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MMACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCIHUAIIJINHBI
EH.03 «OCHOBBI aHAJIUTHYECKOH XUMHUID)

1.1. Ob6aacTh NpUMEHEHHUs IPOTPaAMMbI
PaGouas mporpamma yueOHON gucruiuimHbl «OCHOBBI aHATMTUYECKOMN
xumun» aBisietcs yactbio OITOIT CIIO (ITTTICC3) B cootBeTcTBUM ¢ T'OC CIIO 1o

cnenuainbHocTH 35.02.05 «ArpoHOMUsD)

1.2 MecTto AMCUMIUVIMHBI B CTPYKType OCHOBHOW mnpodeccnoHaIbLHOM
o0pa3oBaTeIbHO NMPOrpaMMbl: yueOHas qucuuInHa « OCHOBBI aHATUTHYECKOM
XUMHH» BXOJUT B MaTeMAaTWYECKUH W OOIIMH eCTeCTBEHHOHAYYHBIN ydueOHBIN
UKL

1.3.enu 1 3271244 AUCUMILIMHBI - TPEOOBaHUS K pe3yJibTaTaM
OCBOCHHS YU4eOHOI THCIUIINHBI:

OcBoeHue cosiepkaHns yueOHOU AUCIUIITUHBI «OCHOBBI AaHAJIMTHYECKOM
XUMHK» 00ECIIeUnBAET JOCTHXKEHHUE CTYIEHTaMH CIEAYIOUIUX PE3YIbTaTOB:

JUYHOCTNHBIX:

- UYyBCTBO TOPIOCTHM M YBAXKEHUS K HUCTOPUUM U JOCTHIKEHUSIM
OTEYECTBEHHONM XHMHMUYECKOM HAyKH; XHMMHUYECKM TIPaMOTHOE IIOBEICHUE B
npo(heCCUOHATLHONW JESITENPHOCTH M B OBITY HpH OOpaIleHWHd C XUMHUYECKHUMHU
BEILIECTBAMH, MaTepUaIaMH U MPOLIECCaAMU;

- TOTOBHOCTb K MPOAODKEHUIO OOpa3oBaHMsI U  IOBBIIICHUS
KBATM(pUKALMK B M30paHHOW MpOodeCcCHOHANBHOW NEATETbHOCTH U OOBEKTHUBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHLIUI B 3TOM;

-YMEHHE HMCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOW XMMHMYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTMHA ISl TOBBIIMICHHS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOU MpodecCuoHaIbHOM eITebHOCTH;

Memanpeomemmbix:

- WCTOJB30BAHHWE PA3JIMYHBIX BHJIOB II03HABATEIBHOW JEATCIBHOCTH M
OCHOBHBIX MHTEJUICKTYaJIbHBIX Omnepaluii (I0OCTaHOBKH 3aa4yu, (OpMYITHPOBAHUS
TUNOTE3, aHajdu3a W CHUHTE3a, CpaBHEHMs, OOO0OIIEHHUs, CHCTeMaTH3alluy,
BBISIBJICHUS MPUYMHHO-CJIEACTBEHHBIX CBSI3EH, MOMCKa aHaJIOT OB,
dbopMynrpoBaHMs BBIBOJOB) ISl PEIIEHUS MOCTABJICHHOW 3a/layd, MPUMEHECHHE
OCHOBHBIX METOJIOB TO3HaHUS (HAOMIO/IEHUS, HAYYHOTO DSKCIEpUMEHTa) MJis
U3YYCHUS PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HHUKAECT HCOOXOAMMOCTh CTAJTKHBATHCS B TpodhecCHoHalIbHOM cdepe;

- HWCIMOJB30BAHHWE PA3JIMYHBIX WCTOYHHUKOB IS TONYYCHHUS XHMHYCCKOM
uH(pOpPMAITUH, YMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHIKEHHUS XOPOIIHMX
pe3yabTaToB B mpodeccruoHanbHol cepe;

NnpeoOMemHbix.

- c(OpPMHPOBAHHOCTH TMPEACTABICHUN O MECTe XUMHU B COBPEMEHHOM
HAyYHOW KapTHHE MHUpa; TOHUMAaHHUE POJIM XUMUU B (POPMUPOBAHUHU KPYro3opa u
(GYHKIIHOHATBHOM IPAMOTHOCTH YeJIOBEKA IS PEIICHUS MPAaKTUYSCKHUX 3a/1a9;

- BJIQJICHUE OCHOBOMOJIATAIONMMU XWMHUUYECKUMH TOHSATHUSIMHU, TEOPUSIMH,
3aKOHAMU ¥ 3aKOHOMEPHOCTSIMHU, YBEPEHHOE IMOJb30BaHUE XWMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
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- BJIaJICHUE OCHOBHBIMH METOJaMHU HAyYHOI'O MO3HAHUs, UCIIOJIb3yEMbIMH B
XUMUU: HaOJIOJIEHUEM, OMHCAHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBSCHATH PE3YyJIbTaThl IPOBEICHHBIX OIBITOB U JI€JIaTh BBIBOIBI;
TOTOBHOCTh M CIOCOOHOCTh TNPUMEHSTh METOAbl TO3HAHUA TIPU PEHICHUU
NPaKTUYECKUX 3a/1a4;

- c(OpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHbIC OLIEHKH U
MIPOU3BOJUTH PACUETHI IO XUMUYECKUM (HOPMYIIaM U ypaBHEHUSIM;

- BJAJCHHE NPABWIAMH TEXHHKM OE€30MaCHOCTH NPH HCIOJIb30BaHUU
XUMHYECKUX BEIIECTB;

- cOpMHUPOBAHHOCTH COOCTBEHHOMW MO3UIIMU 110 OTHOLIECHUIO K XUMHYECKON
uH(pOopMaIK, MOTy4YaeMOl U3 Pa3HbIX HCTOYHUKOB.

[Ipouecc n3yueHus: AMCUUIIIMHBI HapaBieH Ha (GOPMHUPOBaHHE Y 00YUaIOIIerocs
CIEAYIOIIUX OOUIUX KOMITETCHIUH:

OK-01 Beibupats criocoOsI pemieHus 3aaa4 npoQeccuoHaNbHOMN 1eATeIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

B pe3ynbpraTe 0cBOEHHS NPOPECCHOHATBHOIO MOIYJIS CTYIEHT JOJKEH

Kon ®
KOMITETEeH I OpMy/IMpOBKa 3HaHus, yMeHUSA
un KOMIIeTEeHIM U
OK-01 - IOHUMaHHUE NPOPECCUOHANBEHOrO | YMEHH:
M COIIUAJIbHOTO KOHTEKCTA, B - 000CHOBaHHO BBI6I/IpaTI> MCTOJbI aHaJIMU34a,
KOTOPOM MPUXOIUTCA padoTarh u | ~ [OJIB30BAThCA allllapaTypou U
KHUTb. npubdopamu;
- yMEHHe aHATH3HPOBaTh 3ajady | - IPOBOJUTH HEOOXOAMMBIC PACUCTBI;
WA HpO6JIeMy, BBIZIEJISATH cé - BBIINIOJHATH KaYCCTBCHHLIC PCAKIIMH Ha
COCTaBHBIE YaCTH, ONPEIEIATh KaTHOHBI M aHHOHBI Pa3sIMHbIX
JTallbl PELIEHUs], BBISBIATh U aHaJIMTHICCKUX TPYIIIL,
3((HEKTHBHO HCKaTh - OTIPEICIIATh COCTAaB OMHAPHBIX
nH(popMaInio, HeoOXo UMYyt Juis | COCAMHCHHM,
pelieHus 3a/1a4u, COCTaBISITh - IPOBOJINTh KAYE€CTBEHHBIN aHAIIN3
IJIaH JEUCTBUS, ONIPEAEIIATh HEU3BECTHOI'O COCTAaBA,
HGO6XOI[I/IMI>IG pecypcsl, - IPOBOAMTH KOJIMYECTBEHHBIN aHaIN3
OLIEHUBATh PE3YIbTAT U BCLIECTB
MTOCJIEICTBHS CBOUX JNEHCTBUIA. 3unanns: .
- TEOPETHYECKHUE OCHOBBI aHATMTHYECKOU
XUMUU;

- (pyHKIMOHABHYIO 3aBHCHMOCTH MEXIY
CBOWMCTBAMHM M COCTAaBOM BEIIECTB U UX
CHCTEM;

-crieruguuecKue 0CO0EHHOCTH,
BO3MOYKHOCTH W OTPaHUYCHUS;

- B3aUMOCBSI3b  PA3IMYHBIX  METOJIOB
aHaJn3a;

- TpaKTUYEeCKoe MpHUMEHEHHe Haubosee
pacIpoCTpaHEHHBIX METO/IOB aHAJIH3a,

- aAHATTUTUYECKYIO KBaJTH(PUKALINIO
KaTHOHOB M aHHOHOB;

- TpaBUJIO TPOBEAEHUS XUMHUYECKOTO
aHan3a;

- METOJbl OOHapyXeHHs U pa3jeleHus
HIIEMEHTOB
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILINHBI

2.1 O0bem yueOHOH TUCHHUIJIMHBI U BUAbI Y4eOHOIl padoThI

Bupa yueOHoii padoThI

O0BeM yacoB

MaxkcumajbHasi yueOHasi HAarpy3Kka (Bcero) 86
AynutopHas  y4eOHas  pabora  (o0si3aTe/ibHbIE 60
yueOHbIe 3aHSATHA)

B TOM YHCIJIE:

JIEKIMH, YPOKH 30

nabopaTOpPHBIE 3aHATHS 30
CamocrosiTesibHasi padoTa 00yuaromerocsi(Bcero) 20

B TOM 4HcCJIe:

MOATroTOBKa pedepaTon

KOHCIIEKTUPOBaHUE TEKCTa YIeOHUKA

BBITIOJTHCHHUE YIIPOKHCHHM

OTBETHI HA KOHTPOJIBbHBIE BOTIPOCHI

IIpomexyTouHas arrecTauus B Gopme dK3aMeHa 6




2.2. TemaTu4yecKMid IVIAH U COEPKAHNE Y4eOHOM JUCUUIIJINHBI

HaumenoBanme pa3jaesioB Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble U NPAKTHYECKHe 3aHIATHSA, Oobem YpoBeHb
U TeM BHEAy/IUTOPHAS CAMOCTOSITe/IbHas yueOHasi padoTa o0y4arommxcs. 4acoB OCBOEHHUSI
1 2 3 4
Pazpen 1
OBIIASA U
HEOPTAHMNYECKAS
XUMUA
Coneprxkanue yueOHOro Matepuasia 8
Tema 1.1 Teopernueckue 3aHATUS 2
OcHOBHbBIE 1 | OcHoBHble mnoOHATHS XuMUU. BemectBo. Atom. Moiekyna. XHUMHUYECKHI 3JIEMEHT. 1
MOHSATHSA ¥ 3aKOHBI Annorponusi. [IpocThie U clio>kHBIE BEIIECTBA
XHUMHH 2 | KauecTBeHHBIN M KOJMUYECTBEHHBIN COCTAB BEUIECTB. XMMHUYECKUE 3HAKH U (JOPMYIIBI. 3
OTHOCUTENBHBIE aTOMHAsl U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BelecTsa.
3 | OcHoBHBIE 3aK0HBI XUMHUU. CTeXHOMETpHsl. 3aKOH COXPAHEHHsI MaCChl BEIIECTB. 3aKOH 1
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHON CTPYKTYpPhI. 3aKOH ABOTAJIpO U CIEJCTBUS U3
HETO.
JlabopaTopHoe 3aHATHE 2
1 | PacuerHsbie 3a/1auM Ha HAXOXKJICHHE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl, ONIPEACICHUE
MAaCCOBOM JOJIM XMMHYECKUX BJIEMEHTOB B CJI0’KHOM BEIIIECTBE
Bueaynuropnas camocrostensHas padbora:
Brmmonnenue ynpaxuenuii: CocTtaBlieHHe XUMUYECKUX (HOPMYIT IO BaJIeHTHOCTH. OmipeienieHne 1
OTHOCUTEIbHOW MOJIEKYJIIPHOU Macchl. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.
Coneprxanne yueOHOTO MaTepuana 6
Tema 1.2 Teopernueckue 3aHATUA 2
Iepuoauueckuii 3akon U | 1 | Tlepuomuueckwuii 3akon J[.1. Menaeneesa. Otkpoitue JI.1. MenaeneesbiM [Teproandeckoro 1

NnepuoauYecKass CucremMa
XUMHUYECKHUX IJICMCHTOB

3akoHa. [lepuognueckuii 3akoH B hopmynuposke /.M. Mennemneena.
[Tepuoanyeckas TabnuIla XUMUYECKUX YJIEMEHTOB — Tpaduyeckoe 0TOOpakeHUE Mmepuo-




JI.A.MennesieeBa u
CTPOEeHHEe aToMa.

augeckoro 3akoHa. CTpyKTypa MepHOAMYEcKOW TaOIHIbI: Mepuosl (Maibie U OonblIne),
TPYIIIBI (TJaBHAS U TOOOYHAs).

Crpoenue aroma u Ilepuoguueckuii 3akon J[.M.MenneneeBa. AToM — Cll0KHasl 4acTULIA.
Snpo (MIpOTOHBI M HEUTPOHBI) U NEKTPOHHAS 000109Ka. M30Tombl. CTpoeHnE IIEeKTPOHHBIX
000JI0OYEK aTOMOB 3JEMEHTOB MalbIX MEepHOA0B. OCOOEHHOCTH CTPOCHHS HIEKTPOHHBIX
000J10Y€K aTOMOB JJIEMEHTOB OOJIBIIMX TEPHOJOB (IMEPEXOMHBIX 3eMeHTOB). [loHsTHe 00
opOuTansx. S-, p- u 0O-opOutamu. DJEKTPOHHBIC KOH(PHUIYpAIlMM aTOMOB XHMHUYECKHX
JJIEMEHTOB.

CoBpemennas ¢popmymnupoBka Ilepuoauueckoro 3akona. 3nauenne [leproanyeckoro 3aKoHa
u Ileproandeckoii cucreMsl XuMuieckux anementoB J[.MI.MenzaeneeBa /i pa3BUTUS HAYKU
Y TIOHNMAaHUSI XUMUYECKOW KaPTHHBI MUDA.

BreaynuropHas camoctositensHast padora:

[TonaroroBka pedeparoB: Xuzab u nesrenpHOCTh JI.MI. MenneneeBa. PannoakTUBHOCTB.
Hcnonbs3oBaHne paguoakTUBHBIX M30TONOB B TEXHUYECKUX LENSIX. PEHTTeHOBCKOE M3IIydeHHE U
€ro MCIOJIb30BAHUE B TEXHUKE U MEIHIIMHE.

OTBeThI HA KOHTPOJIBHBIE BOIPOCHI.

Tema 1.3
CrtpoeHue BemecTna.

Coneprxanne yueOHOT0o MaTepuania

TCOPCTI/IIICCKI/IC 3aHATUA

N

1

Honnast xumnyeckas cBs3b. KaTnonsl, uX 00pa3oBaHuEe U3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCIIeHHs. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTe MPOLECCa BOCCTAHOBJIECHHUS.
HonHast cBA3b KakK CBSI3b MEXKIY KaTHOHaMHU M aHUOHAMHU 32 CYET AJIEKTPOCTATUYECKOTO
nputskeHus. Knaccugukanuss MOHOB: MO COCTaBy, 3HAaKy 3apsia, HaJIMYUIO T'MJIPATHOU
oOonouku. MoHHbIe KpHcTaunueckue peuieTku. CBOMCTBa BEUIECTB ¢ HMOHHBIM THUIIOM
KPUCTAJTINYECKON PEIIETKH.

KoBanentHnas xumuueckast cBsi3b. MexaHn3m o0pa3oBaHus KOBaJEHTHOH CBS3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH). DINEKTPOOTPUIIATEIbHOCTh. KOBaNeHTHBIE NOJSpHAs U HEMOJIsIpHast
cBsa3u. KpaTHOCTh KOB&JIEHTHOW CBsI3U. MOJIEKYIsIpHBIE W aTOMHBIE KpPUCTAJUIMYECKUE
pemietkd. CBOMCTBAa BELIECTB C MOJEKYISPHBIMM M AaTOMHBIMH KPUCTAJUIMUECKUMU
peleTKaMu.

Mertannuueckast cBsA3b. MeTauMueckas KpHCTAUIMUECKAs pelIeTka W MeTajuindecKas
XUMHUYecKas cBs3b. Du3nueckue cBOiicTBa METAJIOB.

ArperaTHble COCTOSIHMSI BEIIECTB M BOJOPOJHAs CBA3b. TBepaoe, kHJIKOE U raz000pazHoe
cocrosiHus BemecTB. Ilepexon BemecTBa M3 ONHOIO arperaTHOrO COCTOSHHSA B IPYToO€.
Bonoponnas cBA3b.

Yucteie BemectBa U cMecu. lloHAaTtne o cMecu BemecTB. 'OMOreHHBIE U TE€TEPOrCHHBIE
cmecu. CocraB cMeceil: 00beMHasi 1 MaccoBasi J10JM KOMIIOHEHTOB CMECH, MaccoBast 10t
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MpUMeceH.

JlaboparopHoe 3aHsITHE

1

[IpuroTroBnenue 3Mysbcuid, cycreH3nid. O3HaKOMJIEHHE CO CBOMCTBAMU JAMCIIEPCHBIX
CHCTEM.

Conepxkanue y4eOHOro MaTepHrania

Tema 1.4 TeopeTnueckue 3aHATUA
Bona. PactBopsl. 1 | Bona. PactBopsl. PactBopenue. Bona kak pactBoputesnb. PacTBOpuMOCTD BEIIECTB.
JIeKTPOJIUTHYECKAS HacebliieHHble, HEHACBHIIIEHHBIE, IEPECHIILIEHHbIC PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
AUCCOLHALMS. ra3oB, JKUJKOCTEH 1 TBEPJbIX BEUIECTB OT Pa3INUYHbIX (PAKTOPOB.
2 MaccoBast 10J1s1 paCTBOPEHHOT'O BELIECTBA
3 | DIEKTPOIUTHYECKAS TUCCOIUANNS. DIECKTPOIUTHI U HEIJCKTPOUTHL. DIEKTPOTUTHYECKAS
aucconuanus. MexaHu3Mbl 3JIEKTPOIUTHYECKON TUCCOLMALINY /ISl BELIECTB C Pa3IMYHbIMU
TUIIAMH XUMUYECKOH CBs3H. [ MapaTHpoBaHHbBIE U HETHIPATHPOBAaHHBIC HOHBI. CTEreHb
IIEKTPOIUTUYECKOH nuccorannu. CUiIbHBIE U Cl1a0ble 3JeKTPOIUuThl. OCHOBHBIE
MI0JIO’KEHUSL TEOPUH JIEKTPOIUTHUECKOH rcconranuu. KuciaoTel, OCHOBaHUS U COJIM Kak
AIIEKTPOJIUTHI
JIaGopaTopHoe 3aHsATHE
1 | Pewenue 3a1a4 Ha MacCcoOBYIO JI0JIF0 PACTBOPEHHOTO BEILIECTBA.
2 | IIpuroroBneHue pacTBopa 3a/1aHHON KOHLIEHTPALMH.
BueayautopHas camocrosiTenbHas padboTa:
[ToaroroBka pedeparoB: CoBpeMeHHBIE METOIbI 00€33apaKUBAHUS BOJIBI.
VYcTpaHeHne )KeCTKOCTH BObI Ha IPOMBIIIICHHBIX MPEINPUATHSIX.
OTBeTh Ha KOHTPOJIbHBIE BOIIPOCHI.
Conepxanue yueOHOro MaTepuaa
Tema 1.5 Teopernueckue 3aHATUA
Kiaceupurxanus 1 | Kucnotsl ¥ ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOIMTHI, MX KIacCU(DUKALKUS 110 Pa3IMaHbIM
HEOpPraHUYECKUX npusHakaM. XHMHYECKHE CBOWCTBA KHCJIOT B CBETE TEOPUHM  DJIEKTPOJIUTHUECKOM
c"eﬂﬂﬂﬁ*‘““ u ux nuccoranui. OCOOEHHOCTH B3aWMOJICHCTBUS KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM
cBoiicTBA.

KHUCJIOT ¢ MeTaJilaMi. OCHOBHBIE CLIOCOOBI MTOTYUYEHUSI KUCIIOTHI.
OcHoBanusi W WX CBOMCTBA. OCHOBaHUS KakK OJJICKTPOJUTHI, HMX KIACCU(DUKAIUA TI0
pa3JIMYHBIM NPU3HAKAM. XMMUYECKUE CBOWCTBA OCHOBAHUM B CBETE TEOPHUU
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NIEKTPOJIUTUYECKON Aucconranyu. Pa3noxeHne HepaCTBOPUMBIX B BOJE OCHOBAHMIA.
OcCHOBHBIE CIIOCOOBI OTY4YEHUSI OCHOBAHUH.

Conu u ux cporictBa. Conu Kak 31eKTposnuThl. ColIM CpeHUE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKHE CBOICTBA COJIEH B CBETE TEOPHH NIEKTPOIUTUUECKOH nucconuanuu. CrocoOsl
NIOJIY4EeHUS COJIeH. [ maposns cosen.

Oxkcuapl 1 ux cBoiictBa. CosneoOpa3zyromiue 1 HecosieoOpasyromue okcuabl. OCHOBHBIC,
aM(pOTEepHBIC U KUCIOTHBIC OKCUBI. 3aBUCHUMOCTh XapaKTepa OKCUIA OT CTENICHU OKUCIICHHS
00pa3ymoIero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuios.

JlabopaTopHoe 3aHsTHE 2
1 | ByyeHne XUMHUYECKUX CBOICTB KUCIIOT, COJIE U OCHOBaHUI.
2 | Uzydenue rumponmsa coyieil pa3imyHoOro THIIA.
= = 2
3 \ N3yueHne reHeTH4eCKON CBA3U HEOPraHUYECKUX COCIUHEHHM.
BueayautopHas camocrosiTenbHas paboTa:
Beinonnenue ympaxHeHuid: Jluccoumanus KUCIOT, OCHOBaHWM, cojell. ['maponus coineid.
['eHeTnueckas CBsI3b HEOPraHUYECKUX COCTUHEHHUM. 5
ITonrotoBka cooOuienuit: IlpaBuiia pazbaBieHUst cepHOM KucaOTHL. Mcnosnb3oBaHue CEepHOMN
KHMCIIOTHI B POMBIIINIEHHOCTU. EflKne 1mienoun, ux MCrojib30BaHue B MPOMBIIUIEHHOCTH. OTBETHI
Ha KOHTPOJIBHBIE BOIIPOCHI.
Copep:xanne yueOHOTO MaTepuana 12
Tema 1.6 Teopernueckue 3aHATUA 4
Xumuveckue 1 | Knaccudukanus XuMU4eCcKUX peakiuii. Peakiuu coenHeHus1, pa3noKeHus, 3aMeIIeHNUs,
pearumu obmena. Katanuruueckue peakiuu. O6patumpie U1 HeoOpaTUMBbIE peakIuu. | oMOreHHbIe U
TETEPOreHHBIE PEAKIIUN. DK30TEPMUUECKNE U SHIOTEPMUUECKHUE PEaKUH. TernoBoi
3¢ dexT xumudecknx peakiuil. TepMoxuMuueckue ypaBHEeHuUs
2 | OKHUCIHUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb |
BOCCTaHOBJIEHHE. BoccraHoBuTeNnb M OKHCIeHHE. MeToa 3JIeKTpOHHOro OamaHca st
COCTaBJIEHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
CkopocTh XUMHUYECKUX peakuuid. [IoHsATHE 0 CKOPOCTH XMMHUUYECKUX PEaKLIUi. 3aBUCUMOCTb
CKOPOCTM XHMHYECKHUX pEaKIHMid OT pa3n4yHbIX (PAKTOPOB: MPUPOJIBI PEArHPYIOLINX
BEIIECTB, UX KOHUEHTpPAllWW, TEMIIEpaTypbl, TIOBEPXHOCTH CONPUKOCHOBEHHUS U
MCIIOJIb30BaHUs KaTalu3aTOPOB.
OO6paruMocTh XUMHUYECKHX peaknuii. OOpaTUMble W HEOOPATHMBIC PEAKIIMH. XUMHYECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS
JTabopaTopHOe 3aHSTHE 4

1 ‘ W3yyenue 3aBUCUMOCTH CKOPOCTU PEAKLIUU OT IIPUPOABI PEAarupyIOLUX BELIECTB.
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2 \ Wzydenue peakiuii uAymux ¢ 00pa3oBaHUEM OCaJKa, Ia3a U BOJIBL

JlaGopaTopHoe 3aHsITHE 2

1 | CocraBieHue OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKLIUA METOIOM 3JIEKTPOHHOTO OanaHca

BaeaynuropHas camocrosiTenbHas padoTa:

Brimonnenue ynpaxnenuii: Peakumu noHHOTO oOMeHa.

KoncnekrupoBanue Ttekcra ydeOHHKA: [loHAaTne 00 snexTponmse. DIEKTPOJIU3 PaCIIaBOB.

DNEeKTpoNM3  pacTBOPOB.  DJIEKTPOJIMTHYECKOE nosiydeHue amoMmuHus. [Ipaktuueckoe

MIPUMEHEHUE IEKTPOJIN3A. 2

[TonarotoBka cooOuienuii: ['anpBanomnacTuka. [anpBaHOcTerus. PaduHMpoOBaHUE IIBETHBIX

metaiioB.  Kartamus. ['oMoreHHble UM rereporeHHble  KaTaiu3atopbl.  IIpomoTopsl.

Karanutuueckue 1. UTHTrUOUTOPBHL.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Copep:xanue yueOHOT0o MaTepuana 10

Tema 1.7 Teopernueckue 3aHATUS 4
Metajuibl 1 1 | Metamnel. OcoO0€HHOCTH CTPOEHUS aTOMOB M KpUcTaiioB. Pu3HuecKrue CBOMCTBA METAIOB.
HeMeTaJlJIbl Knaccudukanus MeTaiioB 1Mo pa3IuyHbIM IpU3HaKaM MeTamioTepMusl.

2 | XuMuueckrue CBOMCTBA METAIOB. DIIEKTPOXUMUYCCKUH PSIJT HAPSHKEHUH METaJIOB.

3 | OOume criocoOrl nostydeHus MeraoB. [lonstue o metamunypruu. [lupomeramnyprus,
TUAPOMETAJUTYPrHs U 37eKTpoMeTamyprust. CrijiaBbl UepHbIE U LIBETHBIE.

4 | Hemetamiel. OcoOCHHOCTHM CTPOEHHUS aTOMOB. Hemeramnbl — TIpOCTBIE BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJlOTEHOB OT UX I[OJIOKEHHUS B MEPUOJUYECKONH CHUCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX
MOJIO’KEHHUS B PSIY AJIEKTPOOTPHUIATEIbHOCTH.

JlaGopaTopHoe 3aHsITHE 2

1 | M3yueHne XMMUYECKHX CBONCTB METAJIJIOB.

2 | IlpakTnueckue 3aHATUSA 2
Pemenne skciepuMeHTaNBHBIX 3324

BreaynuropHas camoctosiTenbHast padora:

[ToaroroBka pedeparon: Kopposust MeTamioB: XUMHUYECKas U 3JIEKTPOXUMHUUYECKasi. 3aBUCUMOCTh

CKOpPOCTH KOPPO3UH OT YCJIOBUH OKpyxaromeil cpenbl. Kinaccupukarus Koppo3uu METaLuIoB 110 9

pa3nuyHbIM npu3HakaMm. CriocoObl 3aIIUThl METANIOB OT KOPPO3HUH.

CunukaTHas IpOMBILUIEHHOCTb. [Ipon3BOICTBO CEpHON KHCIIOTHI.

OTBeThI HA KOHTPOJIBHBIE BOPOCHI.

Pazgen 2

OPI'AHUYECKAA
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XUMUA
Coneprxkanne y4eOHOT0 MaTepuasia 6
Tema 2.1 TeopeTnueckue 3aHATUA 4
OcHOBHbBIC IOHATHA 1 | Ilpeamer opranuyeckod Xumuu. [IpupojHBle, HMCKYCCTBEHHBIE M CHHTETUYECKHE
OpPraHHYeCKOil XUMHH U opraHuueckue BeniecTsa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPraHUYECKUMH.
TEOpPHs CTPOCHUS BanenTHOCTE. XMMHYECKOE CTPOCHHE KaK IOPSAJOK COCIUHEHHs aTOMOB B MOJIEKYJBI I10
OpPraHn4ecKux BaJICHTHOCTH.
COC/IMHEeHHIA. Teopust crpoeHust opranunyeckux coeauHeHuil A.M.byriepoBa. OCHOBHBIE NOJIOKEHUS
TEOPUHM XUMHUYECKOro cTpoeHus. M3oMepus u nzomepsl. Xumuueckue GopMysbl U MOJENU
MOJIEKYJI B OPTaHUYECKON XUMUMU.
Knaccugukanus opranuueckux BemiecTB. Kiaccudukanust BellecTB IO CTPOCHHUIO
YIJIEPOJHOTO CKEJlNeTa W HAIMYHMI0O (YHKIMOHANBHBIX Tpynil. ['OMOJIOrH W TOMOJIOTHSI.
Hauana nomenknatypsr IUPAC.
Knaccugukanus peaknuii B OpraHMYecKoOd XuMuu. Peakumm mnpucoeauHeHus (THapu-
pOBaHUs, raJOreHUPOBAHMS, I'MJIPOraJOreHUPOBaHMs, rUuapaTtanuu). Peaknuu oTiuerieHus
(erupupoBaHus, 1€rUAPOraIOreHUPOBaHMsL, Jeruaparanun). Peakiuu 3amenieHus.
Peakuuu nzomepusanuu.
BHeaynuropHas camocTosiTenbHasi paboTa: 2
ITonroroBka pedeparon: XKusnb u aesrensHocts A.M. Bytneposa
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
Copep:xanue yueOHOTO MaTepuana 16
Tema 2.2 Teopernueckue 3aHATHA 4

YrieBoaopoasbl U Ux
NMPUPOAHBbIE HCTOYHUKH.

1

AJnkaHbl. AJIKaHBI: TOMOJIOTHYECKHIA PsiJl, K30MEPHS U HOMEHKJIATYpa alKaHOB. XMUMUYECKHE
CBOMCTBa aJIKaHOB (MeTaHa, ITaHa): TOPCHHUE, 3aMEIIICHNE, PA3JIOKECHHUE, JCTHIPUPOBAHHUE.
[TpuMeHeHNe alTkaHOB Ha OCHOBE CBOWCTB.

AnKeHbl. DTWUIIEH, €ro IMOoJIydeHue (JeruApupoOBaHUEM »JTaHa, JAeNoiIMMepu3aluen Imo-
audTUIEHA). 'oMonormyeckuii psia, M30MeEpHs, HOMEHKJIATypa ajKeHOB. XHMHUYECKHE
CBOICTBa ATUJIEHA: TOPEHHE, KaueCTBEHHbIE PeaKIu (0beclBeunBaHuE OPOMHOI BOJIBI U
pacTBOpa I€pMaHraHara Kauus), ruapaTainus, noaumepusanus. IIpuMenenue stuieHa Ha
OCHOBE CBOMCTB.

Juensl u kayuyku. [IoHsATHE O JUEHAX KaK YTIEBOJOPOAAX C IBYMS ABOWHBIMH CBSI3SIMHU.
CornpspKkeHHbIE TUeHBI. XUMHUYECKHE CBOMCTBa OyTagaueHa-1,3 u u3onpeHa: oOecIBEUnBaHHE
OpOMHOI BO/IBI M IOJIMMEpH3AIMs B Kaydyyku. HaTypanbHbIi 1 CHHTETHUECKUE KaydyKH.
Pe3una
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4 | Ankunel. AnetwieH. XWMHUYECKHE CBOWCTBa alleTWCHA: TOpPEHHE, OOCCIIBEUMBAHUE
OpOMHOM BOJIbI, TPUCOCIMHEHUI XJI0POBOIOPO/Ia U ThapaTamus. [[pumenenure aneruiacHa Ha
OCHOBE CBOMCTB. MeXKiIacCOBasi M30MEPHS C ATKaTUECHAMHU.

5 | Apennl. benzon. Xumudeckue CcBoWcTBa O€H30Ja: TOPEHHE, pEAKIMH 3aMEelIeHUs
(ranoreHupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

[TpupoaHbIe UCTOUHUKH YTIeBOA0POAOB. [IprpoaHbIii ra3: coctas, IPUMEHEHHUE B KAUYECTBE
TOIUIMBA.

Hedts. Coctar u nepepadborka HedTu. [leperonka nedrtu. HedrenpomykTer.

JlaboparopHoe 3aHsiTHE

1 HonyquI/Ie 9TUJICHA U U3YYCHHUC CT'O CBOJMCTB

2 | [lomyuyenwue areTnsaeHa U U3y4eHUE €TO CBOWCTB

3 \ CocrapneHue 1 Ha3BaHue (HOpPMyJ yriIeBOAOPOIOB U UX U30MEPOB.

BueaynuTtopHas camocrosiTenbHas padora:

[MoaroroBka coobmenuit: Kiaccupukanus u Ha3HaueHHe KaydykoB. Kiaccudukanms u
Ha3Ha4YeHue pe3uH. Bynkanuzanus kaydyka.

OcCHOBHbIE HaIpaBJIEHUs TPOMBILIUIEHHON MepepabOTKU MPUPOIHOTO rasa.

[TonyTHbIN He(TAHOI ra3, ero nepepadoTka.

[Tporecchl MpOMBIIIEHHOHN NepepaboTKu HeTH: KpeKUHT, puGopMUHT. OKTaHOBOE YHCIIO
OEH3MHOB U IIETAHOBOE YNCJIO JU3EIBHOTO TOILINBA.

Kokcoxumuueckoe Npou3BOJCTBO M €r0 MPOTYKIIHSL.

OTBeTHI HA KOHTPOJIbHBIC BOITPOCHI.

Tema 2.3
Kucnoponoconep:xxamme
opraHuveckue
coe/IMHEHM.

Coneprxanue yueOHOT0 MaTepuania

10

TCOPCTI/IIICCKI/IC 3aHATUA

1 | Cuprer.  Ilomydenue dTaHONa OpoKEHHWEM TIIIOKO3BI W THApaTalueidl  ITHIICHA.
['unpokcunpHas Tpymna kKak ¢yHKIMOHanmbHas. [loHsATHE O TpenenbHBIX OJHOATOMHBIX
cnuprax. XMMHUYECKHME CBOMCTBAa STaHOJNA: B3aUMOJEHCTBHE C HaTpueM, oOpa3oBaHHE
IPOCTBIX U CIOXHBIX 3()UPOB, OKUCIEHHE B anbiaerui. lIpumMeHeHue 3TaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS /Il OpraHr3Ma YeJIoBeKa U MpeaynpexKIeHue.
[munepuH Kak TpPeACTaBUTENh MHOTOATOMHBIX CHHUpTOB. KauecTBeHHas peakmusi Ha
MHOroaroMHble cnupthl. [IpumMeHeHne rnuuepuHa

2 ®enon. Puznyeckue U XUMUYECKHe CBOMCTBA GeHoNa. B3anMHoe BIMsIHAE aTOMOB B
MoJIeKyJie (heHOIa: B3aMMOICUCTBUE C TUIPOKCUIOM HATPUS U a30THON KUCIOTOM.
[Ipumenenue peHoma Ha OCHOBE CBOWCTB
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3 | Anpnerunel. [lonsiTHe 00 anmpaerujgax. AJbBACTUAHAS Tpynna Kak (yHKIIMOHAIbHAS.
DopMasbIerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBJICHHE
B COOTBETCTBYIOIIMI crnupT. llomydeHune anbAerHI0OB OKHUCIEHUEM COOTBETCTBYIOLIUX
cnupToB. [Ipumenenne gpopmainbaeruia Ha OCHOBE €ro CBOMCTB.

KapOonoBeie kuciotsl. [loHsTHE 0 KapOOHOBBIX KHcioTax. KapOokcuibHas rpymnma Kak
(GyHKUMOHANbHASA. ["'OMONIOrNYEeCKU PsJl PEEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
[Tonydyenne KapOOHOBBIX KHCIOT OKHUCICHHEM albJCTHAOB. XUMHUYECKHE CBOWCTBA
YKCYCHOM KHCJIOTBI: OOIIME CBOMCTBA C MUHEPATbHBIMHM KMCIOTAMH U PEaKILUs
srepuukanmu. [I[puMeHeHne yKCyCHOM KHCIIOTHI Ha OCHOBE CBOWCTB. BhICIIne >KUpPHBIE
KMCJIOTBI Ha IPUMEPE NAIIBMUTUHOBOM U CTEAPUHOBOM.

4 | Cnoxuble >gupbsl u xupbl. [losyueHue ClOXHBIX >(QUPOB peakuuen s3Tepuduxanuu.
Crnoxnble 3(¢Upbl B MpHPOJE, WX 3Ha4YeHHE. [IpuMeHeHue CIOKHBIX A(PHPOB HA OCHOBE
CBOJNCTB.

XKupsr kak crnoxubsie 3¢upsl. Kiaccupukamus >xupoB. XUMHYECKHE CBOMCTBA YKHPOB:
TUPOJIN3 U THIPUPOBAHUE KUIKUX )KUPOB. IIprMeHeHne »K1poB Ha OCHOBE CBOMCTB. MbLIa.

5 | YrneBoael. YrieBoabl, uX Kiaccudukaus: MoOHOcaxapuabl (TJIIOKO3a, (QpyKTO3a),
JUcaxapHbl (caxapo3a) v mourucaxapuisl (KpaxMani U HEeUToN03a).

['moko3a — BEIIECTBO C JBOMCTBEHHOW (YHKIMEH — albJACTUIOCTUPT. XUMHUYECKUE
CBOICTBA TJTIOKO3bI: OKHCIIEHUE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIHp-
ToBOE OposkeHue. [I[puMeHeHune TII0K03bI HA OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJIOB B >KMBOM MPHUpPOJAE M KU3HU 4YesoBeka. [loHsTHE O peakuusx moiu-
KOHJICHCALIUY U TUJPOJIM3a Ha IPUMEpPEe B3aUMONPEBPAIICHUMN: III0K03a <-» MOJINcaxapu/l.

JlaGopaTopHoe 3aHsATHE 4
1 | U3yuyeHne XuMHUYECKUX CBOICTB CIIMPTOB.
2 | UzydeHne XMMHUYECKIX CBOWCTB YKCYCHOM KHCIIOTHI.
3 | U3yueHne XMMHUYECKUX CBOUCTB YIJIEBOJOB.
4 | Pemenue sKCiepMMEHTAIBHBIX 3a/1a4
5 | CocraBnenue u Ha3BaHHe (POPMYIT, HU30MEPOB KUCIOPOIOCOIEPKAIIMX OPTraHUUECKUX
COETMHEHUH, NX T€HETUYECKas CBA3b.
BreaynuropHas camoctosiTenbHast padora:
[ToaroroBka pedeparoB: MeTUIOBBIN CIIUPT W €ro WCIOJIb30BAaHHWE B KAYECTBE XWMHUYECKOTO
CBIpbSl. OTWIEHIVIMKOJIb W €ro npuMeHeHue. [IpuMeHeHue ameroHa B TEXHUKE U 2
IIPOMBIIITIEHHOCTH. CHHTETHYECKHE MOIOIIIUE CPEICTBA.
Mono4HokucIoe OpoXxeHHue IIoKo3bl. Kucmomonounsie mpoaykThl. OTBETHl Ha KOHTPOJIBbHBIC
BOIIPOCBI. 6

IToaroroBka K 3K3amMeHy

Bcero:

86
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3. YCJI0BUA PEAJIMBAIUUA ITPOI'PAMMBI TNCIUAIIIMHBI

3.1. MaTepuajibHO - TeXHHYECKOE 00ecrnedeHue

Ne Bun yuebnoit HanmenoBanue [lepeuens 000pynOBaHUS U TEXHUUECKUX
IL./11. paboTEhI 000pYAOBaHHBIX Y4eOHBIX cpencTB o0y4eHus
KaOMHETOB, JTa00paTOpHiA
1. JleknmonHbIe YueOnas aynuropus Ocuamiena 000pyIOBaHHEM U TEXHHYCCKUMH
3aHATUSA Ne211 mns nposenenus cpeactBamu  o0yueHus (HOYTOYK, NPOCKTOP,
3aHATHIL IEKIIHOHHOTO THIIA, WHTEPaKTUBHAS JIOCKA, JOCKA CTallMOHAPHAs ).
IPYIIOBBIX H OcHamieHa 000pyIOBaHMEM U TEXHUUYECKUMHU
VIHIMBH/TyaJIbHbIX cpeacTBaMu  o0yueHust (HOYTOYK, IpOEKTOp,
KOHCYJIBTALHH, TEKYIIETO WHTEPaKTUBHAS JIOCKA, JOCKA CTallMOHApHAs).
KOHTPOJISL M TIPOMEKYTOUHO Kommiekt yueOHON Mebenu - 64 mocamouHbIX
aTTeCTALNN) MecTa
HudopmanronHbie TOCOOUS 110 TUCIHUIUIHHAM:
TECTHI PyOEIKHOTO, HTOTOBOTO KOHTPOJIS,
HarJsiIHbIe IT0COo0Hs
3. JlaboparopHsie YueOHblii kKaOuHeT OcHaleHHOCTh: YueOHast meOess — pabouee
3QHATUS «Xumus» MECTO MpernoaaBaTess, pabodne MecTa
UL TIPOBENCHHS 3aHATHH | 0Oydaromuxcs: CTONbl — 1 1mT., cTymbs — 22mr.,
J1a00paTOPHOTO TUIA, | JOCKa MeJoBas, kadenpa. BeITsHkHOM HIKad,
TEKYIIETOo KOHTPOJISI U | crienuanu3upoBaHHas MeOenb — J1abopaTopHbie
MIPOMEKYTOUHON aTTECTALlUU: | CTOJBI C KUCIOTOCTONKUM MOKPHITHEM, TyMOBI
U XpaHCHUS pCaKTUBOB U MTOCYIbI, MOﬁKH,
CpeacTBa UHAUBUAYATbHON 3alIUTHI, alITEYKa
HepBOﬁ TMOMOIIH, OTHETYIIHNTEIIb, CUCTEMbI
MOYKAPHOH CHTHATM3alMU U BEHTUIIALINH,
yaebHoe 1 1abopaTopHOE 000pyHOBaHHE,
pEaKTHBBI
4, CamocrostensHas | I[loMelenue ais OcHaieH KOMITIEKTOM yaeOHO! Mebenn,
pabota CaMOCTOSITEIILHOW PabOThl | KOMIIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTHIO

oOyuatontuxcs — 310
«Kondepen-3an»

MOJIKITIOUeHHS K ceTh «HTepHeT» H
o0ecreyeHneM JOCTyIa B AJIEKTPOHHYIO
WH(POPMALMOHHO - 00pa30BaTEIbHYIO CPELy
KBI'AY. Komrutekt yueOHOM Mebenu Ha 84
MOCaZ0YHBIX MECTA.

KommnbrorepHas TexHuka odecrieueHa
HEOOXOIUMBIM KOMILIEKTOM JIMIIEH3HOHHOTO
U CBOOOJIHO PacIpOCTPaHSEMOTO
MIPOTPAaMMHOI0 00ECIICYEHHsI, B TOM YHCIIe
OTEYECTBEHHOTO MPOHU3BOICTBA.
DJNIEKTPOHHO-OUOIMOTEUHBIE CUCTEMBI H
3JIEKTPOHHAsI UH(OPMAIIMOHHO-
oOpazoBarenbHas cpena KBI'AY
00ecIeYrnBaroT 0CTYI (yAaJIeHHBIN IOCTYII)
00yJaronmmcsi, K COBpeMEHHBIM
npodeccuoHaNbHBIM 0a3aM TaHHBIX U
WH(POPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

ITomemenue misa
CaMOCTOSITENTLHOU PabOTHI
o0yJaromuxcs: ayIuTOpHus
Ne 202 DnexTpoHHBII
YUTAIBHBIN 3211 «Menua
3ajD»

OcHalleH KOMIUIEKTOM y4eOHOH Meben,
KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO
MOJKIIOUeHHs K cetu «HTepHeT 1
obecriedeHrneM JJOCTyTa B IIEKTPOHHYIO
“H(OPMAIIMOHHO - 00Pa30BaTEIBHYIO CPELY
KBI'AY. Kommuiekt yueGHOI Mebenu Ha 29
MOCaJI0YHBIX MECT.

Kommerorepras TexHuka (9 KOMIIbIOTEPOB)
o0ecriedeHa HeO0XOAUMBIM KOMIUIEKTOM
JIMLIEH3UOHHOTO ¥ CBOOOTHO
pacmpocTpaHsIeMoro NporpaMMHOTo
o0ecrieyeHusi, B TOM YUCIIE OTEYECTBEHHOTO
MIPOM3BOJICTBA.
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DJIEKTPOHHO-OUOIMOTEUHbIE CUCTEMBI H
3NIEKTPOHHAsT HH(POPMAIIMOHHO-
oOpazoBarenbHas cpena KBI'AY
obecnednBaroT AOCTYI (YAaJIeHHBIN TOCTYI)
o0yJaromumcs, K COBPEMEHHBIM
npogeccuoHaNbHBIM 0a3aM TaHHBIX U
WH(GOPMALMOHHBIM CITPABOYHBIM CHCTEMaM.

4 Bocnmrarenpaas Myseit KBI'AY KommbroTepHas TexHuka obecriedeHa
pabora (aymuropus Ne306) HEOOXOAMMBIM KOMITJICKTOM JINIICH3HOHHOTO
KommnexT yuebHoi 1 cBOOOIHO PacIpoCTPaHsIEMOTO
MeOenn - 16 mocamoYHpIX | MPOrpaMMHOTO OOCCIICUCHHUS, B TOM YHCIIE
MecTa. OTEYECTBECHHOTO MTPOU3BOJICTBA.

KommnexT yuebnoii mebenu - 30
MOCaZ0YHbIX MECT, 3 KOMIIBIOTEPA, C
Aynuropus Ne 110 HEO0OXO0IUMBIM KOMILIEKTOM JIMIIEH3HOHHOTO
U cBOOOJIHO PAaCIPOCTPAHAEMOTO
IpOrpaMMHOro 0OecrieueH s, B TOM YHCIIe
OTEUECTBEHHOTO IPOM3BOICTBA

3.2. UudopmanmonHoe odecnevyeHue 00yueHust
IlepeyeHb y4eOHBIX U3JAHUI, HHTEPHET - PeCyPCOB, JONMOJTHUTEIbHOH JTUTEPATYPbI

OCHOBHBIE UCTOUYHUKU:

1 AndunorenoBa, Upuna BukropoBHa. Xumusi [DIeKTPOHHBIH y4eOHHK]| : y4eOHUK H
npaktukym Jns CIIO / Andunorenosa U. B., babkos A. B., Ilonkos B. A.. - FOpaiir,
2021. - 291 ¢ Pexxum noctyna: https://urait.ru/bcode/471677

2 AnanuTudeckas XuMuUA: YydeOHoe TmocoOue s cpeaHero mpo¢eCCHOHAIbLHOTO
obpazoBanus / A. . Anapues, I'. K. Jlynenko, T. I1. Anekcannpona, A. A. KazakoBa. —

2-¢ wu3n., wernp. w jgon. — Mocksa: HzmarensctBo HOpaiir, 2026. — 77 c.—
(ITpoeccronanbnoe  obOpazoBanue). —  ISBN 978-5-534-19046-5. —  Tekct
anexkTpoHHbld  //  OOpazoBarenpHass 1iatdopma  FOpaitt  [caiit]. —  URL:

https://urait.ru/bcode/585494
3. Huxwutuna, H.T. AHanuTHueckas XuMHS : yYEOHHMK WM TPAKTHKYM JUIS CPEIHETO

npodeccuonansHoro obpazosanus / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ; mon

penakuueir H. I'. Hukutunot. — 5-e u3z., mepepad. m gom. — Mocksa : U3narenscTBo
IOpaiit, 2026. — 451 c. — (IIpodeccrnonansaoe oopazosanne). — ISBN 978-5-534-18102-
9. — Tekct : anextponHbli // OOpa3zoBarenpHas miatdopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/583522
4. Bbopucos, A. H. Ananutnueckas xuMus. PacueTsl B KOJIMYECTBEHHOM aHaNM3e | y4eOHUK U
MpaKTUKyM g cpeaHero  mpodeccuoHanpHoro  odbpaszoBanusi/  A. H. bopucos,

H. 10. Tuxomuposa. — 3-€ u3J., ucnp. u gon. — Mocksa : U3narenscto FOpaiit, 2026. —
153 ¢c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcer :
anekTpoHHBI  //  OOpaszoBatensHast  miuardgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/584657

HononnumenvHvie UCMOUYHUKU:
1. Ilep6akos, B. B. O6mas xumus. COOpHHK 3agad : ydeOHOE TMocoOHue i CpeaHEero
npodeccronansHoro oopazosanus / B. B. Illepbakos, H. H. bap6oruna, K. K. Bnaceako. — 2-e m3n.,

nepepab. u gon. — Mocksa : HzgarensctBo IOpaiit, 2022. — 139 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10553-7. — URL : https://urait.ru/bcode/494445

2. lllesens, H. M. OcHoBbl ananutuueckoit xumuu : 2019-08-27 / H. M. IlleBens. — benropon :
ben'AY wm.B.fl.I'opuna, 2018. — 138 c.— Tekct: »nextpoHHslii / JlaHb : 3IEKTPOHHO-

oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/123436

3.3. ba3pl JaHHBIX, UHPOPMALMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMbI


https://urait.ru/bcode/471677
https://urait.ru/bcode/585494
https://urait.ru/bcode/583522
https://urait.ru/bcode/584657
https://urait.ru/bcode/494445
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e DBbC «M3aareancTrBa Jlanb». Kostexkuusa «@ITY. 10-11 ka. U3a-Bo «IlpocBemenue.
Oo0meodpa3oBaTeabHbIe IPeAMETHD»
000 «9BC Jlanb».
Horosop Ne 153022 ot 30.06.25 r cpokoMm Ha 1 Tox
http://e.lanbook.com/
e IBC «IOPAHNT» Maker CIIO
000 «dnekTpoHHoe W3aaTeabCTBO FOpaiiT»
Jluniensnonnsiit moroBop Ne 7360 ot 26.08.2025 1. cpokom Ha 1 rox
https://urait.ru/
e DBbC «M3aareancTBa Jlanb)»
Konnexmms «Equnas npodeccuonanbHas 0a3a 3HaHW U1 arpapHBIX By30B»
000 «M3nareabcTBo JIaHby.
Jlunensuonuslit norosop Ne 003/2025-44®3 ot 22.05.25 r cpokoM Ha | rox
http://e.lanbook.com/
o CeteBas 3JIEKTPOHHAN OUOTHOTEKA
000 «9BbC JIAHb»
Horosop Ne COb HB-164 ot 17.12.2019 1. — 6eccpounblit
http://e.lanbook.com/
http://seb.e.lanbook.com/
e DBC «YuuBepcuterckasi 6udauorexa online». bazosas yactb
000 «IupexT-Meaua»
Kontpakt Ne 51-04/2025 ot 22.05.2025 r cpokom Ha 1 ron
http://biblioclub.ru
e Hayunasi 3exTponnas ouoanorexka e-LIBRARY.RU (SCIENCE INDEX)
00O Hayunas 3J1eKTpOHHAs1 OM0/IH0OTEKA.
Jlunensuonnslii norosop Ne SI0-2114/2025 ot 06.05.2025 cpokom Ha 1 rof
http://elibrary.ru
e Ceprudpurkar UTC 10 CAb UPBUC64
000 «3# Bu [Iu - Cucrem»
Horosop Ne A-12933 ot 12.04.2024 r.
e Antumiaruat.BY3 5.0
Monayab noucka «O0bequHeHHasa Kosieknusa 2020
AO «AHTHIIIATHAT
JInuen3uonnsiil norosop Ne 10023 ot 12.05.2025 r. cpokoM Ha 1 ron

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
T CTUTIIAHBI

KoHTpons ® oOIleHKa pe3yJbTaTOB OCBOCHHMS YYCOHOW JIUCIMUIUIMHBI
OCYIIECTBIISIETCS TPENOAABATEIEM B MPOLECCE IPOBEACHUS TEOPETUUECKUX U
MPAKTUYECKUX 3aHSITHH, a TAK)KE BBITOJTHEHHS O0yYarOIIMMUCST WHANBUIYATbHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

HpeHMeTHLIe pe3yabTaThbl OcHOBHDBIE MOKA3ATEIH OLCHKHU pe3yjabTaTa

- c()OpMUPOBAHHOCTH MPECTABICHUN O MECTE - OMpPEJCIICHNE MECTa XUMUHU B COBPEMEHHON
XHMUM B COBPEMCHHOM HAyYHOM KapTUHE MUPAJHayuHOM KapTHHE MUPA;
MOHUMAHWE PpOJH XUMHHU B (HOPMHUPOBAHHH
Kpyrozopa u (YHKIHOHAIBHOM TIPaMOTHOCTH
YeJI0BEKA I PELICHUS TPAKTUYECKUX 3a/aY;



http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/
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- BJIaJICHUEC OCHOBOIIOJIararoImmuMu
XUMHUYCCKUMU MMOHATHUAMU, TCOPUAMHA, 3aKOHAMHU U
3dKOHOMCPHOCTAMMU; YBEPECHHOC T10JIb30BAaHUC

XUMHUYECKON TEPMUHOJIOTUEN ¥ CUMBOJIUKOM;

- (opmynrpoBaHNE OCHOBHBIX MOHSATUI
1 3aKOHOB XUMHU.

- YCTaHOBJIEHUE CYITHOCTH XUMHHU U €€
poiu B HopMUpPOBAaHUH KPYTro30pa

- BJIAICHUC OCHOBHBIMU MCTOJaMH HAYYHOI'O

[MO3HAHUS, HCIOJIb3YEMBIMU B XUMUH
HaOJI0ICHUEM, OMHMCAHUEM, HU3MEPEHUEM,
HKCIIEPUMEHTOM; yMeHHe o0OpabaThIBaTh,

OOBICHATH PE3yibTaTbl MPOBCACHHBLIX OIIBITOB U
J€J1aTb BbIBOAbI;, TI'OTOBHOCTb U CITOCOOHOCTH
MMPUMCHATL MCTOJAbI IIO3HAHUA IIPpU PCIICHHU
MMPAKTUYCCKHX 3a1a4,

- pe3yJbTaTUBHOCTh BIIAJICHUS OCHOBHBIMH
XUMUH, 00pabOTKH
IKCIIEPUMEHTA

MEeTOoIaMU
00BsICHEHUS

MIO3HAHUS

pE3yJIbTaTOB
00OCHOBAaHHOCTb TPHUMEHEHHS OIPE/ICICHHBIX
METOZOB IIPU PELICHUH 3a7a4;

c(OpMHPOBAHHOCTD yMEHUs  JaBarTy
KOJIMYECTBEHHBIC OLIEHKU U IPOU3BOIUTH PACUETH]
M0 XUMHUYECKHM (HOpMyJIaM U YPaBHEHUSIM;

- MPaBWJIBHOCTD MTPOBEACHUS PACUETOB TI0
XUMUYECKUM (POpMyJiaM U YpaBHEHUSM
peaKIuii;

- BJIaACHUC IIpaBUJIaMU TCXHUKHU 0e30IMacHOCTH|
IIpXU UCITOJIB30BAHUHU XUMHWYCCKUX BCHICCTB,

PE3YJIbTATUBHOCTD  BIIAJICHHS
MpaBUJIAMH TEXHUKHU 0€301acCHOCTH

- c(pOPMUPOBAHHOCTH COOCTBEHHOM MO3ULIUU 110
OTHOLICHMIO K  XHMMHYECKOH  uHpopmarumu,
[10JIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

OCYHICCTBJICHHUEC IIOUCKa HCO6XO,Z[I/IMOI7]
I/IH(bOpMaI_II/II/I C HCIIOJIB30BAHUCM PA3JINYHbIX|
HNCTOYHUKOB, KOMIIBIOTCPHBIX TEXHOJIOTHI
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