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Iporpamma pucrmruiunsl "Xumua"; 05.03.06 "Skonorus u NpupogoNoIb30BaHue" .

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[IporpamMmy muciMIUIMHBL pa3padoTai(a)(u): foUeHT, K.H. Baneesa I'.P. (kadenpa npukiasHO#i 5K0JI0THH, OTAENEHUE
skosiorun), Guzel.Valeeva@kpfu.ru ; nouenr, k.H. (goueHT) Kyrtsipea M.IL. (Kagenpa Heoprannueckoit xuMuu, XMMAYeCKUI
nHCTUTYT UM. A.M. ByTtrieposa), Marianna.Kutyreva@kpfu.ru ; crapmmii HayuHbli COTpYAHUK, K.H. (goueHT) Hemrapes A.B.
(HMJI MenuuuHckue matepuainsl, HOLL ¢apmarieBTiku), a.nemtarev@mail.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-1 CriocoOeH pUMeHsITh 6a30Bble 3HaHUSI (PYHIAMEHTATBHBIX Pa3/IesioB HayK o 3emiie,

CCTECTBEHHO-HAYYHOI'O 1 MaTEMAaTUIECKOI'0 LIMKJIOB IIPU PEIIEHUH 3a/1a4 B 00J1aCTH IKOJIOTUN

11 [TPUPOJOIOJIb30BAHUS

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

O6IIII/IC 3aKOHOMCPHOCTH IMPOTEKAHNUA XUMHUIECKUX pGaKHI/Iﬁ B pacTBOpPax, OCHOBbL XUMUYECKON TEPMOJANHAMUKHU U
KHWHCTHUKH; K)IaCCI/I(I)I/IKaHI/IIO 1 HOMCHKJIATYPY OpraHM4€CKUuX COC,HPIHGHI/Iﬁ, BasKHEHIIIME KJIaCChl OpraHn4eCcKux COCHHHGHI/Iﬁ,
CTpOCHUEC, CITOCOOBI Nnojxy4eHusd, (I)I/ISI/I‘ICCKI/IC U XUMHUYECKUE CBOﬁCTBa, OCHOBHBIC TEOPETUYCCKUEC NIPEICTABIICHUA B
OpFaHI/I‘ICCKOﬁ XUMMHU, B3aUMHbIC TTPEBPAIICHUA KJIACCOB OPraHUYE€CKUX COGJIHHCHI/IIZ

JloKeH yMeTh:

NPUMEHATh TEOPETHYECKHE 3HAHUS O CTPOSHUH, I3MEHEHNH COCTaBa U PEaKLIMOHHOMN CIIOCOOHOCTH pearupyloliix BelecTB
JU1S1 IpecKa3aHys OCOOEHHOCTEH IPOTeKaHusl peakLinii, COCTaBa, CTPOEHHS ¥ CBOWCTB IIPOYKTOB; IOJIb30BAThCS
[eproauueckoil CUCTEMOIT; pelaTh 3a4a4y 0 OPraHUIECKONW XUMHH, COCTABJIATh YPABHEHUSI PEaKLMi, MOIb30BaThCS
CIIPaBOYHOM, 0030pHON 1 MOHOTpaUUECKOil IMTEpaTypOil B 00J1aCTH OPraHUueCcKOi XUMUH;

JlomxeH Bl1aaeTh:

HaBbIKaMH XUMUYECKOI'O KCIIEPUMEHTA C YUECTOM IMPABUJ TEXHUKHU 0e30IacHOCTH IMpU UCTTIOJIb30BAHUU XUMHUYCCKUX
PEAKTHUBOB, aHAJIN3a PE3YJIbTATOB OIILITOB U Cl)OpMyJ'[I/IPOBaHI/IH 000CHOBAHHBIX BBIBOJIOB; TCOPETUYCCKUMU MMPEACTABJICHUAMU
OpFaHI/I‘{eCKOﬁ XUMH1HU, BHAHUAMHU O COCTaBE, CTPOCHUU U CBOMCTBaX OpraHn4eCKux BEILICCTB, HpeHCTaBI/ITeﬂeﬁ OCHOBHBIX
KJIaCCOB OPraHUYCCKUX COCHHHEHHﬁ; HaBBIKAMM O€30I1aCHOM pa6OTI)I C XUMUYECKOHN HOCYI{OfI.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

K IPAKTUYECKOMY MMPUMEHCHUIO MMOJTyYEHHbBIX 3HAHUN pUu pelieHNA HpO(peCCHOHaHLHbIX 3aJa4 U IIpUHATAN peHleHI/Iﬁ B
X01€ OCYHIECTBJICHUA XO3SICTBEHHOM JEATCIIBHOCTH, a4 TaKXKE OTBETCTBCHHOCTDH 3a KA4YE€ECTBO pa60T 1 HAyYHYIO

JOCTOBEPHOCTL PE3YJIbTATOB

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hanaast qucruruivHa (MOAyib) BKodeHa B paszgaen "B1.0.10 Jucturumast (MOmysm)" OCHOBHOH MPpodecCHOHANBHON
ob6pazoBarenbHol nporpammsl 05.03.06 "Dkosorust u npupoonoib3oBanue (YpapieHHe KaYeCTBOM OKPYXKAIOIIEH cpe/ibl 1
MIPUPOJHBIMU pecypcamu)” U OTHocHUTCs K o0si3atenbroi yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6'bemM qUCHUMILIMHBI (MOIYJIsI) B 32a4€THBIX €JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAaKTHYIO PadoTy 00y4Jalomuxcsi ¢ Npeno/japareJiemM (Mo BHAaM y4eOHbIX 3aHSTHI1) 1 HA CAaMOCTOSTEJbLHYIO

padoTy odyuarommxcsa

OO011ast TPyIOEMKOCTh AUCIMIUTMHBI cocTaBisteT 10 3aueTHbIx(bie) equuuii(bl) Ha 360 yaca(oB).

KonraktHast padota - 159 yaca(oB), B Tom uuciie jiekiwmu - 102 yaca(oB), npaktuueckue 3ansTust - 14 gaca(oB), 1abopatopHsie
padotsi - 40 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM paboThl - 3 yaca(oB).

CamocrosrenbHas padota - 111 yaca(oB).

KouTposns (3auét / ax3amen) - 90 vaca(oB).

Crpannua 3 u3 19.
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 1 CEMECTPE; IK3aMEH BO 2 CEMECTPE; IK3aMEH B 3 CEMECTPE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
Tema 1. OcHOBHBIE TOHATHUS U 3aKOHBI XMUMHU.
1. |Xumus u sxosorus. OCHOBHBIE KJIACChI 1 2 0 0 0 2 0 1
HEOPraHUYeCKUX COeTUHEHMIA
Tema 2. KBaHTOBO-XMMHUECKOE OIMMCaHNE
crpoeHus atoMa. CTpoeHre 3JIeKTPOHHBIX
2. |obomouek. [lepronuaeckuii 3aK0H, IEPHOANIECKAS 1 4 0 0 0 2 0 2
cuctema [I.M. MenneneeBa
Tema 3. BeeneHue B COBpeMEHHbIE TEOPUU
3. [xumuyeckoi cBsi3u. MexMOJIeKyIsipHble 1 2 0 0 0 2 0 2
B3aMMOJIECTBUSI
Tema 4. Xumuueckasi TEpMOJMHAMUKA U KUHETUKA.
4. CocTosiHAe XMMUYECKOTO PABHOBECHSI, TIPUHIIUTT 1 > 0 0 0 > 0 )
Jle Illatenve-bpayna
Tema 5. JKugxoe cocrosuue emecrsa. CriocoOs!
5 [BPIPUKEHHS KOHLICHTPAIMEA PACTBOPOB. 1 4 0 0 0 2 0 2
KosuraTtvBHbIe CBOWCTBA pACTBOPOB.
Tema 6. luccouyanust KUCJIOT U OCHOBaHUI
CuutbHble U crabble 37eKTpouThl. MoHHOE
6. [mpousBeneHue BOIBI, BOMOPOAHBIN MOKA3ATENh 1 2 0 0 0 2 0 2
(pH). I'mnpomus coneit
7. |Tema 7. KoMmrmieKkcHbIE COeUHEHUST 1 4 0 0 0 2 0 2
Tema 8. OxkucIUTEIPHO-BOCCTAHOBUTEIILHBIE
8. [peakiuu 1 2 0 0 0 2 0 2
9 Tema 9. OO1as XxapakTepUCTHKA METAJUIOB U 1 4 0 0 0 0 0 2
HEMETAJIOB
Tema 10. BeeneHrie B OpraHu4ecKylo XUMHUIO.
10.|OcHOBHBIE MOHATUA OPTAHUYECKON XUMHUU 1 2 0 0 0 0 0 2
11. Tema 11. [IpenesnpHble U HENpeeIbHbBIE 1 4 0 0 0 0 0 2
anudatuyecKie yrieBoI0pOoIbl
12.|Tema 12. ApomaTuyeckre yrieBogopoabl 1 2 0 0 0 0 0 2
13. Tema 13. 'aoreHNpoN3BOJHbIE YTIEBOJOPOAOB 1 > 0 0 0 0 0 2
Tema 14. [ToTokoBast KOHTPOJIbHAS paboOTa
14.|"VrneBogopoasl, rajIoreHIPOU3BOIHBIE 1 2 0 0 0 0 0 2
YIJIEBOIOPOJIOB"
15.|Tema 15. CoupThl # IpOCTHIE 3(PUPEI 1 4 0 0 0 0 0 2
16.|Tema 16. Anpierupl 1 KETOHBI 1 2 0 0 0 0 0 2
17. Tema 17. Kap6oHoBbie KHUCIOThI. OOIIIe TOHSATHS 1 > 0 0 0 0 0 )
00 OKCO- ¥ aMUHOKHCJIOTaX
18.|Tema 18. AMUHBI M Ta30COEIMHEHHUS 1 2 0 0 0 0 0 2
19.|Tema 19. MoHo- n aucaxapust 1 2 0 0 0 0 0 2
SAEKTPOHHBH
Crpannua 4 u3 19. 11 YHHBEPC . TET
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 20. [TotokoBast KOHTpOJIbHAST padoTa
20. |"Kucnopona-, a3oTcoaep:kaliie opraHndeckre 1 2 0 0 0 0 0 2
COEIMHEeHUs, YTIeBOIb!"
Tewma 21. Beenenve B (pU3MUECKYI0 XUMHUIO.
21.|OcHOBHBIE TOHATHUS TEPMOJUHAMUKH. 2 2 0 0 0 0 0
2. Tema 22. [1epBblil 3aKOH TEPMOIUHAMHUKH. > > 0 > 0 0 0 2
3. Tema 23. BTOpoii 3aKOH TEpMOJUHAMUKH. 2 2 0 2 0 0 0 2
Tema 24. Kpurepun caMonpou3BOIbHOTO
24. lnpoTeKkaHus1 TEPMOANHAMUYECKOTO TpoLecca. 2 2 0 2 0 0 0
25.|Tema 25. Xummuueckoe paBHOBECHE. 2 2 0 2 0 0 0 1
Tema 26. KonrposbHast padorta "X ecka
26, |TeM HTpOIbHast paboT UMIYecKast 2 > 0 0 0 0 0 2
TepMOJMHAMHKA" .
Tema 27. OcHOBBI MaJIbHOW KUHETUKU.
27.Tema 27. OcnoBel opmanbroii kune 2 4 0 4 0 0 0 2
28.|Tema 28. OCHOBBI y4eHHS O paCTBOPAX. 2 2 0 2 0 0 0 1
Tema 29. [lucriepcHble CUCTEMBI U X CBOICTRA.
29.ea9I[cepc e cucTe CBOIICTBA 2 2 0 0 0 0 0 1
Tema 30. OcHOBHBIE TOHATHS KOJUIOMIHON XMMUU.
30. A 2 4 0 0 0 0 0 1
Tema 31. KorrpossHast padora "OCHOBBI
31.|dopmanbHOl KMHETHKY. BBeieHNEe B KOJUIOUAHYIO 2 2 0 0 0 0 0 1
XUMHUIO".
Tema 32. BeeHre B aHUIUTUIECKYIO XHMUIO.
Hcropus pa3BUTHS aHATUTUIECKOW XUMIH.
3. [ TOPHA P 3 2 0 0 0 0 0 4
[oHsATHE O XMMIUYECKOM aHAJIH3E.
Tema 33. TeopeTryeckre OCHOBbI AaHATTUTUYECKON
XMMUH: XUMUUECKOE PaBHOBECHE B PACTBOPAX
3JIEKTPOJIUTOB, MOHATHE O OY(hEePHBIX CUCTEMAX.
[pumeHeHwn HBIX CUCTEM B XUMHYECKOM
33, [[Ipumete e Oydep cucre MHYECKO 3 4 0 0 0 0 0 6
aHaJTI3e MPUPOAHBIX 00BeKTOB. BydepHbie
CHUCTEMBI B IIPUPOJIC.
Tema 34. ['ugponu3 coseld: mogaBiieHE U
ciienre rugposm3a. [loHsATHe 00 aHATMTUIEeCKUX
34, Y AP L 3 2 0 0 0 0 0 4
peaknusx. THITB aHATUTUIECKUX PEaKIIHi.
Tema 35. [ToHsATHE O KAYECTBEHHOM U
KOJIMYECTBEHHOM aHaym3e. MeToIbl
35. [MUKPOKOJMYECTBEHHOTO aHAJIN3A: MPeIesIbl 3 2 0 0 0 0 0 8
oOHapyKeHHsI, 00JIaCTh IPUMEHEHHUS.
Tema 36. MeToabl KOJTMUECTBEHHOTO aHAJIN3a:
rpaBumeTpusi u TuTpuMeTpust. OTiinuusi, 00JaCTh
36. [P p PUMETP ’ 3 2 0 0 0 0 0 6
TIPUMEHEHU S, IPEUMYIIECTBA 1 HEJOCTATKH.
SAEKTPOHHBIH
Crpanuua 5 u3 19. 11 YHHBEPC . TET
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Pa3nean! qucIUNINHLI /
MOIyJIsT

MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UTa6opa-/Iabopa-
TOPHBIE | TOPHbIE
padoThl,| B 3JL
Bcero | ¢popme

Camo-
cTOs-
TeJb-
Has
pa-
oora

37.

Tema 37. [IpomMekyTOUHBII KOHTPOJIb 3HAHUIA.
IToTokoBast KOHTPOJIbHAS padoTa MO TeMe:
"TeopeTHueckue OCHOBbI aHAIUTUYECKO XUMUK'".

38.

Tema 38. MeToas! THTPUMETPUYECKOTO aHAIN3A!
o01mas xapakteprucTrka. OCHOBBI
KHCJIOTHO-OCHOBHOTO TUTPOBAHHMSI, CITIOCOOBI
O0OHApYKEHHsI TOYKH SKBUBAICHTHOCTH.
Knaccudukanus naamkatopon
KHCJIOTHO-OCHOBHOTO THTpOBaHMs. KpuBbie
TUTPOBAHMSL.

39.

Tema 39. OcaguTenbHOE TUTPOBaHUE: TPEOOBAHUS
K peakLysIM, METOAb! OOHAPYKEHUsI TOUKH
9KBMBAJICHTHOCTH, 00J1aCTh IPUMEHEHHUSI.

40.

Tema 40. OxucIUTEILHO-BOCCTAHOBUTEIILHOE
TUTPOBAHHUS: TPEOOBAHUS K PEAKITUSIM, CIOCOOBI
0OHapyKeHWs] KOHEUHON TOUKU TUTPOBAHUS.
Penokc-unaukaropsl. Knaccudukanus meronon
PEIOKCMETPHU.

41.

Tema 41. KommiekcomeTpryeckoe TUTPOBAHUE:
TpeOOBaHUs K peakiusM, KiiacCuuKarus
METOJIOB, CIIOCOObI OOHAPYKEHUSI KOHEYHOW TOUYKH
TUTPOBaHMs, MHAUKATOPHL. BBenenue B
IPaBUMETPUIO: KJIaCCU(UKAIIMsI METO/IOB, IPUIMHBI
3arpsi3HEHUs OCAJIKOB, CIIOCOOBI MOTyYEeHH S
aMOP(MHBIX U KPUCTAIUIMUECKUX OCAIKOB.

42.

Tewma 42. Utoropeiit KOHTPoJIb 3HaHUM. [ToTOKOBast
KOHTpOJIbHAs padoTta "MeToIbl KOJIMYeCTBEHHOTO
aHaymM3a".

l1Toro

102

14

40 0

111

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

TeMa 1. OCHOBHLIe IMOHATHUA U 3aKOHbI XUMHH. XHMI/IH M 9KO0JI0Irus. OCHOBHI)IC KJIaCChbI Heopraanecxnx
coeJuHeHHuil

OCHOBHBIE TIOHATUS XUMHUHA. ATOM. MoJieKyi1a. XUMUYECKHUi 31eMeHT. VI30TOMHBII cOCTaB XUMHUYECKHX 31eMeHToB. [IpocToe u
CJIO)KHOE BEIeCTBO. XUMHUYECKUI SKBUBAIEHT, 3aKOH 9KBHBAJICHTOB. ATPEraTHOE COCTOSIHME BEIIECTBA. XapaKTepHbIe
0COOEHHOCTH Pa3JIMYHbIX arperaTHbIX COCTOSIHUI BelecTBa. TeMrepaTypHble yCJIOBHs UX cyluecTBoBaHus. [lonsrue o
CTaHJAPTHBIX YCJIOBUAX. ['a30Bble 3aKOHBI. OCHOBHBIE KJIACCHI HEOPraHNYECKUX COSAMHEHHI; OKCU/IBI, TUIPOKCHU/IBI, KUCIIOTHI,
commu. Knaccudukarnys, nosydeHne, XuMUIecKUe Peakiuy, MOJIEKYJIIpHbIe U rpadudeckue (popmyisl.

Tema 2. KBaHTOBO-XUMHYeCKO€e oNUcaHne cTPpoeHusaA aroMma. CTpoeHne 3J1eKTPOHHBIX 000J0YEK.
Ilepuoanyecknii 3akoH, nepuoandyeckas cucrema /.. MenneieeBa
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Hcropus pa3Butus npejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoeHus atoma. JIBoiicTBeHHas
nipupoja snekrpona. [Ipuniun neonpeneneHHocty. [ToHsATHE 00 3JEKTPOHHOM OOJIake. DIEKTPOHHAS IJIOTHOCTh. PanuansHoe
pacnpeneseHre 3J1eKTPOHHOM TVIOTHOCTH OKOJIO sijpa aToMa BOIOPO/ia B OCHOBHOM U BO30Y:K/IeHHOM cocTosiHusIX. [oHsiTHE O
paguyce atoMa. KBaHTOBBIE UHC/Ia KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, f- asexTpoHsl. [Tonarus:
SHEepPreTHYEeCKUN YPOBEHb, IOy POBEHb, JJICKTPOHHBIN CIION, 3JIEKTPOHHAs 000JI0UKa, aToMHas1 opoutans (AO). [TpuHIMI
[Maysnu 1 eMKOCTb 371eKTpOHHBIX 06osouek. [IpaBmiio XyHza 1 MopsiIoK 3aroIHeHUsT aTOMHBIX opouTaseil. [1pasuna
Kneukosckoro. CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB. DKPaHUPOBaHHUE 3apsia JeKTpOHaAMU. DPheKT
NIPOHUKHOBEHUS JIEKTPOHOB K SAAPY.

Tema 3. BeeieHne B COBPeMeHHbIe TeOPHH XUMHU4YeCKOM CBsI3U. MeKkMoJIeKyJIsIpHbIe B3aNMOeicTBUS

OCHOBHbIE OCOOEHHOCTH XUMUYECKOT0 B3aUMOJCUCTBHS (XUMUYECKOH CBSI3U) M MEXaHM3M 00pa30BaHMsI XMMUYECKOM CBSI3H.
HacpiniaemocTh 1 HanpaBieHHOCTh XMMUUECKOH CBsI3K. KBaHTOBOMeXaHMYecKasi TPAaKTOBKA MEXaHW3Ma 00pa30BaHus CBS3U B
MOJIEKYJIe BOAOPO/a.

OCHOBHBIE TUTIBI XUMUYECKOU CBSI3U: KOBAJICHTHAS (HEMOJIApHAs U MOJIApHas), MOHHAs, MeTajuindeckass. OCHOBHbIE
TI0JIOKEHHSI TeopuH BaJieHTHBIX cBsizell (BC). OcobeHHOCTH 00pa30BaHusI CBSI3eH 110 JOHOPHO-AKIENTOPHOMY MEXaHU3MY.
MHoroneHTpoBasi CBsI3b.

BaJIeHTHOCTh XMMHUUECKUX JIeMeHTOB. VIcTOpus pa3BUTHS MOHATHS BAJICHTHOCTU. Pa3inyHble TPAKTOBKY MIOHSATHS
BAJIEHTHOCTH B COBpeMeHHON XxuMuu. BanentHocTs ¢ no3uuun teopunt BC. BanentHocTs s-,p-,d-,f -anementos. [TocTosiHHAS 1
nepeMeHHasi BaIeHTHOCTH. BaJleHTHOCTD U CTereHb OKUCIIEHHSI aTOMOB 3JIEMEHTOB B X COCMHEHHSIX.

KosnuuecTBeHHblE XapaKTepUCTUKU XUMUYECKUX cBsizeid. [lopsaok cBs3u. DHeprus cBsizu. yimHa cBsi3u. BaneHTHBIA yrodt.
CreneHb MOHHOCTH CBSI3U. D(PPEKTUBHBIE 3aPsIIbl XUMUUECKU CBSI3AHHBIX ATOMOB U CT€NIEHb MIOHHOCTH CBSI3U. [UMOJIbHBIN
MOMEHT CBs13U. CTeleHb MOHHOCTH CBSI3U KakK (DYHKILUSI Pa3HOCTH NEKTPOOTPULIATEIbHOCTU B3aUMOJIEICTBYIOIIMX ATOMOB.

HHHOHbeIﬁ MOMEHT MHOTOATOMHOM MOJIEKYJIBI. q)aKTOpr, ONpEACIAIONINE BEJIUMINHY AUTIOJIBHOT'O MOMEHTA MHOT'0aTOMHOM
MOJIEKYJIBL.

Konnermmst rubpuan3anmy aTOMHBIX OpOMTaIel ¥ IPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJ 1 HOHOB. OcoOeHHOCTH
pacrpeneeHust 3JIeKTPOHHON IIOTHOCTH TMOpUAHBIX opouTtaieit. [Ipocreiimue Turmsl rubpuausanyu: sp, sp2, sp3, sp3d2.
I'mbpuanzanms ¢ yyactieM HeroJeIeHHbIX 3JeKTPOHHBIX nap. IIpocTpaHcTBeHHAs KOH(MUTYpalyst MOJIEKYJT M MOHOB Thna AX,
AX2 ,AX3 ,AX4, AXS, AX6

BiusiHue oTTaNIKMBaHMSA 3JIEKTPOHHBIX AP Ha ITPOCTPAHCTBEHHYI0 KOH(UTYPALIUIO MOJIEKYJI.

Teopust MonekysipHbIX opoutanieit (MO). OcHoBHbIe TotokeHus Teopurt MO. DHepreTrdeckast quarpamMma. CBsI3bIBaIOIINE U
paspeixiistiore MO. Duepretndeckue auarpammsl MO IBYXaTOMHBIX MOJIEKYJT 37ieMeHTOB 2-ro niepuoga. [ - u [1-MO.
OTHocUTeNbHASI YCTOMYMBOCTD JBYXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIIMX MOJIEKY/ISIpHBIX HOHOB. CpaBHeHue Teopuil BC u
MO.

Boznopoanas cBsasb. [Ipupoga BOTOpoAHON CBA3M, €€ KOJMYECTBEHHbIE XapaKTEPUCTUKU. MexX- U BHYTPHUMOJIEKYIIpHas
BOJOPOJHAsA CBsI3b. BomopoaHas cBsI3b MKy MOJIEKyJIaMi (PTOPOBOAOPOAA, BOJBI, AMMHAKA.

Tema 4. Xumnuyeckasi TEpMOIHHAMUKA 1 KHHeTHKA. COCTOSIHHE XHMAY€eCKOT0 PaBHOBecCHs, npuHnnmn Jle
IITareave-bpayna

OCHOBHBbIE 33Ja41 XUMUYECKON TePMOANHAMUKY. OnpeeneHne NpUHIMIHAILHON BOZMOKHOCTH Y IOJIHOTHI IIPOTEKAHUS
XUMHYECKON peakluy. Bo3MOXHOCTH PaKTUYECKOTO OCYIIECTBICHNsI XMMUYECKOH PeaKLuu.

Xumuueckasl CCTeMa. BHyTPEHHFIH OHEPIrus CUCTEMBI. U3menenue BHyTpeHHef/’I 9HEPIrUuM B XOA€ XUMHUYCCKUX HpCBPHMEHHﬁ.
ITousarre 06 suTanbnmmu. COOTHOIIEHHE SHTANBIAN U BHyTpeHHeﬁ 9HEPIrur CUCTEMBI. W3meneHue SHTAIbIINN B Xoae
XUMHYECKOI'o NMpeBpalieHnd. CTaHHapTHaH SHTAJIBIINA O6pa3OBaHI/IH BemecTB. 3akoH I'ecca. Bimsinue TEeMIIEPATypbl Ha
BEJIMYMHY U3MEHCHUS DHTAJIBIIUU PEAKIINU. H3mMmeHeHne SHTAIBINT U HalpaBJIE€HUE MPOTEKAHUA PEAKIINU.

I'omoreHHble U reTeporeHHsle peakiuu. IIoHATHE 0 CKOPOCTU XMMHUUYECKOH peakluny. 3aKoH JeicTBus Macc. PakTopsl,
OIpeiesIA0IINe CKOPOCTh XUMUYECKOH peakiu. KoHCTaHTa CKOPOCTH XMMUYECKOH peaKIuu.

BnusHue TemnepaTypbl Ha CKOPOCTb XUMHUYECKOH peakuuu. TeMnepaTypHblid KO3((DULIEHT CKOPOCTH. DHEPrusl aKTUBALWU.
DdakTopsl, oNpeaeAoNre BeJMUYNHY SHEPTUY aKTHBALUY. DHEeprus akTUBallK U CKOPOCTb peakuuu. IlepexongHoe coctosiHue
WY aKTUBUPOBAHHBII KOMILIEKC.

OOpariMble 1 HEOOpaTUMBbIe XMMHYECKHE peakny. X1UMIYeckoe paBHoBecHe. KoHcTaHTa Xumuiueckoro paBHoBecHsi. Clisur
xumuueckoro papHosecus. [Ipunuun Jle Hlarensbe.

Perienne pacueTHbIX 3a1a4 Ha HaXOkJEHHE TEIUIOBBIX 3(p(heKTOB XUMUYECKHX MPOLecCOB. PacyeT sHeprum akTHBayy.
V3ameHeHne cKopocTH XMMUYECKOro Ipoliecca 1o 3akoHy BanTt-T'odda. M3yuenne cMeleHus nojioxeHus: XUMHIECKOTO
paBHOBecus B COOTBETCTBUU ¢ npasuiioM Jle-Illatense.

SAEKTPOHHBH
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Tema 5. ZKuakoe cocrossane BemecTBa. Crioco0b1 BhIpakeHusI KOHIEHTPamnuii pactsopoB. KosumraTupaeie
CBOIICTBA PacTBOPOB.

HucnepcHble cucremsl. MctuaHble pactBopbl. TBepabie pactBopsl. I'pyboaucnepcHsie cuctemMbl. CycrieH3uH. DMYIIbCHH.
KosonsHbie pacTBopsI.

PactBopenue kak ¢pu3MKo-xuMmueckuii nporecc. OcoOble CBONCTBA BOABI KaK pacTBOpuUTelist. PACTBOPMMOCTD BEIIECTB.
PactBopeHnue TBepABIX, KUAKUX U ra3000pa3HbIX BEleCTB. BiusiHue TemrepaTypbl, TaBJIeHHUs U IPUPOJIBI BEIIECTB Ha UX
B3aMMHYIO pacTBOPUMOCTb. CIIOCOOBI BBIPaKE€HUs COCTaBa PACTBOPOB: MaccoBas J10J1s1, MOJISIPHOCTb, HOPMaJIbHOCTb,
MOJISUTBHOCTb, MOJISIpHAsI 10JIS1.

SHGKTPOHI/ITI/I‘[CCKEIH Jqucconyanys. Bmusaue pUpOJbl BEHIECTBA HA €TI0 CITOCOOHOCTH K SHGKTPOHHTH‘ICCKOIZ Jucconyali B
BOJHOM pacTBOpE. MexaHn3m Jucconyanum. rI/IJIpaTaHI/IH HMOHOB B pacTBOpPC. OCHOBaHUS ¥ KUCIIOTBI C TOUYKH 3pE€H1A TCOPUUN
SHCKTpOHHTH‘{CCKOﬁ JUucconuanyun. CuubHbIE U ClTaOble DJICKTPOJIATHI. CrelieHb Aucconralu JEKTPOJIMTOB. (I)ElKTOpI)I,
onpeneIArmue CTEICHb JUCCOIUAIUN. OCHOBHBIE MMPEACTABJICHUSA TEOPUN CUJIbHbBIX 3JIEKTPOJIMTOB. UctnaHasa n Kaxymadacs
CTCIICHU JUCCOLMAINU B PACTBOPAX CUJIbHBIX JIEKTPOJIMTOB. KOHHGHTpaHI/IH HMOHOB B paCTBOPEC U AKTUBHOCTbD. PaBnoBecue B
pacTBOpaAx CadbIxX DJICKTPIIOJIUTOB. Koncranra Jucconuyanum. q)aKTOPI)I, BJIMAOMIMC HA BEJIMYUHY KOHCTAHTBI JUCCOLUAIIUN.
CBs13b KOHCTAHTHI JUucconranuu CO CTECIICHbIO TUCCOMAlIM. 3akoH p336aBHCHI/IH.

III/ICCOL[I/IaLII/IH BOJBI. Komncranra JUucconualun. Honnoe ITPOU3BECJICHUE. Bnusaue TEMIIEPATypbl HA JUCCOLUALINIO BOJLI.
Boaopoansiii nokazareinb. [Tonsrue o OydepHbix pactBopax. TpyrHOpacTBOpUMBIE JIEKTPOJINTHL. PaBHOBECHE MexkIy OcagKoM
Y HaChIIIEHHBIM pacTBOpoM. IIponsBeneHue pacTBOPUMOCTH.

I'mpponus coneit. 'maposms coseld o KaTMOHY M MO aHUOHY. MexaHu3M rugposmsa. MonekyIsipHble 1 MIOHHbIE ypaBHEHUS
ruaponusa cosieit. Crenenp rugposnsa. Koncranra rugponmsa.

Tema 6. /Incconuanust KUCJIOT U 0cHOBaHU CHJIbHBIE U cJadble 3J1eKTPouThl. MoHHOE mpou3BeieHue BOIbl,
BOJOPOaHBIH moka3arenb (pH). F'uaposan3 cogeit

Juccouunanys Bojsl, MOHHOE ITpousBeneHue. Bogopoansiii nokasarens (pH). HeifrpasbHble, KUCIIbIE U IEOYHBIE PACTBOPBI.
Nupukaropsl. BygepHsle pacTBOpHL: IpUpoa U MEXaHU3M AedcTBUsl, OydepHas eMKOCTb.

I'mpponus coneil: MexaHu3M rHIpOJIM3a, HAITMCAHNE YPABHEHHH 110 CTYNEHAM B MOJIEKYJISIPHOI M HOHHOW (hopMax C yKa3aHUEM
pH cpenpl. B3aumuslii ruaponms coneil. BiausHue npupos cony, 3apsiga, pagiyca MOHOB Ha UX THApon3yeMocTs. CTeneHp u
KOHCTaHTa rMApoNu3a. BivsiHue KOHIEHTpauuid, TeMiiepatypsl 1 pH Ha cTeneHp THIpoIn3a CoeH.

Tema 7. KoMIieKcHBIE CO€QMHEHUS

XuMu4ecKast CBSI3b B KOMIUIEKCHBIX COSMHEHUSAX U OCOOEHHOCTH MX CTpoeHus1. KoopauHalMoHHasi HEHACHIIIEHHOCTh ATOMOB
Y BO3MOXHOCTb 00pa30BaHMsI KOMIUIEKCHBIX (KOOPAMHAILIMOHHBIX CoeiMHeHuH ). COCTaB KOMILIEKCHBIX COeIMHEeHUH. BHenH s
1 BHYTPEHHSI KOOpANHAIIMOHHBIE chepbl. KaTHOHHBIE, aHNOHHBIE U HEUTpabHbIE KOMIUIEKChl. HOMEHKIaTypa KOMITIEKCHBIX
coeauHeHui. TunuuHble KoMIuiekcooOpaszoBares. KooparHaloHHOe Yo KOMILIEKCooOpa3oBaTesis. TUIIMYHbIE JIMTaH/abL.
dakTopsl, onpenessIoe CHOCOOHOCTh MOJIEKYJT M MIOHOB BBICTYIIATh B KAUECTBE JIMTAHIOB. MOHO U NMOJTUICHTATHBIE JTUTaH bl
ITpocrpaHcTBeHHAs! KOH(UTYpanys KOMIUIEKCHBIX MOHOB. [ MOpuaN3ayst aTOMHBIX OpOUTaNIel KOMILIEKCO00pa3oBaTes 1
IIPOCTPAHCTBEHHAS! KOH(HUT'YpalLlisl KOMIJIEKCHOTO HOHA.

,HI/ICCOHI/IaHI/IS{ KOMIUJIEKCHBIX MOHOB B paCTBOpPE. KoncranTa HECTOMKOCTH. (DaKTOpr, ornpeaeadrmue yCTOﬁ‘-IPIBOCTb
KOMIUIEKCHbIX MOHOB B paCTBOpPE.

Tema 8. OkuCIANTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIUuu

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, UX KJIACCU(UKAUU (BHYTPUMOJIEKYISPHbIE, MEKMOJIEKYJISPHBIE,
CaMOOKHUCIIeHHe-caMoBoccTaHoBIIeHue). [Tondop ko3¢ ULIMEHTOB METOIOM JIeKTPOHHOro OanaHca. Y paBHeHue HepHcra.
CrangapTHBIA U peasIbHBIN IOTEHIHAIBL. BOOOPOAHBIN 3JIEKTPOJ U JIEKTPO/bI CPAaBHEHNU . | aIbBAHUYECKUE ITIEMEHTHI.
DJIEKTPOXUMHUYECKUN P HAPSDKEHUI METaJUIOB. Pejokc-noteHnuan u HarpasjeHue nporekanuss OBP. Dnekrpoxumuueckas
KOPPO3Hs1 METAJUIOB, CIIOCOOBI 3ALUTHI OT Hee. DIEKTPOJIU3 PACIUIABOB M PACTBOPOB HA MHEPTHBIX NeKTpoax. CXeMbl
TIPOLIECCOB HA JIEKTPOAAX.

Tema 9. O6I].Iaﬂ XapaKTepUCTHKA METAJJIOB 1 HEMETAJLJIIOB

SAEKTPOHHBH
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Bognopoa. CoeniHeHust Bogoposa ¢ MeTallaMu 1 HemeTaiamu. ['anorensl. OOImas XxapakTeprucTHKa rajloreHoB, MposiBisieMast
BaJIEHTHOCTb, CPAaBHUTEJIbHASI yCTOWYMBOCTh MOJIEKYJI, PaclIpoCTpaHeHHe B IpUpoie. [ aJloreHoBO10pO/Ibl M X CBOMCTBA.
Kucnopogn. [TposiBisiemas BajieHTHOCTh. PU3MUECKUe U XUMUYeCKUe CBOMCTBa Kuciaopoa. [Ipumenenue. O3oH. Cepa.
DJIeKTpOHHAsI CTPYKTYPa, MPOsIBIIsieMast BAJICHTHOCTb, CTPOSHHE MOJIEKYJIBI, QJUIOTPOITHS, IPUPOAHBIE COSANHEHHUS.
Xumudeckue cBorcTBa cepbl. CepoBo0OpO, MOTyYeHre, XUMIUecKre 1 pusndeckue cBoicTsa. CepoBoIoposl Kak
BoccTtaHoBUTeNb. Kucnoponusie coequnenus cepbl. CepHast kuciiota. PU3nveckre 1 XUMUYECKHe CBOMCTBA CEPHON KHCIIOTHI.
BzanmonericTBre cepHOI KHUCJIOTH C METa/UlaMU U HeMeTayulaMu. A30T. A30T B Ipupojie. BasieHTHbIe cOCTOsIHUS M CTeTeHb
OKHCJIEHUSI a30Ta. A30THasI KUCJIOTa U ee coiii. B3anmoneicTBre a30THOM KUCIIOTH C METAJUIAaMU M HEMeTaJulaMu. AMMUaK,
COJIM aMMOHHUS1, UX TEPMHUYECKOE pa3iiokeHne. TepMuueckoe pasiioXeHue HUTPATOB, UX OKUCIHTEIbHAs CIIOCOOHOCTb.
Docdop. Oxcuanl pochopa. PochopHble KUCTOTH U UX cou. Yriaepoa. M3oromnsl yriepoaa. [Ipocreiiiine yriaieBogopoasl.
Okxkcupsl yriepoja. YroibHas kuciora 1 ee conu. Kpemuuil. Haxoxaenue B mpupone. Oxkeua kpemHus. Kpemnuesas kuciora,
CHJIMKATHI.

OO01mas xapakTepucThKa MetauioB. Amomunuii. HaxoxaeHue B pupoge. OKcu, THIPOKCUIT U COJTM AJTIOMUHUSL.
[IenouHO3eMebHbIE METAILIbI (KAJIbILUH, CTPOHIIMIN, Oapuil), OepULIHiA, MATHUI, MX OKCUJIBI, THUIPOKCUIIBI U cOJU. YKecTKOCTh
Bogpl. [llenounsie Metaiuibl. OKCHIBL, MEPOKCHIbL, THAPOKCHIBI U COJM LIETOUHBIX MeTa/uioB. [lepexonHbie MeTasbl. O0iias
XapaKTepUCTUKA MEPEXOAHBIX IeMeHTOB. [lepexo/IHble 3JIeMeHThI KaKk KoMIuleKkcooOpaszoBaten. Menp u cepeOpo. OKcupl
Meu U cepeOpa. ['uapokeun Meau, conu Meau U cepedpa. KomruiekcHble coeimueHnst meau u cepedpa. [loarpynmna nuHka.
OO01as XxapaKTepUCTUKA SJIEMEHTOB MOJrPYIIIbI IIMHKA, OKCHJL U TUAPOKCHJL IIMHKA, KOMIUIEKCHBIE COSMHEHHS [IUHKA. X POM:
XUMHUYECKUE CBOKMCTBA, MPOsIBIIsieMast BAJICHTHOCTh. OKCHJIbI, XPOMOBAS U TUXPOMOBAs KMCIOThI. XPOMAThI U JUXPOMAThI, UX
B3auMHBI Tiepexo]]. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA XpoMa. MapraHell: HaXOX/IeHUe B IIPUPOJIE, XUMUYECKHE
cBoiicTBa. OKCHbI MapraHIia, OKUCIUTENbHbIE CBOMCTBA IIEPMaHraHaTa B pa3/iMuHbIX cpefax. JKee30: OKCUIbI, THIPOKCHUIIBI,
COJIM, KOMITJIEKCHBIE COEIUHEHN .

Tema 10. BBegenue B oprannveckyr xumni. O CHOBHbIE MOHSITHSI OPraHUYe CKOM XHMHAH

- [NoHsTHE 371EKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS. BIIbl XUMUYECKHX CBSI3EH B OPraHUYECKUX MOJIEKYJIax:
KOBaJIGHTHasl, MIOHHas, BoJOopoAHas. VX XapakTepucTuKa (IJIMHA, SHEPTUs, MOISPHOCTD, NOJISIPU3YEMOCTD).

- I[Ba MEXaHU3Ma O6pa3OBaHI/IH KOBaJIeHTHOH cBs13u. CUrMa- 1 IH-CBSI31.

- ATOMHbIE OpOUTAIIH SJIEMEHTOB 2-T0 neprojia. CeMUNONsIpHasi CBS3b B UX COSAMHEHHIX. DJIEKTPOHHAsE KOH(MUTypalysi aToMa
yriaepoaa. KoHuenmums rubpuan3alyy 1 BaJIeHTHbIE COCTOSIHUS aTOMa yIiiepoaa.

- MnpykumoHHsIi (ONIpHBIN) 3(DhEKT U NIEKTPOOTPULIATEILHOCTD 3JIEMEeHTOB. Ero HanpaBjieHHOCTb, paCIpOCTPaHEHUE U
3aTyXxaHMUe.

- ConpspkeHne B MOJIEKYJIaX OPraHWIEeCKUX COeIUHEHHH, YCIIOBHUS €ro BO3HUKHOBEHUA. DP(PEKT CONpsLKeHNUs, €ero
HAaIpaBJIeHHOCTb M paclpocTpaHeHne. MeTo] BaJIeHTHBIX CBS3EH B OIMCAHUM JIEKTPOHHOTO CTPOSHUS OPraHMYECKHUX MOJIEKYI.
I'pacpmueckue criocoObl 0TOOpaKeHMs Iepepacipeae/eH sl SJIeKTPOHHOM INIOTHOCTH B MOJIEKYJIaX B pe3yJibTaTe MHAYKLUU 1
conpsikeHus (IpsIMble ¥ KPUBbIE CTPENIKHU, HELIEIOYHCIIEHHBIE CBS3U, CHMBOJIMKA PE30HAHCA).

Tema 11. IIpenebHble U HenpeeabHble ajJu(aTHyecKue Yrjeso 0poabl

2. Ankansbl. I3oMepus 1 HOMEHKJIaTypa (TpHUBHAIbHAS, pallMOHANIbHAS, CUCTEMAaTU4ecKas). VICTOUHUKY anKkaHOB: HE(PTh U
NpUPOIHBIA ra3. JlabopaTopHsle CIOCOObI CUHTE3a AIKAHOB: I'MAPUPOBAHME HEIlpeebHbIX YIJIEBOAOPOJOB, BOCCTAHOBJICHUE
raJIoreHaJKaHoB, cuHTe3 Biopua, anekTpocunres Konboe, nekapOokcuanpoBaHue cojeil KapOOHOBBIX KHCIIOT.

3. XumMHYecKre CBOMCTBA alKaHOB. Peakiny paJyukanbHOrO 3aMeIleHus BOIOpo/ia: TaJIOTeHHPOBaHNE, HUTPOBAaHME,
cynbpoXIOprpoBaHue, cybpookucaeHre. OKUCIEHNEe U KPEKUHT AIKaHOB.

4. CtpoeHue, U30MepHsi 1 HOMEHKJIaTypa alKkeHoB. [loydyeHne anKeHOB: U3 AJIKaHOB (KPEKUHT, JeTMIPUPOBAHNE), U3 CIIUPTOB
U TaJIOTeHAJIKAHOB (peakimu oTmierienus). [IpaBuio 3aiinesa.

5. XyMHr4ecKre CBOMCTBA ajKeHOoB. [ HUAPUPOBAHUEC, TAJIOTEHUPOBAHUEC, IPUCOCANHEHUE IraJIOTCHOBOJOPOAOB, THApaTaAllUA.
Mexaauzm peakuuun SHCKTPO(bI/U[I)HOFO MNpUCOCANHEHMA. HpaBI/IHO MapKOBHI/IKOBa. HOJ’II/IMCPI/IBHHI/IH AJIKCHOB.

6. Knaccudukanys u BaxxHeHIe npeCTaBUTEN AUSHOB. DIEKTPOHHOE CTPOESHHE CONPSIKEHHBIX TUeHoB. [loHsATHe
conpspkeHus. Peakimu 1,2 - u 1,4 - mprucoeiMHEHNs TAJIOTEHOB U raJIor€éHOBOJOPO/IOB.

7. 'omonornyeckuii pAd aJIKUHOB. I/ISOMCPI/IH 1 HOMCHKJIATYypa. HOJ’Iy‘IeHI/IC allCTHUJICHA U €ro TOMOJIOT'OB. Xumuueckue
CBOICTBA aJIKUHOB: ruApUpoBaHUE, TUApaTala, IPpUCOCAUHEHUE IraJIOTCHOB, raJIOT€HOBOAOPOJAOB, CIIUPTOB 1 CHHHJILHOI
KHcaoThl. KucimoTHble cBOMCTBa TEPMHHAJIBHBIX alIECTUICHOB, IPUCOCIJUHEHUE K Kap6OHI/IJ'II>HI>IM COCOMHCHUAM. III/I- u
TpUMepHr3alA allicTUJICHA.

SAEKTPOHHBH
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Tema 12. ApomaTHyecKue yrijeBo 0P oabl

19. BeH30:1. DIeKTPOHHOE CTPOSHUE MOJIEKYJIbl OeH301a, TPABHJIO XIOKKeNs M HOHATHE apoMaTHYHOCTH. ['oMostoru 6eH3ona,
MX U30MepHUsl 1 HOMEHKJIaTypa.

20. CBOWCTBa apEHOB KaK HEHACHIIIEHHBIX COeJMHEHHUIA: pEaKIIMK MIPUCOEUHEHUS BOIOPO/IA U rajioreHoB. Peakiius
3NEKTPO(PHIBLHOTO 3aMeIleHHsI B OEH30JIbHOM KOJIbIIE M €€ MEXaHU3M: 00pa3oBaHue *- U *- KOMILUIEKCOB apeHa ¢
3NeKTPOoPHIOM. DNIeKTPOPUILHOE raTOreHHPOBaHNe, HUTPOBaHUE, CYIb(UPOBAHKE, ATKUINPOBAHIE U AlIMINPOBAHHE.

Tema 13. 'ajioreHnpon3BogHbIE YIJIE€BOJ0PO/10B

1. KJ’[aCCI/ICl)I/IKaHI/IH, HOMEHKJIaTypa U NU30MEPH raJIOr€HAJIKaHOB. CuHTe3 rajoreHajJkaHOB U3 aJIKaHOB, aJIKCHOB, aJIKMHOB,
CIIMPTOB.

2. XuMHYecKHe CBOMCTBA. PeaKiuy oTIIenIeH!s raloreéHOBOAOPOAA U X HAIIPaBJIEHHOCTh. Peakuuu Hyk/1eo(uipHOro
3amertenus1. OOpa3oBaHue METATIOOPraHMYECKUX COEIMHEHUHI B PEAKLIMHU CO LIEJOYHBIMHI METallIaM1, MarHueM (PeaKkTUB
I'punsbspa). Peakuusa Bropua.

Tema 14. [IoToKOBasi KOHTPOJIbHAsI padoTa "'YriIeBoA0POIbl, FAJOreHNPOU3BO,/IHbIE YIJIeBOA0PO0B""
BapuaHT KypcoBOii KOHTPOJILHOW paboThl 10 TeMe ? Y TJIeBOI0PO/IbI, TAIOT€HITPOM3BO/IHBIE YTIIEBOIOPOIOB?

1. Hanmmmmre cTpyKTypHBIE (POPMYJIIB COSIMHEHUT:

a) 2-XJIOpIeHTeH-2;

6) 3-BTOopOyTHIITENITHH- 1 ;

B) 2,3-IMMETHII-6-3TUIOKTaaueH-1,7;

') HUTPOOEH301T,;

1) 1,2,5-tpumerunoensou,

€) BUHIIOPOMU.

2. Kakue yriieBoJJOpO/IBI IOJTyJYaTCs MPH ASHCTBUY ITUHKA HA CIICAYIONIIE AUTATOTCHITPON3BOIHBIC: 2,3-TMOPOMITCHTaH,
2,3-mOpOM-2-METHIITICHTaH.

3. Ipeasoxute MyTH CIEyOIIEro mepexona: 2-6poM-3-MeTmioyTana B 2-6pom-2-MeTHIOy TaH.

4. Hanimure CTpyKTYpHYI0 (hopMyJTy coequHeHus 1o 6pyrro-popmyne CSH10 u npogykTaMm XUMUYECKHMX MPEBpPaILCHHA:
- KaTAIUTHYECKOe THIPHPOBAHHUE IaeT 2-MeTUIOYTaH,

- ruApoOPOMHUPOBaHKE B IPUCYTCTBUY MEPEKKCH C MOCIenyonel 06paboTKoi HaTpreM (peakiys Biopiia) mpuBoauT K
2,7-nuMeTuioKTady. Hanummre ypaBHeHUs peakLuii.

Tema 15. CniupTh! 1 IpocThie 3(upbI

1. T'omMostoryeckuii psij MpesiesibHbIX OTHOATOMHBIX cltpToB. HoMeHK1aTypa u u3omepust. IlepBruuHble, BTOPUUHBIE,
TpeTuuHble crupThl. CTpoeHue 1 accouuarys cnuptoB. [loyyeHne ciupToB rujipaTalyeil alkeHoB, THIPOIU30M
raJIOreHaJIKaHOB, BOCCTAHOBJIEHHEM KapOOHWIBHBIX COEIMHEHHH, IO peakuuu I puHbspa.

2. KucrnotHele cBOMCTBa CIIUPTOB. STCPI/I(l)I/IKaL[I/IH. PeaKL[I/II/I 3aMCHICHUA TMAPOKCUJIA Ha TAJIOI'CH, O6p330BaHI/Ie MPOCTBIX
Sq)HpOB. BHyTpI/IMOHeKyHHpHaH Aeruparanus. CHI/IpTLI B p€aKIAX OKUCJICHUS.

Tema 16. Aibaeruabl 1 KETOHBI

1. AHI)IICFI/I)II)I 1 KE€TOHBI. I/ISOMCPI/IH 1 HOMCEHKJIATypa. HOHy‘ICHI/Ie aJIbACTUI0B 1 KETOHOB U3 AJIKEHOB,
TEM-IUTAJIOTEHOIIPON3BOJHbIX, OKUCJICHUEM CITUPTOB. CTpO€HI/IC 1 0COOEHHOCTH HBOfIHOfI cBs3u C=0.

2. X1MHI4ecK1e CBOICTBA aJIbIETHIOB U KeTOHOB. ['MapupoBanue. Peakimy npucoeanHeHns HyKIeohHIoB K KapOOHUIBHOM
rpymIe: CIUPTOB, TUIPOCYJIb(pUTA HATPUS, CHHIIBHON KUCJIOTHl M1 MArHUIOPraHNYeCKUX COeMHEHI. Peakiium KoHgeHcamu ¢
aMUHaMHU.

3. OkucrieHne abIeruioB U ketoHoB (npasuio [Tornosa). ['anoreHrpoBaHue KapOOHUIIBHBIX COEUHEHUH.

3 A
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Tema 17. Kap6onoBbie knciioTbl. O61mue NoHATHSI 00 0KCO- H AMIHOKHCJIOTAaX

1. Knaccugukanms KapOOHOBBIX KHCJIOT [0 OCHOBHOCTH, HACBHIIIICHHOCTH, HAJTMYMIO JPYTUX (DYHKIIMOHATBHBIX TPYIIIL.
T'oMOIOruYecKuid psiji peie/IbHIX OMHOOCHOBHBIX KApOOHOBBIX KUCJIOT, X M30MepUs M HOMeHK1aTypa. CTpoeHue
KapOOKCHUJIbHOM TPYIIIbI U KAPOOKCHIIAT- HOHA.

2. HonyquHe Kap6OHOBBIX KHCJIOT OKUCJIIEHHUEM CIIMPTOB, aJIbACTUA0B, Y€PE3 MaFHI/IfIOpFaHI/I‘{CCKHC COCIUHCHU S, THAPOJIN30M
(byHKL[I/IOHaHbHLIX MIPOU3BOAHBIX Kap6OHOBBIX KHUCJIOT.

Tema 18. AMunbI 1 [ua30coeHHeHASA

1. Knaccudukanus aMuHOB, 0COOEHHOCTH X n3omepun. HomeHkuatypa . [TosydyeHue aMMHOB: M3 TaJIOTeHAJIKAHOB,
BOCCTaHOBJICHHEM HUTPOCOEIMHEHHH, OKCUMOB, aMUIOB M HUTPHUJIOB KAPOOHOBBIX KHMCJIOT.

2. PCaKHI/II/I AMHWHOB: AJIKWIUPOBAHUE, AlTUJITMPOBAHUE. OrtHolleHne NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB K
OKHUCJICHHIO, HeﬁCTBHIO a30TUCTOU KUCJIOTHI. LIeTBepTI/I'-IH])Ie AMMOHUEBBIC OCHOBAHUA U UX COJIH.

Tema 19. MoHo- u Jucaxapubl

YFHCBO,HI)II XUMHYECKOE CTPOCHUE, (1)I/I3I/I‘~I€CKI/IC U XUMHWYCCKHE CBOﬁCTBa, paciipoCTpaHEHUE B MIPUPOAC U 3HAYCHUEC IJIS1
Ouoornyeckux cucreM. IoHdaTre 00 ONTHYECKOM HU30MEpUN. Xumudeckast CYIIHOCTb (1)OTOCI/IHTC3a. M€TOJII>I OIpeaecjIeHruA
YriieBOAOB B IIPUPOAHBIX CUCTEMAX.

1. MoHocaxapupl
2. Mucaxapubt
3. INonucaxapuast

Tema 20. [ToTokoBast KOHTpPOJLHasI padoTa '""Kucaopon-, a3oTcogep:kamue opraHnyecKne coe/uHeHns],
yriaeBob'"

Bapuant koHTpOIBHOM padoTsl o Teme ?Kucnopon-, a3oTcopepxkaliyie OpraHndecKie COeAnHEeHNsl. Y TJIeBOIbI?
1. HanmmmmTe cTpyKTypHbIe (hOPMYJIbI CIAEAYIONIUX COSMHEHHN:

a) M30MPONMJIOBBIN CIIUPT; ) 2-MEeTHII-2-XJIOPIEHTaHO-3; B) IUSTUIIOBHIN 3¢hup;
I') YKCYCHBIN abAeTH; A) 4-MeTHIIeHTaHaIb; €) aMH[] IIPOITOHOBON KUCJIOTBHI;
K) 2,2-AUMETWITENTaHOH-3; 3) XJIOPAHTUAPU]L U30MACIISIHOW KUCIIOTHI.

2. Hanummre ypaBHeHUs peakLUil:

a) BHYTPUMOJIEKYJIIPHON Aeruaparanuu OyTaHoa-2; 0) MpoIaHoia-2 ¢ HaTpUeM;
B) IIEJIOYHOTO TUApoOM3a 1,2-auxopaTana;

T') alleToHa C N30IPONTMIIMAr HUAOPOMHIOM, Jlajiee C BOIOW;

JI) THJIATA HATPUS C TPET-OyTUIIOPOMUIOM;

€) YKCYCHOHM KHUCJIOThI C METUJIOBBIM CIIUPTOM.

3. OcymiecTBUTe LENOYKY MpeBpaIlieHui:

Hanummre ypaBHeHus peakiyi, AaiiTe Ha3BaHUS MOJTyUYeHHBIM IPOLYKTaM.

Tema 21. BBenenune B ¢puzuueckyro xumuio. O CHOBHbIE IOHSTHS TePMOIMHAMHKH.

OO0mas XxapakTepUCTHKa TePMOJMHAMUYECKOro MeToa. TepMOINHAMIIECKUE CHCTEMbI M METO/IbI MIX OITMCAHHSL.
Knaccudukanus tepmoauHamudeckux cucreM. TepmoauHaMideckoe coctosiare. [lapamerps u pyHKIHH
TEPMOJMHAMUYECKOrO COCTOSIHMUS. VIHTEHCHBHBIC M SKCTEHCHBHBIC BeNMUIUHbL. TemnepaTypa. TepMOAHHAMUYECKOE
paBHoBecue. OOpaTuMbie U HEOOPATUMBIE TIPOLIECCHI.

Tema 22. [lepBblii 3aKOH TEPMOIHHAMHKH.

SAEKTPOHHBH
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TernoeMKocTb. Y paBHEHHE NIEPBOTr0 Hayajla TEPMOAMHAMUKHY JIJIs1 CUCTEM C MAEIbHBIM ra3oM. BrramcieHue paboTsl
pacIvpeHus 1S pa3IngHbIX IPOLIECCOB C yYaCTUEM HJlealIbHBIX Ta30B. [IpuMeHeHre nepBoro Havyaaa K XUMUYECKUM
nponeccaM. DHtanbnus. 3akoH I'ecca u cnenctud u3 Hero. Tepmoxumus. CTaHAApPTHOE COCTOSIHUE U CTaHAApTHAs TEIUIoTa
XMMUYECKON peaky. 3aBUCUMOCTb TEIUIOTH! PEaKIUU OT TeMrepaTypsl (ypaBHeHue Kupxrodda).

Tema 23. Bropoii 3aKkoH TepMOJUHAMHUKH.

Hukn Kapao. Durponus. [Mocrynar Knaysuyca. Matemartudeckast popMyJIMpoBKa BTOPOro 3aKOHA TEPMOJIUHAMUKH.
CrnienctBus U3 BTOporo 3akoHa repmoauHaMuku. [octynat [lnanka. CTaTucTuueckuil XxapakTep BTOPOro 3aKOHa
TepMoauHaMUKU. CTaTuCTUUeCKask TPAKTOBKA SHTPOIUH, TEPMOAUHAMUYECKAs] BEPOSITHOCTb COCTOSIHUSI CUCTEMBI, YpaBHEHUE
Bonblmana.

Tema 24. Kpl/lTepl/lI{l CaMOINIPOMU3BOJBHOI'O NPOTEKAHUA TEPMOJAUNHAMUYECKOIO Mpoiecca.

Ceo6opHasi sneprus ['nu66ca u ['enbMrosiblia, UIX TEPMOIMHAMUYECKHUN CMbICI. TerIoeMKOCTbh CUCTEMBI B U300apPHBIX U
M30XOPHBIX YCJIoBUsIX. TemnepaTypHast 3aBUCMMOCTb SHTANbIUK, 3Hepruu [ uooca u I'ensmoronbia. CTaHnapTHas SHEprust
I'n606ca BewecTBa. XUMUYECKUiA IOTEHIMAN BelllecTBa. 3aKoH AeiicTByonmx Macc. Kpurepuu nepenoca BeliecTsa uepes
rpaHully paszena ¢as.

Tema 25. XumMuyeckoe paBHOBecHe.

XuMHYeCKOe paBHOBECHE B TOMOTEHHBIX U FeTEPOreHHbIX cucteMax. KoHCTaHTa paBHOBECHs M pa3Hble CIIOCOOBI ee
BhIpaxeHus. XUMUYECKHUii MOTeHNMa1. TepMOANHAMUYECKUIA BHIBOJI 3aKOHA JeHCTBYIOINX Macc. CMellleHne XMMHYEeCKOro
PaBHOBeCHSI TPU U3MEHEHUH BHEIHUX YCIOBUI MPOTEKAHUS XMMUYECKON peakilny (TeMIepaTypsl, TaBIeHHUs, KOHIIEHTPALIIN).
IMpaswuto Jle-IllaTenbe. 3aBUCUMOCTh KOHCTAHTHI PAaBHOBECHS OT TeMmeparyphl. M30xopa 1 n3otapa XMMUYECKON peaKLiy.

Tema 26. KouTpoJbHas padora ""XuMuuyeckass TepMoaJuHaMUKa''.

[Tpumeps! GuieToB:

buner 1.1.

1. IlepBblil 3aKOH TEPMOJUHAMUKH.

2. TennoeMKoCTb.

3. Byner i npotekats JaHHas xumudeckas peakuus: NH3 ---> N2 + H2 npu - 100C ?

buner 1.2

1. IToHsATHE SHTPONUH B KJIACCHYECKON TepMoauHamMuKe. TeroBoi muki KapHo

2. TepMoAMHAMUYECKUE TIOTEHIMATIBL: SHeprust ['n60ca, sHeprus I'enpmronbia. Kputepun BOZMOKHOCTH, HAITPABJICHUS 1
TIpeziesia MPOTEKaHMs! ITPOLIECCOB.

3. Onpenenute TernoBoi adekt peakimii: CaSO4 + C ----> CaS + CO2; N2H4 + NO2 ----- > NO + H20
Tema 27. OcHoBbI (hOpMaNLHOI KHHETHKH.

CKOpOCTh XMIMUYECKOH peaklliy, KHHETHYECKOe YPAaBHEHHUE XUMUYECKON PeakIii, MOJIEKYISPHOCTh XUMHUECKON peaKIvy,
MOPSIOK XUMUUYECKOHN peakly, JIeMeHTapHbIe PEeakIiy, CJI0KHbIe peakuui. Kiaccudukanys cloXKHBIX peaKIfii.
T'OMOTreHHBI U reTepOreHHbI KaTaliu3, KaTaju3aTop, MHrMOUTOP, CEJIEKTUBHOCTD U CTIENM(PUIHOCT KaTau3aTopa,
aBTOKaTaJIn3.

Tema 28. OCHOBBI y4eHHsI 0 pacTBOpax.

IousTre 00 uaeanbHbIX pacTBopax. 3akoHbl Payns. OObenuHeHHbIN 3ak0H Payiisi-T'eHpy, OTKIIOHEHHsI OT 3aKOHa
Payns-T'enpu, ¢popmyia Ban-Jlaapa. TemnepaTypa KUneHus U KpUCTAUIM3AMU pacTBOpoB. Kprockomnusi v 30yIIMOCKOMHS.
OcMmoc, 0cMOTHYECKOE AaBJICHNUS, MJ1a3MOJIN3, U30TOHMUYECKUE, TUTOTOHUYECKHUE, THIIEPTOHNUECKUE PACTBOPBI.

Tema 29. lucnepcHbIe CHCTEMBI H HX CBOICTBA.

INonsTHe 0 AUCHIEPCHOM COCTOSTHUM BenlecTBa. Kitaccudukanus AMCIepCHBIX CHUCTEM 110 CTENIeHH AUCIIEPCHOCTH, a TaKkKe 110
arperaTHOMYy COCTOSIHUIO TUCIIEPCHOM (pa3bl U TUCTIEPCHOHHOU Cpe/ibl. XapaKTEPUCTUKA CBOMCTB JUCIEPCHBIX CUCTEM,
MOJIEKYJISIpHbIE B3aMMOJICHCTBYS M 0COObIE CBOMCTBA MOBEpXHOCTEH pasaena das. [Iporecch 00pa3oBaHust TUCHEPCHBIX
CHCTEM, UX MOJIEKYJISIPHO-KUHETUYECKUE CBOICTBA.

KimoueBble moHsaTHS

HucnepcHas ¢asa, UCIepCHOHHAs Cpejia, YCTOWYMBOCTD AUCTIEPCHBIX CUCTEM, a3P030Jib, IEHA, SMYJIbCHUSI, AUCTIEPCHOCTD,
reTepOreHHOCTh, TTOBEPXHOCTh pa3jiena.

Tema 30. OcHOBHBIE NOHSTHSA KOJJIONHON XUMHH.

TMoHsiTHe METKOAUCIIEPCHOTO COCTOsIHUS BetlecTBa. [Ipupoa noBepxHOCTHBIX crit. [ucnepcHas (asa U qUCTIepCUOHHAS Cpejia.
Knaccudukanus JucnepcHbIx cucteM. 30711 U Ted. JIucriepcHO-CBA3aHHbIE U AUCIIEPCHO-CBOOOIHbBIE CUCTEMBI. JIMODUIbHbIE
1 JTIHO0(OOHBIE KOJUIOU/IBL.

MutiesuisipHasi TEOpHUs CTPOEHHUsT KOJUTOUIHBIX cucTeM. CTpoeHre KOJUTOM/IHbI YacTuil. POpMHUpOBaHUE JIBOWHOTO
NEKTPUUECKOro cjiosi U ero crpoenue. Cioit ['enbmronbiia u ['yu-Yanmena. [[3eta-noteHman - Mepa yCTOHYHMBOCTH
KOJUTOUAHBIX crcTeM. [IpsiMble 1 0OpaTHbIE 3IEKTPOKMHETHUECKUE SIBJIEHUsI. DIEKTPOOCMOC, 31eKTpodopes.

Tema 31. KourpoJibHas padora ""OcHoBbI (hopMaiibHON KHHEeTHKH. BBe/leHHEe B KOJIONJIHYIO XUMUIO''.
[Ipumepsi GuieTOB:

SAEKTPOHHBH
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buner 2.1.

1. TToHATHS CKOPOCTh XUMHUIECKOH PEAKIMU, MOJIEKYJISIPHOCTbD, MOPSAAOK PEAKLIUH.

2. Crioco06bl onpe/iesIeH s OPsI/IKa PEaKLIUH.

3. Haiiaure 3Hepruio akTMBaLKK, ecjii npK Temrepatype 50C ckopocTh peakiu pasHsiiach 15 mr/(nlc), a mpu 200C - 20
mr/(nflc).

buner 2.2.

1. Kuneruka peaxiuii 1 nopska.

2. Knaccudukauus peakumii. [TocinemosarensHble, apaulebHbIe, CONPSUKEHHBIE, LeMHble peakuui. OOpaTUMBbIe PeaKIy.
3. Paccuuraiite Temneparypy 3aMep3aHusi BOJHOTO pacTBopa, coaepxkaiiero 50.0 r atunenrnukosst B 500 r BOIBI.

Tema 32. Beegenue B anaanTudeckyr xumui. lcropus pazsurusa anaaurndeckoii xuvuun. Ilonsarue o
XHMHY€ECKOM aHaJu3e.

Bo3HUKHOBEHUE aHAIUTUYECKON XUMMH, KaK HAyKH. I/ICTOpI/IH pa3BUTUA aHAJIMTUYECKON XUMHUU C IIpCBHCfIIHPIX BPEMCH. HeIII/I
U 3aa491 XUMHUYECCKOI'0 aHaJIn3a. HpenMeT " 3aJa491 KOJIMYECTBCHHOI'O aHAJIn3a. XumMudaeckast I/IIICHTI/I(I)I/IKEIHI/IH,

AQHATMTUYECKUI CUTHAJ, KAUECTBEHHBIN U KOJIMUYECTBEHHBIN aHAIN3, XUMUYECKUH, (pru3ndecKkuii
" (PUBUKO-XMMUIECKUH aHAN3. 3HaYeHUE U POJIb KOJMIECTBEHHOTO aHAJM3a B Pa3BUTHH
XUMHYECKHUX MPOOJIEM U B PEIlIeHNH PaKTU4ecKuX BorpocoB. Knaccudukaliys metonos
KOJIMYECTBEHHOT0 aHa3a. Heo6X0aMMOCTh IIOCTOSTHHOTO KOHTPOJIS 32 COMIepKaHMEM BEIeCTB
B BOJIe, BO3/yXe, TOYBE U T.1. MOHUTOPHHT.

Tema 33. TeopeTnyeckne 0CHOBBI AaHAJUTHYECKOH XHMHI: XHMIYeCKOe PAaBHOBeCHE B PACTBOPax 3JeKTPOJUTOB,
noHsaTue o 6ycgepHbix cucremax. [IlpumeHenne 6y epHbIX CHCTEM B XHMHY€ECKOM aHAJIN3€e MPHP O JHBIX
00beKkTOB. BydhepHbie cucTeMbl B npupoe.

3akoH gevictBus Macc. Koadpdruument aktuBHocTU. MoHHas cuna pactBopos. ITorstre o pH. MoHHbIe paBHOBECHS B
pacTBopax 37eKTpoiuToB. MoHHoe rpousBesienne Boapl. CymHocTb OydepHoro aeiictBust. Turnbl Oy(pepHbIX chCTEM,
UCTIOJIb3yEMBIX B TIPAKTHKE aHAIUTHYECKOH XUMuHK. BydepHocTh B IpUPOIHBIX cUcTeMax. Pelienne pacueTHbIX 3aad.

Tema 34. 'napoJiu3 coJieil: noaaBjieHue u ycuienne rujgaposau3a. [lousrue 06 anamurnyecknx peaknusx. Tumnsl
aHAJUTHYECKHX PeaKIuil.

CyIHOCTh M MEXaHU3M ruaposusa. Pacyer KoHcTaHTsl ruaposusa. Knaccudgukaiys BemecTs 1o Tuiy rugpoansa. BansHue
pa3nyHbIX (baKTOPOB Ha rMAPOJM3. MeToabl YCUIeHUs U OJIaBJIeHUs THApoIn3a coseil. TuIbl aHaMMTHYECKUX peaklyi 1
00J1acTh MX IpuMeHeHHs. [IorpeiHOCT XMMUYECKOT0 aHaIM3a: TUITBI IO PEIHOCTEN, METO/IbI MX YCTPaHEeHUs].

MCTO,H])I peleHrAa paCyYCTHBIX 3a1a4.

Tema 35. [IoHsiTHE 0 KAYeCTBEHHOM H KOJIHYeCTBEHHOM aHan3e. MeToqbl MUKPOKOJIHYECTBEHHOT0 aHAIN3A:
npejeJabl 00HAPYKeHHsI, 00JaCTh IPUMEHEHHUsI.

TeOpeTI/I‘IeCKI/Ie OCHOBBI KAYECTBEHHOT'O M KOJIMUECTBEHHOro aHaau3a. OTIMUMs KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHaJIN3a.
Amnanurtnyeckue I'PYIIIbI KATUOHOB U1 aHUOHOB. IlonsiTue o MUKPOKOJIMYECTBEHHOM aHAJIU3E. HpI/IMeHeHI/Ie METOAOB MUKPO- U
YJIAbTPAMHUKPOKOJMIECTBEHHOI'O aHAJIN3a B IIPAKTUKE AHAJIMTUYECKON XUMMH, IKOJIOTUU U TPUPOJAOIIOJIL30BAHNU.

Tema 36. METO,[IBI KOJUYECTBCHHOI'0O aHAJN3A: TPaAaBUMETPUsS H TUTPUMETPUA. OTJII/I‘ll/lﬂ, 00JacTh NnpuMeHeHusl,
npeumyiecrsa 1 He10CTAaTKH.

TeOpeTI/I‘{eCKI/Ie OCHOBBI I'PAaBUMETPHUU. Pacuer macchl MUHMMAaJIbHOM HaBECKHU BEIIECTBA.

TCOPCTI/I‘ICCKI/IC OCHOBbBI TUTPUMETPHUU. Pacuer MUHMMAaJIBHOTO 00beMa peaKkTHBa. OCHOBHBIE OTJINYHS rpaBUMCETpUA U
TUTPUMCTPHU. I[OCTOI/IHCTBEI 1 HEJOCTATKU MECTOOOB. O6nactu MPUMCHCHHA. K)IaCCI/I(bI/IKaL[I/IH MCETOJOB TUTPUMETPHUICCKOTO
aHaJiM3a.

Mertozsl 0T60pa Mpod ISt XUMHIECKOTO aHaIH3a.

Tema 37. IIpome:kyToYHbBI KOHTPOJb 3HaHUi. IloToKOBast KOHTpPoOJbHAsA padoTa mo Teme: '"Teopernyeckue
OCHOBBI AaHAINTHYECKOM Xumuu''.

OOBEKTHI oxpyma}omeﬁ Cpe€abl: BO3AYX, MPUPOAHBIE U CTOYHBIE BOJbI, aTMOC(bepHI)IC OCaJKu, ITI0O4YBbI, JOHHBIC OTJIOKCHUA.
XapaKTCpHLIC 0COOEHHOCTH H 3aa4yu UX aHajii3a.

Buonornueckie 1 MEeIMIMHCKUAE OOBEKTHL. AHATUTHYECKHE 3a/1aud B 9TON 00s1acTi. CaHUTAPHO-TUTHEHUYECKUIA KOHTPOJIb.
Pewienue pacueTHeix 3a1a4.
Pemenue pacyeTHbIX 3agay.

Tema 38. MeTO}IBI TUTPUMETPUYIECCKOTI0 aHa/JIU3a: Oﬁlﬂaﬂ XapaKTepucCcTHUKa. OCHOBBI KHCJIOTHO-0CHOBHOT'O
TUTPOBAaHUA, CIocoo0bI oﬁﬂapyme}mﬁ TOYKH 3KBUBAJCHTHOCTH. KJIaCCl/I(bI/IKaIII/IH HHAUKATOPOB
KHCJIOTHO-OCHOBHOI'O TUTPOBAaHUA. KpI/IBbIe TUTPOBAHUA.

CyIIHOCTh TUTPUMETPUUYECKOro aHam3a. CriocoObl BHIpaXkeHUs COCTaBa PACTBOPOB B
TUTPUMETPUUYECKOM aHayn3e. McxonHble BemecTsa U Tpe6oBaHus K HUM. CTaHOApTHBIE U
CTaHJApPTU3MPOBaHHbIE pacTBOPHL. M3MepuTesbHast nocyna M ee oBepKa. Boruncnenus B
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TUTPUMETPUYECKOM aHaIu3e. MeTobl KUCIOTHO-OCHOBHOTO TUTpUpPOBaHus. Touka
SKBUBAJIEHTHOCTH U KOHEYHAsl TOUKA TUTpUpoBaHus. Kpusble TuTpupoBanus. TutpupoBanus
CHJIbHOM KHCJIOTHI CHIILHBIM OCHOBaHMEM (MJIM HA000POT); c1a00r0 OCHOBaHMS CUIILHON

KHCJIOTOH (M1 HA000POT); c1aboi KUCIOTHI ClIadbIM OCHOBaHHMEM (MJIM HA000POT). PacueT KpuBbIX TUTpOBaHUS. UHAUKATOPHI
B KUCJIOTHO-OCHOBHOM THTPOBaHWU. TeopHsi NHAUKATOPOB;

HMHTEPBAJI NIEPEXOJa OKPACKU MHAUKATOPA. BI)I60p HUHAWKATOpPA. PacueTtsl B MeTOgaX KUCJIOTHO-
OCHOBHOI'O TUTPOBAHUS.

Tema 39. OcagurebHOE THTPOBaHHE: TPEOOBAHNS K PeaKIUsAM, METOIbI 00HAPY:KEHHS TOYKH
9KBHBAJEHTHOCTH, 00JIaCTh MPUMEHEHHSI.

OcaguTenbHOE TUTPOBAHKE: TPEOOBAHUS K PEaKIUSAM, METOIbl OOHAPYKESHHSI TOUKH SKBUBAJIEHTHOCTH, 00J1aCTh IIPUMEHEHHSI.
XapakTepucTHKa 1 KJaccupuKanms

METOJIOB ocaxJeHus1. Peakiiny, 1exariye B OCHOBE METOZIOB ocaxkeHus. CX0OCTBO U OT/IMYUE

METOJIOB OCAKICHHSI OT TPAaBUMETPHUYECKOro aHaM3a. Pacuer KpUBBIX OCaUTENIBHOTO TUTPOBAHUSI.

Tema 40. OKuCIUTEJbHO-BOCCTAHOBUTEIHLHOE TUTPOBAHUSI: TPEOOBAHHUSI K PEaKIUsIM, CIOCOObI 00HAPY KEeHHS
KOHEYHO! TOYKH TUTpoBaHus. Penokc-unmukaropsl. Knaccndukanus meTo10B pejokcMeTpHH.
Mertoasl penokcumMeTpur. OCHOBBI METOJJOB OKHCIICHHUSI-

BOCCTaHOBJIEHHsI. VICO/Ib30BaHNE OKUCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKIUi B

KoJIMYecTBeHHOM aHam3e. Kitaccudukanys MeTo10B OKUCIIeHHSI-BOCCTAaHOBIICHHU . Peokc-

HOTeHLMAabl ¥ HAIIpaBJIeHNe IPOoTeKaHus peakiuil. KoHcTaHThl okucamMTe bHO-

BOCCTAHOBHTEJIbHBIX PEAKLUIA U HX CBSA3b C HOPMAJIbHBIMU MOTEHIHaNaMu. PaKkTops;

onpeesIoIe CKOPOCTb peakMil OKUCIIEHUA-BOCCTaHOBIEeHHs1. PacueTl B MeTozax

penokcuMetpun. KpuBble TUTPOBaHUSI B METOAX peIOKCHMeTpur. PUKCUPOBAHKE TOYKU
9KBMBAJIEHTHOCTH. PeloKC-MHANKATOPBL.

Tema 41. KomnuiekcomeTpuyeckoe TUTPOBaHNE: TPEOOBAHNUS K PeaKIMAM, KJIacCH(UKAIMSA METO/I0B, CIIOCOObI
00Hapy:KeHNs KOHEYHOI TOYKH TUTPOBaHUs, HHINKATOPLIL. BBe1eHne B rpaBuMeTpHIo: Kiaccudukanus
ME€TOd0B, le/l‘-lI/IHbI 3aI‘pH3HeHI/Iﬂ 0CaaKoB, CIIOCOGI)I no.nyqenml aMop(mex n Kpl/ICTaJIJII/l'leCKI/IX 0CaaKOB.

KomriekcomeTprieckoe TUTpOBaHUE: TPEOOBAHUS K PEaKIMsM, KIacCU(pUKALM METOIOB, CIIOCOObI OOHAPYKEHHUs] KOHEUHON
TOYKH TUTPOBAHUS, MHAUKATOPBL. PacueT KpuBOM KOMIIIEKOCMETPUYECKOTO TUTPOBaHuS. BBeeHNE B rpaBUMETPUIO:
KJIaCCU(HKAIUS METOAOB, IPUYMHBI 3arpsI3HEHHST OCA/IKOB, CIIOCOOBI MOJIyYeHHU aMOP(HBIX U KPUCTAUIMYECKHX OCAIKOB.

Tema 42. torossiii KOHTpoJIb 3HaHMil. [IoTOKOBast KOHTpPOJbHAsA padoTa ''MeToabl KOJNYECTBEHHOTO
aHaim3a''

OCHOBHbIE METOAbI KOIMYECTBECHHOI'O aHaJIn3a. TI/ITpI/IMCTpI/IHZ KHUCJIOTHO-OCHOBHOE, OCAJUTEIIbHOE, KOMIVIEKCOMETPUIECKOE,
OKHCJIUTEIIbHO-BOCCTAHOBUTEJIbHOE TUTPOBAHUE.

r paBUMETPUA: 00J1acTh IMPUMECHEHU A, ITPEUMYIIECTBA U HEAOCTATKU, CIOCOOBI MOJIy4Y€HUs OCaAKOB, KJ'IaCCI/Iq)I/IKaHI/IH METOIOB.
HOCTOI/IHCTBEI 1 HEAOCTATKU TUTPUMETPHUYCCKOIO U I'PaBUMETPHUYECKOTIO0 METOJ0B.

5. IlepedyeHb y4eOHO-METOAUUECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloMXCsl BBITIOJIHIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuyactust. CamocrosiTenbHas paboTa MojpasensieTcs Ha CaMOCTOATEbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTesibHasl paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MIPOpadOTKY TeM (pa3JielioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosiTebHON paboThl 00yYaloyecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAITPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO 0 JUCLIUILIIHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKH U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucTepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTHBH3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHHI "

VYcraB (eaepaibHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHoro yupexaenus "Kazanckuii (ITIpuBoBKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEHHEro pacrnopska (eaepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHs BBICLIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

SAEKTPOHHBH
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa
3aHnMaTeNbHAS XUMHES: BCE O METa/UIaX Ha OJHOM caiite - http://all-met.narod.ru/

OcHoBbl xumnd. VIHTEpHET-y4eOHuK - http://www.hemi.nsu.ru/

DjieKTpoHHast GMOIMOTEeKa YUeOHBIX MATEpHAJIOB MO XMMUH - http://www.chem.msu.su/rus/elibrary/

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLleHOUHBIX CPEeCTB COAEPKUTCS creayomas HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeyPbl OLIEHUBAHUS /151 KaXKIOTO OIIEHOYHOTIO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTaM, 3aJaHuA pa3INYHbIX THUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMMe JUCITUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPHL, HEOOXO0AUMOM JJI1 0CBOEHHS U CHHUILIHHLI (MO LyJIsI)
OcBoeHre QUCHIUILTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYIHA OOYYAIOIIMMCS B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX M3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHoOM Buje - B Hayuno# 6ubmuoreke um. H.U. Jlo6aueBckoro. OOyyaioiiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKsi HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT' . [Ipn NCronb30BaHNM TTEYaTHBIX U3AaHUN OMOIMOTEYHbBIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa JONOIHUTENIBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHOI IMTEpaTyphl, HEOOXOAUMOIA U1l OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHBL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK SJEKTPOHHBIX U3JaHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Ounbmoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Opranuueckas xumus - http://ru.wikipedia.org/wiki/Opranndeckas_Xumus

Opranuyeckas xumus - http://www.xumuk.ru/encyklopedia/2/3125.html

[Iporpamma u Bompock! 1o Kypcey ?06mast xumus? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
Teoperrueckrie OCHOBBI OpPraHMYECKON XIUMUM - http://cnit.ssau.ru/organics/chem1/index.htm
TecroBble 3aganus o xumuu - http://www.ksu.ru/f7/bin_files/chem0033.pdf

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHaluu

JIEKLIIH Pabora ¢ KOHCIIEKTOM JIeKIIMH, 00pabOTKa TEKCTa, MOBTOPHAst paboTa Hajl yueOHbIM MaTepuasioM (yueOHHKa,
NIePBOMCTOYHMKA, OTIOJHUTEILHOM JIMTEPATyphl, ayAMO ¥ BUJIEO3aIUCEl, COCTaBJIEHHE IIaHa, COCTABJICHUE
TaOJINII TSI CUCTEMAaTH3aliK Yy4eOHOro MaTepraia, OTBET Ha KOHTPOJIbHbIE BOIIPOCH, 3aII0JIHEHUE pabouei
TeTpagy, aHATUTHYECKast 00padOTKa TeKCTa (aHHOTUPOBAHUE, pelieH3UpoBaHue, peheprpoBaHue,
KOHCMEKT-aHaJIU3 U JIP).
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Bujg paéor MeToanuyeckue peKOMeHIalu

NpakTUYecKre | 3aBeplleHne ayJUTOPHBIX MPaKTHYECKUX padoT U opopMIIeHHE OTYETOB 110 HUM, OArOTOBKA MYJIbTHME/INA

3aHATUS COOOIIEHNI/IOKJIAZIOB K BBICTYIUIEHUIO Ha ceMUHape (KOH(epeHIH), MaTeprasioB-IIpe3eHTallNid, TOJrOTOBKa
pedepara, cocraBieHue 6ubnuorpaduu, TeMaTUUECKUX KPOCCBOP/IOB, TECTUPOBAHUE U IP. B COOTBETCTBUU C
3aJaHUeM, TIPEJIOKEHHBIM MPENOoJaBaTEeNIEM.

naboparopusie | BeimosHeHne 1aG0paTOpHBIX U MPAKTUYECKUX PadOT OCYIIECTBISETCS HA TA00PATOPHBIX U ITPAKTHIECKUX

paboTh 3aHATHUSIX B COOTBETCTBUM C rpadprKkoM ydeOHoro mpotiecca. [Iiist obecriedeH s CaMOCTOSITEbHOM paboThI
[PenogaBaTe/sIMU Pa3padaThBAIOTCSI METOAMYECKUE YKA3aHHsI TI0 BBIIOJIHEHHUIO JTa00PaTOPHOM/ IPAK THIECKOI
padotsl. [Tpu MOAroToBKe K MPOBEJICHHUIO TA00PATOPHON pabOTHI CTYIEHTY PEKOMEH/IyeTCs 3apaHee
O3HAKOMUTBCS B €€ COAEPKAHUEM UCXOJsl U3 MATEPUAIOB METOOUYECKIX YKA3aHHH.

CaMoCTOsI- CamocrosiTenbHasi padoTa MOKET OCYIIECTBIISTHCS MHINBHUILYAIBHO WM IPYIIIIAMH CTYJEHTOB B 3aBHCHMOCTHU OT
TenbHas padoTa | 1enn, o0beMa, KOHKPETHON TeMaTUKU CaMOCTOSITEIbHOI paboThl, YPOBHS CJIOXKHOCTH, YPOBHST YMEHHUI
CTYyZICHTOB.

KoHTpoJIb pe3yIbTaToB CaMOCTOSITEILHOM paOOTHI CTYAEHTOB MOXKET OCYIIECTBIISIThCS B TPEAEax BpeMeHH,
OTBEJICHHOTO Ha 00s13aTelIbHbIC YUeOHbIe 3aHATHSA 110 JUCIMIUIMHE U BHEAYUTOPHYIO CAMOCTOSITEILHYIO paboTy
CTY/IEHTOB MO AUCUUILTUHE, MOKET MIPOXOIUTh B MUCbMEHHOM, YCTHOU WJIM CMEIIaHHOHN (hopMe.

9K3aMeH WToroBslit KOHTPOIIb. [I7151 KOHTPOJIS yCBOGHMS JAHHOK ANCLUITIMHBI IIPEIyCMOTPEH 9K3aMeH, Ha KOTOPOM
CTYJIeHTaM He0OXOJMMO OTBETHTh Ha BOIPOCH! 9K3aMEHAIIMOHHBIX OniieToB. IToAroToBKa K 9K3aMeHy
npearosaraeT HOBTOpeH!e 1 0000IIEHNE CTYJEHTOB BCero NpoiiaeHHoro Mateprania. OLeHKa M0 SK3aMeHy
SIBJISIETCS] UTOTOBOM 1O KypCy ¥ IIPOCTABIISICTCS B IPUJIOKEHUH K JUILIOMY.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMANMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HE00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIUILINHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOIYJIO) BKIIOYAET B ce0s1 CleayoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATENBHON PaboTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOebIo (CTOIBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KDV,

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 IprHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasioB.
MynpTUMeauiHAs ayAUTOPUSL.
Crenuanu3upoBaHHast 1abopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaT6HLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHKOB - HALIpHUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4altd MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUE MMPOrpaMMHBIX CPEJICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CI)OpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yyeO6HbIM 1u1aHoM no Harpasiienuio 05.03.06 "Sxosorust
Y IPUPOJONOJIb30BaHKe" ¥ MPOMUIII0 NOATOTOBKY "YIIpaB/ieHe Ka4eCTBOM OKpPY>KaloIei Cpebl U MPUPOAHBIMU pecypcamu’.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_05.03.06 - Sxoorus ¥ NpUPOIONOIb30BaHIE
[Ipocusb NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpcaMu

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTypa:
1. O6mas xumus [DaeKTpoHHBIA pecype] : yueOHuk / A. B. XKonnuH ; o pex. B. A. Tlonkosa, A. B. XKonnuza. - M. :
I'0TAP-Menna, 2014. - 400 c. - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970429563.html
2. Usanos B. I'. OcHoBbl xumun: Yueouuk / B.I'. Isanos, O.H. I'esa. - M.: KYPC: HUL] UH®PA-M, 2014. - 560 c.: Pexum
jocryna: http://znanium.com/bookread.php?book=421658

3. Heopranmueckas xumusi: yae6Hoe nocodue / U.B. Boromonosa. - M.: Anba-M: MTHOPA-M, 2009. - 336 c. Pexxum
Jocrymna: http://znanium.com/bookread.php?book=176341

4. Heopranuueckas xumusi. Kpatkuit kypc / B.I'. Banos, O.H. I'ea. - M.: KYPC: HULl UH®PA-M, 2014. - 256 c. Pexum
nocryna: http://znanium.com/bookread.php?book=458932

5. Opranmnueckas xumust. OcHOBHOM Kypc: Yuebnuk / A.3. lllepbuna, JI.I'. Marycesuy; [Tox pexa. A.D. Illep6unst. - M.: HULL
NH®PA-M; MH.: Hos. 3Hanue, 2013. - 808 c.: Pexum pocryna: http://znanium.com/bookread.php?book=415732

6. Xumust: YueOHuK Juis By30B [DnekTponHslid pecypc] / Cemenos U. H., ITepdunosa U. JI. - CIT6. : XUMU3AT, 2017. -
656 c. Pexxum nocrymna: http://www.studentlibrary.ru/book/ISBN978593882915.html

7. AHanMTHYeCKasl XMMUS. 3a1aui ¥ BOIPOCH [ DJIeKTpOoHHbIN pecypc] : yue6. mocodue / O.B. Monoraposa, C.B. MyruHoBa,
I.I'. ®unarosa ; nox pea. T.H. Hlexosnosoil. - M. : I'90TAP-Menua, 2016. - 112 c. Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970435724.html

JonoHuTeJIbHAS JUTEpaTypa:

1. Benonyxos C.JI., Xumus okpy:xaromieit cpeiibl: yueObHoe nocodue [dnekrponnsiii pecype] / benonyxos C.JI., Cionsie H.K.,
TiotionskoBa M.B.; ozt o611, pen. npog. benonyxosa C.JI.- M. : ITpocnekT, 2016. - 240 c. - ISBN 978-5-392-17531-4 - Pexum
jocryna: http://www.studentlibrary.ru/book/ISBN9785392175314.html

2. BaunHos, JI.H. CO0pHUK 33124 U YIIpaKHEHHH 10 00IIer XUMUH [DJIeKTpoHHbIN pecype] : yue6Hoe nocobue / JI.H. BiuHos,
N.JI. lepduiosa, T.B. Cokonosa. ? DnektpoH. naH. ? Cankr-IlerepOypr : Jlanb, 2016. ? 188 c. ? Pexum nocryna:
https://e.Janbook.com/book/75504. ? 3arn. ¢ skpaHa.

3. Dkosoruueckas xumus [dnektponnsii pecype] / Ucunopos B.A. - CII6. : XUMUBIAT, 2016. - 304 c. Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785938082731.html

Crpanyna 18 u3 19.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

2
|
|
Em
8

imE

g



Iporpamma pucrmruiunsl "Xumua"; 05.03.06 "Skonorus u NpupogoNoIb30BaHue" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.10 Xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.06 - Sxo0orus ¥ NpUpPOIONoIb30BaHIE
[Ipocuss NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpPcaMu

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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