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YTBEPXJIAIO
[IpopexkTop no yueOHOM
¥ Hay4HOU pabote

~ JI.M. UBanoBa
17.04.2025 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. IIpokonvesa,kano. buoa. nayk, ooy., /{.I1. Cyoaxosa

[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. Yue6nslii nian: Hanpaenenue noarotosku 23.03.01 TexHoMOTHs TpaHCIIOPTHBIX MPOLIECCOB
HanpasnenHnocts (mpodwmis) OpraHusaiusi MEepeBO30K M YIpaBlICHHE Ha aBTOMOOHIIBHOM TPAaHCIOPTE, OAOOPCHHBIH YUeHBIM
coseroM ®I'BOY BO Yysamickuiit 'AY ot 17.04.2025 r., nporokon Ne 14.

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

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBemyromuii BeImyckatomeii kadgenpoit AmateipeB A.C.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | o3HaKOMIJIEHHE CTYJCHTOB C KOHIENTYaJIbHBIMA OCHOBAaMH XHMHH M JKOJIOTMH KaK COBPEMEHHOM KOMIUIEKCHOW HAyKH,
n3y4aronieil XMMHYECKUe MNPOLECChl, MPOTEKAIOMNE B pasiM4HBIX reocdepax 3emid; (GopMuUpOBaHHE INPEACTABICHUH O
B3aMMOCBSI3aHHOCTH HPHPOJAHBIX (U3HMUECKHX, XMMHYECKMX W OHOJIOTMYECKHMX MPOLECCOB B PA3IMYHBIX 3EMHBIX
000J109KaxX 1 XapaKTepe BIMSAHIS Ha HUX 4eJIOBEUSCKON e TEFHOCTH.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

2.2.1 | O06uIas >MeKTPOTEXHUKA U HISKTPOHHUKA

2.2.2 | llpuknanHas MaTeMaTHKa

2.2.3 | Texunyeckass MexaHHKa

2.2.4 | TornBo ¥ cMa304YHbIC MaTepUAITBI

2.2.5 | DKOHOMHKA ¥ MEHEIHKMEHT

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-1. CtocoOeH IpIMEHATh €CTeCTBCHHOHAYYHbIE 1 OOICHHKCHEPHBIC 3HAHNS, METO/IbI MATEMAaTHIECKOTO aHAIIN3a U
MOJIEJIMPOBAaHUS B TPO(ECCHOHAIBLHON JIeTENEHOCTH;

OIIK-1.1 O6nanaer ecTeCTBEHHOHAYYHBIMH U OOIIEHHKEHEPHBIMHU 3HAHUAMH, METOAAMHU MaTeMaTHUECKOTO aHaIHu3a ’
MOJICJIMPOBAHUS B IIPO(ECCHOHABHON JIESTEIEHOCTH

OIIK-1.2 OcymecTBasieT BBIOOP HEOOXOAUMBIX €CTECTBEHHOHAYIHBIX M OOIIEHHKEHEPHBIX 3HAHUN, METOJIOB MATEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHMUSI TS PEUICHHsI MPO(ECCHOHATBHBIX 3a/1a4

OIIK-1.3 IIpumMenseT Ha MPaKTHKE €CTECTBEHHOHAYYHbIE M OOIICHH)KCHEPHBIC 3HAHNSI, METOIbI MATEMAaTHIECKOTO aHAIIN3a U
MOJIETUPOBAHUS JUIS PEIICHUs MPAaKTHYECKHUX 3a7a4 B Ipo(ecCHOHATBHOM NeATeTbHOCTH

OIIK-2. Crioco6eH ocymecTBISATh TPOoPEeCCHOHAIBHYIO A TENFHOCTD C YIETOM SKOHOMHUYECKHX, IKOJIOTHYECKUX U COIIMATBHBIX
OrpaHMYCHHI Ha BCEX TAIaX KU3HCHHOTO LUKIIA TPAHCIIOPTHO-TEXHOIOTHYCCKUX MAIIUH ¥ KOMIUICKCOB,;

OIIK-2.1 O6nafaer 3HAHUSIMU OCYIIECTBICHHS PO(HECCHOHATBHON AESTENBHOCTU C yUETOM 3KOHOMHYECKHX, YKOJIOTHYECKUX U
COLIMAJILHBIX OTPaHUYEHMIT Ha BCEX STaax )U3HEHHOTO [IUKJIA TPAHCIOPTHO-TEXHOIOTHYECKUX MalllMH U KOMIUICKCOB

OIIK-2.2 B mpodeccnoHanbHOMN NeITeIbHOCTH OCYIIECTBISET BEIOOP HEOOXOJUMBIX IKOHOMHUYECKUX, IKOJTOTHUECKUX U
COIMATEHBIX OTPAHNYCHUH Ha BCEX ATAIaX XXU3HEHHOTO IHKJIA TPAHCIIOPTHO-TEXHOJOTHYECKAX MAIIMH ¥ KOMILIEKCOB

OIIK-2.3 TIpumeHsieT Ha MPaKTHKE HEOOXOIMMbIE SKOHOMHYECKUE, IKOJOTHIECKUE U COITMAITbHBIC OTPAaHUIEHHSI Ha BCEX dTArax
’KU3HEHHOTO IMKJIa TPAHCIIOPTHO-TEXHOJIOTHUECKUX MAIIMH ¥ KOMIUIEKCOB

B pe3yiabTaTe 0cBOCHHMS AUCHUIVIMHBI 00y4AIOIMIICS 10JIKeH

3.1 (3HaTh:

3.1.1 | - XUMHYECKYIO CHMBOJIUKY, BayKHEHIIIIe XAMUYECKHE TOHATHS - XUMHYECKHH 3JIEMEHT, BELECTBO, MOJIb, OTHOCUTEIbHAS
MOJICKYIISIpHAs Macca, MOJISIPHEIA 00beM, BaJICHTHOCTh, CTEIIEHb OKHCIICHHS, OKHCIICHHE U BOCCTAHOBIICHNE, OKUCIUTEIh
U BOCCTAHOBHTEb, JIEKTPOIIUT M HEAIEKTPOIIUT, HIEKTPOIUTHIECKAsT AUCCOLUANNS, MOH, TEILIOBOH 3((EKT peaKIim;

3.1.2 | - oCHOBHBIE 3aKOHBI XUMHUHU U YKOJIOTHUH;

3.1.3 | - ocHOBHEIE TCOPUU XUMHU: XUMHYECKON CBA3H, BHCKTpOHHTquCKOﬁ Aucconuanuun, CTpOCHUA HCOPTaHNUICCKUX
COEMHEHMUI;

3.1.4 | - BaxHeHIINE BEUIECTBA U MaTepHANIbl: OCHOBHBIE METAJUIBI U CILJIABBI, CEpHAasi, COJSHAs, a30THAS M YKCYCHAsl KUCIIOTa,
IIENO0YH, aMMHUAaK, MHHEpaJIbHbIE YI0OpeHusI.

3.2 | YmeTh:

3.2.1 | - Ha3BIBATH N3YYCHHBIC BEIICCTBA 110 MemyHaponHoﬁ HOMCHKJIATYPE, OTIPCACIATE BAJICHTHOCTD U CTCIICHDb OKUCIICHUSA
XUMHUYCCKHUX 3JICMCHTOB, THUIT XHUMHUYECKOU CBS3HU B COCAMHCHUAX, XapaKTEp CpE€Abl B BOAHBIX paCTBOpAX, OKUCIUTEIb U
BOCCTAaHOBUTCIIb,

3.2.2 | - OOBACHATH 3aBUCUMOCTDL CBOICTB BCIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOAY XHMHYECKOH CBA3U, COCTOSHUC U
CMCIICHNEC XUMHUYICCKOT'O PABHOBECHUS,;

3.2.3 | - BBIYUCIIATH MACCOBYIO IOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHLIEHTPALHIO, KOJIMYECTBO BEIIECTBA,
00BeM MM Maccy 10 KOJIMYECTBY , 00bEMy MIIM Macce PEarcHTOB MITH IPOAYKTOB PEAKIMH, BOJOPOJHBIN MOKa3aTelb
PacTBOPOB KHUCIOT, OCHOBAHUN U COJIEH.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITETbHOCTHU:

3.3.1| - BHameHus COBpeMEHHON XUMHUYECKOI TEPMUHOJIOTHEH B 001aCTH HEOPTaHMYECKOH U aHATUTHIECKOW XHMUH,
OCHOBHBIMH HaBBIKAMHU 0OpaIIeHHs C 17a00paTOPHEIM 000PYAOBAHHUEM H OCYIOM.




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 JI.1J11.2 2 0 [Ipobnemuas
MPEBPAIICHUH B TPUPOIHBIX cHcTeMax. /JIek/ OIIK-1.2 JI1.3J12.1 JIEKIUS
OIIK-1.3 J2.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 1. OcOOEHHOCTH XHMHUYIECKHX 1 2 OIIK-1.1 JIT.1J11.2 0 0
HpEeBpaIICHUH B IPUPOAHBIX cucTeMax. /J1ab/ OIIK-1.2 JI1.3712.1
OIIK-1.3 JI2.2J12.3
OIlK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 1. OcoOeHHOCTH XUMUYECKUX 1 10 OIIK-1.1 JI.1J11.2 0 0 TectupoBanue,
MPEBpAIICHUH B TPUPOIHBIX cucTeMax. /Cp/ OIIK-1.2 JI1.3J12.1 YCTHBIN OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOpUS 1 2 OIIK-1.1 JI1.1J11.2 0 0
rutaneTsl. /JIex/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 JI2.2J12.3
OIlK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOPUS 1 4 OIIK-1.1 JI.1J11.2 0 0
rutaHeTsl. /J1a6/ OIlK-1.2 JI1.3J12.1
OIIK-1.3 J2.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 2. T'eoxumuueckas UCTOpUS 1 20 OIIK-1.1 JI1.1J11.2 0 0 TecrupoBanue,
ianeTsl. /Cp/ OIIK-1.2 JI1.3712.1 YCTHBIH OTBET
OIIK-1.3 JI2.2J12.3
OIlK-2.1 2.4
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 JI1.2 0 0
BEPXHHX CJIOSX 3eMHOU aTMocdepsl. /Jlex/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1 J12.4
OIIK-2.2
OIIK-2.3
Temal. @OTOXUMHYECKUE TTPOLIECCHI B 1 4 OIIK-1.1 JI.1J11.2 0 0
BEPXHHX CJIOAX 3eMHOI aTMocdepsl. /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Temal. @oTOXMMHUYECKUE TPOLIECCH] B 1 10 OIIK-1.1 JI1.1J11.2 0 0 TectupoBanue,
BEPXHHX CJOSX 3eMHOU atmMocdepsl. /Cp/ OIIK-1.2 JI1.3J12.1 YCTHBIN OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1 J12.4
OIIK-2.2

OIIK-2.3




Tema 2. ®U3UKO-XUMHUYECKUE MTPOLIECCHI B 2 OIIK-1.1 JI1.1 J11.2
tponocepe. /JTex/ OIIK-1.2 JI1.3712.1
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIlK-2.3
Tema 2. ®U3UKO-XMMHUYECKUE IIPOLIECCH] B 4 OIIK-1.1 JI1.1J11.2 Pab6ota B
tponocepe. /J1ab/ OIIK-1.2 JI1.3712.1 MaJIbIX TPyIax
OIlIK-1.3 J12.2712.3
OIlK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 2. @U3UKO-XUMHUYIECKHE ITPOIIECCHI B 20 OIIK-1.1 J1.1J11.2 Tecruposanue,
tponocepe. /Cp/ OIIK-1.2 JI1.3712.1 YCTHBIH OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIlK-2.3
Paznen 3. Xumnyeckue npouecchbl B
ruapocdepe
Tema 1. AHOMaBHBIE CBOMCTBA BOJIBI M, UX 2 OIIK-1.1 JIT.1 JI1.2
posb B mpupoze. /Jlex/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIlK-2.3
Tema 1. AHOMaJIBHBIE CBOMCTBA BOJBI M, HX 4 OIIK-1.1 JI1.1J11.2
poib B ipupoze. /J1ad/ OIIK-1.2 JI1.3712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1 .4
OIIK-2.2
OIIK-2.3
Tema 1. AHOMasIbHBIE CBOMCTBA BOJIBI U, UX 20 OIIK-1.1 JIT.1JI11.2 TectupoBanue,
posb B mpupozae. /Cp/ OIIK-1.2 JI1.3J12.1 YCTHBIN OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIlK-2.3
Tema 2. OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC 2 OIIK-1.1 JIT.1JI1.2 IIpobnemuas
nporieccsl B runpocdepe. /JIex/ OIIK-1.2 JI1.3712.1 JIEKIIHS
OIIK-1.3 JI2.2J12.3
OIIK-2.1 .4
OIIK-2.2
OIIK-2.3
Tema 2. OKHCIUTENFHO-BOCCTAHOBUTEIBHEIE 4 OIIK-1.1 JIT.1JI11.2 Pabora B
npoteccsl B ruapochepe. /J1ad/ OIIK-1.2 JI1.3J12.1 MAJIBIX TPYIIIax
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIlK-2.3
Tema 2. OKUCIUTENBHO-BOCCTAHOBUTEIHHbBIC 12 OIIK-1.1 JIT.1JI1.2 TectupoBanue,
nporieccol B ruapocdepe. /Cp/ OIIK-1.2 JI1.3712.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1 .4
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.1JI1.2
noys. ['ymyc. /JIex/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 J2.2712.3
OIIK-2.1 .4
OIlK-2.2

OIIK-2.3




Tema 1. DnemeHTHBII U Ga30BbIif COCTAB 1 4 OIIK-1.1 J1.1J11.2 0 0

nous. ['ymyc. /J1a6/ OIIK-1.2 JI1.3712.1
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema 1. DeMeHTHBIH 1 (a30BHIif cOCTaB 1 20 OIIK-1.1 JI1.1J11.2 0 0 TectupoBanue,
nous. ['ymyc. /Cp/ OIIK-1.2 JI1.3712.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1 J12.4
OIIK-2.2
OIIK-2.3
Tema2. MHUKpO3JIEMEHTHI I XUMHUYECKOE 1 2 OIIK-1.1 J1.1J11.2 2 0 IIpobnemuas
3arpsi3HeHue MoYB. /JIex/ OIIK-1.2 JI1.3712.1 JICKIIHS
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Tema2. MUKpO3J1€MEHTHI U XUMUUECKOE 1 4 OIIK-1.1 JI1.1J11.2 0 0
3arpsi3HeHue moyB. /J1ab/ OIIK-1.2 JI1.3712.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1 J12.4
OIIK-2.2
OIIK-2.3
Tema2. MHUKpO3JIEMEHTHI B XUMHUYECKOE 1 10 OIIK-1.1 J1.1J11.2 0 0 Tecruposanue,
3arpsisHeHue moys. /Cp/ OIIK-1.2 JI1.3J12.1 YCTHBIW OTBET
OIIK-1.3 J12.2712.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Paznen 5. Murpauust u tpancdopmanus
3arpsi3HAIOIIUX BellecTB B Ouocdepe.
Temal. Knaccuguxarust MUTPHPYIOMIIX 1 2 OIIK-1.1 J1.1J11.2 0 0
aneMeHTOoB. /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.3 JI2.2J12.3
OIIK-2.1 2.4
OIIK-2.2
OIIK-2.3
Temal. Kinaccuduxanuss METPUPYIOITHX 1 10 OIIK-1.1 JIT.1JI1.2 0 0 TectupoBanue,
anemenToB. /Cp/ OIIK-1.2 JI1.3712.1 YCTHBIA OTBET
OIIK-1.3 JI2.2J12.3
OIIK-2.1 2.4
OIlK-2.2
OIIK-2.3
Paznes 6. Kontpoasn
KonTpons /Ox3amen/ 1 36 OIIK-1.1 JI1.1J11.2 0 0

OIIK-1.2 JI1.3J12.1
OIIK-1.3 J12.2J12.3
OIIK-2.1 J12.4

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?
OKOJIOTUYECKHe TUIIBI BOJ?
®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

L. [IpupoxHbIe ¥ aHTPOIIOTEHHBIE (PAKTOPBI, ONPEENAIONE XUMUIECKUI COCTaB MOBEPXHOCTHBIX BOJ CYIIH.
2. KpyroBopoT OHOTEHHBIX JIEMEHTOB B BOJHBIX YKOCHCTEMax M MOCIEICTBUS €r0 HapyIICHHUS.
3. XUMHUYECKUH KPYTOBOPOT KOMIIOHEHTOB BOJ MHUPOBOIO OKeaHa.

4. XuMHYecKUe NpeBpalieHNsl OPraHNYeCcKUX BEIIECTB B aTMocdepe.

5. 3arps3HeHHEe OKpPYXKAIOIIEH Cpenbl U mpodiieMa U3MEHEHUS KInMaTa.

6. IMpoGnems! HapymIeHUs! KICIOTHO-OCHOBHOTO 0allaHCa B OKpY)Karomiei cpene.

7. Xumuueckas: TpaHchopMaLUsi KOMIOHEHTOB HE(DTSHOTO 3arpsi3HEHHsI B OKPY)KAIOLICH cpere.
8. O30HOpa3pyIIaoMye BEIIECTBA, UX MCTOUYHUKH U XUMUYECKOE TOBEICHUE B aTMOchepe.

9. BnusHue npoayKTOB OpPraHUYECKOro CHHTE3a Ha Ka4eCTBO OKPYXKAIOIIEH cpensl.

10. HlcTOYHHMKY XUMHYECKOTO 3arps3HEHUS OKPYKAIOLIEH Cpembl.

1. MOHHUTOPHHT XUMHUYECKOTO 3arpsi3HEHHs OKPYXKAIOIIeH Cpebl.

12. [IpumeHeHNEe XUMIYECKUX M (DU3UKO-XMMHUYECKAX METOJIOB aHAIM3a Ul KOHTPOJIS COCTOSHHSA OOBEKTOB OKPYKaroIIeH
Cpeapbl.

13. Oco0eHHOCTH MUIpAlMY 3arPsI3HSIONIMX BEIIECTB B Pa3IMYHBIX cpelax.

14. Xumnaeckre (GakTopsl HOUYBEHHOTO ILIONOPOAUS M IpobiieMa Aerpafaluy Mo4B.

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

16. buoreHHble 27€MEHTHI B MOYBEHHBIX IMPOLIECCAX.

17. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE MPOLIECCH B MOYBAX.

18. Tspkenble MeTauibl B IPUPOAHBIX BOAAX.

19. BybepHocTs MOYB K BHEITHUM XHMHUYECKHM BO3ICHCTBHSM.

20. Wonnslii 0OMeH 1 aacopO1Ms HOHOB MOYBOM.

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa




6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |Tenspman M. U., Xumust: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Octparos B. I1. Jlanb, 2022 HBIN
pecypce
JI1.2 | Hekpacosa JI. C., DkoJorusi: yaeOHOe mocooue ExaTtepunOypr: DNeKTpOH
JlaaTuHoB A. B. VIIITY, 2023 HBIH
pecypc
JI1.3 |Kopones b. A., Okonorus. [IpakTukym Cankr-IlerepOypr: | DnexkrpoH
Cxunus JI. H. Jlans, 2023 HBIH
pecype
6.1.2. JlonoiHUTE/IbLHAS JIUTEPATypPa
ABTOpBIL, COCTaBUTENU 3arnaBue WsnarenscrBo, roa | Komnu-Bo
JI2.1 |Hurmatymmuna H. T dusnueckas U KOJUTOUIHAS XUMUSL: yaeOHOe mocoOue Cankr-IlerepOypr: | DnekTpoH
Jlansb, 2022 HBIH
pecypce
JI2.2 |Tenspman M. U., Heopranudeckas Xumusi: yaeOHOe mocooue Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2022 HBII
pecype
JI2.3 [Heuaes A. I1,, OpraHuyecKkast XUMHS Cankr-IlerepOypr: | DnexTpoH
Bonotos B. M., Jlans, 2024 HBIN
Komaposa E. B. II. H., pecypc
CaBBuH
J12.4 | Cremanenxo E. E., Dkonorus: yueGHOe mocodue CrtaBpomnoss: DNeKTpoH
Xamukosa B. A., Ctl'AY, 2023 HBIN
3Bepena O. C. pecypc

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 | GIMP

6.3.1.5 | MozillaFirefox

6.3.1.6 | MozillaThinderbird

6.3.1.7|7-Zip

6.3.1.8 | CipaBouHas npaBoBas cucrema KoncynsrantlLitoc

6.3.1.9 | DnekTpoHHBI# nepruoauveckuil cripaBoYHUK «Crucrema ['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 | OpenOffice 4.1.1

6.3.1.1 | mequanpourpsiBatens VLC

6.3.2 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnextpoHHbI nepuoauueckuii cnpaBoyHuK «Cucrema APAHT». [lonmHOTEKCTOBBIN, 0OHOBIIsIEMBIit. JlocTym Mo
JIOKaJIbHOW CETH aKaJIeMHUH




6.3.2.2 | OnexTpoHHas ONOIMOTEUHAs CHCTeMa H3aTenseTBa «Jlanby. IloHOTEKCTOBAs AIIeKTpOHHAs OMOIHOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TI000W TOUYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr HaTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh

KommnbloTepHass TeXHHKa € BO3MOMKHOCTHIO MOJKIIOUEHHS] K CETH
"UnTepuer” n  obecrieueHueM JIoCcTyna B DJEKTPOHHYIO
[Tomemenue ans “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmsaimuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONB! (17 IUT.), KOMIBIOTEPHBIH CTON 6- MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps m/m (18 mT.), cTemnaxu ¢
mateparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

123 CP

Cronsr (28 mwT.), cTymbst (48 mT.), mIKad U CTEIUIaXKU C JUTEPaTypOH,
IMomemnienne s KOMIIBIOTEpHAsl TEXHMKAa C BO3MOKHOCTBIO MOJKIIOYEHUS K CETH

camocrosTenbpHo padboter | "HMHTepHeT" n  olecrneueHMeM  JocTyna B 3JEKTPOHHYIO

nHGOPMAIMOHHO-00pa30BaTENbHYIO Cpeay OpraHu3anui(4 mr.).

1-204 CP

Cronbl, CTymbsi YydEHHUYECKHE, IEMOHCTpAIIOHHOEe 000pyaoBaHME
(mpoextop ACER (1 mr.), uudppoBas uHTepakTuBHas gocka (1 mrT.),
nepcoHanbhblii  Kommbeiorep ACER (1 mr.) u yd4eOHO-HAIVIsIHBIC
TOCOOHS

322 Jlex YuebHast ayauTopust

Cromper (14 mr.), cTymbs ydeHuwdeckue (28 INT.), JOCKAa KIaccHas,
337 JIab VYueOHast aynuTopust npoektop ViewSonic PJD5155DLP3300Lm, Oxpan Lumien Eco
Picture LEP-100103

8. METOIMYECKHUE YKA3ZAHUA /IUIA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meronyka n3ydeHus Kypca IpeaycMaTpHUBaeT Hapsay ¢ JIEKIHUSIMU W Ja0OpaTOPHBIMH 3aHATHSAMM, OPTaHHM3AIHI0 CAMOCTOSATEIBHOM
pabOTBI  CTYHEHTOB, TIPOBEJACHHE KOHCYIbTalWi, PpYKOBOJACTBO  JOKIAJaMM  CTYAEHTOB,  OCYIIECTBICHHE  TEKYIIETO,
MPOMEXYTOUHOTO  (pOpM KOHTPOJIS.

Cucrema 3HaHMH IO AUCHUILUIMHE «XUMHUS W 3KOJIOTHS» (HOPMHUPYETCsl B XOAE ayJUTOPHBIX M BHEAYJUTOPHBIX (CAMOCTOSTEIBHBIX)
3aHATHH. lcmonp3ys JIEKIMOHHBIH MaTepHal, Y4eOHHKH ¥ ydeOHBIE II0COOMS, JOTONHHUTENBHYIO JINTEPaTypy, IPOSBISA
TBOpUYECKUII MOAXO0X, oOydaromuiics TOTOBUTCA K J1a0OpPaTOPHBIM 3aHATHAM, PAacCMaTpHBas HMX KaK IIOIOJNHEHHE, YIIyOJIeHHue,
CHCTEMATU3AIMI0 CBOUX TEOPETHUECKUX 3HAHUM.

Jnst OCBOCHUS TUCHUIUIMHBI CTYAEHTaMH HEO0XO0JUMO:

1. TlocemaTsp JneKIUHW, Ha KOTOPHIX B CKaTOM M CHCTEMHOM BHJE H3JIaralOTCs OCHOBBI IHCIMIUIMHBL: JTAIOTCS OMNpEIeNICHUS
MOHSATUH, TEPMHHOB, KOTOpBIE MOJDKHBI 3HATh CTYHEHTBI; PACKPHIBAIOTCS KOHIIENTyallbHBIE OCHOBBI XHMHH KaK OIHOW U3
BaKHEHIINX (yHIaMEHTAJIbHBIX €CTECTBEHHBIX HayK, M3Y4alOlIeH BeIecTBA, WX CBOWCTBA W IPOLIECCHl NPEBPAIICHMS BEILECTB,
COIIPOBOKIAIOIIMECS] U3MEHEHUEM COCTaBA U CTPYKTYPBI.

CTyneHTy BaXKHO IOHATH, YTO JICKIUS €CTh CBOeoOpa3Has TBopueckas (opma camMocTosTensHON paboTel. Hamo mertatecst craTh
AKTHBHBIM COYYaCTHHKOM JIEKIMHU: IyMaTb, CPABHUBATH M3BECTHOE C BHOBb IIOJy4a€MBIMHU 3HAHHUSMH, BOHTHU B JIOTHKY H3JIOKCHUS
MaTtepuana JEKTOpOM, CIEAUTh 3a XOIOM €ro MbICIEH, 3a ero aprymeHTanuei. Bo BpeMs JIEKIMH MOXHO 3aJaTh JIEKTOPY BOIPOC,
JKETaTeIbHO B TIMCHbMEHHOM (popme, 4TOOB HE MEUIaTh M HE HAPYIIATh JIOTUKH IPOBENCHHUS JeKimu. Kaxkmas mexnus NomKHA OBITh
JIOTUYECKM M BHYTPEHHE 3aBEpILICHHBIM 3TalloM H3JIOKEHHs MaTepHana Kypca. IIopsmok H3IOXeHHS U O00beM M3JIaraeMoro Ha
Ka)KIOH JICKIMM MaTepHaya OIpeAelsieTcss ydeOHOW NporpaMMoil MO XHMHHM OKpYXKalolled cpeabl M NPeJyCMOTPEHHBIM B Heif
pacmpeneneHueM KOJIMYecTBa YacoB Ha Kaxaylo TeMy. Kaxmas JeKIs cTpOWTCS O NPHHIMITY TPHAIBI: OT OOIIEro — K YacTHOMY,
a Ha ee 3aBepIIAIoNIeM 3Tare — BO3BpalleHHe K 00IeMy Ha ypOBHE BHOBb H3JIOKEHHOTO MaTepuana. OTo TpeOyeT MOAYMHEHUE ee
OIpeZIelIEHHOMY, CTPOTO BBIIEPKMBAEMOMY aJrOPUTMYy WIIM IUIaHy. B mporecce JeKIMUM HEOOXOAMMO aKLEHTUPOBATh BHHMaHHE
CTyAEHTOB HAa XMMHYECKHE M JKOJOTHYECKHE 3aKOHOMEPHOCTH, MPOBOAUTH CBS3b C MPEABIAYIIMM M MOCIEAYIOIIUM MaTEPHAIOM.
BaxHO cooTHecTH MaTepuasl JEKIMH C TEeMOH ydeOHOH NporpaMMbl M YCTAHOBHTBH, KaKHEe €€ BONPOCHI HAILIA OCBEIICHHE B
IpOCITyMAaHHOM ekimu. Toraa none3Ho oOpamaTses U K ydeOHuUKy. JIeKIus 1 y4eOHUK He 3aMEHSIOT, a IOTIOIHSIOT APYT APYTa.

2. Tlocemath nabOpaTOpHbIE 3aHATHS, K KOTOPHIM CJIEAYeT TOTOBHThCS M AKTHBHO Ha HHMX paboTaTh. JlabopaTopHbIE 3aHSTHS
HE0OXOAMMO IUIAHUPOBATH TaK, YTOOBI TeMa JIEKIMH TIPEANIeCTBOBAala JaHHOW TeMe JnaboparopHoro 3aHsTHsa. Ha mepBom
1a00paTOPHOM 3aHATHU CTYJACHTHI, KPOME HWHCTPYKTa)ka IO TEXHHKE O€30MacHOCTH, MOJDKHBI OBITH HPEIYyNpexIeHB! O paboueM
pacnopsiike 3aHSATHS, B YaCTHOCTH O TOM, YTO UX pabouue MecTa JOKHBI OBITh MOATOTOBIEHBI A0 3BOHKA (JOJKHBI JIeKaTb
TeTpajy UM 3alMCH, BBICTABICHA HA CTOJBI XMMHUYECKOE O0OpylOBaHWME M peakTwBbI mp.). JlaGopaTopHOe 3aHATHE HEOOXOIMMO
HAYMHATH C OMPOCa, KOTOPBIA IS TPYIITBI B 15 YemoBek He NOJDKEeH 3aHUMaTh Oosbiie 15-20 muH. JIOIDKHBI OBITH OMPOIIEHBI BCE
CTyHEHTBl TPYIIBI, MO3TOMY BOIPOCHL, IpEATaraeMble CTyAEHTaM, IODKHBI OBITh HACTOIBKO KOHKPETHBI, 4YTOOBI TpeGoBamu
KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM MperojaBaTellb JOIKEH O3HAaKOMUTH CTY[ACHTOB C COAEPKAaHUEM 3aHATHS, OOCYIUTh
BOIIPOCHI XOJla TIPOBEICHMS OMBITOB. Ha 3TO Tarke He MOMKHO OBITH moTpadeHo Oonee 15-20 mmH. OcTanpHOE BpeMs 3aHATHA
OTBOJUTCS HA BBIOTHEHHE U oopmieHHe paboTel. Ha kakmoMm 3aHATHH, HMapajuIeBHO C 3TOH paboToH, peKOMEHIYeTCsl BBIACTATH
JUI CTYICHTOB BpeMs (BO BTOPOIl MOJIOBHHE 3aHATHUS) Ha 3alIUTy JaOopaTOpHBIX paboT. CTyAeHTHI, MPOIYCTUBIINE 3aHATHE, WIN
HE MOATOTOBMBINMECS K HEMY, INPHIVIAINAIOTCS Ha KOHCYIbTAllMI0O K TNpenoaasarento. JlabopaTopHoe 3aHATHE 3aKaHUUBACTCS
TIOJIBEZICHIEM HTOTOB: BEIBOJIAMH II0 TEME M BHICTABJICHHEM OIICHOK.

3. CucreMaTHYecKH 3aHUMATBCS CAMOCTOSATENBHON paboTOH, KOTOpas BKIIOYaeT B ceds M3ydeHHe AOMOJIHUTENbHOIN uH(opmanuwy,
MaTepHalloB y4eOHUKOB, pEIICHHE 3aJad, HalllcaHWue JOKJIaNOoB, pedepaToB Ui IOMydEHMs! TIIYOOKHX JIONOJHHUTEIBHBIX 3HAHHH.
3aaHuA AT CAMOCTOSATENIBFHOM pabOTHI BEIIAIOTCS MIPENOaBaTeIIeM.

4. Tlom pYKOBOACTBOM TIPEIOJABATENS 3aHMMAThCS HAYIHO-MCCIENAOBATEIBCKOM paboTOH, YTO MpeAmnojaraeT BHICTYIUICHHS C




JOKJIaJaMi Ha Hay9HO-TIPAKTUYECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 110 UX Pe3ylbTaTaM.

5. IIpy BO3HMKAIOWIMX 3aTPYAHEHHMAX IPU OCBOCHUM AMCUMILIMHBL, UL HEYCIIEBAMOWMX CTY[ACHTOB M CTYACHTOB, HE IOCELIAOLIMX
3aHATUS, IPOBOJSTCA €XKEHEAENbHbIE KOHCYIbTALMM, Ha KOTOpBIE IPUIVIAINAIOTCS HEYCIEBAIOIIME CTYIEHTBI, a TaKXKe CTYICHTHI,
HCIIBITHIBAIOIINE TOTPEOHOCTH B ITOMOIIH MPETIOAABATEINS TP U3YICHUH AUCIIATUINHEL

IIpn wusydyeHUM AUCUMIUIMHBI «XUMHUS U DJKOJOTHS» CJEAyeT YCBOMTh: OCHOBHBIE THUIBI XHUMUYECKHX PpeaKuui (KHUCIOTHO-
OCHOBHBIE, KOMILIEKCOOOPAa30BaHMsI, OKHUCICHHUS-BOCCTAHOBICHHS) M IPOLECCOB (OCaXKICHHE, PacTBOPEHHE, COPOLMS, SKCTPAKIHSA),
YUEHUE O PacTBOPAX, TEOPHIO 3IEKTPOIUTUYECKOHW IUCCOLMALUH, THIPOJIN3, YUEHHE O CKOPOCTU U TEPMOJMHAMUKE XUMHUYECKUX
peaKkuui, KOJIMYECTBEHHBIE COOTHOLICHUS B XUMHMM U 3aKOHBl CTEXUOMETPUM, OCHOBHBIE 3aKOHBI JKOJIOTMM, OCHOBHBIE METOJbI
aHaJIM3a HEOPraHUYECKUX M OPIraHUYECKUX BELICCTB.

IIPAJIOXKXEHHUSA




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



