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YTBEPX/IAIO

[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 | o3HaKOMIICHHE CTYAEHTOB C KOHIIENTYaJIbHBIMA OCHOBAMHU XMMHUH U SKOJIOTUH KaK COBPEMEHHOW KOMIUICKCHON HAyKH,
n3y4alolleil XUMUYEcKHe MPOLECChl, IIPOTEKAIONIHE B Pa3IMIHBIX reocdepax 3emity; GopMHUpOBaHHE IIPEICTaBICHHH O
B3aMMOCBSI3aHHOCTH NIPUPOJHBIX (PM3NUECKUX, XUMHUUECKUX U OMOJIOTHYECKUX TIPOIIECCOB B PA3JIMUHBIX 36MHBIX
000J109KaxX 1 XapaKTepe BIMSAHIS Ha HUX 4eJIOBEUSCKON e TEFHOCTH.

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 SKOJIOTHS» U «3eJIeHast XUMU» - €AMHCTBO LTI U pa3HUIla UX peann3aiuu?

5. TemmnepaTypHbIii Ipo(UIb U CTPYKTYpa aTMOC(hEpHI KakK CIIEICTBUE BO3ICHCTBUS COTHEUHON pagnuanuu?

6. VI3MeHeHMe 1aBJICHUS U XUMUYECKOIO COCTaBa BO3/1yXa IO BeIcOTE?

7. TlocTOsSTHHBIE U TIEPEMEHHBIC KOMITOHEHTBI BO3/TyXa U MOJLTIOTAHTHI?

8. Dx3ocdepa, noHochepa, ctpatocdepa, Tpornochepa 0cCOOEHHOCTH XUMUIECKOTO cOCTaBa?

9. 3arps3HuTenH atMochepsl?

10. IIpupoxnHBIC M aHTPOTIOTCHHBIC UICTOYHUKH BO3HUKHOBEHUS 3arps3HATENCH aTMocdepbl?

11. Heopranudeckue u OpraHMYECKUeE MOJUTFOTAHTHl - XHUMUYECKHE MEXaHU3MBI HX TpaHchopMaimn’?

12. TlepBuuHOE U BTOPHUYHOE 3arpsi3HEHKE IIPU3EMHOTO CI0S BO3ayxa?

13. BoszelictBue aTMOC(hepHBIX HOJIIIOTAHTOB 11a YKOCUCTEMBI, paCTEHHsI, YeloBeKa?

14. OcoOEeHHOCTH CTPOCHUS MOJICKYITBI BOJIBI, CTPYKTYPa «MOHOMEPOB» U «aCCOIIMATOBY» B MOBEPXHOCTHBIX BOJIAX?
15. INonsarue o «Tsxkenoi» u «CepXTshKenoi» Boae?

16. DxoJiornuecKue TUIIBLI BOI?

17. dusmyeckue, OpraHoJICNTHICCKHE, XUMHYECKIE, ((U3HOTOTHYECKUE, paIMOAKTHBHBIC CBOHCTBA MPUPOJHBIX BOJ?
18. KpyroBopoT Bojibl B ipupoe?

19. Knaccuukanus IpupoaHBIX BOA?

23 YHHUKaIBbHOCTh BOJBI aTMOChEPHI?

24 OcoOEeHHOCTH TOBEPXHOCTHBIX BOJI THIPOCHEPHI, MOA3EMHBIC BOJIbI?

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

26. ICTOYHUKY TJIaBHBIX KOMIOHEHTOB PUPOIHBIX BOA?

27. OCcHOBHBIC TOKCHKAHTHI TUApOochephl: HehTh U HEPTEIPOTYKTHI?

28. OCHOBHBIE TOKCHKAHTBI THAPOCHEPHI: TOTUHUKINUECKAE APOMATHIECKHE COSTMHEHNUS?

29. OcCHOBHBIE TOKCHKAHTHI TUAPOC(HEPBI: CHHTETHYECKAE OPTAaHUYECKUE BEIIECTBA ( MECTUINIBI), NOHBI TSHKEBIX METaIOB?
30. OCHOBHBIE TOKCHKAHTBI THAPOCPEPBI: CHHTETHUECKHE MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA (ICTEPIreHTHI)?

31. VcTOYHUKN X BOBHUKHOBEHHS TOKCHKAHTOB TUAPOC(HEPHI, IyTH MHUTPAIIHH, ISHCTBUE HA SKOCHCTEMBI'?

32. Tumbl Bogonoab30BaHus? Buapl IpOMBIIUIEHHOTO BOJOTOIB30BAHUS?

33. TpeboBaHus, NpeabsIBIsIEMbIe K TUTHEBOH BOJIE, BOAE X03HCTBEHHO-OBITOBOTO Ha3HAYECHHUS, BOJE JISl OPOLIEHUS U NOJHBa?
34. CoBpeMeHHbBIC MOJEIN XUMHUYECKOTO COCTaBa MIYOMHHBIX Teocdep: sAmpa, MAHTHH, HIDKHEH 9acTu 3eMHO KOpBI?
35. Cucremarunka 31eMeHTOB 110 ['onbammMuaTy?

36. Cucrematuka 31eMeHTOB BepHaackomy?

37. BuoQuIbHBIC IEMEHTBI: MAKPO U MUKPO- 3JICMEHTHI?

38. bruodoOHbIe 2IIeMEHTHI?

39. Munepasl - OCHOBHas (popMa HaXOXKICHNUS IEMEHTOB B 3eMHOI Kope?

40. Xumudeckue 0COOEHHOCTH TTIaBHBIX MPOLIECCOB MUHEPaI000pa30BaHUsl MarMaTHUECKOT0, THAPOTEPMAILHOTO?
41. Xumndeckre 0COOCHHOCTH TJIaBHBIX IPOLIECCOB MUHEPaI000pa3oBaHUsI METaMOP(UIECKOTO, 0CaJOYHOTO?

42. XuMudeckue 0COOCHHOCTH TJIaBHBIX MPOIIECCOB MHUHEPAT000pa30BaHusl TUAreHETHYECKOTO, THIIEPTEHHOTO?
43. Nzomopdusm u aacopbuusi - (GakTopsl, yBETHUUBAIOLINE Pa3HOOOpa3ue XUMHIECKOTO COCTaBa MUHEPAIIOB?
44. be3MuHepalbHbIe BUIBI HAXOKACHUS XUMUYECKUX AJIEMEHTOB B 3eMHOI1 Kope?

45. Bumsl MUTpaIuy - MEXaHu4eckasi, GU3NKO-XUMHUIecKas?

46. Bunel murpanun  OuoJoTHYECKast MATPAIIH?

47. BHyTpeHHHE U BHEIIHUE (PAKTOPBI MUTpALN?

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

5.3. TemaTuka KypcoBbIX padoT (KypCcOBbIX POEKTOB)

He npenycmorpero.

5.4. ®oHA OLIEHOYHBIX CPEACTB /ISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Tematuka pedepaToB

L. [pupomHbIe 1 aHTPONOTEHHBIE (PaKTOPHI, OMPENENIIONNe XUMHICSCKHH COCTAaB MIOBEPXHOCTHBIX BOJ CYIIIH.
2. KpyroBopoT OHOTEHHBIX JIEMEHTOB B BOJHBIX YKOCHCTEMaX M MOCIEICTBUS €r0 HapyIICHUS.

3. XuMHUYECKU KPYroBOPOT KOMIIOHEHTOB BOJ MHpPOBOIoO OKeaHa.

4. XuMHYECKHe MPEBpAICHHs OPTaHUYECKHX BEIIECTB B aTMocdepe.

5. 3arps3HeHHE OKpPYXKAIOIIEH Cpenbl U mpodiieMa U3MEHEHUs KIMMaTa.

6. ITpoGnems! HapymIeHUsT KHCIOTHO-OCHOBHOTO 0alaHca B OKpyKaromieil cpene.

7. Xumuueckas: TpaHchOpMaIUsi KOMIOHEHTOB HE(TSHOTO 3arpsi3HEHHs B OKPY)KAIOLICH cpere.

8. O30HOpa3pyIIAIoUe BEIIECTBa, UX UCTOYHUKH U XUMHUYECKOE TIOBEICHHE B aTMOchepe.

9. BnusHue NpoayKTOB OPraHUYECKOrO CHUHTE3a Ha Ka4eCTBO OKPYXKAIOIIEH Cpensl.

10. HIcTOYHHKN XMMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOLEeH Cpezpl.

11. MOHUTOPUHI XMMUYECKOTO 3arpsi3HEHUST OKPY)KaIOIEH cpebl.

12. [IpumeHeHne XUMIYECKHUX U (DHU3UKO-XMMHYECKHX METOJIOB aHAIM3a JUIS KOHTPOJI COCTOSHHSA OOBEKTOB OKPYKaroIIeH
Cpeabl.

13. OCoOCHHOCTH MUTpAIMHU 3arps3HSAONINX BEIIECTB B PA3IHYHBIX Cpelax.

14. Xumudeckne (pakTopsl MOYBEHHOTO IUIONOPOANS U IMpodieMa Aerpaganiy MOYB.

15. ['yMycoBBIE€ KHCIIOTBI, X COCTaB U CBOMCTBA.

16. buoreHHble 27€MEHTHI B MOYBEHHBIX MPOLIECCAX.

17. OKHCIIHTEITbHO-BOCCTAHOBUTEIIHHBIC IMpOoHEeCChl B IOYBaAX.




18.

Tspxenble MeTaIbl B MPpUPOAHBIX BOAAX.

19. BydpepHOCTh MOYB K BHEITHHM XUMHUYECKHM BO3JCHCTBHUSIM.
20. VouHbI 00MeH 1 ancopOIist HOHOB ITOYBOH.
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOIYJIS)
6.1. Pexomenayemas quteparypa
6.1.1. OcHoBHas JIUTEpaTYypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 [Kopobxun B. U., OKonorus: y4eOHUK Pocros v//1: 0
ITepenensckuii JI. B. ®enmnkc, 2001
JI1.2 |I'muaxa H. JI. Oo6mas xumus: yaebHoe mocoone M.: KHOPVYC, 0
2010
6.1.2. lonoiHUTe/IBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komnu-Bo
JI2.1 |Ilepenensckmii JI. B., |Dxonorus: yueOHUK M.: KnoPyc, 2009 0
Kopo6kun B. 1.,
IIpuxonuenko O. E.
6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus
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 | CipaBouHas npaBoBas cucrema KoncynsrantlLitoc
6.3.1.8 | DnexkTpoHHbI nepruouieckuil cipaBoYHUK «Crcrema ['apanT
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 | OpenOftice 4.1.1
7
6.3.1.1 | meguanpourpsiBatens VLC
8
6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | DnextpoHHas OMONIMOTEUHAs cUCcTeMa U3AaTeNnbeTBa «Jlauby. [lomHOTEKCTOBAs 2IEKTpOHHAst OHOIHOTEKA.
WHauBUaya bHbBIN HEOTPAaHHYCHHBIN JTOCTYI Yyepe3 PUKCHPOBaHHbBIN BHeIHUI [P anpec akameMun HEOrpaHUICHHOMY
KOJIMYECTBY MOJI30BATENEH U3 JTF000W TOYKH, B KOTOPOM UMeeTcs AOCTyI K ceTr aTepHeT.http://e.lanbook.com
6.3.2.2 | OnexrponHas oubanoreka Texunaeckoro BY3a (3BC «KoncynmsTaHT cTymeHTa»). [IodHOTEKCTOBAS 3JEKTPOHHAS
6nbnmoTexa. VHAWBUIyaTbHBIM HEOTPAHWIEHHBIH TOCTYI Yepe3 (UKCHPOBAaHHEBIN BHeNHUH [P agpec akagemun
HEOrpaHMYEHHOMY KOJIMUECTBY MOJIb30BaTENEH U3 MI000H TOUKH, B KOTOPOH UMEETCsl IOCTYN K ceT MIHTepHeT.
http://www.studentlibrary.ru
6.3.2.3 | DnextponHo-Oubmnoreynas cucreMa ZNANIUM.COM. [lonHoTekcToBas 3ieKTpoHHast 6ubnuoTeka. HauBUyaIbHBII

HEOTpaHMYCHHBIH TOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHUH [P anpec akameMnu HeOrpaHHYEHHOMY KOJIHYECTBY
OJIb30BaTeNeH 13 F000H TOYKH, B KOTOPOU MMeeTcst JOCTyM K ceth MHTepHeT. http://znanium.com/




6.3.2.4 | Dnexrponnas Gubmuoreunas cuctema « 35C FOPAUT www.biblio-online.ru». IToMHOTEKCTOBAS 3MEKTPOHHAS
6ubmroTeka. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH IOCTYN Yepe3 PUKCHpOBaHHBIN BHeIIHUN [P anpec akamemuu
HEOTpaHNYEHHOMY KOJIMIECTBY IT0JIb30BaTeNeH U3 IF000H TOUKH, B KOTOPO HMeeTcs 10CTyn K ceti MHTepHeT.
https://www.biblio-online.ru/

6.3.2.5 | DnextpoHHbIH nepuoaudeckuii cipaBouHHK «Crctema APAHT». [TomHOTEKCTOBBIN, 0OHOBIsIEMBI. JloCTyI 11O
JIOKAJILHOM CETH aKaJeMUU

6.3.2.6 | HanimonanbHas dyieKTpoHHAst Onbmuoreka. JIoCTyIm MOCpeICTBOM UCTIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMHHaIa
nocryma. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHalIEHHOCTD

YuebOHast aynuTOpus CTOJBI, CTYITBS yICHHIECKHE, JEMOHCTPAIIOHHOE 000pyIOBaHNE
(mpoextop ACER (1 mt.), mudpoBast nHTEepakTUBHAS A0ocka (1 mT.),
niepcoHabHbIi komnbioTep ACER (1 1mT.) ¥ y4eOHO-HATIAAHbIC
TOCOOHS

322 Jlex

Y4eOHast aynuTopust Cromsl (14 mt.), cTYNbs yaeHHmUeckne (28 mT.), Tocka KiaccHas,
337 JIa6 npoekrop ViewSonic PID5155DLP3300Lm, Oxpan Lumien Eco
Picture LEP-100103

IMomermenue s KommnblorepHast TEXHHKa ¢ BO3MOKHOCTBIO MOAKITIOUEHHS K CETH
caMoCTOoATeNbHOM paboThl | "MHTepHeT" U oOecredeHneM 0CTyIa B AIICKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPeay Opranu3anuu(19 mr.),
ctoubl (17 wT.), KOMIOBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 ILIT.), CTYIbs
yaeHngeckne (34 mr.), ctynbst n/m (18 mT.), cremtaxu ¢
nuTepatypoii, Buaeoysemmantens Optelec Wide Screen (1 mit.)

123 CP

ITomemenue pis Crousl (28 mmT.), cTynbs (48 mrt.), mKad U CTeIUIaXH C JIUTEPaTypo,
CaMOCTOSATEIbHOM PaObOTHI | KOMIIBIOTEPHAS TEXHHUKA C BO3MOKHOCTBIO OAKIFOYCHHS K CETH
"NuTepHetr" U 00€CICUCHUEM JJOCTYNA B JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BATENBHYIO CpEAy OpraHu3auu(4 1mirT. ).

1-204 CP

8. METOMYECKHE YKA3AHUSA U151 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Crenndukoii 3a09H0# hopMbI 00ydeHNS ABIIETCS Mpeobiagaoniee KOMMIeCTBO YaCOB CAMOCTOSTENEHOH pabOTHI IO CPaBHEHHIO C
ayIUTOPHBIMHU 3aHATHSIMU, IOTOMY METOJMKA H3ydeHHs Kypca IpeaycMaTpUBaeT Hapsaay C JIEKIHAMH U 1a00paTOpHBIMU
3aHATHAMH, OPTaHU3ALUI0 CAMOCTOSATENBHON pabOThI CTYAEHTOB, IPOBEIEHNE KOHCYIbTAIINH, PYKOBOACTBO JOKIAJaMH CTYIEHTOB
JUTSL BRICTYIUICHHS Ha HAYYHO-IIPAKTHICCKHX KOH(MEPEHITNSX, OCYIIECTBICHUE TEKYIIETO, TPOMEXYTOIHOTO (hOpM KOHTPOJIS.
Y4eOHBI Iporece IS CTyACHTOB 3a09HOM (POPMBI 00ydeHNS CTPOUTCS HHAYE, YeM JUIS CTY[CHTOB-OYHHUKOB. B CBsI3M C
YMEHBILICHUEM KOJTMYIECTBa ayAUTOPHBIX 3aHATUH (B COOTBETCTBHU C pab04MMH yueOHBIMHU IJIAaHAMH) OIS CAMOCTOSATEIIBHOM
PabOThI 3HAYUTENBHO yBeInuUBaeTcs. [Ipernonasarens B nporecce ayJUTOPHBIX 3aHITHH OCBEIAET OCHOBHBIC KIIIOUEBBIC TEMBI
JUCIUIUIAHEI M 00palmaeT BHUMaHUE CTYICHTOB Ha TO, YTO OHM JOJDKHBI BCIOMHHTE U3 PaHee MOMYJeHHBIX 3HAHUH.

CTyneHTsl, U3yJaromue JUCIUILINHY, JODKHBI 00J1a1aTh HaBBIKAMU pabOTEI ¢ 1Tab0paTOPHEIM 000pyIOBaHUEM, O(POPMIICHHS
9KCIEPUMEHTA, C yUEeOHO! JIUTEPaTypOi 1 APYrMMHU HH(YOPMAIIMOHHBIMH HCTOYHHKAaMHU B TOM YHCIIE, HHTEPHET-CAHTaMH, a TaKKe
BJIaZIcTh OCHOBHBIMH METOJJaMH, TEXHUKOW M TEXHOJIOTHEH cOopa 1 00paboTki nHpopMann.

CamocrosTenbHas padoTa CTyIEHTOB 3209YHON (OPMBI O0YIEeHHUS TOJDKHA HAUMHATHCS C 03HAKOMIICHHSI ¢ pabodell mporpaMMoit
JUCILUILUIMHBI, B KOTOPOIl epednceHbl OCHOBHAS U JOMOJIHUTENbHAS JTUTepaTypa, yaeOHO-MeTOqUIEeCKHe 3aJaHNsl HeOOXOJMbIe
JUISL U3YdEHHs TUCIUIUIMHBI 1 paOOThI Ha JJAOOPATOPHBIX 3aHATHSIX.

M3yaeHne kaxmgoi TeMBI cIeayeT Ha9MHATh ¢ BHUMATEIHHOTO O3HAKOMIICHHS ¢ HA0OpOM BONIPOCOB. OHM OPHEHTHPYIOT CTYICHTA,
MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH Teme. ClemyeT NMETh B BUAY, UTO yIeOHNUK WK ydeOHOE IT0coOue UMeeT CBOIO
JIOTUKY MOCTPOEHHUS: OJHU aBTOPHI OoJee MUPOKO, a Apyrue 6osee y3Ko paccMaTpUBAIOT Ty MK HHYIO Tpobaemy. I1pu nuzyuenun
70007 TeMBI paboyel mporpaMMBI CIEAyeT HOCTOSTHHO OTMEYaTh, KaKHe BOIIPOCH (ITyCTh B MHOI JTOTHUECKOH
MOCJICIOBATENIFHOCTH) PACCMOTPEHBI B TAHHOW TNIaBe yaeOHNKa, yIeOHOTO ITocoOus, a Kakue OImymieHsl. [1o 3aBepreHnn paboThl
HaJl Y4eOHUKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKH€ TEeMBbI, BOIIPOCHI IIPOrPaMMBbI y4eOHOTO Kypca BbI YK€ U3yUHIIH, a KaKue
HPEeICTOUT U3Y4UTh MO APYTUM UCTOYHHMKAM. B ciydae BO3HHKIIMX 3aTpyIHEHUH B IOHUMAaHUH y4eOHOTO MaTepuaa cleayer
00paTUTHCA K IPYyrIM UCTOYHHKAM, T/I€ H3JI0KEHHE MOXKET 0Ka3aThCs Ooiee JOCTYITHBIM.

IToHnMmanue 1 yCBOGHUE COAEPKAHHS Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HAHHS OCHOBHBIX TEPMUHOB U IMOHATHH, HCIIOJIb3yEMBIX B
JAHHOU TUCLUIIIMHE MO KaXKA0H KOHKpeTHOH TeMe. J[s 3TOro CTYIeHT JOIKEH UCIONb30BaTh ONPEIEIEHNUs] HOBBIX TEPMHUHOB,
KOTOPHIC JJABAJIMCH Ha JICKIIHH, a TAKXKE B PEKOMEH/IOBaHHBIX YIeOHBIX M HHPOPMAIIMOHHBIX MaTepHajax.

[Ipn u3ydeHnN TUCIUITIINHE! « XUMHS 1 3KOJIOTHSD) CIIEIYeT YCBOUTh: OCHOBHBIC THIIHI XMMUUCCKUX PEAKINH (KHCIOTHO-
OCHOBHBIE, KOMIIJIEKCOOOpa30BaHMs, OKHUCIEHHUS-BOCCTAHOBIIEHHS) U MPOLIECCOB (OCaXICHUE, PACTBOPEHHE, COPOLINS, SKCTPAKIIUS),
y4eHHE O paCTBOPAX, TEOPHIO NEKTPOIUTHUECKON TUCCOLUALIUH, THIPOIU3, YUEHUE O CKOPOCTU U TEPMOJHMHAMHUKE XUMHUYECKUX
peakIii, KOJMYECTBEHHbIE COOTHOIICHUS B XUMHHN M 3aKOHBI CTEXHOMETPHH, OCHOBHBIE 3aKOHBI KOJIOTHH, OCHOBHEBIE METOIBI
aHaJM3a HEOPTaHWIECKUX U OPTaHIMYECKUX BEIIECTB.

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOISIOT CTPOUTH B3aMMOOTHOIIEHUSI C IPENOAaBaTeNeM U BO BPEMS CAMOCTOSITENILHOM paboThI C
TIOMOIITBIO HHTEPHET-BUCO-CBSI3H, a HE TOJIBKO BO BPEMsI ayINTOPHBIX 3aHATHH U KOHCYIBTAIMHA. [IJIs TPOAYKTHBHOTO OOIIEHHS
CTyAEHTY HEOOXOJMMO BIIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIEA0BATEIFHOTO U MTOHATHOTO M3JI0KEHHS CBOETO BOIIPOCa.
JKenarensHo, 4TOOBI CTYEHT 3apaHee Hamucal MIEKTPOHHOE MHChMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BOMPOCH! HIIH
BOIIPOCHI, U3ydeHHE KOTOPBIX NMPEACTABISAETCA EMY 3aTPyAHUTENBHBIM. DTO 1aCT BO3MOMHOCTb ITPEMOAaBaTENIO ONIEPATHBHO




OTBETUTH CTYAEHTY [0 UHTEPHET-CBA3HU U 00JIee KaUeCTBEHHO MOTOTOBUTHCSA K MOCIIEMYIOMINM 3aHATHAM.

Heo6X0auMo OTMETHTB, 4TO CaMOCTOSITENIbHAS paboTa ¢ IUTEPATYpPOi U MHTEPHET-UCTOYHHKAMH HE TOJIBKO TI0JIE3HA KaK CPEJICTBO
6otee TTyOOKOTO M3ydeHUs TI000H IUCIUIIINHEL, HO U SIBIISIETCS HEOTHEMIIEMOH 4acThio Oymymieli npodeccnoHaIbHON
JIeATeIIbHOCTH BBITYCKHHKA.

MMPAJIOXKEHUSA

Ipunoxenne 1 (MY k @OC).docx




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



