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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 | 03HaKOMJIEHHE CTYICHTOB C KOHIIENITYaIbHBIMA OCHOBAaMH XUMHH M 3KOJIOTHH KaK COBPEMEHHOI KOMIUIEKCHON 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.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHON AMCUUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npelIecTBYOIIee:

2.2.1 [ OO1mas 31eKTPOTEXHUKA U DIICKTPOHHKA

2.2.2 | llpuknanHas MaTeMaTHKa

2.2.3 | Texauyeckast MEXaHUKa

2.2.4 | DKOHOMHKA ¥ MEHEIKMEHT

2.2.5 | TormuBo 1 cMa304YHbIC MaTepUaIIbI

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

OIIK-1. CriocoOeH pIMEHATh €CTeCTBCHHOHAYYHbIE M OOIICHH)KCHEPHBIC 3HAHNS, METOIbI MATEMAaTHIECKOTO aHAIIN3a U
MOJIETTMPOBAaHHUS B MPO(ECCHOHANBHON NeaTeTbHOCTH;

OIIK-1.1 O6namaer ecTeCTBEHHOHAYIHBIMH U OOIIEHHKEHEPHBIMHU 3HAHUSAMH, METOAAMHI MaTEMaTHIECKOTO aHAIN3a H
MOJEIIMPOBaHUS B IIPO(ECcCHOHATBHON e TENEHOCTH

OIIK-1.2 OcyiecTBasieT BBIOOP HEOOXOAUMBIX €CTECTBEHHOHAYIHBIX M OOIIEHHKEHEPHBIX 3HAHUN, METOJIOB MATEMATHUECKOTO
aHaJIM3a ¥ MOJICIMPOBAHISI TS PEUICHHs MPO(ECCHOHATBHBIX 3a/1a1

OIIK-1.3 IIpumeHsieT Ha MPAKTHKE €CTECTBEHHOHAYIHbIE U OOIEHHKCHEPHBIC 3HAHMUS, METOJIl MATEMATHIECKOTO aHAITN3a 1
MOJICIIMPOBAHHUS JJIsl PEIIeHHs MPAKTUIECKHUX 3a/1a4 B PO(GECCHOHANBHON AeATeIbHOCTH

OIIK-2. Crioco6eH ocymecTBISTh TPOPECCHOHATBLHYIO A TEFHOCTD C YIETOM SKOHOMHUYECKHX, SIKOJIOTHYECKUX U COITMATHHBIX
OrpaHUYCHHI Ha BCEX JTAIax XKU3HCHHOTO LUKIIA TPAHCIIOPTHO-TEXHOIOTHYCCKUX MAIIUH U KOMIUICKCOB,;

OIIK-2.1 O6namaer 3HAHUSIMU OCYIIECTBIEHHS IPO(HECCHOHATBHON ASTENBHOCTH C YIETOM 3KOHOMHYECKHX, YKOJIOTHYECKUX U
COLIMAJILHBIX OTPaHMYEHHMIT Ha BCEX STanax )KU3HEHHOTO [IUKJIA TPAHCIOPTHO-TEXHOIOTHYECKUX MaIllMH U KOMIUICKCOB

OIIK-2.2 B mpodeccnoHanbHOM NeaTeIbHOCTH OCYIIECTRISET BEIOOP HEOOXOJUMBIX IKOHOMHUYECKUX, IKOJIOTHUECKUX U
COIMATEHBIX OTPAHWYCHUH Ha BCEX ATAIax XXU3HEHHOTO IHKJIA TPAHCIIOPTHO-TEXHOJOTHYECKAX MAIIMH ¥ KOMILIEKCOB

OIIK-2.3 TIpumeHsieT Ha MPaKTHKE HEOOXOIMMbIC SKOHOMHYECKUE, IKOJOTHIECKUE U COITMATTLHBIC OTPAHUIEHHSI Ha BCEX dTarax
’KU3HEHHOTO LIMKJIa TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U KOMIIJIEKCOB

B pe3yibTare 0CBOEHHMS TUCHUILUIMHBI 00y4AIOIIMIiCS 10JIKeH

3.1 (3HaTh:

3.1.1 | - XUMHYECKYIO CHMBOJIUKY, BayKHEIIIIIe XUMUYECKHe MOHATHS - XUMUUYECKHH 3JIEMEHT, BELIECTBO, MOJIb, OTHOCUTEIbHAS
MOJICKYIISIpHAs Macca, MOJISIPHBIH 00beM, BaJICHTHOCTD, CTEIICHb OKHCIICHHUS, OKHICIICHHE U BOCCTAHOBIICHNE, OKUCIIHTEIh
1 BOCCTAHOBHTEb, JICKTPOIIUT M HEATEKTPOIINT, HIEKTPOIUTHIECKAs AUCCONUANNS, HOH, TEIUIOBOH 3((EKT peaKIim;

3.1.2 | - OCHOBHEBIC 3aKOHBI XUMHH U SKOJIOTHH;

3.1.3 | - ocHOBHEIE TCOPHUU XUMHU: XUMHYECKON CBA3H, BHGKTpOHI/ITI/I‘{eCKOﬁ Aucconuanuun, CTpOCHUA HCOPTAaHNUICCKUX
COEMHEHMUI;

3.1.4 | - BaxHell1IUE BEIIECTBAa U MaTEpUaJIbl: OCHOBHBIE METAJUIBI U CILIABbI, CEpHAsi, COJISIHAs, A30THAS U YKCYCHAsl KUCIIOTa,
IIENTO0YH, aMMUaK, MHHEpPAIIbHBIEC YIOOpeHNSI.

3.2 | YmeTh:

3.2.1 | - Ha3BIBATH N3YYCHHBIC BEIICCTBA 110 MemyHapoz[Hoﬁ HOMCHKJIATYPE, OTIPCACIIATE BAJICHTHOCTD U CTCIICHDb OKUCIICHUA
XUMHUYCCKHUX 3JICMCHTOB, THIT XHUMHUYECKOH CBS3HU B COCINMHCHUAX, XapaKTEPp CPE€Abl B BOAHBIX pAaCTBOPAX, OKUCIUTEIb U
BOCCTAaHOBUTCIIb,

3.2.2 | - oOBACHATH 3aBUCUMOCTh CBOMCTB BEILIIECTB OT X COCTaBa M CTPOEHUS, PUPOLY XUMUUECKOU CBSI3H, COCTOSIHUE U
CMeEIEHHE XMMHIECKOTO PABHOBECHS;

3.2.3 | - BBIYMCIATH MacCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIIEHTPALIUIO, KOJTMUYECTBO BELIECTBA,
00BEM HIIM MACCY 110 KOJIMYECTBY , 00BEMY MIIH Macce peareHTOB WIIH ITPOTYKTOB PEAKIIIH, BOJIOPOIHBIA TIOKa3aTelb
pacTBOpPOB KUCIIOT, OCHOBAHUN U COJICH.

3.3 | UmeTh HaBBIKM ¥ (MJ1H) ONBIT €SI TETbHOCTHU:

3.3.1| - BHameHus COBPEMEHHON XUMHUYECKOI TEPMUHOJIOTHEH B 001aCTH HEOPTaHWMYESCKOM M aHATUTHIESCKOW XHUMUH,
OCHOBHBIMH HaBBIKAMH 0OPAIIEHHS C Ta00pPaTOPHEIM 000PYIOBAHHEM H HOCYIOM.




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HaumeHoBaHue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeuanue
3aHsaTUs/ Kypc 107071 pakT. | moar.
Paznen 1. Beenenune ®@usuko-xumMmuyeckast
3BoJIIOIMs reochep 3emiu
Tema 1. Oco6eHHOCTH XUMUYECKUX 1 2 OIIK-1.1 JI1.1 2 0 [Ipobnemuas
MPEBPAIICHUH B TPUPOIHBIX cHcTeMax. /JIek/ OIIK-1.2 JI1.2J12.1 JIEKIUS
OIIK-1.3 J2.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. OcOOEHHOCTH XHMHUYIECKHX 1 25 OIIK-1.1 JI1.1 0 0 YcTHBIN OTBET
IpEeBpaIIeHU B IPUPOIHBIX cucTeMax. /Cp/ OIIK-1.2 JI1.2712.1 Ha BOIIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOPUS 1 30 OIIK-1.1 JI1.1 0 0 YcTHBIH OTBET
taneThl. /Cp/ OIIK-1.2 JI1.2712.1 Ha BOIIPOC
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Paznen 2. duzuko-xumMuyecKue npouecchl
B aTMoc(epe
Temal. @oTOXUMHUYECKIE TPOLIECCHI B 1 20 OIIK-1.1 J1.1 0 0 YcTHBIH OTBET
BEPXHHX CJI0AX 3eMHOU atMocdepsl. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOIIPOC
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. ®U3NKO-XMMHYECKHUE MTPOIIECCHI B 1 20 OIIK-1.1 JI1.1 0 0 YcrHbIN OTBET
tpomocdepe. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOTIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Pa3nen 3. Xumuueckue npoueccbl B
rugpocdepe
Tema 1. AHOMaJIBHBIE CBOMCTBA BOJBI M, HX 1 2 OIIK-1.1 JI1.1 0 0
poib B ipupoe. /JIex/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. AHOMaBHBIE CBOMCTBA BOJIBI M, UX 1 20 OIIK-1.1 JI1.1 0 0 YcTHEIN OTBET
posb B mpupozae. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOIIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. OKUCIUTENBHO-BOCCTAHOBUTEIHHbBIC 1 2 OIIK-1.1 JIT.1 2 0 IIpobnemuas
nporieccsl B runpocdepe. /Jlex/ OIIK-1.2 JI1.2712.1 JIEKIIHS
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC 1 4 OIIK-1.1 JI1.1 4 0 Pabora B
npoteccsl B ruapochepe. /J1ad/ OIIK-1.2 JI1.2J12.1 MAJIBIX TPYIIIax
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2

OIIK-2.3




Tema 2. OKHCIUTENHHO-BOCCTAHOBUTEILHBIE 1 22 OIIK-1.1 JI1.1 0 0 Y CTHBIN OTBET

npoiiecchl B ruapocdepe. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOITPOC
OIIK-1.3 J2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

Pazgen 4. Xumunueckue npouecchl B
MOYBEHHOM cJIoe

Tema 1. DnemeHTHBIH 1 (a30BEIif COCTaB 1 4 OIIK-1.1 J1.1 0 0
noys. ['ymyc. /J1a6/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. DieMeHTHBIN 1 (Ha30BBIN COCTAB 1 20 OIIK-1.1 JIT.1 0 0 YcTHBIN OTBET
noys. ['ymyc. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOTIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIlK-2.2
OIIK-2.3
Tema2. MUKpPO371€MEHTHI U XUMUUECKOE 1 2 OIIK-1.1 J1.1 0 0
3arpsi3HeHue moys. /JIex/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema2. MUKpO3JIEMEHTHI U XUMHUYECKOE 1 4 OIIK-1.1 JIT.1 0 0
3arpsi3HeHue moyB. /J1ad/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIlK-2.2
OIIK-2.3
Tema2. MUKpO3JIEMEHTH U XUMUYECKOE 1 20 OIIK-1.1 JI1.1 0 0 VYcTHbIM 0TBET
3arpsisHeHue noys. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOIIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

Pazgen 5. Murpauus u Tpancopmanus
3arpsi3HAIOLIMX BellecTB B Ouocgepe.

Temal. Kimaccuduxanust METPUPYIOTITIX 1 10 OIIK-1.1 JI1.1 0 0 VYcTHbIN OTBET
anemeHTOB. /Cp/ OIIK-1.2 JI1.2J12.1 Ha BOIIPOC
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

Pa3nen 6. Koutpoanb

KouTtpoias /Ox3amen/ 1 9 OIIK-1.1 JIT.1 0 0
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3
OIIK-2.1
OIlK-2.2
OIIK-2.3

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHbBIii NepevyeHsb BONMPOCOB K 3a4eTy

He npenycmotpeHo.

5.2. IlpumepHBlii NepedyeHb BOIPOCOB K IK3aMEHY

1. llens v 3amauu QTUCIUTUIMHBI « XUMUS U IKOJIOTHS) ?

Bo3HuKHOBEHHE XUMUYECKUX DJIEMEHTOB M COTHEYHON CUCTEMBI?

Oransl 3BoronnH 6nocheprl, BOSHUKHOBEHHE KU3HU?

«XuMUS ¥ 3KOJIOTH» U «3eJIeHast XUMUs» - €IMHCTBO LEJIeH U pa3HHUIla UX peanu3aiiu?
TemnepaTypHbIi TPOGUIL U CTPYKTYpa aTMOC(hEPHI KaK CISACTBUE BO3AEHCTBUS COTHEUHON paguanum?
W3MeHeHue naBieHust 1 XMMHUYECKOTO COCTaBa BO3yXa 110 BHICOTE?

Sk v




7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20
21
22
23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

IMocTosHHBIE U TIEpeMEHHbIE KOMIOHEHTHI BO3/yXa U HOJIIIOTAHTHI?
Dx3ochepa, noHocdepa, crparochepa, Tporochepa 0COOEHHOCTH XUMHUECKOTO cocTaBa?
3arps3HUTENN aTMOChephI?
IMTpupoHBIe M aHTPONOTEHHBIE HCTOYHHKY BOSHUKHOBEHUS 3aTPA3HUTENEH aTMOCchepsl?
Heoprannueckue 1 opraHu4ecKre MOJUTIOTaHThl - XUMHYECKUE MEXaHU3Mbl UX TpaHchopmaruun?
IlepBruuHOE U BTOPUYHOE 3arpsi3HEHUE IPU3EMHOTO CII0S BO31yXa?
BoszeiictBre aTMOC(hEPHBIX HOJUTIOTAHTOB Ta YKOCHCTEMBI, PACTEHHS, YellOBeKa?
OcoOeHHOCTH CTPOCHUS MOJIEKYIBI BOJBI, CTPYKTYpa «MOHOMEPOB) H «aCCOIMATOBY B TOBEPXHOCTHBIX BoAaxX?
[Tonsitue o «Tsxenoit» n «CBepXTshKenoit» Bojae?
OKOJIOTHYECKHE THITHI BOJ?
du3nvecKre, OpraHoICNTHYECKUE, XUMUIECKUe, (PH3HOI0THIECKHE, PAIHOAKTUBHbEIE CBOMCTBA IIPHPOIHBIX BOA?
Kpyrosopot BojibI B ipupoae?
Kraccuduxanus npupoaHbIx Boa?
YHHKaIbHOCTH BOJBI aTMOC(EPHI?
Oco0eHHOCTH TOBEPXHOCTHBIX BOJ THAPOC(HEPHI, MO3EeMHBIC BOJIBI?
Maxkpo-, Me30-, MUKPO- KOMIIOHEHTbI IPUPOJHBIX BOJ?
. MlcTOYHMKY TTIaBHBIX KOMITOHEHTOB IPHPOJHEIX BOJ?
OCHOBHBIE TOKCHKAHTHI THAPOC(hEpsl: HeTh U HEQTETTPOTYKTHI?
OCHOBHBIE TOKCUKAHTBI TUAPOCHEPHL: MOTUUHUKINUECKUE apOMAaTHUECKHE COETMHEHNS?
OCHOBHBIC TOKCHKAHTHI THAPOC(HEPHI: CHHTCTUIECKHAES OPraHWMYECKHE BEIIeCcTBa ( TECTHINABI), HOHBI TSHKEIBIX METaJIOB?
OCHOBHBIE TOKCHKAHTHI THAPOC(HEPHI: CHHTETHIECKHE TOBEPXHOCTHO-aKTHBHBIC BEIIECTBA (I€TEPTeHTHI)?
VicrouyHnKM MX BOSHUKHOBEHUS] TOKCHKAHTOB THAPOC(HEpHl, IyTH MUTPAIHH, JEHCTBUE HA YIKOCHCTEMBI'?
Tumnsl Bogonoab3oBanus? Buibl pOMBIIIJIEHHOTO BOIOIOIb30BAHU?
TpeOoBaHMA, IPEeIBABIACMBIE K TUTHEBOI BOJIE, BOJE XO3SMHCTBEHHO-OBITOBOTO HA3HAYCHUS, BOJIE IS OPOIICHHS M MOIHBA?
CoBpeMeHHBIE MOJISITH XUMHIYECKOTO COCTaBa IIIyONHHBIX reocdep: sapa, MaHTHH, HIDKHEH JacTi 3eMHOH KOpbI?
CucreMaTHKa 3J1eMeHTOB 110 [onpammMuary?
CucremaTHka 31eMeHToB BepHanckomy?
BrodmsHbIe 37IEMEHTHI: MAKPO M MUKPO- SIEMEHTHI?
Brodobubie semenTs1?
MuHepaisl - OCHOBHAsI (pOpMa HaXOXKACHHS 3JIEMEHTOB B 3eMHOM Kope?
XuMHYeCKHe 0COOEHHOCTH ITIaBHBIX MIPOIIECCOB MUHEPAIO00pa30BaHNsI MarMaTHIeCcKOTo, THAPOTEPMaILHOTO?
XuMudeckue 0COOEHHOCTH TIIaBHBIX MPOIIECCOB MIUHEPAI000pa30BaHusl METaMOPPHUECKOTO, 0CATOYHOTO?
XuMHu4YecKkrue 0COOEHHOCTH IIaBHBIX MPOIIECCOB MUHEPAI000pa30BaHUs IUAT€HETUIECKOT0, THIIEPTeHHOTr0?
W3omopdusm u agcopOIms - (GakTopbl, YBENHYHBAIOIINE Pa3HOOOPa3He XMMHUUECKOTO COCTaBa MIHHEPAJIOB?
BbesmunepanbHble BUIBI HAXOXKACHUS XUMHYECKHX AJIEMEHTOB B 3eMHOM Kope?
Buner murpanun - Mexanudeckasi, GU3NKO-XUMUIecKas?
Bunsl murpanuu  6uosiorudeckasi MUrpanun’?
BHyrpenHne n BHemrHHEe (pakTOpEI MUTpaiu?
TexHOTeHHAas MUTPAHUS - TSHKEIIBIE METAJIIBI, HUTPATHI, IECTHIIUIBI?

5.3. TemaTuka KypcOBBIX padoT (KypCOBBIX NPOEKTOB)

He npenycmotpeHo.

5.4. ®OoHA OLEHOYHBIX CPEACTB AJIf NPOBEICHUS TEKYIIEro KOHTPOJISI

Tematnka pedepaToB

L. [TpuposaHbIe ¥ aHTPOIOTEHHBIE (PAKTOPBI, ONPEENAIONINE XMMUIECKUI COCTaB MOBEPXHOCTHBIX BOJ CYIIH.
2. KpyroBopot OHOTEHHBIX SJIEMEHTOB B BOJHBIX YKOCHCTEMaX M MOCIEICTBUS €r0 HapyIICHHUS.
3. XUMHUYECKUH KPYTOBOPOT KOMIIOHEHTOB BOJ MHUPOBOro OKeaHa.

4. XuMHUYeCKUe MpeBpalleHNs OPraHUueCKUX BEIIECTB B aTMocdepe.

5. 3arpsi3sHEHHE OKpYKaromell cpensl U mpobiieMa U3MEHEHHUs KIMMarTa.

6. ITpoGmems!l HapymIeHUsT KHCIOTHO-OCHOBHOTO 0ajlaHCa B OKpY)KaroIiei cpene.

7. Xumuueckas: TpaHc(hopMaIysi KOMIOHEHTOB HE(TSHOTO 3arpsi3HEHHS B OKpYXKaloLIed cpere.
8. O30HOpa3pyLIaoIIye BEIIECTBA, UX MCTOUYHUKH M XMUMUYECKOE MOBE/ICHUE B aTMocdepe.

9. BnusHue npoayKTOB OpPraHUYecKOro CHHTE3a Ha Ka4eCTBO OKPYXKAIOIIEH cpensl.

10. WcTouHNKN XMMHYECKOTO 3arpsi3HEHUSI OKpYXKAroulel cpebl.

11. MOHUTOPHHT XUMHUYECKOTO 3arpsi3HEHUsT OKPY)KAIOIIEH cpesbl.

12. [IprMeHeHNEe XUMUYECKHX U (PU3MKO-XUMUYECKHX METOJOB aHaJIM3a Il KOHTPOISI COCTOSIHUSI 0OBEKTOB OKpYXKAIOMIEH
Cpenbl.

13. Oco0eHHOCTH MUTpAIMY 3arPsI3HSIONIMX BEIIECTB B PA3IMYHBIX cpelax.

14. Xumudeckue (GakTopsl MOYBEHHOTO ILUIOAOPOAUS M MpodiemMa Jerpaialyy Moys.

15. I'yMycoBBIE KHCIIOTBI, UX COCTaB U CBONCTBA.

16. BuoreHHble 37€eMEHTHI B MOYBEHHBIX IMPOLIECCAX.

17. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE MIPOIECCHl B MTOYBAX.

18. Tsokenble METaIbl B IPUPOAHBIX BOJAX.

19. BybepHOCTh 1MOYB K BHEITHUM XHMHUYECKHM BO3JCHCTBHSM.

20. WonHelii 0OMeH 1 afcopOIHs HOHOB OYBOM.




6. YHAEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomengyemas iureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscrBo, rox | Komuu-Bo
JI1.1 |IIpecc U. A. OcHoBBI 00111IeH XUMUH: yaeOHOE TTocoOne CII6.: Xumusaar, DNeKTpoH
2017 HBIN
pecype
JI1.2 |Banosa B. JI. DKoJOTHs: Y4eOHUK M.: JlamkoB u K, DNEeKTPOH
2017 HBII
pecypc
6.1.2. lonoITHNTe/IBLHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTtBo, ron | Komnu-Bo
JI2.1 [Kopobxun B. H., Okornorus: y4eOHUK Pocros #//1: 0
[epenensckuii JI. B. dennkce, 2001
JI2.2 | Tlepenennckuii JI. B., |Okonorus: yaeOHUK M.: KnoPyc, 2009 0
Kopo6Oxun B. U.,
IIpuxoguenko O. E.
JI2.3 |T'muuka H. JI. OO6mas xumus: yaedHoe mocoove M.: KHOPVYC, 0
2010
6.3.1 I[lepevyeHnb MPOrpaMMHOIo o0ecredeHust
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 | CnpaBounas npaBoBas cuctema Koncynsrantllinroc
6.3.1.8 | OnexTpoHHBIH Hepuoguueckuil cnpaBouHuk «Cucrema ['apaHT»
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
7
6.3.1.1 | mequanpourpsiBatens VLC
8
6.3.2 IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | OnexTpoHHas OnOIMOTEUHAs CHcTeMa H3aTeNnbCeTBa «Jlanby. IloHOTEKCTOBAs IIeKTpOHHAsK OMOIHOTEKA.
WnavBuayaapHBIN HEOTPAaHUYEHHBIN TOCTYN Yepe3 PUKCHpOBaHHbIN BHemHUi [P anpec akanemMun HeOrpaHUIEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 TI000H TOYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr MuTepHeT.http://e.lanbook.com
6.3.2.2 | Dnexrponnas 6ubnuoreka rexunyeckoro BY3a (OBC «KoncynbTaHnT cTyneHTa). IloqHOTEKCTOBAs JIEKTPOHHAS

oubnmoteka. VHIMBUAYATBHBIH HEOTPAHUICHHBIN TOCTYN Yepe3 GUKcHpoBaHHBIH BHeMHMH [P anpec akageMuun
HEOTpaHIMYEHHOMY KOJIFUECTBY IT0JIb30BaTeNIel U3 II000# TOUKHM, B KOTOPOIT HMeeTcs IOCTYIH K ceTH VIHTepHeT.

http://www.studentlibrary.ru




6.3.2.3 | OnexrponHo-6ubmmoreunas cucreMa ZNANIUM.COM. [omHoTekcTOBas ieKTpoHHast Onbnnoreka. HauBUyaTbHBIH
HEOrpaHMYEHHBIN JOCTYN yepe3 GUKCUpoBaHHbIM BHeHU [P anpec akageMun HEOrpaHUYEHHOMY KOJTUYECTBY
MOJIb30BaTeNed 13 JIF000H TOYKH, B KOTOPOH MMeeTcs JOCTyI K cetd MHTepHeT. http://znanium.com/

6.3.2.4 | Dnexrponnas 6Gudnuoteunas cucrema «95C FOPAWT www.biblio-online.ru». [ToIHOTEKCTOBAs dMEKTPOHHAS
6nbmmoTexa. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH JOCTYN Yepe3 GUKCHpOBaHHEIN BHeIIHUH [P anpec akamemun
HEOTPaHIMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.5 | OnexrpoHHbIH nepuoauydeckuii cpaBodHuK «Cucrema [APAHT». [TomHOTEKCTOBBIN, 00HOBIsIEMBI. JloCTym MO
JIOKAIBHOU CETH aKaJeMUH

6.3.2.6 | HaunonanbHas syeKTpoHHas Oubnuoreka. JoCTyI IOCpeACTBOM UCIIONIb30BaHus ceTu «MHTepHeT» Ha 32 TepMuHana
noctymna. https://H36.pd/

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust Bun pabdot Hasunauenune OcHAaIEHHOCTD

IMomemnienue s KoMIibroTepHasi TeXHHKA C BO3MOKHOCTBIO OAKIFOYCHHS K CETH
CaMOCTOATENBHON paboThl | "MHTepHET" U 00eCIIeUCHUEM IOCTYIA B JICKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTeNbHYIO cpeay opranu3anuu(19 mr.),
ctoubl (17 mT.), KOMOBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IIT.), CTYIbS
yaenudeckue (34 wr.), crynbs /M (18 mT.), cTemmaxu ¢
maTepartypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

123 CP

ITomemmenue ams Crousl (28 mmT.), cTynbs (48 mrT.), mKkad 1 CTeIUIaXKH ¢ JIUTEPaTypo,
CaMOCTOSATEIBHON PabOTHl | KOMIIBIOTEPHAS TEXHHUKA C BO3MOXKHOCTBIO IOAKIIOYEHHS K CeTU
"UHTepHer" 1 oOecnieueHUEeM JOCTYIA B JIEKTPOHHYIO
nHGOPMAIMOHHO-00pa30BaTEIBHYIO CPEAy OpraHu3anni(4 mrT.).

1-204 CP

VY4eOHast aynuTopus CTOJBI, CTYITBS yICHHYIECKHE, TEMOHCTPAIIOHHOE 000pyI0BaHNE
(mpoextop ACER (1 mrt.), mudpoBast naTEepakTHBHAst gocka (1 mt.),
nepcoHanbHblii komnpiotrep ACER (1 1mT.) 1 yueGHO-Hars AHbIE
noco6us

322 Jlex

VYueOHas ayquTopus Crousl (14 mT.), cTynbs yaeHnueckue (28 mrT.), JocKa KitaccHas,
337 JIab npoektop ViewSonic PJD5155DLP3300Lm, Dkpan Lumien Eco
Picture LEP-100103

8. METOAUMYECKUE YKA3ZAHUS JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOAY.JIST)

Crenudukoit 3a04H0it popMbl 00yUeHUs ABISETCS MPeodIaaaloee KOJIMIECTBO YaCOB CaMOCTOSATENFHON pabOThI IO CPaBHEHUIO C
ayJUTOPHBIMHU 3aHATHSIMH, II03TOMY METOJUKA N3YdEHHs Kypca IpeIycCMaTpUBaeT Hapsiay C JICKIUSAMH U 1a00paTOPHBIMU
3aHATHAMHE, OPTAHU3AINI0 CAMOCTOSATEIEHON pabOTHI CTYAEHTOB, TIPOBEICHNE KOHCYIBTAINH, PYKOBOACTBO TOKJIAIaMH CTYICHTOB
JUIS BBICTYIUICHHS Ha HAYYHO-IPAKTHIECKUX KOH(EPEHINIX, OCYIECTBICHUE TEKYIIETO, IPOMEXYTOYHOTO (hOPM KOHTPOIISL.
CTyzneHTsl, U3y4alomue AUCIHUILINHY, J0JDKHBI 001a1aTh HaBBIKaMU PaOOTHI ¢ 1a00OpaTOpPHBIM 000pyI0BaHHEM, 0)OPMIIEHUS
9KCIICPHMEHTA, C YIeOHO! TUTEpaTypoil U IpyriuMy HH(POPMAITHOHHEIMI HCTOYHUKAMH B TOM 4HCIIC, MHTEPHET-CAHTaMH, a TaKxkKe
BJIaJIETh OCHOBHBIMH METOIaMH, TEXHUKOW U TEXHOJIOTHEN cOopa u 00paboTky MHpOpMAIUH.

CamocrosTenbHas padoTa CTYIEHTOB 320YHON (OPMBI 00YYEeHHUS 10JKHA HAUMHATHCS C 03HAKOMIIEHUsI ¢ paboyell mporpaMmoit
JVCLUITIMHBL, B KOTOPOH IIEPEUHCIICHB OCHOBHAS M IOTIOJHUTEIbHAS JINTEpaTypa, ydeOHO-METOJMYECKHe 3a1aHns HE0O0OXOJUMbIe
JUTSL M3Y9EHHS TUCIUTUINHEI M pa0OTHI HA Ta00paTOPHBIX 3aHATHIX.

IIpenoxaBaTens B mpoliecce ayAUTOPHBIX 3aHATHI OCBEIIaeT OCHOBHBIE KIIFOYEBBIC TEMbI AUCIUILIHNHEL M 00paIiaeT BHUMaHHe
CTYJICHTOB Ha TO, YTO OHH JIOJDKHBI BCHOMHUTB U3 paHee MOJy4eHHBIX 3HaHMH. M3ydeHue kax 01l TeMbl clielyeT HaUunHaTb C
BHIMATEIBHOTO 03HAKOMIICHHUS ¢ Ha00pOM BOITpocoB. OHM OPHEHTHUPYIOT CTYACHTA, TOKA3bIBAIOT, YTO OH JOJDKCH 3HATH IO JaHHOI
Teme. Ciemyer UMeTh B BHIY, YTO YIEOHUK WIH ydeOHOE TOCOOHE NMEET CBOIO JIOTHKY IIOCTPOCHUS: OJTHH aBTOPHI O0JIee MHPOKO,

a pyrue 6oee y3K0 paccMaTpUBAIOT Ty WK HHYIO Tpobiemy. [Ipu n3ydenuu mo0oii TeMbl pabouei mporpaMMsl ClieayeT
MOCTOSIHHO OTMEYaTh, KAKHE BONPOCH! (IIyCTh B MHOM JIOTHYECKOH ITOCIEN0BATENFHOCTH) PACCMOTPEHBI B IAHHOH IT1aBe yUeOHHUKA,
y4eOHOTO 1ToCcOoOus, a Kakue OImyIieHsl. [1o 3aBeprreHn: paboTH HaJl yIeOHMKOM JOJDKHA OBITh ICHOCTH B TOM, KaKHE TEMBI,
BOIIPOCHI ITPOTPaMMBI y4eOHOTO Kypca BbI YXKe U3YUHIIH, a KaKHe IPEICTOUT U3YdUTh 110 IPYrIM UCTOYHMKaM. B ciydae
BO3HHKIINX 3aTPYIHEHNI B TOHNMaHUH y4eOHOTO MaTepraa ciieyeT 00paTHThCs K APYTUM UCTOYHUKAM, I7Ie H3JI0’KEHHE MOYKET
OKa3aThCs 00Jiee TOCTYITHBIM.

IToHnManue 1 yCBOGHHUE COEPKAHMS Kypca HEBO3MOXKHO 0€3 4eTKOTO 3HAHH OCHOBHBIX TEPMUHOB U IMIOHATHH, HCIIOJIB3yEMBIX B
JIAHHOM AMCLHIUIMHE [0 KaX/I0i KOHKPETHOH Teme. JiIsl 3TOro CTYJeHT J0JKEeH UCIIONb30BaTh ONPE/IEICHNUs] HOBBIX TEPMUHOB,
KOTOpBIE JaBAJIUCh Ha JIEKINH, a TAKXKE B PEKOMCHIOBAHHBIX YUEOHBIX 1 HHPOPMALMOHHBIX MaTepuaax.

ITpn n3ydeHnn QUCIUIUTNHBL « XUMUS ¥ 9KOJIOTHSD) CIEAyeT YCBOUTH: OCHOBHBIE THITHI XUMHUYECCKHX PEAKIMH (KUCIOTHO-
OCHOBHBIE, KOMILIEKCOOOPa30BaHMUs, OKHCIICHHUA-BOCCTAHOBIICHHU) B IPOLIECCOB (OCaXCHUE, pACTBOPEHHE, COPOIIHS, SKCTPAKIIHS),
Y4EHHE O pacTBOPax, TEOPHIO IEKTPOIUTHUECKOI AUCCOIUALIMH, THAPOIN3, YICHHE O CKOPOCTH M TEPMOJANHAMUKE XHUMHUYECKHUX
peakIuii, KOJMYCCTBEHHBIC COOTHOIICHHUS B XUMHHN M 3aKOHBI CTEXHOMETPHH, OCHOBHBIC 3aKOHBI 9KOJIOTHH, OCHOBHBIC METOIBI
aHaJM3a HEOPTaHWIECKUX U OPTaHMIECKUX BEIIECTB

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOJISIOT CTPOUTH B3aMMOOTHOIIEHUSI C IIPEMOAaBaTeNeM U BO BPEMsSI CAMOCTOSITENILHOM paboTHI ¢
MOMOILbIO HHTEPHET-BUAEO-CBS3H, @ HE TOJIBKO BO BPEMSI ayJUTOPHBIX 3aHATHH 1 KOHCYIbTalUi. [l MpOayKTHBHOTO O0IIeHNs
CTYAEHTY HEOOXOJMMO BIIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIIEI0BATEIFHOTO M IMTOHATHOTO M3JIOKEHHS CBOETO BOIIPOCa.




JKenarensHo, 4TOOBI CTYIEHT 3apaHee HANMCAT MIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, U3Y4EHNE KOTOPBIX IPEACTABISETCS MY 3aTPyAHUTEIBHBIM. DTO IaCT BO3MOXHOCTB ITPEI0/IaBaTENI0 ONIEPATHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU 1 00JIee KaUeCTBEHHO ITOTOTOBHUTHCS K MOCIIETYIOINM 3aHATHSM.

Heo6xoauMo 0TMETHTE, YTO CaMOCTOSITENIbHAS paboTa C TUTEpaTypol M MHTEPHET-UCTOUHUKAMH HE TOJIBKO MOJIe3Ha KaK CPEACTBO
6oJee rIyOOKOT0 N3ydeHHsl TF000H AUCIMIUIMHBL, HO U SABJISETCS HEOThEeMIIEMOH yacThio Oymyieil npodeccnoHaabHOM
JeSATEIbHOCTH BBITYCKHHKA.

INPAJIOXKEHHUSA

IMpunoxenue 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



