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Pabouas nmporpamma y4eOHON AUCIUIUIUHBL: «XUMUS» COCTABICHA B COOTBETCTBUU C YUCOHBIMU
wiaHamu 1o OakanaBpuary MammHocTtpoenne (OOGopynoBaHHE M TEXHOJOTHS CBapOYHOIO
Ipou3BOJCTBA); KOHCTPYKTOpPCKO-TEXHOJOrHYecKoe odecrnedeHHe MAIINHOCTPOMTEIbHBIX
npousBoacTs (TexHosorus MammHOCTpoeHUs, TexXHOJOrHs M aBTOMAaTH3alUs MPOU3BOJCTBA
He(Tera3zonpoMeIcIoBoro obopynoBanus); TexHochepnass 6Ge3omacHocth (bezomacHocTb
KHU3HENEATEIIbHOCTH B TexHoc(epe); mo crnenuanutery: HazemHble TpaHCHOPTHO-
TeXHOJIOTHYecKHue cpeacrBa (ABromoOwiM U TpakTopbl); TpaHcmopTHbIe cpeacTBa
CHeNHATbHOI0 Ha3HaYeHHUsl (BoeHHbIe ryCeHNYHbIE U KOJIECHbIE MAIIMHBI) YTBEPKAECHHBIMU:

- 151 ouHOM (hopmbl 00yueHust «27» urons 2025 ropa;
- U151 3a09HOU (opmbl 00ydeHus «27» utonsg 2025 roxa;

Pabouas nporpamma y4eOHON AMCHUILIMHBI 0J100peHa Ha 3acenanuu kadenpbl «Dusmueckas u
npuknagaas xumus» «03 » 07 2025 rona, Ilpotokon 3acemanus kadenpsl «Duzmdeckas u
npuKiIagHas XumMus» Ne 8

Pabouyro mporpammy cocTaBmIa:
KaHJl. XUM. HayK, 3aBeIyIOIIHI Kadeapoii

«Dusnyeckas U MPUKIATHAS XUMUSD) JI.B.Mocranbiruaa
CoriacoBaHo:

3aBenyrommii kadenpoit OIIX

KaHJI. XUM. HayK, TOLIEHT JI.B.Mocransiruaa

3aBenyrouuii kadenpoit «MammHoCTpoeHUE»
KaHJ. TEXH. HayK, JIOLICHT O.I'. Bepuinnuna

3apenyrouuii kadeapoit
«DK0JI0ruA ¥ 0€30IIaCHOCTD KU3HEIEATEIHLHOCTI
KaHJ. TEXH. HayK, JOLIEHT C.K.benakun

3aBenyrounii kapenpoit «I'yceHMUHBIE MALTHHbI
Y IPUKJIaAHAs MEXAHUKa»
J1-p TexH.HayK, podeccop B.b.JlepxkaHckuit

3aBenyromuii kageapoit
«[IpoexTupoBaHue 1 3KCILTyaTalrs aBTOMOOUIIEH» N.I1.ITonoBa

Crernuanuct 1no yueoOHO-MeTOu4IeCcKol padoTe
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1.ObbEM JUCIUIIJIMHbI

Bcero: 4 3auerHble equHUIBI TpynoeMKocTH (144 akageMUYecKuX Jaca)

®opma o0yueHust
Ouynasn 3aouyHas
CemecTtp
Bun yueOHo# padoThbI 1 1 1
15.03.01 15.03.05
33828% 23.05.01 15.03.01 | 20.03.01
R 15.03.05 | 23.05.01
AyaAuTOpPHBIE 3aHATHS
(Bcero 4acos), 48 2 8
B TOM YHCJIe:
Jlexun 16 2 2
JlaboparopHbie pabOTHI 32 - 6
CamocrosiTesibHas padora
(Bcero 4acoB), B TOM 4HcJIe: 96 142 136
[TonroroBka K sK3aMEHY 27 27 27
KonTponbnas pabota - 18
Jpyrue BUIbpl CaMOCTOSTEIbHON 69 115 91
paboThI
Bua npomexyTouHoin
HK3aMeH DK3aMEH | DJK3aMeH
aTrecTanuu (3a4eT, IK3aMeH):
OO0masi Tpy10eMKOCTH
AUCHUIIMHBI U TPYA0EMKOCTh 144 144 144
10 ceMecTpaM B yacax:




2.MECTO JUCIUAIIJIMHBbI

B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
B cootBercTBue co cranaapramu @PI'OC BO GakanaBpoB IO HallpaBiICHUSM:
15.03.01 MammnocTtpoenue: O6opyoBaHKE U TEXHOJIOTHS CBAPOYHOTO MPOU3BoAcTBa; 15.03.05
KoncTtpykTopcko-TexHonornyeckoe  o0OecredeHre  MAaIIMHOCTPOUTENbHBIX  IPOU3BOICTB;
TexHomorus MaIlTUHOCTPOCHUS; Texnomorus  u aBTOMAaTU3allMsl  IPOU3BOJCTBA
HedrerazonpomsicioBoro obopynoBanus 20.03.01 Texnochepnas 6e3omacHocTh: be3omacHocTh
XKHU3HenesaTenpHocTH B TexHocdepe; 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE
cpeactBa (ABromMoOmiam u TpakTopsl); 23.05.02 TpaHCIOPTHBIE CpPEACTBA CIEIHAILHOIO
Ha3HAYCHMsI, HANpPaBICHHOCTb: BOEHHbIE T'yCEHHYHBIE M KOJECHBIC MAIIMHBI, JAUCLHUILUIMHA
«XuMHs» OTHOCUTCS K oOsi3aTenbHOM uvactu brioka 1. Xumus sBiaseTrcs  OgHOM U3
(GyHIaMEHTAIBHBIX E€CTECTBCHHO-HAYYHBIX TUCIUIUIMH. OHAa W3y4aeT MaTepUalbHBIA MHD,
3aKOHBI €T0 Pa3BUTHUS, XUMUYECKYI0 (popMy ABMKEHUS MaTepuu. B mporiecce n3ydeHus XUuMuu
BbIpa0aThIBA€TCSA HAy4YHBIM B3[VISII HAa MHP B I€JIOM. 3HAaHUE XUMHH HEOOXOAMMO Jisi
IJIOJJOTBOPHOM TBOPYECKOU JeSATEIbHOCTH OaKanaBpa JTF0ObIX HAIIPaBICHUN.

Copepxxanue nucuMiuIinHbl. OCHOBHbBIE pa3/iebl

OcHoBHbBIE TOHATHSI U 3aKOHBI XUMHH, CTpOeHHE aToMa, PEaKlMOHHAsl CIIOCOOHOCTh
BEIIIECTB. DJEMEHThl XUMHUYECKONH TEPMOJAMHAMHUKA U KHUHETUKH, TEOpUS U TPAKTHKA
pPacTBOPOB, 3JIEKTPOXUMHYECKHE MPOIECChl, XUMHUSA DIEMEHTOB, 3JEMEHTBHl OpPraHU4YeCKOn
XUMHUHU U OPTaHUYECKUE TTOJIMMEPHBIE MaTEPHAIIBI

TpedoBanuss Kk BXOAHBIM 3HAHMAM «BXoaHbIE» 3HAHUS, YMEHHUS M TOTOBHOCTHU
oOyJaromierocs: JUisi yCIEeNTHOTO0 OCBOSHHS Kypca oOydaromipecs JOJDKHBI UMETh 0a30BbIC
3HaHUA (QyHIaMEHTAIbHBIX PA3/IEIOB ECTECTBEHHBIX U MATEMAaTHUECKUX HAYK.

Tembl Kypca conepkaT CHEHHAIU3UPOBAHHYKD MH(OpPMALMIO U CIIOCOOCTBYIOT
OCBOGHHUIO B JallbHEHIIeM Mpo(hecCHOHANBHBIX AUCLUUILINH MPO(PECCHOHANBHOTO IHMKIA U
po(heCcCHOHANBHOTO 1IMKJIa MaruCTEPCKOM MOATOTOBKH.

Pe3ynomamut o0yuenus oucyunaiunsl HeOOX0IUMBI JJIs1 OoJiee TIIyOOKOTO OCBOCHUS

COACPIKAaHUA HpO(l)GCCI/IOHaJ'[BHBIX JUCIHUIIIINH, a TaKXKe JUIsL OBJIAJICHUA
O6H_IerO(I)CCCI/IOHaJIBHBIMI/I u HpO(i)CCCI/IOHaJ'ILHBIMI/I KOMIICTCHIUAMMU.

3. INIAHUPYEMBIE PE3YJIbTATBI OB YUYEHUSA
Ilenn u 3a7a4n OCBOCHUS TUCHHUILINHBI
Henbto  u3yyeHWs AUCUMIUIMHBI «XUMHUS»  SABISETCS YriayOJeHHEe HMMEIOIINUXCS
NpeJCTaBICHUH U TOJIyueHHE HOBBIX 3HAaHUM M yMeHUil B o0jacTu XMMHH, 0€3 KOTOPBIX
HEBO3MOXKHO pEIIEHHE COBPEMEHHBIX TEXHOJIOIMUECKHUX, D3KOJOTHYECKMX U ChIPbEBBIX
npooieMm.
3agaum Kypcea:

e @opmHpoBaHHE Yy O0OydJaroUIMXCS OOIIEro XMMHYECKOTO MHUPOBO33PEHHUS U
pa3BUTHS XMMHUECKOTO MBILIUIECHUS.

e VcBoeHue oO0bEMa 3HAHUNM 1O XUMHUH, HEOOXOAMMBIX JUISL  U3Y4YEeHUS
npohecCHOHANBHBIX AUCHUTUINH.

e (O3HakoOMJIEHHE CTYJCHTOB C MHOTOOOpa3HeM XUMHUYECKHUX CHUCTEM, MPOSBICHUEM
XUMHUYECKHX 3aKOHOB B DKOJIOIMYECKHX U IPOM3BOJACTBEHHBIX IIpolieccax, ¢
BbIJIEJICHUEM U HJIeHTU(UKalUed XUMHUYECKUX BEUIECTB, a TAKKe MPHUMEHEHUEM
XUMHYECKHUX IIPOLECCOB U 3aKOHOB B COBPEMEHHON TEXHUKE U TEXHOJIOTHH.

Komnereniuu, GpopMupyeMbie B pe3ynbTaTe OCBOCHUS JUCIUILTUHBL:
s 15.03.01
Cnoco0eH  TPUMEHSTh  ©CTCCTBCHHOHAyYHbIE W OONICWH)KCHEPHBIE  3HAHUS,  METOJBI
MaTeMaTHYECKOTO aHaAJIN3a ¥ MOJIEIIMPOBaHUs B podeccronansHoi aesrensaoctu (OTTK-1);
3HaTh:



byHIaMeHTAlIbHBIEC TIOHSATHUS, 3aKOHBI U TEOPHH KJIIACCUYECKOW U COBPEMEHHOU XUMHUH

(OIIK-1)

Ymers:

aJanTUPOBATh 3HAHUS U YMEHUS, MOTYYCHHbIE B KypCe XUMUU K PEUICHUIO KOHKPETHBIX 3ajad,
CBSI3aHHBIX ¢ IpodeccHoHaNbHOI aesiTenbHocThio (OITK-1)

BaaaeTrs :HaBbIKAMH 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI 1711 BO3MOKHOCTH MCIIOJIB30BAHMS UX
B penieHuu npodeccuonanbubix 3amaay (OITK-1)

s 15.03.05

CriocobeH ncnoabp30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOIIUE B MTPOIECCE N3TOTOBICHUS
MaIIMHOCTPOUTENbHBIX ~ HM3JeNui  TpeOdyeMoro KauyecTBa, 3aJaHHOTO KOJIMYECTBA IPHU
HAMMEHBIIIKX 3aTpaTax oomecTBenHoro Tpyaa (OIIK-5);

3HaTh:

dyHIaMeHTAIIbHBIC TIOHSATHUS, 3aKOHBI U TEOPUH KJIIACCUYSCKOW U COBPEMEHHON XUMUU

(OIIK-5)

Ymers:

aJanTUPOBATh 3HAHMS U YMEHUS, TIOy4YE€HHBIEC B KypCce XMMHUH K PEIICHUIO KOHKPETHBIX 3a/a4,
CBSI3aHHBIX ¢ TipodeccroHanbHol nesTenbHocThio (OITK-5)

Baagers :

HAaBBIKAMH SKCIIEPUMEHTATBHBIX UCCIIEIOBAHMM JIJI1 BOBMOXXHOCTH UCIIOJIb30BAHUS UX B
peneHun mpodeccruoHanbHbIx 3ama4d (OITK-5)

Jos 20.03.01

CIIOCOOEH OCYIIECTBIATh IMOUCK, KPUTUYECKUU aHalnu3 M CUHTE3 HH(OpMAaLUU, MPUMEHSITH
CHCTEMHBIN TOXOI /ISl pEIICHHS MOCTaBaCHHbIX 3a1a4 (YK-1)

CIOCOOEH OmpeNeNsITh KPYr 3aJad B paMKax MOCTaBICHHOW LEIH W BBIOMPATh ONTHMAIbHBIC
CIOCOOBI MX PEIICHUS, UCXOJS M3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS PECYpPCOB U
orpannuenuii (YK-2)

3HaTh:

byHIaMEeHTaTbHBIC TOHATHSI, 3aKOHBI U TEOPHHU KJIACCHYECKOM U coBpemenHON xumun (YK-1)
Ymers:

aJanTUPOBaTh 3HAHUSA U YMEHHs, MMOJYyUYEHHbIE B Kypce XMMHUU K PEUICHUI0 KOHKPETHBIX 3ajad,
CBSI3aHHBIX ¢ TIpodeccroHanbHOM AesTenbHOCThIO (YK-2)

Baagers :

FOTOBHOCTbIO K  CaMOpa3BUTHIO,  CaMOpeaju3allid,  HUCIOJb30BAaHUIO  TBOPYECKOIO
notennuana(YK-1)

CIIOCOOHOCTBIO K CaMOOOpPA30BaHUIO U HMCIIOJIb30BAHUIO B NMPAKTUYECKOH IEATEIbHOCTH HOBBIX
3HaHWI U YMEHHUIA, B TOM YHUCJIe B 00JACTIX 3HAHUN, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO chepoit
npodeccronanbHoi AestenbHocTh (YK-2)

Jas 23.05.01

CIIOCOOEH CTaBUThL U peuiaTb HWHXXCHCPHBLIC W HAYYHO-TCXHHUYCCKHUEC 3aa4u B cq)epe cBOEH
HpO(])CCCI/IOHaJIBHOﬁ JACATCIIbHOCTH W HOBBIX MCKIHUCHUIIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C HCIIOJIB30BAHHUECM
€CTECTBEHHOHAYYHBIX, MATEMATHYECKUX U TEXHOJOrnueckux mojeneit (OITK-1)

3HaTh:

0a3oBbie 3HaHUS (YHIAMEHTAIBHBIX Pa3/IeliOB XUMHUH, pealn3ys CHEIHalbHbIE CPEelICTBA U
MEeTO/IbI TIoTyueHus: HoBoro 3Hanus (OITK-1)

Ymers:

NPUMEHSTh B cdepe MNpodeccHoHANbHON AeATeIbHOCTH HOBBIE 3HAHMS M YMEHUS C
UCIIOJIb30BaHUEM eCTeCTBeHHOHay4uHbIX Monenei (OITK-1)

Baanersn:

CIOCOOHOCTBIO K C€amMOOOpa30BaHUIO M HCIOJIb30BAHUIO B MPAKTUYECKOH J1EATEIbHOCTH
ecrectBeHHOHay4HbIx Mozeneit (OITK-1)

Has 23.05.02



CIOCOOCH CTaBUTh WM pellaTh WH)XCHEPHBbIE W HAYYHO-TEXHUYECKUE 3amadud B cdepe cBoei
HOBBIX
MCIIOJIb30BAHUEM €CTECTBEHHOHAYUHbBIX, MATEMATHUYECKUX U TexHoJornyeckux moaenei (OINK-

npodeccuoHanbHOM

1)

3HaTrh: 0a3zoBble 3HAHUS (PyHIAMEHTAIBHBIX Ppa3ZeioB
CpeACTBa U METOIbI IToJyucHHs HoBoro 3Hanus (OITK-1)

JACATCIIbHOCTH U

MCKAUCHUIIIMHAPHBIX

HaMpaBJIC€HUA C

XUMHHU, pealn3ysd CIICHUAJIbHBIC

YMeTh:uCnoJIb30BaTh B MPAKTHUYECKOM JIESITEIBHOCTH HOBBIX 3HAHUI U YMEHUH, B TOM YUCJIE
B 00JacTax 3HAaHUM, HEMOCPEACTBEHHO HE CBS3aHHBIX cO cdepoil mnpodeccruoHanbHON
nesirenbrocTr (OITK-1)
Baagers :roTOBHOCTBIO K UCIIOJIb30BAHUIO B IPAKTUYECKON JEATEIBHOCTH HOBBIX 3HAHUU U
YMEHHIA, B TOM YHUCJIe B 00JaCTsSIX 3HAHUMN, HETIOCPECTBEHHO HE CBSA3aHHBIX CO cepoii

npodeccronanbHoi aesteasHocTr (OITK-1)

Jnsa 15.03.01
Nuaukaropel
dbopmupyemoit B

U JECKPUITOPHI
U3y4YeHUs

mpouecce

IMoOMOIIHU OLICHOYHBIX CPCACTB.
HJ'IaHI/IpyeMBIe PE3YyIbTAaThl OGy‘ICHI/IH 110 JUCHUIIIMHEC ((XI/IMI/IH», HHAUKATOPbI

noctmwkenns komnereHuid OITK-1 nmepedyeHs OlIEHOYHBIX CPEACTB

YacTH
IUCLIUILINHBI

COOTBETCTBYIOLIEH
OLICHUBAIOTCS

«XUMUA,

KOMITETEHIINH,
npu

No Kon HaumeHnoBanue Kon IInanupyemsie HaumMmenoBanue
n/n HHAWKaTOpa WHAUKaTOpa TUTAHUPYEMOTO pe3yIbTaThl 00yUCHHS OLIEHOUHBIX
JIOCTHIKEHUS JIOCTHXKCHUS pe3ynbTaTta
CpCacCTB
KOMIIETCHI[UU KOMIICTCHI[UH o0y4ueHHs
1. N-lomnk 3HaTh: 0a3oBbIe 3 (MO-Lomk-1) 3Haer: 0a30BBIE 3HAHMS | 3aa4d 110 TEMaM,
3HaHUSA B 00JacTu B 00yacTé | BOIIPOCHI TECTOB
(yHIaMEHTaITbHBIX (hyHIaMEHTAIBHBIX
pas3zaenos pa3IenoB eCTECTBEHHO-
€CTECTBEHHO- HAYYHBIX JUCIHUILIHH
HAYYIHBIX
JUCIUTLTAH
2. NJI-20mx1 VYmers:  amantupoBats | Y (MH-20mx.1) Ymeer: anmantupoBaTh | Bompocs K
3HaHUS W YMEHUS, 3HaHUS HW  YMCEHUSA, | pyOeKHBIM
MONyYCHHBIE B Kypce MONyYCHHBIE B Kypce | KOHTPOJIM
XAMHA K  PEHOICHHIO XAMHA K  PEIICHUIO
KOHKPETHBIX 3azad, KOHKPETHBIX 3ajad,
CBSI3aHHBIX c CBSI3aHHBIX c
npodeccHoHaIbLHON npodeccuoHabHOM
JIEATEILHOCTRIO JIEATETHHOCTRIO
3. MNI-30mk-1 Bnaners: npuémamu u | B (UIA-30nk.1) Bunageer: nmpuémamu u | Beimonnenue
METOJaM{ aHaliu3a | METOJaMH aHaju3a U | JJabOpaTOpHBIX paboT
HWHTEPIpETAINN HHTEPIpPETAINN " 3aIuTa
pe3yIbTaToOB pe3yIbTaToB pe3yabTaToB
9KCICPUMECHTOB u JKCIICPUMECHTOB u
pacueTHo- pacyeTHo-
TEOpETHYECKNX pabdoT B TEOPETHIECKHX paboT B
00/IaCTH  XUMHH ISt 00MacT  XUMHH  JIJIS
pelreHus peureHus
po¢heCCHOHATHHBIX po¢heCCHOHATBHBIX
3a1a4 3a1a4
st 15.03.05
WNHnukaTopsl 51 JIECKPUIITOPBI 4acTH COOTBETCTBYIOLIEH KOMIICTEHIIUH,
dbopMmupyemMoii B mporecce HM3yUeHHUs ~JUCHUIUIMHBI  «XUMUSA», OICHHBAIOTCS IPU

IIOMOIIM OLICHOYHBIX CPEICTB.
[Mnanupyembie pe3yabTaThl O0yUEHUS MO JUCIHUILTUHE « XUMUS», HHIUKATOPHI
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noctuxeHus komnereHui OIIK-5 nepeueHp OLIEHOUHBIX CPENICTB

Ne Kon HaumenoBanme Kon [Inanupyemsie HaumMmenosauue
/11 HHAWKaTOpa WHAUKaTOpa TUTAHUPYEMOTO pe3yIbpTaThl 00yUeHHS OLIEHOYHBIX
JIOCTHKCHHUS JTOCTHIKCHUS pe3ynbTarta
CpelCTB
KOMITETCHITHH KOMITETCHITUH o0yucHHs
1. N-1onks 3HaTh: 3 (UO-1onk-s) 3Haer: 3agauM MO TeMawm,
(dbyHIaMEHTaJIbHBIC (hyHIaMeHTAILHBIC BOIIPOCHI TECTOB
MOHATHS, 3aKOHBI H TOHATHS, 3aKOHBI U
TEOPUH TEOpHUH
KJIaCCUUYECKOU u KJIACCHUYECKOM u
COBPEMEHHOM COBPEMEHHOI
XUMHUH XUMUH
2. NI-20mk.5 Vmets:  amantupoBats | Y (MI-20mx.5) VYmeer: apmantupoBaTh | Bompocsr
3HaHUS W yMEHUS, 3HaHUS ®  YMCHUSA, | pyOSKHBIM
MONMyYCHHBIE B Kypce MONMyYCHHBIE B Kypce | KOHTPOILIM
XUMHUHN K PEHICHUTIO XUMHUHN K PECUICHUTIO
KOHKPETHBIX 3a1ad, KOHKPETHBIX 3a/1a4,
CBsA3aHHBIX C CBSI3aHHBIX C
npodeccHoHANBHOMN npodeccuoHaTbHOM
JIEATEIILHOCTHIO JESITeTIBHOCTBIO
3. WJ1-3onk-s Bnanets: HaBeikamu | B (UJI-3opk.s5) Brnaneer: HaBbIKaMHU | BeimonneHue
OKCIEPUMEHTAIBHBIX JKCIIEPUMEHTAIBHBIX J1a00paTopHBIX paboT
HCCIIeOBaHUM JUISE HcClieTI0BaHUN I | U 3alUTa
BO3MOYKHOCTH BO3MOYKHOCTH pe3yIbTaToOB
HCIIOJIb30BAHUA HUX B HUCIIOJIB30BAHUI HUX B
peteHnn peneHnn
po¢heCCHOHATHHBIX po¢heCCHOHATHHBIX
3a1a4 3a/1a4
Has 20.03.01
Nuaukaropel 71 JECKPHUIITOPEI 4acTu COOTBETCTBYIOILIEH KOMIIETCHIINU,
(I)OpMpreMOﬁ B mnponecce HU3YUCHUA JUCHUITIIINHBI ((XI/IMI/ISI)), OLCHUBAKOTCA  IIpU

MOMOIIN OIIEHOYHBIX CPEJICTB.
[Tnanupyemble pe3yabTaThl 00yUeHHs 110 TUCHUIUTMHE « XUMUS», HHIUKATOPHI
noctkenus komnereHuuit YK-1,YK-2 nepedeHpb o1ieHOUHBIX CPEJCTB

Ne Kon HaunmenoBanne Kon [Inanupyembie HaumMmenoBauue
T1/TI HHAUKaTOpa WHIUKaTOpa TUTAHUPYEMOTO pe3yIbTaThl 00yUCHHS OLIEHOYHBIX
JIOCTHKCHHUS JIOCTHIKEHUS pe3ynbTarta
KOMIICTCHIIHU KOMITETEHIUH o0y4eHHS CPCACTB
1. NA-1yk 3HarTh: 3 (MO-1yk1) 3Haer: 3ajaud [0 TEMawm,
(yHIaMeHTaIIbHBIC (hyHIaMeHTaIbHBIC BOIIPOCHI TECTOB
MTOHATHS, 3aKOHBI H MTOHATHUS, 3aKOHBI W
TeOpHUH TEOpUHn
KJIaCCHYECKOU u KJIaCCHUYECKOM u
COBPEMEHHOMI COBPEMEHHOI
XUMHUH XUMHUH
2. NI-2yk1 Ymers:  ocymectBiasts | Y (M-2yi.1) YmMmeer: ocymiecTBiATh | Bompockl
MOWUCK,  KPUTHYCCKHIMA MOUCK,  KPUTHYCCKUH | pyOeKHBIM
aHaJn3 u CHHTE3 aHaIu3 u CHUHTE3 | KOHTPOISIM
HHpOpMAIINH, “HpOpMAIIUH,
MIPUMEHSTh CHCTCMHBIH MIPUMEHSTh CUCTEMHBIN
MOJXOA JUIA PCIICHHS MOJIXOA JUISL PEIICHUS
[IOCTABJICHHBIX 33124 [TOCTABJICHHBIX 33]1a4
3. NA-3yk Briagets: roroBHOCThIO | B (M/-3yi.;) Brnapneer: roroBHOCTBIO | BrimomHenue

7




K CaMOpa3BUTHIO, K CaMOPAa3BUTHUIO, | JTAOOPATOPHBIX paboT
caMopea3anny, camopean3anny, u 3ammrTa
HCTIOTb30BaHUIO HCTIOJTb30BaHUIO pe3yIbTaToB
TBOPYECKOTO TBOPYECKOTO
MTOTEHIHAaJa MTOTEHIMAJa

4, NA-1yk., 3HaTh: 3 (UO-1yk.o) 3HaeT: 3ajaun O TeMawm,
(byHIaMeHTaIbHBIE (hyHIaMeHTaIbHBIC BOIIPOCHI TECTOB
MTOHATHS, 3aKOHBI M MTOHATHUS, 3aKOHBI H
TEOPUH TEOpHUH
KJIaCCHYECKOU u KJIACCUYECKOM u
COBPEMEHHOHI COBPEMEHHOI
XUMHUHU XUMHHU

5. NI-2yk. VYmers:  amantupoBath | Y (U-2yi.o) YwMmeer: apantupoBath | Bompochl K
3HaHUS W YMCHUS, 3HaHUS HW  YMCHUSA, | pyOSKHBIM
MONMyYCHHBIE B Kypce MONyYCHHBIE B Kypce | KOHTPOISIM
XAMHA K  PEHOICHHIO XAMHA K  pEIICHUIO
KOHKPETHBIX 3amad, KOHKPETHBIX 3amad,
CBSI3aHHBIX c CBSI3aHHBIX c
po¢eCCHOHATBHOM po¢eCCHOHATBHOM
JIeSITEIPHOCTEIO JIeSITETPHOCTEIO

6. NI-3yk.o Buagers: B (UO-3yk.2) Bnageer: Brinmonnenue
CHOCOOHOCTBIO K CIIOCOOHOCTBIO K | nabopaTopHBIX pPadboOT
caM0oo0Opa3oBaHUIO | caM0O0Opa3oBaHUIO U | U 3aIuTa
HCTIOJIb30BaHUIO B UCII0JIb30BaHHIO B | pe3ybTaTOB
IIPaKTUYECKOU IIPAKTUYECKON
NESITEIBHOCTH  HOBBIX NESITeTBHOCTH  HOBBIX
3HAHUA W yMEHHH, B 3HAaHUW W YyMEHHi, B
TOM dYHcIe B 00IacTsIX TOM YHCIIE B OOJIACTSIX
3HAHUH, 3HAHWH,
HETIOCPEJCTBEHHO  HE HETIOCPEICTBEHHO  HE
CBSI3aHHBIX CO Cdepoit CBSI3aHHBIX CO cdepoit
po¢eCCHOHATBHOM po¢heCCHOHATBHOM
JCSITEIIBHOCTU JeSITeTIbHOCTU

Jas 23.05.01

I/IHI[I/IKaTOPBI u ACCKPHUIITOPBI qacTu COOTBCTCTBYIOH_ICI\/’I KOMIICTCHIINH,
dbopmupyemMold B MpoOIECCe M3YYCHHS JUCHUIUIMHBI  «XUMHUSA», OLECHHUBAIOTCS TpHU

MIOMOIIM OLIEHOYHBIX CPEICTB.
[Inanupyembie pe3ynbTaThl 00YUEHUS IO TUCIHUIUIUHE « XUMUS», HUHIUKATOPHI

noctuxeHust komnereHuil OIIK-1 nepeueHb OlIEHOUHBIX CPENICTB

No Kon HaumeHnoBanue Kon [Inanupyembie HauMmenosauue
/1 HHIUKATOpa WHIUKATOpa TUTAHAPYEMOTO pe3yNbTaThl 00yICHHSI OLIEHOUHBIX
JIOCTHKEHUS JIOCTHKEHUS pe3ynbTara
KOMIIETCHITNH KOMITETEHITUH o0OydeHus CpeacTs
1. N-1omk1 3HaTh: 0a3oBbIC 3 (UO-1onk-1) 3Haer: 0a30BbIC 3HAHMS | 3aau¥ 1O  TEMaMm,
3HaHWSA B O00JacTu B 005acTH | BOMPOCHI TECTOB
(yHIaMEHTaTbHBIX (hyHIaMEeHTaTbHBIX
pasnenon pa3aeNioB e€CTeCTBEHHO-
€CTECTBEHHO- HAYYHBIX JUCIUTLINH
HAYYHBIX
JUCLUTUTAH




2. NI-20mk-1 VYmers:  amantupoBats | Y (M-20px.1) VYwMmeer: apantupoBath | Bompocsr K
3HAHMS W yMEHWUS, 3HAHUS HM  yMEHWs, | pyOeKHBIM
MOJyYeHHbIE B Kypce MOJyYeHHbIE B KypCe | KOHTPOJSIM
XMUMUH K  PEIICHUI0 XUMUH K  PELICHUIO
KOHKPETHBIX 3a1ad, KOHKPETHBIX 3amad,
CBSI3aHHBIX c CBSI3aHHBIX c
po¢eCCHOHATBHOI po¢eCCHOHATBHOM
JeSITEIIBHOCTBIO JESITETBHOCTBIO

3. NI-30mk-1 Briamers: mpuémamu u | B (M-3opk.1) Bnameer: mpuémamu u | BrimonmHeHne
METOJaMH aHalW3a W METOJaMH aHajdH3a U | TabopaTOpHBIX padoT
HHTEPIPETALUH HHTEPIIPETALUH u 3aImTa
pe3yIbTaToOB pe3yIbTaToB pe3yIbTaToOB
JKCIICPUMCHTOB u IKCIICPUMCHTOB u
pacueTHo- pacueTHo-
TEOPETHYCCKUX PaboT B TEOPETUIECKHUX PaboT B
06HaCTI/I XUMHHN JJIsA O6J'IaCTI/I XUMHUHN IS
peuicHuA peuicHuA
npodeCcCHOHANBHBIX poQeCcCHOHATBHBIX
3a1ay 3amau

Jas 23.05.02

Nuaukaropel Hu JECKPHUIITOPLI 4acTu COOTBETCTBYIOLLEH KOMIIETCHIIUH,
q)OpMpreMOﬁ B mpouecce HU3YUCHUA JAUCIHUITIINHBI «XI/IMI/IH», OOCHUBAIOTCA  IIPH

IMOMOIIHU OLICHOYHBIX CPCACTB.
HJ'IaHI/IpyeMBIe PE3YyIbTAaThI OGy‘ICHI/IH 110 JUCHUIIIMHE ((XI/IMI/IH», HHAUKATOPbI

noctmwkenns komnereHuid OITK-1 nepedyeHs OlEHOYHBIX CPEACTB

No Kon HaumenoBanue Kon IInanupyemsie HaumMmenoBanue
n/n HHAWKaTOpa WHIUKaTOpa TUTAHUPYEMOTO pe3yIbTaThl 00yUCHHS OIIEHOUHBIX
JIOCTHKEHUS JIOCTHXKCHUS pe3ynbTarta
KOMIIETEHI[UU KOMIIETEHI[UH o0y4ueHHs Cpencrs

1. N-lomnk1 3HaTh: 0a3o0BbIe 3 (MO-Lomk-1) 3HaeT: 0a30BbIE 3HAHUA | 3aJa4d 110 TEMaM,
3HaHUsA B 00JacTu B 00JacTH | BOIIPOCHI TECTOB
(yHIaMEHTaITbHBIX (hyHIaMEHTAIBHBIX
pasnenos pasliesoB eCTeCTBEHHO-
€CTEeCTBEHHO- HAYYHBIX JUCIHUILIHH
HAYYIHBIX
JUCIUTLTAH

2. NI-20mx-1 Ymers:  amantupoBats | Y (M-20mx.1) Ymeer: apmantupoBaTh | Bompocsr K
3HaHUS W YMEHUS, 3HaHUS HW  YMCHUSA, | pyOeKHBIM
MONyYCHHBIE B Kypce MONyYCHHBIE B Kypce | KOHTPOJSIM
XAMHA K  PEHOICHHIO XAMHA K  PEIICHUIO
KOHKPETHBIX 3a71ad, KOHKPETHBIX 3ajad,
CBSI3aHHBIX c CBSI3aHHBIX c
npodeccruoHaTbLHOM npodeccuoHaTLHOM
JIEATEILHOCTRIO JIEATETHHOCTRIO

3. NI-30mk-1 Bnaners: npuémamu u | B (UIO-30mk.1) Bnageer: nmpuémamu u | Beimonnenue
METOJaMU aHalIu3a u METOJJaMH aHajdu3a U | Ja0OpaTOpPHBIX pabdoT
HHTEPIPETAINN HHTEPIPETALNN u 3ammuTa
pe3ybTaToOB pE3yJIbTaTOB pE3yJIbTaTOB
9KCICPUMECHTOB u JKCIICPUMECHTOB u
pacdeTHo- pacdeTHo-
TEOpETHYECKNX pabdoT B TEOPETHIECKUX paboT B
00/IaCTH  XUMHH ISt 00MacT  XUMHH  JIJIS
pelreHus peureHus
po¢heCCHOHATBHBIX po¢heCCHOHATBHBIX
3a7a4 3a1a4

4. COAEP)KAHUE JUCIUITVINHBI
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4.1. Y4yeOHO-TeMATHYECKHII IJIAH

Py6exx | Howmep HaumenoBanue paznena, TeMbl KonnyecTBO yacoB KOHTAKTHOM pabOTHI C
paszzena, MIpeno/iaBaTesieM
TEMBI Ounas ¢opma 3aounas Gopma
JIK JIb JIK JIb
TUIs
20.03.01
23.05.01
PyGex P1 BBenenue. OcCHOBHBIE IOHATHSA WU 4
1 3aKOHbI XUMHH
[ICX9, Crpoenue atoma.
P2 XuMuueckas CBSI3b u 2 4 2
MEXMOJICKYIIPHBIE B3aUMOJICHCTBHS
P3 DNeMEeHThI XUMHYECKON 5 9
PyGex TEPMOUHAMUKHU
2 P4 Xumuueckas KUHETHUKA. 4 6 2
Xumnueckoe papHoBecue. Karaims
P5 PacTBOpbI 2 6 2
DNEKTPOXUMHUYECKHE MTPOLIECCHI
Py6ex P6 6 8 2
3 P7 BMC u nmactmaccsl 2
Utoro 16 32 2 6
4.2. Cooepircanue nexyuii:
Hingp HanmenoBan Tpynoem | Tpynoem
paznena, KOCTb, KOCTb,
ue pasjena,
TEeMBbI TeMbL HanmenoBanwue u copep:kanue JeKIuu 4achl Yachl
T CLIATLI (ounast | (3aouHas
JUCITUTUTUHBI
WHBI dbopma) | ¢opma)
P2 | TICXD. DJEeKTPOHHOE  CTpPOEHHME aToMa U CcHcTeMaTHka | 2 2
Crpoenue XUMUYECKUX d3JeMeHTOB. KBaHTOBO-MexaHHYecKas
aToma. Mozaenb aroma.  CTpoeHHE MHOIO3JIEKTPOHHBIX
Xumunueckasi | aroMmoB. [lepunonnueckas cucrema J[.M.Menneneera
CBSI3b U | U U3BMEHEHHE CBOMCTB 3JIEMEHTOB U UX COEIUHEHUH.
MEXMOJIEKYNT | XUMUYEeCKass  CBS3b. OcCHOBHBIE  TUIIBI |
SpHBIC XapaKTEPUCTUKHU CBSI3U.
B3aNMOJEHCT
BUS
P3 DIIEMEHTHI DJIEMEHTHI XUMHAYECKOU TEPMOJUHAMHUKH. | 2
XUMHYeCKor | DHepretnueckue 3PGEKThl XUMUYECKUX PEaKIUil.
TepMoAWHAM | BHYTpeHHSIsSI HEprus W SHTANBIUA. | €PMOXHUMHS.
UK Tepmoxumuueckue 3aKOHBI u yYpaBHEHHUSI.
OHTabnusl 00pa30BaHUS XUMHUYECKUX COCTUHEHUH.
OHTponUsT W €€ M3MEHEHHE TMPU XUMHUYECKUX
MpoIeccax. Oneprusi ['mb6ca wu  sHeprus
l'enbmronba U UX HU3MEHEHUST NPU XUMUYECKUX
nporeccax. VYcnoBuss  caMOTPOM3BOJIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKIUH.
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P4 Xumuyeckas Xumuueckass kuHeTHKa. CKOpPOCTh TOMOTEHHBIXH | 4
KHUHETHKA. TEeTEPOreHHBIX XMMHYECKUX PEaKLUi. 3akoH
XUMHYECKOe | IEHCTBYIOIIUX Macc. 3aBUCHUMOCTh  CKOPOCTH
paBHOBECHE. | XMMHYECKUX PEAKIUN OT TeMIEpaTrypbl. DHEprus
Karanus. aKTHBalUU. ['OMOrE€HHBIN UM reTepOreHHbIN KaTajln3
KoHncranta  paBHOBecMss M €€  CBA3b  C
TepMoauHamMuueckumMu  QyHkuuamu.  [lpuHnmn
Jlelllarense.
P5 PacTtBOpBI PactBopel.  Omnpenenenne u  kiaccudukanus | 2
pacTBOpPOB. PactBopsbl HEAJIEKTPOJIUTOB u
AIIEKTPOJIUTOB. BoaHBIE pacTBOPBI 3IEKTPOIUTOB.
DIIEKTPOAUTHIECKAS JIACCOIMAIUS BOJIBL.
Bonopoansiii mokaszarenb. MoHHBIE peaknuu B
pacTBopax.
P6 | Dnekrpoxum | OKUCIUTETHLHO-BOCCTAHOBUTEIbHbBIC u|b6
WYECKUE ANIEKTPOXMMUUYECKHE Tporecchl. 3akoHbsl dapanes.
MIPOLIECCHI [Tonsitue 00 ANEKTPOJIHBIX MOTEHIIUAaaXx.
[NanbBanuyeckue snementsl, IJC u e€ usmepeHue.
CraHgapTHBIM BOJOPOIHBIN 3IIEKTPOJ U BOJOPOIHAS
mKajJa  I[OTeHHuanoB.  YpaBHeHue  HepHcra.
Onextponu3. [locienoBarenbHOCTh  AIIEKTPOIHBIX
nporeccoB.  OmnpeneneHue U Kiaccuduranus
KOPPO3UOHHBIX MPOIECCOB. BHIBI KOPPO3MOHHBIX
paspymennii.  Kinaccudpukammss ~ KOppO3MOHHBIX
MIPOLIECCOB. XuMuyeckas KOPpO3H4.
DIEeKTpOXUMUYECKass KOppo3usi. MeTo bl 3alUThI OT
KOpPPO3UH
4.3./Iabopamopustit npaxmuxkym
Tpynoemk
Mudp OCTb,
paszen Tpynoemxk Hacet
HaumenoBanue (3aounas
a, HaumeHnoBaHue u conepkanue 1abopaTOPHBIX OCTb, YacChl
Tempr | Doonotd, TOMPI pabot (ouHas $opma)
JUCITUATITUHBI TUTST
AACIH PopMa) | 50,03.01
TR 23.05.01
P1 Beenenue. 1.Knmacchl HEOPraHMYECKUX COCTMHEHUM. 4
OcHoBHbIE 2.0npeneneHue MOJISIPHON Macchl
3aKOHBI XUMUU SKBUBAJICHTA METAJIA.
P2 [ICXN. 3.Ctpoenue aroma. [lepuonnueckas cucrema 4
Crpoetne aroma | XMMAIECKHX JIIEMEHTOB.
XuMHYecKas 4. Tunbl XUMUYECKOH CBSA3U U CTPOEHUE MOJIEKYJT
CBSI3b U MexMo- | PYOEKHBIH KoHTposs Nel (1uac)
JEKYISIPHBIC
B3aUMOJICUCTBUS
P3 DIIEMEHTHI 5.XuMuueckass TepMOJMHAMHUKA 2
XAMHYECKON
TEPMOJUHAMUKHU
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P4 XumMuueckast 6. XuMnyeckast KUHETHKA 6 2

KUHETHKA. 7.XMMHYECKOE PAaBHOBECHE
XHUMHYECKOE Py6exnbIii KoHTpOosIH No2 (2 vaca)
paBHOBECHE.
Karanus
P5 PacTBOpHI 8.PacTBOpBI 351€KTPOIUTOB 6 2

9.KonuyecTBeHHBIN COCTaB pacTBOPOB
10.Xumus  Boxapl  (OmpeneneHue  KECTKOCTU

BO/IbI)
P6 Onekrpoxumude | 11.0OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC Peakiuu | 8 2
ckue mpoueccsl | 12.9neKTpoaHbie IIOTCHIUAJIBI u

AJIEKTPOIABIIKYIIIUE CHITBI . DJIEKTPOJIH3.
13.Koppo3us meTaiios
Py6exubrii kouTposb Ne3 (2 yaca)

P7 Opranndeckue 14.Pacno3HaBanue BOJIOKOH, IuUIacT™Macc H | 2
MOJIMMEPHBIE MTOJINMEPOB.
MaTepUaIbI
Htoro 32 6

4.4 KonrpoJsibHas padora (as 3a04Hoii ¢popmbl 00yuennsi20.03.01, 23.05.01)

KOHTpOJIBHaH pa60Ta BBIITOJIHACTCS COI'TIACHO MECTOAUMYCCKUX PCKOMCHIAIMA.

S.METOAUYECKHUE YKA3ZAHUSA U151 OBYYAIOIUXCSA
MO OCBOEHUIO JUCHUIIJIMHBI

ITpu mpocnymuBaHUM JEKIUI pEKOMEHIYyeTCcsl B KOHCIIEKTE OTMEYaTh BCE Ba)KHBIE
MOMEHTBI, Ha KOTOPBIX 3a0CTpsieT BHHMAaHHE IPEIOAaBaTeNlb, B YaCTHOCTH TE, KOTOPHIC
HalpaBJIeHbl HA KAU€CTBEHHOE BHIMOJIHEHUE COOTBETCTBYIOIIEH JIaOOPaTOPHON PabOTHI.

[IpenogaBaTeneM 3amjaHUPOBAHO HCIOIb30BAaHUE NMPU YTEHUU JIEKIUN TEXHOJIOTUU
npobiaeMHoro obydeHuss M auckyccuu. Ilostomy pekomenayercs (ukcupoBaTh Ui ceOs
MHTEPECHBIE MOMEHTHI C IIEThI0 MX aKTUBHOTO 0OCYXKICHHUS Ha TUCKYCCHH B KOHIIE JICKIIHH.

3a70roM  KayeCTBEHHOTO  BBINOJHEHHS  JAOOpAaTOpPHBIX  paboOT  SABISETCS
CaMOCTOsITeNIbHAs MOJArOTOBKA K HUM HaKaHyHE ITyTeM MOBTOPEHHUS MaTepUaJIOB JIEKIHH.
PexkomeHyeTcsi TOATOTOBUTH BOMPOCHI IO HESCHBIM MOMEHTaM H OOCYyIUTh HUX C
npernojiaBaTesieM B Haudane Ja0opaTOpHOM pPabOThl, KOJJIEKTUBHOIO B3aMMOJEHCTBHS,
pa3bopa KOHKPETHBIX cUTyarwid. [103ToMy MPHUBETCTBYETCSI TPYIIOBOM METOH BBITIOJTHEHUS
7a0opaTOpHBIX PabOT, a TaKXKe B3aUMOOILIEHKAa M OOCYXKJEHHE pe3yJbTaTOB BBITOJHEHUS
nabopaTopHOil paboThl W TMOJyYEHHUS BBICOKOM OLIEHKH IO pe3ysibTaTaM OCBOCHHS
JUCLUTUIMHBL

Jlig TeKyllero KOHTPOJI YCIEBAEMOCTH Ui OYHOM (OopMBI OOy4YEHHMS MCIONb3yeTCs
0aJUIbHO-PEUTUHTOBasT CHCTEMa KOHTPOJIA OLIEHKM M aKaJeMHYecKoW akTUBHOCTH. [loaTomy
HACTOSTETTbHO PEKOMEHIYeTCs TIIATeNIbHO TpopadaThiBaTh Marepuail IJUCHUIUIMHBL TIPU
CaMOCTOsITeNIbHON padoTe, ydyacTBOBaTh BO BceX (opMax OOCYXKIEHHS M B3aUMOACUCTBUS, KaK
Ha JICKIMSAX, TaK W Ha JIA0OPATOPHBIX 3aHATHAX B IENAX JYYIIEro OCBOCHHUS MarepHuaia u
MOJIyYEHHUsI BBICOKOW OLIEHKHU TIO Pe3yJIbTaTaM OCBOEHHS TUCIUILIMHEI

BrimonHeHne caMocToATenbHOM paboThl MOAPA3yMEBAET CAMOCTOSITEILHOE U3yUEHHE
pa3zienoB AUCHUIUIMHBI, MMOATOTOBKY K JTAOOPAaTOPHBIM 3aHATHUSAM, MOJATOTOBKY K 3K3aMEHY,
MOATOTOBKY K pyOEKHOMY KOHTPOJIO (sl O4yHOM (OpMBbI 0OOy4YeHHUs), BBHITIOJIHCHHE
KOHTPOJIBHOM paboTh! (1151 3204HON (POPMBI O0yUECHNUS)

PexomeHyemast TpyZ0€MKOCTb CaMOCTOSTENIbHOW PabOThI IPEACTAaBICHA B TaOIHLIE:
Pexomenodyemulii pesicum camocmoamenvHas paboma
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Bunp Ipynoe Er;}éﬂ;(irgs;;:’
Iudp| caMocTosATEIBHO MKOCTE, dhopma
CPC i paBoTB! HaumeHnoBanwue u coqiepkanue 9achl
eryaeitros (CPC) e | RRG |
Cl.1 Meton ~ BaJeHTHBIX  CBS3EH. ) 19 11
['ubpuauzanms. Ilouatue o MeTOxE
MOJICKYJIIpHBIX opOuTaneir. CTpoeHHne u
CBOWCTBA MIPOCTEUIINX MOJIEKYIT
C1.2PacTBOpHI. Omnpenenenue u 6 19 18
KIaccupuKanus  pacTBOpoB.  PacTBopbI
HEDJIEKTPOJIUTOB U 3JIEKTPOIUTOB. BoaHbie
Yriybaentoe PacTBOPHI 3JIEKTPOJIUTOB.
H3yHCHUC DJIEKTPOIIUTHYECKAS IUCCOLMALMS  BOJIBIL.
Cl PasCIIoB, TCM | Bonopoaublii mokaszarens. MoHHbIE peaknun
AUCIHIUIMHBL | 5 pacrgopax. KosmougHele pacTBOpHI B
JICKIMOHHOTO | yipypojie U TEXHHMKE.
Kypca C1.3 Xumuueckas TEpPMOAUHAMUKA 19 18
Cl1l.3 Metoapl 3allMThl OT KOPPO3UU: 6 20 18
panroHaibHOE MMPOEKTUPOBaHKUEe, 00padoTKa
OKpYyXarolen Cpelbl, JIETUPOBAHHUE,
CO3JAaHHWE  W3OJMPYIOIIMX IUIEHOK  Ha
MeTajiaX, JJICKTPOXMMHUYEcKas 3allluTa.
HNHrubutops! KOppo3uu.
C2 N3yuenne C2.1 Teopusa XHMHYECKOTO CTPOEHUS 6 19 10
pa3zenoB, TeEM OPraHUYECKUX COEMHEHMI
muciuIMHel He | A.M.ByTieposa, KJaccu(puKanus
BOLLIEIIUX B pEarecHTOB M peakluid B OpPraHUYECKON
JICKIIMOHHBIN XUMUH, KIaccupuKanus u
Kypc U HOMEHKJIATypa OPTaHHMIECKUX COCAMHCHHA.
MIPaKTUYECKHE C2.2CBoiicTBa NEPEXONHBIX METAJUIOB, -
3aHATUA anementel IV - VII rpymn.  Xwumwus
JJIEMEHTOB  JKele3a, WX CIUIAaBOB U
XUMHYECKHE  COCIUHCHUS. Xumus
METAJIJIOB MOATPYIII MEAH U IMHKA
C2.3. Hedtb, mpupoaHbIii Ta3. CTpOCHUE, 8 19 10
XUMHYECKHE CBOWCTBA, MPOMBIIIJICHHBIC
CHOCOOBI  TOJYYCHHsI, HCIOJb30BaHUE B
HapOJHOM XO35IHCTBE.
C2.4. BMC u nnactmacchl.
C3 [ToaroroBka kK C3.1 Iloozomoséka K 1aOOPaAmMoOpPHBLIM 32 - 6
ayTUTOPHBIM pabomam
3aHSITUSIM (no 2 uaca na Kascooe 3anamue)
(3.2  Iloozomoeka K  pybexcuomy 6 - -
KOHmMPOJI0
(o 2 yaca Ha KaXJbIii pyOex)
C.3.3 Hanucanue KoHmpoavHoul pabomol - 18
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C4

IToaroroBka k
IIPOMEKYTOUHON
aTTecTauu’ 1o
JTUCLHUTIIINHE
(9K3aMeH)

C4.1 TloaroTroBka K 3K3aMEHY 27 27 27

Hroro:

96 142 136

6. ®°OH/I OHEHOYHbIX CPEJICTB

JUISI ATTECTALIAM IO U CHUATIIAHE

1. banbHO-pedTUHTOBAs
obyuaromuxcst KI'Y (ass ounoit popmbl 00ydeHus)
2.PyGexubIit KoHTpOb 1,2,3 (1t ouHOM GOopMBI O0OYUECHHS)
3. Bonpocsl k 3K3aMeHy
4.KontponpHas pabota (a5 3204HO0I popMbl 00yUeHus)

6.2. Cucmema 6anivoHo-peiimunz080ll OUYEHKU PAOOMbL 0OYUAIOUWUXCA RO OUCUUNIUHE

6.1. IlepeuyeHb OLEHOYHBIX CPEICTB

cucrema KOHTPOJIsA u OLICHKH aKaHeMquCKOfI AKTHBHOCTH

MNe | HaumeHo Coneprxanue
BaHUE
1 | Pacmpen Pacnpeoenenue 6annos 3a 1-ii cemecmp
CJICHUE Buo VP | Ilocewe | Bomo | Pabo | Pyb6esxc | Pybexc. | Pybeoc. 9K3aMeH
0amioB Hue JHEH | maHna | KoHm- Konm- | Konm-
3a Jlekyuti u | ue W | 1abopa | pouv ponv | ponb
ceMecTp JIb 3aru mop- No [ No 2 MNo 3
1-i Ta OT HbIX
cemMecTp 4YeTOB | 3aHs-
yueOHoOM 1o Musix
paloThI. nabop
pabo-
TaMm
Bbannona | 1,0 u 1,5 3a 0,5 10,5 10 10 30
a 0,25 1ab.
OYeHKa pao.
3a JIK. 14
8,0 Beero | *9™ | Ha4-m | Ha8-M Ha 15-m
[Tpumeu | 3aJIb- | pabor I/(I)HO nabopar | mabopat 1abopato
aHMS: 3,5 14*1, o OpPHOM | OpHOM PHOM
_ Makcu 3aHITHHU
Beero | 5=21 MyM 3aHSATUU | 3aHATUU
11,5 70
2 | Kpurepwmii 60 1 MeHee 6AJUI0B — HEYAOBJIETBOPUTENILHO (HE3AUTEHO);
nepecydera 61...73 — yA0BIETBOPUTENIBHO; 3a4TECHO
0aJToB B 74... 90 — xoporo;
TPaAULMOHHYIO 91...100 — oTnu4HO
OIICHKY 10
UTOraM paboThI
B CEMeCTpe U
HK3aMeHa
3 | Kpurepuii nmomycka Kk Jns momycka K MpOMEKYTOYHOM aTrTecTaluy Mo AUCHUILUIMHE
IPOMEKYTOYHON 3a ceMecTp 00YYaroLiics TOKEeH HabpaTh M0 UTOTaM TEKYIIETo U
aTTECTalluH, pyOexxHoro KoHTposeli He MeHee S1 Oamra. B cioywae ecnm
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BO3MOYKHOCTH obOyuaronuiics HaOpan MeHee 51 Oamia, TO K aTrTeCTallMOHHBIM
MOJTyYeHUS UCTIBITAHUSAM OH HE JIOITyCKaeTCsl.
aBTOMAaTUYECKOTO Jns mnonydenust 5K3aMeHa 0e3 MPOBENEHUs MPOLEAYpb
IK3aMeHa IPOMEKXYTOUYHOW  aTTecTaluud  oOydaromemycss  HeoOXOAUMO
(HaLIMOHAJIBHOM OILIEHKH) | HA0paTh B XOJ€ TEKYIIEro W pPyOeKHBIX KOHTposeld He MeHee 61
o aMcuuIuIMHe, | 6aita. B aToM ciaydae uTor OanibHON OLEHKH, MOJTydyaeMoi
BO3MO>XHOCTh 00y4aromuMcs, orpeneseTcs Mo KOJIUYecTBy 0aljioB, HAOpaHHBIX
NOJy4deHUuss OOHYCHBIX | UM B XOJ€ TEKYIIEro W pyOekHbIX KoHTposei. Ilpum sToMm, Ha
OasioB YCMOTpEHHE TMpernojaBareis, OaibHas OIeHKa oOydarolerocs
MOXET OBITh MOBBIIIEHA 32 CYET MOJYYCHUS JOIMOJHUTEIHHBIX
0aJIoB 32 aKaJIEMUYECKYI0 AKTUBHOCTb.
OO0yyaromuiicsi, UMEIONINI MPaBO Ha TOMyYEHUE OIEHKU 0e3
MPOBEJCHUS MPOLEAYPHl MPOMEKYTOUHOM aTTeCTallUU, MOXKET
MOBBICHTD €€ IIyTeM CJIa4H aTTECTAllMOHHOTO MCIIBITaHus. B ciyuae
MOJyueHUs: OO0yJaromMMcsT Ha aTTECTallMOHHOM uchbiTaHuu 0
0aJIJIOB UTOT OAJITFHOM OLIEHKH MO TUCHHUIIMHE HE CHUKACTCS.
3a akaJeMUYecKyld AaKTUBHOCTb B XOJI€ OCBOCHUS
JUCLUIUIMHBI, ydyacTue B Y4eOHOW, Hay4HO-HCCIIEA0BATEIbCKOM,
CIIOPTHBHOW, KYJIbTYPHO-TBOPYECKON U 00IIeCTBEHHOMH
NESTENIbHOCTH ~ O0ydJaromiemycsi  MOryT  OBbIThb  HA4MCIICHBI
JIOTIOJTHUTEIIHHBIE 0asuIbI. MakcumanbHOoe KOJINYECTBO
JOTIOTHUTENIPHBIX ~ 0a/UIOB 32  aKaJeMHYeCKyl0  aKTHBHOCTH
cocrasisiet 30.
OcHoBaHMeM MJi1 TOMY4YEHHUS JIOTOJHHUTENbHBIX OaioB
SIBIISTEOTCSL:
- BBINIOJIHEHUE JIOMOJHUTENBHBIX 33JaHUil MO AUCIMILINHE,
JIOTIOJTHUTEIIbHBIE OAJITBl HAYUCIISIOTCS TIPETIOaBaTeIeM;
yyacTMe B  TE4YeHHE cemMecTpa B  y4eOHOW, Hay4HO-
HCCIIEN0BATENBCKOM,  CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOM |
obmiectBeHHOM AesitensHocT KTV,
DopMbI u BU/IBI B cnywyae ecnu kK mpOMEXYTOUHOHM arTecTanmuu (PK3aMeHa)
yaeOHOM paboTel s | HaOpaHa cymMma MeHee 51 Oama, oOydaroremycss HEOOXOIUMO
HEYCIEBAIOIUX HaOpaTh HEJOCTAolIee KOJIMYECTBO OAJUIOB 3a CUET BBITOJHEHMS
(BOCCTAaHOBMBIIMXCSI HA | JOTMOJHUTEIbHBIX 3aJaHUM, A0 KOHLA I[OCIeAHEeH (3a4eTHoil)
Kypce oOydeHus1) | HEAEIU ceMecTpa.
o0yJaromuxcs s | JIukBumanus akageMHUYecKUX 3aJ0JIKEHHOCTEH, BO3HHKIIMX H3-3a
TIOJTyYEHUS Pa3sHOCTH B Y4EOHBIX TUTaHAX MPH MEPEBOJIE MM BOCCTAHOBJICHUH,

HEIOCTAINUX 0aJLUIOB B
KOHIIE ceMecTpa

MPOBOJUTCS TMYTEM BBIMOJHEHUS JIONOJHUTEIbHBIX
dbopma 1 00BEM KOTOPBIX ONPENEISETCS MPEMOTaBaATEIEM.

3aJIaHUi,

6.3. Ilpoueaypa oueHUBaHUs Pe3yIbTATOB OCBOCHMS AV CHUIIIHHBI
Peanuzanus mporpammel
MPUMEHEHHUE PA3IMYHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

JUCITUITIINHBI «XHUMHAST npeaycMarpuBacT IMMHUPOKOC

MeToamueckue MaTepHaIbl, ONPEACIISIIONINE MPOLETYPbI OIICHUBAaHUS
00pa3oBaTeNbHBIX pPE3yNbTaTOB, MPHUBEACHBI B y4eOHO-METOTUYECKOM KOMILIEKCE
JUCITATIIINHEI.

KoHTponp kauecTBa 3HAHWMN JODKEH OBITH II€NIEHANIPABICHHBIM, OOBEKTHUBHBIM,

OCYILECTBJIATH €

BCECCTOPOHHUM, PErYJIISIPHBIM U MHIAWBUAYAJIbHBIM. I/IHI[I/IBI/I,Z[yaIII/ISaHI/II-O KOHTPOJIA 3HaHWUH
yIoOHO
COCTaBJICHHBIX K KaXIOMY M3y4aeMOMY MOJYJIIO.

IIOMOIIIBIO WHIAUBUAYAJIbHBIX KOMIIJICKCHBIX SaﬂaHHﬁ,

MHOI‘OBapI/IaHTHOe KOMIIZICKCHOC 3aJaHUC COCTaBJIACTCA B BHUJC Ta6JII/ILIBI C YHCJIIOM

BapHAHTOB, PaBHBIX YMCIY OOYyYaloOIMXCS B TPYIE, Pa3HOTO YPOBHS CIOKHOCTH, YTO
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MO3BOJISIET KaXIOMY OOYYalolEMYCsl BBIIOJHUTH €ro. BaXXHO OTMETUTH Takke, YTO
MHOI'OBAPUAHTHBIE KOMIUIEKCHBIE 3aJaHUs JAaI0T BO3MOYKHOCTh YCIEIIHO OCYIIECTBIISTh
CBsI3b MaTepuaia JaHHOTO MOJYJIA C paHee N3Yy4EHHBIM MarepuaioM. Takue 3ajaHust MOTyT
MMETh PENPOIYKTUBHBIN, TBOPUECKUI U Pa3BUBAOLINI XapaKTep.
B kadecTtBe mnpumepa NpUBENEM MHOTOBapUAHTHOE KOMIUIEKCHOE 33JaHHE K MOJIYJIIO
«IIepBoHauanbHble XUMHUYECKHE NOHATHS. Kiacchl HEOPraHUYECKUX COEAMHEHUIN»:
1. OcymiecTBUTE IpEBpaIICHHUS.
2. CocraBbTe ypaBHEHHS PEaKIIUH.
3. Ha3zoBuTe BCe BELIECTBA U YKAXKUTE, K KAKOMY KJIACCy COEIMHEHUIN OHU OTHOCSTCSL.
4. B nocnenHemM ypaBHEHUH pacCUUTalTe MAacCOBYIO JOJIIO 3JIEMEHTa MeTasuia (1o BeIOOpY).
5. PaccumnraiiTe 5KBUBAJICHT IIEPBOrO BEIIECTBA B IIEPBOM YPABHEHUH.
6. [TomyuuTe 3TO BElIeCTBO BCEMHU U3BECTHBIMU CIIOCOOAMH.
Ne Bapuanta
1C— C02 — HzCOg — N32C03 — BaC03 10
2 Na — NaOH — Na,CO3 — NaHCO; — CO, 30
3S— SOZ — HzSO3 — N8.2803 — NaH503 20
4 Cl, -HCI — NaCl — Na,SO, — NaHSO, 15
5 Ca0 — Ca(OH)g - C&COg - Ca(HC03)2 — CaCO3 — CaSOq4 37
6 Al— Al,03 — AlCI3 — Al(OH)3 — Al,03 — AI(NO3)3

LAI(OH)SO,
7 Cr — CrO — Cr(OH); — Cr(OH)NO3; — Cr(NOs3), 31
8 Zn — ZnSO4 — Zn(OH); — ZnO — NayZn0; — Zn(OH); — ZD(NO3)2 43
9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2CIl — Cr(OH)3 — Na[Cr(OH)4]

Cr(NO3)s! LCr(OH);

10 Aly(SO4); —Al(OH)3— Al,03 —Na[Al(OH)4] — AI(OH)3

Jlns oOyvaromuxcs, c1abo YCBOMBIIMX MaTepHal, IPUBOAUM AITOPUTM BbIITOJIHEHHS
3a/laHusl.

Ecnu sxe oOywaronuiicst BBIIOIHUT 3afjaHue Oojiee OPUTHMHAIBHBIM CIIOCOOOM, €r0 MTOTOBBIN
Oann MOBBILIAETCS. Taxxe oOyuarolemycs MIPEIOCTaBIISIETCA BO3MO>KHOCTh
IIPOUJUIIOCTPUPOBATH TPYIIIIE X0 CBOUX HECTAHAAPTHBIX MBICIIEH.

[IpumeHeHne MHTEPAKTUBHBIX (OpM 00ydeHHs BKIIOYaeT OOLIEHHE C IMpernojaBaTelieM B
UHTEpaKTUBHOM pexume. [Ipenmonaraercss NmpUMEHEHHE WHTEPAaKTUBHBIX (opM oOydeHus
CJIEIYIOIIUM 00pa3oMm:

1) HeMMHTAlMOHHBIC, T.C., UCIOJb3YeMbIE B paMKax TpPAJAUIMOHHBIX (opMm ydeOHOI
NeSITeNIbHOCTH (JIEKIMH, J1a0OpaTOPHBIE 3aHATHUS)

2) UMHUTAIMOHHBIC (WMTPOBBIC ¥ HEUTPOBBIC), MPUMEHEHHE KOTOPHIX CBSI3aHO C
HCIOJIb30BaHNEM B y4EOHOM Ipoliecce HOBBIX (hopM 00OyUeHUs.

PyGexub1it kouTposs Nel mpoBoauTCs B MUCbMEHHOU (opMe B BUE pelleHus 4 3agad u
OTBeTa Ha Bompoc (1o 2 Oasia 3a peuieHue 3a1auu 1 2,5 6aiia 3a OTBET Ha Borpoc). Bpems 1
yac. MakcumanbHas orieHka- 10 6amioB

PyGexHb1ii KoHTposIb Ne2 MpoBOAUTCS B MUCbMEHHOH (popMe B BUJE pEIICHUS TECTOBOTO
3ananus. OtBevaror Ha 20 BompocoB (0,5 GamnmoB 3a orBer). Bpewms 1 wac. MakcumanbHas
orieHka- 106amnos

Py6exub1it KoHTposib Ne 3 TpoBOANTCS B MUCBMEHHOM (pOpMe B BUJIE€ PEIIEHHUS TECTOBOTO 3a/IaHUs
¢ nosiciennem. OtBevator Ha 20 BompocoB (0,5 GamnoB 3a orBer). Bpems 1 wac. MakcumainbHas
oreHka - 10 6amsos

DK3aMeH NMPOBOAUTCS B YCTHOM (opMe MO CUCKY BorpocoB. OOyuaromuiicss oTBeyaeT Ha
2 Bompoca u BbIIoNHAET 2 npaktuueckux 3ananus (Ilo 7 6amioB 3a Bompoc u nmo 8 6aiioB 3a
npakTudeckoe 3afganue). Ilogroroska k orBery 3aHumaet 60 MuH.

Pe3ynpTaThl TEKYyIIETr0 KOHTPOJIS YCIIEBAEMOCTH M 3K3aMEHA 3aHOCSITCS IPETOIaBATEIEM B
9K3aMEHALIMOHHYIO BEJOMOCTh, KOTOPAasl CAAETCSI B OPraHU3allMOHHBIN OTJEJI HHCTUTYTA B IEHD
9K3aMEHa U BBICTABIISETCS B 3aYETHYIO KHIKKY 00y4aroUIerocs.
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6.4. [Ipumepbl OLIEHOYHBIX CPEACTB ISl PYyOesKHOTr0 KOHTPOJISI M IK3aMeHa
Py0e:xHblii KOHTpPOIb Nel
1. Ompenenute KOJIMYECTBO BELIECTBA HSKBHUBAJICHTA M MOJSPHYIO MacCy OJKBHUBAJICHTOB
docdopa, kucnopoaa u 6poma B coenunenusx PHi, H,O, HBr.
2. U3 1,3 runpokcuaa MeTamia moiaydaercs 2,85 r ero cynabdara. Beraucinure MOIsSpHYIO Maccy
HKBUBAJIEHTA 3TOr0 MeTayuia. Omeem: 9 r/MOb.
3. Okcun  TpexBaJeHTHOro  3jieMeHta  cojepxkut  31,58%  kucmopoma.  Berumciure
MOJIIPHYIO MacCy SKBHUBAJIEHTa, MOJIIPHYIO W aTOMHYIO Macchl 3TOTO 3JIEMEHTA.
4. YUemy paBeH IpHU H.y. SKBUBAJICHTHBIM 00beM Bojopona? BelumciuTe MOJSpPHYIO Maccy
SKBUBAJIEHTA MeTasula, eciu Ha BoccraHoBiieHue 1,017 r ero okcuaa mspacxopoBaioch 0,28 i
Bojziopoaa (H.y.). Omeem: 32,68 r/MOb.
5. B 2,48 r okcuza oAHOBaJEHTHOro Meramia coaepxurca 1,84 r meramna. Berumciure
MOJIIPHYIO MacCy SKBHBAJIEHTa MeTallla M ero okcuaa. Uemy paBHa MOJISIpHAst © OTHOCUTEIbHAsS
aTOMHas Macca 3Toro merasuia?
6. UeMy paBeH mpu H.y. SKBUBaJCHTHbIH o00BeM kuciopoma? Ha cxuranme 1,5 1
JIBYXBaJICHTHOr0 Mertauia Tpedyercs 0,69 n kucnopona (H.y.) Beramciure MOJSIpHYIO Maccy
SKBHUBAJICHTA, MOJISIPHYIO MacCy U OTHOCUTEIbHYIO aTOMHYIO MacCy 3TOT0 MeTasuia.
7. U3 3,31 r nutpaTa Metaiia nojaydaercs 2,78 T ero xjopuaa. Berancaure MOISpHYIO Maccy
SKBHBajIeHTa 3Toro Metaiuia. Omesem: 103, 6 r/MoIb.
8. Hammmmure ypaBHenue peakumii Fe(OH)s ¢ xia0poBomopoHOl (CONSHOM) KHCIOTOH, MpU
KOTOPBIX OO0pa3yloTCsl CIEAYIOLIUME COENMHEHHUs >Kele3a: a) XJIOPHA JAUTHAPOKCcokene3a; 0)
JUXJIOpUJ] THUJIPOKCOXKENe3a; B) TPUXJIOPHUJ Kene3a. BbluucianTe KOIMUYECTBO BEIIECTBA
SKBHUBAJICHTA U MOJISIPHYIO Maccy 3kBuBaneHTa Fe(OH)s B kax10il U3 3TUX peakuui.
9. M30BITKOM TUAPOKCHA KAJIHS TOICHCTBOBAIM HA PAaCTBOPHI: a) auruapodocdara kamus, 0)
Hutpata quruapokcoucmyta (l1). Hanummre ypaBHenue peakumii stux Bemects ¢ KOH u
OTpeIeNINTEe KOJIMYECTBO BELIECTBA SKBUBAJICHTOB U MOJISIPHBIE MACChl SKBUBAJICHTA.
10. Tlpum B3ammopeiictBum 3,24 T TpeXBaJIEHTHOTO MeTajula ¢ KUCIOTON Bbimensercs 4,03 n
BojiopoJa (H.y.). BelunciuTe MOJSpHYIO MacCcy 3KBHUBAJIEHTA, MOJSPHYIO U OTHOCHTEIBHYIO
ATOMHYIO MaccChl MeTajlia.
11. Hcxoas nu3 MOJIIpHOM Macchl yriiepoja M BOJBL, on}z)enenme abCOJIIOTHYIO Maccy aToMa
yriepoJa U MOJIeKyJbl BOJbl B rpammax. Omeem: 2,0 - 107 31;3,0- 102,
12. Ha medrpamsamuio 9,797 1 oprodochopHON KHUCIOTHI M3pacxojoBaHo 7,998 r
NaOH. Breluuciure KOJWYECTBO BEIIECTBA SKBUBAJICHTA, MOJSIPHYIO Maccy SKBUBaJeHTa U
ocHoBHOCTh H3PO4 B 3TOM peaknuu. Ha ocHOoBaHMM pacueTa HamUIIMTE YpaBHEHUE PEAKIUU.
Omeem: 0,5 monb; 49 r/mMonb; 2.
13. Ha meirpammanmio 0,943 r dochopucroit kucnorer H3PO3 u3pacxomoano 1,291
KOH. Bebluucnure KOJUYECTBO BEIIECTBA SKBUBAJIEHTA, MOJSIPHYIO MAacCy 3KBHBAJICHTA U
OCHOBHOCTH KHCIIOTEI. Ha OCHOBaHHMM pacueTa HamuImuTe ypaBHeHHe peakiuu. Omegem: 0,5
MOJIb; 41 r/MoIB; 2.
HAIUIIUTE UX TTOJTHBIC YPaBHEHUSI.
14. Hamummre >7meKTpoHHBIE (DOPMYIBI aTOMOB SJEMEHTOB C MOPSIKOBBIMU HOMEpaMH 9 u
28. IlokaxuTe pacnpenesieHHue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXKJIbIi U3 ATUX 2JIEMEHTOB?
15. Hanummute >7meKTpOHHBIE (GOPMYIBI aTOMOB 3JEMEHTOB C MOPSIKOBBIMH HOMEpaMu 16 u
26. Pacnipenenurte 37I€KTPOHBI 3TUX aTOMOB 0 KBAHTOBBIM siueiikaMm. K KakoMmy 3JI€KTpOHHOMY
CEMEMCTBY OTHOCUTCS KayKJIbIi U3 3THX 3JIEMEHTOB?
16. Kakue opOuTanu aroMa 3amOJHSIOTCS 3JeKTpoHamu panbiie: 4d wimm  5S; 6S wmm Sp?
[Touemy? Hamummre 31eKTpoHHYI0 (OopMyiTy aTOMa 3JIEMEHTA C MOPSIIKOBBIM HOMepoM 43.
17. Yrto Takoe wu3oTombl? YeM MOXHO OOBACHUTH, UYTO Y OOJBIIMHCTBA 3JIEMEHTOB
NEPUOANYECKON CUCTEMBbI aTOMHBIE MACChl BBIPAXAlOTCS JPOOHBIM yuciIoM? MOTyT JIn aTOMbI
pa3HBIX AIEMEHTOB UMETh OJUHAKOBYIO Maccy? Kak Ha3bIBatOTCs OJOOHBIE ATOMBI?
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18. Kakoe MakCMMaibHOE YHUCIIO 3JIEKTPOHOB MOTYT 3aHUMATh S-, p-, 0- u f-opOuranu nanaoro
sHeprerudeckoro ypoBHs? Ilouemy? Hammmmre siekTpoHHY0 (opMyidy aroma 3J€MEHTa ¢
NOPSAKOBBIM HOMEpOM 3 1.

19. KBaHToBBI€ YKCa UIsI 3JIEKTPOHOB BHEIIHEI0 SHEPreTUUECKOro Y POBHS aTOMOB HEKOTOPBIX
3JIEMEHTOB UMEIOT CIICAYIOUINE 3HAYCHUS:

N=41=0,m=0;mg =+ 1/2. Harumure 3mekTpoHHbIe POPMYIIBI aTOMOB ATHX AJIEMEHTOB H
OIIPEJICTINTE, CKOJILKO CBOOOAHBIX 3d-0pOuTanell CONEpKUT KaKIbIi U3 HUX.

20. B gem 3axitouaercs npunuun [laynu? MosxeT 11 ObITh Ha KAKOM-HUOY/Ib [TOlypOBHE aTOMa
p7- W dlZ-BHeKTpOHOB? [Touemy? CoctaBbTe S3IEKTPOHHYIO (OopMysTy aroma 3JIeMeHTa C
HOPSAKOBBIM HOMEPOM 22 U YKaKUTE €r0 BaJICHTHBIE 3JIEKTPOHBI.

21. Yro takoe sHeprus MoHM3auMU? B kakumx eauHunax oHa BelpakaeTca? Kak m3mensercs
BOCCTAHOBUTEJIbHASI AKTMBHOCTb S- M P-3JEMEHTOB B IpyIIax NEpUOJUYECKON CUCTEMBbI C
YBEJIMUYEHUEM NOPsiIKOoBOro Homepa? [louemy?

22. Yrto  Takoe 3JEKTPOOTpHULAaTeNbHOCTh? Kak H3MEHseTcs 3JIeKTPOOTPHULIATENIBHOCTh P-
DJIEMEHTOB B TEPHOAE, B TPYIINE MEPUOANYECKONH CHCTEMBI C YBEIMYCHHEM IOPSIKOBOTO
Homepa? [louemy?

23. Hcxomss W3 TOJNIOKEHUS TepPMaHUs, MOJHMOJCHA U PEHUS B MEPUOTUICCKON CHCTEME,
coCTaBbTE€ (OPMYINBI BOJOPOJHOIO COEIMHEHHUS TIepMaHUs, OKCHAAa MOJIMO/EHA U PEHUEBOU
KHACJIOTHI,  OTBEYAIOIIME HX BBICIICH cTeneHu OKucieHus. M3o0pasure GopmMynsl 3THX
COEMHEHUH rpaduyecKky.

24. Yto Takoe CpOACTBO K 3JEKTPOHY? B Kakux eAMHHUIIAX OHO BBIpAKACTCS? Kax
U3MEHseTCs OKHCIIUTEIIbHAs aKTUBHOCTh HEMETAJUIOB B  IepUOJe W B TIpyIIe
NEPUOIMYECKON  CHCTEMBI € yBEIMUYEHHEM NOpsaAkoBoro Homepa? OTBET MOTHBHpYWHTE
CTPOEHUEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

25. Kakylo XMMHUYECKYIO CBSI3b Ha3bIBAIOT BOJOPOAHONH? MeXIy MOJEKylaMH KaKHX BEIECTB
oHa oOpasyetcs? [Touemy HoO u HF, nmes MeHbIIyI0 MOJIEKYIISIPHYIO Maccy, MIaBsATCA U KUIIAT
npu 0oJiee BBICOKUX TEMIIEpaTypax, UeM X aHaJIOoIru?

26. Kakyro XHMMHYECKyl CBsS3b Ha3blBaloT MOHHOM? KakoB MexaHu3M ee oOpa3oBaHUs?
Kakue cBoiicTBa MOHHOW CBS3M OTIMYAIOT €€ OT KoBajeHTHOH? [lpuBenute aBa mpumepa
TUIMYHBIX HOHHBIX coequHeHud. Hammmmre ypaBHEHHs MpeBpalleHHs] COOTBETCTBYIOLIUX
MOHOB B HEHTPAIBbHBIE aTOMBI.

27. Yto criemyeT MOHUMATh MO CTENEeHbI0 OKUCIeHHUs aToMa? Onpenenure cTeneHb OKUCIEHUS
aToMa yriepoja M €ro BaJCHTHOCTb, OOYCIIOBJIEHHYIO YHCIIOM HECIIAPEHHBIX 3JIEKTPOHOB, B
coequnnenusax CHy, CH3OH, HCOOH, CO..

28. BprumcnuTe MOJSPHYIO KOHIEHTPAIMIO M MOJSPHYIO KOHIIEHTpaIuio SkBuBaieHta 20%-
HOTO PacTBOpa XJIOPUAA KaJbIHs TUIOTHOCTBIO 1,178 r/em®. Omeem: 2,1 M; 4,2 u.

29. Yemy paBHa MOJIsIpHAst KOHIIEHTpanus skBuBasieHTa 30%-noro pacrsopa NaOH minoTHOCTBIO
1,328 r/em® K 1 x ororo pactBopa mpubaBwiIM 5 11 BOAbL. Bplumciaure MaccoByro
(IPOLIEHTHYIO) JIOJIO MOJIy4€HHOTO pacTBopa. Omeem: 9,96 H.; 6,3%.

30. Kakoii o6bem 0,3 H. pacTBOpa KHCIOTHI Tg)e6yeTc;1 JUIS HEUTpaJIn3aluu pacTBoOpa,
conepkamiero 0,32 r NaOH B 40 cm? Omegem: 26,6 cM”.

PyOesxxknbiii kKOHTpPOJIb Ne2 ( IIpumep ¢ oTBeTOM)

BapwuanT 1

1 .DHepreTrKa XUMHYECKHX TIPOIIECCOB PACCMATPUBAETCS B pa3Jiesie XUMHUU:

a)TepMOIMHAMUKA; 0) KUHETUKA; B)KOJUIOUIHAS XUMHS; I') DJIEKTPOXUMHSI.

IIpasunvhbiii omeem: a)repMoMHAMUKA;

2. TemnoBoii 3¢ PexT peakiuy He 3aBUCHUT:

a) OT arperaTHOro COCTOSIHMSI BEIIECTBA; 0) OT MPUPO/IbI PEarupyIOIINX BEILECTB;

B) OT TEMIIEPATyPhl; T') OT ITyTH PEAKIIUHU.

Ilpasunvubiii omeem: T) OT MyTH PEAKIIUH.
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3.J1y1s1 KaKkoW U3 MPUBEAECHHBIX PEAKIIMA U3MEHEHUE SHTAIBIIUN COOTBETCTBYET
CTaHJapTHOM PHTaNBIUK 00pazoBanust MgCO3(k): .
a)MgO(x) + CO2(r)= MgCO3(k); 1
6)Mg(x)+C(rpadut)+ Og(r) = MgCO3(x);
B)Mg(k)+C(rpadurt) +3/20,(r) = MgCO3(K);
r) Mg(x)+C(rpadur) +302(r) =2 MgCO3(K);
IIpasunvusiii omeem: B) Mg(x)+C(rpadur) +3/20,(r) = MgCO3(k);
4. VIzmenenue sutanbimu peakuu PbO;(x) + 2C(rpadur) = Pb(kx) + 2CO(T) paBHO:
a) -55,61; 0) 55,61 B) 166,13; 1) -166,13
Ilpasunvnwviii omeem: 6) 55,61 xJx
5.13menenue sHeprun ['u66ca B 3TOM Ke peaKIuu paBHO:
a) 55,55; 6) 81,72; B) -81,72; 1) -55,55
IIpasunvnvii omeem: ;1) -55,55 xJIx
6./13MeHEeHHEe YHTPOTIMH B 3TOM e MPOIIECCe PABHO:
a) -372,68; 0) 180,46; B) 372,68; 1) 319,25;
IIpasunvusiit omeem: B) 372,68 JIx/K
7.J1aHHas peakius ABIsSICTCS:
a) PHIOTEPMHUECKON, CAMOIIPOU3BOJIBHOM; 0) IK30TEPMUYECKOI, CAMOITPOU3BOJILHOI;
B) SHAOTEPMHUYECKOPH, HECAMOIIPOU3BOJIBHOM; I') IK30TEPMUUYECKOMN, HECAMOTIPOU3BOJILHOM.
IIpasunvhwviii omeem: a) SHAOTEPMUIECKOMN, CAMOIIPOU3BOIIBHOM;
8.Ecmu st peakuu 2Ha(r) + O 1) = 2H20(T) ee ckopocts paBra 0,45, C(Hz2) =3 mounb/11, C(O;
(r) = 1 MOJB/11, TO KOHCTAHTa CKOPOCTH paBHA
Ilpasunvnwviii omeem: 0,05
9.Cxopocts peakiuu 4HC1(1) + Oz(r) = 2H20(r) + 2Cly(T) npu yBeIMUeHUU aBICHUS B
cucTteMe B 3 paza BO3pacTeT B pasa;
Ilpasunvuviii omeem: Bo3pacrer B 243 pasa
10.MaTemaTn4eckoe BhIpaKCHHUE 3aKOHA JICHCTBUS MAcC JIJISl PEaKIiu
Fe,03 (x) + 3CO(r) = 2Fe (x)+ 3CO2(1)
a) W =k C re20,Cco 6) W =K Crez0; C3co ; B)W =k C%co W =k-Ccop;
IIpasunvuvii omeem: )W =k C3co
11.YpaBHeHue AppeHuyca uMeeT BUJL
a)V2/Vi=y"""° 6)xa/k=Yy""% B)ink=Ea/ RT; 1) K = K, exp(-Ea/ RT).
Ipasunvuviii omeem: ; T) K = K, exp(-Ea/ RT).
12 TTopsimok peakuu 2Fe +Sn?* = 2Fe®* +Sn™ no JKeJe3y paBeH
a)l 6)2 B3 14
IIpasunvusiii omeem: a)l
13. Temmneparypubliit K03 uieHT paBeH 3. Bo ckoIbKo pa3 BO3pacTeT CKOPOCTh PEAKIIHH MTPH
YBEJIMYEHUHU TEMIIEPATYPhl HA 20°C:
a)6;0)5;8)9;r)8?
Ilpasunvuosiii omeem: B) B9 pa3s;
14.B cootBerctBuu ¢ npuHiunom Jle IllaTense, yMEeHbIIICHHE KOHIIEHTPAIIMH TPOAYKTOB
PCaKIUU CMEIIAeT PAaBHOBECHE PEaKIIUU
a) B CTOPOHY MCXOJHBIX BEIIECTB; 0) B CTOPOHY MPOAYKTOB PEAKIIMH ; B) HE CMEIIaeT
IIpasunvubiii omeem: 6) B CTOPOHY MPOIYKTOB PEAKIHH
15.Beenenue u3dsitka HC1(r) B peakuuto CuyO(k) + 2HC1(r) = 2CuCl; (x) + H20 (1) cmecTuT
paBHOBecHE
a) BIICBO; 6) BIIPABO; B) HE CMECTHUT
Ilpasunvuwiii omeem: 6) Bupaso;
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16.Bo ckoabpKO pa3 MOBBICUTCS CKOPOCTh MpsiMoi peakiuu N2(r) + Oz(r) =2NO(r) npu
MOBBILICHUH JIaBJICHUS B B cUCTEME B 4 pasa:

a)B16; 6)BS; B)B4; 1)B32.

IIpasunvhoiii omeem: B a) B 16 pas,;

17.B kakyro CTOPOHY CMECTUTCSI paBHOBecHe peakiuH (1. 16) Ipu MOBBIIIICHUY TaBICHUS:
a) BJIeBO; 0) BIIPaBO; B) HE CMECTUTCH.

IIpasunvHwiii omeem: B) He CMECTHTCSL.

18.Ecin T = 4870 K , a Kpaeu = 10", To n3menenne sneprun I'n66ca

AG pasno 279,74k k.

Ipasunvuwiii omeem: AG pasuo 279,74k k.

19.Ecnu xoHcTanTa paBHoBecus Ke = 2,2 nng peakuu 2NO(r) + Oz (1) = 2NOa(r), a
paBHOBecHbIe KoHIIeHTparuu [NO]=0,02 Mo/ [NO:2] = 0,03 Monb/i1, TO UCXOHAS
KOHLEHTpaLUsl KUCIOPO/ia paBHa MOJIB/IT

IIpasunvnviii omeem: 1,038 monb/n

20.Ecnu cKopoCTh peakliuy yBeIUYMBaeTcs B 2 pasa IpH MOBbIILIEHUU TemnepaTypsl ot 22°C 1o
32°C, To sHeprus aktuBauuu pasHa 51,851 kJx

g, = ]Nle oK p 8314295305 5 58517,
T,-T, k 305- 295

PyOe:xHblii KOHTpPOJIB Ne3
1.O1eMeHT-KICI0TO0Opa30BaTeNb SIBISETCS OKUCIUTENIEM B KHCIIOTE. ...
a) oprodocdopHoii, 0) a30THOH, B) YrOIbHOMH, T') COJITHOM .
2.0xucnuTenbHbIe cBOMCTBA okcuia cepbl(1V) mposBIsIOTCS B peakium. .........
a) SO, +0; — 6) SO, + KMnO4+ H,O —
B) SO, +NaOH — r) SO, +H,S—
3.9/1C B (B) u xoappunment nepen H,SO4 B peaxium, npoTekaromiei o cxeme:

Al+ HySO4 —  Alx(SO4); + SO, + H,O  paBHBI ........ oo
4.Haubosnee cuabHO BhIpayKEHbI BOCCTAHOBUTENIbHBIE CBOMCTBA XKeJle3a B PEaKLUH .....
a) Fe + CO;% > FeCO; +2¢ ; 0) Fe < Fe’" +2¢ ;
B) Fe’" « Fe’" +le¢* r)Fe < Fe’" +3¢ .
5.0nexTpoAHbIl MOTeHIMan Hukens, omymeHHoro B 0,001M pacTBop conM HUKENS TNpU
Temmneparype 25°C pasex .....B.
6. CxemMa NpaBWIBHO PAa30MKHYTOIO MEIHO-KaJIMUEBOTO TajlbBAaHUYECKOTO AJIEMEHTa IpHU
CTaHJAPTHBIX YCIOBHUAX UMEET BUL:
a) (A) Cu|CuSOy4|| CdSO,4| Cd (K), 6) (A) Cu|Cu*™ | Cd* |Cd(K),
B) (K) Cd|CdSO4| CuSOy4 || Cu (A), r) (A) Cd|CdSO4|| CuSOy4 || Cu (K).
7.MonekynsapHoe ypaBHEHHE pabOThl MEAHO-KaMHEBOIO TallbBAHUYECKOTO 3JEMEHTa IpU
CTaHJAPTHBIX YCIOBUSAX UMEET BUJT ....
8. 2.J1.C. MeIHO-KaMMEBOTO TajJbBAaHUYECKOIO JIEMEHTA, pACCMOTPEHHOTO B Bompocax Ne 6,7,
IpY CTAaHJAPTHBIX YCIOBUSAX PABHO....
a) — 0,740 B, 6) 0,740 B, B) — 0,066 B, r) 0,066 B.
9.Ilpu nponyckanun 96484 Kn snexrpuyecTBa macca IIMHKA, BBIIENUBLIascA Ha Karoze (6e3
yueTa HoOOYHBIX MPOIECCOB) pPaBHA.....
10. O6bem xJ0pa, BBIACTUBIIETOCS MPH IEKTPOIU3E pacTBOpa XJIOpUIA HATPHs IPU CUJIE TOKa
1A B Teuenue 9 4acos, paBeH ......
a) 1,88 m, 0) 0,94 1, B) 3,76 1, r) 7,52 .
11. CornmacHo TabiaWIle CTaHAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMATIOB, Ha
aHOJIE B TIEPBYIO o4epeib OyleT pa3psKaThes ......
a) NO, / NOy, 6) 287 /S,057, ) 2C1'/ Cl,, NPANAN
12.CornacHo TabnuIe CTaHIAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IOTCHIMAIOB, Ha
KaToJIe B MEPBYIO oYepeb OyneT pa3psuKaThes ...




a) Pb*", 6)Sn’’, BNi*, r1)Cd*".

13.C yuerom nepeHanpsKeHUs MOTEHIIMAN BbIIETICHHS BOJOPOa HA HUKEJIEBOM AJIEKTPO/ie MPU
pH =7, nmnotHoctH ToKa 1 Alem’ u temneparype 25°C paseH ....B.

14.C yueroM nepeHarnpsHKeHUs OTEHIIMal BBIICICHUS KUCIOpOo/ia Ha HUKEJIEBOM 3JIEKTPO/ie MPH
pH =7, mnotHoctu ToKa 1 Alem’ u temneparype 25°C pase......B.

15.1Ipu snexrponusze 1M pacTBopa XJOpHZla HUKENST Ha HHUKEJIEBBIX 3JIEKTPOJAX, C Y4ETOM
IIePCHAIPSDKCHNUS BBLICICHIS BOLOPOA M KHCIOPOIA IPH IUIOTHOCTH ToKa 1 A/cM” , OCHOBHBIMH

mnmponeccaMu
Ha KaTtoac, Ha aHOJC SABJIAOTCA....
a) 2H +2¢ — H,, Ni® - 2¢° —> Ni*',
6) 2H,0 +2¢" — H, +20H, 2CI'- 2¢ — Cly,
B) Ni¥" +2¢ — Ni°, Ni® - 2¢¢ —> Ni*',
r) 2H,0 +2¢" — H, +20H, 2H,0 -4 — 0, +4H".
16. AHOIHBIM IO OTHOILICHHIO K JKEJE3y B cnabo KHCIIoH cpefe 6yL[eT HOKPEBITHE......
a) OJIOBOM,

0) cepeOpoM, OJIOBOM,
B) cepeOpoM, OJIOBOM, HHUKEJIEM, ITHHKOM,
') LUHKOM, XpOMOM, TUTAHOM, aJTFOMHUHHEM.
17. Cxema TambBaHMYECKOTO DJIEMEHTA, BO3HHMKAIOUIETO TPU KOPPO3HH HHUKEIH-XPOMOBOTO
CIUIaBa B KHCIIOM cpelie, UMEET BUJT ...
a) (A)Ni |H,O | Cr (K),
6) (A)Cr |[H™ | Ni(K),
B) (A) Cr|Cr’™" || Ni|Ni*"
r) (A)Cr |OH | Ni(K).
18. IloTenman KaTroIHOTO MPoIlecca MPU KOPPO3UH HHUKEIb-XPOMOBOTO CIIJIaBa B KUCIION cpejie
(pH = 0) ¢ BO3BMOKHO} KHCIOPOIHOI ASMOISPH3ALMEH IPH IIOTHOCTH Tokal MA/cM” paBeH:
a) 0,390 B, 06)0,128 B, B) 1,218 B, r) 0,330B.
19. IToTeHIMan KaTOAHOTO MpOIecca MPH KOPPO3UH HUKETh-XPOMOBOTO CIIJIaBa B KUCIION cpefie
(pH = 0) ¢ BO3BMOXKHO# BOOPOIHOI ASOMAPH3AIMEH IIPH TIOTHOCTH ToKal MA/cM” paBen:
a) -0,33B, ©6) 0,113B, B)-0,627B, 71)-0,217B
20.Haubonee BeposSTHBIE MPOIIECCHI , TPOTEKAIOIINE MTPU KOPPO3UU HHUKEIH-XPOMOBOTO CILIaBa
Y CHJIBHO KHUCJIOU Cperie...
a)A: Cr -3¢ — Cr’

K: Ni¥'+2¢ > Ni,
6).A: Cr -3¢ — Cr’

K: O, + H,O +4e — 40H
B)A: Cr -3¢ — Cr°

K: Oy +4H" +4e — 40H

K: 2H" + 2¢ — H,
r) A: Ni -2¢ — Ni*',

K: O, +4H" +4e — 40H

K: 2H" + 2¢" — H,,

Cnucok 6onpocog K IK3ameny
1. OCHOBHBIE MOHATHS U 3aKOHBI XUMHH.
2. DKCIepUMEHTaJIbHbIE MPEANOCHUIKA CIOXKHOTO CTpoeHus aroma. [lmanerapHas Monenb
ctpoenust atroma Pesepdopna. [Tocrynater bopa.
3. OcHOBHBIE TIOJIOKEHUS KBAHTOBOW MeXaHUKH. BonHOBas GyHKIIMs, aTOMHasi OpOUTATIb.
4. XapaKkTepHuCTHKa COCTOSTHUS JJIEKTpoHA B aToMe. KBaHTOBBIE 4nciia, WX GU3HIECKUN CMBICIL.
5. spdf — opburamm. EMkocTe »HepreTHdeckux ypoBHEH. I[IpMHIMIBI  3amOTHEHHS
AJIEKTPOHAMH aTOMHBIX OpOUTaNIeH.
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6. Tabmuma XUMHYECKMX »3JeMEHTOB. llepumoauueckuil 3aKOH M TEpUOIUYEcKas cHcTeMa
XUMHUUYECKHX 3JIEMEHTOB B CBETE TEOPUH CTPOCHHS aTOMA.

7. lleproainyHOCTD B U3MEHEHUH CBOMCTB 3JIEMEHTOB: PaJInyChl aTOMOB, SHEPTUU MOHU3ALUU U
CPOZCTBA K 2JIEKTPOHY, YIEKTPOOTPULIATEIbHOCTH, BAJICHTHOCTD U CTEIICHU OKUCIICHHUS.

8. IlepnonyHOCTh B U3BMEHEHUHU CBOMCTB KMCIOPOAHBIX U BOJAOPOAHBIX COEAUHEHUN 3JIEMEHTOB
110 NIEPUOJIaM U IpyIIam.

9. Xumuueckass cBsizb. (CBOWCTBAa KOBAJEHTHON CBSA3U: SHEPrus, JIMHA, HACHIIIAEMOCTD,
HarnpasieHHOCTh. ['uOpuau3zanus opouranei. 6 u n cBa3u. KpatHocTh cBs3M.

10. KoBaneHntHasi CBsi3b, MEXaHH3MBI €€ 00pa3oBaHUA. DJICKTPOOTPUIATEIHHOCTH ATOMOB U
HOJIIPHOCTD CBsA3H. [10JIIpHOCTE MOJIEKYIIBI.

11. NonHas cBs3b, MEXaHU3M €€ 00pa3oBaHMs. MeTalInuecKas CBs3b.

12. TloHATHE O CKOPOCTHM XUMHUYECKHUX peakuuil. CKOpOCTb T'OMOI€HHOIO U TIeTEPOre€HHOTO
npoueccoB. @akTOpbl, BAUSIOLUE HA CKOPOCTh XUMUYECKUX PEaKLUH.

13. 3akoH neiictBus Macc. KoHcTaHTa CKOPOCTH peakuu, ee pU3nUecKuil CMbICI.

14. BnusHMe TemmepaTypbl Ha CKOpPOCTh XHMMHYeckoil peaknuu. IIpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJIBI M SHEPrUsl aKTUBU3ALMU. Y paBHEHHE AppeHuyca.

15. Ob6parumble 1 HEOOpATUMBIC PEAKIMH. XUMUYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBECHSI.

16. Cmemenue xumuueckoro pasHosecus. [Ilpunnunet Jle-lllaTtanbe.

17. TepmoxumHY€eCKHE 3aKOHBI M YpaBHEHHs. 3aKoH ['ecca u CileCTBUSA U3 HETO.

18. BHyTpeHHsIsI SHEprusi M SHTAIbIUA. DHTAJIbIUA OOpa30oBaHMUsI XMUMHUYECKHUX COEAMHEHUM.
M3MeHeHne SHTAIBIINY B PA3JIMYHBIX XUMUYECKUX IIPOLECCaX.

19. Bropoii 3aKOH TEPMOAMHAMUKH. DHTPOIUS U €€ U3MEHEHUE MPU XUMUYECKUX Ipoleccax U
(ba30BbIX MEpEXoaax.

20.YcioBusi caMOIIPOU3BOJIBHOTO MPOTEKaHUS XMMUYECKUX peakuui. OHeprusi ['mbbca, ee
W3MEHEHHUE NIPY PA3IMYHBIX XUMHUYECKUX ITpoLIeccax.

21. CocraB U cTpoeHUE MOJIEKYJIbI BOABI. Accoluanuy MoJeKys Bojibl. BogopoiHas cBs3b.
®duznyeckue CBOWCTBA BOJBI (aHOMaIHs1). XUMUYECKHUE CBOMCTBA BOBI.

22.KecTKOCTb BOJBI, €€ TUIIBI U CLIOCOOBI YCTPAHEHHUS

23. Knaccuduxanus pactBopoB. MexaHHU3M Ipoliecca pactBopeHus. Kpucramioruaparsl.
I'mppatnas teopus J.M.MenaeneeBa. PACTBOPUMOCTb TBEPABIX BEILIECTB.

24. KoHuentpauus pacTBopoB. IIporeHTHas KOHIEHTpalus, MaccoBas J0JsI PACTBOPEHHOTO
BeniecTBa. MosisipHasi KOHIIEHTpAaIHs pacTBOPOB.

25. HopmaiibHasi KOHLEHTpaLKs pacTBOPOB. DKBUBAJIECHT JIEMEHTA U CJI0KHOTO BEILIECTBA.

26. CpoiicTBa pa30aBIEHHBIX PAaCTBOPOB HEIIEKTPOIUTOB. OcMoc. OCMOTHYECKOE aBICHHUE.
3akoH Bant-I'opda. 3akons! Payss.

27. Teopusi 2JEKTPOIUTHYECKON muccoruanui. OCHOBHBIE TOJIOKEHUS TEOpUU. MeXaHu3M
JVCCOLIMAIINY BEIIECTB C PA3JIMYHBIMUA TUIIAMH CBSI3H.

28. CreneHb AUCCONUANNN YIEKTPOHOB. CHIIBHBIC U C1a0bIe JIEKTPOTUTHL.

29. Kucnorel, OCHOBaHUS M COJIM B CBETE€ TEOPUU DIEKTPOJUTHUECKON IHUCCOLMALINM.
AMdoTepHbIe THAPOKCUIBI.

30. Peakumm oOMeHa B pacTBOpax O3JEKTposMToB. HampaBieHHOCTh peakuuii oOMeHa B
pacTBOpax AJEKTPOJIUTOB.

31. Onexrponutnueckas aucconmanus Bonabl. MoHHoe mnpousBeneHue Boabl. BonoponHslii
MOKa3aTelb.

32. I'maponns coneit. Cayvan ruaponunsa. Crenens rugponusa. Koncranra ruaponusa.

33. lucnepcupie cuctembl. Kimaccudukarus JUCTIEPCHBIX M KOJUTOUTHBIX CHCTEM.

34. OcHOBHBIE CBOHCTBAa KOJUJIOMJHBIX CHCTEM. YcioBus uX YycroluuBocTu. Ilonstne o
CEIMMEHTAIlUU U KOATyJISIUH.

35. OKHMCIUTENBHO-BOCCTAHOBUTEBHBIE peaKIMK. BakHeHIIne OKUCIUTENN U BOCCTAHOBUTEIH.
Pounb cpenbl B IpOTEKaHUM OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIAM.
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36. Knaccuduxanms OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. VX pons B mpupone u
TeXHUKe. MeTo/1 3JIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIN MeTo B OBP.
37.1lonatue 00 dIEKTPOJE ¥ DJICKTPOAHBIX MOTeHnHanax. CraHIapTHBICE MOTCHIUAIBI.
CrangapTHBINA BOJOPOIHBIN 3IEKTPOI. ['allbBaHUUECKHE SJIEMEHTBHI.
38. DnekTponu3 pacTBOPOB M PpaCIUIaBOB cojieil. 3akoHbl 3JekTposinza. lIpumenenue
3JIEKTPOJINA3A.
39.0cHOBHbBIE BHIBl KOPpPO3MH. XHMHUYECKass KOpPPO3Ms. OJIEKTPOXMMHUYECKAs KOPPO3Hs
MeTauIoB. MeTo/bl 3aIUTHl METAJNIOB OT KOPPO3HUH.
40. ITonoxxenue METAIJIOB B IEpHOAMYecKoi Tadbmuie. CTpoeHne aTOMOB METAJIOB
41.Haxoxnenue MetaiioB B npupoe. OCHOBHbIE METOABI ITOIyYEHUSI METAJUIOB.
42.Duznyeckrue CBOMCTBA METAJIIOB. MeTarnueckas CBsi3b. THUIbI KPUCTATMYECKUX PEIIECTOK.
43.XuMu4ecKkrue CBOMCTBA METAIIIOB.
44. Opranudeckue TIOJMMEPHBIE MaTepuaibl M HMX MeToAsl ToiydeHus. Kiaccuduxanms
MOJIUMEPOB
45.Tunet BMC. IInactmaccsl.

IIpakTH4yeckue 3aganus
1. CocraBbTe 37€KTpOHHBIC (POPMYIIBI ATOMOB DJIEMEHTOB C MOPSIKOBEIMU HOMepamu 32 u 42,
YUUTBIBAs, YTO Y MOCJEIHEr0 MPOUCXOIUT “TipoBasl” OMHOTO 5S anekTpoHa Ha 4d - MOypOBEHbD.
K KakoMy 3JIEKTpPOHHOMY CEMEUCTBY OTHOCUTCS KayKJbI U3 ITUX JJIEMEHTOB.
2. Kakoe MakCHMalbHOE YHCIIO 3JIEKTPOHOB MOTYT 3aHMMaTh S-, p-, d- u f-opOuranu manHOrO
sHepreTrueckoro ypopus? Ilouemy? Hanummre snekTpoHHYI0 (GopMmyiay aTtoma 3JIEMEHTa C
MOPSIKOBBIM HOMEpOM 3 1.
3. Hamwmmure 31ekTpoHHBIE (OPMYIIBI aTOMOB JJIEMEHTOB C MOPSIKOBBIMH HOMEpamu 25
n 34. K kakoMy »3JIEKTPOHHOMY CEMEHCTBY OTHOCUTCS Ka)bli U3 3TUX 3JIEMEHTOB?

4. Kakue opOuTasd aToMa 3aroJIHAIOTCS dJIEKTpoHamu panbine: 4S wim 3d; 5s uwmm 4p?
[Touemy? Hamumute 371eKTpOoHHYIO (hOopMyITy aToMa 3JIEMEHTa C MOPSAAKOBBIM HOMepoM 21.
S. CKONbKO  HECNapeHHBIX JJEKTPOHOB HMEET aToM XJiopa B HOPMaJbHOM u

BO30YXKICHHOM cocTosHUsAX? Pacrmpenenute 3TH 3JEKTPOHBI MO KBAaHTOBBIM sueiikaM. Yemy
paBHa BAJICHTHOCTH XJIOpa, 00YCIOBJIECHHAsI HECTIAPEHHBIMU JJIEKTpOHAMU?

6. Pacmipenennte  S7eKTpOHBI  aTOMa  Cepbl MO  KBAaHTOBBIM suelikam. CKOJBKO
HECIIapEHHBIX JJIEKTPOHOB MUMEIOT €€ aTOMbI B HOPMaJbHOM U BO30Y)XJIEHHOM COCTOSIHHSIX?
YemMy paBHa BaJCHTHOCTh CepbI, 00YCIIOBICHHAs HECTIAPEHHBIMH dJIEKTPOHAMU?

7. Uro Takoe sHeprusi MoHumzauuu? B kakux eauHumax oHa Belpaxaerca? Kak nsmensercs
BEJIMYMHA YHEPTHH MOHU3AIMU B TMEPUOJIe, B TPYIIE MEPUOIUUECKON CHCTEMBI C YBEIMUYECHUEM
MOPSIZIKOBOTO HOMEDA.

W3 mepeuncieHHbIX JJIEMEHTOB BBIOEpUTE  HMMEIOIIMKA HauOoJblllee 3HAYCHHE HSHEPTUU
nonuszaruu: 1)Li 2)F 3)Fe Hl

8. Kakyio KOBaJeHTHYIO CBSI3b HA3bIBAIOT C-CBSI3bI0 U Kakylo ™ -cBsi3pro? Pa3bepute Ha
MpUMeEpPe CTPOCHUST MOJICKYJIBI a30Ta.

9. OmpenenuTe BUA XUMHUYECKOH cBsizu B coeamneHusix: NCls, SO, Cly, H,0, Si, NaCl
CocrtaBbTe 3JEKTpOHHBIE (OPMYIBI XJOopa W cepoBojopoaa. Kakolt TN KpUCTALTHYECKON
PEIIEeTKH Y STUX BEIIECTB B TBEPJOM COCTOSIHUN?

10. Ompenenure T XuMudeckoit ces3u B coequnenusnx: HCI, CuS , HBr, HI, KCI, Fe, O,?
11. ITo repmoxumudeckomy ypaBHeHuto CHy + 20, = CO; + NayCr, O7 + 890 x/Ix
paccumTaiTe Kakoil o0beM MeTaHa (H.y.) COXIKEH, €CIM MpU 3TOM BhIAETIOCH 178 /X
TEIUIOTHI.

12.  TIlpm  B3aWMOJCHCTBHHM  Ta3000pa3HBIX  CEPOBOJOPOJA M JUOKCHAA YIJIepojia
o0pasyroTcs mapbl Bojibl U cepoyriepos; CSy(r). Hamummre TepMOXUMHUYECKOE YpaBHEHUE dTOU
peaKIuy, MPeIBAPUTEIHHO BBIYUCIIHTE €€ TeIIoBoM a3 dekt. Omesem. +65,43 xkJIx.

13. Hanummre TepMoXuMHUYEcKoe ypaBHeHHME peakuuun Mexay CO(r) u BomopoaoMm, B
pesynbTaTe KoTopoi o0pazyroTcsi CHy(r) m HyO(r). CKOIBKO TEIUIOTHI BBIASITUTCS MPH ITOU
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peaknuu, eciu ObUIO ToTydeHo 67,2 J1 MeTajula B epecueTe Ha HopMalibHbIe ycioBusa? Omeem.:
618,48 xJ]x.
14. Kpucrammuiyeckuii XJIOpPHJ aMMOHHS 00pa3zyercs Ipu B3aUMOJEHCTBHM Ta3000pa3HbIX
aMMHaka W XJOpOBOJOpoja. HamumimrTe TepMOXMMHMYECKOE ypaBHEHHE JTOM peakiuw,
NpeBapUTEILHO BBIUMCIUB €€ TeIoBoW 3PQekT. CKOJIBKO TEIIOTH BBIACTUTCS, €CIIU B
peakuu ObUT0 U3pacxonoBaHo 10 1 amMmuaka B mepecdyeTe Ha HOpMalbHble yciaoBusi? Omeem:
78,97 xJIx.
15. Boccranosnenne FesO,4 okcumoM yriaeposa UaET 1Mo ypaBHEHHUIO
Fe304(x) + CO(r) = 3FeO(k) + CO4(T)
Brrunciure AGYygu cjienaiiTe BBIBOA O BO3MOMKHOCTH CaMOIPOU3BONLHOIO TIPOTEKAHMS JTOM
peakuu MpU CTaHAAPTHBIX YCIOBUAX. UeMy paBHO M3MEHEHHE SHTPONUHU B ATOM Iporecce?
Omeem: +24,19 xJIx; +31.34 JIx/(mons - K).
16. TermoBoit 3(pdekT Kakoil peakiuu paBeH TEIIoTe oOpa3oBaHUs MeTaHa?  Berumcnmre
TEIUIOTY OOpa30BaHUS METaHa, HCXOJs W3 CIEAYIOUINX TEPMOXUMHUYECKUX YPaBHEHUI:
Ha(r) + 1/,04(r) = HyO(x); AH = -285,84 kJIk;
C(x) + Oz(r) = COy(T); 4H =-393,51 x/Ix;
CHy (1) +202(1) = 2H20(x) + CO(1); 4H = -890,31 x/Ix.
Omeem: -74,88
17.Kak BausieT Temmeparypa Ha CKOpPOCTh XMMHUYeCKOl peakuuu? Bo ckombko pa3 Bo3pacTer
CKOPOCTh XMMHYECKOTO Tpoliecca Mpu MoBblimeHun temmneparypsl oT 30 1o 70 rpagycoB, eciu
TeMIepaTypHbIi ko3 PuireHT paseH 2.
10. Ilpu onpeneneHHbIX YCIOBUIX PEAKIUS XJIOPOBOJOPO/Ia C KUCIOPOJOM SIBIISIETCS 00paTUMOM
4HCI1 (r) + O3 (r)---- 2Cl; (r)+2H,O(r) H =- 116,4x/]x
Kakoe BrusiHEE HAa paBHOBECHOE COCTOSIHUE CHCTEMBI OKaXYT: ) TIOBBIIICHUE JTaBICHUS
0) MOBBILIICHUE TEMIIEPATypPhI B) BBEJICHHUE KaTalln3aTopa
18. B romorenHoii razosoii cucreve A + B U C + D paBHOBecue yCTaHOBWJIOCH NpHU
KoHIeHTpanusax (Monb/n): [B] = 0,05 u [C] = 0,02. Koncranrta paBHoBecus cuctemsl paBHa 0,04.
Beruucnure ucxoausie koHreHTpamu BemectB A u B. Omeem. [Aluex = 0,22 Monb/i1; [Blucex =
0,07 Momaw/m1.
19. Hamwmmwure BBIpa)XeHUE JUISI KOHCTAHTHI PABHOBECHS FE€TEPOTCHHOUN CHCTEMBI
CO; + C <2CO. Kak u3MeHHMTCS CKOPOCTh NpsMOW peakiuu - oOpazoBanus CO, ecnu
koHieHTpanuo CO; yMeHbIINTh B 4eThipe pa3a? Kak cienyer M3MEHUTh JaBJICHUE, YTOOBI
noBbICUTH Bbixog CO?
20. HanmmuTe BbIpakeHUE TSI KOHCTAHTBI PABHOBECHS T€TEPOTEHHON CHCTEMBI
C+ HxO(r) ©CO + Ha.
Kak cregyer m3MeHHTh KOHIIEHTPAIIMIO U JaBJICHHUE, YTOOBI CMECTUTh PAaBHOBECHE B CTOPOHY
o0paTHOM peakuuu - 00pa30BaHUs BOASHBIX TapOB?
21. BeraucnuTe KOHCTaHTY PAaBHOBECHS IS TOMOT€HHOM CHCTEMBI
CO(r) + H2O(r)!  COgy(r) + Ha(T)
€CIIM paBHOBECHE KOHIEHTpAllMU pearupyromux Bemiects (monb/4): [COJ, = 0,004; [H20], =
0,064: [CO2], = 0,016; [H2], = 0,016. Uemy paBHBI UCXOAHBIE KOHIEHTparmu Boabl u CO?
Omesem: K =1; [HoO]yex = 0,08 moaw/11; [COJyex = 0,02 Monb/m.
22.K 250 r 10% -ro pactBopa rimroko3sl mpummiu 150 mi Bomsl. KakoBa maccoBast mons (%)
TJIFOKO3bI B ITOJIyYEHHOM PacTBOPE.
23. K 3 1 10%-noro pactopa HNO; miotsocteio 1,054 r/cm® npubasmmn 5 1 2%-Horo
pacTBOpa TOM K€ KUCIOTHI TIOTHOCTHIO 1,009 r/cm®. Bolunciute MaccoBYIO (IIPOLIEHTHYIO) U
MOJISIPHYIO KOHIICHTPAIIUHU TIOJIyY€HHOTO pacTBOpa, 00beM KOTOporo paseH 8 1. Omeem: 5,0%;
0,82 M.
24 BpryuciuTe MOJSIPHYIO MacCy HEIJIEKTPOJIUTA, 3Hasl, YTO pacTBOp, coaepkammi 2,25 T
storo BemectBa B 250 r  Bogwl, kpucramumsyercs npu -0,279°C. Kpuockonnueckas
KOoHcTaHTa Bonbl 1.86°. Omeem: 60 1/MOIIb.
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25.BpuuciuTe KPUOCKOMMMYECKYH) KOHCTAHTY YKCYCHOW KHCIOTBI, 3Has, YTO pacTBOp,
coaepxkamuit 4,25 r antpanenHa Ci4Hipo B 100 1 yKCyCHOM  KHMCHOTBI, KPUCTAUIU3YETCS MpHU
15,718°C. Temneparypa KpucTaljIu3aluu yKCyCHOM kucioTsl 16,65°C. Omeem 3,9°.
26.CocraBbTe MOJIEKYJISIpHBIE u MOHHO-MOJICKYJISIPHBIE YpaBHEHUS peakuit
B3aUMO/ICHCTBHS B pacTBopax Mexay: @) CuSO,4 u H,S; 6) BaCO3 u HNO3; B) FeCl; u KOH.
27. CocraBpTe 1O TpPH MOJIEKYJSIPHBIX YPaBHEHUS PEAKIIHi, KOTOPbIE BBIPAXKAIOTCS
I/IOHHO-MOJIGKYJISI%)HHMI/I YpaBHCHUSMU:

a) Cu** +S* = CuS

6) SiOs” + 2H" = H,Si0;
28.Kakue m3 comeii — Aly(SO4)s3, K3S, Pb(NO3),;, KCI| — moaseprarorcs ruaposiausy?
CocraBbTe MOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIE YpaBHCHHUS TUIPOITN3a
cooTBeTcTBYROIMX coiield. Kakoe 3nauenue (7 < pH < 7) UMEIOT pacTBOPHI 3THX COJICH?
29.1Tpu cmermmBanuu FeCls u Nap;CO3 kaxkaast U3 B3ATBIX COJICH THIPOJIM3YETCS  HEoOpaTHMO
IO KOHIIA ¢  oOpa3oBaHMEM COOTBETCTBYIOLIMX OCHOBaHMS M  KHUCJIOTHL. Beipaszute
9TOT COBMECTHBIM THJIPOJIN3 HOHHO-MOJICKYJSIPHBIM W MOJICKYJISIPHBIM YPaBHEHHUSIMHU.
30.'ugpokcul Kakoro u3 S-3JE€MEHTOB TMposiBIsieT amdorepHble cBoiictBa? CocTaBbTe
MOJICKYJISIPHBIC © HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEAKIIMA TOTO TUAPOKCUIA: a) C KHCIOTOM;
0) co 1IET0YbO.
31. CocraBbTe MOJCKYJIAPHBIC YPAaBHCHHUS pEAKIUN, KOTOPBIC BBIPAKAIOTCS HWOHHBIMHU
YpaBHEHUSAMHU: a) Ca®* + COs% - Ca COs3 0) Fe** + 30H ---F e(OH)3

B)H" + OH - H,O
32. Peakiuu BBIPAKAIOTCS CXEMaMH
H,S +Cl, +H,0O - H,SO, + HCI

Fe SO, + K5 Cr, O; + H,SO,4 .. Fes (804)3 + Cr2(804)3 + K, SO4+ H; O
CocraBbTe AJIEKTpOHHBIE ypaBHEHHs. PaccraBpTe K03(p(PHUIIMEHTHI B ypaBHEHUSX pEaKIUil.
VYKaxuTe Kakoe BELIECTBO SIBIISETCS OKUCIUTENIEM, KAKOe-BOCCTAHOBUTEIIEM.
33.Ha ocHOBaHUM DIIEKTPOHHBIX YPaBHEHHUI paccTaBbTe KOA(POHUIIMEHTH B YPAaBHEHUH PEAKIIHH,
UIYIIEN 10 CXEMeE

Na,SO3 + KMnO4+ H,O—~ Na,SO, + MnO, + KOH
34. CoctaBbTe CXEMy, HANMIIUTE DSJICKTPOHHbIE YpaBHEHMS DJEKTPOJIHBIX IPOLECCOB, U
perapcmre DJIC  MEIHO-KaAMHUEBOTO TalbBaHMYECKOrO dIeMeHTa, B kotopoM [Cd*'] = 0,8
MOJIB/TI, a [Cu2+] = 0,01 monbe/n. Omeem: 0,68 B.
35. Kak mnpomcxomur armochepHas KOppO3Hsl JIY)KEHOTO U OIMHKOBAHHOTO JKele3a
npu  HapymeHud TOKpeITusA? CocTaBbTe 3JEKTPOHHBIE YpaBHEHHS aHOJHOI'O M KaTOJHOIO
IIPOIIECCOB.
36.Menp He BBITECHSET BOJOPOJ U3 pa30aBieHHBIX kUchoT. [louemy? OaHako, eciau K MeTHOH
TUTACTHHKE, OMYIIEHHON B KHCIIOTY, IPUKOCHYTHCSI IMHKOBOW, TO HA MEIU HaYMHAETCS OypHOE
BbIJIeJIeHUE BojlopoJia. JlaiiTe 7ToMy 00BsICHEHHE, COCTAaBUB 3JIEKTPOHHBIE YPaBHEHUS aHOJHOTO
Y KaTOJHOTO npoueccoB. Hanummre ypaBHEHHE POTEKAOIMIEN XUMUYECKON PEaKIIUH.
37[laiiTe ompesiereHUE peaKIUSAM IOJUMEPU3ANH, MOJIMKOHACHCAIIMH, COMOJMMEPHU3AIHH.
[TpuBeauTe MPUMEPHI MTOTYYSHHS TOTUMEPHBIX COCTUHEHUH 110 BBIIICYKA3aHHBIM PEaKIIUsIM.
38.Hamumure peaknuio MOJYYeHUS TMONUTETpadTOPITUIEHA U KOPOTKO pPACCKAXHUTE O
CBOICTBax ATOTo nojauMepa. [ e oH Halesn cBoe MUPOKOE TPUMEHEHUE?

IIpumepsl 0MIETOB AJI IK3aAMEHA
JlucunnuHa XUMUIJI
BUJIETNel

1. XapakTepucTka COCTOSIHUS JIEKTpoHa B aToMe. KBaHTOBBIE uncia, nX GU3NYECKU CMBICIT.
2.Haxoxnaenue MetamioB B pupojie. OCHOBHbIE METO/IbI TOTY4YEHHSI METAJIIOB.

o . 2+
3.YKaxuTe 3JEKTPOa, KOTOPHI B TaJIbBAHUYECKOM 3JIEMEHTE B mape C 3JeKTpoaoM Ni / Ni?
IPU CTAaHJAPTHBIX YCIOBUAX OyJET KaTOIOM.

25



4.0OTHOUICHNE YNCIIa MOJIEKYJ, JUCCOLMUPYIOIINX Ha MOHBI K 00IIIEMY YHCITy MOJICKYI,
HA3BIBACTCS ...vvennenannne. JUCCOLIUAIIUT
1) nokazarenem; 2) xo3dduumentom; 3) KOHCTaHTOW; 4) CTENEHBIO.
buner Ne 2
1.BiussHue TemmepaTyphl Ha CKOPOCTh XuMmuueckod peakmuu. I[IpaBmwio Bant-T'odda.
AKTHBHBIEC MOJICKYJIbI M SHEPTUsl aKTUBU3ALMU. Y paBHEHHE AppeHuyca.
2.X¥MHYECKUE CBOWCTBA METAIIJIOB.
3. Kakue npoiiecchl IpOTEKaIOT MPU KOPPO3UU OLMHKOBAHHOTO jKeJie3a B HEHTpaJbHOU cpese
(pH = 7) npu HapymeHuu nokpsituii. OOOCHOBATH PACUETOM.
4. Jlns yBenMueHHS BBIX01a MPOIYKTOB peakiuu (A H > 0)
2Pb(N03)2 (t8) — 2PbO(TB) + 4N02(r) + Oz(r) HEOOXOIUMO. .eevvvaennnn.
1) BBeCcTH KaTanu3aTop; 2) NOBBICUTH JABIICHUE;
3) NOHU3UTH TEMIEPATYPY; 4) NOBBICUTH TEMIIEPATYPY

6.4 @ono ouenounwvlx cpeocme

[TonHplii OaHk 3amaHui U1 TEKYIIET0o M pyOekKHBIX KOHTPOJIEH U IPOMEKYTOUYHOU
aTTecTallid II0 JIUCUUIUIMHE, II0Ka3aTelld, KPUTEPUH, ILIKAJIbl OLCHUBAHWS KOMIIETCHLUH,
METOJMYECKHE MaTepHhalbl, ONPEIENAOINE MPOLEAYpbl OLEHUBaHUSA OOpa30BaTEIbHBIX
pe3yJbTaTOB, IPUBEJCHBI B YU€OHO-METOINYECKOM KOMILIEKCE JUCLUIUINHBL.

7.0cno6nasa u 0OnOJIHUmMENbHAA TUMEPAMYpPa

7.1.0cHOBHas nuTepaTypa

1. Koposun H. B. OOmas xumusi: Y4eOHUK AJii TEXHUYECKUX CIell.u Hamp.By3os/ H.B.
KopoBus. - 4-e u3na.. - M.: Beiciias mkona, 2003. - 560 ¢

2. Obmas xumus [Dnexktponnblii pecypc] / CyBopoB A.B., Hukonsckuit JI. b. - CII6.
XUMU3JAT, 2017. - Hoctyn u3 DbC «KoHCYyIbTaHT CTyI€HTa»

3.Xumus: YueObHUK a7 By30B [DnektpoHHbIi pecypc] / CemenoB U. H., Ilepdunosa U. JI. -
CIIO. : XUMUM3 AT, 2017. - Hoctyn u3 ObC «KOHCYIbTaHT CTyIEHTa»

7,2. JlonoJIHUTENbHAS TUTEpaTypa

1.006mas u HeopraHuyeckas XuMus [ DIEKTPOHHBIN pecypc] : ydeObHoe mocodue / mox pen. B.B.
Jenucosa, B.M. Tananosa. - PoctoB H/]] : ®enuxkc, 2013. - (Bricmee ob6pa3oBanue) — Jloctyn
n3 OBC «KoHcynbTaHT CTyIeHTa»

2.00mass 1 HeopraHW4ueckas XuMus [DiekTpoHHbBIH pecypc] : y4eb.-meron. [Tocoome / H.III.
Mudraxosa. - Kazanp : HznarensctBo KHUTY, 2013.- [octyn u3z DBC «KoHcynpTaHT
CTYJCHTa»

3.0cHoBbI 0611el xumun [DnektponHsbiit pecype] / Ilpecc U. A. - CII6. : XUMU3 AT, 2017. —
Hoctyn u3 9bC «KOHCYJIbTaHT CTyIeHTa»

4 IlpakTukyM 1o OO0mmIel XuUMHUU [DNeKTpoHHBIH pecypc]: yued. mocodme / Ilon pen. C.D.
Hynaesa. - 4-e u3n., nepepad. u non. - M. : M3aarenbctBo MOCKOBCKOTO TOCyIapCTBEHHOIO
yauBepcureta, 2005. - (Knaccuueckuit yHuBepcuterckuii yuebHuk). - JHoctym u3z 3OBC
«KoHCynbTaHT CTyAEHTa»

5.CripaBOYHUK MO XUMHHU [DIEKTpOHHBIH pecypc] : ydueOHoe mocobue / JIL.H. baunos, W.JI.
[lepdunosa, JI.B. FOmamesa, P.I'. YyBunseB. - M. : Ilpocnekr, 2015. — JJoctyn u3z OBC
«KoHCynbTaHT cTyIeHTa»

6.CripaBOYHUK 110 OOIIEH W HEOPTaHMUECKOW XUMUU [ DIeKTpoHHBIH pecype] / Jluaun P. A. - 2-e
u3 ., uctp. u goi. - M. : KonocC, 2013. — loctyn u3 9bC «KoHCynbTaHT cTyAeHTa»

7. 2MeKTPOXUMHUYECKHE MPOIIECCHI: METOJ. YKa3zaHus 1o Kypcy "O6mas xumus" [DIeKTpOHHBII
pecypc] / C.JL. bepesuna, A.M. I'ony6es, H.H. JIpynuuanckas, FO.A. I1yukos, [.H. ®anees. -
M. : UzpmarenbctBo MI'TY um. H. O. baymana, 2011." — [Joctyn u3 ObC «KoHcynpTaHT
CTYACHTa»
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7.3.Jluteparypa, u3JaHHas BHYTPUBY30BCKUM CIIOCOOOM
1. CnpaBoyHble TaOuIUIBI K JJAOOPATOPHBIM , IPAKTUYECKUM paboTaM U AJIs CaMOCTOSITENIbHON
HOJATrOTOBKHM 10 Kypey “Xumust” /.,MiBannosa I'.B., IBanosa T.A., [Ipoxoposa B.1.

- Kypras, :KI'Y,2008, - 37 c..
2. Mertoauueckue ykasaHus no temam: Kiaccel HeopraHmdeckux coenuHeHuil; OnpeneneHue
MOJISIPHOM Macchl SKBUBaJeHTa MeTania, KoJauuecTBEHHBIM cOCTaB PAacTBOPOB; XUMHUYECKas
TEPMOJMHAMUKA;, XUMUYECKasi KUHETUKA; XUMHUYECKOE PAaBHOBECHE; PACTBOPHI AIEKTPOJIUTOB;;
XUMHS BOJIBI(ONIPENIEIEHUE KECTKOCTH BOJIbl); OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHH;
JIEKTPOJIHBIE MOTEHIIMAIBI U JIEKTPOJBMIKYILINE CHIIbI; 3JIEKTPOJIN3; KOPPO3US METAILIOB;.
3. Bompochkl ¥ 3a7aud MO IPOrpaMMHUPOBAHHOMY KOHTPOJIIO 3HAaHMH CTYJEHTOB IO TeMaMm
1a00paTOPHBIX padoT.

8. PECYPCBI CETH «<MHTEPHET»,
HEOBXOJIMMBIE I OCBOEHUA JUCHUIIJIMHBI

http://elibrary.ru/defaultx.asp — Hayunas snextponnas oubmorexka ELIBRARY.RU.
http://window.edu.ru/unilib — E/JMUHOE OKHO noctymna K 371eKTpOHHBIM OMOIHOTEKaM BY30B
Poccun.

http://biblioclub.ru — Yausepcurerckas 6udmuoreka ONLINE.

http://znanium.com — DeKTPOHHO-OMOIHOTEUHAS CHCTEMA «ZNanium.com
http://virtuallib.intuit.ru — Bupryansnas 6ubmuorexa « IHTYUT».

9. TH®OPMAILIMOHHBIE TEXHOJIOI' U,
INPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

[Ipy uTeHUM JIEKIUI UCIIOJIB3YIOTCS CIIANI0BBIE IPE3EHTALUH.

K omepauuoHHOW cucTeMe UM NPOrpaMMHOMY  OOECIIEYEHHMIO  KOMIIBIOTEpa,
UCIOJIB3YEMOTO0 TIPU IMOKa3e CIIAWJOBBIX MpE3eHTAlMi, NPEIbIBISIOTCS MHUHHUMAaIbHbIE
TpeGoBaHus.

1. OBC «Jlanb»

2. ObC «KoHcynbTaHT CTyaeHTa»

3. ObC «Znanium.com»

4. «"apaHT» — CIIpaBOYHO-IIPaBOBasl CUCTEMA

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MarepuanbHO-TEXHUYECKOE 00ECTICUCHHE TI0 peau3aiiil JUCITUTUTHHBI OCYIIECTBIISICTCS
B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC BO mo ganHO# 00pa3oBaTenbHON IporpaMMe.

11. JIsis1 cTy/1eHTOB, 00Yy4AKIIMXCS € MCNIO0Jb30BAHUEM JUCTAHIMOHHBIX 00Pa30BaTeJbHbIX
TeXHOJIOT Uil

[Ipy wncnonb30BaHMM 3IEKTPOHHOTO OOYYEHHsS] M JAMCTAHIMOHHBIX 00pa3oBaTeNbHBIX
texHosyoruil (manee 30 u JIOT) 3aHATHSA MOTHOCTHIO MIM YACTHUYHO TPOBOISATCS B PEKUME
onnaiiH. O0beM JUCHUILIMHBI U paclpelesieHne Harpy3ku Mo BuAaM paOOT COOTBETCTBYET II.
4.1. Pacnipenenenue 6amioB COOTBETCTBYET M. 6.2 MO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU
¢ pemernemM kadeapsl, B caydae nepexoaa Ha 0 um JIOT B mpomecce oOyuenus. Permenue
Kadeaprel 00 MCHOIB3YyEeMBIX TEXHOJOTUAX U CUCTEME OLIEHUBAHMS JOCTHXKEHUH 00ydaronmxcs
NPUHUMAETCS C Y4YeTOM MHEHHS BEIyIIero mpernojaBaTenss MU JOBOAMUTCA JO CBEIEHUs
o0yJaromuxcs.
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AHHOTaIuUs K pabodeii nmporpaMmme JUCITUTITMHBI
«XUMHUA»

OO6pazoBarenbHON MPOrpaMMBI BEICIIEro 00pa30BaHMs —
nporpaMMbl OaKaiaBpuara

15.03.01 MammHocTpoeHune
Hanpasnennoctu: O0opyoBaHue ¥ TEXHOJIOTUS CBAPOYHOI'O IIPOM3BOJICTBA
Tpynoemkocts nucuuiuivibl 4 3E (144 akageMuueckux 4acoB)
Cemectp: 1 (ounas opma oOydeHus, 3a04Has popma o0ydeHus)
dopma NpOMEKYTOYHON aTTECTALUU: IK3aMEH

15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecrieueHHe MAIIMHOCTPOUTEIbLHBIX
NPOU3BO/ICTB
Hanpasnennoctu: TexHOIOTHS MAaIIMHOCTPOCHHS
Cemectp: 1 (ounast popma oOydeHws)
dopma NpOMEKYTOUHON aTTECTALUN: IK3aMEH
TexHonorus 1 aBTOMaTHU3aIMs IPOU3BOJICTBA HEPTETa30IIPOMBICIIOBOTO 000PYI0BAHUS
dopma 00y4ueHHS: 3a09Has

20.03.01 TexnocgepHasi 6€30MaACHOCTb
HamnpasieHHocTh: be3omacHOCTh )KU3HENCSITEIbHOCTH B TEXHOChEpe
Cemectp: 1 (ounast popma oOydeHwus, 3a09Hast popma 00yUeHUS)
dopma IpOMEKYTOUHOM aTTECTAIlMK: IK3aMCH

nporpamMmsal CIICUAJIUTETA

23.05.01 HazemMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA
Crneunanuzanusi: ABTOMOOWIN U TPAKTOPbI
Cemectp: 1 (ounas popma oOyueHus, 3a04Hast popma 00yueHHsI)
dopma MPOMEKYTOUHOM aTTECTALUH: IK3aMEH

23.05.02 TpancnopTHbIe CPeICTBA CNENHATBLHOI0 HA3HAYEHUS
Crnennanuszanus: BoeHHbIE TYCEHUUHBIE U KOJIECHBIE MAILIMHBI
Tpynoemkocts nucuurnnsl 4 3E (144 akajeMu4yecKkux 4acoB)
Cemectp: 1 (ounas popma oOyueHus1)
dopma MPOMEKYTOUHOM aTTECTALUH: IK3aMEH

ConeprkaHue TUCUUTITAHBI
OcHoBHBIE MOHATHUS U 3aKOHBI XUMUHU, CTPOCHHE aTOMa, PeaKIIMOHHAs! CIIOCOOHOCTh
BCIIICCTB. aﬂeMeHTBI XHMquCKOﬁ TepMO)II/IHaMI/IKI/I U KHHCETHUKU, Teopm{ nu HpaKTI/IKa
PacTBOPOB, IEKTPOXUMHUYECKUE MPOLIECCHl, XUMHUS SJIEMEHTOB, JIEMEHThI OpraHUYeCcKOi
XUMHUHU U OpFaHI/I‘IeCKI/Ie HOJ'II/IMepHBIe MaTepI/IaJ'II)I
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