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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[T1K-4 CriocoGeH mpoBOANTH HAYYHO-UCCIIEIOBATENHCKHAE U OTIBITHO-KOHCTPYKTOPCKHE pa3pabOTKH MTPH MCCIT

1.2 Tumnsl 3a1a4 mpodheCCHOHATBEHON ACATENHHOCTH, K KOTOPBIM TOTOBSTCS 00OyJaromuecs B paMKax OCBOCHH
- OpraHU3alMOHHO-YIIPABICHYECKUN
- TEXHOJIOTUYECKUI

1.3 JlucuuruinHa OpHEHTHUPOBAaHA HaA TOJATOTOBKY OOydYaromuxcs K MpodeCCHOHATBHON JIESITeIBHOCT
XUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3ALUU CYHIECTBYIOIIUX U pa3paOOTKH HOBBI
MOJTyYEHUsl U aHaju3a MPOAYKLHHU, B cepe KOHTPOJIS KadecTBa ChIPhs, MOIy(HadpHUKaToB M TOTOBOM Mpoa
ceprudukanmu nponykiun), 40 CkBO3HBIE BHABI NMPO(PECCHOHATHHOW NEATEIHHOCTH B TMPOMBIIIICHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPEHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOIO Ha3HAu€HUs, B
TEXHUYECKOTO KOHTPOJISI KaueCcTBa MPOAYKIIUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

HKIIUY / TPYHAOBEIC
$yHKEHH / Tp yz[OBLIe xomnerennuu GI'OC
Y HHI;I Y BO, HeoOxonumoi a4
(dhopMupoBaHus WNHaukaTtophl TOCTHKEHUS KOMITETSHITUI
npodeccroHabHBIC
o TPYIOBOTO HIIH
neiicTBus (Ipu
npo¢eCCHOHATBLHOTO
HAJTAIAH N
JeHCTBHS
npodcrangapTa)
- B/02.6 ITposenenue [TIK-4 Criocoben CrocoO6HOCTh TIPOBOIUTH
pabort mo o6paboTke u TIPOBOIUTH Hay4YHO-HCCIICAOBATEILCKAE  DKCIIEPUMEHTH |
aHaIN3y HAy4YHO-UCCIIEIOBATEIhC HaOFOIeHUS

Hay4YHO-TEXHUYECKOU
nHpOpMaITIH 1
pe3yIBTaToOB
HCCIIEN0BaHUN

KHE U
OIIBITHO-KOHCTPYKTOPC
KHe pa3pabOTKH IpH
HCCIIEeIOBAaHUT

CaMOCTOATCIIBHBIX TEM

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-4 CnocoGeH mpoBOAWTH HAYYHO-UCCIIEIOBATEIIBCKAE U OIMBITHO-KOHCTPYKTOPCKHE [
CaMOCTOSITENIbHBIX TEM

Ne HanmenoBanmne
/1 JYCLIAILINH,
ONPEACIAIOIINX Ounas

MEXIUCLHUITINHAD (cemectp)
HEIE CBS3U 41718

®opma
o0yueHus

1 |bronorus u +
XHUMHYECKHUE
OCHOBBI
OMOJIOTHYECKHX
MIPOIIECCOB

2 |BoccTaHoBienue u +
PEKYIBTHBAIUS
HapYIIEHHBIX
MIPUPOIHBIX
00BEKTOB

3 (IIpenauruioMHas +
NpaKTHKA




4 | TexHOreHHEIC +
CHUCTEMEBI U
SKOJIOTHYECKUH
puck

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

JucruminHa « XMMHUYECKHUE aCTIeKThI SKOJIOTUM» OTHOCHUTCS K 9acTH, PopMUpPyeMOi ydacTHUKaMHU 00pa3oBa
OII no nanpasnenuto noaroroBku 04.03.01 - Xumusi.

JucuunnnHa « XMMUYE€CKUE aCTIeKThl IKOJIOTUM U3ydaeTcs B 3 ceMecTpe.

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

Bun yue6HO# paboThI Qunaz |
(Bcero 4acos|
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 180
KonTaktHas pabora 104
Jlexnuu (Jlexiun) 52
[Tpaktuueckue (IIpakr. pab.) 52
CamocrostenbHas pabota (CP) 40
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne HaszBanue pasnena/r Bug yue6HOH POpMBI TEKYILIETO KO
TEMBI pabotsl, yac.
Jlexy [Ipay CP
Ui | T
pao.
O] OO
3 cemecTp

1 XUMUYeCcKasi 3KOJIOTH Omnpoc
Hayka. 3akoHbI M Katq 6 | 6 | 4
9KOJIOTUH.

2 Dkonoruyeckue (axi Omnpoc
Hx Bo3neiicTBHE B 6 6 4
arMocdepe, THAPO- U
mutocdepe.

3 PU3UKO-XUMHUYECKUY 6| 6l 4 KonTponbHas pabe
aCTIEKThI SKOJIOTHH.

4 Toxcukonornueckas KontponbsHas pabo
XapaKTepUCTHKA 6| 6!l a KOJJTIOKBHYM
3arpssHUTeNe. Met(

OLICHKH.

5 Kpyroo6opoTs! Bere Omnpoc
Pacnpenenenue u 3 6 6
npeBpalleHue
3arpsA3HUTENCH

6 [Tpob6nembl XumMHuUeCH el g8l 6 KonTponpHas pabe

OKOJIOTHH.




7 OHepreTuuecKue u Omnpoc
CBIpbeBbIC IpodaemMp] 6 | 8 | 6
3emuin.

8 DKOJIOTHYECKasl orac Onpoc; KOJIOKBHY
XUMHUYECKHUX U
CEJIbCKOXO3SIICTBEHH
MIPOU3BOJCTB.

Tema 1. XuMnueckast 3K0JIOTHA KaKk HayKa. 3aKoHbI U KaTeropuu 3xosorun. (ITK-4)
Jlexknus.
DKoJorusi Kak MHOTOaCIeKTHAsI CaMOCTOSITENbHAs HayKa. [[oHATUIHBIN annapaT U KaTerOpuH SKOJOTUH. 3aK
KOHKYPEHTHOTO HCKJIIOUEHHsI, B3aUMOJCHCTBUS (DAaKTOPOB, HEOOPATUMOCTH HBOJIIOIMHU, (PUIUKO-XUMHUEC
KOHCTaHTHOCTH KOJIMYECTBa XKUBOTO BemiecTBa B.M. BepHaackoro, coxpaneHust CTpyKTypbl Onocdepsl, 3aK0
B.U. Bepnanckoro o 6uocgepe un Hoochepe. Kparkuii ouepk )KU3HHA YUEHOTO.

IIpakTH4eckoe 3aHATHE.
1. PacyeTsl, cBSI3aHHBIE C OIEHKOM MPEAEIBHO JOMYCTUMBIX BEIUYHUH.
2. O11eHKa OTHOCHUTENbHON TOKCHYHOCTHU MOJITIOTAHTOB.
3. PacyeT B3auMOBIIUSIHUS 3arPSI3HUTEICH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. IlepeuncirTe OCHOBHBIE 3aKOHBI KOJIOTUH. [IpOMIIITIOCTpUPYIUTE KaX bl 3aKOH MPUMEPAMHU.
2. Ouenure Bkiaa B.M. BepHaznckoro B pa3BUTHE COBPEMEHHOM SKOJIOTMYECKON HAYKH.

Tema 2. Ixosornueckue paxropsl. Ux Bo3aeiictBue B armocdepe, ruapo- u gurochepe. (I1K-4)
Jlexknus.

Aobuornueckue (axropsl B ruapocdepe (Boaa, pacTBOpPEHHBIE T'a3bl U MUHEpaJIbHBIE CONMM) M B arMoc(
autocdepe. AHTPOIIOTCHHOE BO3/EHCTBIE HA OKPYKAIOLIYIO IIPUPOAHYIO CPEAY.

IIpakTH4eckoe 3aHATHE.

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

2. PacyeTsl ¢ HCIIONIB30BaHUEM YpaBHEHUI cOCTOAHUA ra3oB MeHeneea - Knaiinepona u Ban - nep - Bansc
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1. buornueckue u abuorndeckue pakropsl. Knaccuduxanus abnornyeckux GaxTopoB 1o MoHYaICKOMY.

2. Abuotnueckue GhakTopsl B atMochepe (JTyducTas SHEpTHsl, TEMIIepaTypa, OCBEIIICHHOCTh, BIAXKHOCTB).

3. Abuotnueckue Gaxktopsl B ruapochepe (Boaa, paCTBOPEHHBIE I'a3bl, MUHEPAJIbHBIE coNn). X B3auMHOE B

4. Abuornueckue GakTopbl B IUTOChEepe (TUTPOCKONUYECKas U KammIIsipHas Bosa). JlaBieHne HaChIIIEHHC
'uncomerpudeckoe ypaBHEHHE U ypaBHEHHE KaMJUISIPHOTO TTOTHSTHS.

Tema 3. @usuko-xumMnuyeckue acnektol 3kojaornu. (IIK-4)
Jlexknus.

3akoHsbl Payns. JlaBneHue HaChIIEHHOIO Napa PacTBOPEHHOIO JIETKOJETY4Ero 3arpsi3HuUTeNs. JaBieHue H:
3arpsAA3HUTEIIS, TEMIIEpaTypa KAIICHHs U 3aMEP3aHMsl €10 pacTBOPOB.

IIpakTH4eckoe 3aHATHE.
1. DKOJIOTHYECKHUE PACUETHI C UCIIOJIH30BAaHUEM XUMUYECKUX (DOPMYIT U YpaBHEHUH.
2. PaBHOBecHE TOKCUYHBIX BEUIECTB B BOJHBIX TOMOTE€HHBIX CUCTEMAX.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Moniens aHTpOMOTeHHOTO BO3/IEUCTBHS Ha OKPYKAIOLLYIO CPEy.
2. IcTOYHMKY 3arpsI3HUTENECH U UX COCTABHBIC YACTH.
3. ABapuiiHble CUTYaIMH U 3QJIITOBBIE BHIOPOCHI.

Tema 4. TokcukoJIorH4YecKkasi XapaKkTepucTHKA 3arps3HuTeneil. Meroasl ouenku. (ITIK-4)
Jlexknus.



3akoH Poccuiickoit @enepannu 006 oxpaHe OKpYyKarolled MpUpOIHON cpeabl. TOKCHKOJIOTMYECKash Xapakl
KpuTepuu OLEeHKHU. IIpenenbHble BENMYMHBI U HOPMAaTUBHBIE JOKYMEHTBL. B3aMMHOE BIMSHHE IOIIOTAH
CTaHJApTOB. MeTOoAbl aHAIMTUYECKOTO yuyeTa. PaciipeneneHre u npeBpalleHue 3arpsa3HUTENe B OKPYKaIOL

IIpakTnyeckoe 3aHsATHE.
1. PaBHOBECUE TOKCUKAHTOB B BOJHBIX I'CTCPOIrCHHBIX CUCTCMAX.
2. MeTozpl aHAJIMTUYECKOTO paciyeTa B3aMMHOIO BIHUSHUS MOJITIOTAaHTOB.

(98]

. TokcuKoornueckast XapakTeprucTruKa 3arpsa3HUTENs.
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
. Boripocs! oxpansl npupozisl B TamOoBcKoit obmactu.
. Tokcukomornueckas XapakKTepuCTUKa 3arpss3HUTeNs. MeToIbl U KPUTEPHUH OLICHKH.
. [IpeaenbHO AOMYyCTUMBIE BETUYUHBI U HOPMAaTUBHBIE TOKYMEHTHI. METOIUKHU KCIIEPUMEHTATBHOTO OIpE
. Metonsr pacuera BJIK. Metonpl ¢ HCTIOIB30BaHUEM SMITMPUUYECKUX 3aBUCUMOCTEH U OMOJIOTHUECKON aKTE
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. O1ieHKa OTHOCUTENBHOM ONaCHOCTHU 3arps3HUTENEH.

Tema 5. KpyrooGopors! BemectB. Pacnipenesienue n npespamenue 3arpsizauredieii (IIK-4)
Jlexknus.

KpyroBopots! yrepona u ¢ocdopa B mpupoae. KpyroBopoTsl Boabl U a3oTa B npupoze. Hapymienue
[IPEBPALCHUE 3arPSI3HUTEIICH.

IIpakTH4Yeckoe 3aHATHE.
1. TepmonriHaMHUYECKHUE PACYETHI B SKOJIOTHH.
2. Kunetnueckue pacyeTsl B IKOJIOTHH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Pactipenienenne u npeBpalieHnue 3arpsi3HUTENEH B OKpYIKalollel cpese.
2. TepmogmHamudeckue GpakTopbl (paCTBOPUMOCTH, KOIPPUIIUEHT pacTpeeIcHus).
3. Pactipenienenue u npeBpaleHue 3arps3HUTENel B OKpyKatolei cpene (aacopoums, nuddysust, XUMUIeCk
4. KpyroBopot ymiepona, azota u ¢ochopa B okpyxaromeit cpene. Hapymienne kpyroBopoTos.

Tema 6. IIpo0sembl xumn4eckoii yxosornu. (I1K-4)
Jlekuus.

[Tpobnema o30HOBOTO ci10s. O30HOAKTHBHBIE BEIIECTBA U IIpodiema xiopdropyrieBonopoaos (XDY). [Tapu
Pone CO2 n u3mMeHeHne ero KOHIEHTPaIuK B aTMocdepe 3eMIu BO BpeMEeHH. PaaroXuMust U 9KOJIOTHYECKHE
XapaKTepUCTUKA MO U3IydeHHUsl. ATOMHas SHepreTuka. Buapl aTOMHBIX peakTOpOB U UX HKOJOrHYecKast
OOJBIINX 103 U3TYUYECHHS Ha OpTraHU3M.

IIpakTnyeckoe 3ansATHE.
1. OneHka BpeqHOTO BO3JEHCTBUS (PPEOHOB HA O30HOBBIN CIIOM.
2. Pacuer mapaukoBoro 3ddexra.
3. PagnoxuMuueckue pacueTsl.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Pagnoxumus 1 3KOJIOTHYECKHE TIPOOIEMBI.
2. EqyHUIIBI aKTUBHOCTH U XapaKTEPUCTUKA MO U3TyUSHUSI.

3. Bunsl aTOMHBIX peakTopoB. PeakTopbl ¢ MOJTOKUTEILHON U OTPULIATEIbHON 00paTHOH CBsI3bI0. MIX OTHOC
0€301acHOCTb.

4. Bo3znelcTBrE MaNIbIX ¥ OOJIBIINX 7103 U3TYUYCHUS HA OPTaHU3M.
5. I[Ipob6aema o30HOBOTO Cci10s1. O30HOAKTUBHBIC BEIIECTBA U Mpodaema XDY.
6. ITapHuKOBBIN 2P PEKT U MTAPHUKOBBIE TA3BI.

Tema 7. DHepreTnuyeckue u cbipbeBble Npodiaembl 3emun. (IK-4)
Jlexknus.

DHepreTuyeckhue M ChIpbeBble pecypchl 3emiu. VX Hcmonb3oBaHuE. DKOJIOTMYECKHE MPOOIEMBI SHEPT
MPOMBIIIJICHHOCTH B yIiiepoae u Bogopoae. Ilorpediaenne Bogoposaa 1 yriieposia B METaJUTypri U Ha TPAHCT



IIpakTH4Yeckoe 3aHATHE.
1. PacueTsl B XUMUU KCEHOOUOTHUKOB.
2. OueHka noTpeOICHHsI CHIPhSI B XUMUYECKON MPOMBITIIICHOCTH.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. O6pa3oBaHue MOTIOTAHTOB B MPOLECCE TEIUIOPHEPTETUKU U MIPOMBIIIJICHHBIX TEXHOJIOTHH.
2. 3arpsi3HATENN B BBIXJIONHBIX I'a3ax JBUTATENS BHYTPEHHETO CTOPAHMSL.
3. DHEpreTU4eCcKUe U ChIPbEBBIE PECYPCHI 3EMIIH.
4. TIpo6neMa aabTepHATUBHBIX HCTOYHUKOB SHEPTHH

Tema 8. IkoJI0rnyecKasi ONACHOCTb XUMHYECKHX U CeJIbCKOX03s1iicTBeHHbIX Mpou3BoacTB. (I1K-4)
Jlekuus.

DKkoyoruyeckass OMacHOCTh XMMHMYECKHX IpOU3BOACTB. BozneiicTBue Ha uenoBeka ¢uznyeckux Qax
XapakTepucTHUKa BEIIEeCTB IO ckuMaeMocTH. lloBeneHue >KUAKOCTEH M CKMKEHHBIX Ta30B IMPH IOT¢
WHAUBUAYAIbHBIX 3arpsi3HuTeneil. [lyTu cHukeHus ypoBHS BblIEICHHS 3aTPSA3HUTENEH B IPOMBIIIJICHHOCTH

IIpakTH4eckoe 3aHATHE.

1. PacueTsl B XUMHYECKOW IKOJIOTHUH.
2. OueHKa TOKCHYHOCTH HHAUBUAYAIbHBIX 3arpsI3HUTENEH.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
. DKOJIOrMYecKasi akTUBHOCTb MTPOMBIIIJICHHBIX IPOU3BOACTB. Bo3neiicTBre Ha yenoBeka pusnueckux (hakrt
. [loBeneHue KUAKOCTEN U CKMKEHHBIX T'a30B IIPU MOTEPE TEPMETUUHOCTH.
. ABapMIHOCTb B IEPUOJ] IKCIUTyaTalluy POMBILIUIEHHBIX YCTaHOBOK.
. Pu3NyYeCcKre U XMMUYECKHUE B3PBIBBI.
. TOKCMUHOCTBh MHMBUYaJIbHBIX 3arPSA3HUTENCH (XJIOp, OKCHJIBI a30Ta U CEPBI, COETUHEHUS PTYTH).
. TOKCMYHOCTH MHIUBUYaJIbHBIX 3arpsA3HUTENCH (COeMHEHUS HUKEIs, KaaMus, Meau; 6eH3ou, ¢heHo, 1o
. MeTozpl OYHMCTKU CTOYHBIX BOJ (0OpaTHBIA 0CMOC, ANIEKTPOKOATYIISIIHSL, HIEKTPOQIOTAIS, HIEKTPOXUMHT
. 'a3000pa3Hbie BHIOPOCHI U UX yUEeT. YaJleHUE U YIIaBIUBaHHE.

O 00 1 N Lt A W N =

. [ectuuapl. VIX kmaccudukaus 1 SKOJIOTHIECKasi OMIACHOCTb.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 50 6aioB

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aIIOB KaXK I

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3amene: He 0osiee 30 0aiuioB

Pacrnipenenenue 6aioB mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | TeMbI/ BHUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. | Xumudeckas Ompoc 5 AKTHBHOE y4acTHe B 00CYXJIEHUN TTPOUICHHOTO MaTepHuania,
JKOJIOTHSI KaK BEpHBIE OTBETHI HAa BONPOCH — 5 OamioB. AKTHBHOE
HayKa. y4qactie B OOCYXACHHH MPONWACHHOTO Marepuaia, HO B
3aKoHEI U OTBETEC TPHUCYTCTBYIOT HEKOTOphIe OmuOkm — 2-4 Oami.
KaTeropuu Hexenanme ywactBoBarb B OOCYXICHMH MPOHICHHOTO
JKOJIOTHH. Marepuana — 0 6aymoB




OKOJIOTHYECK Omnpoc 5 AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
ue GaKTophl. BEpHBIC OTBETHI Ha BONPOCH — 5 OawioB. AKTHBHOE
Hx ydacTHe B OOCYXKICHUU TPOMICHHOTO Marepuaia, HO B
BO37eHCTBHE OTBETE€ NPHUCYTCTBYIOT HEKOTOpBIE OmMOKH — 2-4 Oaj.
B atmMocdepe, Hexenanue yvacTBoBaTb B OOCYXKICHHH IPOHIACHHOTO
TUJIPO- U Matepuana — 0 OamioB
nuTocdepe.
Ouzuko-xumu | Kortpon 10 Pemenne 5 3amad: 2 6amia - BepHOE pemeHne 3amaaqn 1 6amr
YecKre pHas — BEpHBIH XOI pelIeHHs, HO pacyeThl  CcoAepiKar
aCTIEKTHI pabora apudmMeTndeckyro ommuoKy, 0 6a/ToB — HEBEpHOE PEIICHUE
9KOJIOTHH.
Toxcukoymorn | Kontpon 10 Pemenue 5 3amad: 2 6amia - BepHOE pemieHne 3aaaqn 1 6amr
yeckas pHas — BEpHBIH XOI pelIeHHs, HO pacdeThl CcoaepiKar
XapaKTePUCT pabora apudMeTnIecKkyio ommuoKy, 0 6a/ToB — HEBEpHOE PEIICHUE
nKka KOJLJIOKB 5 CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHYeCcKoe U
3arpsA3SHUTCIIC | gyM(KOHT IyOOKOoe 3HaHWE TMporpamMmmHOro Mmarepuana. OTBer
1. Metozpr POJbHBIH IIOCTPOCH JIOTUYHO, MaTepuall W3Jaraercsi 4YeTKO, SICHO,
OLICHKH. cpe3) XOpOIIMM  S3BIKOM, aprymMeHTupoaHo. Ha  Bompocsl
OTBEYAaeT KpaTKo, AapryMEHTHPOBAaHO, YBEPEHHO, IO
cymectBy — 5 6amioB CTymeHT oOHapy»XKHBaeT AOCTATOYHO
rIyOoOKWe 3HaHUS IIporpaMMmHOro Marepuana, OTBeT
MOCTPOEH JIOTHYHO, MaTepual M3JIaraeTcsl XOpOIIUM
SI3BIKOM, HO TIpH  OTBETE€  JOIyCKaeT  HEKOTOphIe
MOTpemHOCTH. Bompockl, 3a1aBaeMbie MpenofaBaTeieM, He
BBI3BIBAIOT CYIICCTBEHHBIX 3aTpynHeHu — 4 6amna CtyaeHt
MTOKa3bIBAE€T HE JTOCTATOYHBIA YPOBEHb 3HAHWH y4eOHOTO U
JIEKIIMOHHOTO MaTepuaja, YyBCTBYeT ce0sl HEyBEpEHHO NPHU
OTBETE Ha BOMPOCH. B OTBeTe HE Bcerma MPHUCYTCTBYET
JIOTUKA, apTyMEHTHI MPHUBIEKAIOTCS HEOCTAaTOYHO BECKHE.
Ha mocraBneHHbple BOMPOCH! 3aTPyOHSETCS C OTBETaMH,
MTOKa3bIBaCT HEAOCTATOYHO TIIYOOKHE 3HAHUSA — 2 — 3 Oaia
CTyneHT TToKa3bIBaeT CIa0bIil YPOBEHD MPOdheCCHOHATBHBIX
3HaHUM. HeyBepeHHO M JIOTMYECKH HEMOCIeI0BaTeIbHO
uW3maraer  Marepuan.  HempaBuibHO — OTBewaeT — Ha
MTOCTaBJIEHHBIE BOMIPOCHI WM 3aTpyIHSAETCS ¢ oTBeToM — (0 —
1 Gamn
Kpyroobopot Ompoc 5 AKTHBHOE y4acTHe B 00CYXJIEHUN TIPOUIECHHOTO MaTepHrania,
Bl BEI[ECTB. BEpHBIE OTBETHI HAa BONPOCH — 5 OamioB. AKTHBHOE
Pacnipenenen ydactie B OOCYXACHHM MPONHAEHHOTO Marepuaia, HO B
ue u OTBETEC TPHUCYTCTBYIOT HEKOTOphIe OmuOkm — 2-4 Oami.
MpeBpalieHne Hexenanme ywactBoBarb B OOCYXICHMH MPOHICHHOTO
3arps3HUTEIe Marepuana — 0 6aymoB
i
[Ipobaemsr Kontpon 10 Pemenue 5 3amau: 2 Gana - BepHOe penleHne 3aaadu 1 6amn
XUMHYECKOM bHas — BEpHBIH XOI pEIICHHs, HO PacyeThl  CoJepIKar
3KOJIOTHH. pabora apu¢meTndeckyto ommoKy, 0 6aIoB — HEBEPHOE pPELICHNE
DHepreTuuec Ormpoc 4 AKTHBHOE y4yacTHe B 00CYKJACHUU IPOHICHHOTO MaTepraia,
KHE U BEpHBIC OTBETHI Ha BOMPOCH — 4 Oaia. AKTUBHOE y4acTUE
CBIPBEBBIC B OOCYXIEHHHM TIPOMIECHHOTO MaTepuana, HO B OTBETE
POOIEMBI MPUCYTCTBYIOT HEKOTOPBIe omnoOku — 2-3 6amn. Hexenanue
3emin. y4acTBOBaTh B OOCYXICHHH TpOijeHHOr0 Marepuana — 0
0ayioB
DKOJIOTHIECK Ompoc 1 AKTHBHOE y9acTHE B OOCYKICHUU MPOMICHHOTO MaTepraia
ast OTIaCHOCTh — 1 Oamma, HeXelTaHWE yYacTBOBaTh B  OOCYKICHUHU
XUMHAYECKUX npoiineHHoro Marepuaia — (0 6amioB




u KOUIOKBH 5 CTYI[CHT O6Hapy>KI/IBaCT BCCCTOPOHHEEC, CUCTEMATUICCKOC U

CCIIbCKOXO34M | yM(KOHTP mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
CTBCHHBIX 0JIbLHBII IIOCTPOEH JIOTMYHO, MaTepuall HU3Jaraercsi YeTKO, SICHO,
HPOU3BOJICTB. cpe3) XOpOIIMM  fA3BIKOM, apryMeHTHpoBaHo. Ha  Bompocsl

OTBEYAET KpaTKO, AapryMEHTUPOBAaHO, YBEPEHHO, IO
cymectBy — 5 6amnoB CTyaeHT oOHapyKHBaeT AOCTAaTOYHO
DIyOOKMe 3HaHWA HporpaMMHoro Marepuana, OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3Jaracrcs XOpOIINUM
SI3BIKOM, HO  TIpM  OTBETE€  JOIYCKaeT  HEKOTOphIE
MOTPEIHOCTH. Bompocsl, 3a1aBaeMble NpenofaBaTeieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyAHEeHUH — 4 6amna CTyaeHT
MOKAa3bIBacT HE JAOCTAaTOYHBIM YPOBEHb 3HAHWH y4eOHOTO U
JIEKIMOHHOTO MaTepuaja, YyBCTBYyeT ceOsi HEyBEPEHHO IPH
OTBETE Ha BONPOCH. B o0TBeTe He Bcerma MPHUCYTCTBYET
JIOTUKA, apryMEHTHI MPHUBIIEKAIOTCA HETOCTAaTOYHO BECKHE.
Ha mnocraBneHHbIE BONPOCH! 3aTpPyAHSETCS C OTBETaMH,
MOKAa3bIBacT HEJOCTATOYHO ITyOOKue 3HaHus — 2 — 3 Oamna
CtyneHT mokasbIBaeT Cia0blii ypoBeHb NPOo(hecCHOHANBHBIX
3HaHMH. HeyBepeHHO W JIOTMUYECKH HENOCIEe0BATENBHO

u3araeT  Marepuan.  HempaBuibHO — OTBewaeT — Ha
MOCTABJICHHBIC BOMIPOCKHI WX 3aTPYIHSAETCS ¢ OTBeTOM — () —
1 6amn

9. ITocemnaemoctb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

10. | IIpemuansHBIC OaTHI 10 JloTOTHUTENbHBIE TIPEeMHANIBHBIC OaJUTbl  MOTYT  OBITh

HAQYUCJICHBI 3a BBIIIOJJHCHUEC TBOPYECKUX 3aJlaHui Ha BbI60p
CTyACHTA B 3aBUCUMOCTHU OT TEMBEIL.

11. OTBeT Ha dK3aMeHE 30 10-17 GamioB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aaHmsl OWjIeTa Ha OIEHKY «YIOBJICTBOPUTEIBHO» 18-24
0aJuIOB — CTYIEHT PacKpbLJI OCHOBHBIC BOIIPOCHI U 3aJIaHUS
Omwiera Ha OICHKY «Xopormo», 25-30 0amioB — CTyIeHT
PacKpbLI OCHOBHBIE BOTIPOCHI M 33/IaHUSI OHJIETa HA OIICHKY

«OTJIMIHOY.
12. NunuBunyanbHbIe 50 CTYOEHT MOXET MNPENOCTaBUTh BCE 3aJaHUs TEKYLIETO
3aJIaHusl, C TOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
KOTOPBIX MOXHO
HaOparhb
JIOTIOJTHUTEIIbHEIC

0asIbl Ha DK3aMEHE

13. Hroro 3a cemectp 100

HToroBast orieHka 1o sk3aMeHy BbicTapisiercs B 100-0ayuibHOM 1IKane U B TPAJAULMOHHONW YeThIpeXOauIbE
PENUTUHIOBOM OLIEHKH 110 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEXOAUIbBHYIO OCYLIECTBIIETCS CIELYIOIINM O

100-6annpHas cuctema TpaguuuonHas cucreMa
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 4. TokcukoIornueckas XxapakTepuCTUKA 3arpsi3HUTENEeH. MeTo/bl OLIEHKH.
1. 3akoHBI 3KOI0THHN



2. Dxonoruueckue axropsl. Knaccupukarms abnotnueckux (Gpakropos.
3. Abuornueckue GpakTopsl B atMochepe (JryducTast SHEpTHUs, TEMITepaTypa, OCBEIIEHHOCTb, BIAXKHOCTB).

4. Abuotnueckue Gaxkropsl B Tuapochepe (KUCIOTHOCTh, PACTBOPEHHBIE I'a3bl, MUHEPAJIbHbIE CONH). Brust
pPacTBOPUMOCTH BEIIECTB B BOJIE.

5. AbuoTtnueckue GpaxkTopsl B IuToChepe (TMrpOCKONMUYEcKas U KaluUIsipHas BOAA, KUCIOTHOCTH MTOYBBI, CO
MUTpalys BELIECTB B I10YBE).

6. Knmaccudukarus BemecTs 1o KiaccaMm onacHocTd. HopMaTruBHBIE MOKa3aTeNu, OMpeaesieMbIe ISl BOJBI B

7. Metoast pacuera B/IK (ncmonp3oBaHre SMIUPUIECKUX 3aBUCUMOCTEN U OMOJIOTHYECKON aKTUBHOCTH X1
OTHOCUTEIIHOW OMAaCHOCTH 3arpsi3HUTEIICH.

8. B3auMHoOe BIMsSIHHME MOJUTIOTAHTOB (ClTydyand aHTaroHU3Ma, CHHEpru3Ma U alTATUBHOCTH)

9. Tepmonunamuyeckue (HakTOphl, BIUSIONINE HA paclpeielicHUe 3arpsi3HUTeNeH (XUMUYECKUN TOTEHITUAT
pacTBOpUMOCTH, KOA(h(UIIMEHT pacnpeeieHns, JaBIeHNEe HACBIIIICHHOTO Mmapa, copOIus).

10. Kunernueckue GpaxkTopbl, BIUAIONINE HA paclpe/ieiICHUE U MTPEeBpaIlleHUe 3arps3HUTENICH B OKpY>Karole
XMMHUYECKOTO B3aUMOACHCTBHUS)

Tema 8. Dkosornyeckas OmacHOCTh XUMUUYECKHUX U CEIIbCKOXO3SUCTBEHHBIX TPOU3BOICT
1. KpyroBopot yriepona, a3ora u ¢pocdopa B okpyxaroiiei cpeae. HapyiieHrne KpyroBopoTos.

2. Ilpobnema kucnoTHBIX Aoxkaen. KucnorHas cequmenTtanus. @OHOBOE U aHTPOTIOTEHHOE BO3ICHCTBHUE. DI
KHUCJIOTHOW CEIUMEHTAIIUU.

3. Pamnoxumusi 1 9KOJIOTHYECKHUE TPOOTIEMBI.
4. EnHUIIBI aKTUBHOCTH U XapaKTEPUCTUKA OIS U3TyUEHUS.

5. Buapl aTOMHBIX peakTOpoB. PeakTopsl ¢ MONOKUTEIIBHON U OTPULIATEIFHON 00paTHOM CBsA3bI0. X OTHOC
0€301MacHOCTb.

6. Bo3neiicTBue Manbix ¥ OONBIINX 03 U3TyUYCHUS Ha OPTaHU3M.

7. IlpoGnema 030HOBOTO ciios. O30HOAKTUBHBIE BEllecTBa U podiaema XDY.

8. [NapaukoBsIif 3 dexT n napauKoBbie ra3bl. Pons CO2 1 M3MEHEHHE eTo KOHIIEHTpAIuu B aTMochepe 3eMil
9. O6pa3oBaHue MOTIOTAHTOB B TIPOIECCE TETUIOIHEPTETUKH U IPOMBIIIUICHHBIX TEXHOJIOTUH.

10. 3arpsi3HUTENN B BBIXJIOMHBIX ra3axX JBUraTeNsl BHyTPEHHETO CTOPAHUS.

11. DHepreTuyecKue 1 ChIPhEBBIE PECYPCHI 3EMITH.

12. IIpobnema aibTepHATHBHBIX HCTOYHUKOB YHEPTHUHU.

13. MeToapl OYUCTKU CTOYHBIX BOJ (OOPATHBINM OCMOC, AIEKTPOKOAT YIS, SEKTPO(IOTAINS, TCKTPOXUMI
14. 'a3000pa3Hbie BEIOPOCH U UX YUET. YIaJICHHUE U YIIaBIMBaHHE.

15. ectunmasl. Mx knaccupukaiys u 5K0JI0rHuecKas OnacHOCTb.

Kontponbnas padora

Tema 3. PUBUKO-XUMHUUECKHAE aCIIEKTHI DKOJIOTHUH.
Bapuanr 1

1. HpCI[CJII:HO A0IMYCTUMBIC KOHIICHTpAlIU B aTMOcq)epHOM BO34YXC BBICOKOTOKCUYHBIX BCIICCTB MCTUIIN30
(COCI2) npu naBnenuu 1,013 x 105 ITa u Temneparype 20°C coctaBnsitor cooTBercTBeHHO 1,3 X 10-6 1 1,0
YKa3aHHBIX XHUMHYECKHX COCTUHEHHI B MI/M3.

2. B 6oM6e oobemom 10 11, HE copepxkarieit CO2, nmpu temmneparype 800°C coxrm necturug Mmetadoc Macc
NpeaeapHo JonycTuMyto Maccy B 1 i1 Bogsl. Paccumtats [1/IKB nectuninaa, ecinu npu KOJUYECTBEHHOM 10
napiuaibHoe 1aBieHne okcuaa yriepoaa (IV) B 6ombe cocraBmiio 57 Ila, a Temmneparypa He U3MEHHIIACh. M
B35Th U3 OTBETA K MpeAblayliei 3aaade. ['a3 B 0oMOe cuuTarh njeanbHbIM.

3. B oOxuroBom 1iexe B TeueHue CyTOK nepepadorano 100 T oGoraneHHOW IMHKOBOH OOMaHKH, COACpIKaIIl
nporuecce 00KHUra ycTaHOBKU 11exa ynoBwin 99 mac. % nonydeHHoro okcuaa cepsl (IV). OcransHoe ynuio B
MOJIYYEHHOTO OKCHJIA M €T0 Maccy, momnasinyo B armocdepy. Kakoro Oymer [1/Kp.3. B mexe oopemom 4,5-10
ronasa rmojoBuHa BeiOpomeHHoro SO2 6e3 ydera Bo3ayxooOMeHa u ¢ yueTroMm 10-KpaTHOTO BO3ayX0o0OMeHa

4. Peakuus pa3ioKeHUs BOJIbI Ha BOAOPOA U KUCIOPOT
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H20 — H2 + 1/202

SBJIIETCSA OYEHb MMEPCIEKTUBHON IS MOyYeHuUs B OyayleM MPaKTUYeCKU HEOTPaHUYEHHOTO KomuyecTsa b
Paccuntars MUHUMabHBIE 3aTpaThl SHEPTUU AJIs OTYUYEHHUS BOJOPOa KOJIMYECTBOM BellecTBa 1 Moib npu
kJ>k/MOmb, a KOA(h(OUIMEHT MOJIE3HOTO ACHUCTBUS YCTAHOBKHU MPH MOTYYCHUH HEOOXOAMMOM SHEPTHH JIJIsI TIf
5. Paccunrarh Maccy 1 00beM (H.y.) 030Ha, KOTOPBIH MPETEPIHUT MPEBPAILICHHE M0 PEAKIIHH:

CF2CI2 + O3 — *CF2Cl1 + ClOe + 02

B pe3ysbTare B3auMoJeicTBus ¢ 1 Kr AudTopAuxiopMeTaHa B BEpXHUX cI0sX aroMocgepbl. Kak MoxHO mp
npeBpatenus paaukaioB ClOe u *CF2Cl1?

Bapuant 2

1. Monsipaast macca nectunuaa metadoca 219 r/mMoinp, a MacCoBBIE 0JIU YITIEPOAa, BOAOPOAA, KHUCIOPOAA ¥
cooTBeTcTBeHHO 38,36%; 4,57%; 36,53% u 14,16%. OcranbsHoe a30T. HaiiTi MoneKkynsapHyto GopMyIly MeT:
Mmetadoca B 1 M3 Bo3ayxa npu 20°C B yCIOBUSX HACHIIIEHUS, €CIIM €0 JaBJIEHHE HACBIIIIEHHOTO Tapa MpH 3
2. B pe3ynwrare cropanus meradoca B 6omoe oobemom 10 1 ipu 800°C npaBnenue CO2 coctaBuio 2850 I1a
kuciopozaa pasHo 6,0 x 104 I1a. Paccuurarh KpaTHOCTbh HCXOJTHOM MACChI KUCTIOPOA MO OTHOLICHUIO K €T0
KOJIMYECTBY TIPH PEAKIIMH TOPESHUsI, €CIIU 70 €€ MpoTeKkaHus okcua yriepoaa (IV) B 6omGe orcyTcTBOBAM, a
MPOTEKAHMs PeaKuu He u3MeHmIach. MonekymsapHas (opmyna emectsa C7HI0OSPN. I'a3z B 6ombe cumra
dbocdop u a3oT nmepenutr cOOTBETCTBEHHO B P205 1 N2.

3. Paccuurares maccy monorunapara H2SO4, kotopast MOKeT OBITh TToNTydeHa npu B3aumoaecTeuu 100 T

BellleCcTBa (OCTallbHOE 0AJIacT), €CJIM BO B3aumoelictere ¢ HuM npu temmeparype 1000°C serynuno 106 v
I1a.

4. Ha xakoiif rioniaau OyJeT pa3pyiieH 030HOBBIN ciioi TonmmHon 100 M, ecu ¢ 030HOM 1O PeaKIuu
CF2CI2 + O3 — «CF2C1 + ClO* + 02
npopearupyet 10 kr nupTopauxiaopmerana? [IpuHaTs TeMepatypy ciost o30Ha paBHo# - 30°C, naBneHue o:

5. B pesynbrare HeyIOBICTBOPUTEIHLHOTO CKIAJACKOTO XPaHEHHS TI0J] OTKPBITBIM HEOOM oka3zajcst kapoodoc
MEeCTHIIN/Ia OCTAHETCsl Ha ckiiajne mocie 10-KpaTHOTo JOXKIs, B pe3yIbTaTe KOTOPOTO KaK/IbIM pa3 Ha TMECTHI
BOAbI? [IpUHATH, UTO KOHIIEHTpaALMs MECTHUIMAA B CTeKaBIIel Boje coctanisiia 10 mac.% OT KOHIIEHTpaluu
Mr/1. Bech cTok, oOoraiieHHbI IECTUIIMIOM, TIOTajl B pe3epByap ¢ BOIOM pazmepamu 10x5%2 M, HanoaHEH
CKS50 B Boge mo nmectunmay, cocrasistorias 0,1 mr/n?

Tema 4. TokcukoIoruyeckas XxapakTepuCTHUKA 3arpsi3HUTENEeH. MeTo/ bl OLIEHKH.
Bapuanr 1
1. KonneHtpanus nepBUYHOTO aau(aTruiueckoro aMMHa C MaccoBOM J0Jei a30Ta B MoJieKyse, paBHoi 31,11°¢
50% 3KcriepUMEHTANBHBIX )KUBOTHBIX, paBHA 675 mr/n. HaliTu BpeMeHHYI0 JAOMYyCTUMYIO KOHIIEHTPAIHIO av
MOJIEKYIISIPHYIO  (hOPMYITY.
2. Paccuurars LK50 npeaenbHOrO oHOATOMHOTO cripTa anudarudeckoro psaa, BJIKp.3. koroporo paBHoO |
nuMeTuiIoBoMy 3¢upy pasHa 1,6087.
3. Paccuurars BJIKp.3. OKTaHOBO# KHCJIOTHI, HCTIONB3YS 3HAYCHHS OMOIOTHYSCKON aKTUBHOCTH XUMUYECKIX
4. PaccunTaTh BEIMUMHY OTHOCUTEJIBHOM MHTErpajabHO onacHocTH (penona mo CO u NOx. Heo6xonumsie
MIPUIOKEHUH 3.
5. PaccuunTarh BO CKOJIBKO pa3 MpeBblllieHa BenuuuHa npuseaeHHol [1JIK npu coBMecTHOM MpUCYTCTBUU B
H2S 1 3 mr NOX B yClIOBUSIX aHTarOHUCTUYECKOTO U CHHEPIeTUUECKOTO BO3AEHCTBUS 3arpsA3HUTENICH.

Bapuant 2

1. Paccunrars LK50 u HaiiTu MoneKkynsipHyo GOpMysTy IpeaeabHOT0 0OJHOATOMHOTO CITUPTa adu(aTHIecKe
paboueii 30HBI COCTABISAECT 6 MI/M3, €CIH IMJIOTHOCTH BEIIECTBA MO0 TUMETHIOBOMY 3¢dupy paBHa 0,696.

2. KoHIleHTpanuu H-IponaHoja U MypaBbHHON KHUCIOTHI B BO3AyXe paboueii 30HbI, BBI3BIBAIOIIUE JICTATHHb
KUBOTHBIX, paBHBI COOTBETCTBEHHO 2,5 Mr/i 1 635 mr/n. Paccunrars nanuBuayansusie BJIK 3arpssaurene
enuHuIax npuseaennoro B/AKp.3., ecnu 3tu momotaHTsl HaxoasaTcs B KoHueHTpanuu 0,5 mr/m3 (HCOOH)
MIPOBECTH IS CITydasi aITUTUBHOIO XapaKTepa B3aUMOBIIHSHUSL.

3. lns mexoroporo BemiecTBa paccuntannsie B/IKc.c. u BIKp.3. paBubl coorBeTcTBeHHO 0,05 1 0,08 Mr/m3.
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4. VHTerpanbHas OTHOCUTENIbHAS ONacHOCTh (penona paBHa 310 1/T. Paccunrars ero cpegnecytounyto I1/1k
K03((UIIMEHTHl MHTErPAIbHON OTHOCUTEIBHON OMACHOCTH paBHbBI cOOTBeTCTBEHHO 0,3 Mr/m3, 1 1 1,2.

5. Ucnionb3ys 3HaYCHHS] OMOIOTHYECKON aKTUBHOCTH XUMHUYECKUX CBs3el, paccuntarbk BJIKp.3. paboueii 308

Tema 6. [IpoGreMbl XUMHUYECKOH SKOJIOTHH.
Bapuanr 1

1. PaccunTarh KOHIIEHTPALIMIO HOHOB KaMHsI B pacTBope, cozepkamieM 5-10-2 Moib/n ilofaT-noHoB nocie

€CJI TIPOM3BE/ICHHE PACTBOPUMOCTH Honata kagmus paBHo 2,3-10-8. ITpuHATh KOAQPHUIMEHT aKTUBHOCTH a
OyZeT TMpEeBBIIICHA B TAKOM CITydae MPeeIbHO JOMyCTUMAas KOHIIEHTPALUsl HOHOB KaJMHsI B BoZOeMax phIO
paBHas 5-10-3 mr/n?

2. B pesynbraTe 3aimoBOro BEIOPOCA COISTHON KUCIOTHI B BoioeM, coaepkamuii 5-105 M3 Bozbl, KOHIIEHT]:
noHusuiack Ha 50 mr/n. Cuutasi, 4To APYrux B3aUMOJICHCTBUI B BOOEME HE MPOU3OIILIO0, PACCUUTATH MACC'
[IONABIIEH B BOJOEM.

3. Paccuurars mpousBeneHUE pacTBOPUMOCTH THapokcuaa Mmetauia (I1), mpu KoTopoMm B BOTHOM PacTBOPE (
MpeAeNIbHO AOMyCTUMAasl KOHIIEHTparuss noHoB Me2+, pasuas 10-2 mr/i, ecnmu M(Me) = 100 r/mob.

4. PaccuuTtaTh KOIMYECTBO OJHO3APSAHBIX HOHOB OJTHOTO 3HAKAa 3apsJia, KOTOPOE MpPU HOPMAJIbHBIX YCIOBUS
pPEHTTEH.

5. Nmeercs 1 T pagnoakTHBHOTO HoO/a, CoaepsKamero mopoBHy (1o macce) uzoronsl 153132 u [53133, Bpem
COOTBETCTBEHHO paBHO 2,4 yaca u 20,8 yaca. KakoBa macca 1ioia, OCTaBILIETOCS Yepe3 CyTKU?

Bapuanr 2

1. B pesynbrare 3anmoBoro BEIOpOCca ¢ caxapHOTO 3aBojia KOHIleHTpaIus okcuaa yraepoaa (IV) B Boxe Boac
M3MEHWJICSI BOJOPOJHBIN IMOKa3areib BOAOEMa, B KOTOPOM COoZepk aHHe TuApoKapOoHaT-uoHOB B Buae MeH
BECh PACTBOPEHHBIN OKCHJ HAXOAWJICS B BHE YrojbHOU KucoThl, K'a koTtopoit paBHa 4,45-10-7, a Kna = 4.
BO/IOEMa KaK KapOOHATHYIO OyhepHYyIO CUCTEMY.

2. B Bonmy noman nnanucteiii ammonuil. Kakast Benmmunna pH Oyner HaBsizana pactBopy, eciu Ka = 6,2-10-1(
TUIPOJIN3a COJIU?

3. Paccuurars pH Bojbl, €ciii B OTCYTCTBHE APYTUX (HAKTOPOB €€ BOAOPOIHBIN MOKA3aTENb OMPEACIIACTCS He
KOHIIEHTparuu 2,7 mr/i, ruaponusytomuxcs 10 noHoB Al(OH)2+. Koncranty nuccormanuu A1(OH)3 mo 1y
10 -9.

4. PagmanmonHsiid GoH B Bo3myxe coctapiseT 15 mxP/gac. Kakoe konmuecTBo OIHO3apsTHBIX HOHOB OJTHOT
Bo3ayxa npu temmeparype 20°C u qaBnenuu 105 Ila 3a cuer poToHHOTO M3MTyUEHNUS?

5. Haiitu oburyro maccy uzoronoB 223Fr (t1/2 =21 mun) u 222Fr (t1/2 = 15 mun) yepes 0,5; 1,0; 2 u 3 yac
Obuta paBHa 1 1, a MaccoBast J0JIsI IEPBOTO paguonsoTona cocrasisia 0,8.

Omnpoc

Tema 1. XumMuueckas 3K0JI0THs KaK HayKa. 3aKOHbI U KATETOPHUH KOJIOTHH.
. ChopmynupyiiTe 3aKOH MUHUMYMa, 3aKOH ONITHMYMa, 3aKOH TIOCTOSTHCTBA KUBOTO BEIIECTRA.
. JlaiiTe onpezeneHre 0OCHOBHBIM MTOHATHSM SKOJIOTHH: SKOCHCTEeMa, OMoI1ieHo03, OuoTor, 6uocdepa, Hoocde
. UTo Takoe TUMHUTUPYIOMUH haKTop?
. ChopMynupyiTe MOHATHE YKOJIOTUUECKAs BAJICHTHOCTh

D AW N =

. B ueM 3akirogaeTcss MHOTOACIIEKTHOCTD SKOJIOTHU KaK HayKI/I?

Tema 2. Dxonornyeckue pakropsl. Ux Bo3neicTBre B atMocdepe, THAPO- U JIuTochepe
. Uro Takoe sxonorudeckue Gpaxtopsl?
. Kak xnaccugunupyror sxonorudeckue paktopsl mo Monyaackomy? IlpuBeanure mpumeps! AJist KaxXI0U P!
. Kakue sxonornueckue ¢pakTopsl ASHCTBYIOT B aTMO-, IUTO- THApochepe?
. Kak temnieparypa 1 coseBoii cocTaB BO/bI BIUSAET HA pACTBOPUMOCTH ra30B?
. Kakue (hakTopsl BIUSIOT HA MUTPAITUIO BEIIECTB B TTOYBE?

AN N kW N =

. B uem onacHOCTb «s€pHOI 3UMBI»?
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7. Kax onpenensitor BIaXXKHOCTh BO3ayxa?
8. Kakue ¢usndeckue sBICHUS BIUSIOT HA IBH)KCHHUE KUKOCTH TI0 KAWL pam TOYBbI?

Tema 5. Kpyroo6opoTs! BemecTB. Pactipenenenue u npeBpaiieHue 3arpsa3HuTeNIei
1. OxapakrepusyiiTe KpyroooopoThl OCHOBHBIX JIEMEHTOB B Ouocdepe:
A) KpyrooGopoT yriepoaa
b) xpyroo6opot azora
B) xkpyroo6opor cepsr
I') kpyroo6opot pocdopa
J1) kpyroo60opoT BobI
2. [lepeuncnure kKuHETUYECKUE (HAKTOPHI, BIHSIONINE HA paCIpe/Ie]ICHHE BEIIECTB B OKPYKaIOIIEH cpeie.
3. [lepeuncnure TepMoAMHAMHUECKHE (PAKTOPHI, BIUSIONINE Ha pAaCHpeiesieHHe BEIIECTB B OKPYKAIOIEH cpe

Tema 7. DHepreTUUECcKUE U CHIPHEBBIC TPOOIEMBI 3EMITH.
. IlepeuncnuTe OCHOBHBIC 3arPA3HUTENN, 00PA3YIOIIUECS B pe3yNbTare padoThl MPEANPUATUN SJHEPTETUKH.
. B 4yem onacHOCTh BBIXJIOIIHBIX Ta30B?
. Hepe‘-II/ICJII/ITe AJIBTCPHATUBHBIC UCTOYHUKU SHCPTHUU U HpOGHeMBI, BO3HHKAOUIUC IMTPU UX BHCAPCHUU.
. OnummMre OCHOBHBIE MMYTH peLIeHHs MPOOIeMbl I1ePUIMTA CHIPbEBBIX PECYPCOB.

D AW N -

. Kaxk cBs13anbl 1eMorpaduyeckue u 3KoJIoru4eckue npoodiaeMor?

Tema 8. Dxonornyeckas OMaCHOCTh XUMUYECKUX U CEIIbCKOX03HCTBEHHBIX IIPOU3BO/IC]
. UeM omnuarorcst (pU3NYECKUE U XMMUYECKHUE B3PbIBBI.
. Ilepeuncinute OCHOBHbIE METOJbI OUMCTKU CTOUYHBIX BOJ
. HazoBuTE OCHOBHBIE 3arpsI3HUTENH, COAEpKAIIKECs B BHIOpOCax MPOMBIIITICHHBIX npeanpusatuil. Kak ocy
. Kakue rpynmnsl XMMMKaToOB IPUMEHSIOT B CENBCKOM X03siicTBE?

hn B W N =

. [IpuBeauTe MpUMeEpbl OMOJIOTUYECKUX CITOCOOOB OOPHOBI C BPEAUTEISIMH U ITaTOTEHAMHU B CEITBCKOM X031
4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunosblie Bonpocskl 3k3amena (I1K-4)
1. TokcuKoOrMUYecKast XapaKTepUCTHKA 3arps3HUTENSI. METONBI M KPUTEPHH OIICHKH.
2. Pacnipenenenue u npeBpalieHue 3arps3HUTENICH B OKpyKaroIiei cpezae (amcopoums, muddysus, XuMuIeck
3. Dkonoruyeckasi akTHBHOCTb IPOMBIIIIJICHHBIX MPOU3BOACTB. Bo3aeiicTBre Ha yenoBeka Gu3ndecKux GakT

TunoBble 3axanus s dxk3amena (I1K-4)
TurnoBkie TecTOBBIE 3aJaHUS
1. I'lmo6anpHBIE SKOJIOTHYECKUE MPOOIEMBI BBI3BAHBI B TIEPBYIO OYEPEIb:
a) reoJIOrM4eCKUMHU MPOLIECCAMU;
0) KOCMUYECKHMHU (PaKTOPAMU;
B) BBICOKMMHU TEMIIAMU MPOTpecca;
') UI3MEHEHUEM KJIMMATa.
2. Ilone3Hsle uckonaemple HEJP MIIAHETHI OTHOCATCS K:
a) HeucuepnaeMbIM IPUPOTHBIM pecypcam;
0) BO30OHOBIISIEMBIM MPUPOIHBIM peCypcam;
B) HEBO300HOBIISIEMBIM MPUPOIHBIM pecypcam;
T') MIOTIOJTHSIOIIMCST PECypCaM.
3. ITapHuKOBBIN 3PPEeKT BO3HUKAET B pe3ysIbTaTe HAKOIUICHHs B aTMochepe:
a) yrapHoOro rasa;
0) yIIIEKHUCTIOTO Ta3a;
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B) IMOKCHJIA a30Ta;
') OKCHUJIOB CEPBHI.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouetixa Komnereni Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUA pe3yJ'ILTaTa)
[IK-4 CB0oOOIHO BIageeT CUCTEMON (PyHIAMEHTAIbHBIX XUMHUYCCKHUX TTOHS]
«OTIIHYHOY COBPEMEHHOM XMMUYECKOW SKOJIOTHH, a TaKke CIO0COO0B UX MpHUM
(85 - 100 6amnos) TEOPETUYCCKUX W TMPAKTHYCCKUX 3aaa4. Ha BOIPOCH OTBeYaeT Kpa
YBEPEHHO, 10 CYIIIECTRY.
[1K-4 YMeeT MpUMEHSITh OCHOBHBIC TTOJIOKCHUST XUMHUYECKOH SKOJIOTHH IS
«XOpOIIO» U TEOPETHUYECKUX 3aJad IO OIIEHKE TOKCHKOJOTHUYECKHUX XapakTep
(70 - 84 6annos) 9KOJIOTHYECKOH 0e30MacHOCTH IMPOMBIIUICHHBIX TPOU3BOACTB. B
MPEIo/IaBaTeIeM, He BBI3BIBAIOT CYIIECTBCHHBIX 3aTPYIHCHHN
«ynosnetsoputensho  HIK-4 CnocoOGeH MNPUMEHATh OTICNIbHBIE IOJIOKEHHUS XUMHUYECKOHW 3KOJ]
» TEOPETHYECKUX M MPAKTUICCKUX 3a/ad. Briageer 6a30BBIMU cTaHaap
(50 - 69 GamnoB) OIIEHKE TOKCHKOJIOTHIECKHMX XaPAKTEPHCTHUK TIOJUIFOTAHTOB.
«HEY/IOBIETBOPUTENb [IK-4 He opuenTtupyercst B OCHOBHBIX TEOPETHUECKUX KOHLIETILUSAX, JICXKAILY
HO» 9KOJIOTHH, B PE3yJbTaTe Yero He CHOCOOCH peliaTh MPaKTHYCCKHE
(menee 50 Gasos) HenpaBuibHO OTBEYAET Ha MOCTABIEHHBIE BOIPOCH! UIIH 3aTPYAHSIETC

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIMNA CaAMOCTOSTEIBHOM PadO0ThI 00YUYaIOIIUXCSI:

[Mpuctynas K W3y4YEHUIO TUCIUIUIMHBI, B TIEPBYIO Ouepellb OOyYaromUMCs HEOOXOIUMO O3HAKOMHUTHCS (
muctumuael (PI1T), koTopas onpexnenser coaepxaHue, 00beM, a TaKKe MOPSTOK U3yUEHUS U TPEroJaBaHu:
YacTH.

JIi1st caMOCTOSATENEHOM pabOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl « O0BbeM U COAEPIKaHUE TUCIUTTUHBD), «
nH(pOpMaIMOHHOE O0ecreueHne TUCUUIUTHHB U «MarepuanbHO-TEXHUYECKOe 00ecTiedeHre TUCITUITUHBL, -
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B pazmene «O0beM u conep:kaHUE MUCIUIUIMHBD YKAa3bIBAIOTCS BCE Pa3/eibl M TEMbl M3y4aeMOU TUCIU
TUTAHUPYEMBI 00beM B aKaJIeMHUECKHX Yacax.

B pasnene «YueOHO-MeToqMUecKOe U MH(MOPMAIMOHHOE 00eCIeUeHne TUCIUIUIMHED yKa3aHa PEKOMEHIY:
auTeparypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIEUEHUE TUCIUILIMHBI, MPOTpaMMHOE OOecreueHue, MpoC
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD COACPIKUTCS MepeueHb Mpo(peCcCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOUMBIX JIJISl OCBOCHUS JUCIUILTUHBIL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 mnpe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BaHHON JAOMOIHUTENLHOM TNTEPaTyPhI;

- TpU CAMOCTOATEIBHOM H3YYEHMHM TEOPETUYECKOW TEMbl CJeNaThb KOHCIEKT, HCIONb3ysl PEKOMEH]
npodeccroHaabHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIE CHCTEMBI:

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

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOH U JOTOJHUTEILHON JIUTEPATYPOil ABJIsETCSA TIIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY OMPOCY Ha CEMHHAPCKUX 3aHATHUSAX, K JebaraM, TeCTUPOBAHMIO, dK3aMeHy. OHa BKIIIOUAET MPOf
PEKOMEH/I0BAaHHBIX HCTOYHUKOB U JIUTEPATYPHI IO TEMATUKE JIEKIIUM.

Koncnekr nexkunu I0KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0OCHOBHbIX MCTOYHUKOB M JIUTEPATYpPhl MO TEMaM, BBIBOJbI IO Ka)KJIOMY BOIIPOCY.
paMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi WK B OTAENbHOM TeTpaau mo npeaMery. OH J0KeH ObIT
cofieparb He OTHOCSIIYIOCA K TeMe HHGOPMAIUIO WK PUCYHKH.



KoHcnekTsl Hay4HOW JTUTEepaTyphl IPH CAMOCTOSTENILHON MOJATOTOBKE K 3aHATHIM JIOJKHBI COAEP)KaTh OTBE
BOIIPOC, UMETh CCBUIKY HAa MCTOYHHMK MH(pOPMALMU C 00s3aTeNbHBIM YKa3aHHUEM aBTOpA, Ha3BAaHHUS U TOJI
nuteparypbl. KOHCTIEKT MOXKET OBITh OMTOPHBIM (COZIEPKATh JIUIIH OCHOBHBIE KIIFOUEBBIE TIO3ULIUH), HO TIPH 31
10 BOTIPOCY, MOXET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONPEACTSeTCS CAMUM CTYICHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTEIBHOM JTUTEPATypPON CTYACHT MOXKET:

- JIenaTth 3alHCH 0 XOAY YTCHHWsS B BHJE NMPOCTOTO MM Pa3BEpHYTOTO IUIaHA (CO3aBaTh MEpEYeHb OCHOE
HMCTOYHUKE);

- COCTABIIATh TE3UCHI (LIUTUPOBAHUE HAHOOIEE BAXKHBIX MECT CTAaTbU MM MOHOTpa(yH, KOPOTKOE N3TIOKEHHE
- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHalMy 1O OATOTOBKE K OT/AEIBHBIM 3a/IJaHUSIM TEKYIIETO KOHTPOJIS

CobecemoBaHre MpeAroNaracT OpraHu3aIiio OeceIbl MPEIoaaBaTelis CO CTYJACHTAMH 10 BOIIPOCAM MPaKT
00CTOSTEIPHOTO BBISBJICHHS MX 3HAHWH 10 ONMPEICIICHHOMY pasiely, Teme, mpobieMe W T.II. Bce wien
oOcyxieHnn, 100aBIATh HHPOPMAIIHIO, TUCKYTHPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

VYCTHBIN ONPOC MOXKET NMPUMEHSATHCS B pa3IMYHbIX (popMax: (pOHTAIBHBINA, HHANBUIYAIbHbIH, KOMOMHUPOE
OTBETA MOJICIKAIIETrO OLICHKE:!

- IPaBUJIBHOCTH OTBETA 10 COZIEPKAHMUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepHana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTD U 3PPEKTUBHOCTH MCIIOJIb30BAHUS HAITISIIHBIX TOCOOUI M TEXHUYECKUX CPEACTB MPH OT]
- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHuE.

VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasi MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KakK:

- COACPIKAHUC MPC3CHTAMU:. AKTYaJIbHOCTb TCMBbI, IIOJHOTA €€ PACKPBLITUA, CMBICIOBOC COACPIKAHUC, (
COACPIKAHUTO, COOTBETCTBUC MCTOAUICCKUM Tpe6OBaHI/I}IM (I_IGJII/I. CCBUIKH Ha pCCYPCBI. COOTBCTCTBHUEC COACP:
HAIIPaBJICHHOCTb, COOTBCTCTBUC COACPIKAHUA 3asIBJICHHOM (I)OpMe, AaCKBATHOCTh HCIIOJIB30BaHHUA TCXHHUYC
MoCJaCAOBATCIIbHOCTD U JIOTUYHOCTD IIPE3CHTYCMOT'O MaTCpHraia,

- oopmiieHHE TIpe3eHTAIMU: 00beM (ONMTHMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
UCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/ibl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC Kad€CTBaA: OPATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC perilaM€HTa, SMOLOMWOHAJIBHOCTL, Y
CUCTCMAaTU3NPOBAHHEIC, FJ'IY60KI/IC U1 IIOJIHBIC 3HAaHUW 10 BCEM pasaciiaM IIporpamMmai:

- cofiepXaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaja, pacKpbITHE TE€MbI, JOCTYITHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHITOJTHEHUS 38
y4eOHOM NesSTeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHH, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTONM4YecKoe 1 HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. Burnoposuu B.I., [{pirankoBa JI.E. Dxonorusi. XuMuueckue aclieKThl U MPOOJIeMBI : B 2 4. : [y4e0. mocob
2. Burnoposuu B.U., I{pirankosa JI.E. Xumuueckue mpoOiemsl skojoruu : ¢0. 3a1ad. - Tam6oB: [U3n-Bo TT

6.2 JlonosHUTENbHAS TUTEpATYpA:

1. XKyiixoBa T. B., bezens B. C. Dxonornueckas TOKCUKOJIOTHS : YUeOHUK W MPAKTUKYM JUTsl BY30B. - Moc
anekTponubiit // OBC «KOPAUTY [caiit]. - URL: https://urait.ru/bcode/454650

2. Eropos B.B. Dkonoruyeckas xumus : yuebHoe rnocobdue. - 2-e u3a., crep.. - Cankr-IlerepOypr, Mocksa, K

3. Ucupopos, B. A. Dxonorudeckas Xxumusl : yaeOHOe mocooue st By30B. - 2022-06-21; Dxonoruyeckas Xu
2016. - 304 c. - Texcr : anexrponnslii // [IPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/49802.html
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6.3 VHbpIe NCTOUHMKMU:
1. UuTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI IMPOBCACHUA 3aHATHI TI0 JUCHUITIIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBbHO-TCXHUYCCKOC obecr
MMPOBCACHUA 3aHATHI JICKOIMOHHOTI'O U CCMHUHAPCKOI'0 THUIIA, 'PYHIIOBBIX U UHAWUBUAYAJIIbHBIX KOHcyHbTaHHﬁ,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSTEIIHLHOM paGOTBI.

VY4eOHble ayAUTOpPUM M TIOMEIICHUS [JIs CaMOCTOSATENbHON paboThl YKOMIUIEKTOBAaHBI CIELMATU3UPOBA
CpelncTBaMu OOyUYEeHUSs, CITYKAIMMU JIUTS IPEACTABICHHS YyueOHOM HH(pOpMauu OOJIBIION ayTUTOPHUH.
[TomereHust y1si CaMOCTOSITEIIBHONW pabOThl YKOMIIEKTOBAHBI KOMITBIOTEPHOM TEXHUKON C BO3MOMKHOCTBIC
obecrieueHneM JOCTYIIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpelly YHUBEPCUTETA.

Jlnist IpoBEICHHsT 3aHSATHH JICKIIMOHHOTO THIA HCIOJIB3YIOTCS HAOOPHI JIEMOHCTPAIIMOHHOTO 000pYIOBaHY
WJUTFOCTpAIUH (MPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Omnepanuonnas 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

[Ipodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. YaHuBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-OnbaroTeunas cucrema. — URL: https://biblioclub.ru
2. DnexTpoHHbI kKatajgor @ynnamentanbHon 6udmuorexu TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-
3. Hayunas snexkrponHas 6ubnmmoreka Poccuiickoit akagemun ectecrBoznanus. — URL: https://www.monogr:

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

BsaumogeiicTBue mnpemnogaBarensi U CTyAEHTa B Ipolecce OOy4deHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUI, UCIIOJIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba
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