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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-4 CnocobOeH MpOBOIUTH HAYYHO-HCCIICIOBATEILCKUE M OMBITHO-KOHCTPYKTOPCKHE pa3pabOTKu IMpHU
UCCJIETOBAHUU CaMOCTOSITENIbHBIX TEM

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC

HKIIMH / TPYIOBBIE UIIH o
by py. MHIUKATOPHI TOCTKEHHUS KOMITCTCHITHIA

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

- B IIpoBenenue
Hay4HO-UCCIIeI0BATEIbCKIX
U OMBITHO-KOHCTPYKTOPCKHUX
pa3paboTok pu
UCCIIeIOBAaHUHT
CaMOCTOSITETIbHBIX TEM

- [IpoBenenne ananusza
HayYHBIX JAHHBIX,
pe3yJIbTaToB
SKCIIEPUMEHTOB H
HaOJIIONEeHUN

[1K-4 CnocobeH npoBoauTh
Hay4HO-UCCIIeI0BAaTEIbCKHIE
1 ONBITHO-KOHCTPYKTOPCKHE
pa3paboTKH mpu
UCCIIeIOBaHUHU
CaMOCTOSITETIbHBIX TEM

HpI/IMeHHeT OCHOBHBIC IMOJIOXKCHUA XHMHUYCCKON
OKOJIOTHUU IJId pCHICHHUA MPAKTUYCCKUX U TCOPCTUUCCKUX
3aga4d HpO(I)CCCI/IOHaJIBHOﬁ HaIlpaBJICHHOCTHU

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CrnocobeH mpoBOIWUTH HAYYHO-HCCIIEIOBATEIIBCKUE U OIMBITHO-KOHCTPYKTOPCKHE
pa3paboTKu MpHU UCCIIEOBAHUN CAMOCTOSTENIbHBIX TEM

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIpENETAIONINX us
MEXIUCUUIUIMHAPHBIE | Oynag
CBSI3H (cemect
p)
718
1 [TIpenaunnomHuas
MIPaKTHKA
2 |I[IpomeinuieHHas +
JKOJIOTHUS




2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JucuumuinHa «XUMHYECKUE AacleKThl HKOJIOTUW» OTHOCHTCA K 4YacTd, (OPMHUPYEMOH Y4YacTHUKAMH
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucuuminHa « XMMHUYECKUE aClIeKThl SKOJIOTUI» U3yYaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.

Ounas: 6 3.c.
Bun yueOHo# paboTh Qunas
(Bcero yacos)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 216
KonrakTHast pabora 144
Jlexmmm (JIextmm) 80
[Tpaktuueckue (Ilpakt. pab.) 64
CamocrositensHas padota (CP) 36
OK3aMeH 36
3.2.ConepxaHue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp

1 Xumuueckas Ompoc
IKOJIOTHS KaK HayKa.
3aKOHBI U 10 | 8 4
KaTeropuu
9KOJIOTHH.

2 DKOJIOTHYECKHE Ompoc
¢axTopsr. Ux
BO3JICICTBHE B 10| 8 | 4
armocdepe, ruapo-

u urocdepe.

3 PU3HKO-XUMUYECKH KontponpHas
€ aCIIEKThI 10| 8 | 4 pabora
AKOJIOTHH.

4 Tokcukomornueckas KonTtponbHas
XapaKTepUCTHKa 0l s |4 pabora;
3arpsi3HUTEINEH. KOJUIOKBUYM
MeToap! OLICHKH.

5 Kpyroo6opotst Ompoc
BELIECTB.

Pacnipenenenne u 10 | 8 4
MpeBpalieHe
3arpsiI3HUTENEH

6 [Tpo6aembr KonTponsHas
XUMUYECKOM 10| 8 | 4 pabora
SKOJIOTHH.




7 OHepreTuuecKue u Omnpoc
CBIPBEBBIE 10| 8 | 6
pOoOIeMbI 3EMITH.

8 DKOJIOTHYECKast Onpoc; KOJUIOKBUYM
OITACHOCTH
XAMHUYECKUX U 10 | 8 6
CEBCKOXO3SIMCTBEH
HBIX POU3BOJICTB.

Tema 1. XumMnueckast 3K0JIOTHA KaKk HayKa. 3aKoHbI U KaTeropuu 3xosorun. (ITK-4)
Jlexknus.

DKoJjorus Kak MHOTOAcCIEeKTHasi CaMOCTOsATeNbHAs Hayka. [IOHATHIHBINA anmapar U KaTeropuu SKOJOTHH.
3aKOHBI SKOJOTMM: MHUHHMYyMa, ONTHUMYyMa, KOHKYPEHTHOTO MCKIIOUEHHs, B3aUMOJCHCTBUS (HaKTOPOB,
HEOOPaTUMOCTh  HBOJIONMHU, (PU3MKO-XMMHUYECKOTO E€IMHCTBA JKMBOTO BEIECTBA, KOHCTAHTHOCTHU
KOJIMYECTBA KUBOTO BemecTBa B.M. BepHanckoro, coxpaHeHus: CTpYKTypbl 0nocdepsl, 3aKoHbI (apopu3Mbl)
Kommonepa. Yuenne B.W. Bepnanackoro o 6uocdepe u Hoochepe. Kparkuii ouepk )KU3HH yUEHOTO.

IIpakTH4Yeckoe 3aHATHE.
1. PacyeTsl, cBSI3aHHBIE C OIIEHKOM MPEAEIBHO JOMYCTUMBIX BEIUYUH.
2. O11eHKa OTHOCHUTENIbHON TOKCHYHOCTHU MOJITIOTAHTOB.
3. PacueT B3auMOBIIUSIHUS 3arPSI3HUTEINCH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IlepeuncirTe OCHOBHBIE 3aKOHBI KOJIOTUH. [[pOMIIITIOCTpUPYIUTE KaX bl 3aKOH MPUMEPAMHU.
2. Ouenure Bkian B.M. BepHaznckoro B pa3BUTHE COBPEMEHHOM SKOJIOTMYECKON HAYKH.

Tema 2. Ixosornueckue paxropsl. Ux Bo3aeiictBue B armocdepe, ruapo- u surochepe. (IIK-4)
Jlexknus.

Abuornueckue GaxkTopsl B runpochepe (Bona, pacTBOPEHHbIE Ta3bl U MUHEpAIbHBIE COJIM) U B aTMocdepe.
Abuotnueckue GakTopsl B tuTochepe. AHTPOIIOTEHHOE BO3ECHCTBUE HA OKPYKAIOIIYIO IPHUPOTHYIO CPEY.

IIpakTH4eckoe 3aHATHE.
1. XuMuko-3konorunyeckue pacuetsl ¢ ucnonszopanueM [1JIKp.3., [1/IKc.c., ITJIKB.

2. PacdeTsl ¢ HCIIONIb30BaHUEM YpaBHEHUI cOCTOsAHUA ra3oB MeHnzeneesa - Kiaiinepona u Ban - nep -
Basnsca.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. buotnueckue u abnornyeckue Gakropsl. Knaccuduxamus abnornueckux GpaxktopoB mo MoHYaACKOMY.
2. Abnornueckue pakTopsl B atMochepe (JiyducTasi SHEprus, TeMIIepaTypa, OCBEIICHHOCTh, BIa)KHOCTB).

3. Abuornyeckue GakTopsl B ruapochepe (Boma, pacCTBOPEHHBIE Ta3bl, MUHEpAJIbHbIE COIH). VX B3aumMHOE
BIIHSIHUE.

4. Abuornueckue GakTopsl B IUTOChEpe (TUTPOCKONUYECKas U KamwisipHas Bosa). JlaBneHue
HACBHIIIEHHOTO T1apa B Kamwuisipax. [ MrcoMeTpruueckoe ypaBHEHHE M ypaBHEHHE KAMIUIIPHOTO TTOTHSITHSL.

Tema 3. @usuko-xumMmnuyeckue acnektol 3xkojaornu. (IIK-4)
Jlexknus.

3akoHbl Payns. /laBneHue HAcBIIEHHOTO Iapa PAacTBOPEHHOIO JIETKOJIETYYEro 3arpsisHuTelns. JlaBienue
HACBIIICHHOTO [1apa TPYIHOJIETY4ETO 3arpA3HUTEIS, TEMIIEPATypa KUIICHUS U 3aMEp3aHus €ro pacTBOPOB.

IIpakTH4eckoe 3aHATHE.
1. DKoJOTHYECKHUE PACUETHI C UCIIOIF30BAaHUEM XUMUYECKUX (DOPMYIT U YpaBHEHUH.
2. PaBHOBecHe TOKCHYHBIX BCIICCTB B BOAHBIX TOMOI'CHHBIX CUCTEMaAx.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Moniens aHTpOIMOTeHHOTO BO3/ICUCTBHS HA OKPYKAIOLLYIO CPEy.
2. IcTOYHMKY 3arpsI3HUTENEH U UX COCTABHBIC YACTH.



3. ABapuiiHble CUTYaIlMH U 3QJIITOBBIE BHIOPOCHI.

Tema 4. TokcukoJIorH4YecKkas XapaKkTepucTHKA 3arps3HuTeneil. Meronsl onenku. (ITIK-4)
Jlexknus.
3akon Poccuiickoit @enepamuu 00 OXpaHe OKpY)KalOUIeW NPUPOTHON cpenbl. TOKCHKOIOTHYECcKas
XapaKTepUcTUKa 3arpsi3HuTeNss. Metonsl U Kputepuu oneHku. [IpenenbHble BEIMYMHBI U HOPMATHUBHbBIC
JOKYMEHTBI. B3anMHOe BIMsSHHE TONIOTAaHTOB. TpeOoBaHMs TOCYJapCTBEHHBIX CTAHIAPTOB. MeTombl
aHaJUTUYECKOoro ydera. Pactipenenenue u npeBpallleHrue 3arps3HUTeNIed B OKpYKatoIlei cpese.
IIpakTH4eckoe 3aHATHE.
1. PaBHOBECHE TOKCUKAHTOB B BOAHBIX T€TEPOTE€HHBIX CUCTEMAX.
2. MeTtonibl aHATUTHYECKOTO pacueTa B3auMHOI'O BIUSHUS MOJTIOTAHTOB.
3. Tokcukosiornyeckas xapakTepucTHKa 3arpsi3HUTEIIS.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Borpock! oxpanbl ipupoab! B TamMOOBCKOH 001aCTH.
2. Tokcukonoruyeckas XapakTepUCTHKA 3arpsi3HUTENs. MeTObl U KPUTEPUU OLICHKHU.
3. [IpenenbHO NOMYyCTUMBIE BETUYMHBI 1 HOPMAaTUBHBIE JOKYMEHTHI. METOAMKN SKCIIEPUMEHTAIILHOTO
onpenenenus 1TK;
4. Metonp! pacueta BJIK. MeTozb! ¢ MCITOIB30BaHUEM IMITUPHUUECCKUX 3aBUCUMOCTEH M OMOJIOTHYECKOM
AKTUBHOCTH XMMHYECKUX CBSI3EH.
5. OneHka OTHOCUTEIBLHOM ONACHOCTH 3arps3HUTEIICH.

Tema 5. Kpyrooooporsl BemecTs. Pacnpenesnenne u npespamenue 3arpsasaurene (I1K-4)
Jlekumus.

Kpyrosopotsr yrnepona u dochopa B mpupome. KpyroBoporsl Boasl M azota B mpupone. Hapymienue
KpyroBOpoTOB. Pacnipenenenue u npeBpamnieHue 3arpsi3HUTENECH.

IIpakTn4yeckoe 3ansATHE.
1. TepmoarHAMUYECKHUE PACUETHI B SKOJIOTHUH.
2. KuHeTnyeckre pacyeThbl B SKOJIOTHH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Pactipenenenue u npeBpalieHue 3arps3HUTENICH B OKPYKAIOLIEH Cpeie.
2. TepmonuHamuyeckue GpakTopsl (paCTBOPUMOCTD, KOI(D(DUIIMEHT pacipeaeIeH s).

3. Pacnipenenenue u nmpeBpalieHue 3arps3HATENeH B OKpyKaroten cpeae (aacoponus, nuddysus,
XHUMHYECKOE B3aMMOJICHCTBHE).

4. KpyroBopot ymiepona, azota u ¢pochopa B okpyxaromieit cpene. Hapymienne kpyroBopoTos.

Tema 6. IIpo0sembl xumnueckoii yxoornu. (IK-4)
Jlekuus.

[Ipo6nema o30HOBOTO ciosi. O30HOAKTHMBHBIC BeEIIeCTBA W Ipoliema XJIopPTopyrieBoaopoaoB (XDY).
[TapuukoBsIit 3pdext n mapaukoBsie raszbl. Poas CO2 1 u3MEHEeHHEe ero KOHIIEHTpaIuy B atMocdepe 3emin
BO BpeMeHHU. Pammoxumus u sKonoruueckue mnpodieMbl. ENMHUIBI aKTUBHOCTH M XapaKTEPUCTUKA MO
U3NTydyeHus. ATOMHas »HepreTuka. Buabl aTOMHBIX pEaKTOPOB U HMX SKOJOTHYECKas OMAacCHOCTb.
BozneiicTBue Manbix 1 OONBUINX 03 U3JIYYEHUS HA OPTaHU3M.

IIpakTnyeckoe 3ansATHE.
1. OneHka BpeqHOTO BO3JCHCTBUS (PPEOHOB HA O30HOBBIN CIIOM.
2. Pacuer mapaukoBoro 3ddexra.
3. PagnoxuMuueckue pacueTsl.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Paanoxumus 1 3KOJIOTHYECKHE TPOOIEMBI.
2. EqyHUIIBI aKTUBHOCTH U XapaKTEPUCTUKA MO U3TyUYSHUS.



3. Buusl aTOMHBIX peakTopoB. PeakTopbl ¢ MOJTOKUTEIBHONW U OTPULIATEIbHON 00paTHOH CBsI3bI0. MX
OTHOCHUTEIIbHAS SKOJIOTHYECKask 6€30MacHOCTb.

4. Bo3zelcTBrE MaNIbIX ¥ OOJIBIINX 7103 U3IYUYCHUS HA OPTaHU3M.
5. I[Ipob6aema o30HOBOTO Cci10s1. O30HOAKTUBHBIC BEIIECTBA U Mpodaema XDY.
6. ITapHUKOBBIN YPPEKT U MAPHUKOBBIE TA3HI.

Tema 7. DHepreTnueckue u cbipbeBblie Npodaembl 3emun. (IK-4)
Jlexknus.

DHEpPreTU4ecCKue © ChIpbeBbIe pecypchl 3emin. WX wHcmonb3oBaHuE. OKOJOTHYECKUE TMPOOIEMBI
sHepreTuku. [loTpeOHOCTP XMMHUYECKOW MPOMBIIIICHHOCTH B yriepoae W Bomoponae. llorpebnenue
BOJIOPOJIa M YIJIepo/ia B METAILTYpIHH U Ha TpaHcnopTe. [lemorpaduueckas npodiema.

IIpakTnyeckoe 3ansATHE.
1. PacyeTsl B XumMuu KCQHOGI/IOTI/IKOB.
2. OtieHka mOTpeOJICHHS CHIPhS B XUMUYECKON TIPOMBIIIICHOCTH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. O6pa3oBaHue NOTIOTAHTOB B MPOLECCE TEMNIOAHEPTETUKH U TPOMBIIIUICHHBIX TEXHOJIOTUH.
2. 3anﬂ3HI/ITeHI/I B BBIXJIOITHBIX I'a3aX ABUIATCIISI BHYTPCHHETO CrOpaHus.
3. DHEpPreTUYeCKue U ChIphEBBIE PECYPCHI 3EMITH.
4. ITIpobnema abTepHATUBHBIX HCTOYHUKOB YHEPTUU

Tema 8. DkoJiorHYecKasi ONACHOCTh XMMHUYECKHX H CeIbCKOX03s51iicTBeHHBIX nMpon3BoacTs. (ITK-4)
Jlexknus.

DKONIOTUYeCKasi OMTACHOCTh XMMUYECKHUX TIPOU3BOICTB. BozeiicTBuie Ha yenoBeka (pu3nueckux (hakTopoB U
TOKCHYECKUX BEIIECTB. XapaKTepUCTHUKA BEIIECTB MO CxuMmaemMocTdu. lloBeneHune xuakocren u
CKMIKEHHBIX Ta30B IPU MOTEPE TEPMETUYHOCTHU. TOKCHYHOCTh MHAMBUAYAJIBHBIX 3arpssHutenci. Ilytu
CHIKECHHMS YPOBHS BBIJCIICHUS 3arpsA3HUTENEN B IPOMBIIUIEHHOCTH.

IIpakTH4eckoe 3aHATHE.

1. PacueTsl B XUMHYECKOW IKOJIOTHH.

2. OueHKa TOKCUYHOCTH HHAUBUAYAIbHBIX 3arpsi3HUTENEH.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Dxonoruyeckasi akTUBHOCTH MTPOMBIIIJICHHBIX IPOU3BOACTB. Bo3neiicTBre Ha uesnoBeka (pu3nueckux
(aKTOpPOB M TOKCUYHBIX BEIIECTB.

2. IloBeneHune XKUIKOCTEN U CXKMIKEHHBIX Ta30B IIPU NIOTEPE T€PMETUYHOCTH.

3. ABapuiHOCTH B NMEPUOJ IKCILTyaTalluy MPOMBIIUICHHBIX YCTAHOBOK.

4. ®u3nyeckue U XUMHUYECKHE B3PBIBBI.

5. TOKCUYHOCTH MHIMBUYaJbHBIX 3arpsA3HUTENCH (XJIOp, OKCHUIIBI a30Ta U CEPhl, COETUHEHUS PTYTH).

6. TOKCHYHOCTH MHIMBUYaTbHBIX 3arPS3HUTENICH (COeNUHEHUS HUKEIS, KaaMus, Meau; 6eH301, (eHo,
JTMOKCHUHBI, OCH3MTUPEHBI).

7. MeToabl OUMCTKU CTOYHBIX BOJ (0OpaTHBIN 0CMOC, ANIEKTPOKOATYISLHSL, HIEKTPOQIoTaIus,
NIEKTPOXUMHUYECKHE METObI OUUCTKN).

8. I'a3000pa3Hbie BHIOPOCH! M UX yUeT. YIaJIeHUE U yIaBIUBaHUE.
9. [Mectumuapl. x knaccudukamms 1 3KOJIOTHIeCKast OMacHOCTb.

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

3 cemectp
* mocemaeMocts — 10 0auIoB
*  TeKylMi KoHTpoisb — 50 OaoB
*  KOHTPOJIbHBIE CPE3bl — 2 cpe3a Mo S5 OAITOB KaX bl



npemuanbHbie 6amel — 10 6amion

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHITUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. | Xumnueckas Omnpoc 5 AKTHBHOE y4acTHe B 00CYXIEHHH NPOUICHHOTO MaTepHaa, BepHbIe
JKOJIOTHS KaK OTBETHI HAa BOMPOCHI — 5 0a/I0B. AKTUBHOE Y4acTHE B OOCYXKICHUU
HayKa. 3aKOHBI U MPOUJCHHOTO Marepualia, HO B OTBETE NPUCYTCTBYIOT HEKOTOPHIS
KaTeropuu omuOku — 2-4 Oamn. Hekenanwe yuacTBOBaTh B OOCYXKICHUU
JKOJIOTHH. npoiaeHHoro Marepuana — 0 0amioB
2. |Oxomormueckue | Ompoc 5 AKTHBHOE y4acTue B 00CYKICHHH TPOMICHHOTO Marepuaa, BEpHbIS
(hakroper. Ux OTBETHI HAa BOMPOCHI — 5 0a/IOB. AKTUBHOE Y4acTHE B OOCYXKICHUU
BO3/ICHCTBHC B MPOUJCHHOTO Marepualia, HO B OTBETE NPUCYTCTBYIOT HEKOTOPHIE
arMocdepe, omnbOku — 2-4 Oamn. Hexenanwe ydacTBOBaTb B OOCYKICHUHU
TUIPO- U npoiaeHHoro marepuana — 0 0amioB
mutocdepe.
3. | Dusuko-xumude | KonTpons 10 Pemenne 5 3amau: 2 Oamra - BepHOe pelieHHe 3amadnd | Oamn —
CKHE aCIIeKThI Has BEPHBI XOIl pEIIeHUs, HO pacdeThl COAep)KaT apu(pMeTHIecKyro
JKOJIOTHH. pabora omuoKy, 0 6aJTOB — HEBEPHOE PEIICHUE
4. | Toxcuxonoruue | KonTpons 10 Pemenne 5 3amau: 2 Oamra - BepHOE pelieHHe 3amadnd 1 Oamm —
cKas Has BEpPHBI XOIl pEIIeHUs, HO pacdeThl COAEp)KaT apu(pMeTHIecKyro
XapakTepucTuka | pabdoTa omuoKy, 0 6aJTOB — HEBEPHOE PEIICHUE
3arpsIsHUTENCH. | Ko/IIOKB 5 CryneHT oOHapyXKUBAET BCECTOPOHHEE, CHCTEMAaTHICCKOE M TITyOOKOE
Metozsr HYM(KOHT 3HaHWE TPOrpaMMHOTO MaTtepuanga. OTBET TOCTPOCH JIOTUYHO,
OLICHKH. POJIbHBII Marepuall ~ M3JIaraeTcs  4YeTKO,  SICHO,  XOPOIIMUM  SI3BIKOM,
cpe3s) apryMeHTHpoBaHo. Ha Bompockl oTBedaeT KpaTrko, apryMEeHTHPOBAHO,
YBEpEeHHO, MO cymecTBy — 5 OamioB CTymeHT oOHapyXHBacT
NOCTaTOYHO TIyOOKWE 3HAHWA NporpaMMHOro Marepuaia, OTBeT
MOCTPOEH JIOTHYHO, MaTepHall H3JIaraeTcsi XOPOIIUM SI3BIKOM, HO TIpU
OTBETE JOMyCKAaeT HEKOTOpBIE MOTpemHoCTH. Bonmpockl, 3a1aBaemMbie
MperoaBaTesieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpylHeHHd — 4
O6amma CTymeHT TMOKa3bIBaeT HE JIOCTAaTOYHBIA YPOBEHb 3HAHHIMA
y4e0HOTO W JIEKIIMOHHOTO Marepuaiia, YyBCTBYeT ceOs HEyBEpEeHHO
MIpH OTBETE Ha BONPOCHL. B OTBeTe He Bcerja MPUCYTCTBYET JIOTHKA,
apryMeHTHI IPUBJIEKAIOTCS HEAOCTAaTOYHO Beckue. Ha mocTaBieHHbIe
BONPOCHI 3aTPYHHSETCS C OTBETaMH, IIOKAa3bIBAET HEIOCTATOUYHO
rry0okne 3HaHUS — 2 — 3 Oaymta CTymeHT IOKasbiBaeT ClIa0BId
YpOBEeHb MpodeCCHOHANBHBIX 3HaHWH. HeyBepeHHO U IJIOTHYeCKU
HEMoCIIeI0BAaTeNIbHO M3/IaraeT Marepuai. HempaBuibHO OTBedYaeT Ha
TTOCTAaBJICHHBIC BOIIPOCHI WU 3aTpyaHsAETCS ¢ OTBeTOM — 0 — 1 6amn
5. | Kpyroo6opotsr | Ompoc 5 AKTHBHOE yJacTHe B 00CYXIEHUN NPOHIECHHOTO MaTeprasa, BEpPHbBIC
BEIIECTB. OTBETHI Ha BOMPOCHI — 5 0ayuioB. AKTHBHOE ydacTHe B OOCYXIECHUU
Pacnipenenenne MPOHICHHOTO Marephajia, HO B OTBET€ MNPUCYTCTBYIOT HEKOTOpPHIE
Y TIpeBpaIlcHAe ommOkn — 2-4 Oamn. Hexenanwme ydacTBOBaTb B 0OCYXKIECHUU
3arps3HUTENCH npoiiieHHoro Marepuaia — 0 6amios
6. [Ipobaemsr KonTpons 10 Pemenne 5 3amau: 2 Oamra - BepHOe pelieHHe 3amadnd 1 Oamn —
XUMHUYECKOM Has BEpPHBI XOIl pEIIeHHUs, HO pacdeThl COAep)KaT apu(pMeTHIecKyro
9KOJIOTHH. pabora omuoKy, 0 6aJTOB — HEBEPHOE PEIICHUE
7. | Dueprernuecku | Ompoc 4 AKTHBHOE yJacTHe B 00CYKIIEHUN NPOHICHHOTO MaTeprasa, BEPHbBIC
€ ¥ CBIPhEBEIE OTBETHl Ha BOMPOCH — 4 0amra. AKTHBHOE y9acTHE B OOCYKICHUH
MpoOIEMBI MPOHICHHOTO MarepHalia, HO B OTBET€ MNPUCYTCTBYIOT HEKOTOpPHIE
3emutn. ommOkn — 2-3 Oamn. Hexenanwme ydacTBOBaTb B 0OCYXKIECHUU

npoiineHHoro Marepuaia — (0 6amioB




AKTHUBHOE ydacTHe B OOCYXJEHHUHM NpPOWIEHHOro martepuana — |1
Oajula, HeXelaHWe Y4YacTBOBaTb B OOCYKICHHH NPOHICHHOTO
Marepuaia — 0 6amioB

CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro Mmarepuana. OTBET MOCTPOEH JIOTHYHO,
Marepuaig  u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
apryMeHTUpOBaHO. Ha Bompockl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
YBEPEHHO, MO cymectsy — S5 OamnoB CryaeHT o0OHapyXHBaeT
JOCTaTOYHO DIyOOKME 3HaHUs NporpaMMHOro Marepuana, OTBeT
MOCTPOEH JIOTMYHO, MaTepral M3JIaraeTcsl XOPOLINM S3bIKOM, HO TIPH
OTBETE JOIMYCKAEeT HEKOTOpBIE MOTpemHOCTH. Bonpockl, 3an1aBaeMble
npernofaBaTeyieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpygHCHUH — 4
O6amuta CTymeHT TOKa3blBaeT HE JOCTaTOYHBI YpPOBEHb 3HAHHM
y4eOHOrO W JIEKIMOHHOTO Marepuaia, 4yBCTBYyeT ceOsi HEyBEepEeHHO
MIpU OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThI IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTtaBieHHbIe
BOIPOCHl 3aTPyHAHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUYHO
mrybokue 3HaHuS — 2 — 3 Oamna CTymeHT MOKa3bIBaeT Ciadblit
ypOBEHb MNpPOQECCHOHATBHBIX 3HaHUK. HeyBepeHHO M JOTHYECKH
HETIOCIE0BaTeIbHO M3JIaraeT Marepuan. HempaBuiibHO OTBE4aeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

JlomomHUTENbHBIE TTPeMHUaIbHbIE 0ajuTbl MOTYT OBITh HAYMCIIEHBI 3a
BBITIOJTHEHWE TBOPYECKMX 3aJaHWii Ha BBIOOp CTymeHTa B
3aBHCHMOCTH OT TEMEI.

10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3alaHUS
Owiera Ha OIECHKY «YIOBIETBOPUTEIBHO» 18-24 0amioB — CTyAeHT
pacKpblll OCHOBHBIC BOMPOCH W 3aJlaHWs Owiera Ha OICHKY
«xoportroy, 25-30 6aI0B — CTYZIEHT PacKpPbLI OCHOBHBIC BOIIPOCHI U
3aJjaHus OMJIeTa Ha ONCHKY «OTIMYHOY.

CTYIIEHT MOXET NPEJOCTaBHTh BCE 3aJaHUS TEKYyIIEro KOHTPOJIS U
KOHTPOJIHBIE CPE3bI

8. |Oxomormyeckas | Ompoc 1
OIACHOCTh
XUMHYECKUX U
CEJIbCKOXO3SIUCT | koT0KB 5
BCHHBIX I/IyM(KOHT
IIPOMU3BOACTB. pOJI])H])lﬁ
cpe3)
9. ITocemaemMocTh 10
10. IIpeMuansHbIC OaITHI 10
11. OTBeT Ha dK3aMeHe 30
12. |MHnuBuIyaTbHBIC 3aIaHUs, 50
C TIOMOTITHIO0 KOTOPBIX
MOXKHO HaOparhb
JIOIIOJIHUTENbHBIE 0aJlIbI
13. Hroro 3a cemectp 100

HroroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeTelpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 4. Tokcukooruyeckasi XapakTepuCTHKa 3arpa3HuTesieil. MeToabl OLIEHKH.

1. 3aK0OHBI YKOJIOTHUU

2. Dxonmoruueckue pakropsl. Knaccudukanus abnorrnaeckux GakToposB.

3. Abuotnueckue GaxkTopsl B arMochepe (JiyducTast SHeprus, TeMIIEpaTypa, OCBEIICHHOCTh, BIaXKHOCTB).
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4. Abuotnueckue GpaxkTopsl B Tuapocepe (KUCIOTHOCTh, PACTBOPEHHBIE T'a3bl, MUHEPAJIbHbIE COJIH).
Bnustnue Temneparypsl U JaBlIeHHUs HA paCTBOPHUMOCTh BEIIECTB B BOJIC.

5. Abuotnueckue GpakTopsl B IuToChepe (TUrpOCKONMUYEcKas U KaWLIIpHas BOAA, KUCIOTHOCTD MOYBHI,
COpOLIMOHHBIE CBOMCTBA MOYBBI, MUTPAIIHsI BELIECTB B [TOYBE).

6. Knnaccudukarus BemecTs 1o kjaaccam onacHocTd. HopMaTuBHBIE TOKa3aTeu, ONpeaeisieMble ISl BOABI
BOZOEMOB, BO3/1yXa U MOYBBIL.

7. Meronsl pacuera B/IK (ucrmonp3oBaHne SMIUPUYECKUX 3aBUCUMOCTEH 1 OMOJIOTHMUYECKON aKTUBHOCTH
XUMHUECKHX CBsA3eH). OlleHKa OTHOCUTEIBHON ONAaCHOCTH 3arpsi3HUTENCH.

8. B3auMmHoe BiIMsIHHE MOJUIIOTAaHTOB (cnyqan aHTaroHni3ma, CUHCprusma u a,Z[I[I/ITI/IBHOCTI/I)

9. Tepmomunamudeckue (HaKTOPhI, BIUSAIONINE HA PACIIPEICIICHNE 3arpsA3HUTENICH (XUMUYECKUMA
MOTEHIIMAJ, PACTBOPUMOCTb, IPOU3BEICHUE PACTBOPUMOCTH, KO3(D(PUIIMEHT pacripeneseHus, JaBlIeHne
HACBIIIIEHHOTO Tapa, CopOoIus).

10. Kunernueckue GpaxkTopsbl, BIUAIONINE HA pacpe/ie]CHNe U MIPEeBpallleHUe 3arps3HUTelNeH B
okpyxaromeit cpene (nmuddy3usi, CKOpOCTh XUMUIECKOTO B3aUMOJICHCTBUS)

Tema 8. Dkosiorunyeckas ONaCHOCTh XUMUYECKUX U CEJIbCKOXO035MCTBEHHBIX TPOU3BOCTB.
1. KpyroBopot yrepona, a3ora u ¢pocdopa B okpyxaroiiei cpeae. Hapyiienrne KpyroBopoTos.

2. IIpobnema kucmoTHBIX Aoxkaei. Kucnornas cemumenTtanus. DoHOBOE M aHTPOTIOTEHHOE BO3/CHCTBHE.
DKOIOTrNMYECKHE MTOCIEACTBUS KUCIOTHON CETUMEHTAIINH.

3. Pamnoxumus 1 5KOJIOTHYECKHUE TPOOTIEMBI.
4. EnyHULIBI aKTUBHOCTH U XapaKTEPUCTUKA OIS U3TYUEHUS.

5. Bumapl aTOMHBIX peakTopoB. PEakTophl ¢ MONMOKUTEIIBHONW U OTPUIIATEIILHON 00paTHOM CBs3bI0. X
OTHOCHTEJIbHAs HKOJIOrHuecKasi 0€301acHOCTb.

6. Bo3neiicTBue Maibix ¥ OONBIINX 03 U3TyUYCHUS Ha OPTaHU3M.
7. IlpoGnema 030HOBOTO ciios. O30HOAKTUBHBIE BElIecTBa U podiaema XDY.

8. [TapaukoBsIii 3 dexT n napaukoBbie ra3bl. Pons CO2 1 n3MEHEeHHEe ero KOHIIEHTpAIuu B aTMocdepe
3eMJIM BO BpEMEHHU.

9. O6pazoBaHue MOMIOTAHTOB B MPOLECCE TEINIOIHEPTETUKH U TPOMBILIUIEHHBIX TEXHOJIOTUH.
10. 3arpsi3HUTENN B BBIXJIOMHBIX Ta3aX JBUTATENsl BHyTPEHHETO CTOPAHUS.

11. DHEepreTuueckue 1 ChIPbEBBIE PECYPCHI 3EMJIH.

12. [Ipobnema anbTepHATUBHBIX HCTOYHUKOB SHEPTHH.

13. MeToapl OUMCTKU CTOYHBIX BOJ (0OpaTHBIA OCMOC, AIIEKTPOKOATYIISIINS, dIeKTpodoTarus,
AIIEKTPOXUMHUYECKHE METOIbI OUUCTKH).

14. 'a3000pa3Hbie BEIOPOCHI U UX YUET. YIaJICHHUE U YIIaBIMBaHHE.

15. Tectummabl. Ux xnaccudukamnmst 1 SKOJI0OTHIecKasi OMAaCHOCTb.

Kontponbnas padora

Tema 3. PUZUKO-XUMHUUECKHAE aCIIEKTHI DIKOJIOTHUH.
Bapuanr 1

1. IlpenenbHO TOMYCTHMbIE KOHLIEHTPAIIMH B aTMOC(HEPHOM BO3JlyXe BHICOKOTOKCHYHBIX BEIIECTB
metmwmmsonuanara (CH3NCO) u ¢pocrena (COCI2) mpu naBnennu 1,013 x 105 ITa u remneparype 20°C
COCTaBJISIIOT COOTBETCTBEHHO 1,3 % 10-6 u 1,0 X 10-5 06.%. Paccuutars I1JIK yka3zaHHBIX XUMHYECKHX
COCTMHEHHH B MI/M3.

2. B 6ombe oowemom 10 1, He conepxamieit CO2, npu temneparype 800°C coxru nectuuua Metagoc
Maccoii, B 100 pa3 npeBbllIaoIe ero NpeaeabHo JOMyCTUMY0 Maccy B 1 11 Boael. Paccumrars [1/IKB
NECTHILINA, €CIIU PU KOJIUYECTBEHHOM TOJTHOM CTOPAaHUM BEIIECTBA MMapIMajbHOE IaBICHUE OKCUIA
yriepona (IV) B 6ombe cocraBuno 57 Ila, a remneparypa He u3MeHMIACh. MOJEKYISAPHYIO GOPMYITY
NECTHLIMA B3STh U3 OTBETAa K Mpeablayie 3agaye. ['a3 B 6oMOe cuuTaTh UealbHBIM.



3. B obxwuroBom 1iexe B Te4eHHE CYyTOK niepepadborano 100 T oborameHHON TUHKOBON OOMAaHKH,
conepxariei 90 % ocHOBHOTrO BemiecTBa. B mporiecce o0kura ycTaHOBKH 1iexa yinoBuin 99 mac. %
noiy4deHHoro okcuza cepsl (IV). OcransHoe yuuto B armocdepy. Paccunrars Maccy moIy4eHHOTO OKCHIA
U ero maccy, nomnasiryio B armochepy. Kakoso 6yner I1/IKp.3. B iexe oobemom 4,5-104 m3, ecnu B ero
arMocepy mormnaja rnojoBuHa BeiOpomeHHoro SO2 6e3 yueta Bo3ayxoooMeHa u ¢ yuetoMm 10-kparHoro
Bo3ayxooomena. ITJIKp 3 (SO2) pasHo 10 mr/m3.

4. Peakuus pa3ioKeHUs BOJIbI Ha BOAOPOA U KUCIOPOT

H20 — H2 +1/202

SBJISIETCSA OYEHb MEPCIEKTUBHON I MOMyYyeHuUs B OyAylieM MPaKTHYeCKH HEOTPAHUYEHHOTO KOJIMYECTBA
H2 xax skxonornyecku 4ucToro Tommsa. Paccuntarh MUHMMAaJIbHBIE 3aTPAThl SHEPTUU IS TOTYUYCHHS
BO/IOpoJIa KoaudyecTBoM BemecTBa 1 Mmoib pu 298°K, ecmu AH°(H20) = -241,8 x/[»x/Monb, a
K03(pPUIMEHT MOJIE3HOTO IEHCTBUSL YCTAaHOBKHU IIPU MOTyUYEHUU HEOOXOAMMOM SHEPTUHU I IPOBEACHUS
peakuuu paseH 24%.

5. PaccuuTars Maccy u 00beM (H.y.) 030HA, KOTOPBIA MPETEPIUT MPEBPAIEHNE IO PEAKITUH:

CF2CI2 + O3 — «CF2Cl1 + ClO* + 02

B pe3yJbTare B3auMoJeHcTBus ¢ | K audropAnxiiopMeTana B BEpXHUX cI0siX aroMocdepbl. Kak MoxHO
MpeACTaBUTh cebe mocienyronue npepamenus paaukanoB ClOe u «CF2CI?

Bapuanr 2

1. Monsipuas Mmacca mnecturmaa metadoca 219 r/Momb, a MacCoBbI€ JIOJIM yIIIEpO/ia, BOIOPOAA, KHCIOpoaa
u ocdopa B ero MoJIeKysie paBHBI COOTBETCTBEHHO 38,36%; 4,57%; 36,53% u 14,16%. OctanpHOE a30T.
Haiitu Mmonexymsipayro ¢popmyny metadoca. Paccunrars maccy meradoca B 1 M3 Bozayxa mipu 20°C B
YCIIOBUSIX HACBIIICHUS, €CIIM €T0 IaBJICHUE HACBIIIEHHOTO Mapa MpH 3THX yCiaoBUsX paBHo 1,3 x10-3 Ila.

2. B pe3ynwrare cropanus meradoca B 6omoe oobemom 10 1 ipu 800°C naBnenue CO2 coctaBuiio 2850
[Ta, a ocrarounoe gaBieHue kuciaopoaa pasHo 6,0 X 104 I1a. Paccuntars KpaTHOCTh UCXOHOW MaccChl
KHCIIOPOJIa 0 OTHOILIEHUIO K €ro CTEXMOMETPUUYECKH HEOOXOIMMOMY KOJIMUYECTBY MPH pPEaKIIUU TOPEHHUS,
ecru 10 ee mpoTekanus okcua yrieponaa (IV) B 6ombe oTcyTcTBOBaN, a TeMIleparypa B pe3yibTrare
MPOTEKAHUS PeaKluy He n3MeHmIach. Monekymsipaast gopmyna Bemiecta C7TH100O5PN. 'az B 6ombe
CUMTATh UaeambHbIM. [IpuHITE, uTO (Qocdop u a30T nepenutn coorBeTcTBeHHO B P205 1 N2.

3. Paccunrars Maccy moHoruapara H2S04, kotopast MmoxeT ObITh Ioy4yeHa npu B3aumozenictsun 100 T
nuputa, coaepxkamiero 90% ocHOBHOTO BeliecTBa (OCTAIbHOE 6alacT), €Clu BO B3aMMOACHCTBHE C HUM
npu temneparype 1000°C Berynuno 106 M3 kucnopona npu gasinenuu 105 Ia.

4. Ha xaxoii rtomaay OyzieT pa3pyiieH 030HOBBIN c1oi TommuHoi 100 M, eciii ¢ 030HOM IO PeaKIuu
CF2CI2 + O3 — «CF2Cl1 + ClO* + 02

npopearupyet 10 kr qudropauxiopmerana? [IpuHATH TEMIIEpaTypy Ci10s1 030HA paBHOM - 30°C, naBieHUE
o3oHa — 102 Ila.

5. B pesynbrare HeyIOBICTBOPUTEIHLHOTO CKIAJACKOTO XPaHEHHS TI0J] OTKPBITBIM HEOOM OKa3ajcs
kap6odoc maccoit 100 k. Kakast macca mectuninaa octaHeTcss Ha ckiaje nocie 10-kpatHoro g0k s, B
pe3yibTare KOTOPOro Ka) bl pa3 Ha MecTUlu nomnaaano B cpeaaeM 100 kr Boasl? [IpuHATH, 4TO
KOHLIEHTpAIUsl MECTUIIM/IAa B CTEKaBIIeH Bojie cocTapiisuia 10 Mac.% OT KOHLIEHTpallui HAaCHILICHHUS,
kotopas paBHa 150 mr/i. Bech cTOK, 00OTaIeHHBIN MECTUITUAOM, TOMAJI B pe€3epByap ¢ BOAOW pazMepamMu
10x5%2 M, HanmonmHeHHbIN HA 75%. bynetr nu npessimena CKS50 B Boxe no nectuuuay, cocrasisitomas 0,1
mr/n?

Tema 4. Tokcukoornueckas XxapakTepUCTUKa 3arpsi3HUTeNe. MeTobl OLICHKU.
Bapuanr 1
1. KoHnieHTpanus nepBUYHOTO aaugaTruyeckoro aMiMHa ¢ MacCOBOM JI0JIel a30Ta B MOJIEKYJIe, PaBHOM
31,11%, BbI3bIBatomas JeTanbHblid Hcxon 50% sKCrepuMeHTaIbHBIX KUBOTHBIX, paBHa 675 mr/n. Haiitu
BPEMEHHYIO JOMYCTUMYIO KOHIICHTPAIMIO aMUHA B BO3/1yXe paboueil 30HbI U €T0 MOJIEKYISIPHYIO (hopMyty.
2. Paccuurare LK 50 npeaenpHOrO 01HOATOMHOTO ciupTa anudarudeckoro psaaa, BJIKp.3. koroporo paBHo
15 Mr/M3, ecnu ero MIOTHOCTh IO AUMETHIOBOMY 3dupy paBHa 1,6087.
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3. Paccuurars B/IKp.3. OKTaHOBOI1 KUCIIOTHI, HCTIONB3YS 3HAUCHUSI OMOJIOTHYECKON aKTUBHOCTH
XUMUYECKUX CBS3EH.
4. PaccunTaTh BEIMYMHY OTHOCHUTEIIbHOM MHTErpaibHOI onacHOCTH (heHona mo CO u NOxX.
HeoGxonumblie a7 pacueTa JaHHbIE B3STh B IPUIOKEHUH 3.
5. PaccuunTarh BO CKOJIBKO pa3 MpeBblllieHa BenuuuHa npuseaeHHol [1JIK npu coBMecTHOM MpUCYTCTBUU B
1 M3 Bo3myxa paboueii 30Hb1 5 Mr H2S 1 3 mr NOX B yCIOBHSX aHTarOHUCTHYECKOTO M CHHEPT€TUYECKOTO
BO3JICUCTBUS 3arpA3HUTEIICH.

Bapuanr 2

1. Paccunrars LK50 u HaliTH MoneKylIsipHyI0 (hopMyiTy MPEAeTIbHOTO OJJHOATOMHOTO CITHPTa
amudarudeckoro psga, BJIK koroporo B Bozayxe pabodeii 30HbI COCTaBIsIET 6 Mr/M3, €CITH TNIOTHOCTh
BEIIECTBA 1O JUMETHUII0BOMY 3¢upy paBHa 0,696.

2. KoHIeHTpauuu H-MPONaHoia 1 MypaBbUHON KUCIIOTHI B BO3AyXe paboueii 30HbI, BBI3BIBAIOIINE
netanbHbIi uexon 50% SKCIepuMEeHTaIbHBIX KUBOTHBIX, PABHBI COOTBETCTBEHHO 2,5 MI/i u 635 mr/m.
Paccunrars unauBuyansueie B/IK 3arpssHureneii 1 uX cyMMapHOE COAECpKAHUE B AMHUIIAX
npuBenenHoro B/IKp.3., eciu 3tu nomroTanTsl HaxoasaTcs B koueHTpanuu 0,5 mr/m3 (HCOOH) u 22
mr/mM3 (C3H70H). Pacuet npoBecty 1i1s ciaydast aAIMTUBHOTO XapakTepa B3aMMOBIHSHUS.

3. s Hexotoporo BeniectBa paccuntannbie B/IKc.c. u B[IKp.3. paBubl coorBeTcTBeHHO 0,05 11 0,08
Mmr/m3. HaliTi ero MOJsipHYy O Maccy.

4. VHTerpanbHas OTHOCUTENIbHAS ONacHOCTh (penona paBHa 310 1/T. Paccunrarh ero cpeqHecyTOUHYIO
ITAK, ecu [TAKp.3. 1 monpaBouHbie KO3((GUIMEHTH MHTErPATbHON OTHOCUTEIHHON ONACHOCTH PaBHbI
coorBercTBeHHO 0,3 Mr/m3, 1 u 1,2.

5. Ucnionw3yst 3HaueHUs OMOJIOTMYE€CKOM aKTHBHOCTH XMMHYECKUX CBs3el, paccuntarh BJIKp.3. paboueit
30HBI METWII- U |- mponuiaMuHa.

Tema 6. [IpoOreMbl XUMHUYECKOH SKOJIOTHH.
Bapuanr 1
1. PaccunTarh KOHIIEHTPALIMIO HOHOB KaMHsI B pacTBOpe, cozepskamieM 5-10-2 Moib/1 ilofaT-noHoB nocie
BBEJICHUS KaJIMMsI B BUJIE€ HUTpaTa, €CJIU NPOU3BEACHUE PAaCTBOPUMOCTH Hojara kaamMus pasHo 2,3-10-8.
[TpuHATH KO PHUIUEHT aKTUBHOCTH aHMOHOB PaBHBIM 1. Bo ckonbko pa3 OyJeT MpeBbIlIeHa B TAKOM
cllydae MpeJeNbHO JOMyCTUMAasi KOHIIEHTPALUs HOHOB KaJMHsI B BOZOEMax pbIO0X03IHCTBEHHOTO
Ha3zHayeHus, paBHas 5-10-3 mr/n?
2. B pe3synbrare 3aJmoBoro BEIOpOca CONSHOM KUCIOTHI B BogoeM, coaepxantuii 5105 M3 Bonsl,
KOHIIEHTpAIHsI THIpoKapOoHaT-noHa noHu3miack Ha 50 mr/n. Cuutasi, 4To APYruX B3aUMOICHCTBUI B
BOJIOEME HE MTPOU30ILIO0, paccuuTarb Maccy 15% - ro pacTBopa KUCIIOTHI, IONABLIEH B BOAOEM.
3. Paccuurare mpousBeneHHE pacTBOPUMOCTH THapokcuaa MmeTtaa (I1), mpu KoTopoMm B BOTHOM pacTBOpE
¢ pH = 6 He OyzeT npeBbIlIeHa MPEACIbHO AOIMYCTUMAsE KOHIIEHTpaIusi HoHoB Me2+, paBHas 10-2 mr/i,
ecau M(Me) = 100 r/mob.
4. PaccunTtaTh KOJIMYECTBO OJHO3aPSAHBIX HOHOB OTHOTO 3HAKa 3aps/ia, KOTOPOE IPHU HOPMaJIbHBIX
ycnoBHsix oOpasyeT B 1 cM3 Bozayxa 1 peHTreH.
5. HUmeetcs 1 r pannoakTUBHOIO 101, COAEPIKALLETO MOPOBHY (110 Macce) nzoronsl 153132 n [53133,
BpeMs MojTypacmnaja KOTOpbIX COOTBETCTBEHHO paBHO 2,4 yaca u 20,8 yaca. KakoBa macca iona,
OCTAaBILIErOCcs Yepe3 CyTKU?

Bapuanr 2

1. B pesynbrare 3anmoBoro BEIOpOCa ¢ caxapHOTO 3aBojia KOHIIeHTpalus okcuaa yriaepoaa (IV) B Boxe
Bomoema Bo3pocia ¢ 0,4 mo 30 mr/n. Kak uamMeHwiIcss BOZOPOIHBIN MOKa3aTelb BOJOEMa, B KOTOPOM
conepkanue ruapokapooHar-uoHoB B Buae MeHCO3 pasuo 300 mr/n? Cuurark, 9TO BECh pAaCTBOPCHHBIN
OKCHJT HaxOIWJICS B BUIE yTroibHOM KHCIOThI, K'a koTopoii paBHa 4,45-10-7, a Kna = 4,69-10-11.
PaccmarpuBatre Bomy BomoeMa kak KapOoHaTHYIO Oy(epHYIO CUCTEMY.

2. B Bonmy moman nmanucteiii ammonuii. Kakast Benmmunna pH Oyner HaBsizana pactBopy, ecnu Ka =
6,2:10-10 u Kb = 1,75-10-5? KakoBa cTeneHb Truaposan3a coym?



3. Paccunrars pH BOzibI, €ciii B OTCYTCTBHE JPyTruX (HaKTOPOB €€ BOJOPOAHBIH MOKa3aTelb ONpeneseTcs
HaJIMYMEM MOHOB aJIIOMHHHUS B KOHLEHTPALUH 2,7 MI/J, THIpoIu3yromuxcs 10 nonoB Al(OH)2+.
Koncranty aucconmanuu A1(OH)3 no Tperbeil cTynenn npuHaTh pasHoi 1,4 - 10 -9.

4. PapmanmonHbI (OH B BO3ayXe cocTaBiseT 15 mxP/gac. Kakoe konmrmuecTBO OHO3apsiIHBIX HOHOB
OJTHOTO 3HaKa 3apsiia oopasyercs B 1 cm3 Bo3ayxa npu Temreparype 20°C u gasnennn 105 I1a 3a cuer
(hOTOHHOTO M3TyUCHHUS?

5. Haiitu oburyro maccy u3oromnoB 223Fr (t1/2 =21 mun) u 222Fr (t1/2 = 15 muH) yepe3 0,5; 1,0; 2 u 3
qaca, €CITM B HAYaJIbHBII MOMEHT OHa Oblila paBHa | T, a MaccoBas 10 IEPBOTO PAAMOU30TONA
cocrapisna 0,8.

Omnpoc

Tema 1. Xumuueckast 5K0JI0TUsl Kak Hayka. 3aKOHBI M KATETOPUU SKOJIOTHH.
1. ChopmynupyiiTe 3akOH MUHUMYMa, 3aKOH ONTUMYMa, 3aKOH MTOCTOSTHCTBA >KUBOTO BEIIECTBA.
2. [aiiTe onpeseieHne OCHOBHBIM MOHSATHUSAM 3KOJIOTHH: SKOCHCTEeMa, OUOIIeHo3, OroTor, buocdepa,
Hoocdepa.
3. Uto Takoe TMMHUTUPYIOMUH pakTop?
4. ChopmynmupyiTe MOHATHE SKOJIOTHYECKasl BaJICHTHOCTh
5. B yem 3akirouaeTcss MHOTOaClEeKTHOCTh SKOJIOTUU KaK HayKu?

Tema 2. Dxonoruyeckue pakropsl. Ux Bo3neicTBue B atMmocdepe, ruipo- u turocdepe.
1. Uto Takoe 3Kkonoruveckue Gpaxtopsr?

2. Kaxk knaccuuiupyrot skosorudeckue pakropsl no Monuaackomy? [IpuBenure npumepsl Ui KaxI0u
IpYMIIbL.

3. Kakwue sxonorudeckue GpakTopsl JEHCTBYIOT B aTMO-, JIUTO- THIpocdepe?

4. Kak TeMreparypa 1 COJIEBOM COCTaB BOJIbI BIUSAET HA pACTBOPUMOCTD ra30B?

5. Kakue (axropsl BAUSIOT HA MUTPAIUIO BEIIECTB B ITOYBE?

6. B yeM onacHOCTh «SAE€PHOM 3UMBD)?

7. Kax onpenenstor BIaXXKHOCTh Bo3ayxa?

8. Kakue ¢usnueckue saBaeHUs BIUAIOT HA ABM)KEHUE KUJIKOCTH 0 KalWJUIsipaM MOYBBI?

Tema 5. Kpyroo6opoTs BemecTB. Pactipenenenue u npeBpaiieHue 3arpsa3HuTeNei
1. OxapakrepusyiiTe KpyroooopoThl OCHOBHBIX JIEMEHTOB B Ouocdepe:
A) KpyrooGopoT yriepoaa
b) xpyroo6opot azora
B) xkpyroo6opor cepsr
I') kpyroo6opot pocdopa
J1) xpyroo60opoT BobI
2. [lepeuncnure kKuHETUYECKUE (HAKTOPHI, BIHSIONINE HA paCIpe/Ie]ICHHE BEIIECTB B OKPYKaIOIIEH cpeie.
3. [lepeuncnure TepMoAMHAMHYECKHE (DAKTOPHI, BIUSIONINE Ha pAaCIpeiesieHUe BEIIECTB B OKPYKaIOIIe
cpene.

Tema 7. DHepreTHueckue 1 ChIpbeBble MPOOIEMbI 3EMITH.
1. I[lepeuncnure OCHOBHBIE 3aTrPSA3HUTENH, 00pa3yloIIuecs B pe3ybTaTe padoThl MPEANPUITHI SHEPTETHKH.
2. B uem onacHOCTb BBIXJIOIHBIX Ta30B?
3. [lepeuncnuTe anpTepHATUBHBIE UCTOYHUKH SHEPTUU U MPOOIEMbl, BOSHUKAIOIINE ITPU UX BHEIPEHHH.
4. OnumuTe OCHOBHBIC MYTH PELICHUS MPOOIeMbl IePUINTA CHIPHEBBIX PECYPCOB.
5. Kak cBs3anbl neMorpadudeckue u SKOJIOTUIECKUue IpooIeMpl?

Tema 8. Dkosiornyeckas ONacHOCTh XUMUYECKUX U CEJIbCKOX035IMCTBEHHBIX TPOU3BOCTB.
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1. Yem oTnmnuaroTcst pusnyecKkue U XMMUYECKHE B3PHIBHI.
2. Ilepeuncnure OCHOBHBIE METONBI OYUCTKH CTOYHBIX BOJ

3. Ha3oBuTE OCHOBHBIE 3arps3HUTENH, COIEPKAIINECs B BRIOpOCaX MPOMBIIIJICHHBIX Npeanpuiatuii. Kak
OCYILECTBIIACTCS MX 00€e3BpeKUBaHNE?

4. Kakue rpynmnsl XMMHKaToOB IIPUMEHSIOT B CEIBCKOM X03siCTBE?

5. [IpuBenuTe mpuMepbl OMOTOTUYECKUX CTIOCOOOB OOPHOBI C BPEAUTEIISIMHU M MTATOTEHAMH B CEJIHCKOM
XO3SICTBE.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE TPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHa (I1K-4)
1. Tokcukonornyeckas XxapakTepuCTHKa 3arpsi3HUTENS. MEeTOIbl M KPUTEPUH OLICHKH.
2. Pacnipenienienue u mpeBpalleHue 3arpsa3HuTeNel B okpyxaromieit cpene (aacopoums, auddysus,
XUMHUYECKOE B3aUMOJICHCTBHE).
3. Dkonoruyeckasi akTHBHOCTb IPOMBIIIIJICHHBIX MPOU3BOACTB. Bo3aeiicTBre Ha yenoBeka (pU3NIeCKIX
(aKTOpPOB M TOKCUYHBIX BEIIECTB.

Tunosble 3aganusa s 3k3amena (I1K-4)
TurnoBbie TecTOBBIC 3aJaHUS
1. I'lmo6anpHbIe SKOJIOTHYECKUE MPOOIEMbI BBI3BaHbI B IEPBYIO OYEPEIb:
a) TeOJIOTHYECKIUMH MPOIIECCAMH;
0) KocMUUYECKUMU (haKTOpamu;
B) BBICOKMMH TEMIIAMU MPOTPECCa;
') UI3MEHEHUEM KJIMMaTa.
2. [Tone3Hble UCKOMIAEMBbIC HEIP TUIAHETHI OTHOCATCS K:
a) HerncuepnaemMbIM IPUPOTHBIM pecypcam;
0) BO30OHOBIIIEMBIM IPUPOIHBIM PECYpCaMm;
B) HEBO30OHOBIISIEMBIM MPUPOTHBIM PECypcaM;
T') MOTMOJIHAIOIIUMCS. PECYpPCaM.
3. [TapuukoBbIil 3P PeKT BOZHUKAET B Pe3yIbTaTe HaKOIUICHHS B aTMochepe:
a) yrapHoro rasa;
0) YIJIEKHCIIOTO Tra3a;
B) IMOKCHJIA a30Ta;
') OKCHUJIOB CEPBHI.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu
TOCTHKEHHMSI pe3ynbTaTa)

[IK-4 CBoOonmHO BimazeeT cucTeMod (yHIAMEHTANIbHBIX XHUMHYECKUX

MOHATHH, JISKAINX B OCHOBE COBPEMEHHOM XMMHUYECKON SKOJIOTHH,

a Takke Croco00B UX MPUMEHEHUS ISl PEUICHUS TEOPETUUECKUX H

MpakTUYeCKUX  3agad. Ha  Bompochkl  OTBEYaeT  KpaTko,

apryMEHTHUPOBAHO, YBEPEHHO, TIO CYIIICCTBY.

Orenka Kommnerenmu

COTITHYHOY
(85 - 100 6ammoB)

ITK-4 VYMeeT TPUMEHSATh OCHOBHBIC MOJOKCHUS XUMHUYECKOH 3KOJIOTHH

JUISL PEIICHUS] TPAKTUYECKUX W TEOPETUYECKUX 3a7ad 10 OICHKE

«XOpOILO» TOKCHUKOJIOTHYECKUX XaPaKTEPUCTHK MOJUTFOTAHTOB U 3KOJIOTHYECKOU
(70 - 84 6amnos) 0€30IMMacHOCTH MPOMBIIUTCHHBIX MIPOU3BOJICTB. Bompockr,

3aJlaBaeMble  MpErnojaBaTesieM, HE BbI3BIBAIOT CYIIECTBEHHBIX
3aTpyHEHU N




[K-4 CrocoOeH TPUMEHSTh  OTHCIbHBIC TOJOXCHHS  XHUMHUYECKOU
«YHLOBIETBOPUTEIHHOY OKOJIOTHH JUIsl PEIICHUs TEOPETHUECKUX M TPAKTUYECKUX 3aad.
(50 - 69 6amnoB) Bnaneer 0a30BBIMH CTaHAAPTHBIMHM ONEpalMsIMU TIO  OLIEHKE

TOKCHUKOJIOTUYCCKUX XAPAKTCPUCTHUK ITOJIFOTAHTOB.

[K-4 He opueHTHUpyeTCS B OCHOBHBIX TEOPETHYECKUX KOHIETIIHIX,
JICKAIIUX B OCHOBE XMMHYCCKON 3KOJIOTHH, B PE3YJIbTaTe Yero He
croco0eH  pemiaTh — MpPaKTHUECKHUE  3a7a4d  JTUCIMILUIMHBL.
HenpaBuibHO OTBeYaeT Ha  MOCTABJICHHBIC  BOMPOCHI WU
3aTPYyAHSETCS C OTBETOM

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
conepkanreM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJbI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JTUCLUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHSATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHOBAHHOW JIOMOJIHUTEIBHOM
JUTEPATYPHI;

- TIPYU CAMOCTOATEILHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIOb3YysI PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TIO 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 JONOJHUTENBHOM JIHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
MCTOYHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1aliuy 10 NOATOTOBKE K OTICIIBHBIM 3aJaHUAM TEKYILETrO0 KOHTPOJISA

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHMUIO;

- IOJIHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKa U3JI0KCHHS MaTepuaa,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJI30BAaHUE JONOJHUTEIBHOTO MaTepraa;

- pPalMOHAJIBLHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBI OIPOC MOXKET CONPOBOXKAATHCSA NPE3CHTALMEN, KOTOpas IMOATOTABIMBACTCS IO OAHOMY U3

BOIPOCOB MPAKTUUYECKOTo 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxoIuMo oOpaIaTe BHUMaHKUE
Ha TaKue MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Burgoposuu B.U., IlprankoBa JI.LE. DOxomorus. XuMudeckue acreKkThl U MpoOseMsbl : B 2 4. : [y4eO.
nocob6ue]. - Tam6oB, 1994

2. Burmoposuu B.U., [{pirankosa JI.LE. Xumuueckue npoo6iemsl skonoruu : ¢0. 3amad. - TamOoB: [M31-BO
TI'Y um. I'P. lepxkaBuna], 1997. - 125 c.
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6.2 JlononHUTENbHAS JIUTEPATYpA!

1. KyitkoBa T. B., besenr B. C. Dxonorudeckass TOKCUKOJIOTHS : YUYEOHUK M TMPAKTHUKYM JJIS BY30B. -
Mocksa: HOpaiit, 2020. - 362 c. - Tekcr : anmekrponnbii // OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/454650

2. EropoB B.B. Dxonorudeckas xumus : yaeOHoe ocobue. - 2-¢ u3l., crep.. - Cankr-IletepOypr, Mockaa,
Kpacnonap: Jlanws, 2017. - 181 c.

3. Ucupopos, B. A. Dxonorudeckas XxuMus : yueOHOe mocodue s By30B. - 2022-06-21; Dxomorudeckas
xumus. - Cankr-IlerepOypr: XUMU3AT, 2016. - 304 c. - Teker : anexrponnsiii / IPR BOOKS [caiir]. -
URL: http://www.iprbookshop.ru/49802.html

6.3 VlHble HICTOYHUKHU:

1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. yueOHbIe MaTepHalbl Ha caiiTe Xumudeckoro akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. OBC «Znanium.comy» - http://www.znanium.com/index.php?item=main

4. XuMudeckas SHIUKIONEAUs Ha caiiTe « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATHI JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYECKHE WILTIOCTPAIH (IIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

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 [Ipodeccuonansusiii moc 2007

[Tpodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass OuwbOnMoTeKa  OHJIAMH:  DJMEKTpOHHO-OMOMmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnektponHas OubOmuorexka Poccuiickoit akamemun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

4. Hayunas snexkrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Hayunas snexrponnas oubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
6. [ludposoii oopazoBarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru
7. ¥Opaiit: anexkrpoHHO-OnOMMoTeunas cucrema. — URL: https://urait.ru
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



