (uibTparta.
IIpokanuBaHuEM MOXKHO Pa3feiIUTh CyXOH OCTaTOK Ha MUHEPAJIbHBIN U OPraHUYECKUN.

2. KauecTBeHHOE 00HApYKEHHUE TAKeJIbIX METAJJIOB B MOYBaX
I[JIH OMPCACIICHUS TAKCIIbIX MCTAJJIOB T'OTOBAT KUCJIOTHYIO ITOYBCHHYIO BBITSXKKY.
2.1 KagecTtBeHHOE 0OHApPYKEHHE HOHOB CBUHIIA.



2.2 KauecTBeHHOE OOHApYKEHHE HOHOB MEIH.
2.3 KauecTtBeHHOE 0OHApPYKEHHE HOHOB XKeJe3a.

3. OnpenesieHue BOAOPACTBOPUMBIX OPraHMYEeCKHX BellecTB (OKUCJIAEeMOCTh MOYBbI)

MeTton 0CHOBaH Ha OKMCIIEHHH OPTaHMYECKUX BEIIECTB B KUCJIOTHOM Cpeie pacCTBOPOM IepMaHraHaTa
kamusi. MI30BITOK mepMaHraHaTa BOCCTaHABIMBAIOT IIABEJICBOM KMCIOTOW (MJIM OKCAIaTOM HATpus). 3aTeM

OCTAaTOK I11aBEJICBOM KUCIOTHI I OKcaJjlaTa HaTPHsl YUUTHIBAIOT OOpaTHBIM TUTPOBAHUEM PACTBOPOM
KMnO4. Oprannueckue BemecTBa MouBbl HE TMOJHOCTHIO OKUCIISIIOTCS TIEPMaHTaHATOM Kajus (IPUMEPHO

Ha 50%). [ToaTOMy JaHHBIN METOA UCIIOJB3YIOT KaK yCJIOBHBIN IIPU CPAaBHUTENIBHOM OLleHKE Mo4B. MeTox
MPUMEHHUM TpH HeOOoNbIIOM cofepxanuu XaopuaoB (He 6ombie 30 mr Cl- B 100 M1 BBITSKKR).
4.0npenenenne KaJIbIUsi U MAarHUsl B BOJHOM MOYBEHHOM BBITSIAKKE

AHanu3 IpoBOJAT C MOMOIIBI0 KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. CyIIHOCTh METO/Ia 3aKIII0YAETCS B
TOM, YTO CHayajga B OJHOW MOPLUUU pPACTBOpPA BOAHONW MOYBEHHOW BBITSHKKU OIPEACISIOT CyMMapHOeE
colep)KaHWe  Kajbllusd W MarHusa, TUTpys  pactBopom  OJITA  (aByHarpueBas  COJb
STUJICHIMAMUHTETPAYKCYCHOM KUCIIOTHI) B MPUCYTCTBUU MHAUKATOPA 3pUOXpoMa 4epHOro T U aMMUavyHOTO
oydepnoro pactsopa (pH=9). B npyroii mopuuu BOIHON BBITSIKKH W3 TIOYB ONPEACIISIOT MOHBI KaJbITUs,
tutpys pactBopoM DJITA B cunpHOmenounoit cpene (pH> 11) B mpucyTCTBUM MHIMKATOpa MYpPEKCHIA.
ConeprkaHre MOHOB MarHus BBIYUCIISIOT MO Pa3HOCTH.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. [TpopaboTaTh KOHCTIEKT JIEKIIUH 1 PEKOMEHAYEMYIO JINTEPATYPY MO TEME.
2. [TonrotoBka K KOJUIOKBHYMY.
3. IloaroToBka K OT4ETY MO J1a00OPaTOPHBIM paboTaM.

Tema 4. Bo3nyx kak 00beKT xXumMu4ieckoro anaansa (OIIK-2)

Jlexknus.
OOmast xapakTepucTuka arMocdepbl. EcTecTBeHHBIE M aHTPONOTEHHBIE MCTOYHUKH 3arps3HEHUs
armocdepsl. [Tokazarenu, ucnoab3yemble A5l CAHUTAPHO-TUTHEHUYECKOM OIICHKH.
OT10op mpo® Bo3myXa Ha CTAIllMOHAPHBIX, MEPEIBMKHBIX M MOA(daKeNIbHbIX mocTax. Meroasl oTOopa u
poOoMoAroToBKH Mpob Bo3ayxa. O0Imas cxema MoAroTOBKY Mpod Bo3ayxa. MeToabl aHaIn3a.

JlabopaTropHbie padoThbI.
Jlabopatopnas pabora
«DKcIpecc-onpeieNeHne KOHIIEHTPALUH 3arpsI3HSIOMINX BEIIECTB B aTMOC(HEPHOM BO3/IyXE»
KoHTposb cocTosTHUS BO3IyXa BO MHOTHX CIy4asX HauWHACTCS C TIOIYYCHHUS SKCIPECCHONW MH(OpMAIHU O
€ro COCTaBe WIIM COMICP)KAHHWH 3arpsi3HEHHA. DKcIpeccHas WH(OpMaIys TO3BOJISICT MPHHATH PEIICHHE O

KOMITJIEKCE HEOTJIOKHBIX MMPAKTUUYECKUX MEPONPHUATHII U OINpelNeluTh HalpaBlieHue YriTyOJIeHHOTO
UCCJIEIOBAHUS CUTYaIUU.

JIJ1s1 KOJTMYECTBEHHOTO SKCITPEeCcC-aHalln3a 3arpsS3HEHHOCTH BO3/IyXa IIMPOKO MCIIONB3YIOTCS HHIMNKATOPHBIE
TpyOku (TH).

WNuaukaropHble TPyOKH TIpeTHA3HAUYCHBI TSI SKCIIPECC-OMPEICIICHUST MACCOBBIX KOHIICHTPAIMH Ta30B U
MapoB B BO3JyXe W Ta30BBIX CpellaX NMpPH KOHTPOJIE BO3ayXa pabodveid 30HBI, MPOMBINIICHHBIX T'a30BbIX
BbIOpOoCcOB. OHM HaXOASAT MPHUMEHEHHE TakKe MPH KOHTPOJE B MECTaxX yTEYCK BPEIAHBIX BEIICCTB, B
YCIIOBUSAX YPE3BBIYAMHBIX CHTYAIMH, TPH TEXHOJIOTMYECKOM KOHTPOJIE, a TakKe MPH JIIOOOM KOHTPOJIE,
pe3ybTaThl KOTOPOTO IMO3BOJIIOT PEIlaTh BOMPOCHI 3alIUTHI 30POBbS JIIOACH M OXpPaHbl OKPYKAOIIEH
Cpenpl.

Pesynbrarsl nu3MepeHui HHIMKATOPHBIMU TPYOKaMH, KaK MPaBUIIO, XOPOIIIO COTNIACYIOTCS C TAHHBIMH,
MOJTyYEHHBIMHU 10 CTAHJAPTHBIM (TOCTUPOBAHHBIM) METOIUKAM.



B kauectBe ycTpoicTB s oTOopa mpod Bo3ayxa (Ta30BBIX cCpen) NpU NPOBEICHHUM H3MEPEHUM
KOHIIEHTpAIIMM BPEIHBIX BEIIECTB B BO3IyXe ¢ moMomsio TU pexomeHayercss IpuMeHEeHne CHIIb(OHHOTO
acriuparopa AC-1 (ycrapeBiee o6o3HaueHne — AM-5), razoananuzaTopa HacocHoro tumna YI'-2, pydHoro
Hacoca-npobooroopauka HII-3M, a s orbopa mpod B TPyAHOAOCTYMHBIX MECTax — MPOOOOTOOPHOTO
3ouga 3I1-I' XK.

YCTpOKCTBO ¥ IPUHILIUI AEUCTBUS

Wnaukaropusle u (GuibTpyromuye TpyOKH MpPeNCTaBIsIOT cOOONW TepMETUYHO 3alasHHbIE CTEKJISTHHBIC
amMnynbl. BHYTpH HHIMKaTOpHBIX TPYOOK HAXOISATCS HMHIWKATOPHBIE MAacChl, IMpeICTaBisionire co0oit
XeMOCOPOEHT, U3MEHSIOIUN OKPACKY IIPU MPOXOXKIACHUH Yepe3 HETO ONPEAEIiEMOro BEIECTRA.

Buytpu ¢unerpyrommx TpyOOK HaXOAATCS HAMOJHUTENH, TMPeACTaBIsAoNMe co00i XeMOCOpOeHT,
IIOJIHOCTBIO IPOITYCKAIOIIUN OIpPEIEIsieMOe BEIIECTBO M YJIABIMBAIOLIUN COIYTCTBYIOIIME MeELIAIOIUe
aHaJu3y BEILECTBa, JIMOO B3aUMOACHUCTBYIOIIMNA C ONpPEENIIEMbIM BEIIECTBOM C O0pa30BaHHUEM JIETY4Ero
NPOIYKTa, MHAUIUPYEMOTO TIOPOIIKOM WHAUKATOPHOM TPYOKH.

Hcnonb3oBanue (GUIbTPyIOMUX TPYOOK MPEIyCMOTPEHO INPHU OIpPEeNCHHH MAacCOBOM KOHLIEHTPAIUH
OKCHJIOB a30Ta, JIMOKCHIA cepbl, OEH30ja, TONyosna, OeH3WHA, CYMMBI YIIIEBOJIOPONOB HE(PTH, KEPOCHHA,
XJIOPOBOJOPOJA U .

[IpyHIMI AEWCTBHSA: JKCIPECC-METOJ, OCHOBAHHBIM HAa M3MEHEHMM OKPACKHM HMHIUKATOPHOIO CIIOA IIPH
IIPOKAaYMBAHUU Yepe3 MHIMKATOPHYIO TPyOKy aHaIM3UPYEMOIo BO3IyXa.

KoHueHTpamuu onpezaensieMoro KOMIIOHEHTa OMpEAeNseTcs MO AJUHE MPOpPEarupoBaBIIEro CIIOS WIH IO
MHTEHCUBHOCTH OKPACKH.

3amaunue:
1. U3yunth MeTOnuKy paboThl ¢ MHIMKATOPHBIMU TPyOKamMH U Ha cocoM npobootdopHukoM HIT-3M.

2. DKcriepuMeHTallbHast paboTa: onpenesieHue coepkanus B atMochepHOM Bo3ayxe (Bo3ayxe padboueit
30HBI) TOKCUKAHTOB:

okcup yriepoaa (II), ammuak, okcuapl a30Ta, CEPOBOAOPO/I.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. [TpopabGoTaTh KOHCIIEKT JIEKIMI  PEKOMEHIYIOMYIO JINTEPATypy IO TEME.
2. [TonroToBka K OTYETY 110 TAOOPaTOpHOI padoTe.
3. IloaroroBka K KOJUIOKBUYMY.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
*  TEKyIHUH KOHTPOJIbL — 50 OamioB
*  KOHTPOJIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHbIe OauTel — 10 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Hopmuposanue
AHTPOIIOTEHHBIX
BO37IEMCTBUN Ha
OKPY>KaIoIIyI0
cpeny.

Ormpoc

10

10 0alIoB  — CTYIEHT CBOOONHO BJIAJEET MaTepUajoM,
JEMOHCTPHPYET NIyOOKHe, CUCTEeMaTU3NPOBaHHbIE 3HaHUS, CBOOOTHO
OTBEYaeT Ha  BOIPOCHI HCTIONB3YSI npo¢eCCHOHATILHYIO
TEPMUHOJIOTHUIO

5-9 ©0annoB — CTYOEHT BIAJCET MAaTepPHajioM, OTBEUAET Ha 3aJlaHHbIC
BOTIPOCHI

1-4 ©Gannma — cTymeHT BiaAeeT HEMOJHOH MHQOpMaIHeld Mo Teme,
3aTpyAHSETCS ¢ OTBETAMHU Ha 3a7jaBaéMble BOIIPOCHI

0-16amna - crymeHT cinabo BiajzeeT MHPOpMaIMeEH MO Teme, NpH
OTBETE UCIOJIB3YET 3arOTOBJICHHBIH TEKCT, 3aTPYNHSETCA C OTBETAMU
Ha 3a/1aBacMbIe BOTIPOCEHI

Bona kak
00BEKT
XAMHUYECKOTO
aHajn3a

Jlaboparo
pHBIC
pabots

20

Bcero mo teme 2 - 5 naGoparopHbIX pabot, kaxaas no 4 Oamna: 2
0aJut- BBITIONHEHHE, 2 0aJil- OTYET C pacyeTaMHu.

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

10

KomnmokBuym cmaercss B ycTHOH (opMme 1O mNpeaBapUTEIbHO
0003HAUYEHHBIM  TEOPETUYECKHMM  BOMPOCaM M  MaKCHMAJbHO
oueHuBaercs B 10 6amios:

9-10 6annoB BBICTABISIETCS, €CIIM CTYACHT OOHAPY>KUJI BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M IIyO0OKOe 3HaHHWE MpPOrpaMMHOTO MaTepHaa,
yMEHHe

CBOOOIHO BBIMOJHATH 3aJaHMsA, MPEAYCMOTPEHHBIE HPOTPaMMON,
OCBOMBIIMH  OCHOBHYIO, M 3HAaKkOMBIH C JIOTOJHUTEILHOMN
JIUTEPaTypou.

OTBeT MOCTPOEH JOTUYHO, MaTepuall H3JIaraercsi 4YeTKo, SCHO,
XOpOILIMM  SI3BIKOM, apTryMEHTHPOBaHO, YMECTHO HCIOJNb3yeTCs
WHGOPMATMOHHBIN U WILTFOCTPaTUBHBIN

Marepuan (IpuMepsl U3 TPaKTHKH,TaOIMubl, Tpaduku u T1.0.). Ha
BONPOCHI OTBEYAET KpaTKO, apryMEHTHPOBAaHO, YBEPEHHO, IO
CYLIECTBY.

8-7 0ayIoOB BBICTABISIETCSA, €CIM CTYACHT OOHAPYKWJI JOCTaTOYHO
IyOOKHUe 3HaHUS MPOrPaMMHOTO MaTepuana, yMeHHue

WCTIOJIb30BaTh PaHee MMOyuYeHHbIC 3HAHUS C BHOBb MPUOOPETEHHBIMH,
MPUMEHSTH UX Ha MpakTuke. OTBET NOCTPOEH JIOTHYHO,

Marepuajg ~ HM3JaraeTcsi  XOpOIIMM  SI3bIKOM,  IPHUBJIEKAETCS
WHGOPMATUBHBIA U WILIIOCTPUPOBAHHBIA Marepuali, HO NPH OTBETE
JIOTyCKaeT HEKOTOPhIE

MOTPEIIHOCTH.  Bompockl, 3amaBaeMble  NIpenogaBaTreieM, HE
BBI3BIBAIOT CYLICCTBEHHBIX 3aTPyIHCHHUN

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4e0HOTo U

JEKIUOHHOTO Marepuaja, HE B IIOJIHOM OObeMe BIaAeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO IPU OTBETE
Ha Bonpockl. B oTBeTe He

BCerAa  NPUCYTCTBYeT  JIOTHKA,  aAPTYMEHTHl  IPUBJIEKAIOTCS
HEIOoCTaTouyHO Beckue. Ha mocTaBneHHBIE BONPOCH! 3aTPyAHSETCS C
OTBETaMH, MOKAa3bIBACT HEIOCTATOUHO

rybokue 3HaHus 0-4 0aJuToB: CTYAEHT MOKAa3bIBacT CIAObIi ypOBEHB
npodecCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  TOpU  aHaJU3e
MPaKTHYECKUX cuTyauuid. He MoXkeT mpuBecTH MpUMEphI

U3  peajbHOH MPaKTUKH. Heysepenno U JIOTHYECKHU
HETIOCIIE0BaTeIbHO M3JIaraeT Marepuan. HempaBuiibHO OTBE4aeT Ha
MOCTaBJICHHBIE BOMIPOCHI HITU 3aTPYAHIETCS C OTBETOM

ITouBa xax
00BEKT
XHMHYECKOIO
aHajmu3a

Jlabopato
pHEIC
paboThI

16

Bcero mo gannHol Teme 4 mabopaTopHBIX padoT, Kaxmas mo 4 Oaa.
OrneHBaHMUE KaX 70U paOOTHI: 2 6aljI- BEITIOJTHEHUE, 2 0all- OTYET C
pacueraMu

11



Boznyx kak
00BeKT
XHUMHUYECKOTO
aHanm3a

Jlaboparo
pHast
pabora

abopaTopHBIX PaboTa MO OICHKE 3arps3HHUTENCH arMochepHOro
BO3IyX/Bo3IyXa pabodeil 30HBI MO psAAy MoKazareneit. 2 Oamma
-BpITIONTHEHWE, 1 Oamnm -odopmieHue, pacuerbl, 1 Oamm 3amura
paboTHL

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 1o
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUYECKUM BOIIPOCaM H

MaKCHMAaJIbHO olieHnBaercs B 10 0aJUIoB:
9-10 6annoB BBICTABISIETCS, €CIIM CTYACHT OOHAPY>KUJI BCECTOPOHHEE,
CHCTEMaTHYecKoe M IIyO0OKOe 3HaHWE MpPOrpaMMHOTO MaTepHaa,
yMEHHE

CBOOO/IHO BBIMONHSATH 3aJaHN,
MpeayCMOTPEHHBIE TPOrpaMMOii,
OCBOMBILUI OCHOBHYIO, M 3HAKOMBIH C
JOTIOJTHUTENLHON JuTepaTypoil. OTBET MOCTPOEH JOTUYHO, MaTepHall
U3JIaraeTcs 4YeTKO, ICHO, XOPOIINM SI3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJB3yeTcs HWH()OPMALMOHHBIH U
WIUTIOCTPATUBHBIN

Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amIoB BBICTABIISIETCS, €CIIH CTYACHT
0OHapy XM JOCTATOYHO TITyOOKHE 3HAHUS
MPOrpaMMHOTO MaTepHala, yMeHHE
WCTIOJIb30BaTh paHee MOTy4YeHHBIC 3HAHUS C
BHOBbB ITPHOOPETEHHBIMH, TIPUMEHSTH HX
Ha npakTruke. OTBET MOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM S3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WUTIOCTPUPOBAHHBIA MaTepHall, HO IIpH
OTBETE JOIYCKAET HEKOTOPHIC
MOTpeHOCTH. Bompockl, 3a1aBaemble
npernoaaBaTeyieM, He BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYIHEHUN

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JEKUOHHOTO Marepuaia, He B TIOJHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKaMH, YyBCTBYET ceOs1 HEYBEPEHHO
MIpU OTBETE Ha BOMPOCHI. B oTBeTe He
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MPUBJIEKAIOTCS HEAOCTATOYHO Beckue. Ha
MOCTaBJICHHBIE BOIIPOCHI 3aTPYIHIETCS C
OTBETaMH, MOKAa3bIBACT HEIOCTATOUHO
IyOOKHe 3HAHUS

0-4 GanoB: CTYJACHT MOKA3bIBACT CIA0BIN
ypOBeHb Ipo(ecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuii. He MoxeT mpuBecTH mpuMepsI
U3 peajbHoi mpakTuku. HeyBepeHHo 1
JIOTHYECKH HETMOCIIeI0BaTeIbHO H3llaraeT
Marepuai. HempaBunsHO oTBeyaeT Ha
MOCTaBJICHHBIE BOMPOCHI MU 3aTPyAHACTCS
C OTBETOM

IIpeMuansHBIC OaITHI

10

Hauncnsrorcst 3a moCTOSHHYIO aKTUBHYIO pa0OTy Ha 3aHATHSIX

12
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6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

7. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKHM IO JWCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KonsiokBuym

Tema 2. Boma kak 00bEKT XUMHUYECKOTO aHAJIN3a
Bomnpocs k xomuiokBuymy 1 (tema 1-2)

1.IIpuHIMIBI HOPMUPOBAHUS XUMUYECKUX BellecTB. CaHUTapHO-TUTUEHNYECKOe HOPMUPOBAHHE
XUMHUYECKHUX BEIIECTB.

2. HopmupoBanue kauecTBa BOIbI BOIHBIX 00BEKTOB. HopmupoBaHue B oOlleHKe O€30MaCHOCTH |
0€3BpeIHOCTH MUTHEBOM BOIBI.

3. McTouHMKY TUTHEBOM BOJIBI M €€ MOATOTOBKA. PRIO0X03s1IICTBEHHOE HOPMUPOBAHUE.
4. HopMupoBaHue COpOCOB CTOUHBIX BOJI.

5. HopmupoBanue kauecTBa aTMOC()EepHOTO BO3AyXA.

6. HopmupoBanue 3arpsisHeHus mous. Pajnoskonornueckoe HOpMUPOBAHUE.

7. XuMHUYECKHI COCTaB NPUPOAHBIX BOJ. [lokazarenu kayecTBa BOJBI.

8. CTaH,Z[apTI/ISaLII/IH MCTOAOB T'MAPOIKOJIOTHICCKUX HCCHeﬂOBaHHﬁ. I/IHTeraHBHaH 1 KOMIIJICKCHAasA OLICHKa
Ka4yeCTBa BOJbI.

9. Buzpl npo6, 0CHOBHBIE IIpaBUiIa 0TOOpa MO0 BOJIBI U3 PA3HBIX UCTOUYHUKOB. OTOOD mpod BosL. 10.
TpancnoprupoBka u xpaneHnue rnpo6 Boxsl. [loarotoBka nmpod BobI K aHATU3Y

Tema 4. Bo3nyx kak 00bEKT XMMHUYECKOTO aHAN3a
Bonpochl K KOJUIOKBHYMY 2
1. OOmras xapakrepuctuka moyB. akTopel MOYBOOOPA30BAHUS.

2. Ctpoenue nouBeHHoro npoduist. Opranndeckuii (rpyOblif rymyc, Mozep, TyMyc) U HeOpraHHYeCKui
COCTaB TBEPAOTO BellecTBa NOUBbl. KOMITOHEHTHI TyMyca — (yIbBOKHCIOTHL, TYMUHOBBIE KUCIIOTBI, TYMHH.
ITouBenHslit pacTBOp. [I0UBEHHBINM BO3MYX.

3. O160p mpoO MoYB ¥ MOATOTOBKA 00PA3IOB K aHAIIU3Y.

4. HpI/IFOTOBJIGHI/Ie BOIIHOFI BBITS2KKHM M3 ITIOYBHI. BOI[OpaCTBOpI/IMBIe COCAUHCHHA I10OYB U MCTOAbI aHaJInu3a
BOAOHBIX BBITSXKCK.

5. OOmas xapakrepuctuka armocepbl. EcTecTBeHHBbIE M aHTPOIOTCHHbIE WCTOYHUKHU 3arps3HEHUs
arMocdepsl.

6. IToxazarenu, UCTIONb3YEMBIE JUIsl CAHUTAPHO-TUTUEHNYECKON OLIEHKH.
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7. Ot6op npob Bo3ayXa HA CTAlMOHAPHBIX, IEPEIBIKHBIX U MOJ(aKeTbHbIX TocTax. MeTonsl 0Toopa u
poOOMoAroTOBKH mpob Bo3ayxa. O0Imas cxeMa NoAroOTOBKY MPOO BO3IyXa.

8. MeTonbl aHanu3a nmpod Bo3ayxa.
JlaboparopHas pabora

Tema 4. Bo3ayx kak 00bEKT XUMUYECKOTO aHAN3a
KoHTpoasHBIE BOIPOCH K JTabopaTopHOi paboTe
1. HazoBuTe 061acTh NpUMEHEHUS UHANKATOPHBIX TPYOOK.
2. Ha yem ocHOBaH NPUHITUTT ACHUCTBUS WHIUKATOPHBIX TPYyOOK?
3. KakoBsl pabourie ycnoBus dKcIuTyaTanuu oonpimacTea TH?

4. B yeM npenMyIIecTBO MPUMEHEHUS HHIUKATOPHBIX TPYOOK MPH ONPEACTICHHNA MAaCCOBBIX KOHIICHTPAIUN
ra3oB W TapoOB B BO3AyXE M Ta30BBIX Cpelax MpPHU KOHTPOJE BO3MyXa paboveld 30HBI, MPOMBIIUICHHBIX
ra3oBbIX BHIOPOCOB?

5. Kakue onepanuy He0OX0IMMO BBIIOIHUTH MpH TpuMeHeHnu TU?
JlaGopaTtopHbie padoTbI

Tema 2. Boga xkak 00bEeKT XUMUYECKOTO aHAIN3a
KonTpoasHbIe BOPOCH K J1abopaTropHoit padote 1
1. Kak cBsi3aHbl MeX/1y CO00i KOHIIEHTPAIIMH BOJAOPOIHBIX HOHOB U THIPOKCUIBHBIX HOHOB?

2. [lepeuncnuth NpeUMyIIECTBA U HEAOCTATKU KOJOPUMETPUYECKOTO METO/IA IO CPABHEHUIO C
MOTEHLIMOMETPUUYECKUM METOIOM.

3. UTo nmpon30MAET C KOHIIEHTPALUEH BOIOPOIHBIX HOHOB, €CIIM YBEINYNUTCS KOHIIEHTPALIHS
TUAPOKCUIIBLHBIX HOHOB?

4. Y10 Ha3BIBAIOT MICJIOYHOCTHIO U KUCIIOTHOCTELIO BOIKI?
KoHTposnpHBIE BONIPOCHI K JJAOOpaTopHOil padote 2
1. Kakue BemecTBa, copeprkaniiuecs B Bojae, POpMUPYIOT €€ KECTKOCTh?

2. [ToueMy KECTKOCTh BBIPAYKAETCS B MIJLTUMOJISIX KOJTMYECTBA BEI[ECTBA IKBUBAJICHTOB (MMOJIB/IM3), a HE
B BECOBBIX EMHUIIAX U3MepeHus (Mr/mm3)?

3. I1osiICHUTh TEPMHHBI: «O0I1ast )KECTKOCThY, «KapOOHATHAs JKECTKOCThY M «HEKapOOHATHAsI JKECTKOCTHY.
KoHTpopHBIE BOIPOCHI JJIs 3aIIMTHI JIa0opaTopHO# padoTe 3.

1. Kak npoBecTH npeaBapUTEIbHYIO OLIEHKY COJepKAaHUs XJIOPHIOB B HEU3BECTHON MpoOe BO/IbI?

2. Kak ycTpaHUTh MeLIaroIue BIUSHUS IIPU ONPEIeNIEHUN KOHIIEHTPALUH XJIOpUI0B?

3. Kakas mpenenbHO AOMTycTUMast KOHIIGHTPAIHsI XJIOPHIOB YCTAaHOBJICHA JIsI BOIHBIX 00HEKTOB
PBHIOOXO3SIIICTBEHHOTO Ha3HAYCHHUSI, IS OOBEKTOB XO3SIICTBEHHO-IIUTHEBOTO M KYJIBTYPHO-OBITOBOTO
Ha3HAYEHUS?

KonTponsHbIe BOIPOCH K TabopaTtopHOi padbote 4.

1. Yro Takoe "mepMaHraHaTHas OKMCIIIEMOCTb BOAbI"? B Kakux enuHunax namepsercs?

2. OnummMTe MOATrOTOBKY MPOOKI 171l ’TOTO aHaJK3a.

3. YTo n€XUT B OCHOBE METO/a ONIPEEIICHUS JaHHOTO MIOKa3aTes?

KoHTpoasHBIE BOTIPOCHI K JTabopaTopHO padoTe 5.

1. Yto 03Ha4aeT TepMUH «0O0IIIee KeIe30» U YeM OH OTIIMYAETCs OT TEPMHUHA «BAJIOBOE HKEJIE30%»?

2. Kakum crioco6om ompenenseTcsi KOHIEHTpaIys 00IIero Kee3a B BOJAC MPU HATUIUH TPEX U3MEPEHUN
ONTUYECKOM IJIOTHOCTH?

Tema 3. ITouBa Kak OOBEKT XMMHYECKOTO aHAIN3a
Bomnpocs! k s1adoparopHoii padoTsl "'OnpeneseHne Cyxoro 0CTaTrka nmoYBeHHON BbITSKKH'"
1. UTo Ha3bIBAIOT CYXHUM (WU TJIOTHBIM) OCTaTKOM BOJHOM BBITSKKHU?
2. Kakue cBOICTBa 3aCOJICHHBIX MMOYB MO3BOJIAET OLICHUTh CYXOM OCTATOK?



15
3. ITouemy cyxoi OCTaTOK HEJb3sl OTOXKAECTBIATh C CyMMOM COJIEH?
4. Kak o1eHUTh CTENEHb 3aCOJIEHUS 110 BEJIMYUHAM CYXOI'0 OCTaTrKa?
Bomnpocsl k 1a6oparopHoii padote ""KayecTBeHHOE 00HAPY:KeHHE HOHOB THKeJIbIX MEeTAJJIOB"
1. Kakne MeTasbl Ha3bIBAOT TSKEIBIMU?
2. Kak moArotaBinBarOT MOYBEHHBIE 00pa3Ibl K aHAIHU3Y ?
3. Kakue kauecTBEeHHbIE peaKIIMH JIeKAT B OCHOBE OIpe/IeTICHUs] HOHOB MEIU, CBUHIIA U kefe3a?
Bomnpocel k 1a6oparopHoii padote "Onpenesnenne nepMAHTAHATHON OKHCJISIEMOCTH MO4YBHI"
1. Yto Takoe mepMaHraHaTHasi OKUCIIEMOCTh?

2. Yro n€XUT B OCHOBE OIPEIEIICHUS IEPMAaHIaHATHON oKucisieMocTh? KakoBbl IpaHUIbl TPUMEHEHHUS
TAHHOTO MeTona?

3. Kak monroraBiuBarOT MOYBEHHBIE 00PA3IIbl K aHAN3Y JIJIS ONpEIeICHHS IepPMaHTaHATHON
OKHUCIIAEMOCTH?

4. Kak mpou3BoauTcsi 00paboTKa pe3yabTaToB U3MEPEHUIT?

5.Kakue ucnonap3yroTcsi CpeacTBa U3MEPEHH, peaKTUBBI, MAaTepHAIIbI?

Bonpocsl k 1adopaTopHoii padore ""OnpeneseHue Kajabuus 1 MATHUS B BOAHOH BBITSI/KKe'

1.Kakoii MeToJ JIS)KUT B OCHOBE ONpPEIEICHUS Kaablins U Maruua? Kak onpenensror coiepKaHue Kaablus?
2. Kak mpou3Boautcst 00paboTKa pe3yabTaToB U3MEPEHUIT?

3. Kakue ucnonb3yroTcsi CpeACcTBa U3MEPEHUM, pEaKTHUBBI, MATEPUAIIBI ?

Omnpoc

Tema 1. HopmMupoBaHue aHTPOIMOT€HHBIX BO3AEHCTBUI Ha OKPY>KAIOIIYIO CPELy.
Tunosbie BOMPOCHI :

1. Ing KakuX BUJIOB BOAOMOIB30BaHUS pa3pab0TaHO CAHUTAPHO-TUTUEHNYECKOE U SKOJIOTHYECKOE
HOpPMHUpOBaHHE?

2. ITo xakuM noka3zaressiM OCYLIECTBISIETCSI HOPMUPOBAHUE KAaYECTBA MUTHEBOM BOJIbI?
3. Yro Takoe ITJIK, JITIB, ITAC?

4. Kakue npu3Haky BPEIHOCTH BEIIECTB YUYUTHIBAIOTCSA MPU HOPMUPOBAHUH Ka4eCTBA MUTHEBOU BOJIBI?
Bons! ppi00Xx0351CTBEHHBIX BOIOEMOB?

5. Kak knmaccuumupyrot mouBsl 10 CTETNICHH 3arpsi3HEHHOCTH?

6. Kak paccuutsiBaeTcs k03(h(HUIIMEHT KOHIIEHTpauu 3arpsizHeHust noussl HC?

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa
Tunossie Bonpocekl 3k3amena (OIIK-2)

Tumnosbie BONPOCHI K IK3aMEHY

1. HopmupoBaHue aHTPONIOTEHHBIX BO3JEHCTBUM HAa OKPYKAIOIIYIO CPEILY

2. IlpyHUIUTIBI HOPMUPOBAHUSI XUMHUYECKUX BEIIECTB

3. CaHUTapHO-TUTUEHUYECKOE HOPMHUPOBAHNE XUMHUUYECKUX BEIIECTB

4. HopmupoBaHue KauecTBa BOJbI BOIHBIX 0OBEKTOB

5. HopmupoBaHnue B olleHKe 0€30MacHOCTH U 0€3BPETHOCTH MUTHEBOU BOJIBI

6. HcTouHnKU NUTHLEBOI BOALI U €€ ITOAT0OTOBKA

7. Pp160X0351iiCTBEHHOE HOPMUPOBAHHE
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8. HopmupoBaHue cOpoCOB CTOUYHBIX BOJ
9. HopmupoBanue kauecTBa arMoc(hepHOro BO3IyXa
10.HopMupoBanue 3arpsi3HEHUS MOYB
11. Iloka3zarenu kadecTBa BOABI U METOJBI UX OMPEICICHUS

12.. CranmapTuzanmsi METOJOB THAPOIKOJOTHYECKUX HcciaenoBanuidi. OT6op mpod BOABI M X
KOHCEpBAIUs

13. O61mas xapakrepucTika noys. @akTopsl MOYBOOOPA3OBAHHUS

14. Crpoenue mouBeHHOTO mpoduias. OpraHUYeCKHid W HEOPraHWYECKHH COCTaB TBEPAOTO BEIIECTBA
MTOYBBI.

15. OT60p mpoO MOYB U MOATOTOBKA 00PA3IOB K aHaIu3y. [[pUroToBIeHHE BOJHOM BBHITS)KKHM M3 TTOYBHI.
BonopactBopumMble cOeIMHEHMSI TIOUB U METO/bI aHAJIN3a BOJHBIX BBITSIKEK.

16. OOmias xapakTepucTHka aTrMocdepbl. EcTecTBEHHbIE W aHTPONOTEHHBIE WCTOYHUKH 3arps3HEHUS
aTMoc(ephl.

17. Iloka3arenu, UCIONIB3YEMbIE JIJI1 CAHUTAPHO-TUTHEHUYECKON OLICHKH.

18. OT60p mpob Bo3ayXa Ha CTAIIMOHAPHBIX, IEPEABIKHBIX U OA(AKETHHBIX MOCTAX.

19. MeToasr oT60pa ¥ MpoOOMMOATOTOBKH Mpoo Bo3ayxa. OOIas cxema MoAroTOBKH Mpood BO3ayXa.
20. MeToasl anau3a Bo3ayxa.

TunoBble 3axanus Ajs sxk3amena (OIIK-2)
HE TIPETyCMOTPEHO

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

OIlIK-2 JleMoHCTpHUpYeT TTyOOKHE W CHUCTEMHBIC 3HAHHUS TEOPUU METOIOB
aHanm3a OOBEKTOB OKpYXKAIOIIEH cpeapl (BoAa, IMOYBa, BO3AYX),
HOPMHPOBaHUSI AHTPOIIOTEHHBIX BO3ICUCTBUI B COOTBETCTBHH C

«OTIIMYHO» OCHOBHBIMH HOPMATHUBHBIMHU JOKyMEHTaMH. OCyIIeCTBISET BBIOOD
(85 - 100 6anoB) 3¢ GEKTUBHBIX METOIUK U METOJIOB XAMUYECKOTO u
WHCTPYMEHTAJIFHOTO aHaiu3a OOBEKTOB  OKPY)KAIOLIEH Cpeabl.
OTBET MOCTPOCH JIOTMYHO, MaTepuai H3JIaraeTcsl YEeTKO, SICHO,
XOPOIIUM SI3BIKOM, apTyMEHTHPOBAHO.

OIlIK-2 JleMOHCTpUpyeT AOCTAaTOYHBIA YpPOBEHb 3HAHUN TEOPHUH METOJIOB
aHaiam3a OOBEKTOB OKpYXKAIOIIEH cpeapl (Boda, IMOYBa, BO3AYX),
HOPMHUPOBAHUSI AHTPOIIOTEHHBIX BO3JCHCTBUI B COOTBETCTBUHU C
OCHOBHBIMH HOPMaTUBHBIMH JJOKYMEHTaMHU.

«XOPOILIO» [IpumeHsier Ha MpakTHUKE AaJTOPUTMBI OLIEHKH SKOJOTHYECKOTO
(70 - 84 6amnoB) COCTOSIHMSI OCHOBHBIX OOBEKTOB OKPYXKAIOIICH Cpelabl — BOJIBI,
arMoc(epHOro BO3yXa M TOYBBI: IOKa3aTeNd KayecTBa, METOJbI
or0Oopa, KOHCEpBAIlMK U XpaHEHUsS MPOoO, METOAbI KaueCTBEHHOTO U
KOJTMYECTBEHHOT'0 aHAJIM3a OCHOBHBIX 3arPSA3HAIOIINX KOMIIOHEHTOB.
OTBeT MOCTPOEH JOTMYHO, MaTepraj U3JIaraeTcsi XOPOILIUM SI3bIKOM.




OIIK-2 JleMOHCTpUpYeT 3HAaHHE HEKOTOPHIX METO/OB aHajh3a OOBEKTOB
OKpy>arolei cpeabl (Boza, o4Ba, BO31yX), c1ab0 OpUEHTHPYETCS B
HOPMAaTHUBHOM JIOKyMeHTauuu. IIpuMeHseT OTAenbHBIE METOIbI
XMMHAYECKOTO M HMHCTPYMEHTAJIBHOTO  aHaiu3a  OOBEKTOB
OKpYXarolllel  cpenpl, 3aTpyAHSETCS B  BBHIOOpPE  METOIUKHU
skcriepuMenTa. OTBeT He BCerga JIOTUYHO BBICTPOEH, BOIPOCHI,
3aJjaBaeMble MIPEoJaBaTesIeM, BHI3bIBAIOT 3aTPy/IHEHHUS.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIlK-2 He opuenTtupyercsi B 0a30BBIX TEOPETHYECKUX BOIPOCAX METOJOB
aHanmu3a  OOBEKTOB  OKpYXaroIlled  cpeabl,  HOPMaTUBHOM
nokymeHnTanuu. He crocoOeH BbIOpaTh M MPUMEHSTHh Ha MPAKTHUKE
XMMHUYECKHE ¥ HWHCTPYMEHTAJIbHBIE METOAbI aHalu3a OOBEKTOB
OKpY’KAIOLLEH Cpebl.

HenpaBuwibHO OTBe4aeT Ha IOCTABJIEHHBIE  BOIPOCHl  WIH
3aTPYIHSAETCS C OTBETOM

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amIoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroaudeckue yka3aHusl 10 OPTaHU3AIUNA CAMOCTOSTEIILHON paOOThI 00yUYaIOIUXCS:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Xaxanuna T. U., Hukutuna H. I, ITeryxoB W. H. Xumus okpyxaromieit cpezsl : YueOHUK AT BY30B. -
nep. u aon; 3-e u3a.. - Mocksa: FOpait, 2021. - 233 c. - Tekct : anexrponnslii / 9bC «*OPAUTY [caiit]. -
URL: https://urait.ru/bcode/468375

2. Crynenok, A. I'., Crynenok, I. A. Xumus okpyxaromeit cpensl. B 3 gactsax. Y. 2 : yueGHOe mocoOwue. -
Bech cpok oxpaHbl aBTOPCKOTO IpaBa; XUMHUs OKpy:karomei cpeasl. B 3 vacTiax. Y. 2. - Mocksa: Al [Iu Ap
Menmua, 2021. - 88 <c¢. - Teker : omekrponssii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/111162.html

3. BurnopoBuu B.M. Xumus u sxonorust armocdepsl : yued. nmocodue. - Tam6os: [U3a-Bo TT'Y um. I'P.
HepxaBuna], 1998. - 156 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Burnoposuu B.U., Bepsekuna H.B., lllyouna A.I. IIpakTuky™m 1Mo XUMHUYECKOH 3Kojoruu (armocdepa,
ruapo- u utocdepa) : yueO. mocodue 1 cTyn.. - Tambos: M3n-so Ilepmmna P.B., 2007. - 362 c.

2. Cutrep E.A., Burnoposuy B.1. Xumus u sxonorust runpocdepsl : Yuebd. nmocobue. - Tam60B: U3n-Bo
TT'Y, 2000. - 203 c.

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B. JlabopatopHbie paOOTBl MO XWMHHM M DKOJOTUHU THUAPOCHEpPHI C HCIOJIB30BAaHUEM
aHanm3aropa >kumakoctu "Oxcrnepr-001" @ Merom. ykazaHus K 1a0. MPAKTHKyMy IO XHUM. JKOJIOTHH. -
Tamb6o0B: [M3mar. nom TI'Y um. I.P. lepxkaBuna], 2012. - 33 c.

6.4 VHbIe NCTOUHMKMU:

1. DnekrponHas OubIMOTEKa yUeOHUKOB Ui BY30B - http://4du.ru/

2. 9BbC «Znanium.com» - http://www.znanium.com/index.php?item=main

3. yueOHbIe MaTepuaibl Ha caiite xumuueckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
4. YHUBEpCHUTETCKask OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-O0MOIMoTeuHas cuctema - http:// www.biblioclub.ru

7. MaTepuajJbHO-TeXHMYecKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTAlMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security 10 ans Windows "Jlabopatopus Kacniepckoro"

Onepannonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snektponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
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2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. Hayunas snexrponHast onbamoreka «KubepJlenmnka». — URL: https://cyberleninka.ru
5. Hayunas snexkrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

6. VYHuBepcurerckas OuOnuoTreka OHJAMH:  3JeKTpOoHHO-OMOnMoreunas  cucrema. — URL:
https://biblioclub.ru

7. ObC «YHuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
8. FOpaiit: snekrponHO-6nOMMoTeuHas cucrema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



