MUHHCTEPCTBO CEJIbCKOI'O XO35IiICTBA POCCUNCKON ®EEPALIN
denepanbHOe rocyapeTBeHHoe GroKeTHOE 00pa3oBaTe/IbHOE YUPEKICHHE
BbICLIEro 00pa3oBaHms

QOKHO-YPAJIBLCKHIT TOCYJAPCTBEHHbII ATPAPHBII YHUBEPCUTET»

NHCTUTYT ATPOUH/)KEHEPHUH

KJALO
TyTa arpOMHKEHEPHH

®.H. ['pakoa

«23» ma%1 2025 r.

Ka(beﬂpa «MarteMaTH4YeCKHE H €CTeCTBEHHOHAYYHbIe AMCUHUILIHHBIY

PaGouas nporpamma AMCUHIIIHHDI

b1.B.05 ®U3UKO-XUMHUUYECKHE NMPOILECCHI B TEXHOC®OEPE

Hanpasnenne noarotosku 20.03.01 Texnocedepnas de3onacHocTsb
Hanpasnentnocts Texuocedepuas 6esonacnocrs
YpoBeHb BbicLIero 00pa3oBanus — fakajaaBpuar
Kpamiukauus — 6akajaasp

(DOI’JM‘(] 06.\"l€HH$l — OYyHasl, 3a04Has

YenstOnHek
2025



PaGouass nporpaMva AUCHUMIUTMHBI «DH3MKO-XMMHYECKHE TIPOLCCCH B TexHochepe»
COCTABJICHA B COOTBETCTBHU ¢ TpeOoBaHusMH (DeaepaibHOro rocy1apcTBEHHOIO 00pazoBaTelbHOro
CTaHjapra BbICLIEr0 0Opa3oBaHMS (®roc BO), yrsepxaentoro [lpnkasom MuHucTepeTBa
obpasoBanns u Hayku Poccuiickoil ®Penepalin 25.05.2020 r. Ne 860. PaGouas mporpamma
NpelHA3HaueHa U TOArOTOBKM Oakajaspa [0 HANPaBICHHIO 20.03.01 Texnochepnasi
6e30MACHOCTb, HATIPABJIEHHOCTD - TexHocepnas Ge30macHOCTL.

Hactosimass paGouas —MporpamMma  AHCUMIUTHHBI  COCTABACHAa B pamKax OCHOBHOI
npodeccHOHAIBHON 00pa3oBATE/ILHOH NPOrpPaMMbl (OITOIT) 1 yuuThIBaeT 0COOEHHOCTH 00yUeHHs
MpH HHKTIO3MBHOM 00pa30BaHUM JIHIL ¢ OTPAHHUCHHBIMH BOIMOKHOCTAMHI  3710poBbs  (OB3) n
HHBAJIM/IOB.

CocTaBHTe b — 10KTOP Guonoruyeckux Hayk barosekas E.K.

PaGouas nporpamMma AHCLMILIHHBL 00CYK/IeHA HA 3aCCIaHHH kadeapbl «MatemaTHyeckne 1
eCTeCTBEHHOHAYUHbIE AMCLIHIIIHHbDY

«12» mast 2025 r. (mpotoxon Ne 9).
3aB. kadeapoii «MaremaTH4eCKHe H eCTeCTBEHHOHAYYHbIC
JMCLIUTUTHHBD), IOKTOP TEXHHUECKHX Hayk, mpodeccop @ E.M. bacapeirina
PaGouas mporpamMma  JMCLMIUIMHBL  0100peHa  METOMUECKOI KOMMCCHEH  MHCTUTYTA
arpoMHKEHEpHH
«20» mas 2025 r. (mpotoxos Ne 4).
[peacenaresb METOAMUCCKOH KOMHUCCHH ®.H. I'pakos
Wucturyra arpounzkenepun ®IEOY BO

[Oxkno-Ypansckuit ~ I'AY,  xkanauaar
TEXHHUYECKHX HayK

Jlupextop Hayunoit 6u6: W.B. lllarposa
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11.

COJEPXAHME

[Inanupyemble  pe3yibTaTbl OOyd€HUS MO  JUCHUIUIMHE,
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OITOI
1.1. Ilenp u 3aga4u AUCHUTLIAHBI
1.2. KommereHUUHU U UHIUKATOPHI UX JOCTHKEHUN
Mecto qucuumiuHel B ctpykrype OITOIT
O0beM TUCIMIIMHBI U BUABI Y4eOHOH paboThI

COOTHCCCHHBIC

3.1.  Pacnpenenenue o0bemMa AUCUUIUIMHBI IO BUAAM y4eOHOW pabOThI

3.2.  Pacmpenenenue yueOHOTO BpEMEHH I10 pa3jiejaM U TeMaM
CTpyKTypa U cofiep)KaHue TUCIUIUINHBI, BKIIOYAIOIIEE MPAKTUIECKYIO OJTOTOBKY

4.1. CopepxaHue TUCIUTIIUHBI

4.2. CopeprkaHue JEKIIHHA

4.3. Copepxanue 1a00paTOPHBIX 3aHATUI
4.4. CopepxaHue MPAKTUYECKUX 3aHATUN

4.5.  Bunasl u cogepkaHue CaMOCTOSITEIbHOU pabOThI 00yUarOIINXCS

Y4eOHO-MeTonnYecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLIIXCS 110

JUCHHUITIINHE

DoHJ OLIEHOYHBIX CpC€acTB AJIA IMPOBCACHUA HpOMe)ICYTO‘lHOI;'I aTTcCTanuu

00y4aromuxcs Mo AUCHUTIINHE

OcHOBHas 1 JOIIOJIHUTCIbHAasA yqe6Ha;1 JuTeparypa, H606XO,Z[I/IM35{ JJ1s1 OCBOCHUA

JUCIIUILINHBI

Pecypchbl nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,

H€06XOI[I/IMI)I€ JJIs1 OCBOCHUA JUCHUITIINHBI

MGTO)II/IquKI/IG YKa3aHus OJid 06yqafonmx051 IO OCBOCHHIO JUCHHUITIIMHBI

WHupopmalinoHHbIE TEXHOJIOTUH, UCIOIb3YyEMbIE IIPU OCYIIECTBICHUU

06pa3OBaT€J'II>HOFO nmponecca o JUCHUIIIMHE, BKIIOYad IEPCUCHb IPOTrpaMMHOI0

obecrieueHus 1 I/IHCI)OpMaLII/IOHHBIX CIIPpaBOYHbIX CUCTEM

MaTepI/IaHLHO'TeXHI/I‘lCCKaH 63.33., HCO6XOI[I/IMa$I AJIL OCYHICCTBIICHU A

06pa30BaTean0ro mmponecca o JUCHUIIINHEC

HpI/IJ'IO)KeHI/IC. ®oHJ OLIECHOYHBIX CpCACTB JIA TCKYHICTO KOHTPOJIA YCIICBAEMOCTU U

MIPOBEICHUS TPOMEKYTOUHOM aTTeCTallK 00y4JarOIIUXCs
Jlucr perucrpannu M3MEHEHUM

C
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15
15
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16
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19
31



1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BbakanaBp mo nanpasienuto noarotoBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITh
MOJITOTOBJIEH K PEIIEHHIO 3a/a4 MpOo(eCcCHOHAIBHON AEATENBHOCTU CIEAYIOIIUX THUIIOB. IPOEKTHO-
KOHCTPYKTOPCKOM.

Heab aucnunmiMHbl — cHOpMUPOBATH y CTYAEHTOB CHCTEMY (YHAAMEHTAJIbHBIX 3HAHUM IO
OpPraHUYeCKOM XHWMHUHM, HEOOXOJMMBIX JUIA IOCIEAYIOIIeH MOJArOTOBKH OakajaBpa, MpuoOpeTeHue
CTYAE€HTaMM 3HAaHUH O CTPOEHHM OPraHUYECKHX COEJUHEHUH, OCHOBHBIX XHMHYECKHUX CBOMHCTBAX
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COESAMHEHUN M METOJaX MX IMOJIY4YEHHUs, KaK IPOMBILIUIEHHBIX, TaK
1 J1aOOPaTOPHBIX.

3agaum JUCHMIJIMHBI:

- MpefOoCTaBUTh OOy4arOIIMMCS HEOOXOAMMBIE 3HAHUSA O BO3MOXHOCTSX CHHTE3a, NPEBpPAIIECHUN U
YCTAHOBJICHUSI CTPYKTYPbl OPIaHUYECKUX BEILIECTB COBPEMEHHBIMHU METOAAMM, O MeEXaHM3Max
OpPraHUYeCKUX peakiuif, o0 o0mux M cnenudUuYeckux CBOWCTBAX COEAMHEHHUH, 00JacTix HX
IPUMEHEHHS,;

— IPEeJOCTaBUTh O0YYaroIUMCs TIyOOKHE 3HaHUS MO pas3jeiaM OpraHMYecKOW XUMHUM, WMEIOIIUM
(GyHIaMEHTaJIbHOE 3HAY€HHWE B OCBOCHMM OOYYalOIIMMKCS HampaBleHUus 00pa3oBaTeabHOMN
IIPOrpaMMBbl;

— Pa3BUTh y OOYy4arOIIMXCsl YMEHHE JaBaTh OOBEKTUBHYIO OLIEHKY TOKCHUYHOCTH TE€X WJINM HMHBIX
BEIIECTB, MMPOAYKTOB ¢ KOTOPHIMH BO3HHKHET HEOOXOIUMOCTH paboTaTh B CBOCH MpodecCHoHATbHON
NesITebHOCTH.

1.2. Ilnanupyemble pe3y/abTaThbl 00y4eHUsl MO AUCHUILINHE (TOKA3aTeu
chopMUPOBAHHOCTH KOMIIETEHIINA)

VYK-1. CniocobeH ocymecTBIsATh MOUCK, KPUTUYECKUH aHalW3 M CHHTE3 MH(OpMAaIUH, NMPUMEHSTh
CUCTEMHBIN MOJXO/ JUIsl pEIICHUs [TOCTaBJIEHHBIX 3a]1a4

Kox u HaumenoBaHnue
HHnkaTopa dopmupyemsie 3YH
JIOCTHKCHHS
KOMIIETEHIIUH
3HaHus | OOydalmuiics  JOJKEH  3HATh: OCHOBHBIE  3aKOHBI
OpPraHWYECKOM XUMUH, SIBIIEHHUS M TPOLECChl, Ha KOTOPBIX
YK-1.1 OCHOBaHbI PUHLUIIBI IEHCTBUS 00BEKTOB MPO(ecCrOHaATbHOMN
AHanu3upyer 3a1auy, JIEATEIbHOCTH U KOTOPbIE HCIOJB3YIOTCS JJIs  pEeUIeHUs
BBIJIEIISIS €€ 0a30BBIC nHkeHepHbIx 3a1ad - (61.B.02-3.1)
COCTABJISIIOLINE, ymenust | OOydaronuiicss JOJDKEH YMETh: UCIOJIb30BaTh OCHOBHBIC
paccMaTpuBaeT u 3aKOHBI u TTOHSATHUS OpTaHHYECKOM XUMHUH B
npearaeT npoecCHOHANBHOM ~ AESITENbHOCTH M JUIS  PEUIeHHS
BO3MOJKHBIE umkeHepHsIx 3a1ad - (61.B.02-VY.1)
BapHaHThI peIICHUs | HaBbIKK | OOy4JarOmuUics JOKEH BIaIeTh: HABBIKAMU OMUCAHUS
IIOCTaBJICHHOM OCHOBHBIX XMMUYECKUX 3aKOHOB, SIBIICHUH U MPOIIECCOB, Ha
3a/1auu, OLIEHUBAas UX KOTOPBIX OCHOBAHBI MIPUHIIUIIBI IEHCTBUS 00BEKTOB
AOCTOMHCTBA U npodeccuoHanbHOM NeATEIbHOCTH U KOTOPBIE UCIIOIB3YIOTCS
HEJOCTATKH JUTSI pelIeHns MHXeHepHbIX 3a1a4 - (b1.0.11-H.1)




YK-1.2 3HaHus | OOy4arouIuiics TOJDKEH 3HATh: XUMHUUYECKYIO TIPUPOTY
Omnpenernsier, BEIIIECTB, CBOICTBA BEIICCTB C aKIIEHTHPOBAHUEM POITH
UHTEPIPETUPYET U XMMHUYECKHX cBOICTB 1 3akoHOB (b1.B.02-3.2)
pamXHUpyeT -
HEbOpMAITHIO, yYMEHUS O6yqa}ouu/m(i;1 JIOJDKEH YMETh: (bOpMIiI’pOBaTB npe/CcTaBICHUE
TpebyeMyio LA O XHMHUECKOH NPUPOJIC BELLECTB, CBOMCTBAX BELIECTB ¢
A AKLCHTHPOBAHNEM POJIH XHMUMCCKHX CBOHCTB 1 32KOHOB, 2
OCTABIICHHOI TaKXe UCIOJIb30BATh NOJIYYEHHBIX 3HAHUN TIPU }
- (bopMHPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPHITHI
OCYIIECTBIIAET TOUCK (b1.B.02 '31'2)
HH(OPMALIHH TI0 HaBBIKH O6yqa}oumflc;1 ZIOIKCH BIIAJCTh! HABBIKAMU ONICAHHSA
pATHYHBIM THIIAM XUMHECKOH NPUPOJIbI BELIECTB, CBOHCTBB BELIECTB ¢
3aIPOCOB AKLCHTHPOBAHNEM POJIH XHMU'CCKHX CBOHCTB 1 3aKOHOB, 2
TaKXe UCIOJIb30BATh MOJIYYEHHBIX 3HAHUN TIPU
(bOopMHPOBaHUN KOMITJICKCA TPUPOJOOXPAHHBIX MEPOIIPHITHI
(b1.B.02-H.2)
YK-1.3 3Hanus | OO0yJaromuiics T0IHKEH 3HaTh: METOIUKH ITOKCKa, coopa
ITpu o6paboTke 00paboTku nHGOpPMaIUK; aKTyaJIbHbIe POCCUNCKUE U
uHpOpMaIu 3apyOeKHbIE HICTOYHUKHU HH(OpMAIH B cepe
orTinyaet (akThl OT poeCCUOHATILHOM JIEATEILHOCTH; METOJT CHCTEMHOT'O
MHEHHH, anamm3a (b1.B.02-3.3).
MHTCPIpCTALlH, ymenusi | OOy4aromuiics TOJKEH yMETh: IPUMEHSTh METOAUKH ITOMCKA,
OLEHOK, opMupyeT cbopa u 006paboTku HH(GOPMAIIUHU; OCYILIECTBIATh
COOCTBEHHEIE MEEHHA KPUTHYECKHI aHAJIN3 ¥ CUHTE3 HH()OpMAINH, TOTYyICHHON U3
1 CYKICHHA, pa3HBIX HCTOYHUKOB; IPUMEHSTh CUCTEMHBIN TIOIXOT IS
ap;zszz?E};equiBOH peiieHus nocrasiaeHHbIx 3a1a4 (b1.B.02-Y.3).
ieHm g HaBbIku | OOyyaromuiics 10JKEH BIaJeTh: METOIaMH IIOMCKa, cOopa 1
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTe3a MH(OpMAIIHH;
METOAMKON CHCTEMHOTO TIOAXO0/1A JIJTsl PeTICHHSI
noctaBneHHbIX 3a7a4 (b1.B.02-H.3).

I[I/ICI_II/IHJ'II/IHS. ((OpFaHI/I‘lCCKaSI XUMUA» BXOIUT B 4YacCTb yqe6H0r0 IIJ1aHa Q)opMpreMon

2. Mecto nucunmimabl B ctpykrype OITIOIIT

y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH 00pa30BaTeIbHOM MpOrpaMmbl

O6beM nucuuIuIMHbl cocTtaBisgeT 3 3aderHble enuHuubl (3ET), 108 akagemuueckux 4acos,

(manee yacos).

3. O0bémM AuCHMILVINHBI U BBl y4eOHOH padoThl

I[I/ICL[I/IHJ'II/IHa HU3Yy4acTCH:

- ouHas Gopma oOyueHus B 5 cemecTpe;

- 3a04Has popma oOyueHus Ha 3 Kypce.

3.1. Pacnpenesnenne o0beMa JMCOMIIMHBI IO BHAAM Y4eOHOI padoThI

KoauuectBo yacoB

Bun yuebHoM paboThI Ounas hopma

0o0y4deHus

3aouHas popma
oOyueHus




KonrakTHas paborta (Bcero),
B TOM 4YHCJI€ MPAKTH4YecKasi MOJAroTOBKa*

64

14

Jlexmun (JI)

32

[Tpaktuueckue 3ausatus (I13)

32

JlabopaTopusie 3ansarus (JI3)

CamocrosiTesabHasi padora odyuaromuxcs (CP)

44

90

KonTpoasn

Hroro

108

108

3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

Ounas popma 00yueHusn

n/a

HanmMeHnoBaHue pas3aciia u TCMbI

B TOM YHCJIC

Bcero | konrtaktHas pabota

4acoB
J

I13

J3

CP

KOHTPOJIb

2

3 4

5

6

Pazpnen 1. Texnocdepa

n €€ COCTaBJIAIOIINEC

1.1.

Beegnenue. 1. PactipoctpaneHHOCTD
XUMHYECKHX BEIIECTB B OKPYXKAIOIIeH
cpene. 2. Knapku XMMUYECKUX DJIEMEHTOB B
ouocdepe, armochepe, ruapocdepe,
mutocdepe, kocmoce. 3. buogpumibHOCTh 1
TeXHO(DUIBHOCTh XMMHUYECKOTO JIEMEHTA.
TeXHOTeHHBIC TOTOKH JICMEHTOB B
OKpYKarolllel cpejie

10 4

Paznen 2. duzuko-xumMudeckue mpoieccs B atMmocdepe.

2.1.

PU3HKO-XMUMHUYECKHE MPOLIECCHI B
atMocdepe. CTpykTypa aTMOC(ephl.
TenioBoii GanaHc CUCTEMBI «ITOBEPXHOCTh
3emin — atmocgepay.. TernnoBoii 6anaHc u
HUPKYJSLUS aTMOC(HEPHI.

Nonocdepa 3emnu. CoBpeMEHHBIH
XUMHUYECKHH COCTaB aTMOC(hEpHI..
O30HOBBIN ciio¥ 3eMiu. . PaccenBanue
BBIOPOCOB BPEIIHBIX BEIIECTB B IPU3EMHOM
cioe armocdepsl. ObocHOBaHHE
dhopMHUpOBaHUS «ITAPHUKOBOTOY» 2 deKTa B
aTMocdepe 3eMII U ero NOCIEICTBHSL.

24 8

6

10

Pa3n

en 3. duznkoxuMmuueckue mpoueccsl B ruspochepe. [loBepXHOCTHBIE U 1T

OJ3€MHBIC BOIHBI.

3.1.

[Ipoueccrl OKMCIEHNS U BOCCTAHOBJICHHUSI B
OpUPOIHBIX BojoeMax. HedrsHble
3arpsi3HEHUS MPUPOJHBIX BO/I.
bronakomieHue TSHKEIbIX METAIUIOB,
MNECTUIINIOB, PAAHUOHYKIHJIOB B

OpraHu3Max, O6I/IT3.IOIJ_[I/IX B BOJIHOM cpeac.

24 8

8

8

6




Paznen 4. ®u3nkoXuMHYECKUE TIPOIECCHI B IUTOCHEpPE

4.1. XapakTepuCTUKH MOYB: 18 4 6 - 8 X
IPaHyJIOMETPUYECKUI COCTaB, 00bEM IOD,
TUTPOCKONMYHOCTh, pH, noHOOOMEHHas
€MKOCTb. AzicopOuusi MOHOB METAJJIOB Ha
MOHOOOMEHHBIX  IIEHTpaX  IOYBEHHBIX
JACTHII

4.2. [TecTuniu b1, rajJoreHcoaepKaIIe 14 4 4 - 6 X
YTJI€BOAOPOAbI, HEPTH B ITOYBE.

Paznen 5. 3arpszHenue Ouocdepsl, MUTparus U TpaHcGopMaIus XUMHYECKUAX dJIEMEHTOB.

5.1 ATMochepHBIi IEPEHOC JTOKAIBHOTO, 18 4 6 - 8 X
PETHOHAIBHOTO U TII00aJIbHOTO MacTada.
['mobanpHOE epeMelieHre OKEaHCKUX BO/I..
Murpanus 3arpsi3HUTENIEH B IOYBEHHOM
TOPU3OHTE.

KonTpons X X X X

Hroro 108 32 | 32 - 44

3aounas ¢popma 00yueHusn

B TOM 4YHCJIC

Bcero
HaumenoBanwue pa3jenna u TeMbl
n/a 4acoB

KOHTaKTHasi paboTa
KOHTD

J m | g3 | Cp o11b

1 2 3 4 5 6 7 8

Paznen 1. Texnocdepa u ee cocTaBmsOMINe

1.1. Beenenwue. 1. PacripoctpaneHHOCTD 8 - 2 - 6 X
XUMHYECKHX BEIIECTB B OKPYKAIOIICH
cpene. 2. Kinapku XMMUYECKUX DJIEMEHTOB B
ouocdepe, armocdepe, ruapochepe,
mutocdepe, kocmoce. 3. buogmibHOCTh 1
TEXHOPHILHOCTh XUMHUECKOTO DIIEMEHTA.
TexHOTeHHbIC TIOTOKU 3JICMEHTOB B
OKpYKarolllel cpejie

Paznen 2. duznko-xumMudeckue mpoieccs B atMmocdepe.

2.1. OU3NKO-XUMHUYECKHE MPOIIECCHI B 21 1 2 - 18 X
atMocdepe. CTpykTypa aTMOC(ephl.
TemoBoii GanaHc CUCTEMBI «ITOBEPXHOCTh
3emin — atmocepay. TertoBoit 6ananc u
HUPKYJSUS aTMOC(HEPHI.

HNonocdepa 3emmu. CoBpeMeHHBIH
XUMHUYECKHH COCTaB aTMOC(hEpHI..
O30HOBBIN ciio¥ 3eMiu. . PaccenBanue
BHIOPOCOB BPEITHBIX BEIIECTB B IPU3EMHOM
cioe armocdepsl. ObocHOBaHHE
dhopMHUpOBaHUS «ITAPHUKOBOTOY» 2 deKTa B
aTMocdepe 3eMIId U ero NOCIEICTBHSL.

Paznen 3. dusnko-xumuueckue mnpoueccel B rugpocdepe. IloBepXHOCTHBIE U TOJI3€MHBIE BOJIBI.

7




3.1. [Ipoueccel OKHCIEHNS U BOCCTAHOBJIEHUS B 21 1 2 - 18 X
NpUpOIHBIX BogoeMax. Hedrsanbie
3arps3HEHUS TPUPOIHBIX BOJ.
buonakoruieHue TSKENIbIX METalIoB,
NECTUIIU/IOB, PAIMOHYKIIU/IOB B
OpraHM3Max, OOMTAIOIIMX B BOJHOMU cpee.

Paznen 4. ®u3uko-xuMU4ecKHe MpoIecckl B tutochepe

4.1. XapakTepuCTUKH MIOYB: 22 2 2 - 18 X
IpaHyJIOMETPUYECKUN CcOCTaB, 00bEM IIOp,
TUTPOCKONMYHOCTh, pH, HOHOOOMEHHas
e€MKOCTh. AJicopOLrss MOHOB METAJJIOB Ha
WOHOOOMEHHBIX  IICHTpPaX  IOYBEHHBIX
JaCTHUIL

4.2. [TecTuniu b1, rajJoreHcoaepKaIIIe 15 - - - 15 X
YTJI€BOAOPOAbI, HEPTH B ITOYBE.

Paznen 5. 3arpszHenue Ouocdepsl, MUTparus U TpaHCHOpPMAIUT XUMHIECKUX dJICMEHTOB.

5.1 ATMoc(hepHBIi IEPEeHOC JTOKAIBHOTO, 17 2 - - 15 X
PErMOHANBHOIO U II100aIbHOI0 Macirada.
['moGanpHOE nepemMeleHe OKEaHCKUX BO/..
Murpanus 3arpsi3HATENEH B IOYBEHHOM
TOPHU30HTE.

KoHntpoub 4 X X X X 4

Hroro 108 6 8 - 90 4

4. CprRTypa H CodEpiKaHuE€ NTUCHUIIJIUHBI, BRIIOYAIIIECE MPAKTUYICCKYIO IIOATOTOBKY

[IpakTHueckass MOATOTOBKAa NpU pealn3allud y4eOHBIX MPEIMETOB, KYpCOB, IHUCLUIUIMH
(Momyrneit) opraHu3yercst yTeM MPOBEAEHUS MPAKTUYECKUX 3aHATHUH, MPaKTUKYMOB, JJAOOPAaTOPHBIX
paboT M MHBIX aHAJIOTMYHBIX BHJOB Y4eOHOH [eATeNbHOCTH, MNPEAyCMATPUBAIOIIMUX YydacTHe
o0yJaroImuxcss B  BBIIOJHEHUM OTAEIbHBIX DJIEMEHTOB paboT, CBA3aHHBIX C  Oyxaymiei
npodeccnoHaNIbHON 1A TEIbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B c€0Sl OTJENbHbBIC 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE TpeAyCMaTpHBAIOT INepenady ydyeOHOM uH(opmanuu oOydaromumcs, HeoOXOIUMOHN A
MOCJIEAYIOLIETO BHIMOIHEHUSI paboT, CBSI3aHHBIX ¢ OyyIiel IpodecCHOHABHOMN 1eATENbHOCTBIO.

4.1. Coaep:xanue TUCHUINIMHBI

OOmue cBefeHus O (OTOXUMHM 3arpsi3HEHHOM Ouocgepbl; OCHOBHbBIE (PU3UKO-XUMHUYECKHE
XapaKTePUCTHKH HanOoJee paclpoCTpaHEHHBIX Ta3000pa3HbIX, KUIKUX W TBEPIBIX 3arps3HUATENCH
O6uocdeprl; XUMUUYECKHE PEaKIIMi B HEOPraHWYEeCKUX crucTeMax. @u3nuecKue nmpoueccs B aTMocdepe.
XuMHUsT OCHOBHBIX 3arpssHuTenedl armocgepsl. O30H, OKCHUIBI a30Ta, CBOOOJHBIE pPATUKAIIBL,
aTMOC(epHbIe peaKkIui JUOKCHIA cepbl. XMMUYECKHE PEaKIMU OPraHMYECKUX COEAMHEHUI: alKaHBbI,
KUHETUYECKHE JaHHBIE O peakuusx aikaHoB ¢ paaukaimamu OH, ankens, 98 peakuuu c¢ O3,
apOMaTUYeCKUe COECTUHEHHS, KHCIOPOAOCOJEepXKallie MPOU3BOJHBIE YIIIEBOJOPOIOB, OHMOTEHHBIE
yrIIeBoI0poisl. Peakiuyn oOpazoBaHus a’po3osieii; oOpa3oBaHue Cylb(aToB; 00pa30BaHNE HUTPATOB;
BIIMSIHME 3arpsA3HUTENICH Ha PACTUTENLHOCTh: OMOXMMUYECKHUE U KIETOUHBIE AP PEKTHI (INOKCH]L CEpHI,
¢dbTopuabl, O30H), KHUCIOTHBIA J0XAb. BozneiicTBue 3arpsA3HAIOMIMX BEIIECTB Ha MaTepHallbl:
BO3JICHICTBUE OKCUIOB CEPHI, OKCUIOB a30Ta, O30HA, a’pO30JieH, NPYTUX 3arpsA3HSIOIINX BELIECTB;
BO3/ICHICTBUE 3arps3HSIOMIMX BEIMIECTB Ha artMocdepy: BIHMSHHE Ha BHIUMOCTh, BIHMSHHE Ha
BBINAJICHUE OCAJIKOB, XMMUYECKHE IMPOLECCHI, MPOTEKAIONINE P 00pa30BaHUU OCAJKOB B OOJaKax,
BJIUSIHUE 3arps3HSIONIMX BEUIECTB HAa METEOPOJIOTMYECKHE YCIOBHS B TIJI0OATBHOM MacuTabe.
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OcHOBHbBIE XMMHYECKHE TMPOIIECcChl B ruapocdepe. XuMusi MPUPOIHBIX BOJI, MPOLECCHl OKUCICHUS U
BOCCTAHOBJICHHSI B TPHPOJHBIX BOJOEMAax; MPOIECCHI, CBSA3aHHBIC C 3arpsi3HEHHEM TUAPOChEphl —
MOHM3AIMS XUMUYECKUX 3arps3HUTENe, THAPOJIU3 CoJIeH U OpPraHMYeCKUX COCAMHEHMHIA,
KoMILIeKcooOpa3oBanue B ruapocdepe. ['eoxumus 3arpszauteneii. CucraboanuecKkue mpeBpalieHus B
[0OYBE — OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE TMPOIECCHl B TIOYBAX, OCa)XJECHHUE, pPacCTBOpPEHUE,
azcopOLMs TSKENBIX METAUIOB, (EPMEHTATUBHBIE OKHCIUTEIFHO-BOCCTAHOBHUTEIBHBIE IPOLIECCHI
OpPraHMYECKUX COCTUHEHHM, peakluu pa3pylleHus MeCTUIUAO0B, FepOULIUI0B U IPYTHUX OPraHUYEeCKUX
COEMHEHMI, CKOPOCTh META0OJMYECKUX pa3pylIeHUH; pacceMBaHME W MUIpalus IpuMecedl B
atMocdepe, ruapocdepe u nouse. Murpanus 3arpsisuuTeneil B atmochepe, ruapocdepe

4.2. Cogepxanue JeKI U

Ounas popma oOyueHust

Koun-
Kpatkoe conepxanue JeKuii BO
JacoB

/o

IIpakTuueckas
TIIOATOTOBKA

+

1 | Beenenue. Ilpenmer opranunueckod xumuu. BakHeiinive sTambl €€ pa3BUTHSL. 2
3HaueHHE OPraHUYecKOd XUMHUU. OCHOBHBIE CHIPHEBbIE UCTOYHUKH IOTYYEHUS
Oopranmveckux coeauHeHuil. [loHsATHE O MeETOJax BBIACICHUSA, OYHMCTKH U
UICHTU(UKAIIMA OPTraHWYECKUX BEIIECTB. 3HAYCHHE (U3UYECKUX METOJIOB
uccienoBanus oprannueckux coeaunenuin (Y®-, UK-, SAMP- u wmacc-
CIIEKTPOCKOITUH U JIP.).

2 Knaccudukanus, crpoeHMe UM HOMEHKJIATypa OPraHUYECKUX COEIMHEHHH. 2 +
[Tpupona cBsi3U B OPraHUYECKUX COEAUHEHUSX. DJIIEKTPOHHOE CTPOCHUE CBS3EH:
G- U T-CBs3U; sp3-, sp2- u sp-rudpuauzanus. OCHOBHbBIE XapaKTEPUCTUKU
KOBAJCHTHOM CBS3M: DSHEPIUs, [UIMHA, BAJICHTHBIM Yroj, MOJAPHOCT U
NOJIIPU3YEMOCTh. JJOHOpHO-aKIeNTOpHAs CBsA3b. BogopoaHas CBs3b.
MexaHu3MBbl paclierieHus] CBsi3eil (FeMONUTUYECKUH W TeTepONUTUYECKUi
pa3pbiB KOBAJIEHTHOW CBSA3M). TUIBI peakiuil B OPraHNYecKo XUMUU (peakiuuu
3aMelleHus, MPHCOeNIMHEeHNs, oTiieruienus). Kiaccupukanus opraHMyecKux
COECIMHEHU. Cucremaruueckas u paloHaIbHO-(Q)YHKIIMOHAIbHAS
HOMEHKJIaTypa YrieBOJOPOJOB U X (YHKIIMOHAJIBHBIX TPOU3BOIHBIX.

3 | Hacbrmennsie yraeBonopoabl.  Ompenenenue, Kiaccudukarus, 2 +
roMojioruueckue  psapl.  Tumbsl  yriepogHbslx — aTomMoB.  M3omepus,
HOMeHKIaTtypa. ®usuueckue cBorcTtBa. Haxoxnenue B npupone. Criocoos
NOJy4YEHHUs aJKaHOB: U3 He(PTU U MpHUpoHOTOo rasza, BocctaHoBieHne CO u COo,
U3 HENpeNeNbHBIX YIIIEBOJOPOJIOB, W3 TaJOTCHIPOU3BOAHBIX IO pPEaKIUH
Bropria, 13 kapOOHOBBIX KHCJIOT. XHMMHUYECKHE CBOICTBa (peaxiuu
3aMeINIeHNs], OTIIETUICHHSI, OKFCIICHHS, CBOMCTBA MaJIbIX ITIUKJIOB).

4 | Ankenbl. ['loMonornueckuii psji TUICHOBBIX yrieBoaopoaoB. Ob6mas dopmyra. 2 +
N3omepus:  CTpyKTypHass W  TNPOCTPAHCTBEHHas  (IMC-TPaHC-U30MEPHs).
Homenxknarypa. CriocoObl monyueHusi: U3 TaJOreHMPOU3BOAHBIX, U3 CIHPTOB,
YAaCTUYHBIM THUIPUPOBAHUEM QIKMHOB. DHU3WYECKUE CBOWCTBA. XUMHYECKHE
cBoiictBa. OOmas  XapakTepUCTHKA. OJIEKTPOPUIbHOE MPUCOECTUHEHUE
rajoreHoB, TaJOr€HBOJAOPOJOB, BOJbI, CEPHOM M XJIOPHOBATHUCTON KHUCIOT.
Karanutuueckoe ruapupoBanue. Peaknuu ajkeHOB B aJTUIBHOM MOJIOXKEHUU
(ranoreHnpoBaHUEe, OKUCIICHUE).

Ankanuensl. Tpu TuUma  JAUEHOBBIX  YIJIeBOJOpoAoB. HomeHknarypa.
YrneBogopoibl C CONPSIKEHHBIMU JBOWHBIMU CBSI3IMU: JWUBHHWI, HW3OIPEH.
[Tpupona conpspkenus. CrnocoObl  TONy4YeHHsS] JWBUHIIA U HM30IPEHA.
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®dusnueckue CBOMCTBA. XUMUYECKHE CBOWCTBA [HEHOB C CONPSKCHHBIMU
JBOMHBIMU  CBSI3AMHU. Peakuuu TNPUCOCIWHEHUS BOJOPOJA, TaJOrCHOB,
raJIOTEeHOBOIOPOAOB. MeXaHn3M 3JeKTPO(OUIBLHOTO MPUCOSAMHEHHS K JUCHAM.
JuenoBslil cuntes. [lonumepusaius 1MeHoB.

Anxunbl. O0mas Gopmyna. M3omepust 1 HomeHknarypa. Aneruien. [lomyuenue
aleTHIICHA. [IpomblniieHHBIE ~ METOBI. [lonyuyenune  aleTUICHOBBIX
YIJIEBOAOPOAOB: M3 TaJOT€HONPOU3BOJHBIX, AJKWIMPOBAHUEM AICTHIICHA.
Ou3nyeckue CBOMCTBA allETUIICHOBBIX YIJIEBOJAOPOJIOB. XUMHUUECKHE CBOICTBA.
OO6miass  xapaktepucTuka. Peakuum mnpucoequHeHUss K  ajJKUHAM, HX
IpPOMBINIEHHOE ~ 3HadyeHue.  lIpucoenuHeHune  BOJOpOAa,  TaJlOTEHOB,
rajJloTeHOBOJIOPOJIOB, BOJIbI, CHUPTOB, KAPOOHOBBIX KUCIOT, CHHUIBHON KHCIIOTHI.
KucnorHelii XxapakTep aJKHHOB C KOHIIEBOW TpOMHON CBA3bI0. Peakiuu
3amenieHus (oOpa3zoBanue aneTuiaeHu0B). [lonumepusanus aaKuHOB.

LlukmoankaHel, UKJIOAIKECHBI, UKJIOAJIKAIUCHBI. Nsomepus,
HoMmeHkiarypa. Ilonsarue o cmocobax mHOMyYyeHUS IUKIMYECKUX COCTUHEHUI.
[Tonsitie 06 0COOCHHOCTSAX CTPOCHHUS U XUMHUYECKHX CBOMCTBAX COCAMHEHUH C
0OJBIIMMHU U MaJIBIMH LIMKJIaMU. [loHATHE 0 KOH(DOPMAIMUIIMKIIOATKAHOB.

Apensl. Knaccugpukamus. CoBpeMEHHBIE TIPEICTaBICHUS O CTPOCHUHU
Oenzona. I[lonsatue o006 apomaTuueckoM xapakTtepe. ['omomoruyeckuit psa
Oensona. M3omepus u HOMeHKIaTypa. VICTOUHUKM TMOJIy4E€HUS apOMaTHYECKHX
COeMHEHUI: HepTh, KAMEHHOYrOJbHAs CMOJa, KOKCOBBIM Ta3. [lomydeHue
TOMOJIOTOB O€H30J1a peakiuei adkmimpoBanus. Ou3nveckue cBoWcTBa OeH30Ia
U €ro rOMOJOroB. XHMHUYECKHE CBOWCTBA apOMAaTUYECKUX YTIIEBOAOPOIOB.
Ob6mmas XapaKTEepUCTHUKA. Peakuun AIIEKTPOPUITBHOTO 3aMelleHUs
(amkumupoBaHue, alUJIMPOBAHMUE, rajioreHupoBaHue, HUTPOBaHMUE,
Cynb(HUpOBaHHWE) W HMX MEXaHW3M. BimsHue 3amecTuTeneil Ha aKTUBHOCTh
OeH3ompHOrO sipa. Peaknuu npucoeguHEHHs: BOJOPOJAA, TaJOTE€HOB, O30HA.
Oxucnenne 0€H301a U €ro rOMOJIOTOB.

['anorennpousBognsie.  Knaccudukanus,  u3oMepus,  HOMEHKIATypa.
Cnoco6sl  mosydenusi. HemocpeacTBeHHOE TajlOoreHHpPOBaHUE AaJIKaHOB U
LIMKJIOAJIKAaHOB, AQJIKEHOB, QJIKWHOB M apOMAaTHYECKUX  YIJIEBOAOPOIOB.
[IpucoenuHeHne TaJOT€HOBOJOPOJAOB K ajkeHaM u ankuHaM. [lomyuenue
rajgoreHOnpOU3BOIHBIX u3 CIIUPTOB. OcoGenHoctu MOJTyYEeHUS
droprpousBoaHbX. du3nyeckue CBOCTBA. XMMHYECKHE CBOWCTBa. Peakiumn
HYKJICOUIHHOTO 3aMEIEeHUs] TajJoreHa Ha THAPOKCHIBHYIO, alKOKCHUIBHYIO,
HUTPO-, AaMHUHO-, HUTPWIBHYIO U Jpyrue Tpynmnsl. Jlpyrue peakuuu
TaJIOTeHIIPOU3BOJIHBIX: 00pa30BaHUE AKEHOB, aJKWHOB, MOJyUY€HHE TOMOJIOTOB
OeH301a, CHHTE3 aJIKaHOB. B3anmo1elicTBHE rajJoreHIpON3BOIHBIX ¢ METAJIAMH.

DneMeHToOpraHnyeckue coeanHeHus. lloHsATHE O MeTamIoopraHuYecKux
coenuaeHusx. Kmaccudukanus, HoMmeHkmarypa. OOmiee MOHITHE O METOAax
MOJIY4YeHUS! W CBOWCTBaX B 3aBUCHUMOCTU OT TIOJIOKEHUSI DJIEMEHTOB B
nepuoauyeckot  cucreMe  Mengeneea.  [lonsitue 0 KpemHUil-  H
dbocopopraHuuECcCKUX COCTUHECHUSX.

['uapokocoenuaennss W ux mpousBoaHble. Kiaccudukarus. AJTKaHOIBI
(omHoaTtomuble ciupThl). Knaccudukanus. Uzomepus. [ToHsTHE O MEPBUYHBIX,
BTOPUYHBIX H TPETHYHBIX crnupTtax. Homenknarypa cnuptoB. CrnocoOb
MOJTyYeHUS CIIUPTOB: TUAPOIU3OM raJIoreHaJIKUIIOB, JIeCTBUEM
METaJUIOOPTAaHUYECKUX COEAMHEHUN Ha albJeTHAbl, KETOHBI, THApaTaluen
HENpPEeJENbHBIX COSAMHEHH, BOCCTAHOBIIEHHEM KapOOHUIBHBIX COETUHEHUIL.
®dusndeckue CBOWCTBA. XUMHUYECKHe CBoicTBa. OOmmas xapaKTepUCTHKA.
Peakuun co mIeNOYHBIMM METAJJIaMH, TaJIOT€HOBOJOPOJHBIMU KHCIIOTaMH,
rajoreHugamMu Gocdopa, THoHMWIXIOopUaoM. OOpazoBaHHe MPOCTHIX A(UPOB.

10




[TonydyeHue CIOXKHBIX A(PUPOB OPraHUYECKHMX M MHUHEPAIBHBIX KHCIOT.
Herunparanus, OKHCIEHHE W JETUAPUPOBAHUE CIHUPTOB. XUMHUYECKHE
OCOOCHHOCTH TEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX cnupToB. IloHsATHE O
HenpenenbHbIX cnupTax. [lonuonsl (MHOroatomusie cnupthl). Kinaccudukarms.
Huonel (nByxaromMHble crnupThl uiau riukoau). llomyuenue. dusmueckue
cBorictBa. OCOOCHHOCTH XHWMHUYECKMX CBOMCTB. OkxwucieHue. BrHyTpu- u
MEXMOJIEKYJIIpHasl IeruapaTarusl.

®enonbl 1 HadTONBL. M30Mepus u HOMeHKIaTypa. Breinenenue ¢eHonoB u3
KaMEHHOYTroJpHOW cMoubl. [lomydenne ¢QeHonoB wu3  cynbdokucnor, wu3s
rajJloreHONpPON3BOIHBIX. Du3nveckue CcBoWcTBa  (PEHONIOB. XHUMHYECKUE
cBoiictBa. OOpa3oBanue GEHOISATOB, ATKUIMPOBAHUE U alUIMpOBaHue (HEHOJIOB,
JICUCTBUE TajJOr€HOB, A30THOM M  CEPHOM  KHCIOT, KaTaJUTUYECKOE
TUJPUPOBAHHUE.

[Ipocteie >¢upsl. O6mas dopmyna. Mzomepus. Homenknarypa. CriocoOsl
MOJIy4eHHUS: M3 CIUPTOB, W3 TrajoreHaikaHoB. PDusnyeckue CBOWCTBA.
Xumuyeckue cBoiictBa. OCHOBHOCTh. Peakiiuu paciierieHusi. ABTOOKHCICHUE
(oOpa3oBaHue MEPOKCUIOB M TUIPOIIEPOKCUIOB).
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A3zoTconepikarine OpraHM4ecKue COC/IMHEHUSI. Knaccuduxanus.
Hutpocoenunenus. OOmas ¢opmyna. Crpoenue HuTporpymmsl. W3omepus,
Ki1accuukamyss M HOMEHKJIATypa  HuTpocoeauHeHuid.  [lomydenue

HUTpocoequHeHnl. HutpoBanue yrieBonoponoB B razoBoil ¢aze. Ilomyuenue
HUTPOCOEIMHEHUH W3 TaJlOTeHNPOU3BOAHBIX. HUTpOBaHME OEH30JBHOTO spa.
®usnyeckue - CBOWMCTBA  HUTPOCOEAMHEHMH.  XHMMHMYECKHME  CBOMCTBA.
BoccranoBineHne apoMaTU4ECKUX HUTPOCOECINHEHUI B HEUTPAJIBHOM, IEI0YHON
U Kucinon cpepax. JleWicTBue 1ienoyed Ha TEPBUYHBIE W BTOPUYHBIC
HuTpocoeaquHenus.  Tayromepuss  HuTpocoeauHeHuid.  KonpeHcanusa ¢
anpaerunamMu. Amusbsl. Ctpoenue. M3omepusa. Knaccuduxanus. [lepBuunsie,
BTOPHUYHBIEC U TPETUYHBIE aMUHBI. [losyueHre aMUHOB U3 TaJlOT€HIPOU3BOIHBIX,
aMUJIOB KHUCJIOT, BOCCTAHOBJIEHHUEM HUTPOCOECIUHEHUH M HUTPUJIOB. 3HAUEHHE
peakuuu 3WHUHA s Pa3BUTHS MPOMBIIUIEHHOCTH OpPraHMYECKOrO CHHTE3A.
duznyeckue cBOWCTBa aMUHOB. XUMHUYeckue cBoiicTBa. OCHOBHOCTh AMHHOB.
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Oxkcocoequnenus. CTpoeHue, M30MepUs W HOMEHKIATypa ajbAETUIOB U
keroHoB. Ilpupona xapOoHWIBHOM rpynmnsl (c- M 7-cBA3b). llomydeHue
aJbJIETU/IOB U KETOHOB: OKMCJIEHHEM CIHUPTOB, MUPOIU3OM coJiel KapOOHOBBIX
KHCJIOT, THAPOJIM30M JUTaJOre€HIPOU3BOAHBIX, TUApPAaTAlUeNl alueTHIEHa U €ro
romosioroB. BoccranoBieHue anperuioB 1 KeToHOB. OKHCIEHUE albAETUA0B U
KETOHOB. Peakumm KoHJeHcanuu W mnoiauMepusauuu. OTIM4Me CBOWCTB
aJbJIETH/I0B OT CBOIMCTB KETOHOB.

KapOoHoBblE ~ KHCIOTBI M HMX  IPOHU3BOJHBIEC. Knaccudukarnmus.
MonokapbonoBbie  kuciotel.  M3omepus.  Homenknatypa.  Ctpoenmue
KapOOKCHIIbHOU Tpymiibl. CrIoCOObI MOTY4YEHUS KUCIIOT: OKUCIEHUEM TTEPBUYHBIX
CIUPTOB U aJbJETUAOB, U3 TaJOreHNPOU3BOAHBIX UYepe3 CTalui0 00pa30BaHUA
HUTPUJIOB U METAJFIOOPTaHUYECKUX COEIMHEHUMN, NPOMBIIIIEHHBIE METOJIbI
MOJIy4YeHUs KapOOHOBBIX KHCJIOT: OKHUCICHHEM alIKaHOB, OKCOCHHTE30M.
[TosmyueHne apoMaTHYECKHUX KHCIOT OKHCIIEHHEM alKuiapeHoB. dusnueckue
cBOMCTBAa. XMMHUYecKue cBoicTBa. OOmias xapakTepucThka. KHCIOTHOCTB.
Ob6pa3zoBanue coneil. [lonyuenne u cBOMCTBa (DyHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT: TaJIOTEHAHTHIPUAOB, AHTUIPHIIOB, CIIOXKHBIX 3(UpPOB,
aMHJIOB U HUTPUJIOB. MeXaHU3M peakluy dTepuuKaIum.
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benku. Krnaccuduxamus. CrtpoeHue OenkoB: NepBUYHAs, BTOpPUYHAS U
TpeTuyHas CTpykTypa. [leHarypanus 6enka. 3HaueHHe OEIKOB.
VYrnesonpl. Knaccudukamus  yrmeBonoB.  Monocaxapuasl.  CtpoeHne
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MoHOcaxapuaoB. CTepeoXuMHusi MOHO3; IPOCTPAHCTBEHHBIE KOH(UTYpAIUH
MOHOcaxapuZoB. D- u L-psapl; nuMkiInyeckas CTPyKTypa MOHOCaxapuoB,
XapaKTep OKCUIHBIX KOJIEIl; TAyTOMEPHUS MOHOCAXAapUIOB B pacTBOPAX; IMOHITHE
0 KkoH(popmanuoHHOW u3oMepuu. CrnocoObl TMOJIyYeHUST MOHOCAXapHUJOB:
TUAPOJIN3 AM- U IOJINCAXApUOB; OKCUHUTPUIIbHBIA CUHTE3 (METOJ YAJIUHEHUS
nenu); pacnan no Pyddy (meton ykopaumBanus menu). Ou3nyeckre CBONCTBA
MOHOCAXapua0B. XUMHUYECKHE CBOWCTBA: OKHCICHHME, PEAKIHS CEepeOpsSHOTO
3epKaja, B3auMOJICHCTBUE C (PETMHTOBOM JKUIKOCTHIO, BOCCTAHOBJICHUE, PEAKIIHS
C CHUHWIBHOW KHCJIOTOW, B3aMMOJEHCTBHE C (EHUITUAPA3UHOM, JCHCTBUE
miesioyeil, ajJKWiIMpoBaHUE | auuiaupoBaHue. OTHeNbHBIE MPEACTABUTENN
MoHocaxapuaoB. llonarue o raumko3ugax u ButamuHe C. Jlucaxapupsbl.
BoccranaBnuBarome ¥ HEBOCCTAaHABIMBANOUIME Jaucaxapuabl. Maibrosa.
[lemmobuo3a. Tperanosza. Jlakro3a. Caxapoza. Oinuro- ¥ moJucaxapuibl.
Kpaxman. I'nmmkoren. Kneruarka. [I'ereponosucaxapunsl.  [lekTMHOBBIE
BEIECTBA.
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Kupst u macna. U3omepus, HomeHknarypa. OCHOBHbIE (PU3UKO-XUMHUYECKUE
XapaKTePUCTUKU. XHUMHUYCCKHE CBOWCTBA: OMBUICHUE, MepedTepuduKaus,
QIKOTONIN3, aluMJ0Nu3, ruAporeHuzanus. OKucIUTedbHas TopYa >KUPOB.
[ToHsiTHE O JMONBHBIX JUMHAAX, BOCKAaX, TIUKOMUMUAaX. CIOKHBIC JHITHIIBL.
®dochomunuapl. [lonstue o riunepo- u chunrodochomunugax.
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I'eTepoumkiinueckue  COCIUHEHUS. Omnpenenenue. Krnaccudukanus.
Homenkinarypa. [laruuneHHble rerepouukindyeckue coenuHeHus. CTpoeHue u
B3aWIMHBIC TpeBpamieHus ¢ypaHa, THopeHa W mHppota. HcTouHukH UX
MoNyuyeHusi. ApOMaTHYECKHil XapakTep. ONeKTpouibHOEe 3aMelleHHue B
nuppoiie, pypane, THo(EHE: TAIOTCHUPOBAHKE, AllMIMPOBAHUE, CYJIb(pUpoBaHUE,
HutpoBanue. [mapupoBanue wu oxucienue. Dypdypon, ocoOeHHOCTH
XUMHUYECKoro moBeneHus. I[lomstme o xmopodmwmuie u remmue. WHmoI.
['erepoaykcun. Tpuntodan. [loHSATHE O NATUWIEHHBIX T'€TEPOLUKINYECKUX
COCMHEHUSX C HECKOJbKMMHU TreTepoaTomamu. [lupaszon, mmuaazon, THazod.
[llectuunenupie rerepouukianueckue coeauHeHus. I[lupunun. Crpoenue.
OcHoBHoOCTh. [lonydyeHnne nmupuaMHOBBIX coeauHeHud. dusnueckue cBoilcTBa.
OO0mass  xapakTepucTHUKa  TOUpHAMHA.  Peakuuum  HyKJI€OWIBHOTO U
anekTpodmibHOro 3amermienus. BoccranoBnenue. HukoTMHOBas KucioTa,
BuTamMuH PP. ITonsaTre 00 ankamongax; KOHUWH, HUKOTHH, aHa0a3uH. [loHsTue o
MIECTUYJIEHHBIX TEeTEPOLMKIAX ¢ JBYMS aroMamu asora. [lupumunaus,
NUPpUMUANHOBBIE OCHOBaHuA. Ilypun. IlypuHoBbie ocHoBanus. IlonsTue o
HYKJIEO3UJaX, HYKICOTHAAX M HYKICHMHOBBIX KucioTax. Ilonarue o
LIECTUYJIEHHBIX  KHUCIIOPOJACOJAEPKAIMX TETEPOLMKIAX  HEapOMaTUYECKOTO
XapakTepa U X NPUPOTHBIX MPOU3BOIHBIX.

Hrtoro

32

15%

3aounas popma o0yueHust

/1

Kpatkoe conepxanue nekuui

Koi-
BO
4acoB

IpakTuyeckas
IIOArOTOBKA
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1 Knaccudukanus, crpoeHHMe M HOMEHKIATypa OPTraHUYECKUX COCTUHEHUH.
[Ipupona cBsA3M B OPraHMYECKUX COCTUHEHUSAX. DJIEKTPOHHOE CTPOEHUE CBS3EH:
G- U T-CB3M; sp3-, sp2- u sp-ruOpumzanys. OCHOBHBIE XapaKTEPUCTHKH
KOBAJEHTHOM CBSI3U: DSHEPrus, JJIWHA, BAJIEGHTHBIM yroyl, MOJIIPHOCTb U
NOJIIPU3YyEMOCTh. JJOHOpHO-aKkLenTopHas CBsA3b. BogopoaHas cBs3b.
MexaHu3MBbl paclleIeHUs] CBA3€M (MeMOJUTHYECKMH M Te€TepOIUTHUECKUN
pa3pbIB KOBAJIEHTHOW CBs3M). THUIBI peakiyii B OpraHu4ecKoi XUMHUHU (peaKiuu
3aMeIIeHus, MPHCOeINHEeHUs, OTIneruieHus). Kiaccudukamus opraHuyecKux
COCIMHEHUM. Cucremarnueckas u panMoHaIbHO-()yHKIIMOHATIbHAS
HOMEHKJIaTypa YrJeBOJOPOIOB U X (YHKIMOHAIBHBIX TPOU3BOIHBIX.

2 | Hacepienusie yraeBonopoabl. Ompeznenenue, Kiaccupukaims,
roMoJioruueckue  panael.  Tumbl  yrimepoaHslx — aToMoB.  M3omepus,
HOMeHKIaTtypa. ®Dusmdeckue cBoicTBa. Haxoxnenue B npupose. CriocoObl
MOJyYEHHUs alKaHOB: U3 He(pTH U mpUpoaHOro rasza, BoccranoBienue CO u COy,
U3 HeMpeleibHBIX YIIIEBOJAOPOJOB, W3 TaJOreHIPOU3BOAHBIX [0 peaKluu
Bropiia, u3 KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOMNCTBA (peakiumn
3aMelIeHMs], OTIIETIJICHHSI, OKUCIICHHS; CBOMCTBA MAJIBIX ITUKJIOB).

3 | Anxensl. 'oMonorudeckuit ps STHICHOBBIX yrieBogopoaos. O6mas ¢opmyna.
W3omepusi:  CTpYKTypHas M NpPOCTPAHCTBEHHas  (I[C-TPaHC-M30MEpPHUs).
Homenxknarypa. CriocoObl mojrydyeHUsi: U3 TajloreHNpOU3BOAHBIX, U3 CIIUPTOB,
YaCTHYHBIM THJIPUPOBAaHHEM alkuHOB. Dusnveckue cBoiicTBa. XUMHUYECKHE
cBoiictBa. OOmas  XapakTepUCTHKA. OIEKTPOQUIBHOE  IPUCOSAHHEHUE
rajJoreHoB, TaJOT€HBOAOPOIOB, BOJbI, CEPHOW U XJIOPHOBATHCTOH KHCIOT.
Kartanmutnaeckoe ruapupoBanue. Peaknny aikeHOB B aJUTMIBHOM ITOJIOKEHUH
(rajoreHupoBaHUE, OKUCIICHUE).

Anxunbl. O0mas gopmyna. M3omepust u HomeHkiatypa. AuerwmieH. [lomydenue
anmermwnieHa.  [lpompinmienHele  Meronsl.  [lomydeHnme — aneTHIICHOBBIX
YIJIEBOAOPOAOB: W3 TAJIOTEHONPOU3BOIHBIX, AIKIJIMPOBAHHEM AalleTHUIICHA.
dusnyueckue CBOWCTBA AllETUIICHOBBIX YTIJIEBOJOPOIOB. XMMHUUYECKHE CBOWCTBA.
OOmass  xapakTepucTHKa. Peaknuu MNPUCOCAMHEHHS K  aJKUHAM, UX
OPOMBIIIJICHHOe ~ 3HauyeHue.  llpucoeanHeHue  BoaoOpoJa,  TaJOreHOB,
raJIoTeHOBOJIOPOJIOB, BOJBI, CIIUPTOB, KAapOOHOBBIX KHCIIOT, CHHUJIBHOM
KUCIOTHL. Peakiuu 3amenienus (o0pazoBaHue aueTuieHUI0B). [Tomumepusarys
QIKHHOB.

4 I'unpokocoenvHenuss u ux mnpousBojHble. Kiaccupukanus. AKaHOIJBI
(omHoaromuble cnupThl). Knaccugpukanus. Mzomepus. [lonstue o nepBUYHBIX,
BTOPUYHBIX UM TpPeTUYHBIX cnupraXx. Homenknarypa cruproB. CrocoOsl
MOJTyYEHUs CHUPTOB: TUAPOJIN30M raJIoreHaJIKUIIOB, JefCTBUEM
METAJJIOOPTaHUYECKUX COCIMHEHUN Ha albJEeTrnuJbl, KETOHBI, TMIpaTalueu
HEeNpeeNbHbIX COEAMHEHUM, BOCCTAHOBJIEHHUEM KapOOHWIBHBIX COEAMHEHUH.
®dusnueckue cBOMCTBa. XUMUYECKUE CBOMCTBA.

Oxkcocoenunenus. CTpoeHue, M30MEpUS UM HOMEHKIJIATypa albJIErHI0B U
KeTOHOB. [loydeHne anbIeruioB 1 KETOHOB: OKUCIIEHUEM CIIUPTOB, MUPOJIN30M
coJieif KapOOHOBBIX KHUCIIOT, TUAPOIU30M JIUTAIOT€HITPOU3BOIHBIX, THIpaTaluen
aleTWIEHa M €ro TroMoJIoroB. BoccTaHOBIEHHME albJETHIOB U KETOHOB.
OxucneHue anpJIeruioB U KeTOHOB. Peaklnu KOHIEHCAlMU U MOJMMEPU3ALINH.
OTnnuune CBOWCTB albIErUI0B OT CBOMCTB KETOHOB.

KapbonoBele  kucimorsl W ux  npousBoanble.  Kmaccuduxanms.
Monokap6oHoBbsle  kucnoTel.  M3omepus.  Homenkmarypa.  Crpoenue
KapOokcuipHOM Tpynmbl. CrocoObl monydeHus: KucioT. dusnueckre cBOWCTBA.
XHUMHUYECKUE CBOMCTBA.

Hrtoro

15%

13




4.3. Conepkanne NPAKTHYECKUX 3aHATHH

Ounas gopma o0yueHus

Ne ) Koun- § %
Wi HanmeHnoBaHMe IPaKTUYECKUX 3aHATHN BO = ’:é[
4acoB é S
1 AHTpOIIOTeHHOE 3arpsizHeHue arMocdepbl BEBIOPOCaMU BPEIHBIX BEIIECTB. 9 +
" | PaccemBanue BBIOpOCOB B aTMOchepe
[Toryuenue 1 cBOKWCTBA KOJUIOUIHBIX CUCTEM, KOMIUIEKCHBIX COSTUHEHHIA. +
2. | OU3BHKO-XUMHUYECKHUE MPOLIECCHI, UCIIOIb3YyEMbIE ITPH OUUCTKE CTOYHBIX 4
BOJI.
3. | Pacuer 3arpsi3HEHUS MMOYBHI NPU €€ YAOOPCHUU. 4 +
4. | Murpanus u TpanchopManus XMMHYECKUX 3JIEMEHTOB. 4 +
5. | Knumarugeckue npoueccel. OnacHble METEOPOIOTUYECKUE SIBJICHHUS 2 +
6. | CoiicTBa mpupoOaHBIX BOJ. JKECTKOCTb. 2 +
7. | Ouenka KauecTBa CTOYHBIX BOJ,MOJEIUPOBAHKE MTPOLIECCOB 2 +
8 ['moGanbHbIe TPOOIEMBI 3arpsI3HEHUS] IPUPOTHBIX BOJ U UX 9 +
COLIMOPKOHOMUYECKHE TIOCIEACTBHUS
9. | I'eoxuMuyecKkue UKIBI 3JIEMEHTOB 2 +
10. | ITokazarenu KayecTBa IMOYB 4 +
11. | Murpanus 3arps3HUTENICH yepe3 rpaHuily pasjiena cpel. 2 +
12. | Ouenka pagualinOHHOTO PHCKa 2 +
Hroro 32 25%
3aounasi popma o0yueHus
g o
No 3 Koa- g 2
wn HaumeHoBaHMe MPaKTUYECKUX 3aHATUN BO = E
4acoB ":c‘i S
1 AHTpOIIOT€HHOE 3arpsi3HeHue arMocepbl BBIOpOcaMu BPEIHBIX BELIECTB. 2 +
" | PaccenBanue BEIOPOCOB B aTMOC(epe
2| CpoiicTBa mpUpOAHBIX BOI. KecTKOCTb. 2 +
3 | IlokazaTenu kayecTBa MOyB 2 +
4 | Ouenka paIualMoOHHOTO PUCKa 2
Htoro 8 25%

4.4. Conep:xanue J1a0OPaTOPHBIX 3aHATHH

JlaboparopHble 3aHATHS y4€OHBIM IJIAHOM HE TPEyCMOTPEHBI

4.5. Buabl 1 coaep:kaHue caMOCTOATEIbHON padoThI 00y4aroIIMXCs

4.5.1. Buasl caMoCTOSTENbHON paboThl 00yJaromuXCcs
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KonunuectBo yacos
Bupl camocTosiTenbHON paboThl 00yUarOIIHXCS ITo ounoM ITo 3aounoi
dhopme dhopme
00y4yeHus o0y4yeHus

IToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 24 -
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHUSIM U K 3aIIUTE - 16
1a60paToOpHEIX paboT
BrlmtotHEHIE KOHTPOIBLHOW paboThI - 28
CaMOCTOATEIbHOE U3YYEHHE OTJIENbHBIX TEM U BOIIPOCOB 20 42
IToaroToBKa K MpOMEXYTOYHOM aTTeCTAIIKI - 4
HToro 44 90

4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOoThl 00yUYarOImuXCs

Koin-Bo
Ne 4acoB
i HanmenoBanue TeM 1 BOIIPOCOB r— P p—
bopma tdopma
o0yueHus 00yJeHust
1 buocdepa u ee cocrasisitonue 2 4
2 DU3NKO-XMMUYECKUE MPoLecChl B aTMochepe 4 10
3 OU3NKO-XUMUYECKHE TPOLIECCHl B THIpochepe 8 10
4 8 12
OU3MKO-XUMUYECKHUE MPOIIECCH B TuTOC(hepe
5 3arpsisHeHue Ouocdeprl, murpanus U TpaHchopManUs XHUMHUYECKUX 8 12
HJIEMEHTOB.
6 Honnszupyroniee U3J1y4eHUE U OKPYKarolas cpeja. 4 14
7 [Ipouiecchl OKMCIEHHS] W BOCCTAHOBIICHHSI B MPUPOJHBIX BOJOEMax. 5) 14
HedTtsuble 3arps3sHeHHs HPUPOJHBIX BOJA. DBHOHAKOMIEHHE TSKEIBIX
METAJUIOB, TECTHUIMIOB, PAJMOHYKIHIOB B OpraHM3Max, OOUTAIONNX B
BofHOM  cpexe. OOpazoBaHME  BBICOKOTOKCHYHBIX  OpPraHUYECKHUX
COEIMHEHU.
8 IlepcnekTHBBl CHUXKEHUS 3arps3HeHuss cdep 3emun B pe3ynbTare 5 14
TEXHOTCHHOM JIEeATEIILHOCTH YeI0OBEKa
Hroro 44 90

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTONATeILHOH padoThl 00y4aromuxcs 1o
AUCHHUILINHE

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubmmoreke dI'BOY BO HOxho-
VYpaneckuii 'AY:

1. Tmaponu3 comeit [DnekTpoHHBIA pecypc]| : Meroa. Yka3. s camocToATenbHON pabOThI
CTY/IEHTOB [04YHOH U 3a04HOI hopMmbl 0OyueHus HampasieHuil 35.03.06 Arpoumnxenepus, 13.03.02
OnekTposHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpoaykTsl muTaHus M3 PACTUTEIBHOTO CBIPBS,
23.03.03 Dxcrmryarauus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, CIEUUATbHOCTH
23.05.01 Hazemubie TpaHcmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpontkenepun .— Yensounck: FOxuo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C nmpun. — bubmmorp.: c¢. 18 (3 wa3e.).— 0,3 MB.— JlocTyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccbhl HEOpPraHMYECKMX COCIUHEHUH [DJeKTpoHHBIA pecypc] : meroa. Yka3. Jus
CaMOCTOSITENTbHONW Pa0OTHI CTYACHTOB [OYHOW M 3a04HOM (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus w3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEeKCOB, cnernuainbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEeKTpOoJau3 BOJHBIX PAcCTBOPOB cojeil [DnexkTpoHHbId pecypc]| : Mmeroa. Ykas. s
CaMOCTOATENIbHON paboOThl CTYJIEHTOB [0OYHON W 3a04HOW (GopMbl 00ydeHUs: HampasiaeHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, MucTtuTyT arpounkenepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHou cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTETBbHO-BOCCTAHOBUTENIbHBIE PEAKLMHU [DIEKTPOHHBIA pecypc| : meron. Yka3. s
CaMOCTOSITENTbHOW paboThl [1s1 OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIEKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
Vpansckuii T'AY, 2019 — 10 c¢. — 0,2 MB.—loctyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DneKTpoHHBIN pecypc]| : meton. Yka3. st caMocTosTenbHON
paloThl CTyeHTOB [OYHOW W 3a0uHOM (popmbl 0OydeHus HampasieHuil 35.03.06 ArpounxeHepus,
13.03.02 DnexrposnepreTuka U snekrporexHuka, 19.03.02 IIpoaykTsl mUTaHUS W3 PACTUTEIBHOTO
celppsi, 23.03.03 Okcrulyatauus  TPAaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TeXHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Unctutyt arponrkeHepun .— YensOunck: FKOxxHo-Y panbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH/ OLIEHOYHBIX CPEeICTB AJs MPOBEAeHUs
NMPOMEKYTOYHOM ATTECTANMH 00y4aIOIUXCH MO0 AUCIUIITIHHE

Jlis1 ycTaHOBIIEHUsSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiMm OI'OC
BO pazpabotan QoHJ OLIEHOYHBIX CPENCTB I TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIECHUS
MPOMEKYTOUHOM aTTecTanuu oOyyaromuxcss Mo JucuuiuinHe. @OHA OLEHOYHBIX CPENCTB
npeacrasieH B lIpriioxenun.

7. OcHOBHASI M JONOJTHUTEbHAS y4eOHasl IMTepaTypa, Heo0X0AMMAs 1JIsl OCBOCHHS
AUCHHUILINHBI
OcHoBHasl U JOTIOJNIHUTENbHAS yueOHas uteparypa numeercs B Hayunoii 6ubnuoreke u
AIIEKTPOHHON MH(pOopMaImoHHO-00pazoBarenbHoi cpene DI'EOY BO HOxHo-Ypanbckuit [AY.

OcHoBHas:
1. Tomanosa, O. B. Xumus oxpyxatomeir cpensl / O. B. Tomanosa, JI. A. IlumueBa. — 5-e
u3na., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 160 c¢. — ISBN 978-5-507-45135-7. — Tekcr
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http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

AJICKTPOHHBIN /l Jlanb: AEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/258452

2. Eropos, B. B. Dxonornueckas xumus : ydeOHOe mocobue s By3oB / B. B. Eropos. — 3-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 184 ¢. — ISBN 978-5-507-44195-2. — Teker :
AIICKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/217436

3. Menaseaera, C. A. Ou3NKO-XUMHYECKHE IMpOIECChI B TexHochepe : ydeOHOe mocodue
[16+] / C. A. MenseneBa, C. C. TumodeeBa. — Mocksa ; Bonorna : Uadpa-Umxenepus, 2017. —
225 c¢. : win., taba. — Pexum mocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?
page=book&id=464469

JononHuTenbHas:

1. Umeixanosa, C. B. PecypcHo-3Komorudeckrue mpoOieMbl OONBIIUX TOPOAOB M MYTH HX
pemenus : yaeoHoe mocooue / C. B. UmbixanoBa. — Mocksa : ['opnas kaura, 2012. — 328 c. —
ISBN 978-5-98672-262-7. — Tekct: odnektpoHHbd // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/66428

2. SIromuu, I'. A. YcroitunBoe pa3BUTHE: YeloBeK u Ouochepa : yuebHoe mocodue / I'. A.
SAroagun, E. E. IlyproBa. — 4-e uzn. (31.). — Mocksa : JlaGopatopus 3Hanwmii, 2023. — 112 ¢. —
ISBN 978-5-93208-631-5. — Tekcr : onextpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/319256

8. Pecypchbl nHpopMaMOHHO-TEJIEKOMMYHHKAIIUOHHOMH ceTu «AHTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMISCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

Y4eOHo-MeToAnYECKHE pa3paboTku uMeroTcst B Hayunoit  Oubnuotexe u INEKTPOHHON
nHpopManmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHO0-Ypansckuii [AY:

VYyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO IOxHo-
VYpaneckuii 'AY:

1. T'maponu3z comeit [DneKTpoHHBIA pecypc]| : Meroa. Yka3. s camocToATEeNbHON padOThI
CTY€HTOB [04HOH U 3a04HOI hopMbl 0OyueHus HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 ITpoaykTbl NMUTaHUS U3 PACTUTENIBHOTO ChIPbA,
23.03.03 DOxcrmuryarauus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CHEUUATBbHOCTH
23.05.01 Hazemubie TpancmopTHO-TexHOJornyeckue cpencta] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpontkenepun .— YensOunck: FOxuo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C nmpun. — bubmmorp.: c¢. 18 (3 wa3e.).— 0,3 MB.— JlocTyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeopraHM4eckux COeAUHEHUM [DIeKTpOHHBIM pecypc| : wmeron. Ykas. g
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB [0OYHON W 3a04HOUW (opmbl 00ydeHUs: HampaBieHud 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIWH U
KOMIUIEKCOB, crenuanbHocTu 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
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https://e.lanbook.com/book/66428
https://e.lanbook.com/book/319256
http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

Ypansckuii 'AY, 2019 .— 29 c. : w1, tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Joctyn
u3 JTokaneHo# cetH. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEeKTpOoau3 BOJHBIX PACTBOPOB cojell [DnexkTpoHHBIA pecypc]| : meroa. Ykas. s
CaMOCTOSATENIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOW (opmbl 00ydeHHs: HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka U 3nekTporexHuka, 19.03.02 [IpoaykTsl nuTaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit 'AY, Nuctutyr arpounrkenepun .— YensOunck: HOxHO-
VYpansckuii 'AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jocrym u3
JoKanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUu [DJIEKTPOHHBIN pecypc]| : meroa. Yka3z. [ns
CaMOCTOSITENIbHOW paboThl [t OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YeHHs HampaBICHUI
35.03.06 Arpounxenepus, 13.03.02 DnexTposHepretuka u siekTporexHuka, 19.03.02 IIpoaykTel
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkermyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KoMIUIeKCcoB, cnernuaibHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
Vpansckuii T'AY, 2019 — 10 c¢. — 0,2 MB.—loctyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunerunka [DneKTpoHHBIN pecypc]| : meton. Yka3. [lyist camocTosTenbHON
paboThl CTYIEHTOB [0YHOM U 3a04HOU (GopMbl 00yueHus HampasieHuil 35.03.06 ArpouHkeHepus,
13.03.02 DnexrposnepreTuka U snexkrporexHuka, 19.03.02 IIpoaykTbl mUTaHUS W3 PACTUTEIBHOIO
celpbs, 23.03.03 DOkcryarauus —TpPaHCHOPTHO-TEXHOJIOTMYECKUMX  MAIIUH U KOMIUIEKCOB,
cnermanbHocTr  23.05.01 Hasemuble TpaHCHOpPTHO-TeXHOJNOTHUYecKue cpeacrtea] / coct. E. K.
barosckas ; KOxno-Ypanbckuit 'AY, Unctutyt arpounxenepun .— YenssOunck: KOxxHo-Ypanbckuii
Ay, 2019 — 12 c. : Tabn. — bubmmorp.: c¢. 12 .— 0,2 MB .— JlocTyn H3 JOKAJILHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. COBpeMeHHbIe l/lH(l)OpMaIII/IOHHI)Ie TEXHOJOI'MA, UCIIOJbB3YEMBIEC IIPU OCYIIECTBJICHUMN
06p330BaTe.]'[bHOFO nmpounecca 1mo TMCIiMIlinHEe, BKJIKYas nNepevucHb NporpammMHoOro o0ecneyeHust
u HH(l)OpMaIII/IOHHLIX CIIPaBOYHLIX CUCTEM

B HayuHoii OnbnnoTeke ¢ TepMUHAIBHBIX CTAHIMN MIPEIOCTaBIAETCS JOCTYI K 0a3aM JaHHbIX:
- Koncynbrantllntoc (cripaBodHble MPaBOBbIE CHCTEMBI);
- Texakcnept (nHbopmarmonHo-crpaBouHas cucrema ['OCTog);
- «CenbX03TeXHHUKa» (ABTOMAaTU3UPOBAHHAs CIIPAaBOYHAs CUCTEMA).
- My TestX10.2.
IlepedyeHb JMIEH3NOHHOTO TPOrPAMMHOIO O0ecTeYeHus!

MyTestXPRo 11.0

Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine

Moii O¢uc CrangapTHbIii

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs VISl OCYIIeCTBJIEHHsI 00Pa30BaTEeILHOI0
npouecca no AMCUMIInHe

Y4yeOHble ayAuTOpMH /IS TPOBEJCHUS] 3aHATHI, NPEeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHallleHHbIe 000PY/A0BAHMEM U TeXHHUYECKMMHM CpeIcTBaMHU 00y4eHHUsI
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http://192.168.0.1:8080/localdocs/himi/11.pdf
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http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

1. JlabGoparopusi xumum; YueOHass ayauTopus Ui THPOBENEHHUS 3aHATUH JEKIMOHHOTO U
CEMMHAPCKOI0 THUIIOB, TI'PYNIOBBIX M HHIWBHIYaJbHBIX KOHCYJIbTALlMM, TEKYILEr0 KOHTPOISA U
poMexyTouHoi arrectaruu Ne 3085.

2. YuebHasg ayauTOpus Ul IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO M CEMMHAPCKOIO THIA, KypCOBOIO
IIPOEKTUPOBAHMSI, TPYNIOBBIX M HWHAUBUAYAJIbHBIX KOHCYJIbTALlMM, TEKYLUIETO KOHTPOJIS U
IIPOMEKYTOUYHOM  aTTecTallud;  OCHAlleHAa  MYJIbTUMEIUMHBIM  KOMILJIEKCOM  (KOMIIBIOTED,
BUJICONIPOCKTOP)M KOMITBIOTEPHOM TeXHUKOH. Ilomemenue mis caMocTosATebHOM paboThl Ne 423.

3. YuebHas aynuTopusl JUIsl IPOBEACHUS 3aHATUI CEMUHApPCKOI0 THIA, KypCOBOTO MPOEKTUPOBAHUS,
IPYNIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIbTALUMM, TEKYILIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTaluy;
OCHAIlleHa MYJIbTUMEIUMHBIM KOMILJIEKCOM (KOMIBIOTEP, BHUAEONPOEKTOP)M  KOMIbIOTEPHOMH
TexHukou. [loMerenne st caMOCTOATENbHON paboThl No 427.

4. YuebHasg ayquTOpus Ul IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOIO
IIPOEKTUPOBAHMSI, TPYNIOBBIX M HWHAUBUAYAIbHBIX KOHCYJIbTALlMM, TEKYLUIETO KOHTPOJIS U
IIPOMEKYTOUHOM  aTTecTallud;  OCHAIleHAa  MYJIbTHUMEIUMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJIeONIpoeKTOp). [Tometenue st caMoCTOSITeNbHOM paboThr Ne 322.

5. YuebHas aynuTopHsl Ul IPOBENCHUS 3aHATUI CEMUHAPCKOTO THUIIA, KypCOBOIO NMPOEKTUPOBAHMUS,
IPYNIOBBIX U UHJIMBUYaJbHBIX KOHCYJIbTALMM, TEKYILIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTaluy;
[Tomemienue ast caMoOCTOSATENbHOM paboThl ay. Ne 149,

IlepeyeHb 000py10BaHMA W TEXHHYECKHMX CPeICTB 00y4YeHUsI

[Tocamounble MecTa MO YHCIY CTYIEHTOB, pabodyee MECTO MPENOJaBaTENs.

JlabopaTopus MoI0OKa.

YyeOHo-HarnaaHble nocodus: [lepuoanueckas cuctema

[Ipoekunonnoe ob6opynoBanue (HETOyK, mnpoektop), CTeHapl, IUIaKaThl. BBIIPSIMUTENb, BEChI
aHaluTU4Yeckue, MyQenbHas Nedb, BEChl TEXHUYECKUE, CYIIMWIbHBIN 1IKad, TepMocTtar, Juctumstop,
MHUKPOKAJIBKYJISITOP MpOrpaMMupyeMblii cekyHaomep, pH — wmerp-mwmmuBonst™Merp pH — 300,
HOHOMep-yHUBepcaabHbli OB-74, cteHn «bbITOBBIE XMMUUYECKHE MCTOYHUKH TOKa», YCTaHOBKA IS
orpeiesieHus: 00beMa BOJOPOAa, YCTAHOBKA ISl TIPOBENEHUS paboT MO ANEKTPOXUMHUH, KAIOPUMETP,
oOyuarolue ¥ KOHTPOJUPYIOIIHE KOMIBIOTEPHBIE MPOrpaMMbl, MUKpOCKOMbl, KOMIIEKTHI MIakaToB
IO OCHOBHBIM pa3jiejiaM XUMUH.

VYyeOHo-Harnsaubie nocobus: Ilepuoanueckas cucrema, Tabmuma pactBopumMoctu, MHCTpyKIus 1o
TEXHHKE 0€30M1acHOCTH

IIK DUAL-G2010/2KK18,5, TIK P-4/1GB/160Gb/monutop 17 , IIpoektop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO nabopaTopHoro obopymosanus: [IK DUAL-G2010/KK18,5, I[TK P-4/mMonuTOop
17 , mpoektop BenQ, sxpan ECONOMY.

[TepeyeHb OCHOBHOTO JTAOOPATOPHOT'O OOOPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.

19



IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxcs Mo AUCHUIIIINHE
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[Tokazarenu, KpUTepud U  IIKaJa  OLECHUBAHUS  WHIUKATOPOB  JOCTHIKCHHS
c(OpPMHUPOBAHHOCTH KOMITETEHITUI
TunoBble KOHTPOJIbHBIC 33aHUS W (WJIM) UHBIE MaTepHallbl, HEOOXOIUMbIE ISl OLICHKU
3HAHUM, YMEHHWH, HaBBIKOB U (WIM) ONbITa JEATEIHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS TUCIUILINHBI
Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOUINX C(hOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

4.1.2. TecrupoBanue
4.1.3. KonrponbHas paboTa

4.2.  Tlpoueayphl ¥ OLIEHOYHBIE CPEIICTBA ISl TIPOBEACHUSI MPOMEKYTOUHOM
aTTeCTalUU
42.1. 3auer
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1. KoMmmnereHuum ¢ ykazaHueMm 3Tana ux ¢GopMHupoBaHHs B Npolecce 0CBOCHHUS

JUCIHUILTHHBI

VYK-1. CriocobeH OCyIIecTBIATh MOUCK, KPUTUYECKUH aHANIW3 M CHHTE3 MH(OpMAINH, MPHUMEHSTh
CHCTEMHBIN TTOAXO ISl pEIICHHUS TIOCTAaBICHHBIX 33/1a4

Haunmenosanue
®opmupyembie 3YH OIIEHOYHBIX
Konu CPEACTB
HaWMEHOBAaHHUE S
UHIUKATOPa 8 cé 3
JOCTIDKEHUS w = .=
3HAHUS yMEHUs HABBIKH s 2 X =
KOMIIETEHIIUN g £ g 3
S Z =
= Q &
O g [=TIN]
s F =
YK-1.1 OOyyarommiics OOyyatommmuiics OGyyaroruiics 1. OTuer
AHanusupyer 3ajady, | JAOJKEH 3HATh: | TOJDKEH yMETh: | JIOJDKCH  BIAJETh: | 110
BBLACIISIA €€ 0a30BbIe | OCHOBHBIC 3aKOHBI | HCIOJIB30BATh HaBBIKAMHU JIa60paT
COCTABJIAOLIKE, XHMHH, SBICHUS U | OCHOBHBIC OIHCaHUSI OpHOit
IpoLeCcChl Ha | XUMHYCCKUEC OCHOBHBIX
paccMarpuBaeT U | IpoiL ) pabore:;
npeaaract KOTOPBIX 3aKOHbI U IOHATHUA | XUMHUYCCKUX 2 TecTu-
BO3MOYHbIE BAPUAHTHI | OCHOBAHBI B 3aKOHOB, sBICHUI p;)BaHHe'
perieHus HPHHIHAIIBI npo(ecCHOHABHO | U MPOLIECCOB, HA ’

. y 5 3. Kout- | dxsame
MOCTABJICHHOM 3ajayu, | ACUCTBUA U JEATENbHOCTH W | KOTOPBIX pOsTBHAs
OLICHUBAS UX | OOBEKTOB ST pCIICHHUS] | OCHOBAHBI pa6ora H
JIOCTOMHCTBA ¥ | TPOECCHOHANBHO | MHKEHEPHBIX TPUHIHITBL
HEJIOCTaTKHU i nesrensHOoCcTH W | 3amau - (B1.B.02- | neiicTBus

KOTOPEIC Vv.1) 00BEKTOB

UCIIONB3YOTCS IS npoecCHOHATBHO

peUICHUA " ACATCIIBHOCTU U

HWHXCHCPHBIX KOTOPEBIC

3amauy - (b1.B.02- HCIIONB3YOTCS ISt

3.1 perieHns
WHXCHCPHBIX
3amauy - (b1.B.02-
H.1)

YK-1.2 OO6yyarommiics OO6yyarommiics OO6yyvaromwmiics
Ornpenensier, JIOJDKEH ~ 3HATh: | IOJDKEH  YMETh: | IOJDKEH BIAJETh:
HHTCPIPETHPYET U | XUMHUYECKYIO dbopmMupoBathb HaBBIKAMH
paHKupycT IIPUPOY MIPEACTABICHUE O | ONIMCAHUSA
HH‘%OPME‘HH}O’ BEIIECTB, XUMUYECKOMN XUMUYECKON

e0yeMyto st 9
TpebyeMy A CBOMCTBa pupoJie TIPUPOJIBI
pemeHns

. BEILIECTB C | BEIECTB, BEILIECTB,
MOCTaBJICHHOM 3a/1a4u; N N
ocymectsnser nonck | AKUCHTHPOBAHHE | CBOHCTBAX CBOMCTBB
HH(bOpMAIHH o | M poJin | BEIECTB C | BellecTB c
DPasIHYHbIM Trnam | XUMHYECKHX AKIICHTUPOBAHUE | aKIICHTHPOBAHWE
3aIpoCcoB CBOMCTB u|M poiu | M ponu

3aKOHOB XUMHUYECKHUX XUMHUYECKHUX

(b1.B.02-3.2) CBOICTB U | CBOMCTB u
3aKOHOB, a TaK)KE | 3aKOHOB, a TAK)Xe
HCII0Ib30BaTh HCIIO0Ib30BaTh
TTOJTYYEHHBIX TTOTYYEHHBIX
3HaHUHI IIpHU | 3HAHUHN pu
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¢dopmupoBanuur | GOPMHUPOBAHUU
KOMILJIeKca KOMILJIeKca
MPUPOJOOXPAHH | PUPOAOOXPAHH
BIX MEPOMNPUSATUN | BIX MEPONPUITUI
(b1.B.02-V.2) (b1.B.02-H.2)
YK-1.3 OOyuarommiicst OO0yuarommiics OOGyuarommiics
[Tpu o6paboTke JOJDKEH  3HATh: | IOJDKEH ~ YMETh: | JIOJDKEH BIIAJICTh:
uH(popMauu METOJIUKH MIPUMEHSITh METOJIaMU
oTanyaeTr (hakThl OT | MOUCKA, cOOpa U | METOAMKH IIOMCKa, cbopa u
MHEHHH, 00paboTKu rmoucka, cobopa u | 00pabOTKH,
UHTEPIIPETALNH, uHpOpMaLNu; 00paboTKH KPUTUYECKOIO
OLICHOK, (OpPMUPYET | aKTyaJbHbIE uH(popMaLnu; aHaym3a u
COOCTBEHHBIE pPOCCHIICKHE U | OCYILECTBIISATH CHHTE32
MHEHUS U CY)KJICHUS, | 3apyOeKHbIe KPUTHUYECKHI uHbopMaIuy;
apryMEHTHUPYET CBOM | HCTOYHUKH aHaM3 M CUHTE3 | METOJIUKOM
BBIBOJIBI M TOUKY uHpopMaluu B | HHPOpPMAIIHH, CUCTEMHOT'O
3peHHS chepe MOJYYeHHOH |3 | moaxona TUIst
npoecCuoHaNbH | pa3HbIX pelieHus
oi HCTOYHHKOB; MIOCTaBIICHHBIX
JIeSITEILHOCTH; MPUMEHSITh 3amau (b1.B.02-
METOJ CUCTEMHBII H.3).
CUCTEMHOT'O MOXOJT TUISE
aHanusa pelIeHus
(b1.B.02-3.3). | mocTaBIEeHHBIX
3amau (b1.B.02-
VY.3).

2. Tloka3aTeji, KpUTEPUH M LIKAJIA OLlEHUBAHUSA COPMHPOBAHHOCTH KOMIIETEHIIUI

VYK-1. CriocobeH ocCymecTBIATh MOUCK, KPUTUYECKUH aHalW3 M CHHTE3 MH(OpMAIUH, NMPUMEHSATh
CUCTEMHBIN MOJXOA JUIsl pEIIeHUs TOCTaBIEHHBIX 3a7a4

[Tokaszarenn Kpurepuu u mkasna olleHHBaHUS PE3yJIbTAaTOB 00YUYEHMs 110 AUCHUIIIIMHE
OLIEHUBAHHU Henocrarounsri JlocratouHbIit Cpennuii ypoBeHb | BbICOkMii ypoBeHb
s (3YH) YPOBEHb YpOBEHb

b1.B.02-3.1 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyuatomuiics ¢
3HAET OCHOBHBIE | c1a00 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMoi
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTEIIEHBIO IIOJHOTHI
3aKOHBI, SIBJICHUS U | XUMHYECKHE OTJIEIbHBIMU U TOYHOCTH 3HAET
IIPOLIECCHI, Ha | 3aKOHBI, SBJIEHUS U | IpoOeraMu  3HAET | OCHOBHbBIE
KOTOPBIX OCHOBAHBI | IPOLIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
IIPUHIIMIIBI KOTOPBIX OCHOBAHbBI | XUMHUYECKHE 3aKOHBI, SIBJICHUS U
NENCTBUSL OOBEKTOB | MPUHIIUITBI 3aKOHBI, SIBJICHUS U | IIPOLECCHI, Ha
npodecCHOHATIBLHON | ecTBUS OOBEKTOB | MPOLECCHI, Ha | KOTOPBIX OCHOBAHBI
JIEATEIbHOCTH U | mpodeccnoHaNbHOM | KOTOPHIX OCHOBAHBI | IPUHIIMITBI
KOTOpBIE JESTENIHOCTH U | IPUHLIMIIBI JelcTBUSL 0OBEKTOB
UCIIONIB3YIOTCS  JUISL | KOTOpPBIE JEeNCTBUS 00BEKTOB | MpodeccnoHanbHOM
peuieHus UCTOJNB3YIOTCS Ui | MPO(ECCUOHANBHON | NesITeIbHOCTH u
npodecCuoHaNbHbl | PEeleHUs JIEATETbHOCTH U | KOTOpbIE
X 3a7a4 npodeccuOHaNbHBl | KOTOpBIE UCIOJIb3YIOTCS ISt

X 3a7a4 WCIIOJIB3YIOTCSL JJIS | PELICHUs
pelieHus npoecCHOHATBLHBI
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npodecCHOHATBHBI
X 3a7a4

X 3a1a4

OOyuarommiicst He | OOyJarommiics OOyuarommuiics ¢ OOyuarommuiics ¢
3HAaeT XMMHYECKYI0 | c1a0o0 3HAeT HE3HAYUTENbHBIMU | TpeOyeMoi
NOPUPOIY BEIIECTB, | XUMHUYECKYIO omnoKamMu 1 CTETIEHBIO TIOJTHOTHI
CBOICTBA BEILIECTB C | IPUPOAY BEILIECTB, | OTIEIbHBIMU Y TOYHOCTH 3HAET
aKIEHTUPOBAHUEM | CBOMCTBA BEIIECTB C | MPOOEIaMH 3HAET XUMUYECKYIO
b1.B.02-3.2 | poyii XUMUYECKUX | aKIIEHTUPOBAHUEM | XUMHUUYECKYIO MPUPOAY BEIIECTB,
CBOWCTB M 3aKOHOB | POJIM XMMUYECKHX | MPUPOJY BEIIECTB, | CBOIMCTBA BEIIECTB C
CBOICTB U 3aKOHOB | CBOICTBA BELIECTB C | aKLIEGHTUPOBAHUEM
aKIEHTUPOBAHUEM | POJIM XUMUYECKHUX
PO XUMUYECKUX | CBOMCTB M 3aKOHOB
CBOICTB Y 3aKOHOB
OOyuarommiics He | OOyyarommiics Oo6yuaromuiics ¢ | OOyyaromuiics ¢
3HAET METOJIUKU crnabo 3HAET | HE3HAYUTEIbHBIMU | TpeOyeMoit
nowucka, coopa u METOJIMKH TIOMCKA, | OIIHUOKaMu U | CTETIEHbIO TOJIHOTHI
00paboTKu coopa u 00pabOTKH | OTIEITHHBIMU U TOYHOCTH 3HAET
uH(pOopMaInu; nHpopMaLnu; npobenaMyd  3HAeT | METOJUKHU TIOUCKA,
aKTyaJlbHbIE aKTyaJIbHbIE METOAMKH TIOMCKa, | cOopa u 00pabOTKH
pOCCHIICKHE U poccuiickue u | coopa u 00pabOTKH | HHPOPMALIHH;
3apyOeKHbIC 3apyOeKHbIE uHpOpMAaINH; aKTyaJIbHBIC
E1B.02-3.3 | ACTOTHAKH HCTOYHUKH aKTyallbHbIE poccuiickue u
uHpOpManuu B uH(pOpMaIN B | poccuiicKue U | 3apyOeKHbIE
chepe chepe 3apyOeKHbIe HMCTOYHHUKHU
po(hecCHOHANTLHOM | TPO(HECCHOHATLHOW | HCTOYHUKHU uH(popMaUn B
NESITEIIbHOCTH; JeSITeNIbHOCTH; uH(popManuu B | ctepe
METOJ CUCTEMHOTO | METOZ] CHCTEMHOro | cepe npodeccuOHaTBLHON
aHaiM3a aHaym3a npodeccCHoHaNbHON | AeSITeNbHOCTH;
NeSITeTTHHOCTH; METOJ CHCTEMHOTO
METOJI CHCTEMHOIO | aHaJIu3a
aHaJn3a
OO6yuarouuiics He | O0yuaromuiics OOyuaronmiics OOyuaronmiics
yMeeT cimabo yMeEeT | yMeeT C | ymeer
UCIIOJIb30BaTh UCIOJIb30BATh HE3HAYUTENbHBIMA | UCTIOJB30BaTh
OCHOBHEBIE OCHOBHEIE 3aTpyIHEHUSMH OCHOBHEIE
51.B.02- XUMHUYECKHE XUMHYECKHE UCIOJIb30BaTh XUMUYECKHE
v 1 3aKOHBI M TIOHSTHS | 3aKOHBI M TIOHATHUS | OCHOBHEIC 3aKOHBI W TIOHSATHS
TUIS pelieHus | st pElIeHUs | XUMUYECKHE TUIS pelieHus
npodecCHOHATBHBI | MPOGECCHOHATBFHBI | 3aKOHBI M TOHATHS | MPO(eCCHOHAIBHBI
X 3a7a4 X 3a7a4 TUTST pelieHus | X 3a7a4
po¢eCCHOHATHHBI
X 3a/1a4
Obyuatomumiics He | OOyyaromuiics OObyuarommuiics OObyuaromuiics He
yMeeT cnabo ymeer YMEET C yMeeT
dbopMupoBaTh (dhopmupoBartb HE3HAYUTENbHBIMU | (POPMUPOBATH
IpEeJCTaBICHUE O | MPEJCTaBICHHE O 3aTpyAHEHUSIMHU NpeJCTaBICHUE O
b1.B.02- XUMHYECKON XUMHUYECKON dbopMupoBaTh XUMHUYECKON
V.2 OpUPOJIE  BEILIECTB, | IPUPOJIC BELIECTB, | MPEICTaBICHHUE O IIPUPO/IE BELIECTB,
CBOMCTBaxX BEIIECTB | CBOMCTBAX BEMIECTB | XUMHUYECKOU CBOICTBaxX BEIIECTB

C aKIICHTUPOBAHUECM
poin XUMHYCCKUX
CBOMCTB U 3aKOHOB,

C aKIICHTHUPOBAHUCM
POJIN XUMHUYCCKUX
CBOICTB U 3aKOHOB,

MPUPOJE BELIECTB,
CBOMCTBAX BEIIECTB
C aKIIEHTUPOBAHUEM

C aKIICHTUPOBAHUCM
PO XUMHUYCCKUX
CBOICTB U 3aKOHOB,

24




a TaKKe | a TaKXKe pPOJU XUMUYECKUX | a TAKKe
UCIIOJIb30BaTh HCIIOJIb30BATh CBOICTB UM 3aKOHOB, | UCIIOJIb30BaTh
MOJIyYEHHBIX IIOJIyYE€HHBIX a TaKkxe IIOJIy4YE€HHBIX
3HAHUU NpY | 3HAHUHN TIPU KCIIOJIb30BATh 3HAHUW NpU
dbopmupoBaHun (bopmMupoBaHUU MIOJIyYEHHBIX dbopmupoBaHUU
KOMILIEKCa KOMILIeKCa 3HAHUU TIpU KOMILIEKca
NPUPOJOOXPAHHBIX | MPUPOJOOXPAHHBIX | (hopMUpOBaHHH MIPUPOJOOXPAHHBIX
MEpONPUATHI MEpOIPUITUI KOMILIEKCa MEpOIPHUATHI
IIPUPOIOOXPAHHBIX
MEPONPUATHN
Obyuatonmiics He | O0yvaromuiics OOyuarommiics OOyuaromnmiics
yMeeT MPUMEHSITh cinabo ymeet yMeeT ¢ yMeeT MPUMEHSTh
METOJMKHU [IOMCKA, | OCYIIECTBIATh HE3HAYUTENIbHBIMU | METOJMKH ITOMCKA,
51.B.02- cObopa u 00pabOTKH | KPUTHUECKUM 3aTPyIHCHUSAMU coopa u 00paboTKH
v 3 uHpopMaun aHaJIN3 U CUHTE3 IIPUMEHSITh uHpopMauu
' nHpopmManuu, CUCTEMHBIN TOJIXO]]
IIOJIyYEHHOM U3 JULS peLeHUs
pa3HbIX MOCTaBIIEHHBIX
HMCTOYHUKOB 3aja4
OO6yuvaromuiics He OO6yuarommuiics OObyuaromuiics ¢ Obyuarommiics
BJIaJICET HaBbIKaMH | ci1a0o BiIaJEeT HEOOJIbIINMHU CcBOOO/IHO BiIaJIeeT
OTHCAHUS HaBbIKaMU 3aTpyaHEHUSIMU HaBbIKAMU
OCHOBHBIX OTHCaHHS HaBBIKAMHU HaBBIKaMU
XUMHYECKHUX OCHOBHBIX OMHCAHUS OTHCaHUs
3aKOHOB, SIBJICHUM U | XUMHUYECKHUX OCHOBHBIX OCHOBHBIX
MIPOIIECCOB, Ha 3aKOHOB, SIBJICHUM U | XUMHYECKHUX XUMHYECKHUX
KOTOPBIX OCHOBaHBI | IIPOLIECCOB, HA 3aKOHOB, SIBJICHUI U | 3aKOHOB, SIBJICHUN U
b1.0.11- MIPUHLIUIIBI KOTOPBIX OCHOBAHBI | IPOLECCOB, HA MpOIECCOB, HA
H.1 NEeNCTBUS OOBEKTOB | MPUHIIMIIBI KOTOPBIX OCHOBAHbI | KOTOPBIX OCHOBAHBI
npodecCHOHATIBHON | IeMCTBUS OOBEKTOB | MPUHLIUIIBI TIPUHIIUIIBI
JIEATEIIbHOCTH U poeCCUOHAIBHON | JEHCTBUS OOBEKTOB | ACHCTBUS OOBEKTOB
KOTOpBIE JESATENBHOCTH U npodecCHOHATBHON | MpodecCHOHATHLHON
UCIIOJIB3YIOTCS 111 | KOTOpHBIE JESITEIIbBHOCTH U NESITEIbHOCTH U
peLeHus HCIIOJIB3YIOTCS 11 | KOTOpBIE KOTOpBIE
MHXEHEPHBIX 337lau | peLIeHUs WCIIOJIb3YIOTCS Il | UCHIOJIB3YIOTCS JIJIst
WH)XEHEPHBIX 33/1a4 | peLICHUS peLeHus
MHKEHEPHBIX 3a7lad | MH)KEHEPHBIX 3a7a4
OO6yuatouuiics He | O0yuaronuiics OOyuarommiics ¢ OOyuaronmiics
BJIa/ICET HaBbIKaMH | c1a0o BiIaJeeT HEOOJIbIINMHU BJIa/ICE€T HaBbIKaMU
OTHCAHUS HaBbIKaMU 3aTpyaHEHUSIMU OTMHCaHUs
XUMHUYECKON ONMCAHUSA BJIa/ICE€T HABBIKAMHU | XMMHUYECKOMN
IPUPOIBI BEIIECTB, | XUMHYECKON ONMCAHMUS IIPUPO/IbI BEIIECTB,
CBOMCTBB BEIIECTB | IPUPOJBI BEIIECTB, | XUMUYECKON CBOMCTBB BEILIECTB
ELO11- C aKLIEHTUPOBAHUEM | CBOICTBB BEIIECTB NPHUPOJIbl BEWECTB, | € aKLEHTHPOBAHNEM
Ho PO XUMUYECKUX | C aKLIEHTUPOBAHUEM | CBOMCTBB BEIIECTB | POJIM XUMHUYECKUX

CBOICTB U 3aKOHOB,
a TaKkxke
HCII0JIb30BaTh
MOJTy4YEHHBIX
3HAHUU U
dbopMupoBaHUU
KOMILIEKCa

PO XUMHUYECKUX
CBOMCTB M 3aKOHOB,
a TaKxKe
HCIIOJIb30BaTh
MIOJIyYE€HHBIX
3HaHUU NpH
(hopMHUpOBaHUU

C aKLICHTUPOBAaHUEM
POJIA XUMHUYECKHUX
CBOMCTB U 3aKOHOB,
a TaKxKe
UCIIOJIb30BaTh
MTOJIYYEHHBIX
3HaHWUH NpHU

CBOWCTB U 3aKOHOB,
a TaKkxke
HCII0JIb30BATh
MOJIY4YEHHBIX
3HaHUH NpHU
¢dbopMupoBaHUH
KOMILIEKCa

25




MPUPOJOOXPAHHBIX | KOMIUIEKCA dbopMupoBaHUH MPUPOTOOX PAHHBIX
MEpOTIPUSATHIA MPHUPOJOOXPAHHBIX | KOMILIEKCA MEPOTIPUSATHIA
MEPOTPHUITHIA MPUPOTIOOX PAHHBIX
MEpOINPHUATHI
OOyuarommiicst He | OOyJarommiics OOyuarommuiics ¢ OOyuarommiics
BJIaJICCT METOJaMU | CJIa0O0 BiIajeeT HEOOJIBIITMMU BJIaJIeCT METOJIaMHU
noucka, coopa u METOJaMU TIOUCKA, | 3aTPYAHECHUSMHU noucka, coopa u
00paboTKH, coopa u 00paboOTKH, | BIaJeeT METOJaMu | 00OpabOTKH,
KPUTUYECKOTO KPUTHYECKOTO noucka, coopa u KPUTUYECKOTO
aHaliM3a ¥ CHHTE3a | aHaJM3a ¥ CHHTe3a | 00paboTKH, aHaJKM3a U CUHTE3a
ELO11- I/IH(I)OpMaLEI/II/I; I/IH(i)OpMaI_EI/II/I; KPUTHYECKOIO I/IH(l)OpMaI_EI/II/I;
H3 METOAMKON METOIMKON aHaJKM3a U CUHTE3a | METOJUKOMN
CHCTEMHOT0 CHCTEMHOTO uHpOpMaINu; CHCTEMHOTO
MOJIX0/1a JIJIsSt MOJIX0a JJIst METOAMKON MOJIX0/1a JIJIst
peneHus pereHus CHUCTEMHOTO peneHus
MIOCTABJICHHBIX MOCTaBJICHHBIX MOJIX0/1a JIJIsSt MOCTaBJICHHBIX
3a1a4 3aga4 pemeHus 3ama4
MOCTABJICHHBIX
3a1a4

3. TumnoBble KOHTPOJILHBIE 3aaHusI U (WJIM) MHbIE MATEPHAJIBI, HEOOXOAUMBIE VIl OLIEeHKH
3HAHM i, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEePHU3YOIIHX
copMUpPOBAHHOCTH KOMIIETEHIIUI B MPOLEcCe OCBOEHMS TN CIUTIIUHBI

1. 'maponu3z conet [DnekTpoHHBIA pecypc| : Merod. Ykaz. JlJis caMOCTOSITENbHOU pPabOThI
CTYICHTOB [0YHOU M 3a04HOU (dopMbl 00yueHus HampapieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykTel NUTaHHWS U3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcruryarauus TPAaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH M KOMIUIEKCOB, CIEHHATIbBHOCTH
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YensaOunck: FOxHo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C mpwr. — bubmuorp.: ¢. 18 (3 na3.).— 0,3 MB.— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4eCKMX COEOUHEHMH [DIIEKTpOHHBIN pecypc] Merond. Ykas. s
CaMOCTOATENIHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOM (opMbl oOyueHus: HampasiaeHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u dnekrporexHuka, 19.03.02 IlpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npui. — bubmuorp.: ¢. 28 .— 0,3 MB .— [loctyn
U3 JOoKaIbHOH cerr. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEKTpOoJau3 BOJHBIX PACTBOPOB coJeil [DNeKTpoHHBIA pecypc| Meton. Ykas. s
CaMOCTOSATENIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOUW (opmbl 00ydeHUs: HampaBieHud 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIWH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
JoKanbHOM cet. http://nb.sursau.ru:8080/localdocs/himi/11.pdf
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4. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU [DNEKTPOHHBIM pecypc]| : mertona. Yka3z. [lns
CaMOCTOSITENIbHOW paboThl [[1s1 OakalaBpOB OYHOM M 3a04HOW (OpMBI OOy4YeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka u siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEeKCOB, cnernuainbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmogunamuka. Kuneruka [DieKTpoHHBIN pecypc]| : meton. Yka3z. st camocTosTenbHON
paboTHl CTYACHTOB [OYHOW W 3a0uHON (hopMmbl 0OydeHus HampaBieHud 35.03.06 ArpounHxkeHepus,
13.03.02 Dnexrposnepretuka U snekrporexHuka, 19.03.02 IIpogykTbl NUTaHUS W3 PACTUTENBHOIO
ceipbsi, 23.03.03 DOkcrmuyatanusi TPaAHCHOPTHO-TEXHOJOTMYECKHMX  MAIIUH W KOMIUJIEKCOB,
cnermanbHocT  23.05.01 Hasemuble TpaHCHOpTHO-TeXHOJNIOTHYeCKHUe cpeactBal / cocr. E. K.
barosckas ; KOxHo-Ypansckuiit 'AY, Uuctutyt arpounxenepun .— Yensouuck: KOxxHo-Y panbckuit
Ay, 2019 — 12 c. : Tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn H3 JIOKQJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/e/siioliue nmpoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yommx c()OpMHPOBAHHOCTb
KOMIIeTeHIIii
B nanHoMm pasznene MeTOAMYECKHE MaTepHalbl, OMPEACISAIONINE MPOLEIYPhl OIEHUBAHUS
3HAHWUN, YMEHWN, HABBIKOB W(MJIM) OMbBITA NEATEIbHOCTH, MO TUCHHUIUIMHE «XUMHUSA», MPUBEICHBI
HpI/IMeHI/ITeJII)HO K Ka)KI[OMy nu3 I/ICHOJII)?,yeMI)IX BHUIOB TGKYHICFO KOHTpOJI?I yCHeBaeMOCTI/I 158
MIPOMEXKYTOUHOM aTTeCTaIli 00YJYarOIIUXCS.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEICHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
4.1.1. Onpoc Ha NIPaKTUYECKOM 3aHITHH

OTBeT Ha NPAaKTUYECKOM 3aHATUN UCHOIb3YeTCs JUISl OLIEHKH KauecTBa OCBOECHUS 00yJaroIUMCs
OCHOBHOI MpodeccroHanbHOW 00pa30BaTEIbHOM HpPOrpaMMbl 1O OTAEIBHBIM BOIIPOCAM U TeMam
IUMCUUIUIMHBL. TeMbl M IUTaHBl 3aHATHH (CM. MeToapa3paboTKu M. 3) 3apaHee COOOIIAIOTCS
oOyyaromumcs. OTBET OLIEHMBAETCSI OLICHKOH «OTIMYHO», «XOPOLIO», «yIOBJIETBOPUTEIBHO» WM
«HEYIOBIETBOPUTEIILHO».

Ne O1ieHOUHBIE CPECTBA Kox n HaumeHnoBaHue
TumoBele KOHTPOJIBHBIE 3afaHus W (WIKM) WHBIE MaTepHabl, WH/IMKaTOpa
HE00XO0/IMMBbIE AJIsl OLIEHKU 3HAHUM, yMEHUI, HABBIKOB U (MJIN) OIBITA KOMITETEHIIUU
NeSITeTbHOCTH, XapaKTePU3YIOIINX c(OpMHPOBAHHOCTH
KOMIIETEHIIMI B IPOIIECCe OCBOCHUS TUCIUIITMHBI

1 | Onpenenuth cpeqHee BpeMs npeObIBaHUs MapoB BoJbl B atMocdepe. | YK-1
Ecnu mo onerkam crienmanuctoB B atMmocdepe Haxoautes 12900 KM CriocobeH

BO/bI, a Ha IOBEPXHOCTh CYIIM U OKEaHOB BHINAJaeT B BUIE
aTMOC(EpHBIX 0CaIKOB B cpeanHeM 577*1012 m % BOJIBI B TOI.

OCYILIECTBIISITh MOMCK,
KPUTHUYECKUI aHAIN3 U
CUHTE3 HH(OpMAaIHH,
NPUMEHSTH CUCTEMHBIIN
MOZXOJ JUIS PELLIEHUs]
TIOCTABJIEHHBIX 337134

Kputepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEACHUS OOydalolIMXCs B Hayalle 3aHATUH.
Onenka 00BsBISIETCS 00YYAIOLIEMYCS] HETTOCPEICTBEHHO MOCIIE OTBETA.
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Hlkana Kpurepum onenuBanus
- 00yJaroIuICs MOJIHO YCBOMII y4eOHBIN MaTrepua;
- MIPOSIBJISICT HABBIKK aHajK3a, 0000IICHUs, KPUTHIECKOTO OCMBICIICHUS U
BOCHIpUSITHS WHGOpPMAIMK, HABBIKM OMNHMCAHHUS OCHOBHBIX (DH3UYECKHX
3aKOHOB, SIBJICHUH U ITPOIIECCOB,;
Ouetika 5 - Marepuajg HU3JOKEH TIPaMOTHO, B  ONPEACICHHOH JIOTMYECKOMH
(oTmuHO) MOCIIEIOBATEILHOCTH, TOYHO UCIIOJIB3YETCSl TEPMHUHOJIOTHS;
- TOKa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHUECKUE TOJIOKEHUS
KOHKPETHBIMH ITPUMEPAMH, IIPUMEHSTh UX B HOBOW CUTYAallUH;
- IPOIEMOHCTPUPOBAHO YMEHHE PelaTh 3aa4H;
- MOryT OBITh JONYIIEHBl OJHA—IBE HETOYHOCTH TIPH OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.
OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHHSM Ha OIICHKY «5», HO IPH
Onenka 4 3TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporo) - B YCBOEHUM y4eOHOro marepualia JOIMyIIeHb HeOobIlIue Ipodesbl, He
MCKa3WBIIIHE COJCPIKAHUE OTBETA;
- B PCIICHHUH 3a]1a4 JIONYIIECHbl HE3HAYUTEIbHBIC HETOUHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BATENIbHO PACKPHITO COIEpyKaHUE Marepuaia, HO
MOKa3aHo 00Ilee MOHMMAHKUE BOIPOCA M MPOIEMOHCTPUPOBAHBI YMCHHS,
JOCTATOYHBIC JIJIS TATbHEHIIIETO YCBOCHHUS MaTepraa;
Onerixa 3 - HMMEJIHCh 3aTPYJAHCHUS WM JONYyIICHbl ONIMOKA B ONPEICICHUU
MOHATHIA, WCIOJIb30BAaHUM TEPMHHOJIOTHH, OIHMCAHUHA  (DU3HUSCKHUX
(YIOBIETBOPUTENHHO) .
3aKOHOB, SIBJICHHI M TPOIECCOB, PEUICHUU 3ajay, MCIPABICHHBIC MOCIIEC
HECKOJIbKHX HABOSIIUX BOIIPOCOB;
- HETOJIHOE 3HAaHUE TEOPETUYECKOTO MaTepualia; OOyJaroIuiCcs He MOXKET
MIPUMECHHUTH TEOPUIO B HOBOW CUTYAITHH.
- HE PaCKpPBITO OCHOBHOE COJIEp)KaHKe yueOHOro Marepuaa;
- OOHapy)KeHO HE3HaHWEe WJIM HENMOHMMaHue OoJbled Wi Haubolee
Orterka 2 BaXHOW YacTH yueOHOTO MarepHuaa;
- JIOMyIICHBI OIMMOKA B ONPEICIICHUW TOHSTHW, TPH HCIOJIB30BAaHUU
(Hey10BJIETBOPHUTEIHHO) .
TEPMUHOJIOTUHU, B OMMUCAHUU (PHU3UYECKUX 3aKOHOB, SIBIICHUI U MPOLIECCOB,
pelIeHNH 33J1ad, KOTOPBIE HE MCIPABJICHBI MOCIE HECKOIBKUX HABOJSIIUX
BOIIPOCOB.

4.1.2. TectupoBaHue

TectupoBaHHe HCIONB3YEeTCS JUISI OLIEHKHM KayecTBa OCBOEHHUS OOydYaroUIMMCS OCHOBHOM
npodecCHOHAIbHOW ~ 00pa30BaTeIbHOM MPOrpaMMbl MO  OTACIBHBIM TeMaM WU  pasJieiam
JTUCHUUIUIMHBL. TecT mpencTaBiseT coO0i KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 33JJaHUN, MO3BOJISIOIIUI
YOPOCTUTHh MPOLEAYPY H3MEpEeHHs] 3HaHMW M yMeHud oOywaroumuxcsa. OOydaromumMmcs BBITAIOTCS
TECTOBBIE 3aJIaHUs ¢ (HOPMYTUPOBKOI BONPOCOB U MpPEJI0KEHNEM BbIOpAaTh OJMH MPaBUIIbHBIM OTBET
13 HECKOJIbKUX BapUAHTOB OTBETOB.

Ne O1leHOYHBIE CPEJICTBA Kon u HaumeHoBaHne
TunoBble KOHTPOJIBHBIE 3a/IJaHUS U (W) WHbIE MaTEpUabl, WHJIMKAaTOpa KOMIIETCHIIUN
HEOOXOIMMBIE [l OLCHKH 3HAHHUH, YMEHUH, HABBIKOB U (MJIH) OTIBITA
JeSITENIbHOCTH, XapaKTePU3YIOMHUX c(HOPMUPOBAHHOCTh KOMIIETEHINH
B IIPOLIECCE OCBOCHUS TUCHUIIUHBI
1. 1. Kaxk Ha3pIBaeTcs BO3AyIIHAs 000109Kka 3emun? YK-1
A) buocdepa Criocoben OCYILECTBIISITh
B) JIutochepa TIOMCK, KPUTHYECKUI aHAJTU3 K
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B) Atmocdepa CHHTE3 uHpopMaImu,

2. Kakue ra3sl BXOASIT B COCTaB ra3oBoi 000,104KkH 3emin? IIPUMEHATH CHCTEMHBIN
A) a30Ta, KUCIOPOAA, YIJIEKHCIOIO ra3a, 030Ha M HHEPTHBIX | IOAXO[ UL peLIeHust
ras3os. IIOCTABJICHHBIX 3334

B) a3ora, kucnopona, yriekucioro rasa
B) azora, kucnopoa, yriekucioro rasa, BOJ0OPOAa
3. Kak Ha3bIBaeTcsi BogHas 000/1049ka 3emau?
A) Jlutocdepa
B) l'uapocdepa
B) Crparocdepa
4. CxoabKo c10eB nMeeT aTtMocdepa?
A) 2
b)3
B) 4
5. BHo(puiIbLHOCTE 3J1EMEHTOB OIpeAe/IsieT:
A) peakTUBHOCTh 3JIEMEHTA B MIPOLIECCE XUM. PEAKIIUH
B) ycToiunBOCTE K paCTBOPEHHIO JIEMEHTA B OPTraHUYECKUX
PacTBOPUTEIISIX
B)pacnipocTpaHneHHOCTB 35IeMEHTa B OKpY>Karollel cpene
6. TexHO(PUIBHOCTD 3JIEMEHTOB OIpeieIsieT:
A) OTHOIIIEHUE KETOTHON JOOBIYHN WITH IPOU3BOICTBA
3J7IeMeHTa (B TOHHAX) K ero KjIapKy B qutocdepe
b) xonuuecTBO HCKYCCTBEHHO MPOU3BEIEHHOTO dIeMEHTa JIJIs
MCIIOJIb30BaHMSA €T0 B MPOMBIIUIEHHBIX HEIIX
B) xonnyecTBO 06pa30BaHHBIX 3JIEMEHTOB Pa3IMYHBIX KIacCOB,
B TIPOIIECCE MPOMBIIIIEHHOTO POU3BOICTBA
7. KcenoOuoTuku 310?
A) CHHOHNM aHTHOHOTHKOB
B) uyxepoHble 1UIs )KUBBIX OPraHU3MOB XMMHUYECKHE BEIIECTBA
B) HCKyCCTBEHHO CHHTE3UPOBAHHBIEC XUM. BEIIECTBA MOJIE3HbIE
JUTS 4eJI0BEeKa
8. CkoybKo cyniecTBYeT BUIOB 3arpsisHuTeeii?
A)3
b)4
B)S5
9. Ha cKoJIbKO KJIACCOB ONACHOCTH MOAPA3IEISIOT BpeaHbIe
Belecrsa?
A)4
b) 6
B)7
10. Hanuvue, KaKMX KOMIIOHEHTOB HE00X0AUMO AJis1 00pa30BaHUS
JIUOKCUHOB?
A) opranuka, Bojia, BBICOKasl TEMIIEpaTypa
B) Bona, xnop, opranuka
B) BrIcOKas TemmepaTypa, XJI0p, OpraHuka

[To pesynpTaTam TecTa OOYYArOMIEMYCS BBICTABISETCS OIICHKA «OTIUYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIHHOY» UITH «HEYOBICTBOPUTEITHLHO.

Kputepun onenuBanusi oTBeTa (Tabl.) IOBOIATCSA OO CBEASHHUS OOydaroluXcs 10 Hayaia
TeCTUpPOBaHUA. Pe3ynbTaT TeCTUpOBaHUSI OOBSABISETCS OOYYAIOIIEMYCsl HEITOCPEACTBEHHO TOCIIE €T0
CIaum.

HMlkana Kputepun ouennBanus
(% npaBHJIBHBIX OTBETOB)
Ornenka 5 (OTIMYHO) 80-100
Orenka 4 (X0opoiio) 70-79
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Orenka 3 (YIOBIETBOPHTENBHO) 50-69

OreHka 2 (Hey/I0OBICTBOPHUTEIHHO)

MmeHee 50

4.1.3. KonrponbHas pabora

KonTponbhast pabora mpemycMoTpeHa Juist 3a04HOM (opmbl oOyuenus. KontponbHas paboTa
(KP) sBisieTcss HpPOOYKTOM, IIOJY4aeMbIM B pe3yJbTaTe CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U
BBIITOJIHCHU L y‘Ie6HBIX 3aJa4. KOHTpOHBHaH paGOTa IMMO3BOJIACT OLUCHUTL 3HAHUA U YMCHUSA CTYJACHTOB,
a TaKke ypOBEHb C(HOPMHPOBAHHOCTH HABBIKOB IPH padoTe ¢ y4eOHOW JUTEpaTypod U APYTUMH
HCTOYHUKAMH. THUITOBBIC 3aJa4yu 110 BCEM TEMaM, a TaK¥XKEC H.H/I(prI U 3aJaHuA 4JI1 CaMOCTOATCIBbHOI'O

perieHus cojepxkarcs B yueOHO-MEeToInuecKuX pa3zpadborkax kadeapsl (m. 3 POC).

Ne OlLieHOYHbIE CPEJICTBA Kon u HanmenoBanue
TumnoBble KOHTpPOJIbHBIC 3ajaHuss W (WJIM) HHBIE MaTepuallbl, WHJUKATOpa
HEOOXOUMBIE JUIsSl OLIEHKU 3HAHWM, YMEHUI, HAaBBIKOB U (HJIM) OIbITa KOMIIETEHIIUH
JIeSTeTbHOCTH, XapaKTEPU3YIOIINX c(hOpMUPOBAHHOCTH
KOMIIETCHIIMI B MPOLIECCE OCBOCHMUSI TUCIUTUTMHBI

1 | Ilpu cropanuu opranuyeckoro BemiecTsa Maccoi 4,8 r oopazoBanocs | YK-1
3,36 1. CO2 (n.y.) u 5,4 r Boabl. [lnoTHOCTE MapoB opranuveckoro | CriocoOeH

BEIIIECTBA 1O BOJOPOAY paBHa 16. Ompenenure MOJICKYJISAPHYIO | OCYIIECTBIATh  IOUCK,
bopmyiy UCCIIETyeMOTO BCIICCTBA. | KPUTHUCCKUI aHAIIM3 U
cuHTe3  mH(popMarmm,

IIPUMCHSATD CUCTEMHBIN
noaxon i peHICHUA
IIOCTAaBJICHHBIX 3a1a4

OueHka 00BABIIAETCSA CTYACHTY HEIIOCPEICTBEHHO IOCIIE TPOBEPKU KOHTPOIBHOM PabOTHI.

Ikamxa Kpurepuu onennBanus

Orenka 5 Conepxxanne KP momHocThio cooTBercTByeT 3ananuto. KP comepxut

(OTMHHHO) JIOTMYHOE, IIOCJIEJOBATEIbHOE H3JI0KEHHE MaTepuala C IPaBHIbHBIM
pelIeHreM 3aaad.

Onenka 4 Conepxxanne KP momHocThio cooTBercTBYeT 3ananuto. KP comepxut

(xoporiio) JIOTMYHOE, IIOCJIEOBATEIbHOE H3JI0KEHHE MaTepuala C IPaBHIbHBIM
pemieHreM 3afad. MMeroTcs oOfHa-IBE HECYIIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUM €JVHUL] U3MEHEHUs, B IOCTPOCHHBIX IpaduKax, cxemax
UT.JO

Orenka 3 Conmepxxanne  KP  uyacTMYHO  HE  COOTBETCTBYET  3aJaHHMIO.

(YHOBIICTBOPHTEIIHHO) IIpocmarpuBaeTcss HENOCIENOBATEIbHOCTh H3JIOKEHHS  MaTepuala,

IIPEJCTABIICHBI HEIOCTaTOYHO 000CHOBaHHBIE TEOPETHYECKHE
ITOJIOKCHMS, UCITOJIb30BAHHBIC TP PCHICHUN 3aaa4. Hmerorcs ommOku B
UCIOJb30BAHUU E€IMHUL] U3MEHECHHs, B IIOJIyYEHHBIX pe3yJbTaTrax, B
MIOCTPOEHHBIX Ipadukax, cxeMax U T.J

DK3amMeH

4.2. [Ipoueaypsl U OlIEHOYHBIE CPEACTBA VISl NPOBEACHUS MPOMEKYTOYHOM aTTecTalluu

4.2.1. 3auer

dbopmoOil  OIlEeHKM KadecTBa OCBOCHHUS OOYYarOIIMMCS OCHOBHOM

Hqu)CCCHOHaHBHOﬁ OGpEBOB&TCJ'IBHOﬁ nporpamMmbl 1o pasacjiaM AJUCHUIIIINHBI. IIo pe3yiibTaTaM
OK3aMCHa O6yanOHIeMYC$I BBICTABJISICTCA OLICHKA «OTJIUMYHO», «XOPOII0», «YAOBJICTBOPUTEIILHO» WU

CHCYHOOBJICTBOPUTCIBHOY.

OK3aMeH Mo JUCHUIINIMHE TIIPOBOAWUTCA B COOTBETCTBHMU C pacCllMCaHUEM HpOMeX(YTOHHOﬁ
aTTCCTAallu, B KOTOPOM YKA3bIBACTCA BPEMS €TI0 MPOBCACHUA, HOMEP ayaAUTOPUHU, MCCTO MPOBCACHUSA
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KOHCYJIbTAllMH. Y TBEPKACHHOE paclicaHue pa3MeliaeTcss Ha UHPOPMAIMOHHBIX CTEHAAX, a TakXKe Ha
ouIMaTEHOM caiiTe Y HUBEPCUTETA.

YpoBenb TpeOOBaHUN [UIsI MPOMEXKYTOUHOM arrectaldd OOYyYaroIIMXCS YCTaHABIIMBAETCS
paboueii mporpaMMoil TUCIUIIMHBI ¥ TOBOJUTCS 10 CBEJCHUS 00Y4JalONIMXCs B HaUaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, JekTopamu. C paspelieHus 3aBeayromiero kaheapoit
Ha 9K3aMEHE MOXXET MPHUCYTCTBOBATh IperojaBaTeNlb Kadeapsl, MPHUBICYCHHBIA IS MOMOIIUA B
mpueMe HK3aMeHa. B ciydae OTCyTCTBHS BEAYUIEro MpenojaBaTessi HK3aMeH MPUHUMAETCs
IperoiaBaTesieM, Ha3HAa4eHHBIM PacOpsKEHHEM 3aBeyIoNIero Kadeapoii.

[IpucyTcTBHEe Ha »5K3aMeHe IMpemnojaBaTesneid ¢ Apyrux kKadeap 06e3 COOTBETCTBYIOLIETO
pacropspKeHUs PeKTopa, IMPOpPEeKTopa 1o yuebHoi padore wim aupexropa MHCTHTYTA HE JOITyCKaeTcsl.

Jns mpoBedeHHs] dK3aMeHa BeNyIIMH IpenojiaBaTelib HaKaHyHE IMOJy4yaeT B JIUpEKTopaTe
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAIlaeTCs B JUPEKTOpAT IOCIE OKOHYAHUS
MEpPOIPUATHS B JIeHb IPOBEACHUS SK3aMEeHa U YTPOM CIIEYIOIIEro JHSI.

DK3aMeHbl TMPOBOJATCS MO OujeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTHOO B BHUE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIIOTCS TI0 YCTAHOBIEHHOM (JopMe B COOTBETCTBUU
C YTBEpPKIEHHBIMH Kadeapoill HSK3aMEHAIMOHHBIMUA BOIPOCAMH W YTBEPKIAIOTCS 3aBEIYIOIIUM
Kadeapoi exeronHo. B Oumiiere ComepXuTCs... (YKA3b18Aemcs KOAUYeCmeo 60Npocos. He bolee mpex
80NPOCO8, 2 meopemuyeckux 60npoca u 3a0a4a u m.o.).

DK3aMeHaTOpy NPEeJOCTaBIseTCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OuWieTa, a Takke MOMUMO
TEOPETHYECKHX BOIPOCOB JaBaTh JUIS PEUICHHS 33Ja4d W TMPUMEPHI, HE BBIXOISIINE 33 pPaMKH
MPOMICHHOT'0 MaTepuaa 1o U3y4yaeMoil JUCIUILINHE.

3HaHUs, YMEHHUS M HABBIKM OOYYAIOUIMXCSl ONPENCISIOTCA OICHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIILHO», «HEYIOBICTBOPUTEIHHO» M BBICTABISAIOTCA B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZOMOCTh B JICHb 9K3aMEHa.

[Ipu npoBezeHNH YCTHOTO 3K3aMeHa B ayAUTOPHUH HE JOJDKHO HAXOAUThCA Ooliee (Ykasvleéaemcs
KOIU4ecmeo obyyaowuxcs) Ha OJHOTO IperoaaBaTess.

[Ipu npoBeieHNH YCTHOTO 3K3aMEHa CTYJIEHT BHIOMPAET HK3aMEHALIMOHHBINA OWIIET B CIIydaifHOM
MOPSIZIKE, 3aTE€M Ha3bIBAeT (paMUIIHIO, UMSI, OTYECTBO U HOMEP SK3aMEHALIMOHHOTO Ouera.

Bo Bpems »5k3ameHa oOydaromuecss MOTYT THOJb30BAaTbCA C pa3pelleHus >K3aMeHaTopa
MPOrpaMMOil JHMCUUIUIMHBI, CHPAaBOYHONM U HOPMATHUBHOW JIUTEPAaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBKM OTBETa MPH cade IK3aMeHa B yCTHOU (hopMe JOKHO COCTaBIATh HE MEHEee
40 MuHYT (10 >KeJaHHI0 00yYaroIIerocss OTBET MOXKET ObITh JOCPOYHBIM). Bpemsi oTBeTa — He Oonee
15 MunyT.

OOyuaronuiics, UCTIBITHIBAIOIINN 3aTPYAHEHHUS MPU MOJATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
Ouery, UMeeT MpaBO HA BBIOOP BTOPOTO OWJIETa C COOTBETCTBYIOIIMM MPOJICHHEM BPEMEHH Ha
noJaroToBky. [Ipy oxoHYaTeIbHOM OIICHMBAHUM OTBETA OLIEHKA CHIDKAETCs HAa OAMH Oaul. Bwigaua
TpeThero Oniera He pa3peraeTcs.

Ecnu oOyuaronuiics sBUiICS Ha 3K3aMeH, U, B3sIB OMJIET, OTKa3aics OT IPOXOKICHUS aTTeCTalluu
B CBS3M C HEMOJATOTOBIEHHOCTHIO, TO B BEJOMOCTH €My BBICTABIISIETCS  OIICHKA
«HEYJOBJIETBOPUTEIHHON.

Hapymienne DUCHMIUIMHBL, CHHCHIBAaHHWE, WCIIOIB30BaHHE OOYYAIOMIMMHUCS Hepa3penIeHHbIX
MEYAaTHBIX M PYKOMHUCHBIX MaTEpHUaIoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJIOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B ciaywyae HapymieHHs 3TOro TpeOOBaHUS
nperoiaBaTeNlb 0053aH YAATUTh OOYYaIoOMmerocs W3 ayIUTOPHH W TMPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIHLHO.

[IpemoaBaTen HECyT TEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOCBPEMEHHOCTh M TOYHOCTh
BHECEHMs 3alMcedl O pe3ylbTaTax IMPOMEXKYTOUHOM aTTecTallid B 3a4€THO-IK3aMEHAIlMOHHYIO
BEZIOMOCTb.

HesBka Ha »K3aMeH OTMEYaeTcsi B 3a4ETHO-3K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBHJICSI.
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Jns oOydaromuxcsi, KOTOpble HE CMOTJM CcJIaTh O5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAaHABIMBAET MEPUOJ JIMKBUJALUU 33J0KEHHOCTH. B 3TOT mepuoj mpenojaBaren,
MPUHUMABIIIKME 3K3aMEH, JOJDKHBl YCTAaHOBUTH HE MEHee 2-X JHEW, Korjga OHM OyayT IpUHHUMATH
3al0JDKeHHOCTH. MH(pOopManusi o JIMKBUAANUU 33J0JDKCHHOCTH OTMEYaeTCs B IK3aMEHAIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE M XOPOILIME 3HAHHUS B TEUCHUE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYILIEro KOHTPOJIS YCHEBAaEMOCTH, MOXKET OBbITh HPOCTaBJIEHA SK3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OleHKa BbICTABISAETCS B 3K3aMEHAI[MOHHBIN JIUCT WUJIH B
3a4€THO-IPK3aMEHALMOHHYIO BEJOMOCTb.

WNuBanunapl ¥ nuna ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 370pOBbSI MOTYT C/IaBaTh 3K3aMEHbBI B
MEXKCECCUOHHBIN MEePHO/J] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM y4€OHBIM ITaHOM. MHBanmu 1 1
JUa ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBbBSI, UMEIOIME HAPYIICHUS ONOPHO-IBUTATEIHHOTO
anmapara, [JOIYCKalOTCS Ha AaTTeCTAllMOHHBIE WCIBITAHUS B COMPOBOXKICHUH AaCCHUCTEHTOB-
COIIPOBOXAAIOILIUX.

[Ipouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTecTaluu JIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonoeHnu 0 TeKyIIeM KOHTPOJIEC YCIIEBAEMOCTH M MTPOMEKYTOUYHOW aTTECTAIUU O0YJArOIIUXCS TI0
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» OI'BOY BO HOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No OlLleHOYHBIC CPEICTBA Kon u
TumoBble KOHTPOJILHBIE 3a1aHNsI U (MITH) WHBIE MaTepUaITbl, HEOOXOUMBIC IS HaNMEHOBaHHE
OLIGHKM 3HAHWH, YMEHHWH, HABBIKOB U (WIM) ONbITa JEATEIBHOCTH, HWHIUKATOPa
XapaKTepU3yIOLUMX C(HOPMUPOBAHHOCTh KOMIETECHIMH B MPOLIECCE OCBOCHUS KOMIIETEHIINN
JUCTIUTUINHBI

1. 1. PacnpocTpaHEHHOCTh XMMHUYECKUX BEIICCTB B OKPYKAIOIIEH cpejie. YK-1

Krnapkun xummdeckux 3J1eMeHTOB B Onocdepe, armocdepe, Cnocober
ruapocdepe, rurocdepe, KocMoce. OCYIIECTBISITh TIOWCK,

2. BuodmIbHOCTH U TEXHOPUIBHOCTh XMMUYECKOTO DIIEMEHTA. KPUTHYECKU aHAIN3
TexHOreHHBIE IIOTOKH JIEMEHTOB B OKpYsKatomei cpene. TymuKoBbId | 1 CHHTE3
XapakTep MOTOKOB TeXHO(MMIIBHBIX 3IEMEHTOB B Onocdepe. nH(pOpMALH,

3. Ompenenenne TepMIHA «3arpsA3HUTENB» (KCEHOOMOTHK) JIJIs TPUMEHATD
oKpy:xatoient cpenibl. [loHsiTHE O MOBEIEHNHN 3arpA3HUTEINIEH KaK O CHUCTEMHBIA  TIOAXO[
CJIOJKHBIX ITpoLeccax B3aUMOACHCTBHS €ro ¢ KOMIIOHEHTaMHU JUTST perIeHust
TPUPOITHON CPEebL. TOCTABJICHHBIX 32,124

4. TemoBoi OaJlaHC CHCTEMBI «IIOBEPXHOCTh 3eMJIH - aTMOC(Epay.
Wuconsmus, oTpakeHHOE MOTIOICHHEe, COOCTBEHHOE N3ITyUeHHE
3eMHOH MTOBEPXHOCTU U aTMOC(EPHI.

5. Kputnueckue 351eMeHTHI OalaHca, ONPE/ICIIIONIUE CPEIHION
TEMIIEpaTypy MOBEPXHOCTH 3eMiid. Poib anbbemo atMocheps! u
3eMHOH MMOBEpXHOCTHU. VMI3MeHeHre aib0eno BCIEACTBHE a3PO30IbHBIX
3arpa3HeHuil. Bo3MoKHbIE TOCIIEACTBUA.

6. O30HOBBII CIIO¥ TUIAHETHI 3eMJTst. XMMUYECKHUE PEaKkIiui 00pa3oBaHuUs
U pacmaja cTpatocqepHoro o3oHa. /[uHaMuKa 030HOBOT'O CJIOSI.

7. Peakuunu obpazoBanus asposoneid. O0pazoBaHUE U POCT a3PO30JILHBIX
yacTHIl B aTMocdepe.

8. ®dusnyeckue xapakTepuCTUKU MupoBoro okeaHa. PannoakTuBHOCTS
NPUPOAHBIX BOA. PoJb OKeaHOB B perylIupoBaHUM KIUMaTa U
kouneHrparuu CO2 B atmocdepe.

9. CognepxaHue XUMHYECKHUX DJIEMEHTOB B MUPOBOM OKEaHe.
XuMH4eckuil coctaB MpUpoaHbIX BoA. [IpecHas u conenas Bona.
PactBopuMoOCTS 3arpssHutesieid MUpoBOro OKeaHa.

10. buonakomieHHE METAIIIOB, MECTHIIUAOB, PATUOHYKIUIOB B
OopranusMax, oOUTaOLMX B BOAHOU cpezae. IloBepXHOCTHO-aKTHBHBIE
BEIIECTBA B BOJIOEMAaX, BCIIEHNBAaHUE IPUPOAHBIX BOA. BinsiHue
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11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

KHUCIIOTHBIX JIOXKICH Ha 0OBEKTHI THAPOCHEPHI.

XapaKTEepUCTHKH MOYB: TPaHyIOMETPHUYECKHI COCTaB, 00bEM IO,
TUTPOCKOIIMYHOCTh, pH U HOHOOIOMEHHAs: eMKOCTh; COCTaBJISAIOLINE
KOMITOHEHTHI II0YB.

[MecTuuel, ranoreHcoAepKallue yrieBoA0poabl, HehTh B TOYBE;
PaIuOHYKIUABI B IOYBAX M UX aJCOPOLUS YacTUI[AMU TTOYBEI.
DaxTophl aTMOCPEPHOT0 NMEPEHOCA 3arpPsI3HUTEIIEH; TIEPEHOC
BO3YIIHBIX Macc MEXKAY MOIyLIapUSIMH.

I'moGanpHOE IepeMeleHre OKeaHCKUX BOJI; allBEJIIUHT.

Ileperoc pacTBopuMBIX BemecTB (TudQy3usi, KOHBEKIIH,
buIbTpanys) Yepe3 eCTECTBCHHBIC TTOPH 1 MEMOPAHBI ITOYBEI.
BuoTtnyeckuii nepenoc 3arpszHUTENeH, OMOKOHIEHTPUPOBAHUE U €TO
K02(h PUITMEHT; IMOTJIOMIEHHE U TIepepacIipeaesieHue BEICCTB
pacTeHUsIMU, PsiAbl MOTJIOIEHHBIX 3JIEMEHTOB.

BruoymHO)XeHNE, OMOaKKyMYJISIHS 3arps3HUTENICH B MUIIEBHIX 1IETIAX;
OonoreoxumMmuyeckue 0apbepbl, 3aKperieHne HEKOTOPHIX SJIEMEHTOB
JKUBBIMH OpraHU3MaMH.

[lenounocTs TpUpOAHOH BOABI. MIOHBI, co3al0MIKe MIETOYHOCTb.
lenounocts cBoOOmHAS M oOmast. Mutepsansl pH mis onpenenenus
CcBOOOIHOM, CBSA3aHHOM mienoyHocTH. HyseBas meno4HoCTb.
KucnorHocts npupogHoit Boasl. oHBL, co3gatonie KUCIOTHOCTb.
Kucnornocts cBoOOHas 1 o0mmas. atepBansl pH ans onpenenenus
CBOOOTHOM, CBSI3aHHOM KHCIOTHOCTH. HyneBast KHCIOTHOCTB.
CriocoOsl onpeiesieHus IET0YHOCTH U KUCIIOTHOCTH BOJBI.
Turpantsl. UTHAMKATOPEL.

Copeprkanue KUCIOpoa B MPUPOIHBIX BojoeMax. Biusaue
KHCJIOPO/Ia Ha IPOTEKaHHE OMOXUMHYECKHX NIPOLIECCOB B BOJIOEME.
CBI3b KOJIMYECTBA PACTBOPEHHOT'O KHUCIIOPOJIA CO CTEIIEHBIO
3arpsizHeHHs BogoeMa. bruonorunueckoe motpedieHre KHCIOpOoaa.
OKCIIEpUMEHTANIBHOE OIIPEACTICHUE COACPKaHNS KUCIOPOa B BOJIE.
[Tpunnun merona. XumusMm npouecca. TpeboBanus kK oToopy u
(bUKCHPOBaHUIO MPOO.

ATMocdepa, ee XxapaKTepUCTHKA, COCTaB, CTPOCHUE, yCTOWIHBOCTb.
TemnepatypHblil npoduis atmocepbl. ATMochepHas HTUPKYIISIUS.
Hcrounuku 3arps3aenuii B armocdepe. ['eoxumuieckue,
OHMOJIOTUYECKUE U aHTPOTIOTEHHBIE HCTOYHUKH.

XapaKkTepruCTHKa Ia3000pa3HbIX U MBUIEBBIX 3arpa3HuTeneil. DakTophl,
OTIpEeIeIISIOINE UX PACTIPOCTPAHEHUE U BpeMsl IPeObIBaHUS B
atMmocdepe.

DU3NKO-XUMHYECKAsl XapaKTEPUCTUKA OCHOBHBIX I'a3000pa3HBIX
3arps3HUTENCH: OKCHIBI YTIepoia U OKCUAbI cepbl. OCHOBHBIE
HNCTOYHUKH MOCTYIIJICHUA U U3BJICUCHUC.

Oprannveckoe BEIIECTBO MOYBBI, COCTaB, (YHKIIUH.

CocTaB 1 CTpOEHUE TYMyCa U €r0 KOMIOHEHTOB: T'YMHHOBBIX KHCJIOT U
(yIBBOKHCIIOT.

OnpeeneHne BOAOPACTBOPUMBIX OPraHUYECKUX BEIIECTB B
MOYBEHHOW BBITSDKKE METOIOM IIEPMAHTaHATHOW OKHUCIISIEMOCTH.
Xapakrepuctuka rugpochepsl. Knaccudpukauns npupoIHbIX BOI.
Munepanuzausi.

®opmupoBaHUe COCTaBa NPUPOIHBIX BOA. OCHOBHBIE aHHOHBI U
kaTuoHbl. Bimsiaue pH. Oprannyeckue BemecTsa B IPUPOIHBIX
BOJIAX.

MexaHan3M XUMHYECKOTO BBIBECTpUBAaHUA. BI/I}IBI BBIBECTpHUBaHUAA:
pacTBOpeHHE, OKUCIICHHUE, THIIPOIIU3.

XUMHUYECKHH COCTaB MOpEH U OKkeaHOB. B3anmoneiicTBue armocgepsl
1 OKCaHa. HOBCJICHI/IC XUMHUYCCKUX DJIEMCHTOB B MOPAX U OKCaHaXx.
[lyTu moctynieHus CepHUCTOroO ra3a 1 aMMHaka B atMocepy.
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36. BosznaeiicTBre ra3000pa3HbIX 3arpsA3HUTENIeH aTMOC(hEphl Ha
PaCTUTENBLHOCTD: BIMSHUE HA ra3000MeH, aKTHBHOCTH (hepMEHTOB,
(boTOCHHTE3, 3alUTHBIC CBONCTBA.

37. OnpeneneHne QPEBECHBIX MTOPO/I, YCTONUMBBIX K JCHCTBUIO
3arps3HUTENCH U HanboJIee YyBCTBUTEIBHBIX - OMOWHIMKATOPOB.

38. TlouBa. CTpoeHHe U CTPYKTypa MoYB. MUHEPATBHBIH COCTAB MTOYB.
Ipotiecchbl BBIBETPUBAHHKS M TOYBOOOPA30BAHHE.

39. OpraHuyecKoe BEIIECTBO MOYB. | YMUHOBBIC KUCIIOTHI U
(hyIBBOKHCIIOTHI, HX COCTaB, CTPOCHUE, (DYHKITUH.

Ikama u KPpUTCpHUH OLICHUBaHWA OTBETA 06yqalomer00ﬂ IMpEaACTaBJICHLI B Ta6J'II/IHC

Hlkana Kpurtepun oueHuBanus

Ouenka 5 BCECTOPOHHEE, CUCTEMAaTHYECKOE M IITyOOKOe 3HaHWE MPOrPaMMHOTO

(oTIHI4HO) Marepuaia, yCBOGHHE OCHOBHOW M JONOJHHUTENBHOH JIHTEpaTypHl,
PEKOMEH/IOBAHHOW MPOrpaMMOM ITUCIHMIUIMHBI, IPABUIILHOE PEIICHHE
3a1a4H.

Ouenka 4 MOJHOE 3HAHHE MPOrPAMMHOrO MaTepHaja, YCBOCHHE OCHOBHOMU

(xopormio) JUTEpaTyphl,  PEKOMEHIOBAHHOW B  MporpaMMe,  HaJIWYHE
MaJO3HAYUTEIBHBIX OIMOOK B PEHICHUM 3aJayH, WIH HEIOCTATOYHO
TIOJTHOE PACKPBITHE COJIEP)KaHHE BOIIPOCA.

Ouenka 3 3HaHWE OCHOBHOTO IIPOTPaMMHOTO Marepuaja B MHHHMAJIEHOM

(YIOBJICTBOPUTEIIHHO) o0beMe, MOTrPEeIIHOCTH HEMPUHIIMITUAIBHOTO XapaKkTepa B OTBETE Ha

9K3aMEHE U B PELICHUH 3aJIa4H.

Ouenka 2 npoOensl B 3HAHMAX OCHOBHOTO — IPOrPaMMHOTO — MaTepHaa,

(HEYIOBIIETBOPUTEIHHO)

MIPUHIUIIHAIIBHBIC OIIIMOKH Ipu OTBETC Ha BONPOCHI U B PCIICHUU
3agadu.
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5. KOMIIVIEKT OIEHOYHBIX MATEPHUAJIOB

1o JTUucIUIUIMHE «DU3HKO-XMMHYECKHE MTPOIIECCHI B TEXHOChepe»
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1. Crneuudpuxanusi

1.1. Ha3naueHue KOMILIEKTa OLIEHOYHBIX MaTepuasioB (gajiee — KOM)

Haumenosanne YI'C/YTI'CH — 20.00.00 TexnochepHnas 6€301MacHOCTh U IPUPOIOTIOTH30BAHUE
Hamnpasnenue noaroroku - 20.03.01 Texnochepnas 6e30macHOCTD
Hamnpasnennocts — TexnocdepHast 6e30macHOCTb

1.2. HopmaruBHOE OCHOBaHHE OTOOPA COACPKAHMS

@enepalibHbIl rocy1apcTBEHHBIH 00pa3oBaTenbHbld CTaHAapT Bbicuiero odpasosanus (OI'OC
BO), yrBepxnéunsiii Ilpukazom MunuctepcTBa obOpazoBaHusi U Hayku Poccuiickoit deneparum

25.05.2020 r. Ne 680

[Tpodeccuonanphslii crangapt "Crenuanuct B odsnactu oxpansl Tpyaa" N 524n ot 04.08.2014

r. IIpodeccuonanpupiii cranmapt "CoemuanucT 1O JKOJIOTHYECKOM — Oe3omacHOCTH (B
npombinieHHocT!)" N 5771 ot 07.09.2020 1.
1.1.0011ee KOIUYECTBO TECTOBLIX 3aIaHUI
Kon HaumeHnoBaHnne KOMIIeTEHIINHT KomnuectBo
KOMIIETCHIINU 3alaHuI
YK-1 CriocobeH oCyIIeCcTBISATh MMOUCK, KPUTUIECKHU aHAIIA3 U CHHTE3 5
WHPOPMALIUH, TIPUMEHATH CUCTEMHBIN TTOAXO ISl PELICHUS TOCTABICHHBIX
3amaq
Bcero 5
1.2.PacnipeniesieHrie TECTOBBIX 33JaHUN IO KOMITETEHITHSIM
Kon HaumeHoBanue KOMNETEHIUU HaumeHnoBanue MHIUKATOPOB Howmep
KOMITCTEHIINU c(OPMUPOBAHHOCTH KOMITETCHIIUH 3a1aHus
YK-1 Crnioco0OeH ocyIecTBISATh VYK-1YK-1.1 Ananuzupyer 3agaqy, BbLACIS 1-5
MOUCK, KPUTHUECKHI aHali3 U | ee 0a30BbIe COCTABIISIIOIIIE, pACCMATPUBAET U
cuHTe3 nHpopMaIuy, npejiaraeT BO3MOXKHBIC BapUAHTHI PEIICHHS
MPUMEHSTH CHCTEMHBIH NIOCTABJICHHOM 33/1a4M, OLIEHUBAs UX
MOAXO JUISl PELICHHS JIOCTOMHCTBA M HEJIOCTATKH
IIOCTaBJIEHHBIX 3aa4 YK-1YK-1.2 Onpenensier, ”HTEPIPETUPYET U 1-5
pamwkupyet uHbopMarmio, TpedyeMyro s
peuIeHus MOCTAaBICHHOM 33/1a4u;
OCYILIECTBIISIET TOUCK MH(OPMAIIUH TI0
pa3IMYHBIM THIIAM 3aIPOCOB
YK-1YK-1.3 IIpu o6pabotke nadopmanmu 1-5
oTanyaeT (akThl OT MHEHHUH, HHTEPIpETaLni,
OIIEHOK, (hOpMHPYET COOCTBEHHBIE MHEHUS U
CYXJICHUsI, apTYMEHTUPYET CBOW BBIBOJIBI
TOYKY 3pEHHUS
1.5 Tunbl, ypOBEHb CII0KHOCTH U BPEMsI BBITIOJIHEHUSI TECTOBBIX 3a/IaHUN
Kon WNupukarop Howmep Tun 3apanus YpoBeHb Bpems
KOMIIETCHIMH | C(HOPMHUPOBAHHOCTH | 3aJaHU CJIO’KHOCTH BBITIOJTHEHHUS
KOMIIETEHIIUU A (MuH)
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YK-1 YK-1

Cnocoben

OPpUMCHATH

IJI pCIICHUSA

OCYIIIECTBIISIT TIOHCK,
KPUTHYECKUN aHaIu3 U 2
CHHTE3 HH(pOpMaIWH,

CUCTEMHBIN MOIXO, 3

IIOCTAaBJICHHBIX 3a1a4

1 3amanue 3aKkpeIToro Tna | [loBeIIIeHHBTI 5
Ha YCTaHOBJICHUE

COOTBCTCTBUA

3amanue 3aKkpeIToro Tumna | [loBeIIeHHbII 5
Ha YCTaHOBJICHUE

IIOCJICA0BATCIbHOCTH

3ananue BazoBsrit 3
KOMOWHHUPOBaHHOTO
THUIIA ¢ BEIOOPOM OIHOTO
MIPaBUJILHOTO OTBETA U3
YEeTBIPEX
MIPEI0KCHHBIX U

000CHOBAaHHUEM OTBETA

4 3ananue BbazoBsrit 3
KOMOWHHUPOBaHHOTO
THIIA C BEIOOPOM
HECKOJIPKUX BAPHAHTOB
OTBETA U3
MIPEJIOKCHHBIX C
000cHOBaHHEM BBIOOpA

OTBCTOB

5 3amaHue OTKPBITOTO THUTIA Bricoxwuit 10

C Pa3BEPHYTHIM OTBETOM

1.6 Cuenapuu BBITIOTHEHHUS! TECTOBBIX 3aJIaHUN

Tun 3amanusa

ITocnenoBateabHOCTh JEHCTBUI IPH BBITOJIHEHUH 3a/1aHUS

3amanue 3aKpBITOTO THUIIA HA
YCTAaHOBJICHHUEC COOTBETCTBUA

1.BHUMaTeIbHO IPOYMUTATH TEKCT 33AaHUSI U TIOHSTh, YTO B KAUECTBE
0TBETa OKUAAIOTCS Maphl DJIEMEHTOB.

2.BHUMAaTENhHO MPOYUTATh 00a CIIUCKA: CIIHCOK 1 — BOIPOCHI,
YTBEp>KICHHUS, (PAaKThl, HOHATHS U T.J.; CIIMUCOK 2 — YTBEPXKICHNUS,
CBOWCTBa 0OBEKTOB H T.1I.

3.ConocTaBHTh 3JIECMEHTHI CITHCKA 1 ¢ DIeMEHTaMHM CHHCKa 2,
chopMHPOBATh NAPhI JIIEMEHTOB.

4.3anucaTh nonapHo OYKBbI U IUGPHI (B 3aBUCIMOCTH OT 3aIaHHS)
BapraHTOB oTBeTa (Hanpumep, Al niu b4)

3aHaHI/IC 3aKpLITOI'O THIIA HA
YCTAHOBJICHHUEC MTOCIICAOBATCIBHOCTH

1. BHuMaTensHO MPOYHUTATH TEKCT 3aJIaHUS U MTOHSTH, YTO B
KadeCTBE OTBETA OXKUIAETCS TOCIIEeI0BATEILHOCTh JIEMEHTOB.

2.BHUMaTenbHO MPOYUTATH TPEITIOKECHHBIE BADUAHTHI OTBETA.

3. ITocTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3 MPEIOKEHHBIX
DIIEMEHTOB.

4. 3anucatb OYKBBI/IUGPHI (B 3aBUCUMOCTH OT 3aJIaHUsI) BAPHAHTOB
0TBETa B HYXKHOH ITOCTIeIOBATEILHOCTH 0e3 MpoOeoB

Y 3HaKOB npenuHanus (Hampumep, BBA umm 135).

3anaHre KOMOMHUPOBAHHOTO THIIA C
BBI60pOM OIHOTO HpaBI/IHBHOTO
OTBETA U3 T-IeTBIpéX HpeJIHO)KeHHBIX nu
000CHOBaHHEM OTBETA

1. BHMMaTenbHO NpOYNTaTh TEKCT 331aHUS U MIOHATH, YTO B KAUECTBE
0TBETa O’KUAAETCS TOIBKO OJWH M3 MPENIOKEHHBIX BAPUAHTOB.

2.BHUMAaTEIHHO POYNTATH MPEII0KEHHbIE BAPUAHTHI OTBETA.

3.BeiOpats oanH OTBET, HanboJIee BEPHBII.

4. 3anmcatpb TOIBKO HOMEp (Miu OyKBY) BEIODAaHHOTO BapuaHTa OTBETA.

5.3anucath apryMeHThl, 000CHOBBIBAIOIIME BEIOOD OTBETA.

3aZLaHI/IC OTKPBITOI'O THUIIA C
[PA3BECPHYTHIM OTBETOM

1. BHuMaTenbHO MPOYMTATH TEKCT 3aJIaHUS U MOHSITH CyTh BOIPOCA.
2.IIpogymMath JOTUKY U OJHOTY OTBETA.

3.3anmcarh OTBET, HCIIONIB3YS YE€TKNE, KOMITAKTHBIE (DOPMYIHPOBKH.
4. B cirygae pacu€THOU 3aa4M, 3aUCcaTh PEIICHUE U OTBET.
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1.7.CucreMa oLleHUBAHUS BLIIIOJIHEHUS TECTOBBIX 3aJaHUI

Howmep VKa3zaHus 1o OlecHUBAHUIO Pesynbrar oneHuBaHus
3aJaHus (6amel, TOTyYeHHBIE 32 BHITOJIHEHUE
3aJIaHUs/XapaKTePUCTHKA MPABUIBHOCTH OTBETA)
3amanue 1 3agaHue 3aKphHITOTO THUMA Ha [TonHoe coBmaneHHe C BEPHBIM OTBETOM
YCTaHOBJICHWE COOTBETCTBHUSI CUMTAETCS oleHuBaeTcsd 1 OamioM;
BEpPHBIM, ©CITH HEBEpPHBIN OTBET WK ero orcyTcTBre — 0
MPaBWJILHO YCTAHOBJIEHBI BCE 0asios.
COOTBETCTBHS (TO3UIUH M3 OJHOTO JInbo yka3pIBaeTCs «BEPHOY/ KHEBEPHOY.
CTOJIOIIa BEPHO COITOCTABIICHBI C
MO3UIUSIME JIPYTOTO)
3aganue 2 3agaHue 3aKpbHITOTO THUMA Ha [TonHoe coBmaneHHe C BEPHBIM OTBETOM
YCTaHOBJICHUE IOCJICIOBATEIHBHOCTH oreHuBaeTcsa 1 Oammowm;
CUHMTAETCS BEPHBIM €CJIH JOIyIIEHBI OMTHOKY WITH OTBET OTCYTCTBYET
€CJIH TIPAaBIIIFHO yKa3aHa BCA — 0 Oayu1OB.
MOCJIEA0BATEIILHOCTD ITUGP JInbo yka3pIBaeTCs «BEPHOY»/ KHEBEPHOY.
3apanue 3 3ananue KOMOMHIPOBAHHOTO THIIA C CoBnazieHHue ¢ BEpHbIM OTBETOM OLIEHUBAETCs 1
BBIOOPOM OZIHOTO BEPHOTO OTBETA U3 0aJIJIOM; HEBEPHBIH OTBET WJIM €r0 OTCYTCTBUE —
MPEeUIOKEHHBIX ¢ 000CHOBaHUEM BhIOOpa 0 6amoB.
OTBETa CUUTAETCS BEPHBIM, €CITH JInbo yka3pIBaeTCs «BEPHOY/ KHEBEPHO.
MIPaBUIILHO YKa3aHa IU(pa U MPUBEICHBI
KOPPEKTHBIC apTyMEHTBI, UCTIOJIb3yEMbIC
pH BEIOOpE OTBETA.
3ananue 4 3amanue KOMOMHHUPOBAHHOTO THIIA C [lonHoe coBmaneHHE C BEPHBIM OTBETOM
BBEIOOPOM HECKOJILKHX BapHaHTOB OTBETA oueHuBaetcst 1 Oammom;
U3 MPEJIOAKESHHBIX ¢ 000CHOBAaHHEM €CJIM JIOMYIIEHBI OITUOKK UIIH OTBET OTCYTCTBYET
BEIOOpA OTBETOB CUUTAETCS BEPHBIM, — 0 Oayu1OB.
€CJIM TIPaBUIILHO yYKa3aHbI TU(PHI U JInbo ykas3pIBaeTCs «BEPHOY/ KHEBEPHOY.
MIPUBEICHBI KOPPEKTHBIC aPTyMEHTBI,
HCIIONIb3YeMBIE TIPH BBIOOPE OTBETA.
3aganue 5 3agaHue OTKPBITOrO THHNA C [Tonublil mpaBUIIBHBINA OTBET HA 3a/laHUE
pa3BEepPHYThIM OTBETOM CUHUTACTCSI OIICHMBaETCs 3 0ayuIaMu; €CJii JIOMyIeHa OJTHa
BEPHBIM, €CJIM OTBET COBIIQIACT C OIIMOKA/HETOYHOCTH/OTBET MPABUIIbHBIN, HO HE
STAJIOHHBIM TI0 COACP KAHUIO U TIOJTHOTE. | TMOJHBINA — 1 Oa, eciu JomyIieHo 0oJiee OaHOH
OIMMOKW/OTBET HENPABUIIBHEIN/ OTBET
orcytcTByeT — 0 6aJI0B
JInbo yka3pIBaeTCs «BEPHOY/ KHEBEPHOY.

1.8.0nmcanue TOMONHUTENBHBIX MAaTEPHATIOB U 000PYAOBaHUS, HEOOXOAMMBIX JIJIS1 BBIIOJHEHUS
TECTOBBIX 33/1aHUH (IIpU HEOOXOIUMOCTH).

21.]'[5{ BBIIIOJIHEHUA TECTOBBIX Sa,ZIaHI/Iﬁ JOMOJTHUTCIIbHBIX MAaTCPHUAJIOB U 060py)1013aH1/1$1 HE

TpebyeTcs.

2. TecroBble 3aJaHUA

3aganue 1.
Coomuecume peakyuio u eé mun. 3anuwume 6 omeem Yu@ppvl, PACNoIONCUE UX 8 NOopsOKe,
coomeemcmayroujem OyKeam.
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peakuus Tun peakunn

A) 36y A/1U0OCKoOhUuYecKas 1),Z[JI$I pa36aBJIeHHBIX PacTBOpPOB  HEOQJICKTPOJIUTOB ITOHHIKCHHUEC

KOHCMaHma TEMIIEpaTypbl 3aMEp3aHHsl MPSIMO IPOMOPIHUOHATBEHO MOJISIIEHOMN
KOHIIEHTpAaIlU1 pacTBOpa

B) KpuocKonuveckas 2) KOdPUITUEHT MPONOPIUOHAIIBHOCTH B YpaBHEHUH,

KOHCMAaHmMa OIKCHIBAIOIIEM MOBBIIICHUE TEMIEPaTypbl 3aMEP3aHUsl pacTBOpa Mo
CPaBHEHHUIO C YUCTHIM PaCTBOPUTEIIEM

B) 30KOH Payas 3) Ilpu moBbINIEHWH TeMIlepaTypsl Ha Kaxkasle 10 rTpamycoB

Kpuockonuyeckui KOHCTAaHTa CKOPOCTM TOMOTEHHOM  3JIEMEHTapHOW  peaklHu
yBeJIMuMuBaeTcsa B 2—4 pasa.

I') npasusno Baum-Togdga | 4). k03 PUIIMEHT  MPOMOPIHOHATBHOCTH B YPAaBHCHHH,

OIMHMCBIBAKOIIECM IMOHMMXCHUC TEMIICPATYPhI 3aMEp3aHusa pacTBOpa I10
CpPaBHCHHIO C YUCTBIM PACTBOPUTCIICM

3anuwume 8v1Opanubie Yu@dpvl OO COOMEEMCMBYIOUWUMU OVKBAMU.

A

b B r

3ananmue 2.

Yemanosume npasujibHyo 3anucb CXxembvl cajlb6AHUUYECKO2O0 dlIeMenNa

1) pacTBOp AJIEKTPOIUTA
2) COJIEBOIT MOCTHK

3) kaTox

4) aHon

Sanuwume coomeemcmeyryio noC1e008amenbHOCHb uud)p clesa Hanpaeo.

3ananmue 3.

IIpouumatime mexcm, 8vibepume Haubolee 8epHblll BAPUAHM OMEema
[aiite onpenenenne, XuMHUeCcKas TEPMOJIUHAMUKA U3Y4aET:
1) TernoBbie 3G PEKThI, HAPABICHHS H PABHOBECHS] XUMHUYECKUX TTPOIIECCOB.
2) MexaHHU3MBbI IPOTEKAHHS PEAKIIHIA;
3) CkopoCTh XUMHYECKHX PEAKIH 1 PABHOBECHS;
4) KauecTBEHHBIN aHAIM3 PACTBOPOB

OTtBeT:

3aganmne 4.

Buumamenvno npouumaﬁme mekcm 3a0anus. 3anuwiume peuteHue u omeent.
Yro u3 NEPCUUCIICHHOI'O OTHOCAT K UCKYCCTBCHHBIM UCTOYHHUKAM 3arpsAa3HCHUS OKPY)KaIOH_[Cﬁ

Cpensbl:
1) TpaHcnopT;
2) BBIBETPUBAHMUE;
3) ByJIKaHBbI;
4) MpOMBIIIJIEHHOCTh

OTtBeT:
Pemenne:

https://dstu.ru/sveden/files/FOS Fiziko-ximicheskie processy v texnosfere.pdf

3aganmue 5.
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https://dstu.ru/sveden/files/FOS_Fiziko-ximicheskie_processy_v_texnosfere.pdf

IIpouumatime mexcm, bibepume Haubonee 8epHvle BaAPUAHMbL OMEema

Tpancdopmarust coennHEHH a30Ta B TOYBaX BKIIIOYAET Psifl MPOLIECCOB, TAKUX KaK:

1) BBIMBIBaHHE PA3JIMUHBIX COEIMHEHUN a30Ta C BHYTPUIIOYBEHHBIM U IIOBEPXHOCTHBIM
cTokoM; 2) ukcanmst noHa NH4+ rmuHUCTBIMU MUHEpaIamMu; 3) aMMOHUpUKamws; 4)
neHutpudukanus; 5) HuTpuukanus; 6) npeBpalieHue a30TocoAepKalluX CoeIMHEHUH
OpPTraHUYECKUX OCTATKOB B TYMYCOBBIE KUCIIOTHI; 7) HUKcanus aTMOC(HEpHOTo a30Ta
OaktepusiMU. B kakoil 1ociae10BaTenbHOCTH JOKHBI IPOTEKATh 3TU MPOLECCHI?

BapuaHnrsbl:

1) 1-2-3-4-5-6-7; 2) 3-4-1-2-6-7-5; 3) 7-5-6-2-1-3-4; 4) 7-6-3-5-4-2-1; 5) 7-3-6-4-2-1-5.
Ortser:

3. K104 K OleHHBAaHUIO TECTOBLIX 3aJaHUM

No Bepngriit oTBET Kpurepun onennBanus
3aJaHus

1 A2b4B113 1 6 — momHOE TpaBUIHLHOE
COOTBETCTBHE
0 6 — ocTanbHbIE CiTyyan

2 42123 1 6 — coBnajieHre ¢ BEPHBIM
OTBETOM
0 6 — ocTanpHBIE CTyYan

3 4 1 6 — MoNHBIN NPaBUILHBINI
OTBET
0 6 — Bce ocTalpHBIC CITydan

4 Kp=Ccry/C?H, 3 6 - TOJHBIN MPaBUITHHBIN
OTBET;

1 6 - momymeHa oxHa
oIINOKa/HETOYHOCTb,

0 6 - gomymieHo 0oJsiee OHOM
OIIMOKH/OTBET
HETPaBUILHBIN/ OTBET
OTCYTCTBYET

5 4 1 © — MONHBINA TTPaBUIBHBIN
OTBET
0 6 — ocTanbHbIE CIyYan
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEHUS
M3MCHCHUS
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