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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 oYHast
OO6mast TpyI0eMKOCTh 6 3ET
YacoB 1o yaeOHOMY IIaHy 216 Bupas! koHTpONIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 48
CaMOCTOsTebHAs paboTa 132
4acoOB Ha KOHTPOJIb 36

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 17 1/6
Bun 3ansuii v | PO | v PIl

Jlexuuu 16 |16 (16 |16
JlaboparopHsie 32 132 |32 |32
B ToMm umncne uHT. 12 |12 |12 |12
Uroro ayn. 48 |48 |48 |48
KonraktHast pabora |48 |48 |48 |48
Cam. pabota 132 1132 1132 | 132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 216 | 216 | 216 | 216




[Iporpammy cocTaBui(u):
KaHO. c.-X. HayK, 0oy., M.B. IIpoxkonvesa,kano. buon. Hayk, doy., H.B. Cepeoa

[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 | TonnnuBo ¥ cMa304YHbIC MaTepUAITBI

2.2.5 | DKOHOMHUKA ¥ MEHEIKMEHT

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 pe3ysbTaTe 0cBOCHMS AMCHUIIMHBI 00yYAIOLIUIICS 10/KEH

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 pa3/iesioB u TeM /BU] Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeuanue
3aHATHS/ Kypc 107071 pakT. | moar.
Paznes 1. BBenenne ®usnko-xumMuyeckas
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 2 OIIK-1.1 JI1.1 0 0
MpeBpalIeHnH B IPUPOJHBIX cucTeMax. /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. OcoOeHHOCTH XUMUYECKUX 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue,
MPEBpAIICHUH B TPUPOIHBIX cucTeMax. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIN OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOpUS 1 2 OIIK-1.1 JI1.1 0 0
rutaneTsl. /JIex/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOPUS 1 4 OIIK-1.1 JI1.1 0 0
rutaHeTsl. /J1a6/ OIlK-1.2 J1.2J12.1
OIIK-1.3 J2.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOpUS 1 20 OIIK-1.1 JI1.1 0 0 TecrupoBanue,
ianeTsl. /Cp/ OIIK-1.2 JI1.2712.1 YCTHBIH OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Paznen 2. ®u3uko-xuMHYecKue Npouecchbl
B aTMOC(epe
Temal. ®oToxuMudeckue MpoIEecchl B 1 2 OIIK-1.1 JI1.1 0 0
BEPXHHX CJIOSX 3eMHOU aTMocdepsl. /Jlex/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Temal. @OTOXUMHYECKUE TTPOLIECCHI B 1 4 OIIK-1.1 JI1.1 0 0
BEPXHHX CJIOAX 3eMHOI aTMocdepsl. /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Temal. @oTOXMMHUYECKUE TPOLIECCH] B 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue,
BEPXHHX CJOSX 3eMHOU atmMocdepsl. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIN OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2

OIIK-2.3




Tema 2. ®U3UKO-XUMHUYECKUE MTPOLIECCHI B 2 OIIK-1.1 JI1.1
tponocepe. /JTex/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIlK-2.3
Tema 2. ®U3UKO-XMMHUYECKUE IIPOLIECCH] B 4 OIIK-1.1 JI1.1 Pab6ota B
tponocepe. /J1ab/ OIIK-1.2 JI1.2712.1 MaJIbIX TPyIax
OIlIK-1.3 J12.2712.3
OIlK-2.1
OIIK-2.2
OIIK-2.3
Tema 2. @U3UKO-XUMHUYIECKHE ITPOIIECCHI B 20 OIIK-1.1 J1.1 Tecruposanue,
tponocepe. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIH OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIlK-2.3
Paznen 3. Xumnyeckue npouecchbl B
ruapocdepe
Tema 1. AHOMaBHBIE CBOMCTBA BOJIBI M, UX 2 OIIK-1.1 JI1.1
posb B mpupoze. /Jlex/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIlK-2.3
Tema 1. AHOMaJIBHBIE CBOMCTBA BOJBI M, HX 4 OIIK-1.1 JI1.1
poib B ipupoze. /J1ad/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. AHOMasIbHBIE CBOMCTBA BOJIBI U, UX 20 OIIK-1.1 JI1.1 TectupoBanue,
posb B mpupozae. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIN OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIlK-2.3
Tema 2. OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC 2 OIIK-1.1 JIT.1 IIpobnemuas
nporieccsl B runpocdepe. /JIex/ 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-BOCCTAHOBUTEIBHEIE 4 OIIK-1.1 JI1.1 Pabora B
npoteccsl B ruapochepe. /J1ad/ OIIK-1.2 JI1.2J12.1 MAJIBIX TPYIIIax
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIlK-2.3
Tema 2. OKUCIUTENBHO-BOCCTAHOBUTEIHHbBIC 12 OIIK-1.1 JIT.1 TectupoBanue,
nporieccol B ruapocdepe. /Cp/ OIIK-1.2 JI1.2712.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Paznen 4. Xumnyeckue npouecchbl B
TMOYBEHHOM cJI0€e
Tema 1. DneMeHTHBIN U (a30BbIi COCTAB 2 OIIK-1.1 JIT.1
nous. ['ymyc. /JIex/ OIlK-1.2 JI1.2J12.1
OIIK-1.3 J2.2712.3
OIIK-2.1
OIlK-2.2

OIIK-2.3




Tema 1. DnemeHTHBII U Ga30BbIif COCTAB 1 4 OIIK-1.1 J1.1 0 0

nous. ['ymyc. /J1a6/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema 1. DeMeHTHBIH 1 (a30BHIif cOCTaB 1 20 OIIK-1.1 JI1.1 0 0 TectupoBanue,
nous. ['ymyc. /Cp/ OIIK-1.2 JI1.2712.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema2. MHUKpO3JIEMEHTHI I XUMHUYECKOE 1 2 OIIK-1.1 J1.1 2 0 IIpobnemuas
3arpsi3HeHue MoYB. /JIex/ OIIK-1.2 JI1.2J12.1 JICKIIHS
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema2. MUKpO3J1€MEHTHI U XUMUUECKOE 1 4 OIIK-1.1 JI1.1 0 0
3arpsi3HeHue moyB. /J1ab/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Tema2. MHUKpO3JIEMEHTHI B XUMHUYECKOE 1 10 OIIK-1.1 J1.1 0 0 Tecruposanue,
3arpsisHeHue moys. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIW OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Paznen 5. Murpauust u tpancdopmanus
3arpsi3HAIOIIUX BellecTB B Ouocdepe.
Temal. Knaccuguxarust MUTPHPYIOMIIX 1 2 OIIK-1.1 J1.1 0 0
aneMeHTOoB. /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
Temal. Kinaccuduxanuss METPUPYIOITHX 1 10 OIIK-1.1 JIT.1 0 0 TectupoBanue,
anemenToB. /Cp/ OIIK-1.2 JI1.2J12.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1
OIlK-2.2
OIIK-2.3
Paznes 6. Kontpoasn
KonTpons /Ox3amen/ 1 36 OIIK-1.1 J1.1 0 0

OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. IlpumepHBIii NepedyeHb BONPOCOB K 3a4eTy

He npenycmotpeHo.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

. Henb 1 3amaun TUCHMUILTUHBI « XUMUS ¥ SKOJIOTHD ?

Bo3HHKHOBEHHE XUMHUYECKHUX 3JIEMEHTOB U COJTHEYHOUN CUCTEMBI?

Otansl 3BostonuH 61ocheps!, BOSHUKHOBEHNE KHU3HU?

«XHUMHUSL ¥ 9KOJIOTUSD) | «3eJIeHast XUMUD» - €AWHCTBO IIeNeil U pa3sHHIa UX peai3anum?
TemmepaTypHbIii MPO(UITB U CTPYKTYpa aTMOCHEPHI Kak CIEJCTBUE BO3ICHCTBHS COTHEYHOHN pajnanim?
M3MeHeHne naBieHnst 1 XMMHUYECKOTO COCTaBa BO3yXa IO BHICOTE?

IocTosiHHBIC U TIEPEMEHHBIC KOMIOHEHTHI BO3/1yXa H HOJLIFOTaHTHI?

Dx30cdepa, noHochepa, crpatochepa, Tporochepa 0COOCHHOCTH XUMHIECKOTO cocTaBa?




9.

10.
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.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

3arps3HUTENN aTMOChepsI?
ITpuposaHbIe 1 aHTPONIOTCHHbIE HCTOYHUKHY BO3ZHUKHOBEHHS 3arpsi3HUTENEH aTMochepbl?
Heopraaudeckue u opraHi9ecKre MOJUTIOTAHTEl - XMMHYECKHEe MEXaHU3MBI HX TpaHCc(hOopMaIin?
INepBudHOE M BTOPUYIHOE 3aTPA3HEHUE IPU3EMHOTO CIIOS BO3LyXa?
BoszeiictBre aTMOC(EPHBIX HOIUTIOTAHTOB Ma YKOCUCTEMBI, PACTEHHs, YeloBeKa?
OcoOEHHOCTH CTPOCHUS MOJICKYIIBI BOABI, CTPYKTYPa «MOHOMEPOBY» H «acCOLIMATOB» B IOBEPXHOCTHBIX BOJAx?
Ionsarue o «Tspxenoi» u «CepXTspKenoi» Boae?
DKOJIOTHYECKHE THUIILI BOA?
®dusznyeckue, OpraHoJIeITHYECKUE, XUMUYECKUE, (PU3HOJIOTHYECKHE, PaOaKTHBHBIE CBOWCTBA NPHPOAHBIX BOJ?
Kpyrosopot Bozs! B iprpoe?
Krnaccuduxanus npupoassix Boa?
YHUKaIBHOCTH BOABI aTMOc(hephl?
Oco0EHHOCTH MTOBEPXHOCTHBIX BOJ] T'HAPOC(EPHI, TO3EMHbIE BOJIbI?
Maxkpo-, Me30-, MEKpPO- KOMIIOHEHTHI IIPUPOAHBIX BOJ?
. McTOYHMKY ITTaBHBIX KOMIIOHEHTOB IPUPOJHBIX BOA?
OCHOBHBIE TOKCHKaHTBI ruipocepbl: HehTh U HePTETTPOIYKTHI?
OCHOBHBIE TOKCHKAaHTHI THAPOC(HEPHI: MOTHUNKINIECKAE apOMaTHYECKIE COSTHHEHNUS?
OCHOBHBIE TOKCHKAHTBI THAPOC(HEPHI: CHHTCTHIECKHE OPTaHWIECKHE BEIecTBa ( MECTHINABI), HOHBI TSXKENBIX METaI0B?
OCHOBHBIE TOKCHKAHTBI TUAPOCHEPHL: CHHTETUYECKUE TOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA (IETEPreHThl)?
HcTouHNKN NX BO3HUKHOBEHHS! TOKCHKAaHTOB THAPOCHEpHI, ITyTH MUTPALUH, JSHCTBHE HA SIKOCUCTEMBI'?
Tumnsl Bogononabp30BaHusa? Buibl IpOMBIIIIIEHHOTO BOOIONIb30BaHU?
TpeboBaHUs, IpeabABIsAEMbIe K TUTHEBOI BOJIE, BOJE XO3SHCTBEHHO-OBITOBOTO HA3HAYECHUSI, BOJIE s OPOIICHHS U MOIHMBa?
CoBpeMeHHBIE MOJIEIT XUMUYECKOT0 COCTaBa NIYOMHHBIX reocep: saApa, MaHTHH, HHKHEH 4acTh 3eMHOI KOopbl?
CucremaTuka 35meMeHToB 1o ['onpammuary?
CucremaTuka 31eMeHToB BepHanckomy?
BruodunpHbIe 371EMEHTHI: MAKPO W MHUKPO- 3JIEMEHTHI?
brodoo6HbIe 31eMEHTHI?
MuHepaIsl - 0ocHOBHasI (hopMa HaXO0XKICHHS JIEMEHTOB B 3eMHOI1 kope?
XuMuueckue 0COOEHHOCTH INIaBHBIX NIPOIIECCOB MUHEPANI000pa30BaHUs MarMaTHIEeCKOTo, THAPOTEPMaILHOTO?
Xumudeckrue 0COOCHHOCTH INIaBHBIX IPOIIECCOB MUHEPaIo00pa3oBaHust METaMOP(UUECKOTO, 0CaT0YHOr0?
XuMHUYecKre 0COOEHHOCTH ITIaBHBIX MPOIIECCOB MUHEPATIO00pa30BaHUs JHAreHETHYECKOTO, THIIEPreHHOTO?
M3omopdusm u agcopOuust - GakTopbl, yBENTHUHUBAIONINE PA3HOOOPa3He XUMIHUECKOTO COCTaBa MUHEPAIOB?
BbesmuHepanbHbIe BUIBI HAX0KACHUS XUMUYECKHX DIIEMEHTOB B 3eMHOiI1 kope?
Busl Murpanum - MexaHnueckast, puanko-xumMmuueckas?
Buner murpanun - Onosiormyeckasi MUTPAIHm?
BuyrpenHnue u BHemHNE (GaKTOPBI MUTPAIHH?
TexHOreHHass MUIPAHUS - TSKENbIE METANIIbI, HUTPATBI, MECTUILIUIbI?

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX POEKTOB)

He npenycmorpero.

5.4. DoH/I OLIEHOYHBIX CpPpeaCTB AJIs1 MPOBEACHUA TEKYIIEIro KOHTPOJIsA

Tematuka pedepaToB

1. IMpupoaHBIe 1 aHTPOIIOTEHHBIE (DAKTOPHI, OMPENEIAIOMNEe XUMHIESCKHH COCTAaB MOBEPXHOCTHBIX BOJ| CYIIIH.
2. KpyroBopoT OHOTEHHBIX JIEMEHTOB B BOJHBIX YKOCHCTEMaX M MOCIEICTBUS €r0 HapyIICHUS.
3. XUMHUYECKUIl KPYrOBOPOT KOMIIOHEHTOB BOJ MHUPOBOro OKeaHa.

4. XuMHUYecKre TPEeBpaIeHs OPTaHUIECKUX BEIIECTB B aTMocdepe.

5. 3arps3HeHre OKpYXKalolleil cpelbl U mpodiieMa W3MEHEHUs KIMMaTa.

6. [Ipo6nembl HapylIeHUs! KUCIOTHO-OCHOBHOTO OajnaHca B OKpYXAIOIIEH cpene.

7. Xummdeckast TpaHC(hOPMAII KOMIIOHEHTOB HE(pTSHOTO 3arps3HEHUs] B OKpYKaroIied cpeje.
8. O30HOpa3pymaloe BEMeCTBa, UX UCTOYHUKH U XUMHUECKOE TIOBEICHHE B aTMOcdepe.

9. BiusHIE NPOAYKTOB OPraHUYECKOTO CHHTE3a Ha Ka4eCTBO OKpPYXKAromel cpembl.

10. VICTOYHHKN XMMHUYECKOTO 3arpsi3HEHUS] OKPY)KAIOLIEH cperpl.

11. MOHHUTOPHHT XUMHUYECKOTO 3arps3HEHUsT OKPYKAIOIIEH CpEe.bl.

12. [MpumeHeHNEe XUMUUYECKUX U (DU3UKO-XIMHUYECKUX METOJOB aHAIM3a JUIS KOHTPOJIL COCTOSHHSA OOBEKTOB OKPYKAOIICH
Cpenpl.

13. OCoOEHHOCTH MUTpaIyH 3arps3HAIONINX BEIIECTB B PA3IHMYHBIX Cpeiax.

14. Xumudeckue (akTOphl MOYBEHHOTO IUIOMOPOIHS U IpobdieMa Aerpaganiy MOYB.

15. I'yMmycoBBI€ KHCIIOTBI, UX COCTaB U CBOMCTBA.

16. BuorenHsle 351eMEHTHI B IOYBEHHBIX IIpoLEccax.

17. OKHCIUTETFHO-BOCCTAHOBUTENIBHBIE TIPOIECCHI B IMTOYBAX.

18. Tsxenple MeTaIbl B IPUPOJHBIX BOJAAX.

19. BybepHocTs MOYB K BHELIHUM XUMHYECKHM BO3ICHCTBHSAM.

20. HonHblid 0OMEH U afcopOIMs HOHOB TOYBOM.

6. YHAEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JJUCIHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jqureparypa




6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |IIpecc U. A. OcHoBBI 00111eH XUMHH: yaeOHOE TocoOue CII6.: Xumusgaar, DNeKTpoH
2017 HBIH
pecypce
JI1.2 |Banosa B. JI. DKooTHs: Y4eOHUK M.: lamkoB u K, DNeKTpOH
2017 HBIN
pecypc
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komuu-Bo
JI2.1 | Kopo6kun B. H., Dkonorusi: yueOHUK Pocros v//1; 0
ITepenensckuii JI. B. ®enukc, 2001
JI2.2 | Ilepenensckmii JI. B., | Dxonorus: yaeOHUK M.: KnoPyc, 2009 0

Kopo6xun B. U.,
puxoguenko O. E.

JI2.3 |I'muuka H. J1. OO0was xumus: yaebHoe mocoodve M.: KHOPVYC, 0
2010

6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 [ Office 2007 Suites

6.3.1.4 | GIMP

6.3.1.5 | MozillaFirefox

6.3.1.6 | MozillaThinderbird

6.3.1.7|7-Zip

6.3.1.8 | CnpaBouHas npaBoBas cuctema Koncynsrantllinroc

6.3.1.9 | OnexTpoHHBIH Hepuouueckuil cnpaBouHuk «Cucrema ['apanT»

6.3.1.1 | OfficeStandard 2010

6.3.1.1 | OfficeStandard 2013

6.3.1.1 [ LibreOffice

6.3.1.1 | OC Windows Vista

6.3.1.1 | OC Windows 7

6.3.1.1 | OC Windows 8

6.3.1.1 | OC Windows 10

6.3.1.1 | Ubuntu (Mint)

6.3.1.1 | OpenOftice 4.1.1

6.3.1.1 | mequanpourpsiBarens VLC

6.3.2 Tlepeyenb MHGOPMAIUNOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | HaunonanbHas syeKTpoHHas: Oubauoreka. JoCTy MOCpeACTBOM UCIONb30BaHus ceTu «MHTepHeT» Ha 32 TepMuHana
noctymna. https://H36.pd/

6.3.2.2 | DnexTpoHHbIH nepuoauueckuii cnpaBoyHuk «Cucrema APAHT». [lonmHOTeKCTOBBIN, 0OHOBIIsIEMBIit. JlocTym Mo
JIOKAJEHON CETH aKaJeMUH

6.3.2.3 | DnexTponHnas 6Gudnuoteunas cuctema «I5C FOPAWT www.biblio-online.ru». [ToIHOTEKCTOBAs MEKTPOHHAS
6nbmmoTexa. IHIMBHIyanbHBII HEOTpaHIMYCHHBIN TOCTYN Yepe3 GUKCHpOBaHHEIN BHemHUH [P anpec akamemun
HEOTPaHIMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/




6.3.2.4 | OnexrponHo-6ubmmoreunas cucreMa ZNANIUM.COM. [omHoTekcTOBas 3ieKTpoHHast OnbnnoTeka. MIHauBHyaTbHBIH
HEOrpaHMYEHHBIN JOCTYN yepe3 GUKCUpoBaHHbIM BHeHU [P anpec akageMun HEOrpaHUYEHHOMY KOJTUYECTBY
MOJIb30BaTeNed 13 JIF000H TOYKH, B KOTOPOH MMeeTcs JOCTyI K cetd MHTepHeT. http://znanium.com/

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

6.3.2.6 | OnexTpoHHas OUOIMOTEUHAs CHCTeMa U3aTenseTBa «Jlanby. IlonHOTEKCTOBAs ANIeKTpOHHAs OubIHOTEeKA.
WHauBUya bHBIH HEOTPAaHHMYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIN BHEIIHUI [P ampec akagmeMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000W TOYKH, B KOTOPOW UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug padot Hasnauenue OCHAIIICHHOCTb

IMomemnienue s KoMrprotepHasi TeXHHKA C BO3MOXKHOCTBIO OKITIOYCHUSI K CETH
caMoCTOATeNbHOM paboThl | "MHTepHET" U 0OecredeHneM IOCTyIIa B AIICKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPEeAy Opranu3anuu(19 mr.),
ctoubl (17 mwT.), KOMOBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IIT.), CTYIbs
yaeHudeckue (34 mr.), crynbs /M (18 mT.), cTemmaxu ¢
nmutepartypoi, Buaeoysernmuntens Optelec Wide Screen (1 )

123 CP

ITomemenue pis Crousl (28 mmT.), cTynbs (48 mrT.), mKad 1 CTeIUIaXKH C JIUTEPaTypo,
CaMOCTOSATEIbHOM PabOTHI | KOMIIBIOTEPHAS TEXHHUKA C BO3MOKHOCTBIO OAKIIOYCHHS K CETH
"NuTepHer" U 00eCreUeHUEM JOCTYNA B JICKTPOHHYIO
nHGOPMaAIMOHHO-00pa30BaTENBHYIO CpeLy OpraHu3anni(4 mr.).

1-204 CP

YuebOHast aynuTOpus CTOJBI, CTYIBS yICHHIECKHE, JEMOHCTPAIIOHHOE 000pYIOBaHNE
(mpoextop ACER (1 mt.), mudpoBast nHTEepakTUBHAs A0ocka (1 mt.),
nepcoHabHbIi kommbioTep ACER (1 1mT.) ¥ ydeOHO-HATIAAHbIC
T0COOHS

322 Jlex

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

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JIS)

Mertoauka U3ydeHus Kypca npelycMaTpuBaeT HapsiLy ¢ JEKIUSIMU U JaOOpaTOPHBIMH 3aHATUSAMHU, OPraHU3ALHI0 CAMOCTOSITENbHOM
paboTHI CTYICHTOB, MPOBECHNE KOHCYIBTAIN, PYKOBOJICTBO JOKJIAaMH CTYACHTOB, OCYIIECTBICHHE TEKYIIETO,
MPOMEXYTOYHOTO (hopM KOHTPOIIS.

Cucrema 3HaHUM MO AUCHUIIINHE «XUMUS U SKOJIOTUD (GOPMUPYETCS B X0Jie ayJUTOPHBIX U BHEAYTUTOPHBIX (CAMOCTOSATEIBHBIX)
3aHATHH. VIcronb3ys JIEKIIMOHHBII MaTeprall, ydueOHUKH U ydeOHbIE TOCOOHS, JOTIOJIHUTEIBHYIO JINTEPATYPY, MPOSBIISL
TBOPUYECKHUI MOJX0]], 00yJaromniicss TOTOBUTCS K JTaOOPAaTOPHBIM 3aHATHAM, PACCMATPHUBAs MX KaK IOTOIHEHNE, YIITyOJIeHNE,
CHCTEMATU3aIHI0 CBOMX TEOPETHUCCKUX 3HAHUM.

Jlns ocBOEHUSI TUCHMILIUHBI CTyA€HTaMH HEOOXO0AUMO:

1. TTocematp JileKny, Ha KOTOPBIX B C)KATOM M CHCTEMHOM BHJIE U3JIATAIOTCS OCHOBBI IMCIUIUIMHBL: TAIOTCSI OTIPEHCICHHS
MOHSTHH, TEPMUHOB, KOTOPBIE JOJDKHEI 3HATh CTYICHTHI; PACKPHIBAIOTCS KOHIENTYaJIbHbIE OCHOBBI XMMHUH KaK OJTHON 3
Ba)KHEHIINX (yHAaMEHTAIbHBIX €CTECTBEHHBIX HAyK, U3ydyarollell BelecTBa, UX CBOMCTBA U MPOLECCHI IPEBPAILCHHUS BEILECTB,
COMPOBOKAAIONINECS U3MEHEHUEM COCTaBa U CTPYKTYPBIL.

CTyneHTy BaXKHO TOHSTH, YTO JIEKIHI eCTh CBOS0Opa3Has TBopUecKas popMa caMOCTOSTeNBHOM padoTsl. Hamo meITaTecs cTaTh
AKTHBHBIM COYYaCTHUKOM JIEKI[UH: AyMaTh, CPAaBHUBATh N3BECTHOE C BHOBB MTOyJaEMBIMH 3HAHUSMH, BOITHU B JTIOTUKY HU3JI0KCHHS
MaTtepuana JeKTOpOM, CIEIUTh 3a XOA0M €ro MbICIEH, 3a ero apryMeHTanuei. Bo BpeMs IeKIul MOXKHO 3a7aTh JIEKTOPY BOIIPOC,
KEIaTeIBHO B IIMCBMEHHON (hopMe, 9TOOBI He MeIaTh M He HapYIIAaTh JIOTUKH MPOBEICHH JIeKInU. Kasknas JTeKnus JomKHa OBITh
JIOTHYECKU W BHYTPEHHE 3aBEPIICHHBIM 3TallOM M3JIOKEHHS MaTepraia Kypca. [Iopsgok u3inoxeHns 1 00beM H3/1araeMoro Ha
Ka)II0 JIEKLIMM MaTepuasa onpeaessercs yaeOHOH MporpaMMOoi 0 XUMHH OKPYKAIOIIEH Cpebl U MPeTyCMOTPEHHBIM B Hei
pachpesieleHueM KOJIMYecTBa YacoB Ha Kaxayto TeMy. Kaxkaas IeKuus CTpOUTCs 1O MPUHIMITY TPUAIBI: OT 00IIEro — K 4aCTHOMY,
a Ha ee 3aBepIIAIONIeM dTare — BO3BpalleHHe K 00IIeMy Ha ypOBHE BHOBB M3JI0KEHHOTO MaTepHaia. DTo TpeOyeT Mo JInHEHHUE ee
OTIPEIEIEHHOMY, CTPOTO BEIICPKHBAEMOMY aJITOPUTMY WM IUTaHy. B mporecce nekiun HeoOX0AUMO aKIEHTHPOBATh BHIMAaHHE
CTYAEHTOB Ha XMMHUUYECKUE U IKOJIOTUUECKUE 3aKOHOMEPHOCTH, IPOBOAUTH CBSI3b C MPEABIAYIINM U TOCIEAYIOIIM MaTepHATIOM.
BakHO COOTHECTH MaTepHal JIEKIHH ¢ TEMOH YIeOHOW IIPOTpaMMBI M YCTAHOBHTH, KaKHe €€ BOIIPOCH! HAIIUIH OCBEIICHHE B
MPOCITYIMIaHHOM ek, Toraa moxe3Ho oopamaTses U K yaeOHUKy. JISKIs 1 y9eOHUK He 3aMEHSIOT, a TOTIOHSIOT APYT ApYTa.

2. [TocemaTs 1ab0paTOPHBIE 3aHATHS, K KOTOPBIM CIIEyeT TOTOBUTHCA U aKTUBHO Ha HUX paboTath. JlabopaTopHbIe 3aHATHS
HEeo0X0IMMO IIAaHUPOBATH TAK, YTOOBI TEMa JICKIIUH TPEALIECCTBOBalIA JaHHON TeMe 1abopaTopHoro 3auartus. Ha nepsom
71a00pPaTOPHOM 3aHATHH CTYACHTHI, KPOME HHCTPYKTaXKa MO TEXHUKE 0€30ITaCHOCTH, TOJDKHEI OBITh PEIYIPEXICHEI 0 paboueM
pacHopsake 3aHATHS, B YACTHOCTH O TOM, YTO HX pabodne MecTa JODKHBI OBITh IIOATOTOBIICHBI 10 3BOHKA (JOJDKHEI JI€XKATh
TeTpajy AJs 3aIliCH, BBICTABIEHA Ha CTOJIBI XUMHUYECKOe 000pYI0BaHHE U PeaKkTUBHI 1Ip.). JlabopaTopHOE 3aHATHE HEOOXOJUMO
HAYMHATh C OMPOCa, KOTOPBIH JJIs TPYIIIBI B 15 YenoBek He NOJKeH 3aHuMaTh 0oJbiie 15-20 MuH. JIOJDKHBI OBITH OITPOIICHBI BCE
CTYAEHTHI TPYIIIEI, TIO3TOMY BOTIIPOCHI, IIPe/IaraeMble CTYICHTaM, JOJDKHBI OBITh HACTOIBKO KOHKPETHEI, YTOOBI TpeOoBaIn
KOpPOTKOT0, KOHKPETHOTO OTBETa. 3aTeM MpenojaBaTenb JOKEH 03HAKOMUTH CTYAEHTOB C COJep KaHUEeM 3aHITUS, OOCYIUTh
BOIIPOCHI X0/1a IPOBe/ieHNs onbIToB. Ha 3To Takke He JOMKHO ObITH MOTpaueHo 6onee 15-20 muH. OcTanpHOE BpeMsl 3aHITUS




OTBOJUTCS Ha BHINOJIHEHHE U oopmiieHne paboTsl. Ha KaxI0M 3aHATHH, apaJUIeNbHO ¢ 3TOH paboToi, peKOMEHIyeTCs BBIACTATh
JUISL CTYZICHTOB BpeMsi (BO BTOPOIi IOJIOBUHE 3aHSATH) Ha 3aIlUTY J1a00paTOpHBIX paboT. CTyAEHTHI, IPOIMYCTUBIINE 3aHATHE, HIIH
He [OATOTOBUBIIMECS K HEMY, IPUIIANIAIOTCSA Ha KOHCY/IBTALUIO K ITpenoaaBatento. JJabopaTopHOe 3aHATHE 3aKaHIMBACTCS
NOABCACHUCM UTOTOB: BEIBOJAMHU I10 TCMC M BBICTABJICHUECM OLICHOK.

3. CucreMaTHYeCKU 3aHUMATHCSI CAMOCTOSTENFHON pabOoTOM, KOTOpask BKIIIOUAET B ce0s U3ydEeHUE JOMIOJHUTENbHOM nHpOopMauy,
MaTepHalloB Y4eOHHKOB, PEIICHUE 3a/1a4, HAIIMCaHUE JIOKIAI0B, peepaToB JUIs OTyIEHNUS IITyOOKHX JOMOTHUTEIbHBIX 3HAHUI.
3aaHust A1 CaMOCTOSATENbHOM paOOTHI BBIAAIOTCS IIPEIOAABATEIEM.

4. Ilox pykOBOACTBOM MpEIOAaBaTeNs 3aHUMAThCSI HAYIHO-HUCCIIEN0BATELCKON Pab0oTOH, 4TO MpeonaraeT BEICTYIIICHUS C
JIOKJIa/laM{ Ha Hay4HO-NIPAaKTHYECKUX KOH(PEPEHIUSX U IMyOIHKALINIO TE3UCOB U CTaTe! 110 UX Pe3ylbTaTaM.

5. HpI/I BO3HUKAIOMNX 3aTPYAHCHUAX ITPU OCBOCHHH AUCHUIUIAHBI, AJI1 HEYCIICBAIOIUX CTYACHTOB U CTYACHTOB, HC IMOCCIIAOIINX
3aHATHA, TPOBOIAATCA €KCHEACIIbHBIC KOHCYIbTalluM, Ha KOTOPBIC MPUTTIAIIAIOTCA HEYCIEBAIOIINE CTYACHTHI, 4 TAKXKE CTYICHTEI,
HCIIBITBIBAIOIINEC HOTpe6HOCTb B IOMOIIU pETIoAaBaTeisd Mpu U3y4€HUN JUCHUITIIIAHBIL.

I[1pu M3y4eHny ANCUUIUINHBI « XUMUSL ¥ SKOJIOTHS» CIIEYeT YCBOUTh: OCHOBHBIE THITBI XMMHUYECKHUX PEAKIHi (KHCIOTHO-
OCHOBHBIE, KOMIUIEKCOOOPa30BaHMs, OKHCIICHAA-BOCCTAHOBIICHHU) F IPOLIECCOB (OCaXICHHUE, pACTBOPEHHE, COPOITHS, SKCTPAKIIH),
Y4EHHUE O pacTBOPax, TEOPHIO IIEKTPOIUTUUECKOI AUCCOLHALIMH, THAPOIN3, YUEHHE O CKOPOCTH M TEPMOJANHAMUKE XHUMHYECKHUX
pEaKuuii, KOJIMYECTBEHHBIC COOTHOLICHHS B XUMUH Y 3aKOHbI CTEXHOMETPHH, OCHOBHBIE 3aKOHBI 3KOJIOTH, OCHOBHBIE METO/IbI
aHaJIn3a HCOPTaHNUYCCKUX N OPIraHUYCCKUX BCIICCTB.

IIPUJIOKEHUA

[Mpunoxenue 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



