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[TpopekTop mo y4eOHOii
U Hay4HO pabote

Cht-
JL.M. KopHusnosa

14.06.2023 r.
b1.0.12

XHMMHMA ¥ IK0JIOTUS
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 23.03.01 TexHos0rHMs TPAaHCIIOPTHBIX MPOLIECCOB
Hampasnennocts (mpoduns) OpraHuzanus NepeBo30K U YIIPABICHHE HA aBTOMOOWIBHOM

TpaHCIOpPTE
Kranuduxarms Bbakanasp
dopma oOydeHHs 3a04Hast
OO6mast TpyI0eMKOCTh 6 3ET
YacoB 1o yaeOHOMY IIaHy 216 Bupas! koHTpONIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 20
CaMOCTOsTebHAs paboTa 187
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 8 8 8 8
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 8 8 8 8
Wroro ayn. 20 120 |20 |20
KonrakTHas padora |20 |20 |20 (20
Cawm. paboTta 187 [ 187 | 187 | 187
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 216 | 216 | 216 | 216




[Iporpammy cocTaBui(u):
KaHO. ¢.-X. HAYK, 0oy., [Ipoxonvesa M.B.;kano. buon. nayx, ooy., Cepeda H.B.

[pu pazpaboTke pabodeii mporpaMMBbl AUCIUILIHHEI (MOIYIs) "XUMUS U 9KOJOTHA" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 23.03.01 TexHoMOTHS TPAaHCIIOPTHRIX Tpo1ieccoB (mpuka3z MunoOpraayku Poccum ot 07.08.2020 . Ne 911).

2. Yuebnslii tutan: Hanpasnenue nmoarorosku 23.03.01 TexHOIOTHS TPAHCIOPTHBIX MPOIIECCOB
HanpasnenHnocts (mpodwmis) OpraHusaiusi MEepeBO30K M YIpaBlICHHE Ha aBTOMOOHIIBHOM TPAaHCIOPTE, OAOOPCHHBIH YUeHBIM
coseroM ®I'BOY BO Yysamickuiit 'AY ot 14.06.2023 r., nporoxon Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii Bemyckatomeii kadenpoit Ilymkapenko H.H
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | Llempro OCBOCHUS JUCIMIUIMHBI 03HAKOMIICHUE CTYICHTOB C KOHIETITYaIbHBIMI OCHOBAMH XUMHH H YKOJIOTHH KaK
COBPEMEHHOI1 KOMIIJIGKCHON HayKH, H3y4alolled XMMHUYECKHE MPOLECCHI, ITPOTEKAIOINE B PA3INYHBIX reocdepax 3eMiH;
(hopMHUpOBaHKE NPECTaBICHUN O B3aHMOCBSI3aHHOCTH TIPUPOIHBIX (PH3NYECKUX, XHMUUECKHX U OMOJIOTMYECKHX
IIPOIIECCOB B Pa3IMIHBIX 3¢MHBIX 000JI0UKAX M XapaKTepe BIUSHI Ha HIX YeJIOBEUECKON IeSTEIFHOCTH.

1.2

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OITOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBapUTEIbHOI MOATOTOBKE 00yUYal0Ierocs:

2.2 | IucuMILUIMHbBI U MPAKTHKH, /151 KOTOPHIX 0CBOEHHE TaHHOM TUCHUIINHBI (MOIYJI51) HEOGX0AUMO KAK
npeauecTByolee:

2.2.1 | OGmiast 3JeKTPOTEXHUKA U SJICKTPOHHUKA

2.2.2 | llpuknanHas MaTeMaTHKA

2.2.3 | Texauyeckass MEXaHUKaA

2.2.4 | DKOHOMHKA U MEHEHKMEHT

2.2.5 | TonuBo U cMa304HbIE MaTepHabl

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHMSI U CLIUTIJINHBI
(MOJY.JIS)

OIIK-1. CriocoGeH TpIMEHATh eCTeCTBeHHOHAYYHbIE W OOIICHH)KSHEPHBIC 3HAHNSI, METO/IBI MATEMaTHYECKOTO aHAIIN3a U
MOJIETTUPOBAHHUS B IPO(ECCHOHAIBHON NeITeIbHOCTH;

OIIK-1.1 O6mamaer ecTeCTBEHHOHAYIHBIMH M OOIIEHHKEHEPHBIMHU 3HAHUSAMH, METOAAMH MaTeMaTHIECKOTO aHAIN3a ’
MOJIETUPOBAHHUS B MPO(ECCHOHANBHOI eI TeTbHOCTH

OIIK-1.2 OcymecTBisieT BBIOOP HEOOXOAUMBIX €CTECTBEHHOHAYUHBIX U OOIIEHH)KEHEPHBIX 3HAHUN, METOJIOB MAaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS TS PEICHHs MPO(ECCHOHATBHBIX 3a1a4

OIIK-1.3 HpI/IMGHHGT Ha NNPAKTUKE CCTCCTBCHHOHAYYHBIC 1 06H1€I/IH)K€HCPHLI€ 3HaHHUsA, MCTOJAbl MATEMATUYCCKOI'O aHaJIn3a 1
MOJCIUPOBAHUS JI PCIICHUA TPAKTUYICCKUX 3a1a49 B HpO(l)eCCHOHaJILHOﬁ JCATCIIBHOCTH

OIIK-2. Crioco6eH oCymecTBIATh TPOPECCHOHATLHYIO ISATEITLHOCTD C YIETOM SKOHOMHUYECKHX, YIKOJIOTHISCKUX U COIIHMATHHBIX
OTpaHUYEHHI Ha BCEX ATalaX KU3HEHHOTO UK TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILJIEKCOB,

OIIK-2.1 O6magaer 3HAaHUSAMH OCYIIECTBICHUS MPO(HECCHOHATHLHOMN IESTEIHHOCTH C yI€TOM 3KOHOMUYECKUX, SKOJIOTUICCKHIX H
COI[MAJIBHBIX OTPAaHUYCHHUI Ha BCEX 3TAlaxX KU3HCHHOTO [UKIIA TPAHCIIOPTHO-TEXHOJOTMUYECKUX MAIIIMH 1 KOMILUICKCOB

OIIK-2.2 B npodeccrnoHanbHOMR NeSTENbHOCTH OCYIIECTBISIET BHIOOP HEOOXOIUMBIX SKOHOMHYECKUX, IKOJIOTUIECKUX U
COLIMAJIbHBIX OTPaHUYEHHUIT Ha BCEX STaNax KU3HEHHOTO [IUKJIA TPAHCIOPTHO-TEXHOIOTHYECKUX MalllMH U KOMIUICKCOB

OIIK-2.3 HpI/IMeHHGT Ha INPaKTHUKE HCO6XO}II/IMBIC OKOHOMMYECCKUEC, SKOJIOTHUYICCKUC U COLIMAJIBHBIC OTPaHUYCHUA Ha BCEX dTalax
KU3HCHHOTO ITHUKJIa TPAHCIIOPTHO-TEXHOJIOTHICCKUX MAIllMH U KOMITJICKCOB

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1 | - XUMHUYECKYI0 CHMBOJIUKY, BaKHEHIINE XUMUYECKUE TOHATHUS - XUMHUYECKH JIEMEHT, BEIIECTBO, MOJIb, OTHOCUTEIbHAS
MOJIEKYJISIpHAsI Macca, MOJISIPHBIN 00beM, BaJICHTHOCTb, CTETIEHb OKHCIICHHSI, OKUCIICHUE U BOCCTAHOBJICHHE, OKHCITUTEIh
7 BOCCTAHOBHTEIb, JICKTPOJIUT U HEIJIEKTPOIIUT, IEKTPOTUTHIECKAs TUCCOIHAINS, NOH, TETUIOBOH 3P PEKT peaKium;

3.1.2 | - OCHOBHEBIE 3aKOHBI XUMHH 1 SKOJIOTHH;

3.1.3 | - OCHOBHBIC TEOPHH XUMHH: XUMHUYECKOH CBSI3H, SJICKTPOJIUTUICCKON UCCOIMALINN, CTPOCHUS HEOPTaHUYECKUX
COCIIMHCHU;

3.1.4 | - BaxkHEHIIKE BEIIECTBA U MAaTEPHAIbl: OCHOBHBIE METAIUIBI U CILIABbI, CEPHAs, CONAHAs, a30THAsA U YKCYCHAs KHCIIOTA,
IIeT0YH, aMMHUaK, MHHEpaJIbHBIC YI0OpeHNSI.

3.2 | YmeTh:

3.2.1 | - Ha3BIBATH HU3Y4YCHHBIC BCUICCTBA 110 Me)K}IyHapOZ[HOﬁ HOMCHKIJIATYypEC, ONPCACIIATL BAJICHTHOCTDb U CTCIICHDb OKHUCIICHUS
XUMHUYCCKHUX DJICMCHTOB, THII XHMUYECKOH CBS3H B COCIMHCHUAX, XapaKTEP CPE€Abl B BOOAHBIX PACTBOPAX, OKUCIUTEIb U
BOCCTAaHOBUTCIIb,

3.2.2 | - 0OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT MX COCTABa M CTPOEHUS, TPUPOIY XUMUIECKOU CBSI3H, COCTOSIHUE U
CMEIIICHHE XMMHUYECKOTO PaBHOBECHS,

3.2.3 | - BBIYMCIATH MAaCCOBYIO JI0JIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIIEHTPALINIO, KOJIMYECTBO BEIECTBA,
00beM HIIM Maccy 10 KOJIMYECTBY , 00bEeMy MIIM Macce pearcHTOB WIIH IIPOAYKTOB PEaKIMH1, BOJOPOJHBIN OKa3aTelb
PacTBOPOB KUCIIOT, OCHOBAHHUII U COJIEH.

3.3 | AMeTh HAaBBIKH U (HJIH) ONBIT A€SITEJILHOCTH:




33.1

- COBPEMEHHOI XMMHUUECKOH TEPMUHOJIOTHEH B 00JIaCTH HEOPTaHMYIECKON M aHATUTHYECKON XUMUH, OCHOBHBIMHU
HaBBIKaMU 0OpalleHus ¢ JJabopaTOpHbIM 00OPYIOBAHUEM U TIOCYIOM.

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanne
3aHATHA/ Kype 1197071 pakr. | moar.
Paznen 1. Beenenne ®@usuko-xumMnueckast
3BoJiionus reocgep 3emiin
Tema 1. OCOOEHHOCTH XMMHUYECKUX 1 2 OIIK-1.1 JIT.1 2 0 ITpobGnemuast
MIPEBPAICHUH B TPUPOTHBIX cHcTeMax. /JIek/ OIIK-1.2 JI1.2J12.1 JIEKLIAS
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. OcoOEHHOCTH XHMHUYIECKUX 1 25 OIIK-1.1 JI1.1 0 0 VYcTHbIN OTBET
IpeBpaleHuil B IPUPOAHBIX cucTeMax. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOIIPOC
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckast uCTopus 1 30 OIIK-1.1 JIT.1 0 0 YcTHBIN OTBET
rutaneTsl. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOTIPOC
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Paznen 2. duzuko-xumMmuyeckue npoueccol
B aTMoc(epe
Temal. @OTOXMMHYECKUE TPOLIECCH] B 1 20 OIIK-1.1 JI1.1 0 0 YcTHBIM OTBET
BEPXHHX CJI0SAX 3eMHOU aTMocdepsl. /Cp/ OIIK-1.2 JI1.2712.1 Ha BOIIPOC
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. OU3HKO-XMMHUECKUE MTPOIIECCHI B 1 20 OIIK-1.1 JI1.1 0 0 VCTHBIN OTBET
tpomocdepe. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOTIPOC
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Pa3gen 3. Xumuyeckue npoueccbl B
ruapocdepe
Tema 1. AHOMabHBIC CBOMCTBA BOJIBI M, UX 1 2 OIIK-1.1 JI1.1 0 0
poib B ipupoe. /JIex/ OIIK-1.2 JI1.2712.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. AHoMaJIbHBIE CBOMCTBA BOJLI M, HX 1 20 OIIK-1.1 JI1.1 0 0 Y CTHBIN OTBET
poab B mpupoe. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOITPOC
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. OKUCIUTEIIEHO-BOCCTAHOBUTEIHHBIC 1 2 OIIK-1.1 JI1.1 2 0 IIpobnemuas
nporeccs B runpocdepe. /Jlex/ OIIK-1.2 JI1.2J12.1 JICKIUST
OIIK-1.3
OIIK-2.1
OIIK-2.2

OIIK-2.3




Tema 2. OKUCIUTENBHO-BOCCTAHOBUTEIbHbIE
nporiecchl B ruapochepe. /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.1
JI1.2J12.1

Pabora B
MaJIbIX TPYIIax

Tema 2. OKHCIUTENBLHO-BOCCTAHOBUTENIHLHBIE
nporieccs B ruapocdepe. /Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

JI1.1
JI1.2712.1

Y CTHBIN OTBET
Ha BOIIPOC

Pa3znen 4. Xumuueckue npoueccol B
MOYBEHHOM CJIoe

Tema 1. DieMeHTHBIN 1 (Ha30BBIN COCTAB
noys. ['ymye. /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J.1
JI1.2712.1

Tema 1. DnemeHTHBIH 1 (a30BEIif COCTaB
noys. ['ymyc. /Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.1
JI1.2J12.1

Y CTHBIN OTBET
Ha BOIIPOC

Tema2. MHUKpO3IEMEHTBI 1 XUMHYECKOE
3arpsi3HEeHue T0YB. /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J.1
JI1.2712.1

Tema2. MUKpPO371€MEHTHI U XUMUUECKOE
3arpsi3HeHue moys. /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.1
JI1.2J12.1

Tema2. MHUKpO3IEMEHTBI 1 XUMHYECKOE
3arpsisHeHue nous. /Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J.1
JI1.2712.1

VCTHBIN OTBET
Ha BOIIPOC

Pazgen S. Murpauus u Tpanchopmanus
3arpsi3HAIINKX BellecTs B 6uocdepe.

Temal. Knaccuduxanus METPUPYIOITHX
anemenToB. /Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.1
JI1.2J12.1

Y CTHBIN OTBET
Ha BOIIPOC

Paznen 6. Koutpoanb

KonTpons /Ox3amen/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

JI1.1
JI1.2J12.1

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

He npemycmorpero.

5.2. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY




1. llens v 3amaun QTUCHUTUINHBI « XUMUS U DKOJIOTHS) ?

2. BO3HMKHOBEHHE XUMHUYECKUX DJIEMEHTOB U COJIHEUHOU CHCTEMBI?

3. Dransl 3BoNIONHN OHOChEpBl, BOSHUKHOBEHHE JKH3HU?

4. «XvMHS U SKOJOTHs» U «3eJIeHast XUMUS» - €AMHCTBO LTI U pa3HUIla UxX

peanuzanyu’?

5. TemmnepatTypHblii IPOQUIIL U CTPYKTYpa aTMOCHEPHI KaK CIeCTBUE BO3ACHCTBUSI COTHEUHON
panuanuu?

6. lI3MeHeHMe NaBICHUS U XUMUYECKOIO COCTaBa BO3/yXa II0 BbICOTE?

7. TlocTosiHHBIE U TIEpEeMEHHbIE KOMIIOHEHTHI BO3/1yXa U MOJITIOTAHTHI?

8. Dx3ochepa, noHochepa, ctpatochepa, Tpornochepa 0COOCHHOCTH XUMHUIECKOTO cOCTaBa’?
9. 3arps3HuTENN aTMOchepsI?

10. IIpuposnHsIe U aHTPONIOTEHHBIE HCTOYHUKH BO3HUKHOBEHUS 3arpsi3HUTENEH aTtMochepsl?
11. Heopranudeckue u opraHMYecKue MOJUIIOTAHThl - XMUMHUYECKHE MEXaHU3MbI UX
Tpanchopmaryu’?

12. IlepBuuHOE U BTOPUYHOE 3arpsI3HEHUE IIPU3EMHOIO CII0SI BO3ayXa?

13. BoszelictBue aTMOC(epHBIX HOJIIOTAHTOB T1a YKOCUCTEMBI, pACTEHHsI, YeTOBeKa?

14. OcoOEHHOCTH CTPOCHHS MOJICKYIIBI BOJBI, CTPYKTYPa «MOHOMEPOBY» U «aCCOLUATOBY B
MOBEPXHOCTHBIX BOJax?

15. Tlonsarue o «Tspxenoit» u «CBepxTsixenoi» Boae?

16. DKoJiornuecKue TUIILI BOI?

17. ®m3nudeckue, OpraHOJICNITHYECKUE, XUMUYECKHE, (DM3HOIOTHICCKHE, PAHOaKTHBHEIC
CBOIICTBA MPUPOAHBIX BOA?

18. KpyroBopot BoJibI B ipupoe?

19. Knaccuduxkanus npupoIHbIx Boa?

23 YHHUKaIbHOCTH BOJBI aTMOC(EpHI?

24 Oco6eHHOCTH TOBEPXHOCTHBIX BOJ TUAPOChEphl, ToA3eMHbIe Boabl? 20

25 Makpo-, Me30-, MUKPO- KOMIIOHEHTBI IPUPOTHBIX BOA?

26. IcTOYHMKH TJIaBHBIX KOMIIOHEHTOB MPUPOIHBIX BOJ?

27. OcHOBHBIE TOKCHKAHTHI THAPOChEphl: He()Th U HEPTEIPOTYKTHI?

28. OCHOBHBIE TOKCHUKAHTBI TUAPOCHEPHI: MOTUUUKINUECKAE apOMAaTHUECKHE COeTMHEeHNUS?
29. OcCHOBHBIC TOKCHKAHTHI THAPOCHEPHl: CHHTETHYESCKIE OPraHMYECKUE BEIIECTBA (
TIECTHUIIH/IBI), NOHBI TSKEITBIX METAJIOB?

30. OcHOBHBIE TOKCHUKAHThI THAPOC(EPBI: CHHTETHUECKIE TIOBEPXHOCTHO-aKTUBHEIEC BELIECTBA
(mereprenThi)?

31. VcTOYHUKH MX BOSHHUKHOBEHHS TOKCHKAHTOB I'MAPOCQEpHI, ITyTH MUTPAINH, ACHCTBHIE Ha
9KOCUCTEMBI'?

32. Twumbl BOAONONAK30BaHUSA? BUIBI IPOMBIIIIIEHHOTO BOJOTIOIB30BaHHA?

33. TpeboBaHus, NpenbsBIsIEMbIC K INTHEBOH BOIE, BOJIC XO3HCTBEHHO-OBITOBOTO
Ha3HA4YEHUs, BOJC JUIS OPOIICHUS W ITOJIHBa?

34. CoBpeMeHHBIE MOAENN XUMUYECKOTO COCTaBa INIYOHMHHBIX Teocdep: supa, MAaHTUH, HIXKHEH
yacTh 3eMHOU KOpbI?

35. Cucremaruka 3j1eMeHTOB 110 [ o qmmMuaTy?

36. Cucremaruka snemeHToB BepHaackomy?

37. BuoduiabHbIE SIEMEHTBI: MAKPO ¥ MUKPO- SJI€MEHTHI?

38. bruodobHbIe 2JIeMEHTHI?

39. MuHepaisl - OCHOBHAs (hopMa HaXOXJIESHHS DJIEMEHTOB B 3eMHO#1 Kope?

40. Xumugeckre 0COOCHHOCTH ITIaBHBIX IPOIECCOB MUHEPATI000Pa30BaHUS MArMaTHIECKOTO,
THIPOTEPMATILHOTO?

41. Xumndeckre 0COOCHHOCTH TIIaBHBIX IPOIIECCOB MUHEPaI000pa3oBaHUs MeTaMOP(UIECKOTO,
0CaJO0yHOro?

42. Xumudeckue 0COOEHHOCTH TTIaBHBIX MPOLIECCOB MUHEPAI000pa30BaHus TUareHeTHYECKOTO,
TUIIEPreHHOro?

43. Hzomopdusm u ajcopouust - (GakTophl, yBETHUUBAIONINE Pa3HOOOpa3ne XUMHIECKOTO
COCTaBa MUHEPAIOB?

44. be3MuHepaibHbIe BUIbI HAXOKACHUS XUMUYECKUX AJIEMEHTOB B 3eMHOI1 Kope?

45. Buasl MUTpaIuy - MEXaHu4eckasi, GU3NKO-XUMHUIecKas?

46. Bunel murpanun  OuoJoTHYECKast MATPAIIH?

47. BHyTpeHHHE U BHEIIHUE (PAKTOPBI MUTpALN?

48. TexHOTeHHasi MUTPAHHUS - TSDKENbIE METAJLIbl, HUTPAThI, IECTULUABI?

5.3. TemaTuka KypcoBbIX padoT (KypcOBbIX POEKTOB)

He npenycmorpero.

5.4. ®oHA OLIEHOYHBIX CPEACTB /ISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Temaruka pedepatoB

[pupomHbIe 1 aHTPONOTEHHBIE (PaKTOPHI, OMPENENIIONe XUMHICSCKHH COCTAaB MIOBEPXHOCTHBIX BOJ CYIIIH.
KpyroBopoT OHOTEHHBIX JIEMEHTOB B BOJHBIX YKOCHCTEMaX M MOCIEICTBUS €r0 HapyIICHUS.
XuMHU4eCcKUii KpyroBOpoT KOMIIOHEHTOB BOJ MHUpPOBOIro OKeaHa.

XUMHUecKHe MPEBPAIICHNs] OPraHUUECKUX BEIECTB B aTMocdepe.
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5. 3arps3HeHre OKpYyXKalolleil cpelsl U mpodiieMa W3MEHEHUs] KIuMaTa.
6. [Tpo6Gnembl HapymIeHUsT KUCIOTHO-OCHOBHOTO OallaHCa B OKpY)XaroleH cpeze.
7. XuMudeckas: TpaHcpopMairs KOMIOHEHTOB HE()TSHOTO 3arps3HEHHsI B OKpYXarolieh cpene.
8. O30HOpa3pymamue BEemecTBa, NX UCTOYHUKN M XUMHYECKOe MOBEICHHE B aTMocdepe.
9. BrnusHIe NPOAyKTOB OPraHUYECKOr0 CHHTE3a Ha KayeCTBO OKpYXKaromel cpembl.
10. VIcTOYHMKN XMMHYECKOTO 3arps3HEHUsI OKPYXKAIOIEH CpEIbl.
11. MOHHUTOPHHT XUMHUYECKOTO 3arps3HEHUsI OKPYKAIOIIEH CpE.bl.
12. [TpumeHeHNEe XUMHUECKUX U (PU3UKO-XMMUYECKUX METOJOB aHAIM3a JUIS KOHTPOJIS COCTOSHHSA OOBEKTOB OKpYKAroIIeH
Cpezbl.
13. OCoOEHHOCTH MUTpAIH 3arps3HAIONINX BEIIECTB B PA3IHYHBIX Cpeiax.
14. Xumuueckue (hakTOps! MOYBEHHOTO IUIOJOPOINS U MpobiaeMa AerpaJalii MOYB.
15. I'yMycoBBI€ KHCIIOTBI, X COCTaB M CBOMICTBA.
16. buoreHHble »1EMEHTHI B MOYBEHHBIX MPOLECCAX.
17. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE MIPOLIECCH B IOYBAX.
18. Tsxenple MeTauIbl B IPUPOJHBIX BOJAAX.
19. bydepHOCTh 1OYB K BHEIHUM XUMHYECKHM BO3ACHCTBHUSM.
20. VoHHbI 00MeH 1 ancopOIst HOHOB ITOYBOH.
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIS)
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3natenscrBo, ron | Komnu-Bo
JI1.1 [ KopoOxun B. U., OKonorus: y4eOHUK Pocros v//1: 0
Ilepenensckuii JI. B. ®enukc, 2001
JI1.2 |T'muuka H. JI. OO6mas xumus: yaebHoe mocoove M.: KHOPVYC, 0
2010
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOPBI, COCTaBUTEH 3arnaBue W3zpatenscTBo, rox | Konnd-Bo
JI2.1 |Ilepenennckuii JI. B., |Okonorus: yaeOHUK M.: KnoPyc, 2009 0
Kopo6xun B. U.,
IIpuxoguenko O. E.
6.3.1 Ilepevyennb NporpaMMHOro obecrne4eHust
6.3.1.1 | OC Windows XP
6.3.1.2 | SuperNovaReaderMagnifier
6.3.1.3 | Office 2007 Suites
6.3.1.4 | MozillaFirefox
6.3.1.5 | MozillaThinderbird
6.3.1.6 | 7-Zip
6.3.1.7 | CpaBounas npaBoBas cucrema KoncynprantlLitoc
6.3.1.8 | DnexTpoHHbIHM Nepuoaudeckuii cnpaBouHuk «Cucrema ['apanr
6.3.1.9 | OfficeStandard 2010
6.3.1.1 | OfficeStandard 2013
0
6.3.1.1 | LibreOffice
1
6.3.1.1 | OC Windows Vista
2
6.3.1.1 | OC Windows 7
3
6.3.1.1 | OC Windows 8
4
6.3.1.1 | OC Windows 10
5
6.3.1.1 | Ubuntu (Mint)
6
6.3.1.1 | OpenOffice 4.1.1




6.3.1.1 | meguanpourpseiBatens VLC

6.3.2 IlepeueHb MHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | HanmonansHas 31eKTpoHHast 6ubnuoTeka. JlocTyn mocpeacTBOM Uconb3oBaHus ceTu «MHTepHeT» Ha 32 TepMuHama
nocryna. https://H36.pd/

6.3.2.2 | DnexTpoHHbIH nepuoauydeckuii cnpaBoyHUK «Cucrema APAHT». [TonmHOTEKCTOBBIN, 0OHOBIsIEMBI. JloCTym O
JIOKaJIbHON CETH aKaJIeMHHU

6.3.2.3 | DnexTponnas 6udnuoteyHas cucreMa «5C FOPAMT www.biblio-online.ru». [ToIHOTEKCTOBAs dNEKTPOHHAS
oubnmoteka. IHAMBUYaIbHBIN HEOTpaHHMYCHHBIN JOCTYI Yyepe3 PUKCHPOBaHHbIM BHEIIHU [P anpec akagemun
HEOTpaHMYEHHOMY KOJIIUECTBY IT0JIb30BaTeNIel U3 II000H TOUKHM, B KOTOPOIT HMeeTcs TOCTYIH K ceTH VIHTepHerT.
https://www.biblio-online.ru/

6.3.2.4 | OnexrponHo-6ubmmoreunas cucreMa ZNANIUM.COM. [omHoTekcTOBas 3ieKTpoHHast OnbnnoTeka. MHauBUyaIbHBIH
HEOrpaHMYEHHBIN IOCTYN yepe3 GUKCUpoBaHHbIM BHeHUi [P anpec akageMun HEOrpaHUUEHHOMY KOJTUYECTBY
MOJIb30BaTeNeH U3 JIFO00H TOYKH, B KOTOPOH MMeeTcs JOCTyI K ceTd MHTepHeT. http://znanium.com/

6.3.2.5 | Dnextponnas 6ubnmoreka rexundeckoro BY3a (OBC «KoHcynbTaHT cTyneHTay). [I0JHOTEKCTOBAsI SIEKTPOHHAS
6nbmoTexa. VHINBUIYaTbHBIM HEOTPAaHWIECHHBIH TOCTYI Yepe3 GUKCHpOBaHHEBIN BHeHUH [P anpec akagemun
HEOTPaHIMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTu VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.6 | OnexTpoHHas OUOIMOTEUHAs CHCTeMa U3aTenseTBa «Jlanby. IlonHOTEKCTOBAs ANIeKTpOHHAs OubIHOTEeKA.
WHauBUIya bHBIH HEOTPAaHHMYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIN BHEIIHUI [P ampec akameMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJI30BATENEH U3 JTF000W TOUKH, B KOTOPOW UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Ayauropust Bup pa6or Ha3nauenue OcHalIeHHOCTh
VuebHast ayIuTOpHs CTOuIBI, CTYIIbSI yYCHHYECKUE, IEMOHCTPAlMOHHOE 000pyIOBaHHE
(mpoextop ACER (1 mt.), mudpoBast nHTEpakTHBHAS Aocka (1 mit.),
322 Tlex nepcoranbHbI kommbiorep ACER (1 mT.) u yueOHO-HATIIAIHEIE
nocoous
337 JIa6 VYuebHas aynmuropust CTouIBl, CTYIIbSI YYEHHYECKHUE, JOCKA KIIaCCHAs
[MTomerenue s KommnbloTepHas TEXHHKaA ¢ BO3MOKHOCTBIO MOAKITIOUEHHS K CETH
camocTosTeNbHOM paboTel | "MHTepHeT" 1 oOecnieueHeM JOCTYIa B JIEKTPOHHYIO
nHGOPMATMOHHO-00pa30BaTEIBHYIO Cpey opranu3anui(19 mr.),
123 cP croisl (17 mT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IIT.), CTYIbS
yaeHndeckue (34 mr.), cryabst /M (18 1mT.), cremtaxu ¢
nuTepatypoii, Bugeoysenmmantens Optelec Wide Screen (1 mit.)
ITomemmenue ans Crousl (28 mmT.), cTynbs (48 mrT.), ImKad U CTeIUIaXH ¢ JINTEPaTypo,
CaMOCTOSATENBHON PabOTHI | KOMIIBIOTEPHAS TEXHUKA C BO3MOYKHOCTBIO TIOAKIIIOYEHHS K CeTH
1-204 CP "NuTepHeTr" U oOecreyeHrneM JOCTYNa B JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpey OpraHu3annu(4 mr.).

8. METOIMYECKHUE YKA3AHUA /U1 OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Cnenudukoii 3a09H0# GopMbl 00ydeHHs SIBIIETCS Mpeobiiaaroliee KOJIMYeCTBO YaCOB CAMOCTOSATENBHOM paOOoThI 110 CPAaBHEHHIO C
AyITUTOPHBIMH 3aHATHSMH, TOTOMY METOMKA H3YIEeHHS Kypca IpeaycMaTpUBaeT Haps/Iy C JIEKIUIMH U 1a00opaTOpHBIMH
3aHATUSMH, OPTaHU3ALUI0 CAMOCTOSTENBHOM PabOoThI CTY/ICHTOB, IPOBECHUE KOHCYIbTAIlHi, PyKOBOACTBO JOKIAJaMHU CTYJCHTOB
JUISL BBICTYIUICHUS HA HAy9IHO-ITPAKTHUECKHX KOH(PEPEHIHAX, OCYIECTBICHNE TEKYIIEro, IPOMEXKYTOUHOTO H HTOTOBOTO (hopM
KOHTPOJISL.

Y4eOHBI Iporece IS CTyACHTOB 3a09HOH (POpPMBI 00ydeHNS CTPOUTCS HHAYE, YeM JUIS CTYJCHTOB-OYHUKOB. B cBsI3M C
YMEHBILICHUEM KOJTUYIECTBa ayAUTOPHBIX 3aHATUH (B COOTBETCTBHU C pPab04MMH yueOHBIMHU IJIAHAMH) OIS CAMOCTOSATEIIBHOM
PabOThI 3HAYUTENBHO yBeInUUBaeTcs. [Ipenonasatens B nporiecce ayJUTOPHBIX 3aHITHH OCBEIAET OCHOBHBIC KITIOUEBBIC TEMBI
JUCIIUIUIAHEI M 00palmaeT BHUMaHUE CTYICHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHHTE U3 PaHee MOMYdeHHBIX 3HAHUH.

CTyneHTsl, U3yJdaromue JUCIUILIHHY, JODKHBI 00J1a1aTh HaBBIKAMU pabOoTEI ¢ 1ab0paTOPHEIM 000pyIOBaHUEM, O(POPMIICHUS
9KCHEPUMEHTA, C yUEOHO! JIUTEPaTypOi 1 APYrMMH HH()OPMAIIMOHHBIMH HCTOYHUKAaMHU B TOM YHCIIE, HHTEPHET-CAUTaMH, a TAKKe
BJIaZIcTh OCHOBHBIMH METOJJaMH, TEXHUKOW M TEXHOJIOTHEH cOopa 1 00paboTki nHpopManuy.

CamocrosTenbHas paboTa CTyIEHTOB 3209YHON (OPMBI OOYYEeHHS T0JKHA HAUMHATHCS C 03HAKOMIICHHSI ¢ pabodell mporpaMMoit
JUCLUILUIMHBI, B KOTOPOIl epedynceHbl OCHOBHAS U JOMOJIHUTEIbHAS TUTepaTypa, yaeOHO-MeTOIUIEeCKHe 3aJaHNsl HeOOXOJMbIe
JUISL U3YdEHHs TUCIUIUIMHBI 1 pabOThI Ha JJAOOPATOPHBIX 3aHATHSIX.

M3ygeHne kaxmpoi TeMBI cIeayeT Ha9MHATh ¢ BHUMATEIHHOTO O3HAKOMIICHHS ¢ HA0OpOM BOIIPOCOB. OHM OPHEHTHPYIOT CTYACHTA,
MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH Teme. ClemyeT IMETh B BUAY, UTO yIeOHUK MK ydeOHOE IT0coOue UMeeT CBOIO
JIOTUKY MOCTPOEHHUS: OJHU aBTOPHI OoJee MUPOKO, a Apyrue 6osee y3Ko pacCMaTpUBAIOT Ty WK HHYIO Tpobaemy. I1pu nzyuenun
70007 TeMBI paboyel IporpaMMBI CIEIyeT HOCTOSTHHO OTMEYaTh, KaKHe BOIIPOCH (ITyCTh B MHOI JTOTHUECKOH
MOCJICIOBATENIFHOCTH) PACCMOTPEHBI B TAHHOM TNaBe yaeOHNKa, yIeOHOTO ITocoOus, a Kakue OIymieHsl. [1o 3aBepreHnn paboThl
HaJl Y4eOHUKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKH€ TEeMBbI, BOIIPOCHI IIPOrpaMMBbI y4eOHOTO Kypca BbI YK€ U3yUHIIH, a KaKue
HPEeICTOUT U3Yy4UTh MO APYTUM UCTOYHMKAM. B ciydae BO3HHKIIMX 3aTpyIHEHUH B TOHUMAaHUH yueOHOTO MaTepuala cleayer




00paTUThCA K IPYrUM UCTOYHUKAM, T/€ U3T0KEHHE MOXKET 0Ka3aThCsl Oosee JOCTYITHBIM.

ITonnMaHMe U ycBOEHHE COJlep KaHHs Kypca HEBO3MOKHO 0€3 YETKOTrO 3HaHHS OCHOBHBIX TEPMHHOB U MOHATHH, UCIIOJIB3YyEMBIX B
JTAHHOH TUCLIUIUIMHE [0 KaX10M KOHKPETHOH TeMe. J{Jsl 3TOro CTyAEHT JOJDKEH UCIONIb30BaTh ONPEAEIECHUS HOBBIX TEPMUHOB,
KOTOpPBIC JABATHCH Ha JIEKI[HH, a TAKXKE B PEKOMEH/IOBAaHHBIX YIeOHBIX U HHPOPMAIIMOHHBIX MaTepHaax.

[Ipu u3ydeHnN TUCHUIIUHB! « XUMHS U SKOJIOTHSD CIEeTyeT YCBOUTh: OCHOBHBIE TUIIBI XMMHUECKUX PEAaKIUi (KHCIOTHO-
OCHOBHBIE, KOMIUIEKCOOOPa30BaHNUs, OKUCIICHUS-BOCCTAHOBIICHNU) M TIPOLIECCOB (OCaXCHHUE, PACTBOPEHUE, COPOLHS, IKCTPAKIINS),
YUEHUE O pacTBOPAX, TEOPHUIO IEKTPOIIUTHUECKON TUCCOLMALIUY, TUAPOIIU3, YIEHUE O CKOPOCTU U TEPMOJUHAMUKE XMMUYECKUX
pEaKuui, KOJIUYECTBEHHBIE COOTHOUICHUS B XMMUU U 3aKOHBI CTEXUOMETPUH, OCHOBHBIE 3aKOHBI KOJIOTUU, OCHOBHBIE METObI
aHaJIM3a HEOPraHUYECKUX M OPIraHUYECKUX BELIECTB

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOJIAIOT CTPOUTH B3aMMOOTHOIICHUS C IIPEIOAaBaTeNIeM U BO BPEMsI CAMOCTOSITEIILHOM paboTHI ¢
HOMOILbIO HHTEPHET-BUAEO-CBS3H, @ HE TOJIBKO BO BPEMsI ayJJUTOPHBIX 3aHATHH 1 KOHCYIbTAlMi. [l POyKTHBHOTO O0IIeHNs
CTYJICHTY HEOOXOIMMO BJIaJICTh HAaBBIKAMHM JIOTHYHOTO, ITOCJIEJOBATEIBHOTO U MOHITHOTO M3JI0)KEHHS CBOETO BOIIPOCA.
JXenatenbHo, 4TOOBI CTYEHT 3apaHee HAINCAN 3JIEKTPOHHOE ITICHMO, B KOTOPOM IIEPEUHCITII HHTEPECYIOMINE ETO BOIIPOCH! HITN
BOIIPOCHI, U3y4EeHHE KOTOPBIX NMPECTABIAECTCS eMy 3aTPyIHUTENBHBIM. DTO JaCT BO3ZMOXHOCTH IIPEMOAaBaTENI0 OTIEPATHBHO
OTBETHTb CTY/ICHTY 110 HHTEPHET-CBS3H U 00JIee KaueCTBEHHO IOJITOTOBUTHCS K OCIEAYIOLINM 3aHATHSIM.

Heo0x0oanMo OTMETHTE, 9TO CaMOCTOATENbHAS paboTa ¢ INTepaTypoil 1 HHTEPHET-MCTOYHUKAMHU HE TOJIBKO IT0JIe3Ha KaK CPEICTBO
6ostee TITyOOKOTO M3ydeHHUs JIF000H MUCIUILINHEL, HO ¥ ABJISETCS HEOThEMIIEMON JacThIo Oymymmel npodeccnoHaIbHOMI
JeSATEIbHOCTH BBITYCKHHKA.

INPAJIOXKEHHUSA
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JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



