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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabio (ueAMH) OCBOEHMS AHCHMIUIMHBI «XUMUS» sBIsETC (hopMUpOBaHHE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3HOIo YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATIBHBIX 3a/1a4 B 00JIaCTH HAY4YHO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTHYECKON U IPOEKTHOM JEesITEIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

- TOTOBHOCTh CTYJEHTOB K HMCIOJIb30BAHUIO IMOJYYEHHBIX MPU HU3YYCHUH TUCLUILTAHBI
«XuMHs» 3HAHUM, YMEHUH, HABBIKOB U KOMIICTCHIIMM NpHU U3y4YEHUU OOILIEHAYyYHBIX U
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITSIILHOMN JIEATEIbHOCTH IS PCUICHUA

IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMU cHcTeMaMu (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas AucHUILIMHA (MOAYJIb) «XUMHSD BKJIIOYeHA B 00s3aTEIbHBIN MepeYeHb
JUCITUIUIMH  00s3aTebHOM YacTh 00pa30oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuuiuimHa peanu3yeTcss B COOTBETCTBUU C TpPEOOBaHUSIMHU
OI'OC, OI1 BO u YII no naHHOMY HaIrpaBi€HUIO MOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH TPU
W3YYECHUU XUMUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTUTMHBI
CTYJEHT JIOJDKEH BJIa/IeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popMyI
U CUMBOJIOB, MHJIEKCOB M KOI(P(OUIIMEHTOB B XWMUUYECKHX YpPaBHEHHUSX pEaKIuil; UMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIacCaX HEOPTraHWYECKUX COCIUHEHHM; TOHMMATh Pa3jinyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHUSMHU; HWMETh TMPEACTABICHHE 00 aTOMHO-
MOJIEKYJIIPHOM YUYE€HUH; UMETh HABBIKM PEIICHHS MPOCTEUIITNX paCUETHBIX 3a/1a4.

JucuunnmHa  «XuMuUs»  SBISIETCS  OCHOBONOJIAraroled Il HM3y4YeHUs  psijaa
OOlIEHAYYHBIX M CHEIUANbHBIX JUCIHIUINH, CBSI3aHHBIX C xuMmued. [Ipumepamu Takux
JUCUUILIMH SBISAIOTCS: «DPuszuka», «Jxonorusy», «MarepuaioBeneHue», «JIEKTPOTEXHUKA U
ANEKTPOHMKA», «MexaHuKa XKUIKOCTH M Traza» T/I€ HUCIONb3YIOTCSd YMEHUsS, HaBbIKU U
chopMUPOBaHHBIE KOMIETEHIIMH, TOJYYCHHBIE CTYJIEHTAMHU IPU HU3YyYEHUHU 3aKOHOB XUMUH,
PEIICHUS PAa3TMYHBIX PACYETHBIX 3a]1a4.

PesynbTaThl OOydYeHHs, TIOJYYCHHBIE TMPH OCBOCHUHM JAUCITUIUIMHBI, HEOOXOAMMBI TPHU
W3YYCHUU  CIHEAYIOIUX JUCHMIUIMH; «Dusukay, «Ikonorus», «MarepuanioBeneHue,
«INEKTPOTEXHUKA U DJIEKTPOHUKA», «MeXaHuKa KUIKOCTH M Ta3a» W JIp. U MPU BHITIOJTHEHUN
BBIMTYCKHOUN KBaTU(UKAIMOHHON paOOTHI.

OCOOEHHOCTHIO AMCHUILINHBL SIBISETCS TPOBEACHHE Ja0OpaTopHBIX paboT. ITO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHHUsS paboTaTh ¢ XUMHUYECKHUMH peareHTaMu, oCyaoi U
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W TPOBOAUTH TEPBUYHBIE HAYYHBIE
uccienoBanus. B maGopatopHble pabOTHl BBEICHBI JJIEMEHTHI, TOBBIMIAOIINE HWHTEPEC
CTYJICHTOB M WX TI03HABATEIbHYIO aKTUBHOCTH: a) CAMOCTOATEIBHBIN MOAOOP PEaKTHBOB JIS

4



MPOBEACHUS TOW WM HWHOW peakuuu;,; O) OOBACHEHHWE NPOTEKaHUS OJHOW pEaklIuu U

HEBO3MOXXHOCTb IPOTEKAHUS IPYTOi, Ha TEpBbIi B3I MOJOOHON, peakiny; B) MpeacKa3aHue

MPAKTUYECKOTO 3HAYCHUS TOW WIM MHOW peaKIliu, COPOBOXKAAMOIIEHCS HEOOBIYHBIM 3 eKrToM,

U T.O.

Pa6ouas nporpamMmma AUuCHUIIIIMHBI «XUMUS AJI1 MHBAJIMAOB M JIMI[ C OrPpaHUYCHHBIMU

BO3MOJXHOCTAMU 3J0POBbA pa3pa6aTHBaeTc51 HUHAUBHUAYAJIbHO C Y4YCTOM 0COOEHHOCTEH
HCI/IXO(l)I/I3I/ILIeCKOFO Pa3BUTHUA, HHANBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSTHHS 3A0POBbA TAKHX

oOydJaronuxcs.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUS JUCHUILIMHBI (MOLY.JIST)

[Tpouecc u3yueHus: AMCUUILINHBI (MOAYJIs) « XMMUS» HAIlPaBJICH Ha:

- (hopmupoBaHue 37eMEHTOB cieaymux KomnereHuui B coorBerctBun ¢ OIIOIT BO no

HaINpaBJICHUIO TOATOTOBKH (crieruanbHocTH) 27.03.03 «CrucTeMHBIi aHAIN3 U YIPaBICHUE):

a) oomenpodeccuonansubix (OI1K): OIK-1, OIIK-2.

Taonuua 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MeECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OucCYUnILHamu

OIIK-1

Xumus (b1.5.14)

Marematuka (b.1.5.12)

®wusuka (b1.5.13.)

+[+[+|w

Oxkonorus (b1.5.15)

Teopus BeposiTHOCTEN U
MaTeMaTHdecKast
cratuctuka(b.1.5.24)

Brmmosnenue u
MMOATOTOBKA K 3alIUTE U
sanra BKP (B3./1.1)

OIIK-2

Marematuka (b.1.5.12)

®msuka (b1.5.13.)

Teopus BeposiTHOCTEN U
MaTeMaTHYeCcKas
cratuctuka(b.1.5.24)

Brmonnenue n
IIOJrOTOBKA K 3allUTe U
zammta BKP (B3./1.1)




4. TIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMHS OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmanos 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C NJIAHUPYEMbIMU PE3YTbMAmMAaMU 0C60CHUS

Koa n OueHouHbIE CPEICTBA
Kon n HAaUMEHOBaHHeE MponMes
HAaUMCHOBAHUC HHAUKATOpA HHaHpreMble pe3yJabTaThbl Oﬁy‘leHI/Iﬂ o JUCHUIIJINHE TCKYHIEFO ’lPquOﬁy
KOMIICTCHIIMU JOCTUIKCHUSA KOHTPOJIHA
arrecraunumn
KOMIICTCHIIUHN
3HaTh: — ocHOBHbIE Baapern: -
MOHATHS U HH(pOpMaNKCH 0 HA3HAYCHUH U
(hyHIaMeHTaIbHBIC . 001acTIX IPUMEHEHHUS
YMmerb: -
3akonbl xumuu (MOTIK- OCHOBHBIX XUMHUYECKHUX
1.1); — TeopeTmuecKue CHCTEMATHSHPOBATH 1 BEIIECTB ¥ UX COEAMHEHUN
HOIIK -1.1. U3ygaer o aHATU3UPOBATH
OCHOBBI 00IIINX (MOIIK -1.1); — MeTomamMu
HPOLECEbL, 3aKOHOMEPHOCTEH PE3YIILTATLL XHMITHCCKHX 00paboTKH pe3yIbTaTOB
OINK-1. HPOTICXOAIINE B MPOTEKAHUS )?I/IMI/I‘IGCKI/IX IKCIICPUMEHTOB, 3KCH€pI/IMCHTa I()I/I(%IHK -1.1); — KomporeHie Bomnpocsr nns
Criocobe TEXHUYECKHX P - o HaOII0IeHUIA, H3MepeHHuil P N +)> | Bompocsl K POCHI
AHATM3UPOBATD CHCTEMax, Ha OCHOBE PCaKIH, XHMIYCCKON (UOIIK-1.1); — HCKOTOPBIMH OTYETaM I10 HHCI’MeHHog%
| i | SO | o e | SIS | wtopaopu | 2
npoeccuoHanbHok 1 METOAOB 3JIEKT OXI/IMI/I‘IeCKI/IX’ VCTIOJIB30BAHEM HccneHOBaHI/HZ NPOTEKAHUS padotam Bonpocs! nns
NEeSITCIbHOCTHU Ha €CTCCTBCHHBIX HAYK. p OKCIICPUMEHTAJIbHBIX U A p - 3aZ[aHI/IH K P A
. nporeccos (MOIIK-1.1); — (bU3UKO -XUMHUECKUX YCTHOTO
OCHOBCE ITIOJIOKCHHH, CHpaBO‘IHBIX JAHHBIX IIUCbMEHHBIM
BO3MOXHOCTH MIPOIIECCOB, HABBIKAMU cobecenoBaHus
3aKOHOB U METOJIOB B (MOIIK-1.1). KOHTPOJbHBIM
COBPEMEHHBIX METOJIOB HM3MEPEHHUS] OCHOBHBIX (PH3HKO - Ha dK3aMeHe:
obnactu (PU3UKO-XUMHYECKOTO XUMHYECKUX TIaPAMETPOB pabotam o 6unersl (30
€CTECTBCHHBIX HAYK H PaveTp a3renam
anammsa (MOITK-1.1). (MOIIK -1.1). pasn OMJIETOB)
MaTeMaTHKH
HOIIK -1.2. IHaTh: - YMmern: -
Ucnonszyer TEODETHUCCKIE ()'CHOBH HCIOJIL30BaTh JJIA Baagern: — meronuxoit
MaTeMaTHUECKHe P N peIIeHHsI IPUKIAAHBIX | pacdeTa MPOCTeHIMX (GU3MKO -
00IIMX 3aKOHOMEPHOCTEH
MozAeIu NJid peIICHUA 3a/1a4 OCHOBHbBIE XUMHYECKHUX MPOIIECCOB C
HpoTeKaHus (PU3MKO - N
3a1a4 XHMUUECKHX TIDOIECCOR ¢usndeckue u NPHYMEHEHHUEM CIIPaBOYHOU
IpO(ECCUOHATBLHOM (MOTIK Ii 213 XUMUYECKHUE 3aKOHbL U autepatypsl (MOITK-1.1).
JeSTEIbHOCTH e nousitust (MOTIK -1.2).
OIIK - 2. HOIIK -2.1. 3HATL: — MeTobl U YMeTh: - Baagerb: — npaxkruueckumu | KoHTponbHbIe Bompocs! ans
CrnocobGen @opmynupyer AJITOPUTMBI aHaJIMu3MpOBaTh HaBBIKAMHU (OPMYITHPOBKH BOITPOCHI K MMCbMCHHOI'O
hopmynupoBaTh TpeboBaHUS K (YHKIMOHMPOBAHUS pe3yIbTaThI 3a7a4 U Lnenaei oTYeTaM 10 sk3ameHa (30
331291 npoieccam, HPOLECCOB, TIPOTEKAIOMINX (YHKIMOHMPOBAHHMS (QYHKIIHOHMPOBAHHS XUMHUKO - | TA00PATOPHBIM OuyeToB)
pO(ECCHOHATBLHOM HCIIOJIBb3YEMbBIM B B XUMHYECKHUX, XUMHKO-TEXHOJIOTHYECKHX | TEXHOJOTMYECKUX CHCTEM, X | paboram Bomnpocs! ms




Koa n

OueHo4YHbIE CPEACTBA

KO}I H HaAauUMCHOBAaHUC TIpoMex
HaAauUMEHOBaHUue HHAUKATOpA HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ Mo TMCIHMIIJIMHE Telcymero ’fO‘lHOﬁy
KOMIICTCHIIMU JOCTHKCHUSA KOHTPOJIH
aTrrecranmumn
KOMIIETCHIIUHU
JeATeTPHOCTH Ha npodeccrnoHanbHOIM OGHMONIOTHIECKHX, MIPOILIECCOB OCHOBE ABTOMATH3ALMH U YIPABICHHSA | _ 3470400 YCTHOTO
OCHOBE 3HaHUI JeSITeIbHOCTH, Ha MEIUIINTHCKUX CHCTEMAax proOpeTEeHHBIX (MOTIK - 2.1). THChMEHHBIM cobeceoBaHUA
npoduIBEHBIX OCHOBE 3HaHUIl Ha OCHOBE 3HAHUH €CTECTBEHHOHAYYHBIX U KOHTPOJTBHBIM Ha dK3aMeHe:
pas3zenos €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX MaTeMaTHYECKUX 3HAaHUH paboTam 1o ouners (30
MaTEMAaTHYCCKUX U TUCHHAIIIAH muctmine (MOITK-2.1). (UOIIK-2.1). paszenam OHIICTOR)
€CTCCTBCHHOHAYYHBIX 3 YMerhb:
> HaThb:
JWICLIAILTHH (MOJLyJIeH) — NpObHITBEBE PASTETH — popmynuposath 3aiaun | BilageTb: — npaktnueckumu
HOIIK -2.2. f/{ aTeMaTI/I‘{e(E)KI/Ifl( npoQecCHOHAIBHOM HaBBIKAMH (POPMYJTUPOBAHUS
DopMyIupyeT 3a1a4u TeXHIYECKIX 1 ’ JEATEIIbHOCTH Ha OCHOBE 3a1a9 IpoQecCHOHANBHOM
npoQeccHoHaNbHOM 3HaHMH MPOPHUIBHBIX JIESITEIILHOCTH HA OCHOBE
€CTECTBEHHOHAYUHBIX .
JeATeTbHOCTH Ha . pasnenoB 3HAHMH, POPUIBHBIX Pa3/IeIoB
JUCIUIUIAH (MOyTeit);
OCHOBC COBPEMCHHBIX MaTeMaTHYECKUX, MaTeMaTHYECKUX, TEXHUIECKHUX
OCHOBHBIE 33]1a4u
MaTeMaTH4CCKUX NpotheccHoHATbHOI TEXHUYECCKUX U 1 €CTECTBEHHOHAYYHBIX
METOZI0B P €CTeCTBEHHOHAYUHBIX | qucuuruinH (Moxyneit) (MOIIK
nestenbHocTH (MOIIK - M,
2.2) JUCHHUIUIMH (MOnyneil) -2.2).

(MOTIK-2.2).




5. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBbI
Pacnipenesienue Tpya10éMKOCTH THCIUILTHHBI 0 BUAaM padoT Mo ceMecTpam
OO6mass Tpyno€MKOCTh JTUCHUIUIMHBI COCTaBiseT 4 3adeTHble enuHuibl, 144 wyaca,

pacnpeaciCHuc 4acoB 110 BUaaM pa60T B CEMECTPC MMPEACTABIICHO B Ta6nnue 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOmM 8 cemecmpe

. TpyaoéMKoCcTh B Yac
Buna yueOHo# padoThI pyA

3 ceMm.

C UCITIOJIb30BaAHHUEM 3JICMCHTOB

®opMaT U3y4eHHUs! AU CHUTIIHHBI
AJIEKTPOHHOT'O O0YYEHUs

O0masi TpyA0€MKOCTb JUCIUIUIMHBI TT0 YYCOHOMY TUTAHY 144
1. KonrakTHas pa6ora: 74
1.1. AyautopHas pa6oTa, B TOM YucJje: 68
3aHaTUA JeKimonHoro tumna (JI) 34

3aHsATUs ceMuHapckoro tuma (I13-cemunapsl, mpakTUyecKue
3aHATHUS U D)

naboparopusie padboTs (JIP) 34

1.2.BHeayauTOpHAasi, B TOM 4HcCJIe

KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3amuTa)

TEKYIIHA KOHTPOJIb, KOHCYJIbTAIUH 110 JUCIUATUIINHE 6
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocrosiTenbnasi padora (CPC) 34

pedepar/scce (MOATOTOBKA) -

pacuérHo-rpaduueckas padota (PI'P) (moaroroska) -

KOHTpOJIbHAsI paboTa -

kypcoBas pabota/mpoekt (KP/KII) (moaroroska) -

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (IIPOpaboTKa U
MOBTOpPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana y4eOHUKOB U Y4eOHBIX 34
mocoOuii, MOroTOBKa K 1a00OPaTOPHBIM M MPAKTUIECKUM 3aHSATHSIM,
KOJIJIOKBUYM H T.J.)

IToxroroBka K 9k3aMeHy (KOHTPOJIB) 36




6. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Taonuya 4 — Coodeporcanue oucyuniutvl, CMpyKmypuposanHoe no memam

Buabl yueoHoii padoTsl
IInanupyemsbie
(KOHTpoOJINpYyeMBbIe) KOHT;‘KTHM ® m HaumenoBanue Peanusanus HaumeHoBaHue
pe3yJibTaThl pabora % E o HCII0JIb3yeMbIX B paMKax pa3paéoTaHHOrO
OCBOEHHSI: o |[F ol S| 58 AKTHBHBIX H IIpakTnyeckoi DJ1IeKTPOHHOT0
xox YK; OIIK; IIK Hamnvenosanue pasnenos, Tem g z g § gi E E‘ 6’ Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
H HHIUKATOPBI 5 E é £ E E s 8 o0pa3oBaTe/ibHBIX | (TPYA0eMKOCTH B | (TPY/10€eMKOCTDH B
JOCTH/KEHUS g é’\% % g 2 k§ = TGXHOJIOFI/Ii/ilZ yacax) ! qacax)14
KOMIeTeHIuii S g = =80 =
1 CEMECTP
Pa3znen 1 Benenne. OCHOBHBIE 3aKOHBI XUMUH
IIOATrOTOBKA K JICKIIUAM _He}(]_[I/Iﬂ -
OIIK-1 1.2 (er. 5-30); 2.1 OOBICHEHHE C
HMOIIK-1.1 Tema 1.1 Beenenue. OCHOBHBIE 3aKOHbBI (cr.8-15) YaCTUYHBIM
HOIIK-1.2 XUMHH 2 ! MIPUBJICYEHUEM
OIIK-2 (bopMBI TUCKyCCHH,
WOMK-2.1 Gecenpt
HOIK-2.2 JladopaTopnasi pabora Ne 1.1 Pemenue )
3anad o teme 1.1.
CamocrosiTejibHasi padora nmo 1
ocBoeHmo 1 pazgena:
Boinonnenue
nomamHux KP
JAOMAIIHAS KOHTPOJIbHAsI padoTa 1 [3.1] cTp. 24-33 (o
BEIOODPY
IpernoaaBaTess)
Hroro no 1 pasneny 2 2 2
Pa3aen 2 Xummdeckast TepMOIMHAMHUKA




Bunel yueoHoii padoTsl

IInannpyemsie K
OHTAKTHAs
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJbTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHHUS: © ":f u|l 2ol 53&F AKTHUBHBIX U I[pakTuyeckoi JJIeKTPOHHOTO
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI 5 E é X E E s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHIKEHU S g §' L§ % i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Jlexnus -
Tema 2.1 DneMeHTb XUMHYECKOH 0oOBsICHEHHE ¢
TEPMOJMHAMUKH. Tej'IHOBLIe s dexTs ) 1 TEH(FZ??; OI;;??HMM YaCTHYHBIM
XUMHYECKHUX PEAKIHH. (c1.8-15) NPUBJICYCHHEM
TepMOXUMHUYECKUE PACUETHI. (OPMBI IMCKYCCHH,
Oecenbl
OIIK-1 Jlekuust -
Egﬁﬁi; Tema 2.2 DHTPONHKA U U3MEHEHNS €€ B obBACHeHHE ¢
XUMHYECKHUX peakiuax. Hanpasnenue TOATOTOBKA K TaCTHTHRIM
OIIK-2 XUMHYECKHX peakuuil. Dneprus I'uboca. 5 1 T;L(IP::VIS_?,O); 1 HPHUBJICICHUEM
HNOIIK-2.1 CBs13b TepMOAMHAMHYECCKIX (PYHKIUH C (c1.8-15) (bopmbI TUCKycCHH,
HOIIK-2.2 HaIpaBJICHUE U PabOYNMH Oecenbt
TeMIlepaTypaMHu XUMHYECKUX IPOLIECCOB
JlabopaTopHas pa6ora 2.1 Pemenue 5
3agayd mo teme 2.1 u 2.2.
MOJIrOTOBKA K CobecenoBanne-
JlaGopaTopHas pabdora Ne 2.2 2 1 KOHTPOJIBHOH padoTe KOJUTOKBHYM
KonTtponbHas pabdora mo pasaeny 2. [3.1] cTp.33-38, [3.2]
ctp.40-44
CamocrosTeabHast padoTa 1o 3
OCBOEHHIO 2 pa3jeiia:
Boinonnenue
JAOMANIHSSI KOHTPOJIbHas padoTa 1 nomamnux KP
[3.3] ctp. 3-9 (o




0T

Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYyeMble) 5 ® o HanmenoBaHnue Peanuzanus HaumenoBanue
abora =
pPe3yabTaThl p = E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOEHHUS: H © “:f u|l 2ol 53&F AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
aMMeHOBaHHUeE Pa3/1eoB, TEM s ] S| = -
xox YK; OIIK; IIK pa3it > 5 = § AR E’ o Bux CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
-~ | &% -
H HHIHKATOPHI g g E 2|5 s ?3 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
g | & ER|l S8 12
AOCTHKEHUS £ 08 L§ 2 E| = < = TEXHOJIOTHit gacax) yacax)
KOMIIETeH Ui S | E = =80 =
BEIOODY
MpenoaBaTes)
Htoro no 2 pasjeny 4 4 4
Pa3nen 3 Kunetrnka XMMHYECKHX TPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH Jlexcms -
XUMHUYECKOl KnHETUKH CKOPOCTb. 00BsiCHEHNE C
XMUMHUYECKHX PEaKIUii. 3aKOH JeHCTBUS MOArOTOBKA K mekmusv | 1ACTHTHBIM
Macc U TOMOT€HHBIX U TeTePOTEHHBIX 2 1 1.2 (cr. 5-30); 2.1 HPHUBICICHIEM
peakuuii. CTaauiHOCTh U HOPAIOK (ct.8-15) (opmBI THCKyCcCHH,
peakiuu. Briusinue TemiiepaTypbl Ha Oecept
CKOPOCTb PEaKIyy.
OIIK-1
HOMNK-1.1 Tema 3.2 DHeprus akTUBALUH. Jlekuus —0ObACHEHHE
’ MOATOTOBKA K JIEKI[HSAM
HUOIK-1.2 VYpaBueHue Appenuyca. 5 1 12 (er. 5-30); 2.1 C YaCTUYHBIM
Karanutnueckue peakiuu. XuMA4eCcKoe (C'T g 15') T MIpUBJICYEHUEM
OIIK-2 paBHoBecue. ITpunuun Jle Ilarense. hopmEI IUCKyCCHH
MOIK-2.1 MonenupoBanue
HOIIK-2.2 JlaGopaTopHas pa6ora Ne 3.1
C o 2 1 MOATOTOBKA K JIP HpOI/ISBOﬂCTBeHHBIX
KOPOCTh XHMHUYECKHX PEaKITHIA.
P peartt [3.4] ctp. 3-17, 33-37 IPOLIECCOB U
XuMHUUYECKOe paBHOBECHE .
CUTYyaIui
JladopaTopnasi pabota Ne 3.2 Pemenue
3a1a4 o pazaeny 3. Ciaada OTYETOB 1O 2
Teme 3.1.
JlabopaTopHasi padora Ne 3.3 9 1 MOArOTOBKA K [3.4] cTp.
Konrponbhas padora 1o pazneny 3. 3-17, [3.3] c1p. 10-31




1T

Bunel yueoHoii padoTsl

Txanupyevrre KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pPe3yabTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOEHHUS: © “:f u|l 2ol 53&F AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H HHIHKATOPHI 5 E é L E E s ?3 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
JTOCTHIKEHU S g §' L§ % i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
CamocrosiTesibHasi padora no 4
0CBOEHUIO 3 pa3jeiia:
Brimonsenue
nomamHux KP
AOMAIIHAS KOHTPOJbHas padoTra 1 [3.4] crp. 23-33 (1o
BEIOODY
MpenoaBaTes)
Hroro no 3 pasneny 4 6 5
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Jlexnus -
Tema 4.1 [lucniepcHble CUCTEMBI M UX
00BsICHEHHE C
kiaccudukanus. Komterarusuoie MOATOTOBKA K JEKIMAM | oo
cBoiicTBa pacTBOpoB. CriocoOb! 1.2 (cr. 5-30); 2.1
. . 1 1 IIPUBJICYEHUEM
BBIPaXKEHUI KOHLIEHTpAlUii. DHepreTuka (ct.8-15)
(hOpMBI TUCKYCCHUH,
OIK-1 mpoIiecca PacTBOPEHHS TBEPIBIX U Secest
HOIIK-1.1 ra3000pa3HBIX BEIICCTB.
HOIIK-1.2
Tema 4.2 PacTBOpHI 2JIEKTPOIIUTOB. Jlexums -
OIIK-2 OCHOBHBIE XapaKTEPUCTUKU 00BsACHEHHE C
HNOIIK-2.1 31eKkTponuToB. Crabble ¥ CUIIbHBIE OAroTOBKa K Jekmusy | JACTHIHBIM
MOIIK-2.2 JNEKTPOIHUTHL. DIIEKTPOIUTHICCKAS 2 1 1.2 (cr. 5-30); 2.1 HPHUBICIECHUEM
Juccouanys Boasl. MoHHoe (cT.8-15) opMmeI sHCKyCCHH,
NpOU3BeICHHE BOBL. BoaopoHbIii Oecenbt
nokasareib- pH cpenbl.
JlabopaTopHasi padora Ne 4.1
PactBops! 3nekTponutoB. PaBHOBECHE B 2
pacTBOpax AEKTPOIUTOB.




¢t

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Bunel yueoHoii padoTsl

KonrakTHas
aBoTa ® HaumenoBanue Peanuzanus HaunmenoBanme
p e HCTIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
o E ol 2 o E GE § AKTHBHBIX U IIpakTHyeckoit DJIeKTPOHHOT0
Hauvenosanue paseos, Tem g =55 FlET s Bux CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
S g‘ ol @ ol & 0 Q
g = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
g §' L§ % = 2 l§ = TeXHOJIOFHﬁlZ yacax) yacax)
5 |E&| 28|04
Tema 4.3 ['ereporenHoe paBHOBecUE B Jlexms -o0bACHEHNE
pacTBOpax 31EKTPOIUTOB. TOATOTOBKA K JICKUAM | ¢ yacTiyHBIM
2 1 1.2 (cr. 5-30); 2.1
PactBOpuMOCTH 1 NIpoU3BeACHNE (cr.8-15) MIPUBJICYCHHEM
pactBopuMocTH. 'uaponus coneii. (bopmbl HUCKyccun
JlabopaTopHasi padora Ne 4.2. )
Pemenue 3aga4 mo teme 4.2 u 4.3.
JlaGopaTopHasi pabora Ne 4.3. noaroroska k KP
KonTtponpHas pabdora mo pasnemny 4. 2 1 U o(opMIIeHHE
Cnava otyeToB 10 Teme 4.1. orueros[3.5] ctp. 3-26
CamocrosiTejibHasi padora no 4
O0CBOEHUIO 4 pa3jiena:
BBITTIOJIHCHHEC
nomamrHux KP
JAOMAIIHAS KOHTPOJIbHAasi padoTa 1 [3.5] ctp. 3-26 (mo
BEIOODPY
TIpPero1aBaTeis)
HToro no 4 pazneny 5 6 5

Paznen 5 Oxuciaure/bHO-BOCCTAHOBUTE/IbHbIE PeaAKLIMH.
Onextpoxumust. Kopposus 1 3ammra MeTauioB




€T

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

OIIK-1
HOIIK-1.1
HOIIK-1.2

OIIK-2
HOIIK-2.1
HOIIK-2.2

Bunel yueoHoii padoTsl

KonrakTHas
HaumenoBanue Peanuzanus HaunmenoBanme
0 g a
abora =
p = g HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
A o 9 .
o E u|l 2ol 53&F AKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
HaunmeHnoBaHnmne pa3aesioB, TeM < e % S| = i’ - Bux CPC
5 27| 37| 8§ 3) MHTEPAKTHUBHBIX MOArOTOBKHU Kypca
-~ | &% -
g = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
= el B o 12
208e 2E|Z2¢ TEXHOJIOT Hii Jacax) Jacax)
= o &S| 0
= %20
Tema 5.1 OKUCAATENLHO- Jlexus -
BOCCTAHOBHTEJIbHbIE PEAKLHH. obbacHeHHUe ¢
OCHOBHBIE TIOHATHS U KJIACCH(DUKAIIHSI “1aCTHIHBIM
v IIOATrOTOBKA K JICKIIHUAM
OBP. Cocrasnenue ypasaeHnuit OBP u ) 1 | ;( 5.30): 2 1“ [PpUBJICICHUEM
.2 (cr. 5-30); 2.
METO/IBI 10160pa K09 GUIMEHTOB. (or8-15) tbopmer nuckycenn,
[ToTeHIrabl OKUCIUTENBHO- Oecenbt
BOCCTaHOBUTEINIFHBIX JIEKTPOIOB.
Hanpasnenue nporexanus OBP.
JladopaTopHasi pa6ora Ne 5.1.
OKHCIUTENFHO-BOCCTAHOBUTENLHBIE 2
peakuuu. Pemenue 3agau no teme S.1.
Jlexnus -
Tema 5.2 DiiekTpoxuMHn4ecKue
I e 00BsICHEHHE C
npoueccol. IloHsATHE 00 3IEKTPOTHOM OITOTOBKA K
P TP OArOTOBKA YaCTUYHBIM
noteHuuane. [lorenuuanst JEKIUSM
2 1 . MPHUBJIEYEHNEM
METAJUNIMYECKUX U Fa30BbIX JIEKTPOIOB. 1.2 (cr. 5-30); 2.1
N 8-15 (bopMBI TUCKyCCHH,
Bonopoassrii aiektpoa. YpaBHeHHE (cr.8- 6
. eceibl
Hepncra. Pan nanpsoxeHuit MeTamios.
Tema 5.3. XuMu4ecKue UCTOUYHUKH Jlexuus -
TOKA. ['aIbBaHNMYECKUM 3JIEMEHT [OATOTOBKA K JIEKIIHSAM OO0BsCHEHHE C
Hanmans- Axobu. .['anpBaHnmdeckue 2 1 1.2 (cr. 5-30); 2.1 JaCTU1HBIM
[EPBUYHBIE TEMEHTBL. AKKYMYJISTOPBI (ct.8-15) [pUBJICYCHUEM
U TOILIMBHBIE DJIEMEHTHI. opmsI mucckycun.




71

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Bunel yueoHoii padoTsl

KonrakTHas
aBoTa ® o HaumenoBanue Peanuzanus HaunmenoBanme
p ge HCTO0JIb3yeMBIX B paMKax pa3paGoTaHHOTO
o E ol 2 o E GE § AKTHUBHBIX U I[pakTuyeckoi JJIeKTPOHHOTO
Hauvenosanue paseos, Tem - ZEIEF| g Bun CPC HHTEePAKTHBHBIX MOArOTOBKH Kypca
S g‘ ol @ ol & 0 Q
g = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
g §' L§ % = 2 l§ = TeXHOJIOFHﬁlZ yacax) yacax)
5 |SE|2E|C2
Tema 5.4 KnuneTnka 31eKTPOAHBIX Jlexuus -
npoueccos. [Tomsapusamus u obbsCHEHHE C
nepeHanpspkeHue. OO1e MoHATHS 00 [OArOTOBKA K JICKIIHAM HaCTUIHBIM
3JEKTPONIH3E. DIEKTPOJIU3 PACIIIABOB U 2 1 1.2 (cr. 5-30); 2.1 TIpUBIICICHICM
PacTBOPOB C PACTBOPUMBIMH H (ct.8-15) bopmer aucxyccum,
MHEPTHBIMH DJIEKTPOAAMU. 3aKOHBI Gecenr
®dapages.
JlabopaTopHasi padora NeS.2.
Onextpoxumus. Onpenenenue IC
rajJbBaHHUYECKUX DJIEMEHTOB. 5
DNEeKTPOIIN3 PACTBOPOB C MHEPTHHIMH M
PacTBOPUMBIMH DJIEKTpOZaMu. Pemenne
3aja4 o teMam 5.2. — 5.4,
Tema 5.5. Kopposus. Knaccudukanus Jlexums -
KOPPO3HOHHBIX MPOLECCOB. obbscHenHe ¢
XUMUYECKUH U DIIEKTPOXUMHYECKUI TaCTHIHBIM
MEXaHU3MbI KOPPO3UU METAJLIOB. TOATOTOBKA K& JICKUIAM | TipuBIEUCHHEM
MeXaHIEM SIEKT N 2 1 1.2 (cr. 5-30); 2.1 OPMBI JICKYCCHH,
POXMMHUYECKOMN (c1.8-15)
koppo3un. Kopposus ¢ BogOpoaHOM 1 Gecebl
KHCIIOPOIHOM nenossipuzanueii. Meroibt
3aIIUTHl METAJJIOB OT KOPPO3UH
JlaGopaTopHnas paGora Ne 5.3
Kopposust n 3amura MeTanioB oT 2
koppo3uu. Pemenne 3anxaq no reme 5.6
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Bunel yueoHoii padoTsl

IInannpyemsie K
OHTAKTHAs
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: © “:f u|l 2ol 53&F AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI E; g é E E § E @ oﬁpaaoBaTenull;Ix (TpyAoeMKoOCTh B | (TPYAOEMKOCTh B
JOCTHKEHMSI < e - i § S TEeXHOJOTHH qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Jla6opatopuas paGora Ne 5.4, Toarotoeka k KP 1 coGecentoBanne
KonrpoabsHas pa6ora no pasageay S. 4 4 o(opMIIeHHE OTIETOB
Cpada otyetoB 1m0 5.1 ,5.2m 5.3 [3.8] ctp.3-36
CamocrosiTejibHasi padora nmo
OCBOEHHIO 5 pa3zena:
Brimonsenue
nomamHux KP
AOMAIIHAS KOHTPOJIbHas padora 4 [3.8] cTp.3-36 (1o
BEIOODY
TIpPero1aBaTeis)
Hroro no 5 pazaeny 10 10 10
Pasnen 6 Teopus crpoenus atomoB u [lepuonnyeckuit 3aKoH
Tema 6.1. Moienu cTpoeHUs aToMa TIO/ITOTOBKA K JIEKIHAM | JIeK1Ms -O0bSICHEHHE
.KBaHTOBO- MexaHHYeCKast MOJIEIb ) L 223-2‘]2(CT5-30:_ cr. 16- C YaCTUYHBIM
OIIK-1 aroma Boiopoga. CTpoenue ); 2.1 (ct.8-15) HPHBJIECYCHAEM
HOIIK-1.1 MHOTO3JIEKTPOHHBIX aTOMOB. Oecenpl
HOIIK-1.2
Tema 6.2 [lepronudeckas cuctema MOATOTOBKA K JICKIIMSAM
OIK-2 anemenToB .. Menneneesa. 2 1 1.2 (cr. 5-30); 2.1
HOMK-2.1 I[MeproauuecKne CBONCTBA HIEMEHTOB (ct.8-15)
UOIIK-2.2 JlaGoparopHas pagora Ne 6.1 Perienue
3aJad 10 CTPOEHHIO aToMa. Pemenue IIOITOTOBKA K 3aHATHIO
3aa4 Ha [leproguueckuii 3aK0H UM. ’ 3 ¥ IPOBEPOYHOIT paboTe Pexerme TecTa
J.W. MengeneeBa u Nepuoin4ecKue [3.9] crp. 3-6,
ceoiictga. [IpoBepounas padora. [To [3.10] ctp. 4-16

TEME 6.




Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota ® o HaumenoBanue Peanuzanus HaumeHnoBanune
]
pe3yJIbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOro
OCBOCHHUS: 9 2 ol ELE AKTHBHBIX U IpakTnyeckoi DJIeKTPOHHOT0
HaumeHnoBaHue pazaenos, Tem s 2228|287 Bun CPC
ko1 YK; OIIK; IIK i 5 g = g7 g E’ 6" A HHTEPAKTUBHbBIX MOAT0TOBKH Kypca
-~ | &% o
M HHAUKATOPBI E s E E E E £ 6 o0pa3oBaTeJbHbIX (TpyAoeMKOCTh B | (TPyA0eMKOCTh B
= (=T (= L12
AOCTHAKEHUS 2189 2 E| = < TeXHOJIOT Uil yacax) yacax)
KOMIeTeHIii B8 = é‘ S0 &
=
CamocrosiTesibHasi padora no 3
OCBOCHHIO 6 pa3gena:
Brimonsenue
nomamnHux KP
AOMAIIHAS KOHTPOJbHas padoTra 1 [3.9] c1p.3-34 (110
BEIOODY
MpenoaBaTes)
HToro no 6 pazneay 4 2 4
Pasnen 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYII
Tema 7.1 Onpenencaue u Jlexnus -
XapaKTEPUCTUKU XUMUYECKOM CBSI3H. 00BsICHEHHE C
IIOATOTOBKA K JICKITUAM
KoBaneHnrnas cBs35b. MeTOI[ BAJICHTHBIX A ! YaCTUYHbIM
. 2 1 [2.1] ( ct. 49-85); [2.2]
OIIK-1 cBs3eid. [IpocTpaHcTBEHHas CTPYKTypa (ctp. 69-150) IIPUBJICYCHUEM
HOIK-1.1 MOJIEKy. MeTo MOJIEKYISAPHBIX (bopMbI JUCKYCCHUH,
HOIIK-1.2 opburaneit Gecensl
Jlexnus -
OTIK-2 Tema 7.2. NoHHas CBA3b. 6
- 00BsICHEHHE C
HNOIK-2.1 Merammueckas cBsa3b. [loHsaTHE O IIOJArOTOBKA K JICKIIUAM YACTHUHEIM
HUOIK-2.2 30HHOM TEOPUH KPUCTAILIIOB. 3 1 1.2 (cr. 5-30); 2.1
IpUBIEUCHHEM
TonyTpPOBOHUKY U AMIIEKTPUKH (cT.8-15) P
. (OpMBI TUCKyCCUH,
MexmonexyssipHble B3aUMOJICHCTBUS
Oecenbl
JladopaTopnast pabora Ne7.1 Pemenue
3a/1a4 110 XUMHUYECKOM CBSI3U U ’
cTpoeHuto MoJekyil. I[IpoBepounas
paborta. ITo Teme 7.




Bunel yueoHoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
agora
pe3yJIbTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: H © “:f u|l 2ol 53&F AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
< < "
ko1 YK; OIIK; IIK ANMCHOBAMNIE PAIICIOB, TEM 5 | & g é 5 E E’ o Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
- | 55 -
H UHANKATOPHI g g2 2 E|5 s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
= E =l S o< .12
AOCTHKEHUS % §'§ 2E|Z2¢ TEeXHOJIOTHii yacax) yacax)
KOMIeTeHIii B |8 &30 =
= =
Ioaroroska k KP u
JlabopaTopHasi padora Ne7.2 A
K 6ota pasieny 617 2 odopmiIeHHE O0TYETOB
OHTpPOJIBbHAA pa pasgeny . [3.12] crp. 3-35
CamocrosiTejibHasi padora nmo 9
OCBOEHHIO 7 pa3jeJia:
BBITTIOJIHCHHEC
nomamrHux KP
JAOMAIIHAS KOHTPOJIbHAasi padoTa 2 [3.12] ctp. 3-35 (mo
BEIOODY
TIPeTIo1aBaTes)
Hroro no 7 pazgeny 5 4 4
HUTOI'O 3A CEMECTP 34 | 34 34
HUTOTI'O no nucuumninHe 34 | 34 34




7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUUECKUX 3a/1a4, KOHTPOJIbHbIE PaOOTHI.

7.1. TunoBble KOHTPOJIbHbIEC 3aJJaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaAKTHYSCKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 11. 8.3.

7.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 — Kpumepuu oyenuganus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OUECHUBAHUS

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kon u Kox n HaumeHoBaHue «HEY/OBJETBOPHTEILHO» | «YJAOBJIETBOPHTEIBLHOY / «xopomuio» / «OTJIUYHO» /
HauMEHOBaHHUe HHIMKATOPAa NOCTHKCHUSI / «HE 3aUTCHOY «3aYTEHO» «3aYTEHO» «3a4YTEHO»
KOMIIeTeHIIMH KOMNEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT Max PEUTUHIOBOM | OT Max PEUTUHIOBOMI
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OLIEHKH KOHTPOJIA
XopoImio 3HaeT OCHOBHbBIE
YBEepeHHO 3HaeT
TIOHATHA U 3aKOHBI XUMHH, OCHOBHBIC TIOHSTHS U
Cnabo 3HaeT OCHOBHBIE YMEeT OCYIECTBIISATh
o o 3aKOHBI XUMHUHU, YMEET
He 3HaeT OCHOBHBIX MOHATHI U IIOHATHUA U 3aKOHBI XUMUHU J'Ia60paTOpHI>II/I oc CCTBISTD
3aKOHOB XMMHH ,HE YMECECT L,IITIOXO0 YMEET OCYLICCTBIIATh OKCHEPUMEHT, XOPOIIO }6111[ o
HOIIK -1.1. Usy4aer OCYILECTBIIATh JTAO0PATOPHBII 11a60PaTOPHBIH SKCIIEPUMEHT, BJIajieeT HaBBIKAaMU N1abOPATOPHEIH
’ 9KCIIEPUMEHT, XOPOLIO
IpOHECChl, NPOUCXOAIINC B | skcriepuMEHT, HE BIIaIeeT c1abo BiaJeeT HaBbIKAMHU OCHOBHBIX XUMHYECKUX BIANCET HABBIKAMIL
TCXHUYCCKHUX CUCTEMAX, HA HaBbIKAMH OCHOBHBIX XUMHUYCCKUX OCHOBHBIX XUMHYCCKUX onepaunﬁ, MOXKET OCHHOBHLIX XUMUYECKIX
OCHOBEC CI)I/I?,I/IIIGCKI/IX 3aKOHOB onepaunﬁ. HC MOXCT BBIIIOJIHATH onepaunﬁ. HC MOXCT BBIIIOJIHATE PaCUCThl U o
olepaluii, yBepeHHO
U METOIOB €CTECTBEHHBIX pacdeTsl 1 00paboTKy MIPABUJIBHO BBIIOIHATh 06paboTKy MOKET BEITONHSTE
HayK. OKCHIEPUMECHTAJIBHBIX PE3YJILTATOB pacueThl U 06p3,60TKy OKCHEPUMEHTAJIbHBIX ACUETBI U 06Da6OTK
OIIK-1. C UCIOJIB30BaHUEM JINTEPATYPHI U 9KCIEPUMEHTAIBHBIX PE3yIBTaTOB C P p y
OKCIICPUMEHTAJIBHBIX
CrocoGen OBM. Pe3yIbTaTOB C UCIOJIb30BAHUEM | HMCIONB30BaHUEM Pe3yIBTATOB ©
AHATM3MPOBATH 321a4H marepatypsl 1 OBM. murepatypsl 1 OBM, HO B IO 30BAHMEM
. HEKOTOPBIX pasjenax
npodeCCHOHATBHOM sureparypsl 1 DBM.

JIEATENBHOCTH Ha
OCHOBE TTOJIOKEHHI,
3aKOHOB U METOJOB B
obnactu
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

JIOITyCKaeT OIIUOKH.

HOIIK -1.2. Ucnons3yer
MaTeMaTHYECKUE MOICIH IS
peleHus 3aaa4
npodeccHoHAIBLHON
JIeSITeTbHOCTH

He Brnaseer TeopeTHIECKIMEI
OCHOBaMU XUMUS; HE 3HAET
METO/IOB TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
IKCTMEPUMEHTA U HE yMEeT
COCTABIIATH IIaH MPOBEICHHS
HCCIICTIOBAHUS, OCYIICCTRIIATh
00paboTKy M aHATH3 MOJYYECHHBIX
Pe3yIbTaTOB; HE BIA/EeT
HaBLIKAMHM CaMOCTOSTEIBHON
paboTEI B 00JIaCTH XUMUU U
(H3UKO-MAaTEMaTHIECKUM
armapatoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

[ToBepxXHOCTHO 3HaeT
TEOPETUIECKHE OCHOBBI XHMHH,
HE B [IOJIHOM 00bEeME 3HAeT
METO/IbI TEOPHH TUIAHUPOBAHHUS
XHUMHYECKOTO IKCIIEPUMCHTA,
HE B MTOJHOM 00bEeMe MPOBOIUT
aHaM3a 1 00paboTKy
Pe3yIbTaTOB 3KCIIEPUMEHTOB;
HE B [IOJIHOM 00bEME BIIaJceT
HaBLIKAMH CAMOCTOSATEILHOM
paboThI B 00JIaCTH XUMHUU H
(H3UKO-MaTEeMaTHIECKUM
.anmapaTtom o06paboTKH
pe3yNbTaToB.

Xopolio 3Haer
TEOPETHYECKHH MaTepual,
HO B OTAENBHBIX pa3jenax
JIOMYCKaeT HETOYHOCTH;
3HAET METO/IBI
TEOPETHIECKOTO
[UTAHUPOBAHUST XHUMHUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/IbI aHAIN3a U
00pabOTKH pe3ysIbTaToB
JKCIIEPUMEHTOB, HO HE
BCET1a BEPHO UX NPUMCEHSCT,
BJajJieeT (PH3HUKO-
MaTeMaTHIECKUM allapaToM
00pabOTKH pe3yNbTaTOB.

OT1an4HO 3HaeT
TEOPETUUECKUI
MaTepHa; 3HaeT METOMBI
TEOPUH IIAHUPOBAHUS
JKCIIEpUMEHTA; 3HAeT
METO/IbI aHAJIN3a U
00pabOTKH Pe3yNIbTaTOB
SKCTIEpUMEHTOB; BIIAJICET
(U3UKO-MaTEMaTHIECKUM
anmapaTroM




OIIK - 2.
Cnocoben
(dbopMyarpoBaTh
3a7a9u
npoQeCCUOHATBHOM
JeATEIbHOCTH Ha
OCHOBE 3HaHUMH
TIPOGUITEHBIX
pasnenos
MaTEeMaTUYECKHUX U
€CTECTBEHHOHAYYHBIX
JUCIUILUIAH (MOyIieit)

HOIIK -2.1 . ®opmynupyer
TpeOoBaHuUs K Ipolieccam,
UCIIOJIb3YEMBIM B
po¢eCCHOHATBHOI
JesATEIFHOCTH, HA OCHOBE
3HaHUH €CTECTBEHHOHAYYHBIX
JHCIUIUIH

He 3HaeT OCHOBHBIX MOHATHH U
3aKOHOB XMMHU ,HE YMEET
OCYIIECTBIATh J1a00OpaTOPHBII
9KCIIEPUMEHT, HE BIIaJIceT
HaBBIKAMH OCHOBHEIX XUMUYECKUX
onepanuii. He MOXeT BBIIOIHATh
pacdeTsl 1 00paboTKyY
JKCIIEPUMCHTAIIbHBIX PE3YJIbTATOB
C HCIIOJIb30BAaHUEM JIUTEPATYPhI U
DBM.

Cnabo 3HaeT OCHOBHBIE
MOHSITUS U 3aKOHBI XUMHUH
,IJIOXO YMEET OCYIIECTBISTh
1abopaTOPHBIN SKCIICPHUMEHT,
c1abo BIIA/ICET HABBIKAMH
OCHOBHBIX XHUMHAYECKUX
orepanuii. He MOXeT
MIPaBUJIBHO BBIMOIHATD
pacdeTsl 1 00paboTKyY
IKCTIEPUMEHTAITBHBIX
Pe3yNbTaTOB C HCIOJIB30BAaHUEM
nutepatypsl 1 OBM.

Xopomio 3HaeT OCHOBHbIE
MIOHATHS U 3aKOHBI XUMHUH,
yMeeT OCYILECTBIATh
1a00PaTOPHBIN
3KCHEPHUMEHT, XOPOIIO
BJIaJIceT HABBIKAMHU
OCHOBHBIX XHMHUYECKUX
omneparuif, Moxer
BBINTOJTHSTH PacueThl U
00paboTKy
3KCHEPHUMEHTAIBHBIX
PE3yIbTaTOB C
HCIIOJIb30BaHUEM
nutepatypsl 1 OBM, HO B
HEKOTOPBIX pasjenax
JTOMTYCKACT OIIUOKH.

YBepeHHO 3HaeT
OCHOBHEIE TTOHATHS U
3aKOHBI XUMHUH, yMeeT
OCYIIECTBIISITH
71ab0paTOPHEIH
9KCHEPUMEHT, XOPOLIO
BJIAJICET HABBIKAMHU
OCHOBHBIX XUMHYECKHX
onepaiuii, yBepeHHO
MOXET BBIIOIHSATH
pacdeTsl 1 00paboTKy
9KCTIEPUMEHTAIIBHBIX
Pe3yJIBTaTOB C
HCIIONB30BaHHEM
nutepaTypsl 1 OBM.

HOIIK -2.2 . ®opmynupyer
3aauu npodeccHoHaIbHON
JIeATEIbHOCTH HA OCHOBE
COBPEMEHHBIX
MaTeMaTHYECKUX METO/IOB

He Bnaneer TeopeTuueckumMu
OCHOBaMH XHMUS; HE 3HAeT
METOJIOB TEOPETHIECKOT0
TUTAHUPOBAHMST XUMUYECKOTO
9KCTIEpUMEHTa U HE yMeeT
COCTaBJIATh IIJIaH IIPOBEACHUS
UCCIIEJOBAHMS, OCYILLECTBIISTH
00paboTKy M aHAJTN3 MOTYYIEHHBIX
PE3yJIbTaTOB; HE BIa/ICeT
HaBBIKAMH CaMOCTOSTEIBHON
paboThI B 00JIACTH XUMUU U
(HM3UKO-MaTeMaTHUECKUM
armaparoM o0paboTKy
PE3yJIbTaTOB IKCIEPHUMEHTA.

[ToBepXHOCTHO 3HaeT
TEOPETHYECKHUE OCHOBBI XUMUH,
HE B ITOJJHOM 00beMe 3HaeT
METO/Ibl TEOPHHU [UIAHHUPOBAHHUS
XUMHYECKOTO KCIIEPHMCHTA,;
HE B [OJIHOM 00beMe IPOBOIUT
aHanu3a 1 00paboTKy
PE3yJIbTaTOB IKCIEPHUMECHTOB;
HE B IIOJTHOM 00bEMe BIaseeT
HaBBIKAMH CaMOCTOSITCIIBHOM
paboThI B 00JIACTH XUMUU U
(bHU3HKO-MaTeMaTHIECKUM
.anmapaTom o0paboTKH
pe3yJIbTaTOB.

Xopoo 3HaeT
TEOPETUUECKUIN MaTepHal,
HO B OTJIEJIBHBIX pa3jenax
JIOITyCKaeT HETOYHOCTH;
3HAeT METObI
TEOPETHIECKOTO0
IUTAaHUPOBAHMS XUMHUYECKOTO
IKCIIEpHUMEHTa; 3HAeT
METO/IbI aHANIN3a U
00pabOTKH Pe3ynbTaToB
9KCIEPUMEHTOB, HO HE
BCEra BEPHO UX MPHMEHSIET;
BJaJieeT PH3HUKO-
MaTeMaTH4YeCKHM anlapaToM
00pabOTKH Pe3yNIbTaTOB.

OTIUYHO 3HaeT
TEOPETUUECKUN
MaTepHai; 3HaeT METO/Ibl
TEOPHH IUIAHUPOBAHUS
SKCIEPHMEHTA; 3HACT
METOJBI aHaIN3a U
00paboOTKH Pe3yNIbTaTOB
SKCIIEPHMEHTOB; BlIaJleeT
(bU3MKO-MaTeMaTHIECKUM
annapaToM




8. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
8.1. YueOHasi iuTepaTrypa, neyaTHble U3aHUs OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarolierocs W3 4yucia JIuil,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OOmias u Heopranudeckas xuMust: YueOHuk 11 By30B / H.C. AxmeToB.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 Tnuaka H.JI. O6mas xumus: YuyeOnuk mis 6akanaBpos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii 51.A.O0mas u Heoprannveckas xumusi: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

8.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHbie coeaunenusi: y4e0. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huxuuit Hosropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. Xumudeckasi CBsi3b M CTpOCHHE BemiecTBa: MoHorpadus/ B.W.
Haymos, I'.A. [lanuueBa, JI.H. YersipOok, X.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 AJIL I'ankun, B.K Ocmanos., «Xumusay, 2013.

8.3. MeToauuyecKkue YKa3aHusi, pCKOMECHIAUUHU U APYIrue MaTepuajbl K 3AHATUAM

B cnucok «Meroanueckue ykazaHus, pEKOMEHAANN U IpYrHe MaTephalibl K 3aHATHUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIIMHE:

8.3.1 Memoouueckue ykazanus, pa3padomanHsle nPenooasameiimu:

3.1 ManyneBuu XX.B. Benenue B xkypc obmieit xumunu. OCHOBHBIE MOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K JJabopaTopHBIM padoTaM 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUs»
st ctynentoB HampasieHud 18.03.01 «Xumuueckast rexnonorus», 19.03.01 «buotexnonorusy,
11.03.04 «OnexTpoHrKka u HaHOZJIEKTpoHHKa», 22.03.01 «MarepuanoBeneHre U TEXHOJIOTHH
MaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontreBa //
Hwxunit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTbI XUMHYECKOI TEPMOIMHAMUKH B Kypce 00Ieil XUMUH: METO/.
yKa3aHMs K J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHUAM IO Kypcy OOIIed XUMMHU Ul CTYIEHTOB
XMMHUYECKHX U HEXUMHUYECKUX CIEHUAIBHOCTEH JTHEBHBIX, BEYEPHUX M 3a0YHBIX (aKyIbTeTOB /
B.1. Haymog, XX.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropox, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHWS XHUMHYECKHX PEaKIIHi:
METOMYECKHE YKa3aHUsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy o01ei
XUMHUH JJIsl CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0uHbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }0.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XUMHYECKUX peakiuil. XUMHUYECKOE PAaBHOBECUE: METO/I.
yKa3aHWsl Uil TPOBENCHUS JaOOpaTOPHBIX 3aHSATHH TO Kypcy OOmIed XMMUU JUIsl CTYICHTOB
XUMHAYECKUX U HEXMMUYECKUX CIHCIUAIBHOCTEH IHEBHBIX, BEUCPHUX U 3a0YHBIX (aKyIbTeTOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3JI€KTPOIMTOB: Y4EOHO-METO/1. TOCOOME K TPAKTUICCKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTeH JHEBHBIX, BEUYCPHHX M 3a0uHbIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuauit Hosropon, HI'TY um. P.E.
Anexceesa. 2020. — 33 c.

3.6. CamconoBa A.J[. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU: METOJUYECKHE
yKa3aHUs K JJaOOpaTOPHBIM U MPAKTUUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHAIbHOCTEH THEBHBIX, BEUCPHHUX U 3a0YHBIX (OpM 00ydeHHUs)/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceesa.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEICHUS TEKYIIEr0 KOHTPOJIS MO Kypcy OOIIell XUMHUU W HEOPraHMYeCKOW XWUMHUU IS
CTYJICHTOB XUMHUYECKUX M HEXUMUYECKUX CIEHIUATbHOCTEH JHEBHBIX, BEYEPHUX U 3A0UHBIX (HOpM
oboyuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBanera O.H. Dnekrpoxumusi: METOAUYECKHE YyKa3aHUs K JIaOOpaTOPHBIM H
MPAKTUYECKUM 3aHATUAM 10 Kypcy OOIIel XUMHUU AJISl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAIbHOCTeH JTHEBHBIX, BeUEpHHX M 3a04HbIX (popm obOyuenus / O.H. Kosanera, HO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconosa // H. Hoeropoa. HI'TY um. P.E. AnekceeBa. 2012.
52 c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJMWYECKHE YyKa3aHUs K MPaKTHYECKUM
3aHATUSAM 10 Kypcy OOIIe W HEOpraHWYecKOW XHMHUHU [UJISl CTYJCHTOB XUMUYECKHX U
HEXUMUYECKUX CIEeIMATILHOCTEN THEBHOW M BedepHeu ¢opm oOyuenus / JILA. CmupnoBa, JK.B.
Manynesuu, ['.A. I[lanuueBa, I'.®. Bomomun, JI.H. Yertsipbok, C.B. KpacnonyOckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS Jis
MPOBEJICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIeH XUMHUU A CTYICHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIMATbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX (hopm oOydeHwus /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. Haymos B.1. Xumuueckasi cBs3b: METOJI. YKa3aHUS K MPAKTHUECKUM 3aHATHSAM IO
Kypcy oOIel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEIHaTbHOCTEH MTHEBHBIX, BEUEPHUX U
3aouHbIX (pakynbreros/ B.M. Haymos, JI.H. YersipOok, I'.A. ITanuuesa // H. Hosropox, HI'TY
uMm. P.E. Anekceena. 2012. 37 c.

3.12. HaymoB B.M. KowmruiekcHble cOeIMHEHHs: METOAWYECKHE YKazaHus K J1ab. u
MPAKTUYECKUM 3aHATUAM MO Kypcy obmedt u Heopranuudeckoil xumuu HI'TY ans cryaentos
xuMuueckux crenuanpaocteit / B.M. Haymos, I'.A. [Tanuuesa, JI.H. Yetsipooxk. // H.Hosropo.
HI'TY um. P.E. Anekceena. 2014. 51 c.
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8.3.2 Memoouueckue ykazanus, paspabomannsie HI'TY

3.1. Meronnyeckue peKOMEHIAIMHM IO OpTaHU3alMHM ayAUTOPHOM pPaboThL. I[IpUHATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

3.2 MeToauueckre peKOMEHAAlUU 110 OPraHU3alMK U IUIAHUPOBAHUIO CaMOCTOSITEIILHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Alekceesa, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nmocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (opM H
MeronoB  oOyuenusi», Epmaxoa T.M., MHWeamkun E.I'., 2013 r. DinekTpoHHbII
aapec:http:/www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

9. TH®OPMALMOHHOE OBECIIEYEHHME JUCIUIIJINHbI

VY4eOHbI mpouecc MO  AUCHMILUIMHE  o0ecrieueH  HeOoOXOIUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PACIpOCTPAHSEMOrO MPOTPAMMHOIO OOECIeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

9.1.1lepeuens pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHHMKAUMOHHOI ceTn «MHTepHET,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCHUNJIMHBI (MOIYJIA)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOJIBb3YEMbIX IIPH MPOBEAECHUN PA3JIMYHBIX BUI0B
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):

1. Koncynperantllntoc [OnexktpoHHblit pecypc]: CrnpaBouHas mpaBoBasi cucreMa. - Pexxum
noctyna: http://www.consultant.ru/.

2. Hayunas  omextponHas  OmbOmmoreka  E-LIBRARY.ru. —  Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEYHAass cucTemMa Znanium.com [DJIEKTpOHHBIM pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

5. OtkpeiTOe oOpa3zoBaHue [DNEeKTpOHHBIN pecypc]. - Pexxum noctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

6. Polpred.com. O63zop CMHU. [lonrnomexcmosas, muocoompaciesas oaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4eckKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DINeKMpOHHbILL
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Vuusepcumemckas ungopmayuonnaa cucmema Poccua [Onexkmpounviii pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.
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9.2.IlepeyeHsb NpPOrpaMMHOro odecneyeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Taonuua 7 — Ilepeuenv I1eKmpoHHBIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue 3bC Ccbuika, 10 KOTOpO¥
ocymectBiasiercs gocryn k 9bC

1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 KOpaiit https://biblio-online.ru/

Taonuya 8 — Ilepeuenv npozpammnozo obecneuenus

IIporpaMmMHoe o6ecnieuenne, NCMOJIb3yeMoe B
YHUBepCUTeTe HA JI0rOBOPHOIi 0CHOBe

IIporpammHoe o0ecnieueHune
CBO0OOJIHOIO
pacnpocTpaHeHus

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moarnucka MSDN 4689, moanucka
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 or 25.09.14)

Microsoft Office Professional Plus 2007 (mumen3ust No
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP mur. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (sutiensust Ne 43178980)

MicrosoftOffice 2007 (iunensust Ne 44804588)

1C npennpusrue 8.1 (JIMLIEH3MOHHOE COTJIAIIEHNE
Ne800908353 ¢ 3A0 «1Cy)

Adobe Design Premium CS 5.5.5 (nuniensust Ne 65112135)

Dr.Web (gorosop Ne 31704840788 ot 20.03.17)

Koncynbrantllinroc (JJorosop Ne 28-13/16-313 ot 27.12.16)

Texaskcnept (Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NPO(ECCHOHANBHBIX O

a3 JaHHbIX H HH(bOpMaHHOHHBIX

CIPAaBOYHBIX CHCTEM, K KOTOPbIM oOecreueH AocTyn (ynajdeHHbIH A0ocTym). JlaHHBIM mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nmanHoMm pasznene moryt ObITh PUBEIEHBI PECYpPCHI

(ccbUIKM Ha calThl), HA KOTOPBIX

MO>XHO HaMTH IMOJIC3HYKO IUIA KYypcCa I/IH(I)OpMaI_II/IIO, B T.4. CTATUCTHYCCKUC HJIU CIIPAaBOYHBIC

JlaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KypCHI U T.JI.
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Tabnuya 9 — Ilepeuens

uud)opmauuonubtx CRPABOUHDBIX cCUCmem

COBpPEMEHHbIX npogheccUOHANbHBIX 0a3

Oanunvix u

HaumenoBanue npodgeccnoHanbHOM 6a3bl

Hoctyn k pecypcey (yaajaeHHbIH
AOCTYI C YKa3aHUEM

Ne N .
JAAHHBIX, HHPOPMATMOHHO-CIIPABOYHOM CHCTEMbI | CCHLIKH/IOCTYI U3 JIOKAJBHOI
CeTH YHHUBEPCHUTETA)

1 basza  ngaHHBIX  CTaHZApTOB M pEriIaMeHToB | https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
OnexTpoHHas 0a3za  W30paHHBIX  cTared IO )

2 P P http://www.philosophy.ru/
bunocopun

3 EnuHblii apXxyuB SJKOHOMHYECKUX U conmonornueckux | http://sophist.hse.ru/data access.s
JAHHBIX html
Bba3sl aHHBIX  HamuoHanbHOrO  coBera  IIO

4 Hu 1 http://www.ncva.ru
OLIEHOYHOH JIeSITENLHOCTH
CnpaBouHas MpaBoBast cucreMa .

5 JIOCTYII U3 JIOKAJIbHOW CETH
«KoncynbrantlInrocy
NudopmanmonHo-cripaBoyHas CucTeMa .

6 JOCTYM U3 JIOKAJIbHOU CETH
«Texkcnepr»

B T1a6m.10 ykazan mepeycHb

10. OBPA3OBATEJIBHBIE PECYPCBbI JJIS1 UHBAJIN/10B U JIML C OB3

00pa30BaTeNbHbIX PECYPCOB,

UMeroImux  (HOpMBI,

AJIalITUPOBAHHBIC K OI'PaHUYCHHUAM HUX 3O0POBbsA, 4 TAKIKC CBCACHHUA O HAJIWYHHN CIICHHAJIBHBIX
TCXHUYCCKHUX CpCIACTB 06yqu1/m KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOI'O I10JIb30BAaHMUA. HpI/I
3aI10JIHCHHUHU Ta6J'II/II_U>I MOJKET OBITH HCIIOIL30BaHa HH(bOpMaHHH, pasMCIICHHAasT B IIOAPA3ACiic

«loctynHas

cpeaa» CIICUAIM3NPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 — Obpazoseamenvhule pecypcovl 013 uHeaUud08 u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/lﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NPHCIOCOOICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT'0 ¥ HHAMBHUAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
10J1b30BAHUSA
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHuUe mpudra
CHeualbHOe MOOMIIBHOE NMPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT AU
3 OBC «¥Opaiit» BepCHs IS CIaO0BUISITNX
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOUMOE J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYyebHble ayIUTOpPUU [JIs TMPOBEIACHUSA 3aHATHN MO AUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPEICIICH B
JTAHHOM pa3Jiee.

Taonuuya 11 — Ocnawgennocms ayOumopuii U nomMeweHuil 01 CamoCmOAMeabHOU
paoomout cmyoenmos no OUCUUnIUHe

KOHTPOJISI U IPOMEKYTOUHOMI
artectanuu (kadeapa
"IIpousBoACTBEHHAS
0€30IaCcHOCTb, YKOJIOTHS U
xumus" r. Hwxuuit Horopon
,Kazanckoe m1., 12)

Beimpsamurenu b5-47 — 6 mr.,
pH-metper «I1JI-301» - 4 T,
KaJOPUMETPHI — 4 IIT.,

BEChI aHAJTUTHYCCKUE 4 IIIT.,
muctrmsatop 13-10 - 1 mT.,
KOJIOOHArpeBaTeNy — 3 MIT.;
BOJILTMETPHI IudpoBbie B7-38 — 3 .,
BECBHI TEXHHUYECCKHUE — 2 IIT.,

Tabauiel Menaeneesa- 4 mit.,
nmabopaTopHas XUMHYECKas Iocyaa u
peaKkTUBBI

HabOp y4eOHO-HATIISIIHBIX TOCOOMIA

Ilepeuenn
HanmMmeHnoBanue JUIECH3UOHHOI'0
aynnTopm‘fI u OCHaIIIeHHOCTb ayunTopm‘/i MporpaMMHoOro
Ne NoMeleHu ! IJIs NOMeIeHu ¥ MOMeINeHNH 1151 o0ecreyeHus.
CaMOCTOSITEJILHOM CaAMOCTOSITEIbLHOM paGOTLI PexkBU3UTHI
padoTbI MOATBEPKIAAI0LEr0
HOKYMECHTA
1. Tocka memoBast - 2 IIT.
2. Crobl 1abopatopHbie (pabouce MECTO
cTynenTa) Ha 20 Jen.;
3. PabGouee mecTo mpenoaaBarens — 2 ImiT.;
4. BerTsoxHBIe IIKAQH - 2 IT;
6264 1 6261 5. O6opynoBaHue T IPOBEACHHS
VY4eOHbIe ayqUTOPUH IS 1m1a00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
MIPOBEACHUS TPAKTHYCCKUX M | XUMHUS:
7mabopaTOPHBIX 3aHATHH, mKad CymImIbHBIN - 2 MmT.,
TPYIIIOBBIX H JJEKTPOXUMUICCKHE STUCHKH TSI H3MEPCHUS
VHIUBHUYaTbHBIX OJIC XMMHYECKOTO 3JIEMEHTa - 3 IIT.,
1 KOHCYJIbTAIIUH, TEKYILETo ANIEKTPOJIU3EPHI - 4 WT.,

6147
y4eOHast ayTUTOPHS JIJIst
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIVBH-

2 JyaJbHBIX KOHCYJIbTALUH,
TEKYLIEro KOHTPOJIS U
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBEH-
Hast 0€30IMaCHOCTh, SKOJIOTHS
u xumus" . HuwkHwuii
Hosropon, Kazarackoe m1., 12)

1.Jlocka menoBas

2. PaGouee MecTo mpernoaBaTens

3. PaGouyee mMecTo cTyzneHTa - 64 yen.
4. IlepcoHanbHbII KOMOBIOTEP

1. Windows XP, Prof, S/P3
(momnucka Dream Spark
Premium, morosop
NeTr113003 ot 25.09.14);
2. Dr.Web (Dr.Web (c/u
B241-3)B7-6EP7-BQB4 ot
18.05.2020)

6265

3 y4eOHast ayTUTOPHS JIJIst

MPOBEJCHUS 3aHATUH
JICKITHOHHOTO U

1. Jlocka meinoBas - 1 1T,

2. Tabmuua JI.1. Menneneesa - 1 mir.
3. PabGouee mecTo mpenogaBatens

4. Pabodee MecTo cTyneHTa - 42 ger.
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Ilepeyennb

HanmenoBanmue JINIEH3HUOHHOT 0
ayAMTOPHUIl U OcHalEeHHOCTH Ay IUTOPHUI NMPOrpaMMHOI0
Ne NOMelleHU 1151 MOMEIEeHU U OMeIeHHH IS o0ecrneyeHusl.
CaMOCTOSITEJIbHOM CaMOCTOSITeJIbHOM PadoThI PexBU3UTHI
padoThI NMOATBEPKAAIOLIEr o
AOKYMEHTA

CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U HHIVBH-
NyaJbHBIX KOHCYJbTAIIUH,
TEKYLIEr0 KOHTPOJIS 1
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBeH-
Hast 0€30MacHOCTb, PKOJIOTHS
u xumusa" T. Huxamit
Hosropon, Kazarackoe m1., 12)

12. METOAUYECKHUE PEKOMEHJAIIUU OBYYAIOLIIUMCHA
ITO OCBOEHUIO JTUCHUITJIMHBI

12.1. OO0mue MeToaMYeCKHE PEKOMEHJAUMU A OO0y4YalOIIUXCH MO0 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JlucuuiuinHa — peaqu3yercssi I[OCPEACTBOM  IPOBEAEHUS  KOHTAKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUYAIOLIMXCS U IPOMEKYTOUHON aTTECTALUH.

KonTaktHas paboTa MOXET ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKXKe MPOBOJUTHCS B
3JIEKTPOHHON HH(pOpMaAIIMOHHO-00pa3oBaTenbHON cpene yHuepcutera (nanee - OHMOC). B
CIy4yae TMPOBEJCHUS YaCTU KOHTAKTHOM pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM y4deOHBIX 3aHATHH), TPYIOEMKOCTh KOHTAaKTHOW paboTbl B DMOC sKBHBaneHTHA
ayIUTOPHOM padore.

[IpenogaBanue  OUCLMIUIMHBL  BEAETCA C  NPUMEHEHMEM  CIEOYIOIIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-0aN1bHO-PeUmuH208as MEeXHON02USA OYEHUBAHUA(NPU HATUYUL);

- KOILOK8UYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycCHeBaeMOCTH CTYJAEHTY MOKET OBbITh BBICTaBJII€HA OIIEHKAa IO
IPOMEXYTOUHOW aTTecTallMM B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMecTp Oaytamu. CTyneHTHI,
BBITMIOJTHUBIIIME BCE 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IPOMEKYTOUHOU aTTecTalluu (3K3aMeHy).

PesyabraT 00yueHuss cuuraercsi cOpMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIU
TEOPETUYECKOE COZAEp KaHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCcTHBIX coOeceoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATEIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; cBOOOJHO
CIpAaBIIIETCA C 3aJadaMM, BOIPOCAaMU M JPYTMMM BHUAAMH 33JaHHUM, HCIOJIB3YeT B OTBETE
JOTIONTHUTEBHBIA MaTepuan. Bce mpegycMoTpeHHble paOouell yuyeOHOM mporpammoin 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TpeOOBAHUSMH, CTYAECHT CIIOCOOEH
AQHAJIM3UPOBATh TOJYYECHHBIE PE3YyJbTaThl, IPOSBISAET CAMOCTOSATEIBHOCTh IPU BBINOJHEHNUN
3a1aHUM.

Pe3syabrar 00yueHusi cumraercsi C(OPMHUPOBAHHBIM HA IOPOIrOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOIHOCThI0. IIpH ycTHBIX coOeceJOBaHUSAX CTYAEHT
MOCJIeI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3NlaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJayaMy, BONPOCAaMHM M JPYTUMHM BUJAAMHU 3aJaHHid, TpeOyIOUIMX NPUMEHEHHUs 3HaHHM; Bce
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MPEeyCMOTPEHHBIE paboueil y4eOHON mporpaMMoil 3adaHHs BBIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOECH aHAIM3UPOBATh MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBIISIET CAMOCTOSITEIbHOCTD IIPU BBIIIOJIHEHUH 3aJaHUI

PesyabTar 00y4yeHus1 cuuTaeTcs HeCGOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIONMyCKaeT OIMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYAHEHUSMHU BBINOJHSAET 3aJaHUsl, HE JAEMOHCTPUPYET HEOOXOAMMBIX YMEHUH,
KaueCTBO BBIIMOJTHCHHBIX 33J]aHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OI[CHEHO YMCIIOM OajlioB HIJKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

12.2. MeToan4yeckue yKa3anus JJisl 3aHATHI JIEKIITHOHHOT0 THIA

JIeKIMOHHBIN KypC MPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJIaHa. B Xo/ie JeKIMOHHBIX 3aHATHI PacKphIBAIOTCS 6a30BbI€ BOIIPOCHI B paMKax
KOKIOW TeMbl aucuuiuinHbl (Tabmuma 4). O003HAYaIOTCS KIFOUEBHIC ACIEKThI TEM, a TaKkKe
JIeNaloTCs aKIEHThl Ha Hauboyiee CIIOKHBbIE M BaXKHbIE IOJIOKEHUS H3y4yaeMOoro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM JIJIi TOATOTOBKU OOYyYaroOIUXCA K
MPAKTUYECKUM 3aHSITUSM / JJaOOpaTOPHBIM pabOoTaM U BBHIMOJIHEHHS 3aJlaHUN CaMOCTOATEIbHOU
paboThl, a TaKXKe K MEPONPHUATHUSIM TEKYIIETO KOHTPOJSA YCIEBAEMOCTH U IMPOMEKYTOUHOU
aTTECTalMy 0 IUCLUILIMHE.

B Xxonme neKIMOHHBIX 3aHITHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE Y4YEOHOTO
Marepuana.

12.3. Meroauueckne YKa3aHUsi MO0 OCBOEHHMIO JWCHHIUIAHBI Ha J1a00pPaTOPHBIX
paborax

JlabopaTopHbie pabOThl TO3BOJSIOT MPUOOPECTH CTYACHTaM yMEHHs paboTaTh ¢
XUMHUYECKUMH peareHTaMu, Mocyaoi U mpudopaMu, OCYIIECTBIATh XUMUYECKHI KCIIEPUMEHT U
NPOBOJUTH TIEPBUYHbBIC HAyYHBIC HCCiIeNoBaHUsA. B maboparopHbie pabOTH BBEJCHBI AJIEMEHTHI,
MOBBIIIAIONINE HWHTEPEC CTYIEHTOB K HUM M HUX I03HABaTEIbHYIO aKTMBHOCTh. Hampumep, B
pabore "OmpeneneHne MOJISIPHOM MacChl HSKBHBaJeHTa MeTayia" Ompenemnsercs He TOJBKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapuaHT), HO M aTOMHas Macca MeTauia. B paOote
"Omnpenenenne TemaoBoro 3¢dexra peakuuu" TEIIOEMKOCTh KaOPUMETpa OIMpPEaAesaeTCs
METOAMYECKH OoJiee IpaMOTHO, YEM 3TO OINKCAHO BO BCeX JIAOOPATOPHBIX HpakTUkymax. s
MIOBBIIIIEHUS TIO3HABATEIILHOW aKTUBHOCTH CTYJCHTOB U MPUOOPETEHUS UMH TIEPBUYHBIX HABBIKOB
HAy4YHOTO HCCIIEIOBaHMs, B 3TH KJIACCHMYECKHE JIabopaTopHble pabOThl BBEJCHBI AJIEMEHTHI
HAYYHOTO MCCIIEJIOBAHUS, KaK-TO:

a) CaMOCTOSATENIbHO 1101I00paTh PEaKTUBBI AJIS POBEACHHS TOW MIIM MHOM peaKiii;

0) 0OBACHUTH MPOTEKAHNWE OJHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MEepBbIN B3I
o J00HOH, peaKIuy;

B) TIpecCKa3aTh MPAKTHUYECKOE 3HAYCHHWE TOW WM WHOW PEaKIMH, COMPOBOKIAIOMIECHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToaroToBky K Kaxaou J1abopaTopHOM paboTe CTYJAEHT MOJDKEH HadaTh C O3HAKOMIICHHS C
TUTAHOM 3aHSATHS, KOTOPBII OTpakaeT cojiepsKaHue MpeI0KEHHON TEMBI.

[locne BbIMOMHEHHS Kaxa0i JiabopaTopHOW pabOThl CTYAEHT OQOpPMIISIET OTYEeT, B
KOTOPOM YKa3bIBAaIOTCS €M PalboThl, XOA pabOThl, JaeTCsi PUCYHOK M OMHMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BRIYACICHUS M BHIBOIBL.

[Tpu ouleHuBaHMM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJNIHEHHSI DKCIIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl |
CTETIeHb COOTBETCTBHSI PE3yIHTATOB PAaOOTHI 3aIaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO O(OpPMIICHHsI OTUETa MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.
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12.4. MeTtoauyeckue YKa3aHUsI 10 OCBOEHHMI0O [MCUMIUIMHBI HAa 3aHATHUIX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHMS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBIE TEOPETUUYECKUE 3HAHUS, a TAK)KE HAaBBIKOB CaMOCTOSITENIbHOM
paboThI O/ PYKOBOACTBOM NPENOAABATEINS.

Ha npakTuueckux 3aHATHSAX NMPOBOJIUTCS PEIICHUE PAcUETHBIX 3a/1ad U YNPAXHEHUH B
npolecce NpopaboTKU HaubosIee CIOKHBIX TEOPETHUYECKUX BOIPOCOB. DTO MPOBOJATCS B TPEX
dbopmax:

1. ycTHBII onpoc CTYAEHTOB 110 KOHKPETHOM TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 33/1a4 110 JaHHOHU TEME;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJb30BaHMEM YUEOHBIX MOCOOMH, JeKIMHA 1
KOHCYJIbTAallMM NPENoJaBaTelis IPHU BHIIIOJIHEHUU UM KOHTPOJIbHBIX 3aJaHUH.

12.5. MeToanyeckne yKa3aHus M0 CaMOCTOSITEILHON padoTe 06y4alomuxcst

CamocrosTenbHas pabota oOecreuyuBacT IOATOTOBKY OOY4YaOMIErocs K ayJAHuTOPHBIM
3QHITHSIM M MEPOIPHUATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
JTUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKU MPOSBISIFOTCS B AKTUBHOCTH OOYYaroOIIErocs Ha
3aHATHSIX W B KAa4yeCTBE BBIOJIHCHHBIX MPAKTHYCCKUX 3aJaHUN W JAPYyruX (GopM TEKyIIero
KOHTPOJISI.

[Ipu BBIIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHIYyeTCs MpopadoTKa
MaTEepHaJIOB JICKIUH 10 KaXIOW MPOWJACHHOW TeMe, a TaKKe H3YYCHHUE PEKOMEHIyeMOi
JUTEPATypHl, IPEACTABICHHON B pa3jene 6.

B mpormecce camocTosTenbHON pabOThl MPH HM3YYCHUW JUCHUILUIMHBI CTYIACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIICIMATM3UPOBAHHBIX AyTUTOPHUSIX ISl CAMOCTOSITEIBHONH pabOTHI
(ykazano B T1abn. 11). B ayautopusx wumeeTrcs JocTyn uepe3 HHQPOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIIBHON
cpene yausepcutera (QMOC) u sanektponHoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4YeOHbIE W Y4eOHO-METOJMYECKHE MaTephalbl, KOTOPBIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCHIUTIINHBIL.

Jst oOydaromuxcst Mo 3a0uHOM (opme OOydeHHs] caMOoCTOsATeNbHas paboTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

12.6. MeTtoanyeckue yKa3aHus A5 BbINOJTHEHUS] KOHTPOJIBHBIX padoT

[Tpu u3ydyenun kypca « XUMHH» HIPOBOJUTCA 6 KOHTPOJIBHBIX paboT (B TOM uuCIe JIBE
IIPOBEPOYHBIE PA0OTHI IO CTPOEHUIO aTOMA U IIEPUOIUYECKUM CBOMCTBAM).
B koutponbHyto pabory Ne 1 mo pasmeny ABa BXOAST BONPOCH MO XMMHUYECKOM

TepMOoJuHaMuKe: BapuaHT 1 - 28 (mo BBIOOpY mpemnojaBaTens) U3 METOAMYECKUX YKa3aHWil:
I''H.Bopucosa, A.B. bopucos, O0.B. barranosa, B.K. OcmanoB OcCHOBHBIE 3aKOHOMEPHOCTH
npotekanusa xumuueckux peaxkiuii. H.Hosropox, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

B xontponbHyto paboty Ne 2 (pa3gen 3) BXOAAT BOIPOCHI MO CIEAYIOIIUM TEMaM:
CKOpPOCTh XMMHUYECKHUX pEakiMii, XMMHUYecKoe paBHoBecue: BapuaHt 1 — 28, 1-27 (mo BbeIOOpY
npenogasarens) u3 mMeroaudeckux ykasanuil: I.H. bopucosa, A.B. bopucos, F0.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MNpOTeKaHUd Xxumudeckux peakuuii. H.Hosropop,
HI'TY um. P.E. Anekceena. 2015. — 49 c.

B xontponbHyto pabotry Ne 3 (pa3zzmen 4) BXOAST BOIPOCH IO CJEAYIOIIMM TeMaM:
CrocoObl BBIPAXKEHHS] KOHIIEHTpPAIL[MM PAacTBOPOB; PEAKIMHM HOHHOTO OOMeHa, ruaponus, pH
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pactBopoB u [1P: BapmanT 1-30 (mo BEIOOpY IpemoaBaresis) U3 METOIUYECKHX yKasaHui: A.B.
bopucos, A.J[. CamconoBa, I''H. bopucoBa KoHTponbHBIE 3amaHMsl 10 TEME PpPacTBOPSHI.
H.Hosropog, HI'TY um. P.E. Anekceepa. 2017. 14 c.

B xonTponbHyo pabotry Ne 4 (pazzmen 5) BXOAST BOMPOCHI MO TE€MaM: OKHCIUTEIHHO-
BOCCTAHOBUTENIbHbBIE PEAKLIUH, JIEKTPOAHbIE TIOTEHIIMANIBI, ypaBHEHHE HepHceTa, ranpBaHnyecKkue
3JIEMEHTHI, dJekTposn3: BapuaHThl 1-30 (mo BeIOOpPY mpenojaBaressi) U3 METOIUYECKUX
ykazanuii: T.B. Ca3zonteeBa, A.Jl. CamconoBa Xumus. KoHTposIbHBIE BOITPOCHI 0 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIM CHCTEMaM W KOPPO3WU METAJUIOB Ui CTYJIEHTOB HEXHMHYECKUX
cnenuansHocteit. H. HoBropoa. HI'TY um. P.E. Anekceesa. 2007.17 c.

B konTponeHyto padoty Ne 5 (1 u 2 npoBepouHbie paboThI IO paseny 6) BXOAAT BOIPOCHI
no crpoenue aroma u Ilepmoamueckomy 3akony um. .M. MenneneeBa: 3aganue 1- 25 (mo
BbIOOpPY IpenojaBaTelisi) U3 Metoauueckux ykasanuil: JILA. CmupHoBa, XX.B. Manynesuy, I".A.
[TannueBa, [.®. Bomomun, JL.H. Yertsipbok, C.B. Kpacnomybckas. Crpoenue aroma. H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kouTponbHyto padoty Ne 6 (pa3aen 7) BXOAST BOMPOCHI MO0 XUMUYECKOUW CBS3U: 3a7aya
1-29 (mo BeIOOPY mpenoaaBarens) u3z meroauueckux ykazanuid: O.H. Kosanesa, T.B. Ca3ontbena,

A.Jl. CamconoBa Ctpoenne atoma. Xumnueckas cBa3b. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

13. OUEHOYHBIE CPEJACTBA J1JI51 KOHTPOJISAI OCBOEHUSA U CIHUIIJINHbBI

TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MaTepUaJbl, He00X0AUMbIe JJIsl OLEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Bonpocsl, nHANBUAYaIbHbBIE 33JaHHS U 33]Ia4H [IPEICTABICHBI B METOUYECKIX YKa3aHUAX
K MPAaKTHYECKUM U JJabopaTopHbIM 3aHsATHAM [3.1 — 3.13], nmpencraBiieHHbIX B 11. 8.3.

Ilpumepvt munoswvix 3a0anuil:

13.1.1. TunoBsble 3aJaHNsl K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM
3ansaTue Ne 6 (1,5 yaca)
OKuCINTE/IBHO-BOCCTAHOBHUTE/IbHBIC peakunu. Pemenue 3agay

1. CamocrosiTenibHOE pelieHHe 337a4 (10 WHIMBHUAYaJlbHOMY BapUaHTy) Ha TeMy
«OKHCIUTETBHO-BOCCTAHOBUTENIBHBIE peakium» (0 BHIOOPY MpEnoAaBaTeis U3 METOAMYECKHX
yKa3zaHuil K Ja0opaTOpHbIM U mpakTHdeckuM 3aHsaTusM: CamconoBa A.Jl.,, Tamkun A.JL,
CazonteeBa T.B. «OkucnurtenbHo-BoccTaHOoBUTENbHBIE peakuuu» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1. Ompenenute BO3MOXKHOCTH CAMONPOU3BOJIBHOIO IMPOTEKAHHWsI PEAKUUU TMPU
CTaHJAPTHBIX YCIOBUAX
2KMnO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ormpenenute BO3MOXKHOCTh CaMONPOU3BOJIBHOIO MPOTEKAaHUs peakuuu Mpu
CTaH/IapPTHBIX YCIOBUAX

2KMnO, + 16HBr = 2MnBr; + 5Br;, + 2KBr + 8H,0
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3. Omnpemenure BO3MOKHOCTH  CaMOINPOU3BOIBHOIO  IPOTEKAHHS  PeaKIUU

CTaHAApPTHBIX YCIIOBUAX
2Fe0,” + 8H" + 2Br — Fe®' + Br, + 4H,0

4, OHpeI[eJII/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOTO INPOTCKAHUA  pPCAKLIUU

CTaHAApPTHBIX YCIIOBUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. Beruncnure KOHCTAaHTY paBHOBECHUs PCaKIUN
2KMnO, + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K,SO,4 + 8H,0
6. Omnpeznenure HapaBJICHHE PEAKIMK IIPH CTAHIAPTHBIX YCIOBUSIX
2KMnO, + 5H,S + 3H,S0,4 = 2MnS0O,4 + 2S + K,SO,4 + 8H,0

npu

pu

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHU moadepute K03()(PUIMEHTHI B CIEIyIOMUX

OKHCJIMUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX. VkaxuTe OKHUCINTEIb U BOCCTAaHOBUTEIb. Kakoi

HU3 3JICMCHTOB OKHCJISICTCA, KaKOH BOCCTaHABIMBAETCA?
1)A| + K>Cr,07 + H,SO4— Alz(SO4)3 + Cr2(504)3 + K,SO,4 + H,O
2) Al + KMnO,4 + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
3) MnO, + KCIO3; + KOH— K>,MnO,4 + KCI + H,O
4) Bi,O3 + Br, + KOH— KBiO; + KBr + H,0O
5) SnCl; + K;Cr,0; + HCl — SnCl, + CrCl; + KCI + H,0
6) Mgl + H,O; + H,SO,— I, + MgSO4 + H,0
7) FeSO, + KCIO; + HQSO4—>F62(SO4)3 + KCI + H,0O
8) KNO, + Ks,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO, + H>,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FeCI3 + H,O— H,S0, + FeCl, + HCI
11) H,S + K,Cr,07 + H,SO4— S + CI’Q(SO4)3 + K,SO4 + H,0
12) H,SO3; + HIO3— H,SO,4 + HI
13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO,4 + Ky,SO4 + H,O
14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO,4 + H,0
15) SO, + KMnO4 + H,O — K»SO4 + MNO, + HySO4
16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0
17) MnO, + H,SO4— MnSO,4 + O, + H,O
18) FeSO4 + KMnQOy4 + H,SO4 — Fez(SO4)3 + MnSQO, + K;,SO,4 + H,O
19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,O
20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,0
22) P + HNO3z + H,O — H3PO,4 + NO
23) KMnO,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO
24) Fe,03 + KNO3; + KOH— Ky,FeO,4 + KNO, + H,O
25) I, + KOH — KI + KIO3 + H,0
26) KIO3; + H,O5 + H,SO4— O + 1 + Ky,SO4 + H,O
27) Al + KOH + H,0O —KJ[AI(OH)4] + H»
28) SnCl, +KMnO,4 + HCI — SnCly + MnCl, +H,0
29) Cl, + KI + KOH — KCI + KIO3 + H,0O
30) SnCl, +FeCls — SnCl, + FeCl,

8. MeTromoM 3IIEKTPOHHO-HOHHBIX YPaBHEHHWH COCTaBbTE ITOJIHBIC YPABHEHUS PEaKITHH,

YYHUTHIBASI, YTO WJIA OKUCIIUTEIb, WJIM BOCCTAHOBHUTEIb SBIISIOTCS Takke U cpenoi. O0oCcHyWTe Ha

32



OCHOBAHMHU CTaHAJAPTHBIX OKHUCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX IMOTCHOHWAJIOB BO3MOXHOCTDH
NPOTEKAHHS JaHHBIX PEaKIIHi.

l) KI + HySO4/kont/— I, + H»S + Ky,SO4 + H,O

2) KBr + H,SO4/kon1/— Bry + S + K»,SO,4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO,4 + S + H,0

5) Al + H,SO4/xoH1/— Alz(SO4)3 + H,S + H,0

6) Cu + H,SO4/kon1/— CuSO4 + SO, + H,0

7) Ag + H»SO4/koH1/— AngO4 + SO, + H,0

8) HCl/xounn/ + MnO,— Cl, + MnCl, + H,0

9) HCl/xonn/ + KMnO4—Cl; + MnCl;, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCl;, + H,0

11) HCl/koun/ + CrO3 — Cl; + CrClz + H,0

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/konny/ — ZnSO4 + H,S + H,O

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNO3z— Cu(NOs3); + NO + H,0O

16) CuS + HNOs/konu/— H,SO, + CU(NO3)2 + NO, + H,0O

17) FeS + HNOs/konu/— FG(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNOz— S + NO + Mn(NO3); + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NO3)3 + NO; + H,0O

20) MnS + HNO3/KOHH/—>H2804 + NO, + Mn(N03)2 + H,0O

21) Ag + HNOs/koni/— AgNO3 + NO, + H,0

22) Zn + HNO3— Zn(NO3); + NO + H,0

23) Mg + HNOg/ouenbpas6./— Mg(NO3), + NH;NO3; + H,0

24) Fe + HNO3— Fe(NOg)z + NO + H,0

25) S + HNOz— H,S0, + NO

26) H,S + HNO3;— S + NO, + H,0

27) Cu + HNOgs/pa36/— Cu(NO3), + NO + H,0O

28) Sn + HNOs/kou1/— H,SnO3; + NO, + H,0

29) Fe + H,SO4/xon1/— FEQ(SO4)3 + S0, + H,0O

30) KyS + HNO3z— S + NO + KNO3 +H,0

9. OKHCIHTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusa BBIPpAXKACTCAd HWOHHBIM YPABHCHHCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHNTCIIEM, Kakoil — BoccTaHoButeileM. CocTaBbTE HOHHO-
AIIEKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NOs + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr'® + BiOs + H" — Bi "+ Cr,0;” + H,0

4) SO, + Cr,07 + H — Cr™ + SO~ + H,0

5) CI” + MnO; + H" — Cl, + Mn*™ + H,0

6) H,0, + MnO; + H* — O, + Mn*? + H,0

7)1 +NO; +H" — I, + NO + H,0

8) Br + Cr,0,% + H" — Cr"+ Bry+ H,0

9) I + HO, + H*— I, + H,0

10) Cl, + OH™ — CI + ClO3 + H,0
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11) H,S + MnO4 + H* — S + Mn*? + H,0

12) CI" + MnO; + H* — Cl, + Mn*? + H,0

13) Mg + NO3™ + H* — Mg ** + NH," + H,0

14) CIO; + SOs* + + H* — CI'+ SO,* + H,0
15) NO; + MnO, + H" — NOz + Mn*? + H,0
16) Br, + OH™ — Br + BrO;z + H,0

17) Sn*? + BrOs + H" — Bry*+ Sn**+ H,0

18) Cu + NO; + H* — Cu "2 + NO, + H,0

19) Cr,0;% + H + Fe™ — Cr+ Fe™ + H,0

20) Br + MnO, + H" — Br, + Mn*? + H,0

21) Pb + + NO3 + H* — Pb "2+ NO + H,0

22) Mn*? + CIO3 + OH™ — MnO4* + ClI '+ H,0
23) Bi + NO; + H" — Bi*" + NO + H,0

24) Cr,0% + 1 +H > Cr** + 1, +H,0

25) CrO;™ + Br, + OH'— CrO4* Br + H,0

26) SO5* + Ag* + OH — SO4* + Ag + H,0

27) Fe** + MnO4 + H" - Fe** + Mn®* + H,0
28) MnO4 + I + H* — I + Mn®* + H,0

29) MnO, ™ + SO5™ + Hy0 — MnO; + SO.% + OH’
30) MnO,; + OH™ +S05*>” — SO, + MnO,* + H,0

13.1.2. TunoBbIe 3a1aHusI 1JI51 JIAOOPATOPHBIX PadoT
JlaGopaTopHoe 3ansitue Ne 1 (2 yaca)
CkopocTh XMMHYECKO# peakiuy U XUMHYeCKOoe pAaBHOBeCHe.
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Uro Ha3bIBaeTCs CKOPOCTHIO XUMHUYECKOM peaknuu? B Kakux eauHUIaX OHa
u3mMepsiercs?

2. Kak 3aBHCHT CKOPOCTh XUMHUYECKON PEAKIIMU OT KOHIIEHTPAIMH PEarupyIOINX BEIIECTB
JUISL CJIO’KHBIX pEeaKIuii?

3. Hanumure KMHETHYECKOE YpPAaBHEHHME AJII TOMOI€HHOH peakuuud. OT 4ero 3aBUCHT
KOHCTaHTa CKOPOCTH XUMUYECKON PEAKIIUU?

4. Yto Ha3bIBAIOT MOpAAKOM peakuuu? Kak sKCnepuMEHTanbHO ONPEAETSIOT MOPSAIO0K
peaxkuy Mo JaHHOMY BELECTBY?

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTh XHMHUYECKOM peakuuu B TE€TEPOreHHBIX
cucremax?

6. Kak 3aBucut ckopocth peakiuu ot temnepatypsl? [Ipasuno Bant-I'ododa.

7. Yro Ttakoe karanuzaTop? KakoB MmexaHusm JeicTBus kaTanuzaropa?

8. ®aKkTOpBI BIUAIOLIME HA TOMOTE€HHBIN U F€TEpOreHHBIN KaTanus?

9. Kakue peakiiu Ha3bIBatOT 0OpaTUMBIMU U HEOOPATUMBIMU?

10. YTo Ha3bIBAIOT COCTOSTHUEM XMMHUYECKOTO paBHOBECHS?

11. Ilpunnun Jle-Iatense? [IpuHIMIBI CMELIEHUS XUMUYECKOTO PABHOBECHS?

12. YTo Ha3bIBaIOT KOHCTAHTOW XMMUYECKOTO PaBHOBECHSA?
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13.1.3. TunoBbIie BonpockI (3aaHusl) 1Jisl YCTHOTO (MMCbMEHHOT'0) ONpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMHU4eCKOH KuHeTukn. CKopocTH
XUMHYECKHX peakuuid. 3akoH AelcTBYIOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuun. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.
TUIIOBBIE BOIIPOCHI JJiIsd TIPYHIIOBOI'O OBCYXJIEHUA HA
JIEKIHUOHHBIX 3AHATUSX:
1. UYro Ha3pIBaeTCA  CKOPOCTHIO XHMHUYECKOM peakuuu? B Kakux eIuHHUIaX OHa
u3Mmepsercs?
2. Kak 3aBUCHT CKOPOCTh XUMHYECKOM PEaKIIMU OT KOHIICHTPAIUH PEAarupyIoNruX BEIIECTB
JUTSL CJIIOKHBIX peaKuuii?
3. Hanummure KMHETHYECKOE ypaBHEHHE JIsi TOMOT€HHOW peakuuu. OT 4Yero 3aBUCUT
KOHCTAaHTa CKOPOCTH XUMUUYECKOU peakinu?
4. Yto Ha3pIBalOT NopsAakoM peakuuu? Kak 3KCIEpUMEHTANbHO ONPEICISIIOT MOPSIOK
PEeaKIMK 10 JaHHOMY BEIEeCTBY?
5. Or kakux (aKTOpPOB 3aBUCUT CKOPOCTh XHMHYECKOW pEaKIHMH B TETEPOTCHHBIX
cucTteMax?
6. Kak 3aBucut ckopocthb peakiuu ot temnepatypsi? [Ipasuno Baut-I'ododa.

13.1.4. TunoBbIie TECTOBLIE 3aaHUA
Tema «OcHOBHBIE TOJIOKEHUSI, JIEMEHThl XHMUYeCKO TePpMOIHHAMHUKH U TEIIOBbIE

3¢ deKThl XUMUYECKUX PeaKIni»
1. TemnnoBoil 3¢(ekT peakuu XapakTepu3yeTcs H3MEHEHUEM
1) sHTpONINY;
2) SHTAJBLIUN;
3) NOBBILIEHUEM TEMIIEPATYPBI;
4) BHyTpEHHEHN SHEPIUH.
2. Peaxmus mpoTekaeT caMONPOU3BOIBHO B MIPSIMOM HAIIPABICHHUH, €CITH
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpOMUS SBISETCS XapaKTEPUCTHKON
1) TEMIOTHI CUCTEMBI;
2) ODecnopsiiKka CUCTEMbI;
3) noTeHUMaNbHON YHEPTUU CUCTEMBI;
4) nBUXKEHHSI MOJIEKYJI.
4. TenoBo# 3p(eKT peakuun 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpeabl;
2) naBJIC€HUS B CUCTEME;
3) HAYAJIBHOTO U KOHEYHOI'0 COCTOSIHUSI CUCTEMbI;
4) myTH IPOTEKAHUS PEaKITIH.
5. B xoze peakuuy MpOUCXOINT BBIJIEIIEHUE Ta3a — CHCTEMa PACIINPSETCS, IPHA ITOM ee
1) suTpomnus ymenbinaercs (AS<0);
2) sHTanbnus yBeauuusaetcs (AH>0);
3) suTponus Bo3pacraer (AS>0);
4) BHyTpeHHss1 dHeprus ymenbiiaercs (AU<O0).
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6. Jlns xakoit peakuuu ASxp >0?
1) CaCOj3 (k)=CaO(k)+ COx(r);
2) 2S0; (r)+ O5(r)=2S05(1);
3) l2(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus mportekaeT caMOIIPOM3BOJIBHO IpU TeMmeparype Huxke paBHoBecHOH ( T<T)), B
cllydae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CcaMONpPOHM3BOJIBHO TMPH TEMIIEpaTypax BbINIE TEMIEpaTypbl
paBHOBECHS B CIIy4ae €Cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, PEaKIM HE BOZMOXKHA TIPH JIFOOOH TeMIlepaType B Cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peakuus mpoTekaeT caMOpPON3BOJIBHO MU JTH000H TemrepaType B ciydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuust siBisieTCst 9K30TEPMUUYECKOM, €CIIN
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakmust mpoTeKaeT ¢ MOIJIOLIEHUEM TeIlIa, €ClIu
1)AH<0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaxoIUTCs B PABHOBECUH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTEMBI MOBBIIAETCS IPU
1) KoHAeHCcauu napa;
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2) KHNIEHUH KUTKOCTH;
3) KpUCTAJUIU3ALUH KUJKOCTH;
4) ocaxaeHHH.
15. DHTpONUS cucTEMBI YMEHBILIAETCS NPU
1) kpucrannuzanuu;
2) MJIaBJICHUH,
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peaxuus nmporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Bcrynuio B peakuuto, eciu Boiienuioch 152,88 k/Ix Teruia?
1) 1 moup;
2) 0,25 mouIb
3) 0,5 mMob;
4) 1,5 MoJ1b.
17. DuTanenus obpazoBanuss FeO cocraBiser -265 kJk/mMoib. CKOJIBKO TeIIa BBIACITUTCS,
ecnu obpasyercsa 144 r okcupa xxenesza?
1) 132,5 xJIx;
2) 530 x/I:x;
3) 677 xx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3G hexT peakum
F8203(K) +3 CO(F) =2 Fe(K) +3 COz(r) paBeH
1) AH xp = - 240,18 x/Ik;
2) AH xp = 240, 18 xJIx;
3) AHOXp = 340 x/Ix;
4y AH xp = - 226,9 k]JIk.
19. Durponus cuctemsl B xoze peakiuu NaCOjs = NaxO() + COy(ry yBenuuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi cCaMOIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpus,
4) 0Opa3yroTcs iBa OKCUJA.
20. Onpenenute TemnoBoi 3¢ ekt cropanust KUAKOro CSyi) 10 00pa3oBaHUs Ta3000pa3HbIX
CO2 u SOs.
1) - 602 x]JIx;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHOApTHBIX YCIOBHSX MPOTEKAeT
CaMOIIPOU3BOJILHO B MPSMOM HAIMpPaBJICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 x/Ix;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + CO2(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 kJIk;
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2) AG xp = 257; JIx;
3) AG’xp = 120,2 kJIkK;
4) AG%p = -120,2 ]Ik
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilonyuenne nunHka uaet no peakuun ZNOyy + Cipagury = ZNi) + CO(py. Ckonbko Tema
HOTJIOTUTHCS, TIpu 00pa3oBaHuu 1 T UHKA?
1) 3700 x/Ix;
2) 1500 x/]x/momnb;
3) 3700 x/Ix/mMomb;
4) 3,7-10°k k.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnoch 1,58 kJ/Dx Terura. HaiiTu sHTambmio
o0Opa3oBaHus OKcUa cepedpa AH°06P(AgZO).
1) — 20,5 xJIx/mMob;
2) 31,6 xJIx;
3) - 31,6 x/1:x/Mo0JIb;
4) 44,8 xJIx .
26. DHTanpnus 00pa30BaHUsA aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJx/monb. Kakoi
0o0BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennorsr?
1) 4,46 x;
2) 4,46 M>;
3) 3,98 m;
4) 4,46 mi.
27. Onpenenure usmMeHenue sHeprun ['m66ca peakuun CHyqry + Iy = CHsly + Hly mpu
CTaHJApPTHBIX YCIOBUAX. BO3MOXKHO 1 MpOTeKaHUe peakluu (CT.y.)
1)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]I:x, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/M0JIb, BO3MOXKHO;
4) AG%kp = 45,5 kJIK, HCBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHHWE NPOTEKAHUS PEAKIUU IPH
cTanIapTHBIX ycnoBUsAX. MNOsy + 2C pagur) = MNgg + 2 COyy.
l)AGoxp= 192 /I’ B 00paTHOM HanpaBJIeHUM;
2) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUU;
3) AGOXp = 384 x/I>x/MoI1b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HalpaBJICHUU.
29. Peakuus npotekaeT mo ypaBHEHHIO SiOsu) + 2 Cipagur) = Sl + 2 CO(. Onpenenure
W3MEHEHHE SHTPOINH IPH cT.y. OGbscHATE XapakTep m3MeHerns AS’xp.
1) ASOXp = 360,82 Ix/K; yBeamuuBaercsi, T.K. BbleJIsieTcs ras;
2) ASxp = 360,82 JI>x/K-MOJb yBEIMYHBACTCS, T.K. 00Pa3yeTcst KpeMHHIT;
3) AS%p = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTes 60ee IPOCThIe MOJICKYIIbI;
4) ASOXp =0 JIx/K He u3meHsercs, T.K. He U3MEHSEeTCs] KOJIMYECTBO BELIECTBA B XO/1€
pEaKINH.
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13.1.5. TunoBsble 3aJaHus 1JIs1 KOHTPOJIbHOI padoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema «XUMHUYECKAS CBA3b CTPOEHUE MOJIEKYJI»

3AJIAHHUE 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoast u3 aneKTpoHHOU (HOpMYIIHI,
OTIpEeIeNIUTh TOJIOKEHUE CeJICHa B IEPUOINYECKOM cucTeme (IIepro/, rpyniy, NOArpymimy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30yKAeHHOro aroma ceineHa mo AO u
yKa3aTh JJI1 HUX 3HaYeHHs KBaHTOBBIX umces. Kakum Oyzaer pacnpeneneHue 31eKTpoHoB no AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHIA aToma ceneHa?

3. Kakue crenenu OKHCIEHUS MOXKET MPOSIBIISITH CEJICH B COSIUHEHUSAX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOH(UTYypamuio Monekyibl HySe. KakoB BaneHTHBIN
yToJI B 3TOU MOJIeKyJie?

5. YKka3aTh HamnpaBjiCHUE TUIOJIBHBIX MOMEHTOB CBsi3eil B Mouiekyne H,Se. Byner mm
MOJIEKYJIa MOISIPHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpoeHHe wacTuibl Hy'.
Paccuurtats nopsaok cBsizu

3AJJAHME 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusix. Jngs AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh  KBAaHTOBBIE  4MHCIIA,
XapaKTepU3yIOlUe BaJCHTHBIC OPOUTAIIH.

2. IIpuBectu crpykrypHbsle dhopMyinsl coequHennit yraepoaa: CHy, CO,. Kakyto crenens
OKHUCIICHUS UMEET YTIEPO/I B ATUX COCTUHEHUSAX ?

3. Kaxoit Tun rubpuauzanuu AO yriepoaa umeet mecto B coenunenuu CO,? Uemy paBeH
BaJICHTHBIHN YToJl CBS3U B JAHHOM MoJieKye?

4. Yka3aTb HamnpaBlieHUE JUIOJIBHBIX MOMEHTOB cBsi3edl B Mosiekyie CO; u onpenenurs,
OyJeT 11 OHa NOJISIPHOM.

5. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTryparuto Monekyisl COs.

6. Ha ocnoBanuu meroga MO omnucath 37€KTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO HOHA
0," Paccuntats MOPSIIOK CBSI3U.

3AJIAHMUE 3

1. Hanucarp s3nekTpoHHYIO (hopMyiny aToMa Oepuiiis B OCHOBHOM M BO30YKIECHHOM
cocrosHusiX. Jns AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh KBAaHTOBBIE  YHCTIA,
XapaKTePU3YIOIINE BAJICHTHBIC OPOUTAITH.

2. CKONbKO KOBaJICHTHBIX CBsi3ed, OOpa30BaHHBIX IO OOMEHHOMY M JOHOPHO-
aKIIETITOPHOMY MEXaHH3MaM, MOKET UMETh aTOM OepuILThs?

3. Kaxkoii T cBsi3u (MOHHBIN WM KOBaleHTHBIH) B coequnennn BeCl,? Kak m3mensercs
JI0JIS KOBaJICHTHOM cBsi3u B psiny coeaunennii BeCl,—MgCl,— CaCly?

4. Kakoit tun rubpuansanuu AO Gepuiust umeer Mecto B Mojiekyrne BeCl,?  Vkaszats
HaIpaBJIeHUE AUMOJBLHBIX MOMEHTOB cBsi3el B Mosiekyse BeCl,. Byner nu ona nmonsipaoi?

5. Hamucatps anektpoHHyro ¢dopmyny ans uoHa Oepwnus. Kak HM3MEHSIOTCS MOHHBIC
paauychl B psay MerauioB Be—Ba?

6. Ha ocnoBanuu metroga MO omnucaTh 3JIEKTPOHHOE CTPOCHUE YacTHUIlHI Bes.

3ATIAHME 4
1. Hamucath »nexkTpoHHYIO ¢opMyly aToMa Oopa B OCHOBHOM U BO30YXKICHHOM
cocTosHusAX. [l HEeBO3OYKIEHHOTO aromMa ONpEeIeNUTh KBAHTOBBIE YHCIIA, XapaKTEePU3YIOIIHe
BaJICHTHBIE OPOUTAIIH.
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2. Ilo snextpoHHOU (opmyne OOBSICHUTH NOJOXKEHHE OOpa B MEPUOANYECKON CHCTEME
(mepuon, rpymiy, HOATPYIITY).

3. Hammucatsb ctpykrypHyto hopmyny crenyromux coequnennii 6opa: BCls, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

4. Kakoit Tun rubpugmsanuu AO 6opa umeer mecto B coenuHenusx BCl3? Byaer nm
noysipHoi Mostekyiia BC13?

5. Onpenenuts TUN THOPUIM3ALNMK BAJIEHTHBIX OpOMTanel aToMa yriepoja B MOJIEKYIE
HCN.

6. Ha ocHoBanuu merona MO omnucath 3JIEKTPOHHOE CTPOEHNUE M MarHUTHBIE CBOWCTBA
MOJIEKYJIBI F7.

3AJTAHHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3yIOIKe BaJICHTHbIE OPOUTAIH.

2.Kakue cTerneHu OKUCIEHUSI MOXKET IPOSIBUTH a30T B coeanHenusix? [IpuBectn npumeps
COOTBETCTBYIOLUX COECIUHEHUH.

3. CKOJBKO KOBAJCHTHBIX CBSI3€H MO OOMEHHOMY M JIOHOPHO-AKIEITOPHOMY MEXaHH3MY
MOYKET UMETh aTOM a30T1a’?

4. Onpenemuts mpocTpaHcTBenHoe crpoenne NHz m NH;'. Byayr nm ux mumonbHble
MOMEHTBI PaBHBI HYJIIO?

5. Onpenenuth TUI THOPUIM3ALMK BAJIEHTHBIX OpOuTaneil aroma a3ora B Mojekyie NHas.

6. Ha ocHoBanuu merona MO omnucaTh 3J1€KTpOHHOE CTpoeHue Mousiekysbl No. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJjaeT 3Ta MOJIeKyna?

3AJJIAHHUE 6

1. Hanucarp saexTpoHHYIO Qopmyny aroma kuciopoga. [lo anekrponHoit ¢dopmyie
OTPENIETUTh MECTO €r0 B MEPUOJUYECKON cUcTeMme (Tpymmy, MOATPYIIY, MePUOa) U KBAaHTOBBIC
Yrclia A7 BAJIGHTHBIX OpOHTaneil.

2. Kak m3MeHseTcsi TOJSIPHOCTh M JIOJISI KOBAJCHTHOW CBs3M B coenmHeHUsx Na,0 —

3. Hammucats cTpykTypHyro dhopmyiry monekyn H,O u H,0,? Vkasare creneHb OKHCICHUS
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

4. Onpenenuts Tun rudpuanzanuu  AO Kuciaopoja B MoJeKylie Boabl. byner nu ganHas
MOJIEKYJIa TOJISIPHOM?

5. B KakuxX COeTUHEHUSIX UMEET MECTO JIOHOpHO-akIenTopHas cBsi3b: POCl3, PCls, [PClg]™?

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE CTpoeHue Mosiekyibl Oz . Kakumu
MarHUTHBIMH CBOMCTBaMHU 00J1aJaeT MOJIEKYJIa.

3AJAHMUE 7

1. Hamucatp 35eKTpoHHYIO (GOpMyiTy Ajs aToMa MarHus U ero uoHa. Ilo snmexkTpoHHOM
dopMyre ompeaenuTh MECTO €ro B MEPUOJWYECKON cHcTeMe (TpYIIly, MOATPYIILY, EPHOI) U
KBAaHTOBBIE YHCIIA JUIsl BAJICHTHBIX OpOUTAaNei.

2. Kak u3mMensiercs paiyc aTOMOB M MeTaJuTHueckue cBoicTaa B psgy Na—Mg—AI—Si?

3. Yxazatp Tun rubpuanzanu AO maraus B Monekyine MgCl,. Byzaer nu ee numonsHbIi
MOMEHT PABEH HYIO?

4. B kakoM U3 XJIOPHUJIOB MOJISIPHOCTh U J0JIs1 KOBaJIeHTHO# cBsizu Oombine: BeCly, MgCly,
CacCl,?

5. Kakyto npocTpaHcTBeHHYIO CTpYKTYpy MMeeT Moiekyina MgCl,? OtBer 0600CHOBATS.

6. Ha ocHOBaHMK MeToga MO ommcaTh 31eKTpoHHOE cTpoeHne nona He,'. Kakuvu
MarHUTHBIMH CBOMCTBaMH 00J1a/1aeT 3Ta yacTua?

40



3AJIAHHE 8

1. HanucaTte 3neKTpoHHYIO (QopMyrTy aToMa aqrOMUHHS W €ro WoHa. [lo aynekTpoHHOU
dbopMyIie OMpeneuTh MECTO €ro B MEPHOJUYECKON cucteMe (TpyIly, MOArpYIIy, Nepruoa) U
KBAHTOBBIE YHUCJIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kaxoii tun cBsi3u B coemuaennn A1C13? Ykasats tun rubpuamsarmu AO amoMuHHS B
JTAHHOM CO€JIMHEHUH.

3.Yka3aTh HampaBJICHHUE TUIOJIHLHBIX MOMEHTOB CBS3€H B MOJIEKYJIC XJIOPHUA AITFOMHHHSL.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

4. B KakoM COEIMHCHHH XJIOPUJE AFOMUHUS WIA €ro (PTOPHUAE JI0JII HWOHHOW CBSI3U
Oosbie?

5. Pacnonoxkute cnenyromue monekynbsl: BCly AICI; GaCls InCls TICI; B mopsiake
YCHUJICHUS TIOJIIPHOCTH CBSI3U .

6. Ha ocHoBanuu merona MO omnucaTs 3JIEKTpOHHOE cTpoeHne MoJiekyiibl Hep. Kakoit
MOPSIZIOK CBSI3U B 3TOM MoOJIeKyJie?

3AJIAHHME 9

|. Hamucarp »yIeKTpOHHYIO (GOpMyNy aToMa KPEMHHS B OCHOBHOM W BO30YKIECHHOM
cocrosiHUsX. 1o s1exkTpoHHON (opmyne ompenenuTh €ro MecTo B MEPUOJUYECKON CUCTEME
(rpynny, HoArpymiy, NEpUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTaIIEH.

2. IlpuBectu cTpykTypHbie hopmyisl coemunenuit SiHg, SiO, , H,SiO;. Kakue crenenu
OKHUCJICHHUS UMEET KPEMHHIA B JTAaHHBIX MOJICKyJIax?

3. Ykazars tun rubpuansanuu AO B Mosiekyie SiHj. Jlate cxemy nepekpoiBanus AO.

4. Bynert nu MoseKyJa TUIpUia KpeMHUS TOISPHON?

5. OauHakoBa JIM MpPOCTpPAaHCTBEHHas cTpykTypa Moisekyia CHg, SiHi GeHs? Otser
MOTHBHUPOBATh.

6. Ha ocnoBanuu metrona MO omnucaTh 3JIEKTPOHHOE CTpOeHHE MOJIeKyIbl C; .

3AJIAHHME 10

1. Hammcatp 37ekTpoHHYIO (Gopmyiny atoma ¢ochopa B OCHOBHOM U BO30YKICHHOM
coctosHusX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEePHOAMYECKONH CcUCTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. YKa3aTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO CTENIEHH OKUCIIeHUs 1 (hochopa.

3. IlpuBectu cTpykTypHBIe hopMmyibl coenunenuii: PC1s, H3PO,4, POC13. Kakue crenenun
okucneHus umeet ¢pochop B JaHHBIX MoJIeKynax?

4. B xakom coequnenuu PHs, POC13 umeet mecto rubpunuzarust AO docdopa? Ykazathb
TUI TUOPUIU3AIIH.

5. Bynyt mu nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu metoga MO onuimmuTte 351eKTpOHHOE CTpoeHre Mojekyisl By . Kakumu
MarHMTHBIMH CBOWCTBaMU 00Ja/iaeT yacTuua?

3AJIAHHUE 11

1. Hamucate »snmekTpoHHyr0 (OpMyiTy aromMa cepbl B OCHOBHOM U BO30YXKICHHOM
cocrosiHUSAX. Kakue cTerneHu OKUCICHUSI MOXKET MPOSIBIISTH Cepa B COSTMHCHUSX ?

2. [TpuBecTtH cTpykTypHBIe hopMyibl coequaenuit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQ)KJIOM COEIMHEHUH.

3. Nmeer mu mecto rubpuauzaius AO cepwl B coenunenusx SO, u SO3? YkazaTe THUI
TUOpHUIU3AINH.

4. VkazaTh HalpaBJICHHE TUIOIBHBIX MOMEHTOB cBsizeii B Monekyne SOsz. bymer nu
JTaHHasi MOJIEKYJIa OJISIPHOM?

5. YKka3aTh Kakue aTOMbl SBISIOTCS JOHOpPAMH, a KakKHe akIenTopamMu B CIEAYIOLIUX
coequuenusx: [Hz0]", [BeC|4]2'. OtBer 000CHOBATS.

6. Ha ocroBauuu metona MO onucats 2neKTpoHHOe cTpoeHne Ny'.

41



3AJIAHUE 12

1. Hamucarp »JeKTpoHHYIO (GOpMylTy aromMa XJOopa B OCHOBHOM U BO30YKIECHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. [IpuBecTH CTPYKTYypHBIC (GOPMYJIBI M ONPEACIUTh CTeNeHU okucieHus xiaopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BAJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byxer
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyiaa HCIO?

5. B kakom u3 coegunenuii CuCl,, CuO, [Cu(NH3)4]Cl,  aromsr memu oGpasyror
JIOHOPHO-aKLENITOPHBIE CBSI3U?

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTHHA cBA3H npu nepexose oT Nep™ x Ne,?

3ATIAHHME 13

1. Hanucare 31eKTpoHHYIO (GOpMyily aToMa Kajlbluss M ero uoHa. [lo simexTpoHHOM
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak u3MeHsiercsi MOJSPHOCTH U 0N KOBAJICHTHOM cBsi3M B coequHennsix CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum mu3amenenus sHepruu cBsi3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

4. Bo3moxHO 11 B3aumojelcTtBue mMexay monekyiaamu NHz u BF3 3a cuer noHOpHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTts TUI THOPUAN3AIMK BaJICHTHBIX opOuTasiel xiopa B Monekyinax HCIO, u
HCIO4. ByayT i1 5TH MOJIEKYJIbI MOJAPHBIMU?

6. Ha ocnoBanmnu metoga MO onumuTte s5ekTpoHHoe crpoenue monekyisl CO. Kakumu
MarHUTHBIMH CBOMCTBaMU 00J1a1a€T 3Ta MOJIEKYJIA.

3AJIAHHME 14
3+ 2+
1. Hanucats anextponnyto ¢popmyiny aroma xpoma u ero noHos Cr™ u Cro.
2. Tlo »nmexTpoHHOM QopMylie ONpenesuTh MECTO XpoMa B IEPUOJUYECKONW cUcTeMe
(rpynny, HoArpymmy, N€pUoA) U KBAaHTOBBIE YKCIIA JJI1 BAJIEHTHBIX OpOUTAaJICH.
3. Kak u3MeHsieTcs MOJSPHOCTb M A0 KOBAJCHTHOM CBs3U B coeauHeHusix CrO—
CFzOg—CFO3?
4 - 4-
. Onpenenuts THI TMOPHIM3ALMKA ATOMHBIX OopOHTaleil ene3a B noHax [FeFg ] u
4-
[Fe(CN)s]™.
5. Ykaxure, aTOMbl KaKHUX 3JIEMEHTOB SBISIOTCS JOHOPAMHM, a KaKUX aKIENTOpamMH B
creayromux coenuuenusx: [BHy], [GaCI6]3'. OTBET MOTUBUPOBATE.
6. Ha ocnoBanuu metoga MO onumute snekrpoHHoe crpoenune HF. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1ajaeT MoJIeKya?

3AJJAHHUE 15

1. HanincaTh 35eKTpOHHYIO (hOpMyITy JUIsl MapraHiia ¥ €ro HOHOB CO CTETIEHBIO OKUCIICHUS
+2 u +3. Ilo 3nexTpoHHOM (hopMyIie ompeneanuTh MECTO MapraHila B IMEPUOJNYECKON cUcTeme
(rpynmy, HOATPYIIY, IEPUOMA) U KBAHTOBBIC YHCIIA /TSl BAJICHTHBIX OpOUTAIIEH.

2. Kak m3MeHsoTCs 710711 KOBAJICHTHOW CBS3M M KHCIOTHO-OCHOBHBIC CBOHCTBA B PSY
okcui0B Mapraniia MNnO—MnO,— MnO3?

3. Onpenenuth creneHb okucienus uwoaa B coenuaenusx: HI, KI, HIO3;, Cly. Onpenenuts
TUI XUMUYECKOH CBA3U B JAHHBIX COCTUHEHMSIX.

4. TlpuBectu ctpykTypHyio ¢opmyny coenuHeHuss HIOz IlomsipHoil winm HenossipHON
ABJIAETCS 3Ta MOJIEKyna?
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5. Vkaxurte, aTOMbl KaKHX 3JIEMEHTOB SIBISIOTCS JAOHOPaMH, a KakKUX aKIeNnTopaMu B
CIIEAYIOIIMX COCANHEHUSIX: [BF4]',[SiF6]2'. OTBET MOTHBHPOBATD.

6. Ha ocnoBanuu metona MO onwummre 3ekrpoHHoe ctpoenue HCl. Ykaxure kpaTtHOCTb
CBSI3M.

3AIAHHME 16

1. Hamucarp »35eKTpoHHYIO (OpMYyJdy TepMaHHs B OCHOBHOM H BO30YXICHHOM
cocrosiHUsX. [1o anexTpoHHOM popmyre onpenenuTb MeCcTo repMaHus B MEPUOAMUYECKOM crcTeMe
(rpynny, noArpymiy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTs XapakTep CBsA3U (MOHHBIA WJIM KOBAICHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYPHBIE POPMYIIBL.

3. OmnpenenuTh NPOCTpAaHCTBEHHYIO CTPYKTYpY GeHs. Ykaszarh HampaBieHue JUMOJIbHBIX
MOMEHTOB CB$I3€ii; OyJIeT JIn MOJIEKYJIa MOJIIPHOM?

4. Ykaxure, aTOMbl KaKUX 3JIEMEHTOB SBJISIFOTCS JOHOPAaMH, a KaKHUX akKLENToOpaMu B
crenyroux coenuuenusx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATD.
5. Kak n3mensiercst sHepTUsi CBSI3H B Py TUAPHUIOB p-dyieMeHTOB [V-A rpymib1?
6. Ha ocaoBanuu meroma MO crenaiite BEIBOI 00 yCTOHYMBOCTH YacTull Be, u Be™,.

3AJAHME 17

1. [Ipusectu ctpykrypHbie popmynsl coeaunenniit HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHNW OKHWCJICHUsS Yrjepojia B JIaHHBIX COCJUHEHHUAX, KOJMYECTBO G-CBS3EH, 00pa3yembIx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Yxa3zatb tun rudpuamzamun AO yriaepona B TaHHBIX COCTUHEHUSX.

3. byzaer nu ananorununeiM ctpoeHue moiekyn CO,, CS;, COS? bynyT nu noiasipHbIMU
JTAaHHBIE MOJIEKYJIbI?

4. Kak n moyemy uamensiercs sueprus cesizu B pany CF4—CCl,— CBrs—CI,?

5. Bo3moskHo 1 B3aumoeiictere Mexxay moiekyinamu NHz u BFj3 3a cuer qonopho-
aKIENTOPHBIX CBsA3EH?

6. Ha ocHoBannu metoga MO 00BsSICHUTD, KaKasi M3 YaCTHUIl MOXKeET cyliecTBoBaTh Nep
v Ney™?

3ATIAHHME 18

1.HamucaTp 351eKTpOHHYIO (DOPMYITY MBIIIBSKA B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSIX.
Kakwue crenenu OKMCIeHUs XapaKTEPHbI JJI MbIIIbIKA?

2. Tlo anexTpoHHOU (hopMyIie ONPENeTUTh MECTO MBIIIbIKA B MEPUOJIUYECKON CUCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTaIEH.

3. OnpenenuTh IpocTpaHCTBEHHYIO CTPYKTYpy coenuHennit ASCls, AsyOs.

4. Yka3aTb HallpaBJICHHE TUIOJIBHBIX MOMEHTOB cBsizeill B Mosiekyne ASCls. Omnpenenutsb
OyZIeT U OHa NOJSPHON

5. Kak uzMensiercs sHeprus CBsi3u B psAY TUAPUIOB 3JeMEHTOB V-A rpynibl?

6. Ha ocHoBanuu merona MO onuiuTe 3J€KTPOHHOE cTpoeHue MoseKkynsl BH3. Kakumu
MarHUTHBIMH CBOICTBaMU 00JIafiaeT 3Ta MoJieKyJia?

3AIAHUE19

1.Hamucatp 31eKTpoHHYI0 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETIEHU OKUCIICHUS XapaKTEePHbI [T JAHHOTO JIEMEHTa B €ro COeAMHEHUSX?

2. Tlo anexTpoHHOH (HopMysIe ONMpeneTuTh MECTO ITOTO JJIEMEHTa B TEPHOAMYECKOU
cucreMe (Ipymnity, HOArpyIIy, Nepruo/l) U KBaHTOBbIE YKCIa Ul BAJIEHTHBIX OpOUTAIEH.

3. OOBSICHUTH IPOCTPAHCTBEHHYIO CTPYKTYpY Mosiekyn HySe, SeOs. Ykazares HanpaBiieHUe
JUITOJIBHBIX MOMEHTOB CBsi3eil. OnpeaenuTs, OyayT J1 MOJIEKYJIbI OJISPHBIMU.

4. Kak uaMeHsieTcst 3Heprus cBsi3u B psny okcuiaoB SO,—SeO,—TeO,—Po0O,?
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5. Kak m3MeHMTCS CKIIOHHOCTb K THOPHIM3AIMH B PSAY JIEMEHTOB IIecTol rpymisl : O-
S-Se-Te ?

6. Ha ocnoBanuu metoga MO onwmmute snekTpoHHoe crpoenue CHy . Ykaxute KpaTHOCTD
CBSI3H.

3AJIAHME 20

1. Hamucate 5nekTpoHHYIO (GOpMyNly TepMaHUS B OCHOBHOM M BO30YXKICHHOM
coctossHUAX. Kakue crerneHn OKUCIeHUs XapaKTEePHBI sl TePMaHus B COCAMHEHUSX ?

2. Onpenenuth rudpuansamo AO kpemHus B coequneHnn SiF4. YkazaTh HamnpaBiieHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

3. [IpuBecTH XUMHYECKHE U CTPYKTYPHBIC (DOPMYIIBI OKCHIA U THIPOKCHIA KPEMHHSIL.

4. O0ObsacHHUTD, OYeMy dHeprus cBs3u Si— O Oounbiie sHeprus cBszu C—O, a sHeprus
cBs3u Si— H menpime C—H.

5. Kakue u3 anementoB [V-A rpynmsl SBIAIOTCA HEMETAUIAMH, METaJUIAMH; HMEIOT
MOJTYTIPOBOTHUKOBBIC MOAM(PUKAIIIHN?

6. B kakoM coeMHEHUH UMEET MECTO IOHOPHO-aKienTopHas cBs3b: BF3, BF,, 8033‘ ?

7. Ha ocnoBanuu mMeroaa MO onumiute 351eKTpoHHOE cTpoeHue Mosiekyibl CO. Ykaxure
KPaTHOCTH CBSI3H.

3AJIAHME 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
AJIEKTPOHHOU (OpMYyJIe ONPEACITUTh €r0 MECTO B MEPUOJUYECKOI cucteMe (TpyIy, MOArPYIILY,
MIEPHUO/) ¥ KBAHTOBBIC YHCIIA JIUIT BAJICHTHBIX OpOHUTAJICH.

2. OObsicHuTh mpocTpaHcTBeHHOEe cTpoenue Mojekyinsl NCl;. Ykaszate HamparieHue
JIATIOJIbHBIX MOMEHTOB CBSI3€H.

3. Ilpuectu ctpyktypubie Qopmynsl coeaunenuii No,O, HNO,;, HCN. Omnpenenuts
CTEIEHH OKHMCIIEHUS a30Ta B 3TUX COCIUHCHHUSIX.

4. B xakuxX W3 COCAMHCHHN MMeeT MecTo JoHopHOo-akmenTopHas cBs3b: NH;Cl, HNOg,
NOCL

5. ITouemy mipu niepexoze ot a3ota K ¢pochopy npoyHocTs cBsizu O— H cHmxkaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onuiuTe 3J€KTPOHHOE CTPOSHUE MOJIEKYJIIBI

3AJTIAHHUE 22

1. Hanucars »snexTpoHHy0 ¢opmyny ¢ocdopa. OmnpenenuTs KBAHTOBbIE YHUCIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE OpOuTaIn. AToM azoTa win Gochopa MOXKET UMETh OoJblIee
YHCIIO IOHOPHO-AKIIETITOPHBIX CBSA3EH?

2. OOBSCHUTh MPOCTPAHCTBEHHYIO CTPYKTYypy Mojekyiasl PHs. Ykasare HampasneHue
JTUIIOJBHBIX MOMEHTOB cBsizel. Onpenenuts, OyAeT Ju MOJIeKyJa MOIspHON?

3. BynyTt 11 aHaIOrMYHBIMH 110 CBOEMY ITPOCTPAHCTBEHHOMY CTpOeHHI0 Mojiekyisl PCl3z u
AlIC13?

4. Kak u3MeHseTCs MOJAPHOCTh cBsizeil B Mostekynax NHs-PH3-AsH3-SbH3 ?

5. Kak u3MeHSFOTCSl KHCTIOTHO-OCHOBHBIE CBOMCTBA TUAPOKCHIOB B psinxy As—Sh—Bi?

6. Ha ocnoBanum wmeroma MO onmmmre 53JeKTpoHHOEe cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOWCTBaMU 00J1a/laeT 3Ta MoJieKyna?

3AJIAHHME 23
1. Hamucath »3neKTpoHHYIO (QOpMYyITy KHCIOpPOJa W OCHOBHOM U BO30YKIEHHOM
COCTOSTHUSIX. MOXET JIM KHUCJIOPOJ WMETh CBS3HM, OOpa30BaHHBIE IO JOHOPHO-AKIENTOPHOMY
MeXaHu3my?
2. pusectu crpykrypHBIe hopmyibl coequnernii H,O, Oz, H,O,. Onpenenuth creneHn
OKHCJICHHS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTaJIamMu?

4. Ilouemy KuUCIOPOJ B OTJIMYME OT OCTAJIbHBIX 31eMEHTOB VIA rpynmbel HE MOXKET
MIPOSIBJISATH BBICIIME CTETICHU OKUCIICHHUS?

5. Onpenenute BEJIMUKUHY BaJCHTHOTO yIila B HIOHE BO;*?

6. Ha ocroBanuu Metoga MO omnumiuTe 3J1eKTpoHHOE cTpoeHne MoJiekyisl LiH . Vikaxkure
KpPaTHOCTb CBSI3H.

3AJIAHHUE 24

1. Hanmmcath »nekTpoHHYIO (opmyly »djeMeHTa ¢ TopsakoBeiM HomepoM 50. Ilo
AJIEKTPOHHON (OpMyIie OMPEACIUTh MECTO €ro B MEPUOAMUYECKON cucTeMe (TPYIITy, MOATPYIY,
NepUO) U KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

2. Ilpuectu ctpykTypHble popmyisl coenunennii CHy, CoHyg, CoHp. Onpenenuts crenenu
OKHCJICHHS aTOMOB yIJiepoja. YKa3aTh TUI THOPUIU3AlUHU YTIIIEpOa B 3TUX COCTUHEHHUSIX.

3. PacnonioxuTe Cienyroure MOJIEKYJbl B TOPSAJIKE YCUIIEHUS MOHHOTO XapakTepa CBSI3U
:CsF, Nal, CIF, CO, HCI, NaF.

4. byner nu nonsipaoit monekyna CH3C1? Yka3aTe HanpaBiieHUE AUNOIbHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

5. ImeeT mu MecTo TOHOPHO-AKIENTOPHAS CBsi3b B MoJiekysie CO? OTBeT 000CHOBATS.

6.Kak n3meHnsiercs sHeprust CBsI3U B Py CF'- CF - CF ? OtBer iaTh HAa OCHOBAHHUHI
metoga MO.

3AJIAHHUE 25

1. Hammcare »snexTpoHHyro ¢(opmyny 52 snementa. Ilo snextpoHHON (opmyne
OTIPENIeIUTh MECTO €ro B MEPHOAMUYECKON chucTeMe (TPYIy, MOATPYIIY, TIEPHOJ) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B xakoM U3 COeTMHEHHI UMEET MECTO sp3 -rubpuu3anys BaJeHTHbIX opOuTasiell aToMa
cepsl: SO3; SO4%; SO5%?

3. Kak n3mensieTcs sHeprusi CBs3M B psiny TUAPUAOB 31emeHToB V1-A rpynmer? bByner nmu
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. TlpuBectn cTpykTypHyto dopmyny coeaumaeHusi SOCI,. Vka3aTh cTeneHb OKHUCICHUS
cephl B JAHHOM COETUHEHUU.

5. Kakoe npoctpancTBenHoe cTpoenne umeet monekyna SOCI; ? Byner nu ona nmonsipHoi?

6. Hcnonb3ys meron MO omnucaTh 3JIEKTPOHHYIO KOH(PUIYpaluio TeTeposiepHOi
monexysl NO.

3AIAHHE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snexTpoHHO# (opmyne
OTIPEIETTUTE TIOJIOKEHHUE DJIEMEHTA B MEPUOIMUECKON crucTeme (Mepuo, Tpymma u MoArpyIna).

2. Natb cxembl nepekpbiBanust AO B monekynax No u CNS.

3. Kak m3mensiercst sHeprus cBsizu 3-H B psiny rugpuios snementoB V-A rpymmei? Byner
JIM AaHAJIOTUYHBIM MX IIPOCTPAHCTBEHHOE CTPOEHUE?

4. Tpusectu crpykrypuyo ¢opmyry coeauHeHuss NOCI. Yka3zare cTerneHb OKHCICHHS
a30Ta B JAaHHOM COE/IMHEHUHU.

5. Kakoe nmpoctpanctBenHoe crpoenue umeet mosekyia NOCI? byner nu ona nosnsipHOi?

6. Meronom MO onuiuTe cTpoeHne MojiekyisipHoro nona O, . Onpenenure nopsaok
CBSI3M B JAaHHOM YaCTHIIBI.

3AJJIAHHUE 27
1. HanucaTp 37€KTpOHHYIO (pOpMyINly MO/a B OCHOBHOM M BO30YKICHHOM COCTOSIHHSX.
Kakwue cTerneHn OKUCIIeHUSI MOKET HMETh MO B CBOMX COSTUHEHHUSIX ?
2. [TpuBectu cTpykTypHbie hopmymsl coeaunenuii HIOs, Gely, Pls.
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3. VYka3zarh HampaBlieHHE IUIOJILHBIX MOMEHTOB cBsizei B Mmojekynax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak u3MeHseTCsl 3JEKTPOOTPUIATEIbHOCTh TajoreHoB B pany F —Ac? Kakue wu3
3JIEMEHTOB JIAHHOM MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

5. Kakoe npoctpanctBenHoe crpoenue umeet mosekyna Clls? Kakoi tun ruGpuausammu
aTroMa xJjopa?

6. MerogoM MO onumure cTpoeHue MoJekyispHoro uoHa Hp.  Kaxumm
(mapamMarHUTHBIMU WJIM TMAMarHUTHBIMH) CBOICTBaMM 00J1afaeT JaHHAs yacTuia?

3AJIAHHME 28

1. Hammcare osnextpoHHyro ¢(opmyny 25 »snementa. Ilo snextpoHHO#N (Qopmyne
OIPENIeIUTh €r0 MECTO B IEPUOJUYECKON cucteme (rpyIiy, MOArpYyIMIly, NEpHOA) U KBAaHTOBbIE
qucia Ui BJICHTHBIX OpOHUTANICH.

2. Kak M3MEHIOTCS KHUCIIOTHO-OCHOBHBIE CBOMCTBAa B psAAYy OKCHAOB MapraHua MnO—
MnO,—Mn,07? Hamummre (opmMyiasl COOTBETCTBYIOIIMX THIPOKCHAOB. Jlaiite CTpyKTypHBIE
(bopMyIbl COeIUHEHUH.

3.YKakuTe HampaBIeHHE JUIOJIBHBIX MOMEHTOB CBs3€ii B YyKa3aHHBIX OKCHJAX.
Onpeznenute NOISAPHBI U JAHHBIE MOJICKYJIbI?

4.IloueMy MU3MEHEHUE CBOMCTB B psly d-3JIEeMEHTOB NMPOMCXOJUT B MEHbIIEH CTEIEHHU,
4eM B pALY P-3JIEMEHTOB?

5. YcranoBute npocTpaHcTBeHHY0 KoHpurypaiuioo SO,Cl,. Kakoit tun ruGpuausamn
UMeEET cepa B JaHHOM MoJeKyie?

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AJAHMUE 29

1. Hanucatp neKkTpoHHYI0 (OpMYITy CypbMbl B OCHOBHOM U BO30YKJIEHHOM COCTOSTHHSIX.
Kakwue crerneHu OKHCICHUSI MOXKET MPOSIBIISITh CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coequnenun H3AsSO3 unmu H3ASOy4 sneprus ez AS —O MmeHble; Kakas
Kuciiora 0ojiee CUILHAS.

3. Kak u3mMmeHsercs MOJSPHOCTH CBSI3U B XJIOpHUJAX AJIeMEHTOB V-A Tpymibl OT a3oTa K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THAPOKCHIOB B PSy ITHX Ke
3JIEMEHTOB?

4. IlpuBectu CTPYKTYpHYIO opmyny coequnenus SPH;. OnpenenuTsh NpoCTpaHCTBEHH YO
CTPYKTYpPY MOJIEKYNbl. YKa3aTh HaIpaBlIeHUE TUMOJIBHBIX MOMEHTOB cBsi3ell. OmnpenenanTs, Oyaer
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak uzmensiercst sHeprus csizu I-H ruapunoB AsHz—SbH;—BiH3?

6. Ha ocHoBanuu meroga MO ompeaenuTe MOpsI0K CBSI3U B MOJICKYJIE.

3AIAHUE 30

1. HamucaTp 51eKTpoHHYIO (OpMYIy TeTypa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBISITh TEJUTYP B CBOMX COCTUHEHUSX?

2. [IpuBecTtu cTpyKTypHBbIE POPMYIBI OKCUAA U THAPOKCcHaa Temmypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB 3JIEMEHTOB B psiy S—Te?

3. VYkazaTh HampaBlieHHE IUMOJIBHBIX MOMEHTOB CBs3eil B Mosekynax HpTe, TeOgs
Onpenenuth OyIyT JU TaHHBIC MOJICKYJIBI TIOJIAPHBIMU?

4. Kak wu3MeHseTcs AJIeKTPOOTPHUIIATETbHOCTh B psny 3ieMeHToB S —P0? Kakue wus
9JICMEHTOB JIAHHOW TIOJATPYIIIBI SBJSIOTCS TUIUYHBIMHA HEMETAJUIAMH, METaUIaMH; HMEIOT
MOJTYTIPOBOTHUKOBEIE CBOMCTBA?

5. Kakoe mpocrtpancTBeHHOE cTpoeHHEe mMeroT MoJiekyiasl HoTe u TeOs? Bo3moxna nu
TUOpUAM3AISI aTOMOB TEJUTypa B JaHHBIX MOJEKyIax ?

6. [locTpoiiTe sHEPreTHUECKYI0 quarpaMmy MOJIEKYJISIpHBIX opOuTanei 1t yactuil: Fy u
F',. Kakas gactuua sBisiercst 6ojiee CTaOMIbHOM , nouemy?
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14. MPUJIOKEHUE. Tunosble KOHTPOJIbHBbIC 3alaHUsl WJIM HHbIE MaTepHAJbI,
HeoOXoaMMble VISl OUEHKH 3HAHWUW, yMeHMiH, HAaBBIKOB M (WJIH) ONbITA B Xoje
NPOMEKYTOYHOM aTTeCTALMH N0 JMCHUIIHHE

OK3aMeH IPOBOJAUTCS B YCTHO-IMCbMEHHOW (hopMe mo BceMy Marepuanry HU3ydaeMoro
Kypca « XUMHsI»

buner ns 3x3aMeHa COIEpKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETbHI

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAA

1. OcHOBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOCHMSI aTOMa
2. Paccunraiite TemMnepaTypy, Ipx KOTOPOH BO3MOKHO BOCCTAHOBJICHUE IMHKA
Zn0O + C(rpadut) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNs PaBHOBECHS IIPU BBEACHUM KaTaJln3aTopa; NOBBILICHUU
JIaBJICHMSL.

3. CocTaBbTe CXEMyY IEKTPOJIM3a BOJHOTO pacTBOpa OpoMH/ia Maruus ¢ MHEPTHBIMU
JJEKTPOAAMH.

4. Boruncnute pH 0,2 M pactBopa cepoBOIOPOIHOM KUCIIOThI, YYUTHIBAsk TOJIKO MEPBYIO
CTYIIEHb AUCCOLUALINH.

5. Kak u3MeHsTCS TUIONIbHBIE MOMEHTHI ciienyrommx moiekyir: HyO, HoS, Hy Se m HpTe.

Kageopa IIBIduX BUJET Ne2

Hucuyunauna XuMust

1. DHeprus akTUBaLUU , AKTUBUPOBAHHBIN KOMIUIEKC . YpaBHEHHE AppeHuyca.

2. Mertoniom nosypeakiuii nojgoepure Ko3pPpUInUEHTbI, YKa)KUTE OKUCIUTENb U
BOCCTaHOBUTENb. BO3MOXKHO J1 caMONPOU3BOJILHOE MPOTEKAHUE PEaKIIUU B IPSIMOM
HaIpaBJICHUN ?

NaBr + H, SO4 ==Bry + SO, + Na ,SO4 + H, O

3. CocraBbTe 3J1EKTPOHHYIO (hopMyily aTOMOB 31eMeHTOB 1 VA rpynmbl. Ykaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeaesuTe UX 0 aTOMHbIM opouTtansam. Kakue crenenn okucnenus
XapaKTepHBI /U1 JaHHBIX 31eMeHTOB? Kak nu3MeHseTcs BOCCTaHOBUTENIbHAS CIIOCOOHOCTh aTOMOB
B ATOM moarpymre?

4. Onpenenure [1P ¢pTopuaa kambpiys , eciiv B OAHOM JUTpe Bojbl pacTBopsiercs 0,0157 r

COJIH.
5. Kak u3MeHHTCS TUNOIbHBIM MOMEHT CBS3H B PAY CIEIYIOIIMX MOJIEKYII:
H,O, H, S, HoSe , H,Te?
Kagpeopa IIBEInX BUJETNe 3

JMucuunauna XuMus

1. Nonnas cBs3b. Ee ocobenHoCTH.

2. Jlnsa ransBanuueckoro snementa Pb / Pb*?//Cu *? / Cu 3amummre KaTOJHBIA U aHOIHBIA
MIPOIIECCHI, YyPaBHEHHE TOKOOOpa3yroIiei peakiuu , paccuutaiite 3/1C.

3. s peakumu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HaIpaBJICHUE CMEIICHUS] PABHOBECHS TIPH YBEIIMUCHUH JIABIICHUS; TEMIIEPATYPHI.
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4. Kakue u3 nepeuucieHHbIX coner moasepratorcs rumponusy. LICl, KNO, NayCOs.
CocraBpTe ypaBHEHMsI THAPOIIN3A.

5. KonngecTBo 37€KTPOHOB Ha BAJICHTHBIX OPOMTAISIX PaBHO 7, a CyMMAapHBIA criuH 2,5.
Onpenenure rpynmy 3JeMEHTa B IepUOAUYecKor cucreme. K MeramiaM Wiy HeMmeTauiam
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kagheopa I1BIduX BUJET Ned

Hucuunauna XuMus

1. Buytpennsis sHeprus, padota u temora. [IepBblif 3aK0H TEPMOAMHAMUKN. DHTAIBIIHS.

2. MerogoM mnomypeakiuii mnondepure Kod(OPUIMEHTHI, YKaKXUTE OKUCIUTEIb U
BOCCTaHOBUTEITb.

K,Cr,07 + HCI ==ClI, +CrCl3 + KCl + H, O

3. Beruncnure pH 0,01 M pactBopa ruapokcua Kajiusi, CYMTasi AUCCOLUAINIO ITOJTHOM.

4. Kak mporekaeT KOppo3Usi XPOMHPOBAHHOIO CTAJIBHOTO U3JENHUS C HapylICHHEM

MOKPBITHS B KUCIION Cpeie, 3alUIINTE KOPPO3UOHHBIE MPOLIECCHI.

5. PaBHoBecue B romorenHoi cucreme. 4HCI + O, = 2H, O + 2 Cl ; ycraHOBHIIOCH ITpH
creayrommx kourentpanusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (momab/m ).
BbruncnuTe KOHCTAaHTY paBHOBECHS U YKa)XKUTE HAIPaBJICHHUE CMEIICHUS paBHOBECUS IPHU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaJIH3aTopa.

Kageopa I1BIduX BUJET N5

Hucuyunauna XuMust

1. CrpoeHue MHOTORJIEKTPOHHBIX aTOMOB. [lOpAMOK 3alOMHEHHS DSHEPreTHYECKUX

ypoBHel u noaypoBHei. [IpaBuio KiteukoBckoro, 3anpet [laynu, npaBuio ['yHnia.

2. Yepe3 pacTtBop cyibdara KaaMusi MpomymeHo 25A4Y snekrpuuectBa. IIpm 3ToM Ha

KaToJIe BhIICTIIIOCh 42,5 T MeTasuia. PaccunraiiTe BEIXOJ IO TOKY.

CocTtaBbTe cXeMy dJIEKTPOJIN3a C HHEPTHBIMHU JIEKTPOIaMHU.

3. Ansa peaxkiuu CHy (1) + 2H, S (1) == CS; (k) + 4H, (1) ompenenuts TemnoBoit ahdexr ,
npefcKa3aTh HM3MEHEHHWE OJHTPOINUH, YKa3aTh HAlpaBICHHWE CMEIICHHWs pPaBHOBECUS TMIPH
YBEJIMUEHUH J1aBIICHUS; TOHWKEHUH TeMIIePaTyphI.

4. CmemmBaro nornapuao pactsopsl: 1) NaOH + HNOg3; 2) K,CO3 +HCI; 3) CuSO,4 + KOH.
YKakuTe MPUYMHY MpOoTeKaHus peaknuu. COcTaBbT€ MOJEKYNISIPHBIE M WHHO- MOJIEKYJISIPHBIE
yYpaBHEHWSI.

5. Kak uzmenurcs cumia KUcnoT B psagy : HaS — HpSe — HpTe ?

Kagheopa 11bInX BUJET N6

Hucuuniuna XuMus

1. KoBanentHas cBs3b. O01mue noHATHA. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOH CBS3H.

2. Ha OCHOBAaHMH CTPYKTYphI BaJICHTHBIX d71eKTpoHOB 30°4s ! ykaxwure Bo3MOXKHBIC
CTereHu oOkucieHus. Kakue 3HaueHuss HMMEI0T  KBAHTOBBIE YMCIA YKa3aHHBIX BaJEHTHBIX
AIEKTPOHOB?

3. TloxGepute KOAPPUIMEHTH METOJOM MHHO- 3JEKTPOHHBIX YpPAaBHEHHMH. YKaXHUTe
OKHUCJIUTEIh U BOCCTAHOBHUTD.

CrCl 3 + KMnO 4 + KOH = K;CrO4 +Mn0O;, + KCI + H, O

4. st peakumn 2Fe (1B ) + 3H, O = Fe; Oz (B ) + 3 Ha (1) onpenenuTs BO3MOXHOCTD
CaMONPOM3BOJILHOTO MPOTEKAHUS MPU CTAaHAAPTHBIX YCIOBUAX. 3anucarh BelpaskeHus: Kp u Kc.

5. BerurciuTe MOJSIPHYIO KOHIIEHTPAIIMIO HACKIIIIeHHOTo pacTtBopa Pbl, TP = 1,1.10°.
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Kagheopa I1BIduX BUJET Ne7

Hucuunauna XuMus

1. Teopus rubpuanzanun. HampaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

2. Paccumraiite OJIC ralbBaHMYECKOTO DJIEMEHTa, COCTOSIIETO U3 JBYX
BOJIOPOJHBIX 3JIEKTPOJOB, IOTPYKEHHBIX B pacTBOpbI ¢ pH 2 u 4.

3. Jna peakuuu 2 CHy () = Co H 4y + 2H; onpenenute TemMnepatypy, Ipu KOTOPOii
HauMHAeTCs peakuus. 3anuiurte mareMarudeckoe BoipaxkeHue Kc u Kp. PaBubl sn 3TH
KOHCTaHTHI?

4. Ha ocHOBaHMM BaJEHTHBIX OJJIEKTPOHOB OMNPEICIUTE MECTO JJIEMEHTa B
MEPUOUYECKON CUCTEME 3s? 3p4, VkaknuTe BO3MOKHBIC CTEIICHH 3TOI0 3JIEMEHTA.

5. Boiuncnure crenens nuccounannn 1 pH 0,5 M pactBopa yKCyCHOM KHUCIIOTBHI,
ecm K= 1,8 .10,

Kagheopa 11bInX BUJET Ne8

Hucuunauna XumMns

1. CnaGbie 3JEKTPOJIUTHI, CTETICHh M KOHCTaHTa Auccoldanuu. 3akoH OcBaiba.

2. CMeluBao onapHo pacTBOPBL:

1) NaOH + HNOg; 2)CuSQO,4 +KOH; 3) HCI + K,CO:s.

CocraBbTe MOJEKYIISIPHBIE U MHHOHO- MOJICKYJISIPHBIC YPAaBHEHUSI BOBMOXKHBIX PEAKIIUA.

3. Ompenenute TeMIepaTypy Mpu KOTOPOM BOSMOXKHO PA3I0KEHHUE COU

MgSO, (k) = Mg O(x) + SO 3 (T).

3anumure mateMatuueckoe Boipaxkenue Ke u Kp nmsa nannoit peakuuu.

4. MetogoM modypeakuuii nondepure KoOd()PHUIMEHTHI, YKaXHUTE OKUCIUTENb |
BOCCTAHOBUTEIb

KMnQO4 + H,05 + H,SO4 = MNSO 4+ Ky,SO,4 +0, +H5 O.

5. Kakue 3HaueHNs UMEIOT KBAaHTOBBIE YHCTIA, XapaKTEPU3YIOIINE BaJICHTHBIC AIIEKTPOHBI B

aToMax dJIEMEHTOB C OpsAIKOBbIM Nel7 u 25.

Kagheopa IIBIduX BUJET N9

Hucuyunnuna XuMust

1. PactBopbl. Crioc0oObI BbIpaKeHHsI KOHIIEHTPAIMM pacTBOPOB. MI3MEeHeHNe SHTaNbINK U
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXEMy DJJIEKTPOJM3a BOJHOTO pAacTBOpa HMOIWAA Kajdus W WHEPTHBIMHU
AIIEKTPOIAMH.

3. B kakoMm psigy M3MEHEHHE SHEPrHH WOHM3ALWHU TPOMCXOJUT B OOJBINEH CTENEHH H
nouemy: Li- Be- B-C-N —-O —F-Ne: Li-Na—K - Rb- Cs.

4. INns peakmu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO, (T) omnpenenuTs BO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO MPOTEKAHUs peaklMu npu cT. y. He mpousBoas pacuera, npeacka3aTb 3HAK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBennueHnH KoHIeHTpauuu SO,

5. Pacnionoxute BeliecTBa B MOPsAKe YObIBaHHUS MOHHOTO Xapakrtepa cBsizu: MgF; ,CsCl,
CO, BeCl,,NaF, HCI, FCI.
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Kageopa 1IBInX BUJET Nel0

Hucuuniuna XuMus

1. duccoumarus Boasl. MonHoe npousBenenue Boibl. Bomopoaueiit mokaszarens(pH).

2. Tlouemy koBaneHTHOCT, He paBHa 1, a koBasmeHTHOCTh Be, Takke uMeromero Ha
BHEIITHEM cJioe 2 JJIEKTpoHAa, paBHa dYerbipem? Uemy paBHa MaKcHMaldbHash KOBAJICHTHOCTH
3JIEMEHTOB BTOPOTO Mepuojia’?

3. Jlns rameBaHmdeckoro snementa Pb| Pb*? | Cu™ (0,1 M ) | Cu paccuurars IJIC,
3anucaTh KaTOIHBIN U aHOJIHBIN MPOLIECC, YpaBHEHHE TOKOOOPa3yIoleil peakiniu.

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexop rpadura B anmas, ecnu C (rpadur) +
O2(r) =CO2 (1) AHozgg = -393k/Ix/moub C (ammaz) + Oz (1) = COy(T) AHozgg = - 395 x/I>x/ MoJIb.

5. Paccuuraiite koHcTanty paBHoBecus aisi peakiuuu PCls(r) = PCls(r) + Cl; (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaio 54% PCls(r), wucxomHas KOHIEHTpAIHMss KOTOPOIO
2 MOJIB/JI.

Kageopa IIBIduX BUJET Nell.

Hucuyunauna XuMust

1. DHTpONHS IPOCTHIX U CIIOKHBIX BEIIECTB. DHTPONUIHBIC TUarpaMMbl WHAUBHyaTbHBIX
BeiecTB. PakTophl, BIUAIOLINE HA U3MEHEHUE SHTponuu. PacueTsl sHTponuu.

2. Onpenenute pactBopumocts Be(OH), , ecm TP = 6,3. 10 %,

3. Hns peakuuu C (rpadut) + CO;, (r) =2CO (r) ompenenute TemnoBor 3hdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUHU.

4. Vxkaxure THUN THOpPUAM3ALMM BAJICHTHBIX OpOWUTaJel ULEHTPalbHOIO aToMa,
HPOCTPAHCTBEHHYI0 KOH(MUTYpaIlMI0 COCIAMHEHHH, HalpaBlieHHEe IUMONbHBIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxemy anekTposnu3a BoxHoro pacteopa MQCl, BenuumHy KOHCTaHTBI
paBHOBECHS.

Kadheopa IIBIduX BUJET Nel2.

Hucuyunnuna XuMust

1. Xummnueckoe pasHoBecue. Koncrantel paBHoBecus. Cas3b Kp u K.

2. MeTonoM MOHHO- »JIIEKTPOHHOro OanaHca mnondeputTe KO3((UIMEHTHI, KaXHUTe
OKHUCJIUTEh U BOCCTAHOBUTENb, ONIPEEINTE HApaBIeHUE MPOTEKaHUs Ipoliecca

I, + KOH = KIO;3 + Kl + H,0.
3. B xakoM 13 cOeTMHEHUH CBsI3b OO0JIbIIE BCErO MPUOIIKASTCS K HOHHOM
Ca3 N, Ca3 P,, Ca3 AS 5, Ca3 Sb 2.

4. AnroMuHUeBasl MJIACTUHKA B KOHTAKTE C JKEJIE3HON HAaXOIUTCA B MOPCKOM Boje. C Kakoi
JENOJAPU3ALUEN IPOTEKAET KOPPO3Ms? 3allUIINTE YPABHEHUS PEAKIIUIL.

5. CocraBbTe dJekTpoHHYIO (Qopmymy anmementa Ne 34, Ha ocHoBanuu QGopMyIibl
OTIpe/ieNIUTE MOJI0KEHUE JIEMEHTa B IEPUOINYECKOH cucTeme (Iepro/, TpyIa, MOArPYIna).

Kagheopa I1BInX BUJE T Nel3.

Jucyunauna XAMHUS

1. I'ereporeHHoe paBHOBECHE B pacTBOpPaXxX 3JIEKTPOIUTOB. [IponsBeneHre pacTBOPUMOCTH.
VYcioBust 00pa3oBaHus U paCTBOPEHUS OCA/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yIriiepoaa:
C2 Hy, CO,, HCOH, CH3 COOH |

3. dus peakuuu CO (1) + Cly (r ) = COC | (1) onpenenure Temieparypy, Ipu KOTOPOH
cUCTeMa HaxOJUTCS B TEPMOJUHAMHYECKOM DPABHOBECHU. YBEIHYUTCS WM YMEHBIIUTCS
KOHCTaHTa pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
TIOBBIIICHUH TEMIICPATYPHI.

4. MetogoM moOdypeakuuid moadepure Kod((OUIMEHTHI, YKAKUTE OKHUCIUTENb H
Boccra”osurels Zn + KMnO 4 + H,SO4 = ZnS0O,4 + MnSO 4 + Ko,SO4 +H,0.

5. OOBsICHUTE TTOYEMY YHEPIHsi HOHU3AIMH TIEPBOTO IEKTPOHA KHCIOPOAa MEHBIIE, YeM
y a30Ta, a SHEPrusi MOHU3AIMH BTOPOTO AJIEKTPOHA KHUCIIOpOJa OONbIIE 3HEPTUU MOHU3ALUU
BTOPOTO AJIEKTPOHA a30Ta.

Kagheopa I1BIduX b UJIE T Neld.

Hucuunauna XuMus

1. OkHuCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTENneHW OKHCICHHS, OKHUCIHTEINH,
BOCCTAaHOBUTENH .THUIBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaBieHne ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

2. Jna peakmum ZnO (1) + SO3; (r) = ZnSO4 (T) ompenenuTe BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSI PEeaKkIuu Tpu cT.y. 3anumute Boipaxkenus Kp u Kc; n xakom
HAIpaBIIEHUU CMECTUTCS pPaBHOBECHE IMpollecca NpHU YBEIWYEHUU MacChl OKCHUIA  LUHKA,
BBEJICHUHU KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurare pH pactBopa B 100 My, koToporo coaepxutcs 0,4 r NaOH.

4. OnuImuTEe METOIOM MOJIEKYIISAPHBIX opOuTaneii o6pasopanue cssu Hy u Hy ™.

5. Kakas opburans umeer O6oibiine pazmepsl 1 mouemy 1S C unu F?

Kagheopa 11bInX BUJIE T Nel5s.

Hucuunauna XumMns

1. Camomnpou3sBosibHbIe mpolecchl.. DHeprus ['mb0ca M HampaBIEHHOCTh XMMHUYECKHX
peakuuid. Pacuer »Heprum I['mb0Oca. BnmsiHue Temmneparypbl Ha HalpaBlIEHHE XHMHUYECKUX
peaKuuu.

2. Paccumraiite D/[C KOHIEHTPAIIMOHHOTO TaJIbBAHUYECKOTO DJIEMEHTA, COCTOSIIETO M3
JIByX BOJOPOIHBIX JIEKTPOJOB, IOTPYKEHHBIX B pacTBOpbl c pH2 n 4. .

3. OnummuTe SJIEKTPOHBI, COCTOSHHE KOTOPBIX XapaKTePH3yeTCsl  CIEAYIOIIUMHU
KBaHTOBBIMH ynciaMu: N=31=0m=0;n=31=2m=1.

4. CoctaBbTe MOJICKYJISIPHBIC M HOHHO-MOJICKYJISIpHBIC YpaBHeHUs Tuaposm3a coneir AlCl;
u NaNO:..

5. OOBsCHHUTE pa3uvue B MPOCTPAHCTBEHHOM cTpykType Mosiekya NH3z u BCI .

Kadeopa IIBIduX b U JE T Nelé.

Jucuunauna XuMus

1. l'aneBanmveckuit anemeHT Janmans — Axkoou. DJ]C ranpBaHUYECKOTO JIEMEHTA.

2. Kobanst o6payer aBa mona Co™ u Co™ . Hukens o6pasyer non Ni *2 Hou Ni*
HeycTouuB. Kak 310 00BsICHUTE?

3. Beruuciauts crenenp qucconuanuu u pH 0,5 M pacTBopa YKCYyCHOM KHCIIOTBI, €CITH
Kn=1,810°.

4 Jlna peakuuu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpoOM3BOJIbLHOTO TpoTekanus mnpouecca npu 1000K. DHTaNbNUAHBIA WX SHTPONUNHBIN
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(dakTOpBl OMpENeNsAIoT HalpaBlieHHEe MPOTeKaHWs Mpolecca B JAHHBIX YCIOBUAX? YKaxuTe
HampaBJIeHHE CMEMICHUS paBHOBECHS pEaKIHWH I[PH IOBBIIICHUH aBICHHS, YBEIMYCHUU
KOHHCHTpaHHI/I BOJBI.

5. B kakux MoOJIeKyJia ¥ HOHAX UMEET MECTO sp3 —TruOpUAM3anns BaJCHTHBIX OpOuTaneit
atoma yriepona COp, COZ'g, CoHg ?

Kagheopa I1BIduX BUJET Nel7.

Hucuunauna XuMus

1. I'maponus coneil.

2. OnuHKOBaHHAs M OMEJIHEHasl >KeJe3HbIe IIACTHHBI HAXOIATCS BO BIAXKHOM BO3AYXE.
CocTaBbTe CXEMBl KOPPO3HOHHBIX 3JEMEHTOB M 3alMIIUTE YPaBHEHUS IPOTEKAOLIUX
MIPOLIECCOB.

3. VYkaxuTre THN TUOPUAM3ALMU BaJCHTHBIX OpOWTANeld IIEHTPAJBbHOIO aroMa H
MPOCTPAHCTBEHHYIO CTPYKTYpY coenuHeHuit BeF; u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIii 3QQeKT peaxym;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. IloyeMy sHEprusi HOHU3ALNHU TIEPBBIX BAJICHTHBIX AJIEKTPOHOB SIBJISETCS CaMOM HU3KOM?

Kagheopa IIBIduX b UJE T Nel8.

Hucuyunauna XuMust

1. Tlonste 00 H3JIEKTPOAHBIX MOTEHIMANAX. MeTaInuyecKre HIIEKTPOJbl ypaBHEHHUE
Hepncra.

2. JIns mepeducleHHBIX MOJIKYNl YKaKHTE THI THOPUIU3AIMU BAICHTHBIX OpOHTANICH
LEHTPaJIbHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHUS W HAIpaBICHUE AMUIOJIbHBIX
MOMEHTOB cBs13u: BeFo u BeF24.

3. [NonGepure KO3PGUIMEHTH NOHHO-MOJCKYISIPHBIM METOJOM YKAXKHUTE OKUCIUTENh U
Boccranosurenbs K> S + KMnO, + H,SO,4 =S + MnSOy, + K>SO, +H,0.

4. Nnsa peakuun  2PH3(r) + 4 Oy(r) = P2 Os (1) + 3 H2O(1) ompenenute BO3MOXHOCTh
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBS3aHO. B KakoMm HamnpaBlIeHMHM CMEIAeTCs paBHOBECHUE MpoOIecca MpPU IMOBBIIIEHUU
JTABJICHHSI, TIPH YMEHBIIICHUH KOHIICHTPAIIUU KUCIOpoaa?

5. Onpenenure pH, cremeHs nuccoumanuud u KoHIeHTpanuio wuoHoB OH ~ B 0,1 M
pactBope HCN.

Kadeopa IIBIduX b UJET Nel9.

Hucuyunnuna XuMust

1. I'a30BbI€ 2n€KTPOABI, BOIOPOAHBIN U KMUCIOPOAHBIN MIEKTPOoAbl. lloTeHIManb! ra30BbIX
JJIEKTPOJOB. YpaBHeHue HepHcra.

2. Kak u3MeHsieTcs CpoACTBO METAIIJIOB K CEpeE:

Fe+S =FeS Co+S=CoS Ni+S=NiS.

OTBeT Ha OCHOBETEPMOJMHAMHUYECKHNX JaHHBIX.

3. Umeercs psin coenqunenuii 6epusi: BeCl 5, {Be(OH),}*, {Be(H2 O) ¥* Onpenenure TUI
CBS3M U €€ MEXaHU3M; FMOpUAM3AINI0 [IEHTPAIbHOIO MOHA U CTENEHb OKHUCIIEHUs Oepuiuius B
KaXJIOM U3 TPHUBEIEHHBIX BbIIIe coeAuHeHUs. KakoBa mpocTpaHCTBEHHass KOH(UTrypauus
YKa3aHHBIX COCTUHECHUM.
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4. Onpenenure TOMOT€HHOW WM TE€TEPOTCHHOM SIBIIAECTCS JlaHHAs PEaKIMs; 3alUILINUTe
MaremaTuueckoe Boipakenne Kp u Kc. byayt nu oHn paBHbI? YKaxuTe HanpaBJI€HHE CMEIICHUS
paBHOBECHUS MPU YBEIMYCHHUH JIaBJICHUs, BBeAeHUU KaTtanu3aropa. 2 CO; (r) =2 CO (1) + Oz (1) .

5. Beruucnute konnentparuu  H u OH, a Taxke pH 0,001 M pactBopa NH;OH, ecnu
Kn=1,8.10".

Kagheopa I1BIduX b UJIE T Ne20.

Hucuunauna XuMus

1. Dnekrponus. [locnenoBaTenbHOCTD JEKTPOAHBIX MIPOLIECCOB HA KATOE U aHO/IE.

2. Monexkynsl azota N2 oTHOCATCS K Hanbosee ycroiuuBbiM. [louemy nx ananoru Po AS |
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Berancnute pH 046% pacrBopa HCOOH, eciu creneHb OUCCOIMAIIMU COCTABIISET
0,042.

4. Koncranra paBHoBecust Kp mis peakuun 2S0;(t) +O, (1)= 2S03 (1) ipu 950K paBHa
1,062 .10, Beruncaute Ke JUISl JAHHOM PEaKIIUH.

5. Ilo craHmapTHBIM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIM TOTCHIIMAJIAM OIPEICIUTE
HaIpaBJIeHUE TPOTEKAHUS PEAKIIUHU TIPH CT.Y.

Cu+H"+NOs ==Cu*? +NO +H,0 .

Kagheopa 11bInX BUJE T Ne21.

Hucuyunauna XumMns

1.TermoBeie 3dekThl xuMuueckux peaknuii. 3akoH ['ecca. CraHmapTHash SHTAIBIHS
00pa3zoBaHMs BEIIECTBA.

2. Kakue mporeccsl MpOTEKArT IMPH KOPPO3WH OIMHKOBAHHOT'O eje3a BO BIIAKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPAaBHEHHS IIPOLIECCOB.

3.0npenenute pH M KOHUEHTpanuio THAPOKcUI-uoHHOB B 0,1 M pacTBOpe COJIHOU
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (opmyny aneMeHTa ¢ Ne 25. Vkaxure ero mMOJIOKEHHE B
Tabimie MeHeneena.

5. Meronom MO onummute crpoenue He; u Ha.

Kagheopa 11bInX BUJE T Ne22.

Hucuuniauna XuMus

1. Buytpennsst sHeprus u ee ¢usnueckuii cmbici. [lepBblil 3aKOH TEepPMOAMHAMHKHU.
Onranenusa. CranmaptHeie ycnoBus. TemmoBeie 3¢ dektsl peakmmii Qv w Qp. DHmo - u
DK30TEPMHUUECKNE PEAKIIMH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHHSI JIUIT KOHCTAHT
Ke n K, n cootHomenne Mexay Humu. Kyna cMecTUTCs paBHOBECHE PEaKLUMU IIPU BBEICHUU
KaTaJau3aTopa; Mpy MOBBIIIEHUH JaBJICHUS ; IPU YBEIMUEHUU KOHIIEHTPAIMH KHCIOPO/a.

3. Beruncnuts [1P CaFy, eciiu B 1 mutpe Boabl pactBopsiercst 0,0157 r aToii comnu.

4. Tlonbepute KOOPPUIMEHTH B YpaBHEHUHU. YKaXHUTE€ OKHUCIUTENIb U BOCCTAHOBUTENb.
Kakoli u3 271eMEHTOB OKHUCIIAETCS, KAKOM BOCCTAaHABIUBAECTCS?

Al + KyCry07 + HpS04 — Alp(S04)3 + Crp(S04)3 + K2S04 + H,O

5. Hamucatb 371eKTpoHHYIO (GOpMyidy XJopa M cepbl B OCHOBHOM H BO30YXJIEHHOM
coctossHUAX. [lo anexTpoHHOU (GopMysne OmpenenuTh MECTO €ro B MEPUOIUYECKON CHUCTEME
(rpynmy, TOATPYIIY, IEPUOMA) U KBAHTOBBIC YHCIIA /TSl BAJICHTHBIX JIEKTPOHOB.
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Kageopa I1BIduX B UJIE T Ne23.

Hucuuniuna XuMus

1. DnexTposn3 BOAHBIX pacTBOpOB. 3akoHbl Papajes. 3anucaTh PeakUU IEKTPOJIN3a
FeCl, na MHEPTHBIX 3JEKTPOIaX.

2. IlpuBectu crpykrypubie dopmynbl coenunenuit CH3C1, COCl,, CO,. Ykasare Tum
ruOpuAN3aMi U KPaTHOCTh CBsI3€d B JAHHBIX MoJjekylax. OObSICHUTH PA3IU4yUsl B OTAEIbHBIX
cBs3sx. [loueMy nepBbie 1BE MOJIEKYJIbI IOJIIPHBIE, a TPEThS HET.

3. MoXHO JM NOpUTOTOBUTH pacTBOp KoHueHTpamuen 0,01 M u 0,0005 M, ecnu
I1P=4,4.10".

4. PacctaBuTh KO3 PUIMEHTHI B YpPaBHEHHUH:

K2S + KMnO4 + HSO4 — S + MnSO4 + K;SO4 + H0.

YKka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Koppo3usi ¢ BOJOpoAHONW M KHUCIOPOAHOW aenoisipu3anueil. JKenesHas mjiacTUHKa B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCIl. 3amumure KaTOMHBIA W aHOIHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kagheopa IIBIduX B UJIE T Ne24.

Hucuyunauna XuMust

1. Bropoii 3akoH TepMoamHaMuKU. OJHeprus ['mb0ca. YcioBue camMOnpoH3BOJIBEHOTO
IOPOTEKaHUs IPOLECCOB W TEPMOJMHAMMYECKOE pPABHOBECHE B HM30JUPOBAHHON CHCTEME.
DOHTaNBNUIHBIN 1 YJHTPONUIHEIN (QakTopbl. PaBHOBeCHas TeMmepaTypa peakiuy.

2. Paccunrats pH 0,2 M pactopa NH,OH; K, = 2.107.

3.. Jlnst ramsBanmdeckoro srementa Fe| Fe™? (Imomns/n) || Ag'(0,1mous/n) |Ag ykasatb
HOJISIPHOCTB 3JIEKTPO/I0B U HAIPaBJICHUE IBUKEHHUS SJIEKTPOHOB

4. MeronoM TONypeakmw MoA00paTh KOI(PUIMEHTHI, YKa3aTh OKUCIUTENb |
Boccra"osurenb Cl, + Kl + KOH = KCI + KIO3; + H,0.

5. TlokaxuTe, 4eMy paBHBl YHCJICHHBIC 3HAYCHHs KBAHTOBBIX YHCEN JUIS DJIEMEHTA,
JIIeKTPOHHAs KoH(Urypamus Kotoporo 4523d. Uto xapakrepusyioT 5Ti KBaHTOBBIE umcma? Uto
3TO 3a neMeHT? Ero cBolicTBa U MoaydeHHe.

Kadeopa IIBIduX B U JE T Ne25.

Hucuyunnuna XuMust

1. Tomorennsle peakiuu. CpefHssi 1 MTHOBEHHasl CKOPOCTh peakUWU. 3aKOH JIEHCTBUS
Macc JJ1s1 TOMOT€HHBIX peaKIHii.

2. TlokaxuTe, yeMy paBHbl UYHCJICHHbIE 3HAYEHHUS KBAHTOBBIX 4YMCEN JJIs DJIEMEHTA,
3JIEKTPOHHAsI KOHPUTypalust KOTOPOro 55%4d". Yro XapaKTepU3yIOT 3TU KBaHTOBBIE uncia? Uro
3TO 3a JIEMEHT?

3. CKOJBKO IpaMMOB CEpPHOM KHCIIOTBI 00pa3yeTcs OKOJIO HEPaCTBOPUMOIO aHOJA MpHU
ayiekTpoiin3e BogHOTo pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTWIOCh 1,12 11 Kkuciopoaa
(H.y.). PaccunTarh Maccy raza oOpa3oBaBIIerocs Ha KaToje.

4. Ilonp3ysAch TAOIMYHBIMU AaHHBIMH, paccunuTaTth AH®28 peakin CO(y + HO = CO;
+Ha

Ompenenutsb: a) AUCygg peakiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JIUTPOoB CO BCTYMUIIO B
peakiuio, eciu Boienmioch 14,66 x/x rerna (H.y.)?

5. Beraucnure pH u crenens auccommaruu pactBopa:8 % pactBop HF Ko = 6,61.10™.
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’.
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Kageopa I1BIduX B U JIE T Ne26.

Hucuuniuna XuMus

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHAX (B 00004Kax u nogobonoukax). Ha npumepe
BaHAJIMs PACCTABUTh KBAHTOBBIE YMCIIA JJI1 BAJICHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy u paccumrtaiite DJIC rajapBaHMUECKOrO 3JE€MEHTa, B KOTOPOM ObI
npotekana peakuus: Cd + Cu?* = Cd?* + Cu, eciii KOHLEHTPALHS HOHOB B PACTBOPE:

[Cd*]=0,1 mons/n 1 [Cu?*]= 0,01 monbs/n

3. Omnpenenuth pacTBOpUMOCTh AgS, ecimu ero [P = 6.10°°. Kak wu3MeHurcs
pacTBOpuMOCTb AgyS eciu B pacTBop A06aButh 0,5 M KS

4. Ina peakuuu 2CUggy + 1/20r) = CUOs) AH®298 kOTOpOI cocTaBisier -167,6 /K,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOpPOJa BCTYHIJIO B PEakiuio, eciau Beiaenuiaoch 335,2 k/x
teria? 0) AU®,9s peakuuu (B mudpax

5. Hana peakuus: CO + Cly= COCl,. Ucxoansie konuentpanuu CO u xsopa paBubl 0,7 u
0,2 M. BpaucinuTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

Kagheopa 11bInX BUJE T Ne27.

Hucuyunauna XumMns

1. Teopuss rubpuauszanuu. HampaBieHHOCT, W KpaTHOCTh XHUM. CBs3U. ['eomerpus
Mozekya. Teo.

2. ana peakius: CO + Cl, = COCl1,. Ucxoaubie konneHnTpanuu CO u xjopa pasHsl 0,7 u
0,2 M. BpaucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecusi, koraa [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

3. CocraBbre cxemy u paccunrtaite DJ[C raapBaHUYECKOTO 3JEMEHTA, B KOTOPOM OBI
npoTekana peakmus: Zn + Co?* = Zn*" + Co, ecu KOHIICHTpAIls HOHOB B PacTBOpE:

[Zn2+] = 1,5 monb/1 1 [C0%*] = 0,01 Monb/n

4. Bo ckonbko pa3 pactBopuMocTh (Monbk/1) Fe(OH),, 6onpie pactBopumoctu Fe(OH) s,
ecom [P = 5-10"°; TIP ,= 3,8-10°%° .

5. Koncranra paBHOBecus peakiuu Nory + 3Hyp @ 2 NHszqy Ke=0,1 mpu 673K.
PaBuoBecHbie koH1IeHTpauu [Hy] = 0,6 monw/m; [NH3] = 0,18 Mons/n. Beraucnute HauaabHyO U
PaBHOBECHYIO KOHIIEHTpAIIUHU a30Ta.

Kagheopa 11bInX BUJE T Ne28.

Hucuuniuna XuMus

1. Tomorennbie peakiuu. CpefHsss © MTHOBEHHAs] CKOPOCTh pEaklUU. 3aKOH JEHCTBUS
MacCC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, nponyctunu tok cunoit 3A B teuenun 10 muHyr Paccumrars
Maccy Keyes3a BbIIeNHUBIIErocss Ha katonax npu B,= 80 %.Kakoi raz m B KakoM KOJUYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

3. Kakoii U3 OKCHJIOB Jierde BOCCTaHOBHTH Bojopogom: Ag,0 + Hy, = 2Ag + H,O wimm
Cu,0 + Hy = 2Cu + H,0 OtBeT 0600CHOBaTh TEPMOJIMHAMUYECKUMH PACUETAMHU.

4. MoxHO M mnpuUrotoBuTh pactBop KoHueHrtpauue 0,01 M um 0,0005 M, ecamn
I1P=4,4.10".

5. Kopposusi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemnofisipusanueit. JKenesHas miacTHHKAa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummre KaToAHBIA W aHOTHBIN
MIPOIIECC KOPPO3UHU U YPABHEHHE PEAKITHH.

95



Kageopa 11bIuX b U JE T Ne29.

Jucuunauna XuMHus

1. Juccoumamus Boxasl. MonHoe mnpousBenenue BoAsl. Illkanma KuCIOTHOCTH.
HelitpanbpHble, KUCble U 1IEI04YHBIE PACTBOPHI U UX pH.

2. SnCl, + KyCr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(DUIIUCHTHI,
yKa3aTh OKHUCJIUTEIb U BOCCTaHOBUTENb. [loineT 1m camMOnpou3BOJIBHO pPEAKLUS B IMPSIMOM
HarnpasieHuu? O60CHOBATh OTBET pacyeToOM

3. B kKakoM W3 COEIMHEHH J0Js1 KOBAJCHTHOW CBS3M OOJbIIE: XJIOpUaax Oepriuins,
MarHust Wiy Kaneiusi? OTBeT 000CHOBATD.

4. Boruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.10%°

5. Onpenennuts TeMneparypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

2H,S + 30, =2 H,0 + 2 SO,.

Bce BemectBa rasoo0OpasHbl. Maer nau peakuuss caMOIpPOM3BOJBHO IPH CTaHAAPTHBIX

YCIOBHAX? DHTPONUMHBIA W SHTATBIIUAHBINA (QaKTOp OMpeAessieT NPOTeKaHHe PeaKIuu?

Kagheopa IIBIduX b UJIE T Ne30.

Hucuyunauna XuMust

1.3oHHas Teopus kpuctauios. [lomynpoBogHUKY.

2. SnCl; + KyCr,07 + HCI — SnCly + CrCl3 + KCI + H,0. PaccraButh K03()(DUIIHECHTHI,
yKa3aTh OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO PEAKIUS B IMPSIMOM
HarpaBieHuu? OO0CHOBATH OTBET PaCUETOM.

3. MoXHO ¥ TpPUTOTOBUTH pacTtBop KouieHTparmued 0,01 M u 0,0005 M, ecnu
IP = 4.10°.

4. PacctaBuTh K03()(DUIIMEHTHI B ypaBHEHUU:

K>S + KMnO,4 + H,SO4 — S + MnSO,4 + K>SO, + H50.

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. dns obparumoii peakuun: 4HClyy + Oyp 2 2H20) + 2Clyyy  Borumcnurs AHozgg
peaknuu. Kak MOBIHSIOT HAa PaBHOBECHYIO KOHIICHTPAIIUIO XJIOpa CIICAYIOIIAE H3MCHCHHS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCIJIOPO/JIa; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa
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IlepeyeHb BONPOCOB M 3aJaHUIl VIS IOATOTOBKH K 3K3aMEHY B TPeTbeM

cemecTpe
(OIK-1: UOIMIK-1.1, UOIIK-1.2; OIK-2: UOIIK-2.1, NOIIK-2.2):

1. OcHOBHBIE 3aKOHBI XUMUU (COXPAHEHUE MACCHI, IOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
I"a3zoBbie 3akoHbl (ABoramgpo, MenzeneeBa-Knaneipona,...). [laprnuanbHbie TaBieHUS Ta30B..
3akoH »KBHUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, W30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiiKai, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCOMOTHBIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
equHuna Maccel. Yucno Asoragpo. OTHOcuTenbHas MOJEKyJsipHass macca. Moisb. MomsipHast
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomunamuueckass cucrema. Bunbl cuctem. CocTosiHuE cUCTeMbl. BHyTpeHHssS
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeaudyuH. llepBblil 3akoH
TEPMOJAMHAMHUKHA. OHTanbnusa. TemmoBbie dddexte peaknuii Qv m Qp. DHmo - wu
JK30TEPMHUUYECKUE PEAKIIVHU.

Crangaprtusie ycnoBus. CtanaapTHbie cocTosHua. CTaHAapTHBIC SHTANBIINYU 00pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH I'ecca u ero cneacrtBus. TepMoxumuyeckue ypaBHEHHMs. Pacuer TeminoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMONIPOU3BOJIBHOTO  IMPOTEKaHUs MPOLECCOB M  TEPMOJMHAMHYECKOE pPaBHOBECHUE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
MIPOLIECCOB U PABHOBECHS B 3aKpBITBIX cHucTemax. Pa3oBble paBHOBECHA. DHEpreTuyecKas
auarpaMma peaknu. TpeTuil 3aKOH TEPMOJMHAMUKU. AOCONIOTHAs SHTPOIMUS MPOCTHIX U
CJIOKHBIX BEILIECTB. OHTPONMIHBIE JAMarpaMMbl WHIMBHAYalbHBIX BellecTB. Bo3pacranue
(yObUTB) SHTpONHMM B 3aBHCUMOCTH OT CTPOCHHS BEIIECTB, NMpH (Ha30BBIX IEpEexojax U B
XUMHYECKHX peakiusx. CBs3b 2HEPrMM aKTUBALUU C TemioBbIM 3ddektom. OOpatumbie u
HeoOpaTUMble MPOIECCHl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMBIX XMMHYECKUX PEAKIIHM.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temneparypa wunHBepcun peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoOogHast 3Heprus [ m66ca oOpa3oBaHuUs BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kuneruka xumuueckux peakuuii. CpeaHsst 1 MTHOBEHHasi CKOPOCTh peakiinu. CKOpocTh
FeTepOreHHbIX peakluui. 3aKOH JAEWCTBUA MacC. 3aBUCUMOCTb CKOPOCTHM OT KOHIEHTpPAluu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALIMHU, NIEPEXOTHOE COCTOSIHUE M aKTMBUPOBAHHBIM KOMILJIEKC HA NMPUMEPE OJHOCTATUNHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmHueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHnyca. ODHEprus akTUBALUM WM MPEAIKCIIOHEHIWAIBHBIM  MHOXHUTENb - HX
¢uznueckuil cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTajm3zaTropa Ha Oapbep MpsMOi M 0OpaTHOM XumHueckod peakiuu. Katanms M xumuuyeckoe
paBHOBecHe. JIOCTOMHCTBA M HEIOCTAaTKM 3TOTO BHJA KaTaiu3a. | €TepOreHHbIM KaTalu3 U €ro
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TEeTepOreHHOM Kartaiusze. JlocTouHcTBa M
HEJIOCTATKM TE€TEPOTreHHOI0 Kartain3a. BnmsHue katanu3atopa Ha Eu«q M CKOPOCTH NpSIMON U
obpatHoit peakiuii. [lpuHiun mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3aKOH JAEHCTBHSA Macc M KOHCTaHThl paBHoBecua K. m K, . Hx
COOTHOILIIEHHE JJIsi TOMOTEHHBIX ra3000pa3HBIX M KOHJACHCHUPOBAHHBIX CHUCTeM. MeXaHU3M U
CTaJIUMHOCTH peakiuii. MonekyaspHOCTh (MOPSAIOK) dJIEMEHTApHBIX CTauil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTui
aKTUBALlMM TPSIMOM M O0OpaTHOW XMMHMUYECKOH peaklHUd COOTBETCTBEHHO C KOHCTAHTOM
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCoOEHHOCTH TI'eTePOreHHOT0 PaBHOBECUS H
MaTeMaTUYeCKOM 3aITMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMHUUECKHUX PEAKIIH.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu AppeHuyca. CreneHb M KOHCTaHTa
nuccouuranuu. Bunpel koHnenTpanuii. Pacuer crenenu nuccouuanyu 1 pH pacTBopoB Ha npumepe
c1a0bIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutos. MlonHoe nponsseaenue Bojsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOXHBIX  pacTBOpoB.  CnocoObl  BBIpOKEHHS ~ KOHIIEHTPAIUI
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CryneHvaras aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonuss U Kpuockonusa. OCMOC MU OCMOTHYECKOE [aBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenpl npu rugponuse conei. CIBUT paBHOBECUS IIPU TMIPOIIU3E.

I'ereporeHHoe paBHOBECHE OCaJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PAacTBOPUMOIO
JIEKTpoJInTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJSIPHBIX MOJEKYJ. J(Brkyias
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBele 3pHEeKThl paCTBOPEHHUS.

IIP. YcnoBusi oCaXIE€HMsI U paCTBOPEHUS IEKTPOIUTOB. HachlllieHHBIE, EPECHIIICHHBIC
Y HEHACBIIEHHBIE PAcTBOPHI cosed. KomrmuiekcHble coennHeHus. Jucconmanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOHHOM 31E€KTpUUECKUH CJIOM M MEXaHM3Mbl BO3HHMKHOBEHUS CKayka IOTEHLMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJEKTPOAHBIX MOTEHUHAI0B nosypeakuuil. @opmyna HepHcera. KoHLEHTpalMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHepruu [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Yncno Papanes. Berxox o toky. OTO0Op BEpOSATHBIX AIIEKTPOAHBIX MOJYPEAKINi Ha
OCHOBE 3HAQUYEHUH HUX IEKTPOJAHBIX MOTeHUUaNOB. [lepeHanpsokenue. JNEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BHIOOpA 3JIEKTPOTHBIX MOJNYPEAKIMi Ha OCHOBE HX
JEKTPOAHBIX TOTCHIIUAJIOB.

6.. Buapl kopposuu. [IpydrHbI BOSHUKHOBEHHSI SJICKTPOXUMHUUECK Koppo3un Kopposwust ¢
BOJIOPOJIHON M KHCIOpOIHOH Aenosipu3zanueil. CrocoObl 3alUThl METAIIIOB OT KOPPO3HH.

7. Snepnas mozenp aroma. CTpoeHHE siipa, MacCOBO€ YHCIIO, MPOTOHBI, HEUTPOHHI.
Crpoenne atoma Bopopoza. [loctynars! u Teopus bopa. CiekTpbl aTOMOB.

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocroaHus. Yucno AO Ha ypoBHAX M MOAYpPOBHAX (B oOonoukax M mojpoOosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 371€KTpOHHBIX YpOBHEH, OLypoBHEH 1 AO
1o anekTpoHaM. [Ipaswmiio I'yHaa. B3anMocBs3b KBaHTOBBIX uKceln. [I[puHIMIT HEONMPEAETIEHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHoOcTh. IlnoTHOoCcTe BeposiTHOCTH. DyHKIUS  paauaibHOro
pacrpezeneHusl IIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE DHEPI€TUYECKHE YPOBHH, NOIYPOBHH,
atomubie opouTanu. ®opma u opuentanuss AO. OcHOBHBIE U BO30YK/I€HHBIE COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHHU OTPAXkKAKOT?

MHuoroanexktponHbie aTtoMmbl. [lopsiiok 3acenenust ypoBHeH, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
cocrtosiHus aromoB. [lepnonnuecknii 3akoH U nepuoaudeckas cucrtema Menaeneesa. Ilepuon,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
NEPUOANYECKOTO HM3MEHEHMsI CBOMICTB 2JIEMEHTOB. I[lepMOAMYHOCT B M3MEHEHUHM pPa3MEPOB
aTOMOB, WX HOHM3allMM, CPOACTBA K OJJIEKTPOHY M 3JIEKTPOOTPULIATEIBHOCTH. [xamna
IIEKTPOOTPHULIATEIBHOCTH.

8. IIpupoma XUMUYECKOH CBSI3H, YCIOBHE U CIIOCOOBI €€ BOSHUKHOBEHHS. J[IMHa, yrom u
sHeprus cBA3UM. OCHOBHbBIE THIIBI XMMHUYECKOW CBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.

58



OOMeHHBIH M JTOHOPHO-AaKLENITOPHBI MEXaHU3MBl €€ BO3HMKHOBEHHs. PaccrapuBanue
371ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOM CBSI3U U MEPEKPHIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHA) cBsA3u. MeToJ BaIeHTHBIX CBs3eil. JloHOpHO-aKIIeNTOpHAsI CBSI3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOIHBIX CBsA3€H Ha CBOMCTBA BELIECTB (HA MpUMeEpe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanuu. HanpaBieHHOCTh U KpaTHOCTb XUM. CBs3H. ['eomerpust moinekyn. CTpoeHue u
XUMUYECKasi CBSI3b B COGAMHEHUAX. MeETOJ BaJCHTHBIX CBS3€H WM CIHMHOBasg TEOpUs
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3M M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTH. MeTon
MoJeKyisipHbix opoutaner (MO JIKAO) B NpWIOKEHHH K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3oHHOU Teopuu KpucrtamwioB, Metayubl. [TomynpoBoauuku. CoOCTBEHHBIC U MPUMECHBIC
MOJIYTPOBOHUKHU. [[UAIEKTPUKH.

Pernamenr MpOBEACHUSA l'[pOMe)KyTO‘IHOﬁ aTTeCTallum B (l)OpMe KOMIILIOTEPHOI'O

TECTHPOBAHUS
KoJui-Bo 3ananmii B 6anke | Kou-Bo 3a1anuii, npexbsiiisieMbix | BpeMsi Ha TecTHpoBaHMe,
BOIIPOCOB CTY/IEHTY MHH.
He menee 100 He menee 20 90

[TonHbIit GOH OLEHOYHBIX CPEACTB [UIS IPOBEACHUS IPOMEXKYTOUYHON aTTecTaluu B hopMme
KOMIIBIOTEPHOI'0 TECTUPOBAHUSPA3MELIEHB OaHKE BOMPOCOB JAHHOTO Kypca aucuuiuinibel B C/10
Moodle / eLearningServer 4G DUOC HI'TY.

B xoJe MOArOTOBKM K MPOMEKYTOYHOW AaTTeCTalMy OOYYAIONIMMCS TPEIOCTaBIISCTCS
BO3MOYKHOCTH IPOUTH TECT CAMOIPOBEPKHU. TeCT Uik CAMOIPOBEPKHU 110 AUCLUILIMHE Pa3MEICH B
CO Moodle / eLearning Server 4G DUUOC HI'TY B cBOOOTHOM /JIsl CTYIEHTOB AOCTYIIE.
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YTBEPXIAIO:

Hupexrop nuacturyra UIITM
A.1O. [1anoB
“ 7 202 T

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

«b.1B.14. Xumus»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSL TIOJITOTOBKY 0aKajaaBpoB/ CHEIMATNCTOB/ MaruCTPOB

Hamnpasnenue: {mudp — HazBanue}27.03.03

«CucTeMHBIN aHAJIU3 U YIIPABICHUE _

HampaBieHHOCTh: «YnpaBieHne B OpraHu3adOHHO-TEXHUIECKUX CUCTEMAx»
dopma oOyueHUs OUHAS
['ox Havana moarotoBku: 2021

Kype _2__

Cemectp 3

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpaMmma akTyanu3upoBaHa AJis
20 r. Hayaja nOArOTOBKH.

6) B pabouyro nporpammy BHOCATCA CeAyIOIMe N3MEeHEHUs (yKa3aTh Ha KaKOW ToJ
HayvaJa MOJTOTOBKH):

1) ;

)
Pa3pabotuuk (un): B.K. Ocmanos, 1.X.H., mpodeccop

(®UO, yueHas CTETeHb, YUCHOE 3BaHHE)

« » 202 r.

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl

nporokos Ne OT «_ _» 202 T

3aBenyromuit kadenpoit B.U. Haymos

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBenyrouuii Beimyckatomiei kageapoit TullM [lanos A.1O.
« » 202 r.

Meronnyeckuii otaen YMY: « » 2022 .
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PEIIEH3USA

Ha pado4y1o NporpaMMy IHCUHUIIMHBI «XHUMHUSI»
OI1 BO no nanpasJjenuio 27.03.03 «CucTteMHbIii aHAJIN3 U yIIPaBJieHHe», HAIPABJIEHHOCTh
«YnpasiieHHe B OPraHU3alMOHHO-TEXHHYECKUX CHCTEMAaX»
(kBanuukanus BHITYCKHUKA — 0aKaJaBp)

PoroxxunsiMm BsiuecnaBom BsiuecnaBoBuuem, mpodeccopom kadenpsl  «TexHomorus
JNEKTPOXUMHUUYECKUX TIPOU3BOJICTB M XHUMHS OpraHMYecKHX BellecTB» Hukeropoackoro
roCy/1lapCTBEHHOIO0 TEXHMYecKoro  yHuBepcuteta uMm. P.E. AnekceeBa nA.T.H., JOLIEHTOM
MpoBeieHa perieH3usi pabodeit mporpammbl aucuuiuinabl «Xumus» OIl BO nmo HampaBieHuro
27.03.03 «CucteMHBIi aHamU3 W YIOPABICHUE», HANpPaBICHHOCTh «YTpaBICHUE B
OpraHU3aIlMOHHO-TEXHUYECKUX cHucTemMax» (OakamaBpuar) paspadboranHoii B PI'BOY BO
«Hwxeropoackuil rocyiapcTBEHHbI TeXHHUYECKUM yHuBepcuter nMmeHu P.E. AnekceeBa», Ha
kadenpe «IIpousBojcTBeHHass 0€30MaCHOCTh, IKOJIOTUS M XUMHUA» (pa3paborunk — OcMaHOB
Bnangumup Kumoswuu, npogeccop, aA.X.H.).

PaccmoTpeB mpencTaBieHHbIE Ha PEIEH3UI0 MaTepuaibl, PELEH3eHT MpHIIeT K
CJIEYIOIMM BbIBOJIAM:

[Iporpamma coomeemcmsyem tpeboBanusm PI'OC BO mo wnanpaenenuio 27.03.03
«CucreMHbIl aHanM3 W ympasieHue». llporpamMma codepocum Bce OCHOBHBIE pa3jiedbl,
coomeemcmayem TpeOOBAHUSAM K HOPMATHBHO-METOJMYECKUM JOKyMeHTaM. [IpencraBneHnas B
[Iporpamme axkmyansnocms ydeOHONW aucuuiUiMHbl B pamkax peanmzanuu OIIOII BO we
nooexcum coMHeHur0 — TACIUATUTMHA OTHOCUTCS K 0a30Bo# yactu yuyeOHoro nukia — b1.

[IpencraBnennsie B [IporpamMve wuenu IUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSM
OI'OCBO nanpasnenus 27.03.03 «CucTeMHBblIid aHAIU3 U YIPABICHUE).

B cootBerctBuu ¢ I[Iporpammoii 3a aucuurmaon «Xumwusi» 3akperuiensl OITK-1 u OIIK-2.
JucuumimHa u npezacrasineHHas llporpamma cnocobmnvl peanusosams MX B OOBSBIEHHBIX
TpeOOBAHUSX.

Pezynomamul 00yuenun, npercrasieHuble B [Iporpamme B Kareropusix 3HaThb, YMETb, BIAJI€Th
coomseemcmagyiom cnenupuKe U COACPKAHUIO TUCIUILTUHBL U QeMOHCHPUPYION 803MOICHOCHIb
MIOJIyYEHUS 3asBJICHHBIX PE3Y/IbTATOB.

OO6mmas Tpyn0EMKOCTh TUCIUILIMHBI «XUMHUs» cocTaBisieT 4 3auéTHbIX eauHulbl (144 gaca).
WNudpopmaniysg o B3aMMOCBS3HM U3y4aeMbIX JUCLUUIUIMH U BOIIPOCAM MCKIIIOUEHUsl 1yOJIMpOBaHus B
COJIEp’)KaHUU JUCLHUIUIMH  coomeemcmeyem _ JIeUCTBUTENBbHOCTH. JlucuumimHa — «XuMus»
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro mnana mo HaIpaBlIEHHIO
27.03.03 «CucTeMHbII aHaNM3 W YINpaBICHHE», U BO3MOXKHOCTh JTyOJIMPOBAaHUS B COJAEPKAHUU
OTCYTCTBYET.

IIpencraBnenHas IIporpamma MIPENTIONIAraeT HCIIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUHM, HCIIOJIb3yeMble NpPU pealu3alyd pa3IMYHBIX BHJIOB Y4eOHOM
pabotbl. @opMbI 00pa3zoBaTeIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennuke AUCUUIUINHBL.

Bunel, conepxanue v TpyA0EMKOCTh CAMOCTOATEIbLHONW pabOTHI CTY/IEHTOB, MIPE/ICTABICHHbIE
B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHUKOB, COAEPXKAIIIMMCS BO
@I'0OC BO nampasnenust 27.03.03 «CucTeMHBIN aHAIH3 U yIIPABICHUE)

IIpencraBnennsie U onucaHHble B IIporpamme ¢dopmbl mekyujeri ONEHKH 3HAHUN (YCTHBII
OIIpOC, 3allUTa OTYETOB I10 Ja0OpaTOpHBIM paboTaM, YydacThe B TECTUPOBAHUH) U ayAUTOPHBIX
3aJaHUsIX — pELIeHHe KOHTPOJIbHBIX 3ajlau), coomeemcmeyiom crHeuu(uke ITUCIUIIIMHBL U
TpeOOBaHUSAM K BBIITYCKHHUKAM.

dopma NpOMEKYTOYHOTO KOHTPOJIS 3HAaHUHM CTYAEHTOB, IpexycMoTpeHHas [Iporpammoii,
ocyiecTBisieTcs B (hopMe 3a4era, UTo coomseemcmayem CTaTycy AUCUUILIUHBL, KaK JAUCHUIUIMHBI
6a3oBoil yactu yyeOHoro nukiaa — b1 ®I'OC BO nanpasnenus 27.03.03 «CucteMHbli aHAU3 U
yIpaBIECHUE.

Hopwmbl oneHku 3HaHuiM, npenctaBieHHble B IIporpamme, coomeemcmeyiom crienuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.
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Y4eOHO-MeTOAUYECKOE 00eCTIeueHUE TUCIUTIIMHBI IPEICTABICHO: OCHOBHOM IUTEpaTypoit — 3
HaWMEHOBAHWSI, IOTIOJTHUTEIILHON JTUTEpaTypol — 1 HamMeHOBaHWEe, METOANYECKUE yKazaHus — 12
HAUMEHOBaHMM, y4eOHO-MeTOAMYecKoe MocoOue— | HanMeHOBaHHWE, WHTEpHET-pecypchl — 4
ucTouHnka U coomsemcmeyem TpeboBanusM DPI'OCBO nampaBnenus 27.03.03 «CucreMHbIH
aHaJIU3 U yIPABIICHUEY.

MatepuanbHO-TEXHUYECKOE€  OOECHedYeHHWe  JUCUUIUIMHBI  COOTBETCTBYET  crenuduke
TUCIUTUINHBL  «XHUMHS» ¥ 00CCIeYMBACT WCIIOJIB30BAHUE JICATEIBHBIX BHJIOB OOYYCHHS —
BBITNOJIHEHHE JTabopaTopHbIX paboT. [lepedenn 1abopaTopHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpPCY M CIIOCOOCTBYET OCBOCHHUIO TUCITUTUIMHBI « XUMHUS.

MeTtoauueckre peKOMEHIaluu CTYACHTaM U METOAMYECKHE PEKOMEHIAlUU MPEernoiaBaTesiMm
M0 OpraHu3anuyd OOYYEHHs MO JUCIHIUIUHE JAI0T MPEACTaBICHUE O crenuduke o0ydeHHs IO
TUCIUILINHE «XUMUS.

OBILIUE BbIBO/bI
Ha ocHOBaHMM ©IPOBEACHHOM pELEH3MM MOXKHO CHAEIaTh 3aKIIOYCHHE, 4YTO Xapakrep,

CTPYKTypa H cojepkaHue paboduedd mporpammbl aucnuiimabl «Xumus» OIIOII BO mo
Hanpasienuio 27.03.03 «CucteMHbI aHaMM3 U yIpaBleHHE», HAPABICHHOCTh «YTIpaBIICHHUE B
OpraHU3alMOHHO-TEXHUYECKUX CcUcTeMax», paszpaboranHas OcmanoBbiM B.K., mpodeccopom,
N.X.H., Kadenpsl «IIpomsBoacTBeHHass 0€30IaCHOCTb, 3KOJIOTUS W XHMMHSA», COOTBETCTBYET
tpedoBanusiM @I'OC BO, coBpeMeHHbIM TpeOOBAHUSIM SKOHOMUKH, PhIHKA TPY/1a U MO3BOJIUT IIPU
e€ peanu3anuy YCIEIHO 00ecneunTs (OPMUPOBAHUE 3aIBIIEHHBIX KOMIIETEHIIUH.

ITpodeccop kadeapbr «TeXHOTOTHS HIEKTPOXUMUICCKUX

MIPOU3BOJICTB U XUMHUH OPTAHHUYECKUX BEIIECTBY,

HI'TY um. P.E.AnexceeBa

npod., 1.T.H. B.B. Poroxun

«15» mapra 2022 .
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