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

1.1. Heabio (ueaAMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUs» SBIsSETCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZI€ BBIIIOJHEHUS IPO(GECCHOHATIBHBIX 3a/1a4 B 00J1aCTH HAY4HO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JesITEIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

- TOTOBHOCTh CTYJEHTOB K MCIIOJIb30BAHUIO TMOJYYEHHBIX MPU HU3YYCHUH TUCLUILTAHBI
«XUMHS» 3HAHWM, YMEHUUN, HABBIKOB M KOMIETCHIMH MpU H3YyYEHHH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

—-(popMupoBaHUE HABBIKOB pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
MCCJIEIOBaHMSI, aHAJIM3a PE3YJIbTaTOB IKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS

IIOCTABJICHHBIX 3aJa4,

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

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YueOHas AucuumiinHa (Moay.ab) «XuMHsDH> BKJIOYeHA B 00s3aTeNbHBIN MEepeYeHb
JUCIUIUINH 00s3aTeNbHOM dYacTh 00pa3oBaTeNbHOM INporpaMMmbl BHE 3aBUCUMOCTH OT €€
HarpaBieHHOCTH (mpoduiis). JucuuriuimHa peanu3yeTcss B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC, OIl BO u VII no nanHOMY HalpaBJIEHUIO TOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
U3y4eHUH XUMHHU, PU3MKU U MaTeMaTHKH B Kypce cpesiHell mKoubl. {11 yCBOGHUS TUCIUIITMHbI
CTYZAEHT JOJDKEH BIIAJIETh XMMUYECKON TEPMHUHOJIOTHEH; TOHUMATh CMBICT XUMHYECKUX (popmMyi
U CHMBOJIOB, HHIEKCOB U KOIP(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSAX pEaKUUW; UMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWUH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlI€eHUE 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

JqucuumimHa  «XHUMHS»  SABISETCS  OCHOBONOJAraloolled  uld  HM3ydeHus  psjaa
OOIIEHAYYHBIX M CHEIUANbHBIX JTUCIHIUINH, CBSI3aHHBIX C xuMmueid. [IpumepamMu Takux
JUCLUIUINH SBJSIOTCS: «Pu3nkay, «IJKojorusy», «MarepuanoBeaeHue», «IJIEKTPOTEXHHUKA U
ANEKTPOHMKA», «MexaHuKa >KUAKOCTH M Tra3za» TJI€ HUCIONb3YIOTCd YMEHUs, HaBbIKU U
c(OpMUpPOBAHHBIE KOMIIETEHLIUH, MOJyYE€HHBIE CTYIEHTAaMH NpU HU3YYEHHH 3aKOHOB XHMHUH,
pelleHus Pa3INYHBIX paCYETHBIX 3a/1a4.

Pesynbrarel 00y4yeHHs, MONY4YEHHbIE NPU OCBOCHUU IJUCHMIUIUHBI, HEOOXOIUMBI MpPH
W3Yy4YCHUU CleAylomux aucuuiuine; «Dusukay, «Ikonorusa»y, «MarepuanioBeneHue,
«ONEeKTPOTEXHUKA U DIEKTPOHUKA», «MexaHHKa KUAKOCTU U Taza» U Jp. U HPU BBITOIHEHUU
BBIITYCKHON KBaTH(PUKALMOHHON PabOTHI.

OCOOCHHOCTBIO TUCHMIUIMHBI SIBJISETCS MIpPOBEIEHHE JIabOpaTOpHBIX paboT. ITo
MO3BOJISIET MPUOOPECTH CTYACHTaM YMEHHs paboTaTh ¢ XUMHUYECKUMHU peareHTaMmu, MoCy10i U
npubopaMu, OCYHIECTBIATh XUMHMUYECKHH SKCHEPUMEHT W TPOBOIHMTH IEPBUYHbIC HAy4YHbBIC
uccienoBanus. B maGoparopHble paboOThl BBEIEHBI AJIEMEHTHI, MOBBIIAIOIINE HHTEPEC
CTYJEHTOB M HMX IO3HABATEJIbHYI0 AKTUBHOCTb: a) CaMOCTOSITENbHBINA MOIOOpP PEaKTHUBOB MAJIs
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MPOBEACHUS TOW WJIM HWHOW peakuuu;,; O) OOBACHEHHWE NPOTECKAaHUS OJHOW pEakIuu U

HEBO3MOXXHOCTb MPOTEKaHUS APYrod, Ha MEPBBIH B3I MOX0OHOM, peakluy; B) MpeaCKa3aHue
NPAaKTUYECKOT0 3HAUYEHUs! TOM MM MHOW PEeaKIMU, COMPOBOXKAAIOMIEHCS HeOOBIYHBIM 3 dekToMm,

U T.O.

Pa6ouas nporpamMmma AUuCHUIIIIMHBI «XUMUS AJI1 UHBAJIMAOB MU JIMI[ C OrpaHUYCHHBIMU

BO3MOJXHOCTAMU 3J0POBbA pa3pa6aTHBaeTc;1 HUHAUBHUAYAJIbHO C Y4YCTOM 0COOEHHOCTEH

ncnxo@mnqecmro Pa3BUTHUA, HHANBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3A0POBbA TAKHX

oOydJaronuxcs.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMS JUCHUILIMHBI (MOLYJIS)

Hpouecc HU3YyUYCHUA JUCHUTIIIINHBI (MOI[y.]'IH) «XUMHUS» HaIIpaBJICH Ha:

- (popMupOBaHUE AIEMEHTOB clieayronux kommneTreHuil B coorsercteuu ¢ OIIOIT BO mo

HarpasjeHuto moAroToBku (crenuanbHocTh) 15.05.01 «[IpoekTrpoBaHne TEXHOJIOTHYCSCKUX

MAallIMH U KOMILJICKCOB»:

a) oomenpodeccuonansubix (OI1K): OIIK-2.

Taoauya 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOMNnemeHnyuio
COBMECHIHO

Cemecmpyl, popmuposanus KomnemeHyuil OucCYuUnILHamu

OIIK-2

Xumus (B1.B.15)

Maremaruka (b1.5.13)

®wusuka (b1.5.14.)

+] 4]+ |w

Okomnorus (b1.5.16.)

HNuxenepHas u
KOMIBIOTEPHAs rpaduka
(b.1.5.19)

Teopernueckas MexaHUKa
(b1.520)

Texuuueckass MEXaHUKA
(B1.B21.)

Brinonnenue n
MMOJATOTOBKA K 3alIUTE U
samura BKP (B3./1.1)




4. TIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

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

KO}I " KO}I 1 HANMECHOBAHH( OIIeHO'{HI)Ie cpeacrea
HHANKATOpPA .
HaMMeHOBaHUe TOCTHIACHHSI Ilnannpyemsble pe3yibTaThbl 00yYeHHUs 10 JUCHUIIIMHE Texymero IIpomeskyTouHOI
KOMIICTCHIIMHU KOHTPOJIA arrecranumu
KOMIIETCHIIUN
HOIIK-2.1. Ucnonb3yet
- KoHTposbHbIE
XUMHUYECKHE METOBI JUIs
Buanern: BOIIPOCHI K
penieHus 3agad
. CIOCOOHOCTBHIO oT4eTaMm Io
npodeccHoHaNIBEHOM 3HaTh: XUMHUYECKHE YMeTh: IpUMCHATH HPOH3BOTIHTE 1A60DATODHEIM
OIIK-2 NeSITeIbHOCTH U METO/IBI JIIS XUMHYECKHH CaMgCTOHTeJILHLIﬁ a60§aM P
Cnocoben aHATU3UPYET MEXaHU3MBI pemeHus 3aga4d MHCTPYMEHTapui 1pu BBIGOD METOOB p
CaMOCTOATEIBHO XUMHUUYECKHUX PEaKLUH, pOo(ECCHOHATBHON | peIIeHUH MTOCTaBICHHBIX CIIOCO 6(1);)3 CIHeHI/I;I u - 3amanus K
HNpUMEHATD MPOUCXOASAIINX B JIeATEeNIbHOCTH 3a7a4 P HMHACbMCHHBIM Bormpocsr st
IPHOGPETEHHEIE TeXHONOTHYECKIX OCHOBHBIMU TEXHUKAMH | 1o yrponpHbIM [UCHEMEHHOTO
MaTeMaTH4ECKHE, npoleccax u pacuceros. paGoTam 1o 3auera (30 GuICTOB)
€CTECTBCHHOHAYUYHBIE, OKPYKAIOILIEM MUPE paszenam Bomnpocs! s
COIIMANIBHO- YCTHOTO
- KonTtposbHbie
HSKOHOMHYECKHE U cobeceT0BaHUS HA
Baagers: BOIIPOCHI K
npodeccroHaNbHbBIE 3auere: 6unets (30
CIOCOOHOCTBIO OoTYeTaM 1o
3HaHuA ans pemeHus | MOIIK-2.2. Ucnone3yer | 3HATh: XUMHYECKHUE YMeThb: IpUMEHSTH OueToB)
. IIPOU3BOJUTH 71a00paTOPHBIM
MHKCHEPHBIX 33/1a4 B (hU3UKOXUMHUYECKUE METOJIBI JUIS XUMHUYECKUN .
. CaMOCTOSATEIbHBIN pabortam
MAaIIMHOCTPOECHUHI METOIBI IS PETLICHHUST pemeHus 3a1a4d WHCTPpYMEHTapui 1pu
o . BEIOOp METOJIOB, -3
3a7a4 MpoQecCHOHANBHON | NpO(ECCHOHAILHON | PelIEHUH OCTABIEHHBIX aZlaHns K
CII0CO0O0B pelIeHHs 1
HEATCILHOCTHU NEITEIBbHOCTH 3a71a4 NMCbMCHHBIM
OCHOBHBIMH TEXHUKAMHU | 1o urn0 b HbIM
pacyeTosB. paboTam 1o
pasgenam




5. CTPYKTYPA U COAEPXKXAHUE JUCHUITJINHBI
Pacnpenesienne Tpya10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
OOmass TpynOEMKOCTh JTUCHHUIUIMHBI COCTaBisieT 4 3adeTHble enuHulbl, 144 wyaca,

pachpejieieHie 4acoB 10 BUIaM padoT B CEMECTpE MPEICTABICHO B Ta0IuIIe 3.

Taobauya 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHDBL RO 8UOAM PAOOmM 8 cemecmpe

. T 0EMKOCTH B 4ac
Bup yueoHoii paGoTbl pyA

3 cem.

C UCITIOJIb30BAHHUECM 3JICMCHTOB

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI
QJICKTPOHHOI'O 06yquI/m

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144
1. KonTtakTHas padora: 73
1.1.AynuTopHasi paboTa, B TOM 4ncJie: 68
3aHATHUS JeKIUOHHOTO THHa (JI) 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKue
3aHATHUS U D)

nabopaTopHble pabotsl (JIP) 34

1.2.BHeayauTopHas, B TOM YHcJe

KkypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammura)

TEKYIIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIUILIIMHE 5
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)
2. CamocTrosiTesabHast padora (CPC) 71

pedepat/scce (MOAroTOBKA) -

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska) -

KOHTpOJIbHast paboTa -

kypcoBas padota/mpoext (KP/KII) (moaroroska) -

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIpOpadoTKa 1
MTOBTOPEHHE JICKIITMOHHOTO MaTepraia U Marepraia y4eOHUKOB M YIeOHBIX
MTOCOOU, TOJITOTOBKA K JIAOOPATOPHBIM U MPAKTUYCCKUM 3aHITHSM,
KOJUIOKBUYM H T.J.)

71

IloaroroBka K 3k3aMeHy (KOHTPOJIb) -




6. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Taonuya 4 — Coodeporcanue oucyuniutvl, CMpyKmypuposanHoe no memam

Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpoOJINpyeMBbIe) KourakTias - HaumenoBanue Peanuzanus HanmeHoBanue
pe3yJibTaThl pabora % E o HCIO0JIb3yeMbIX B paMKax pa3paéoTaHHOro
OCBOCHHA: o % ol 2ol 3 EE AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOI0
xox YK; OIIK; IIK Hamnvenosanue pasnenos, Tem g z g § ?h E E‘ 6’ Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
H HHIUKATOPBI 5 E é g E E s ?3 o0pa3oBaTeibHBIX | (TPYA0eMKOCTH B | (TPY/10€eMKOCTDH B
JOCTH/KEHUS % é" l§ % g 2 t§ = Teymonorm”ll2 yacax) ! qacax)14
KOMIeTeH il = S = = O =
1 CEMECTP
Pa3znen 1 Beenenne. OcHOBHBIE 3aKOHBI XMMUHN
IIOATrOTOBKA K JICKIIUAM _He](]_[ﬂ;[ -
1.2 (er. 5-30); 2.1 00BsACHEHHE ¢
Tema 1.1 Beenenue. OcHOBHBIE 3aKOHBI 5 L (ct.8-15) YJaCTUYHBIM
XUMUH MIpUBIICUYCHIEM
OIIK-2 (bOpMBI ANCKYyCCHH,
HOIIK-2.1 Oecenbl
HMOIIK-2.2 MonenupoBanue
JladopaTopnasi pabota Ne 1.1 Pemenue ’ 1 noarotoska k JIP MIPOU3BOJICTBEHHBIX
3ajau 1o teme 1.1. [3.1] cTp. 3-38 HPOLIECCOB U
CUTYyal i
CamocrosTeabHast padoTa 1o 9
ocBoeHHnIo 1 pa3nena:
Brinonnenue
nomamHaux KP
AOMALIHAS KOHTPOJbHAas padoTa 2 [3.1] ctp. 24-33 (110
BBIOODY
IIpenoaaBaTes)
Hroro no 1 pasneny 2 2 4




Bunel yueoHoii padoTsl

Taanupyemvie KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota ® m HaumenoBanue Peanuzanus HaumeHoBanune
<
pe3yabTaThl z E o HCTIOJIb3yeMBbIX B paMKax pa3paboTaHHOTO
OCBOCHHUS: HamMeHOBANIE DAZICAOB. TeM ° ":f 2 E P QE g g Bua CPC AKTHBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
xoa YK; OIIK; K pa3it > = § Z1 87| & E’ 6" Hi HHTEPAKTHBHBIX TOATOTOBKH Kypca
H HHIHKATOPHI E g E E E § g 6 Oﬁpa3OBaTeJILlI;>Ix (TpyaoeMKocTh B | (TPY10eMKOCThH B
=3 = o
TOCTUKEHUS 218 é 28| Z < = TEXHOJIOTHit gacax) Jacax)
KOMIeTeHImii = ,% =] é‘ 1O =
Pazgen 2 Xummdeckast TepMOIMHAMUKA
Jlexnus -
Tema 2.1 DneMEHTHI XUMUYECKOU 00BsICHEHHE C
TepMoanHAMUKH. TerutoBeie 3P eKThI HOATOTOBKA 1€ JCKUIAM | o crorambIM
' 2 1 1.2 (cr. 5-30); 2.1
XUMHYECKIX PEaKITHi. (c1.8-15) MIpHUBJICUYCHIEM
TepMoXIMHUYECKHE pacUeTHI. (OpMBI IUCKyCCHH,
OILIK-2 Oecenpl
MOIIK-2.1 ek -
HOIIK-2.2 Tema 2.2 DHTPONHS ¥ U3MEHEHUS €€ B obwacHeRHe ¢
XUMHYECKUX peakuusx. Hanpasnenue TOArOTOBKA K HaCTHIHBIM
. JIEKIASIM
XUMHMYECKHX peakiuii. JHeprus ['n66ca. ) 1 12 5.30) 2.1 [IpUBJICUCHHEM
CBSI3b Te o 2 (er. ): 2. (hopMBI IUCKYyCCHH,
PMOTUHAMUYCCKUX (DYHKIHH ¢ (cr.8-15)
HaIIpaBJICHUE U PabounMu Geceter
TeMIepaTypaMi XUMHYECKUX MPOIIECCOB
IToaroToBKa K MopaenupoBaHue
KOHTPOJIbHOH paboTe
JIaGoparopuas pa6ora 2.1 Pemenue i P HPOU3BOACTBCHHBIX
2 2 [3.1] c1p.33-38, [3.2] HPOILECCOB 1
3aga4d no teme 2.1 m 2.2, 1D 40-44
p. CUTyalun
IIOATOTOBKA K CobecenoBanue-
JlaGoparopHas pabdora Ne 2.2 9 9 KOHTPOJIBHOH paboTe KOJUTOKBHYM
KonTtponbHas pabora mo pasaeny 2. [3.1] crp.33-38, [3.2]
cTp.40-44
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Bunel yueoHoii padoTsl

Ilnanupyemble K
OHTAKTHasl
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHoBanune
pe3yabTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOTO
OCBOCHMS: ) ":f ol 2 ol 3 &S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
xo1 VK OIIK; [K HaumeHnoBanue pa3ienoB, TeM s 2 g § ?: E E é Bua CPC MHTEPAKTHBHBIX —— Kypea
H HHIHKATOPHI 5 E é g E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
JTOCTHIKEHU S % é‘ § c% E § l§ ~ TeXHOJIOFHﬁlZ qacax) gacax)
KOMIeTeHImii = l% 2 é‘ 810 &
CamocrosTeabHast padoTa 1o 5
OCBOEHHIO 2 pa3jeJia:
Brimonsenue
nomamnHux KP
AOMAIIHAS KOHTPOJbHas padoTra 2 [3.3] ctp. 3-9 (0
BBIOODY
MPETIo [aBaTes)
Hroro mno 2 pasaeny 4 4 8
Pa3gen 3 KuneTnka XUMHYIECKHX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH Jlexums -
XUMUYECKOH KnHETUKH CKOPOCTb. o0BsiCHEHNE C
XUMHUYECKHUX PEAKIMiA. 3aKOH JIeHCTBHS IOArOTOBKA K Jiekrsm | LeCTHTHBIM
MAacc JUII TOMOT€HHBIX W TeTEPOTEHHBIX 2 1 1.2 (cr. 5-30); 2.1 IIPHBIICHCHHEM
peakuuit. CTaguiiHOCTB U MOPSIOK (ct.8-15) (bOpMBI ANCKYyCCHH,
OIK-2 peakiuu. Biiusinue temiiepaTypbl Ha becepr
HOIMK-2.1 CKOPOCTb PeaKIyu.
HOIIK-2.2 Tema 3.2 DHeprus akTUBAIHIH. Jlexums —o0bsicHeHNE
VYpasuenne Appenunyca. TIO/ITOTOBKA K JIEKIMAM | (. o rprambiM
2 1 1.2 (cr. 5-30); 2.1
Karanutunueckue peakuuu. XuMHUECKOE (c1.8-15) MPHUBJICYCHUEM
paBuoBecue. [Ipunuun Jle [larenpe. (opmbI TUCKycCHH
MopaenupoBaHue
gz(?:g:;)ogp?;:ql;ziziapf:xi1:}1171. 2 1 noaroroska k JIP MPOU3BOJACTBCHHBIX
[3.4] ctp. 3-17, 33-37 IIPOLIECCOB U
XuMu4eckoe paBHOBECHE N
CUTYyaIHi
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Bunel yueoHoii padoTsl

Txanupyevrre KonrakTHas
(KOHTpoOJINpYyeMBbIe) = HaumenoBanue Peanuzanus HaumeHoBanune
padora s 2
pPe3yabTaThl =E HCMOJIb3yeMbIX B paMKax pa3paboTaHHOTO
OCBOCHMA: o ":f ol 2 ol 3 &S AKTHMBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
HaunmeHnoBaHnmne pa3aesioB, TeM < S| % ? = r - Bux CPC
koa YK; OIIK; IIK = g7 3 S50 MHTEPAKTHBHBIX MOATOTOBKH Kypca
- | &5 -
H HHIHKATOPHI = g2 E E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
= =9 =) .12
JOCTHKEHUsI 218 § 28| Z < = TeXHOJI0Tr Uil yacax) yacax)
KOMIeTeHImii = l% 2 é‘ 810 &
KonnokBuym-
JladopaTopnasi pabora Ne 3.2 Pemenue 0(hOpMIICHIE OTYETOB coBeceBanme
3a/1a4 1o pazzaeny 3. Ciaaya OTYETOB 1O 2 3 [3.4] crp. 3-17, [3.3]
Teme 3.1. crp. 10-31
JlaGopaTopHas paGora Ne 3.3 ) 9 noarotoska k [3.4] ctp.
KonrtposbHas paboTa mo pasaeny 3. 3-17,[3.3] ctp. 10-31
CamocTrosiTesibHasi padoTa no 8
OCBOEHHI0 3 pa3zesia:
Brinonnenue
nomamHux KP
JAOMAIIHAS KOHTPOJIbHAasi padoTa 2 [3.4] ctp. 23-33 (0
BEIOODPY
TIpPero1aBaTeis)
Hroro no 3 pazgeny 4 6 10
Pa3znen 4 PacTBOpHI 311€KTPOIMTOB
Jlexmms -
Tema 4.1 JlucnepcHble CUCTEMBI U UX
OIIK-2 00BsICHEHUE C
knaccugukamys. KoyeratusHeie TMOJTOTOBKA K JIEKIMAM
HOIIK-2.1 . YaCTUYHBIM
cBoiicTBa pacTBOpoB. CriocoOsI 1.2 (cr. 5-30); 2.1
HOIIK-2.2 . . 1 1 MPHUBJIEYEHUEM
BBIPAKEHUI KOHIEHTPAIUHA. DHEPreTUKa (ct.8-15) o
OpPMBI IUCKYCCHUH,
Mpolecca pacTBOPEHUS TBEPIBIX U 6 p Y
eceibl
ra3000pa3HBIX BEIIECTB.




¢t

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHSA:
koa YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIIETeH M i

Bunel yueoHoii padoTsl

KonrakTHas
paGora = o HanmenoBanme Peanuzanus HanmenoBanme
= E o HCMOJIb3yeMbIX B paMKax pa3pabdoTaHHOrO
o ":f ol 2 ol 3 &S AKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
Hauvenoanue pas1eos, Tem z =g 8 B 5B Bux CPC HHTEPAKTHBHBIX TOATOTOBKH
- EAR-EA RN p AroTo Kypca
= = E E, E § s 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
% é‘ é c% 2 § l§ = TeXHOJIOFI/lﬁlz yacax) yacax)
= S = é- 310 =
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB. Jlexums -
OCHOBHBIE XapaKTEPUCTUKH 00bsCHEHHE €
anexTponutoB. Crabble ¥ CHIbHBIC noAroToBka K yekuusivm | ac THIHBIM
AEKTPOJIUTHL. DIEKTPOIUTUIECKAS 2 1 1.2 (cr. 5-30); 2.1 HIPUBJICICHNEM
nuccouuanus Bonbl. MlonHoe (ct.8-15) opmeI UCKyCCHH,
Mpou3BeIeHUE BOJIbl. BomoponHbiit Gecepl
nokasarens- pH cpensl.
JladopaTopnasi pabora Ne 4.1 MopenvpoBanue
PactBops! 3nekTponuToB. PaBHOBECHE B 2 1 H;Z;FOTOBI;K;;P MIPOU3BOJICTBEHHBIX
pacTBOpax AIEKTPOIUTOB. [3-5] etp. 26- MIPOIIECCOB
Tema 4.3 ['eTeporeHHoe paBHOBECHE B Jlexuust -00bscHEHNE
pacTBOpax AIEKTPOIUTOB. TOATOTOBKA K JICKUHAM | ¢ yacTHyHBIM
2 1 1.2 (cr. 5-30); 2.1
PacTBOpUMOCTP U IpOU3BEICHIE (cr.8-15) MIpUBIICUYCHIEM
pacTBopuMocCTU. ['uaponus cosei. (OPMBI IUCKyCCHH
JladopaTopHasi pabora Ne 4.2, 9 9 noaroroska k JIb
Pemenue 3agau no teme 4.2 u 4.3. [3.5] ctp. 3-26
JladopaTopnasi pabora Ne 4.3. noaroroska k KP
KonTtponsHas pabora mo pasaeny 4. 2 4 1 ohopMIIeHHE
Cnaga otaeroB mo Teme 4.1. otgeroB[3.5] cTp. 3-26
CamocrosTeabHast padoTa 1o 9
OCBOEHHIO 4 pa3aena:
BBIIIOJIHCHHUC
nomamHux KP
JAOMALIHAS KOHTPOJbHAas padoTa 2 [3.5] crp. 3-26 (mo
BBIOODY
IIpenoaaBaTes)




Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® m HaumenoBanue Peanuzanus HaumeHoBanune
agora =
pe3yJbTaThl p = g HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
= e .
OCBOCHMS: u ) ":f ol 2 ol 3 &S AKTHBHBIX H IIpakTH4yeckou DJIeKTPOHHOT0
anuMeHOBAaHHeE Pa3eioB, TeM s ] S| = -
xox YK; OIIK; IIK pa3it > 5 Z = § AR E’ o Bux CPC HHTEePAKTHBHBIX MOArOTOBKH Kypca
-~ | &% -
H UHANKATOPHI = = E 2 2|5 s ?3 o0pa3oBaTe/bHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTH B
= 2ol B E| S oY% .12
AOCTHAKEHUS 218 28| Z < TEeXHOJIOTHii yacax) yacax)
. S
KOMIeTeHImii = l% 2 é‘ S| O =
Hroro mo 4 pasneay 5 6 11
Pa3zgen 5 OKHCIANTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIINH.
Onextpoxumust. Kopposwus 1 3amra METayuioB
Tema 5.1 OxucanrenbHo- Jlexums -
BOCCTAHOBHTE/IbHbBIE PEAKIIHH. 00BsACHEHHE C
OCHOBHBbIE TIOHSTHS U KJIaCCU(PUKAIHS “1aCTHIHBIM
v IIOATrOTOBKA K JICKITUAM
OBP. Cocrasnenue ypasaenuit OBP u ) 1 : ZH( 5.30): 2 1H [pUBJICICHUEM
.2 (cr. 5-30); 2.
MeToJIbl To100opa ko3 uIMeHTOoB. (c1.8-15) opmel UCKyCCHH,
[MoTeHIHAabl OKUCITUTETBHO- Oecenbl
BOCCTAHOBUTENBHBIX AJIEKTPOIOB.
Hamnpasnenue nporexanust OBP.
JlaGopaTopnas paGora Ne 5.1. MopaenupoBaHue
OIlK-2 21 OKHUCIUTEBHO-BOCCTAHOBUTEIILHBIE 2 1 noarotoska k JIP NPON3BOJCTBCHHBIX
HNOIIK-2.
peakuuu. Pemenue 3anau no teme 5.1. [3.6] cTp. 3-35 [IPOLIECCOB U
HOIIK-2.2
Jlexuus -
Tema 5.2 DiiekTpoxXuMHYecKue
00BsCHEHHE C
npoueccol. IToHsATHE 00 IEKTPOTHOM IOATOTOBKA K
YaCTHYHBIM
nortennuaie. [loreHunanst JeKLHSIM
2 1 . MPHUBJIEYEHUEM
METAJUIMYECKUX M Fa30BBIX JJIEKTPOJIOB. 1.2 (cr. 5-30); 2.1
N 8-15 (hopMBI TUCKYCCHUH,
Bonopoasslii anextpoa. YpaBHeHHe (cr.8- 6
. ecebl
Hepucra. Psan HanpsoxeHni MeTaoB.
Tema 5.3. XumMu4eckne HCTOUHHKH Jlexuns -
TOKa. ['albBAHUYECKHUH 2JIEMEHT [OATOTOBKA K JICKIIHSAM 00BsACHEHHE C
Hanmans- Axobu. .['anpBanndeckue 2 1 1.2 (cr.5-30); 2.1 JaCTUIHBIM
HEPBUYHBIC JIEMEHTBI. AKKYMYJISITOPBI (cr.8-15) NIPUBJICYEHHEM

" TOIVIMBHBIC 3JICMCHTBI.

(OPMBI JUCCKYCHH.




Y1

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHSA:
koa YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIIETeH M i

Bunel yueoHoii padoTsl

KonrakTHas
aBoTa ® HanmenoBanme Peanuzanus HanmenoBanme
p £ HCIO0JIb3YeMbIX B pamMKax pa3paboTaHHOTO
o | S| 8o E 0:9( § AKTUBHBIX U IMpakTuyeckoi DJIeKTPOHHOTO
Hauvenosanue paseos, Tem g ZSIEF| R Bux CPC HHTEPAKTHBHBIX MOAr0TOBKH Kypca
S g" ] @ ol & 0 Q
= = E E, E § s 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
% § § c% | 2 l§ = TexHOIOrHii Jacax) Jacax)
% 58|55/ 028
Tema 5.4 KnuneTnka 31eKTPOAHBIX Jlexuus -
npoueccos. [Tomsapusamus u obbscHeRHe C
nepeHanpspkeHue. OO1e MoHATHS 00 MOJITOTOBKA K JIEKIHAM HacTHBIM
3JEKTPONIH3E. DIEKTPOJIU3 PACIIIABOB U 2 1 1.2 (cr. 5-30); 2.1 TIPUBIICICHICM
PacTBOPOB C PACTBOPHMBIMH U (ct.8-15) (bopmbr muckyceu,
HHEPTHBIMHU JJICKTPOJAMHU. 3aKOHBI Gecenr
®dapages.
JlaGopaTopHnas padora Ne5.2. Mozenmposane
Dnexrpoxumus. Onpenenenue DJC [POU3BO/ICTBCHHBIX
rajabBaHUYECKUX DJIEMEHTOB. 5 1 moaroToska k JIP HpOHeCC?B "
DNIEKTPOIIU3 PACTBOPOB C MHEPTHBEIMHU M [3.8] ctp. 36-48 CuTyanyu
PacTBOPUMBIMH JIEKTPOJaMu. Perenne
3aja4 o temam 5.2. — 5.4,
Tema 5.5. Kopposus. Knaccudpukanus Jlexus -
KOPPO3HOHHBIX MPOIIECCOB. o0bACHeHUE C
XUMHYECKHUI U TEKTPOXUMHUICCKHI 1aCTHIHBIM
MEXAHU3MBbI KOPPO3UU METAJLIOB. MOATOTOBIA K JICKIIAM | IpHBJIEYEHHEM
Y — . 2 1 1.2 (cr. 5-30); 2.1 OPMbI IUCKyCCHH,
POXUMHYECKOU (c1.8-15)
koppo3un. Kopposus ¢ BogOpoaHOM 1 Oecenpr
KHCIIOPOIHOM nenossipuzanueii. Meroibt
3aIUTHI METAJUIOB OT KOPPO3UH
Jla6oparopuas paGora Ne 5.3 Monenuposatie
Koppo3us u 3amura METasios oT 2 1 moproToexa k JIP HUpOU3BONCTBCHHBIX
[3.8] cp. 3-36 TPOLIECCOB
koppo3uu. Pemenne 3axaq no reme 5.6
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Bunel yueoHoii padoTsl

Ilnanupyemble K
OHTaKTHAasl
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHoBanune
pe3yabTaThl = = HCMOJIb3yeMbIX B paMKax pa3paboTaHHOTO
OCBOEHUS: © ":f ol 2 ol 3 &S AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
koa YK; OIIK; IIK Haumenosanue pasjieos, Tem g Z g § c% E E 6" Bux CPC MHTEPAKTHBHBIX TMOJATOTOBKH Kypca
H HHIHKATOPHI 5 E é E, E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
JOCTHKEHMSI % § é c% § § l§ ~ TeXHOJIOFI/lﬁlz qacax) gacax)
KOMIeTeHImii = l% 2 é‘ 810 &
Jla6opatopuas paGora Ne 5.4, Toarotoeka k KP 1 coGecesroBanne
KonrpoabsHas pa6ora no pasageay S. 4 8 o(opMIIeHHE OTIETOB
Cpada otyetoB 1m0 5.1 ,5.2m 5.3 [3.8] ctp.3-36
CamocrosiTejibHasi padora nmo 16
OCBOEHHIO 5 pa3zena:
Brimonaenue
nomamrHux KP
JAOMAIIHAS KOHTPOJIbHAasi padoTa 6 [3.8] cTp.3-36 (10
BEIOODPY
TIpPero1aBaTeis)
Hroro no 5 pazaeny 10 10 22
Pasnen 6 Teopus crpoenus atomoB u [lepuonnyeckuit 3aKoH
Tema 6.1. Moienu cTpoeHUs aToMa TIO/ITOTOBKA K JIEKIHAM | JIeKIHs -O0bsCHEHHE
.KBanTOBO- MeXaHUYECKasA MOJIEND [2.2] (c15-30, cr. 16- C YaCTUYHBIM
aroma Bogopoza. CTpoenue 2 ! 63); 2.1 (c1.8-15) HpHBJIECYEHHEM
MHOT'O3JICKTPOHHBIX aTOMOB. Oecenbl
OIIK-2
HOIIK-2.1 Tema 6.2 [lepuomudeckas cuctema TIOJITOTOBKA K JIEKLIMSM
UOMK-2.2 anemenToB JI.1. Menneneena. 2 1 1.2 (cr. 5-30); 2.1
[Nepuoanyeckre CBOKCTBA 3JIEMEHTOB (ct.8-15)
JlaGopaTopHas pa6ora Ne 6.1 Penenune
3aJa4 110 CTPOCHHIO aToMa. Pemenue IIOITOTOBKA K 3aHATHIO
3a1a4 Ha [leproguueckuii 3aKoH UM. U [IPOBEPOYHON paboTe
2 2 Pemrenue tecta
J.N. MenzeneeBa u nepuondecKue [3.9] ctp. 3-6,
ceoiictea. [Iposepounas padota. ITo [3.10] cp. 4-16
Teme 6.




Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota ® m HaumenoBanue Peanuzanus HaumeHoBanune
]
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: o z ol 5 2E AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOT 0
2 9 = o = 7
HaunmeHnoBaHnmne pa3aesioB, TeM < s ? =R Bux CPC
koa YK; OIIK; IIK = g7 3 S50 MHTEPAKTHBHBIX MOATOTOBKH Kypca
-~ | &% -
M MHAMKATOPDI S |52 2 E § g & 00pa3oBaTeJbHbIX | (TPYI0EMKOCTb B | (TPYyl0eMKOCTh B
= ool B = .12
AOCTHAKEHUS 218 28| Z < TeXHOJI0T Hii yacax) yacax)
KOMIeTeHImii = ,% =] é‘ 30 =
CamocrosiTesibHasi padora no 4
OCBOCHHIO 6 pa3gena:
Brimonsenue
nomamnHux KP
AOMAIIHAS KOHTPOJbHas padoTra 2 [3.9] c1p.3-34 (110
BEIOODY
MpenoaBaTes)
HToro no 6 pazneay 4 2 6
Pasnen 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYII
Tema 7.1 Onpenencaue u Jlexmusg -
XapaKTEPUCTUKU XUMUYECKOM CBSI3H. 00BsICHEHHE C
IIOATOTOBKA K JICKITUAM
KoBaneHnrnas cBs35b. MeTOI[ BAJICHTHBIX 2 1 [2 'T] ( 49 85) [HZ 2] YaCTUYHbIM
. . cr. 49-85); [2.
cBs3eid. [IpocTpaHcTBEHHAs CTPYKTypa (ctp. 69-150) IIPUBJICYCHUEM
MOJIEKYJ1. MeToll MOJIEKYJISIPHBIX (hopMBI AUCKyCCHH,
OIIK.2 opOuTtanei Oecenbl
Jlexuus -
HMOIIK-2.1 Tema 7.2. MoHHas CBA3b. 5
00BsICHEHHE C
MOIIK-2.2 Merannndeckas cBasb. IIoHATHE O MOATOTOBKA K MEKIMAM | o0
30HHOM TEOpUU KPUCTAIIIOB. 3 1 1.2 (cr. 5-30); 2.1
MpUBJIEUCHHEM
ITonynpoBOAHMKY U JUBIEKTPUKU (ct.8-15) P
. (OpMBI AUCKYyCCHH,
MexmonexyssipHble B3aUMOJICHCTBUS
Oecenbl
JladopaTopnasi pabota Ne7.1 Pemenue
o IIOATr0OTOBKA K JICKIIUAM
3a/1a4 10 XUMHUYECKOM CBSI3U U A 5
1 2 2 [2.1] ( c1.1-170), [2.2]
CcTpoeHuo MoJieKyl. I[IpoBepounas
P Y71 1IpoBep (cTp. 154-201)
paborta. ITo Teme 7.




Bunel yueoHoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® m HaumenoBanue Peanuzanus HaumeHoBanune
agora
pPe3yabTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOTO
OCBOEHUS: H © ":f ol 2 ol 3 &S AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
anMeHOBaHHE Pa3eioB, TEM s s -
xoa YK; OIIK; IIK eo ¢ payie]ioB, Te 5 Z g § 5 E E“G Bux CPC HHTEPAKTHBHBIX MOArOTOBKH Kypca
- | &5 -
H HHIHKATOPHI = g2 2 2|5 s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
= EE|l 2o .12
AOCTHAKEHUS 2 §§ 28| Z < TEeXHOJIOTHii yacax) yacax)
KOMIeTeHImii B |8 &30 =
= =
[oaroroska x KP u
JlabopaTopHasi padora Ne7.2 A
K 6 617 2 4 odopmiIeHHE O0TYETOB
OHTpOJIbHAs paboTa paszzmeny 6 u 7. [3.12] cp. 3-35
CamocrosiTejibHasi padora nmo 8
OCBOEHHIO 7 pa3jeJia:
BBITTIOJIHCHHEC
nomamrHux KP
JAOMAIIHAS KOHTPOJIbHAasi padoTa 2 [3.12] ctp. 3-35 (mo
BEIOODPY
TIpPero1aBaTeis)
Hroro no 7 pazneay 5 4 10
HUTOI'O 3A CEMECTP 34 | 34 71
HUTOTI'O no nucuumninHe 34 | 34 71




7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUIIJIMHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

7.1. TunoBble KOHTPOJIbHBIC 3a/laHUdA HJIU HHbIC MaTepHalbl, HQOGXOHI/IMBIe AJIs1
OICHKH 3HaHHfI, yMeHI/Iﬁ H HABBIKOB H (I/I.]'[I/I) OonbITa ACATCJIBbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaAKTHYSCKUM M J1abopaTopHbiM 3aHsaTusM [3.1 — 3.13], npencraBieHHbIX B 1. 8.3.

7.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OIIUCAHUE HIKAJ
OIlCHUBaHUA

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzo6an cucmema OyeHueaHus

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO

18
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Tabnuya 6 — Kpumepuu oyenuganus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OUEHUBAHUS

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouio» / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAMKATOPAa T0CTHKEHMS / «HE 3a4TEHO» «3aYTECHO» «3a4YTECHO» «3a4YTECHO»
KOMIeTeHUHH KOMIeTeHIHH 0-59% 60-74% 75-89% 90-100%
OT max pEUTHHTOBOU OT Max PEUTUHT OBOU OT Max pEUTUHT OBOU OT Max pEUTUHT OBOU
OIICHKU KOHTPOJIS OIICHKU KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS
Xopomo 3HaeT OCHOBHBIE
YBepeHHO 3HaeT
MOHSTHS U 3aKOHBI XUMHH, OCHOBHAIC TOHSTHS 1
Cabo 3HaeT OCHOBHEIE YMeeT OCYIIECTBILITh SAKOHEL XHMHI. VMEET
HNOIIK-2.1. Ucnons3yeT He 3HaeT OCHOBHBIX MOHATHI U TIOHATHUSA U 3aKOHBI XUMHH nabopaTopHBIi PORRE— Y
XAMHWYECKHE METOABI IJIs 3aKOHOB XMMHH ,HE YMECT L,ITIOXO0 YMEET OCYIICCTBIIATH OKCIECPHUMEHT, XOPOIIO na?(i)aToprIffl
peen st | comee, moputopi | ubepmap wenepmr, | s et | S, opoo
pogecCHOHANTBHOM P ’ A . o BJIajieeT HaBBIKaMU
HAaBBIKAMH OCHOBHBIX XUMHYECKHX | OCHOBHBIX XMMHYECKUX olepanuii, Moxer
JIEATEIIBHOCTY U aHAIU3HPYET . . OCHOBHBIX XUMHUUYECKHX
oIepanuii. He MOXeT BHIITOIHATD orepanuii. He MOXeT BBINOJIHSTH PacyeThl 1 OTepaLii, YBEPEHHO
OIK-2 MexaHIf3MI’I XUMHUMCCKIX pacdeTs! 1 00paboTKy MPaBHIBHO BBIMOJHATH PacyeTsl | 00paboTKy MO )II: or BH’H(Z];HETB
peaKiuit, MPOUCXOMAINX B SKCIIEPMMEHTAIBHBIX PE3YJILTATOB | M 06paboTKy SKCMIEPHUMEHTATBHBIX ACHeTEL 11 0B6haBOTK
Crocoben TEXHOJIOTHYCCKUX IIPOLIECCAX | ¢ UCMOJIBb30BAHUEM JIUTEPATYPHI U 9KCIIEPUMEHTAIBHBIX PE3yIBTATOB C EKCHC I/IMeHT:J'ILHLIXy
CaMOCTOSITCIIBHO U OKPY KarolleM MUpe OBM. Pe3yJIbTaTOB C MCIIOJIb30BAHUEM | MCIIOJIb30BAHUEM o3 J'IETaTOB c
NPUMEHSATH mutepatypsl 1 OBM. muteparypsl 1 OBM, HO B I]?ICH}(I)J'IB?,OBaHPIeM
nproOpeTeHHEIC HEKOTOPBIX pasjernax HTepaTvosl 1 OBM
MaTeMaTHYeCKHe, JLOIYCKACT OLINOKH. patyp i
Xopomulo 3HaeT
CCTCCTBCHHOHAYIHBIC, He Brajeer TeOpETHIECKMMH [ToBepXHOCTHO 3HAET p N
- TEOPEeTHYECKHI MaTepual,
COUMAJIbHO OCHOBaMH XHMWs; HE 3HAET TEOPETUIECKUE OCHOBEI XUMUH,
HO B OTAENBHBIX pazjernax
SKOHOMMYECKHUE U METO/I0B TEOPETHYECKOTO HE B [IOJTHOM 00beMe 3HaeT OIIVCKACT HETOUHOCTIH: OTIMYHO 3HaeT
npodeccrnoHambHbIC [UIAHHUPOBAHUS XUMHUYECKOTO METO/Ibl TEOPHH [UIAHUPOBAHUS Aony ’ TEOPETHYECKUl MaTepHal;

3HaHUA U1 pEIICHUA
WHXCHCPHBIX 3a1a4 B
MAIIMHOCTPOCHNHU

HOIIK-2.2. Vicnionb3yeT
(HDU3UKOXUMHUYECKUE METOIBI
JUTSL PEIICHHUS 33134
npoQeCcCUOHATBHOM
JIESITeTbHOCTH

9KCIIEPUMEHTA U HE yMeeT
COCTAaBJIATH IUIAH MPOBEIEHUS
HCCIIEI0OBAHUSI, OCYIIIECTBIATh
00paboTKy M aHaJIN3 TOJIYYCHHBIX
Pe3yIbTaTOB; HE BIIA/IEET
HaBBIKAMH CaMOCTOSITEIBHON
paboTEI B 00JIaCTH XUMUH U
(H3UKO-MaTEMaTHIECKUM
armaparoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

3HAET METOJIBI
TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/Ibl aHAJIN3a U
00pabOTKH pe3yIbTaToB
DKCIIEPUMEHTOB, HO HE
BCErAa BEPHO UX MPUMEHSICT,
BIafeeT (PU3NKO-
MaTeMaTHIECKHM arlapaTom
00pabOTKH Pe3yIbTaTOB.

XUMHYECKOTO IKCIIEPUMEHTA;
HE B [TOJIHOM 00beMe IPOBOJUT
aHanM3a u 00paboTKy
Pe3yIbTaTOB HKCIICPHMEHTOB;
HE B [IOJIHOM 00beMe BiaJieeT
HaBBIKAMH CaMOCTOSITEIIbHOM
paboThI B 00JIACTH XUMUH U
(H3HKO-MaTEeMaTHYECKUM
.anmapaTroM o0paboTku
PpEe3yJbTaTOB.

3HAET METOJIbI TEOPUH
IUIAaHUPOBAHUS
IKCIIEPUMEHTA; 3HACT
METO/IbI aHAITH3a U
00paboOTKH pe3ynbTaToB
9KCIEPUMEHTOB; BIIaJICeT
(hM3HKO-MaTEMAaTHIECKUM
anmapaToM




8. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
8.1. YueOHasi iuTepaTypa, neyaTHble U3aHUsl OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarollerocs 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-¢ uzxa., 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 jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii 1.A.O0mas u Heoprannveckas xumusi: Yueonuk / S.A. VYraii. - 4-e uza.,crep. -
M: Brici.mk., 2004. - 527 c.

8.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

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

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

2.3 A.JIL TI'ankun, B.K OcmaHnoB., «Xumusy», 2013.

8.3. MeToauuyecKkue YKazanusi, pEKOMCHAALUNU U IPYIrue MmaTepHaJibl K 3aHATUAM

B cnucox «Meroanueckue ykasaHus, pEKOMEHJALNUN U JpYyTHe MaTepualbl K 3aHATHUSIM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
MPAKTUYECKUX YYEOHBIX 3aHITUN MO JAaHHOW AUCIUILTHHE!

8.3.1 Memoouueckue ykazanus, pa3padomanHsle nPenooasameiimu:

3.1 ManyneBuu XX.B. Benenue B xkypc obmieit xumunu. OCHOBHBIE NOHSTHS U 3aKOHBIL:
yueOHO-MeTO/I. Tocobue K J1abopaTopHBIM padoTam 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUSD»
s cryaentoB HampasiaeHud 18.03.01 «Xumuueckas texnomorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHnka ¥ HaHOAIEKTpoHUKay, 22.03.01 «MarepuanoBeaeHUe U TEXHOJIOTUHU
MmaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontheBa //
Hwuxnuuit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTbI XUMUYECKOI TEPMOIMHAMUKH B Kypce O0Ieil XUMHUU: METO/.
yKa3aHHus K J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHAM I10 Kypcy OOIIed XUMMHU Ui CTYJCHTOB
XMMHUYECKHX U HEXUMHUYECKUX CIEHUAIBHOCTEH JHEBHBIX, BEYEPHUX M 3a0YHBIX (aKyIbTeTOB /
B.1. Haymog, XK.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 MPOTECKAHUS XWMHUUYECKHX PEaKIUil:
METOMYECKHE YKa3aHUs 7Sl IPOBEACHHS KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy oOmieit
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0unbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }0.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XUMHYECKUX peaKIui. XUMUYECKOE PaBHOBECHE: METO/I.
YKa3aHus Uil TPOBEACHUS JTa0OpaTOPHBIX 3aHATUH MO Kypcy OOIIed XWMHU ISl CTYACHTOB
XUMHAYECKUX U HEXMMUYECKUX CIHCIUAIBHOCTEH IHEBHBIX, BEYCPHUX U 3a0YHBIX (aKyIbTeTOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuyd, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3JI€KTPOIMTOB: Y4EOHO-METO/. TTOCOOME K TPAKTUYECKUM
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 uwm. P.E.
Anexkceesa. 2020. — 33 c.

3.6. CamconoBa A.J[. OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMHU: METOJUYECKHE
yYKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHAIIbHOCTEH THEBHBIX, BEYEPHUX U 3a04HBIX (PopM 00ydeHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrseBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEJCHUS TEKYIIEro KOHTPOJIS IO KypCy OOIIeld XWMHH W HEOPTaHWMYECKOH XWUMHUU JUIS
CTYJICHTOB XUMUYCCKUX ¥ HEXUMUYICCKUX CIICIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (HOPM
ob0yuenns / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucoa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxumusi: METOAMYECKHE YKa3aHUS K J1a0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM TI0 Kypcy OOIel XUMHUU AJSl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAbHOCTeH THEBHBIX, BeUEpHHX M 3a04HbIX (opm obOyuenus / O.H. Kosanera, HO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJMWYECKHE YyKa3aHUs K MPaKTHYECKUM
3aHATHSIM 10 Kypcy oOOIeld W HEOPraHWYeCKOW XUMHH IS CTYJCHTOB XUMHUYECKHX U
HEXUMHUYECKUX CIICIMAIIbHOCTEN THEBHOU M BeuepHer ¢opm oOyuenus / JI.A. Cmupnosa, JK.B.
Manynesuu, ['.A. IlanuueBa, I'.®. Bomonun, JI.H. Yertsipbok, C.B. KpacHomyOckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenne aroma. XuMUYEeCKas CBSI3b: METOJ. YKa3aHUs IS
MPOBEJICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIeH XUMHHU AJsi CTYIEHTOB
XUMHUYECKHX U HEXUMHUICCKUX CIICITUATBHOCTEH JIHEBHBIX, BEUCPHUX U 3a09HBIX (POpM 0O0ydIeHHS /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumnueckas CBA3b: METOJ. yKa3aHUS K MPAKTHUYECKUM 3aHATHUSAM 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
uM. P.E. Anekceena. 2012. 37 c.

3.12. HaymoB B.M. KowmruiekcHble COEAMHEHHs: METOAMYECKHE YKa3aHHUA K J1ab. |
MPaKTUYECKUM 3aHATHUSAM IO Kypcy oOmiedt u Heopranmdeckor xumuu HI'TY mis crymeHTOB
XUMHYecKkux crenuanbaocteit / B.M. Haymos, I'.A. [Tanwuuesa, JI.H. Yetsipooxk. // H.Hosropog.
HI'TY um. P.E. Anekceea. 2014. 51 c.
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8.3.2 Memoouueckue ykazanus, paspabomannsie HI'TY

3.1. Meroanyeckue peKOMEHIAIMHM O OPTaHU3alMH AyAUTOPHOW pPabOThL. [IpUHSATHI
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. [IpuaaTer 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 mocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (opM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I., 2013 r. DiuekTpoHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

9. HOOPMALMUOHHOE OBECHHEYEHHUE JUCLHUIIJIMHBI

VY4eOHbI mpouecc MO  AUCUMILUIMHE oOOecrieueH HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PaCIpOCTPAHSIEMOr0 MPOTPAMMHOIO OOecredyeHus, B TOM YHCIe
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

9.1.11epeuens pecypcoB HH(OPMAINMOHHO-TEJIEKOMMYHHMKAUMOHHOI ceTn «MHTepHET,
HEOOXOAUMBIX /1JI51 OCBOEHMS TN CIUIJIMHBI (MOXYJIA)

[lepeuenb mporpaMMHBIX IPOAYKTOB, HCIIOIb3YEMbIX NP MPOBEACHUN PA3IMYHBIX BUI0B
3aHATHUH 10 TUCHMIUIMHE (OTKPBITHIM 10CTYI):

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

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

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

4. DnekTpoHHO-OMOIMOTEYHAss cucTeMa Znanium.com [DIEKTpoHHBIN pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiTOoe oOpa3zoBaHue [DNeKTpOHHBIN pecypc]. - Pexxum noctyma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. Ob6zop CMHU. I[loarnomexcmosas, muozoompaciesas oaza oauuvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

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

8. Vuusepcumemckas ungopmayuonnaa cucmema Poccua [Onexmpounvii pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

9.2.IlepeyeHsb NpPOrpaMMHOro odecrneyeHus: U HHPOPMALUOHHBIX CIPABOYHBIX CHCTEM

Tabnuya 7 — llepeuens 31eKmpoOHHBIX OUOIUOMEYHBIX CUCHIEM

Ne HaumenoBanue bC Ccbuika, 10 KOTOpOH
ocymectBiasiercs goctyn k 9bC

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

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

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

Taonuya 8 — Ilepeuenv npozpammmnozo odecneuenus

IIporpaMmMHoe oGecnieuenne, NCMOJIbL3yeMoOe B
YHUBepCUTeTe HA JI0TOBOPHOIi 0CHOBe

IIporpammHoe oGecnieueHue
CBO0OOJIHOIO
pacnpocTpaHeHus

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

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (mumnen3ust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP mur. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siuniensus Ne 43178980)

MicrosoftOffice 2007 (iunensust Ne 44804588)

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

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot 11.05.22)

KoncynbrantlLoc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texaskcnept (Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NPOQPECcCHOHANBHBIX 0a3 JaHHBIX M HMH(OPMAIMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecIiedeH AOCTYN (yAaJeHHBIA NocTym). /laHHBIA mepedeHb
MOJIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU € TpeboBanusimMu ®I'OC BO.

B nmannoM pasznene moryt ObITh MPUBEIEHBI PECYpPCHI

(cchUIKM Ha CaWThI), HA KOTOPBIX

MOXHO HaMTu MOJIC3HYIO IUId KypcCa I/IH(I)OpMaI_II/IIO, B T.4. CTaTUCTUYCCKHC WJIN CIIPABOYHBIC

JaHHbIE, ydeOHble MaTepHalibl, OHJIAH KypCHI U T.J.
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Tabnuya 9 — Ilepeuens

qu’OpMdquHHblx CRPABOUHDBIX cCUCmem

COBpPEMEHHbIX npogheccUOHANbHBIX 0a3

Oanunvix u

HaumenoBanue npodgeccnoHanbHOM 6a3bl

Hoctyn K pecypcey (yaajaeHHbI
AOCTYIH C YKa3aHUEeM

Ne . “
AAHHBIX, HHGOPMALMOHHO-CIPABOYHON CUCTEMBbI | CCHIIKH/IOCTYI M3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 basza  ngaHHBIX  CTaHZApTOB M pEriIaMeHToB |  https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
DnekTpoHHas  0Oa3za  U30paHHBIX  CTAarel IO )

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

3 EnuHblii apXxyuB SJKOHOMHYECKUX U cononornueckux | http://sophist.hse.ru/data access.s
TAHHBIX html
bas3bl JAaHHBIX HaLII/IOHaJ'IBHOFO COBCTa I10

4 N http://www.ncva.ru
OILICHOYHOHU ACATCIBbHOCTU
CnpaBquaﬂ IIpaBoOBas CHUCTCMA o

5 I[OCTyH N3 JIOKAJIBHOHU CCTHU
«Koncynprantlirocy
HHupopmalinoHHO-CIIpaBOYHAs cUCTEMA .

6 I[OCTyH N3 JIOKAJIBHOU CCTHU

«Texkcnepr»

B T1a6m.10 yka3zan mepeycHb

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

00pa3oBaTeNbHbIX PECYPCOB,

uMmeromux  (popmsl,

aJ[alITUPOBAHHBIC K OI'PaHUYCHHAM HUX 3O0POBbsA, 4 TAKIKC CBCACHUA O HAIWMYHUHK CIICHHUAJIbHBIX
TEXHUYCCKHUX CpPCIACTB 06y‘ICHI/I$[ KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAaHMUAI. HpI/I
3aIl10JIHCHUH Ta6J'II/II_U>I MOXET OBITh HCIIOJIb30BaHa HH(bOpMaHHH, pasMCICHHAad B TIOApPA3aCJIC

«/locTynHas

cpeaa» CIICUAIM3UPOBAHHOI'O

pasznerna

caita HITY «Csemenuss 00

oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuya 10 — Obpazoseamenvhsie pecypcol 011 uneaauoos u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/lﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NMPUCIOCOO0JIEHHBIX IS HCIOJIb30BAHUSA
KOJUIEKTHBHOI0 M HHIAMBU/YAJIbHOI0
uHBaguaaMu u Junamu ¢ OB3
MOJIb30BAHUS
1 OBC «KOoHCYNnbTaHT CTyJE€HTa» 03BYUYKa KHHT U YBeJTHMYeHHE mpudTa
crienuagIbHOE MOOMITEHOE MPUITOKCHHE -
5 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCITPOM3BOJIUT TEKCThI KHUT i MEHIO
HaBUT AU
3 ObC «lOpaiity BEPCHS TSI CIIA00BUISTITUX
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOUMOE J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

YyeOHble ayIUTOPUM ISl TMPOBEACHUS 3aHATHUM MO AUCIUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPEICIICH B
JTAHHOM pa3Jiee.

Taonuuya 11 — Ocnawgennocmos ayOumopuii U nomeweHuil 01 CAMoCmOAMeabHOU
paoomout cmyoenmos no OUCUUnIUHe

KOHTPOJISI U IPOMEXKYTOUYHON
aTTectauuu (kadeapa
"IIpousBoACTBEHHAS
0€30IaCcHOCTb, YKOJIOTHS U
xumust” T. Hrokanit Hosropon
,Kazanckoe m1., 12)

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

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

Tabauiel Menaeneesa- 4 mit.,
nabopaTopHas XUMHYECKas IOCyaa U
peaKkTUBBI

Ha0Op y4eOHO-HATIISITHBIX TOCOOHIA

Ilepeuenn
HanmMmeHnoBanue JUIECH3UOHHOI'0
ay)mTopnﬁ Hu OCHaIIIeHHOCTb ay)mTopnﬁ MMpOorpaMMHoOrIo
Ne NoOMeleHn i IJis NOMeIeHU ¥ MOMeINeHNH 1151 o0ecreyeHus.
CaMOCTOATEJIbHOM CaMoOCTOSITeIbHON PadoThl PexBU3HUTHI
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:
nmabopaTOPHBIX 3aHATHH, mKad CymmIbHBIN - 2 MmIT.,
TPYIIIOBBIX H JNEKTPOXUMUIECKHE STUCHKHU JITSI U3MEPEHUS
WHJWBHUYyaTbHBIX OJ1C XMMHYECKOTO 3JIEMEHTa - 3 WIT.,
1 KOHCYJIbTAIIUH, TEKYIIETO ANIEKTPOJIU3EPHI - 4 WT.,

6147
yaeOHas ayqUuTOpHS IS
MPOBEJCHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIWBH-

2 IyaJTbHBIX KOHCYIbTAIUH,
TEKYILEro KOHTPOJIS ¥
MPOMEKYTOYHOU aTTeCTAIIUI
(xadenpa "IIpousBoacTBEH-
Hast 0€30IMaCHOCTh, SKOJIOTHS
u xumust" 1. Himxani
Hogsropon, Kazanckoe 1., 12)

1.Jlocka menoBas

2. PabGoyee MecTo mpenoaaBaTes

3. PabGouee mecTo cTyzneHTa - 64 yen.
4. IlepcoHanbHbII KOMOBIOTEP

1. Windows XP, Prof, S/P3
(moamucka Dream Spark
Premium, moroeop
NeTr113003 ot 25.09.14);
2. Dr.Web (Dr.Web (c/uH
B241-3JB7-6EP7-BQB4 ot
18.05.2020)

6265

3 yaeOHast ayqUTOPHS IS

TIPOBEICHUS 3aHATUI
JIEKITMOHHOTO 1

1. Jlocka meinoBas - 1 1T,

2. Tabmuua JI.11. Menaeneea - 1 mir.
3. PabGodee mecTo TipernogaBaTens

4. Pabodee MecTo cTyneHTa - 42 Jelr.
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Ilepeyennb

HanmenoBanmue JINIIEH3HOHHOT 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-
JyaJbHBIX KOHCYJIbTALUMN,
TEKYLIEr0 KOHTPOJIS 1
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBeH-
Hast 0€30MacHOCTb, PKOJIOTHS
u xumusa" r. Huxamit
Hosropon, Kazarackoe m1., 12)

12. METOAUWYECKHUE PEKOMEHJAIIUU OBYYAIOLIIUMCS
ITO OCBOEHUIO JTUCHUITJIMHBI

12.1. OO0mue MeToaMYeCKHE PEKOMEHJAUMU A OO0y4YalOIIUXCH MO0 OCBOEHHIO
AUCHHILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJOTHHI

JlucuuIuinHa — peanu3yercsi [OCPEACTBOM  IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUYAIOLIMXCS U IPOMEKYTOUHON aTTECTALUH.

KonTakTHas paboTa MOXeT ObITh ayIMTOPHOM, BHEAYJUTOPHOW, a TakyKe MPOBOAMUTHCS B
3JIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUs YaCcTU KOHTAaKTHOM pabotel mo aucuurminHe B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4YeOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKkBHBajeHTHA
ayIUTOPHOM padorTe.

[IpenogaBanue  OUCLMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

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

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHAa OLEHKa IIO0
POMEXYTOUHOW aTTecTalli B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMmecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIINE BCe 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTeCTallM (9K3aMEHY).

Pe3yabTaT 00yueHuss cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBILIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZEpKaHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCTHBIX coOeceToBaHUAX CTYIEHT
MCYEPIBIBAIOIIIE, TOCIIEI0BATENIbHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepuai; cBOOOIHO
CIpaBIIAETCA C 3aJadaMM, BOIPOCaMU M JPYTMMHM BHUAAMM 33JaHHUM, HCIOJIB3YEeT B OTBETE
JOTIONTHUTEBHBIA MaTepuan. Bce mpegycMoTpeHHble paOouell yuyeOHOM mporpammoin 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TpeOOBAHUSMH, CTYAECHT CIIOCOOEH
AQHAJIM3UPOBATh IOJIyUEHHBbIE DPE3YyJIbTaThl, MPOSIBISIET CAMOCTOATEIbHOCTh TNPU BBITOJIHEHUU
3aJJaHUH.

Pesysabrar 00ydeHusi cuuTaercs c(pOPMHPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIepKaHUe Kypca OCBOEHO MOIHOCThIO. [IpH yCcTHBIX coOeceJOBaHUSAX CTYACHT
II0CJIEI0BATENIBHO, YETKO M JIOTMYECKH CTPOMHO M3JaraeT yd4eOHbIM MaTepuall; CIpaBisercs ¢
3aJauaMy, BOMPOCAMHM W JPYTUMH BUAAMHU 3aJaHHid, TpeOYyIOUIMX NPHUMEHEHHUs 3HaHW, Bce
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MPEeyCMOTPEHHBIE paboueil y4eOHON mporpaMMoil 3adaHHs BBIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYICHT CIOCOOCH aHAIM3UPOBATH MOIYUYCHHBIE PE3YNIbTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil HE JEMOHCTPHPYET 3HAHWK y4eOHOro Marepuana, JONMyCcKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMH 3aTPYAHEHUSMHU BBIMIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAHWMBIX YMEHHI,
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. MeToan4yeckne yKa3aHus JJisl 3aHATHI JIEKIITHOHHOI0 THIIA

JIeKMOHHBIN KypC MIPEAIoNaracT CHCTEMaTU3UPOBAHHOE U3JI0’)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IU1aHa. B Xo/e JTeKIMOHHBIX 3aHATHH pacKpbIBatoTcs 0a30BbI€ BOIPOCHI B PAMKax
KOKIOW TeMbl AucUUIUIMHBL (Tabmuma 4). O003HA4YalOTCS KIIIOUEBBIE aClEKThl TE€M, a TaKkKe
JIeNIAl0TCsl aKLEHThl Ha Hanbojee CIOKHbIE M BaKHbIE IOJOXKEHUS H3ydaeMoro MaTepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM JIJIi TOATOTOBKU OOYyYaroOIUXCA K
INPAaKTUYECKUM 3aHATHSIM / 1a00paTOpHBIM paboTaM U BBINOJIHEHUS 3a/laHUil CaMOCTOATENIbHOM
paboThl, a Takke K MEPONPUATHUSIM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOMN
aTTecTalluu 110 JUCLIUILIMHE.

B Xxozme neKUMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHME Y4eOHOTro
MaTepuaia.

12.3. Meroauueckne YKa3aHUsi 1O OCBOEHHI) TUCHHUIIHHBI HAa Ja00paTOPHBIX
paborax

JlaGoparopHble pabOTHl MO3BOJSIOT NPUOOPECTH CTyAEHTAaM yMEHHs padoTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NIPOBOJUTH TIEPBUYHBIC HAYYHBIC HCCIIEeNOBaHUsA. B maboparopHbie pabOTHl BBEJCHBI AJIEMEHTHI,
NOBBIINIAIONINE MHTEpPEC CTYJACHTOB K HMM M MX IIO3HaBaTelIbHYIO aKTHBHOCTh. Hampumep, B
pabore "OmpeneneHne MOJISIPHOM MacChl HSKBHBaJeHTa MeTayia" Ompenemnsercs He TOJBKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapMaHT), HO M aTOMHas Macca Meraiia. B pabGote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpenesseTcs
METOAMYECKH OoJiee IpaMOTHO, YEM 3TO OINKCAHO BO BCeX JIAOOPATOPHBIX HpakTUKymax. s
MIOBBIIIIEHUS TI03HABATEIILHOW aKTUBHOCTH CTYJCHTOB U MPHOOPETEHUSI MU TIEPBUYHBIX HAaBBIKOB
Hay4YHOTO HCCIIEIOBaHMs, B 3TH KJACCHYECKHe J1IabopaTopHble PAaOOThl BBEAEHBI 3JIEMEHTHI
HAYYHOTO HCCIICJIOBAHUS, KaK-TO:

a) CaMOCTOSTENILHO M0100PaTh PEAKTUBBI AJISl POBECHHS TOW MIIM MHOM peaKiii;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U He MPOTEKaHWE OPYroM, Ha MEepBBIA B3I
oJ00HOH, peaKInu;

B) TpeicKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WM WHON pPEaKIUH, COMPOBOXIAIOIICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToAroToBKy K Kaxkaoi 1abopaTOpHON paboTe CTYAEHT JIOJKEH HadaTh C 03HAKOMJICHHUS C
IUTAHOM 3aHSATHS, KOTOPBIN OTpaXkaeT CoepKaHue MPeAI0oKEHHOM TeMBI.

[locrne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAaIOTCS €M PalboThl, XOA pabOThl, JaeTCsi PUCYHOK M OMHMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BRIYACICHUS M BHIBOIBL.

[Tpu oueHuBaHNM 1a00PATOPHBIX PaOOT YUUTHIBACTCS CIEIyIOIIee:

- Ka4eCTBO BBINOJIHEHUS] HKCIEPUMEHTAIbHO-NIPAKTUUECKOW YacTH paboThl H
CTENEHb COOTBETCTBHSI PE3YIbTATOB paOOTHI 3alaHHBIM TPEOOBAHMSIM;

- Ka4ecTBO O(OpPMIICHHSI OTUETa IO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI P 3aIIIUTE PAOOTHL
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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 PELIEHUE PACUETHBIX 33aJad U YINPAXKHEHUH B
npolecce NpopaboTKU Haubosee CIOKHBIX TEOPETHUYECKUX BOIPOCOB. DTO NPOBOJATCS B TPEX
dbopmax:

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

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

3. camocTosTeNnbHas paboTa CTYJIEHTOB C MCIIOJIb30BaHHEM Yy4eOHBIX NOCOOUH, JeKIUi 1
KOHCYJIbTallMM NpenojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

12.5. MeToanyeckne yKa3aHus M0 CaMOCTOSITEILHON padoTe 06y4alomuxcst

CamocrosTenbHas paboTra oOecreuyuBacT IMOATOTOBKY OOydYaromierocs K ayJUTOPHBIM
3QHITHSIM M MEPOIPHUATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
JTUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKU MPOSBISIFOTCS B AKTUBHOCTH OOYYaroOIIErocs Ha
3aHATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYCCKHUX 3aJaHU M JOPYTUX (OPM TEKYIIETro
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 mpomecce camocTosATenbHONM pabOTHl MPU W3YYEHUU TUCHUIUIMHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIICIMATM3UPOBAHHBIX AyTUTOPHUSAX JUISI CAMOCTOSTEIBHONH pPabOTHI
(ykazano B T1abn. 11). B ayautopusx wumeeTcs JocTyn uepe3 HHGPOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO ceTh «VHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIIbHON
cpene ynusepcutera (QMOC) u sanektporHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4YeOHbIE W Y4eOHO-METOJMYECKHE MaTepuaibl, KOTOPBIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCHIUTIINHBIL.

Jnst oOydarommxcst Mo 3aouHoM (opme OoOydeHHs caMOCTOSITeNIbHAas padoTa SIBIsSETCA
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

12.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJBHBIX padoT

[Tpu u3ydyenun kypca « XUMHH» TPOBOJUTCA 6 KOHTPOJIBHBIX paboT (B TOM yuCIe JIBE
MIPOBEPOYHBIE PA0OTHI IO CTPOEHUIO aTOMa U IEPUOANYECKHUM CBOICTBaM).
B koutponbHyto pabory Ne 1 mo paszmeny ABa BXOAST BOMNPOCH MO XMMHYECKOM

TepMoJuHaMuKe: BapuaHT 1 - 28 (mo BBIOOpY MpemnojaBaTens) U3 METOAMYECKUX YKa3aHHil:
I'.H.Bopucosa, A.B. bopucos, F0.B. barranoa, B.K. OcmanoB OcHOBHBIE 3aKOHOMEpPHOCTH
npotekanusa xumudeckux peaxkiuii. H.Hosropox, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

B xoutposnbHyto paboty Ne 2 (pa3gen 3) BXOAAT BOIPOCHI IO CIEAYIOIIUM TEMaM:
CKOpOCTh XMMHUYECKHUX pEakiMii, XMMHU4YecKoe paBHoBecue: BapuaHt 1 — 28, 1-27 (mo BeIOOpY
npenojasaresns) U3 meroauueckux ykaszanuii: I.H. bopucosa, A.B. bopucos, F0.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MpoTeKaHud Xxumuyeckux peakuuii. H.Hosropon,
HI'TY nwm. P.E. Anekceea. 2015. — 49 c.

B xontpompHyto pabotry Ne 3 (pasmen 4) BXOAAT BOMPOCHI MO CIACAYIOMIUM TEMaM:
CrocoObl BBIPAXEHHS] KOHIIEHTpPAI[MM PAcTBOPOB; PEAKIMHM HOHHOTO OOMeHa, ruaponus, pH
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pactBopoB u [1P: BapuanT 1-30 (mo BBIOOpY IpemoaBaresis) U3 METOIUYECKHX yKasaHui: A.B.
bopucos, A.JI. CamconoBa, I'.H. bopucoBa KouTponbHble 3agaHusi 1O TEME pPacTBOPBHIL.
H.Hosropog, HI'TY um. P.E. Anekceepa. 2017. 14 c.

B xonTponbHyo pabdoty Ne 4 (pazzmen 5) BXOAST BOMPOCHI MO TE€MaM: OKHCIUTEIHHO-
BOCCTAHOBUTENIbHbBIE PEAKLIUH, JIEKTPOAHbIE TIOTEHIIMANIBI, ypaBHEHHE HepHceTa, ranpBaHnyecKkue
3JIEMEHTHI, dJekTposn3: BapuaHThl 1-30 (mo BBIOOpPY mpemojaBaresisi) W3 METOIUYECKUX
ykazanuii: T.B. CazonteeBa, A.Jl. CamconoBa Xumus. KOHTposIbHBIE BOITPOCHI 0 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIM CHCTEMaM W KOPPO3WU METAJUIOB Ui CTYJIEHTOB HEXHMHYECKUX
cnenuansHocteit. H. Hoeropoa. 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 ykasanuii: JI.A. CmupHoBa, XX.B. Manynesuy, I".A.
[TanuueBa, ['.®. Bomoaun, JI.LH. Yertsipbok, C.B. KpacnomyOckas. Ctpoenue artoma. H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kouTponbHyto padoty Ne 6 (pa3aen 7) BXOAST BOMPOCHI MO0 XUMUYECKOUW CBS3U: 3a7aua
1-29 (mo BeIOOPY mpenoaaBarens) u3z meroauueckux ykazanuid: O.H. KoBanesa, 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 KOHTPOJIbHBIC 32/IaHUS WJIH HHbIE MaTepPHAaJIbl, HCOOXOAUMBbIE /ISl OLCHKH
3HAHWH, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 3aJaHNSI U 3a]1a4H [IPEICTABICHBI B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U J1abopaTOpHbIM 3aHATUAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvt munoswvix 3a0anuil:

13.1.1. TunoBsble 3aJaHNsl K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM
3ansaTue Ne 6 (1,5 yaca)
OKuCINTEIBHO-BOCCTAHOBHUTE/IbHBIC peakunu. Pemenue 3aga4

1. CamocrosiTensHOE pelieHHe 3anad (0 HMHIMBHIYaJbHOMY BapHaHTy) Ha TeMYy
«OKHUCITUTETHHO-BOCCTAHOBHUTENbHBIE peakium» (0 BBIOOPY IMpenojaBaTelss U3 METOAUYECKUX
yKa3zaHUi K Ja0opaTOpHbIM W mpakTHuyeckuM 3aHsTusM: CamconoBa A.Jl.,, Tamkun A.JL,
CaszontbeBa T.B. «OxkucnurensHO-BoccTaHOBUTENBHBIE peakunn» H. Hosropoa, HI'TY um. P.E.
Amnekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1. Onmnpenenute BO3MOXHOCTH CAMOIIPOU3BOJIBHOTO TMPOTEKAHHS pEaKUuud TpH
CTaH/IAPTHBIX YCIOBHUSIX
2KMnO, + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ormpenenute BO3MOXKHOCTh CaMONPOU3BOJIBHOIO MPOTEKAaHUS peakuuu Mpu
CTaH/IAapPTHBIX YCIOBUAX
2KMnOg4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0
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3. Omnpemenure BO3MOKHOCTH  CaMOINPOU3BOIBHOIO  IPOTEKAHHS  PeaKIUU

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

4, OHpeI[eJII/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOTO IMPOTCKAHUA pcaknuun

CTaHAApPTHBIX YCIIOBUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. Beruncnure KOHCTAaHTY paBHOBECCHUS PCaKIIUN
2KMnO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K»,SO4 + 8H,0
6. Omnpeznenure HapaBJICHHE PEAKIMK IIPH CTAHIAPTHBIX YCIOBUSIX
2KMnO, + 5H,S + 3H,S0,4 = 2MnSO,4 + 2S + K»,SO,4 + 8H,0

npu

pu

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

OKHCJIWUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VkaxuTe OKHCINTSIh M BOCCTAaHOBUTEIh. Kakoi

H3 3JIEMCHTOB OKHCJISICTCA, KaKOI BOCCTaHABIIMBAETCS?
1)A| + K>Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K»,SO4 + 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— KBiO3; + KBr + H,O
5) SnCl; + K;Cr,07 + HCl — SnCly + 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, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO, + H,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FEC|3 + H,O— H,S0O, + 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 + MnSO4 + Ko,SO4 + H,O
14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO4 + 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,4 + K,SO,4 + H,O
19) KNO;, + KMnO, + KOH — KNO3; + K;MnO4 + H,0
20) KsS + KMnO4 + H,SO4 — S + MnSO4 + K,SO4 + H,O
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,O
22) P + HNO3 + H,O — H3PO,4 + NO
23) KMnO4 + H,S + H,SO4 — S + MnSO4 + K;SO,4 + H0O
24) Fe203 + KNO3 + KOH— KzFeO4 + KN02 + HzO
25) I, + KOH — KI + KIO3 + H,0
26) KIO3; + H,O5 + H,SO4— O, + 1 + KySO,4 + H,O
27) Al; + KOH + H,0 —K[AI(OH),] + H;
28) SnCl, +KMnO,4 + HCI — SnCly + MnCl, +H,0
29) Cl, + KI + KOH — KC1 + KIO;3 + H,0
30) SnCl, +FeCl; — SnCl, + FeCl,

8. MeToaoM 3JIEKTPOHHO-MOHHBIX YPAaBHEHHH COCTaBbTE IOJHBIC YpaBHEHUS PEaKIIUM,
YUUTBIBAs], YTO WM OKUCIIUTENb, UM BOCCTAHOBUTENb SBISIOTCS Takke U cpefoi. Ob6ocHyiiTe Ha
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OCHOBAHMHU CTaHAJAPTHBIX OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX IMOTCHOHWAJIOB BO3MOXHOCTDH
MMPOTCKAHUA JAHHBIX peaKHHﬁ.

l) KI + H,SO4/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,O

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

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

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

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

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

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

12) HCl/xounn/ + K,Cr,07— Cl, + CrCI3 + KCI + H,O

13) Zn + H,SO4/konry/ — 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 + HNO3— S + NO + Mn(NOg), + H,0

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

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

21) Ag + HNOs/kou/— AgNO3z + NO, + H,0

22) Zn + HNO3— Zn(NO3); + NO + H,0

23) Mg + HNOg/ouennpas6./— 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,0

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

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

30) K3S + HNO3z— S + NO + KNO3; +H,0

9. OKHCIUTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusg BBIPAKACTCA HMOHHLBIM YPABHCHUCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHUTCIIEM, Kakoii — BoccTaHoBureieM. CocTaBbTE HOHHO-
IICKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NO; + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr* + BiO; + H" — Bi **+ Cr,0;* + H,0

4) SO, + Cr,07% + H — Cr'™ + SO~ + H,0

5) CI" + MnO4 + H" — Cl, + Mn*? + H,0

6) H,0, + MnO; + H* — 0, + Mn*? + H,0

7)I"+NO; +H" - I, + NO + H,0

8) Br + Cr,0,* + H" — Cr"+ Bry+ H,0

9) I + HO, + H — I, + H,0O

10) Clp + OH™ — CI + ClOz + 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 "2+ NH," + H,0

14) CIO; + SO5* + + 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 + NOs + H* — Cu " + 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*2 + CIO3 + OH™ — MnO4* + ClI™+ H,0
23) Bi + NO3 + H" — Bi** + NO + H,0

24) Cr,07% + ' +H" > Cr¥* + I, + 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. TunoBble 3a1aHusl AJ1s J1a00PATOPHBIX padoT
JlaGopatopHoe 3ansitue Ne 1 (2 yaca)
CkopocTh XHMHYECKOil peakllii U XMMHYecKoe paBHOBecHe.
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Uro Ha3bIBaeTCs CKOPOCTHIO XUMHYECKOM peakiuuu? 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 PEAKIUU?

4. Yto Ha3BIBAIOT MOPAAKOM peakuuu? Kak sKCIepUMEHTANbHO OMNPEACISIOT MOPSA0K
peaxkuy Mo JaHHOMY BELECTBY?

5. Or kakux (aKTOpOB 3aBUCUT CKOPOCTh XHMHUYECKON peakuuu B TE€TEPOreHHBIX
cucremax?

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

7. Yro Takoe karanuzatop? KakoB mexaHusm JeiicTBus 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. Ipunnun Jle-Illatense? [IpuHIMIBI CMELIEHUS XUMUYECKOTO PABHOBECHS?

12. YUTto Ha3bIBalOT KOHCTAHTOM XMUMHUUYECKOTO PABHOBECHUSI?

13.1.3. TunoBble Bonpockl (3aaHusl) 1Jisl YCTHOTO (MUCbMEHHOI'0) ONpoca
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JIEKIIUSA Ne 4. OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYeCKO KuHeTuKH. CKropocTH
XUMHYECKHX peakuuii. 3akoH aelcTBYOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuuu. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.

TUIIOBBIE BOIIPOCBHI JJisd TI'PYHIIOBOI'O OBCYXJIEHUSA HA
JEKIIMOHHBIX 3AHATUSX:

1. UYro Ha3bIBaeTCA  CKOPOCTHIO XUMHUYECKOM peakuuu? B Kakux eIuHHUIaX OHa
n3Mmepsercs?

2. Kak 3aBUCHT CKOPOCTh XUMHYECKOW PEaKIIMU OT KOHIICHTPALIUH PEarupyromruX BEIIECTB
JUISL CTIOKHBIX PEeAKIIUA?

3. Hanummure KWHETHYECKOE ypaBHEHHE JIsi TOMOT€HHOW peakuuu. OT 4Yero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMUYECKOU peakinu?

4. Yto Ha3pIBalOT MopsAakoM peakuuu? Kak sKCIEpUMEHTaIbHO ONPENCNSIIOT MOPSIOK
peaKIiu Mo JaHHOMY BEIIEeCTBY?

5. Or kakux (aKTOpPOB 3aBUCHUT CKOPOCTh XHMHYECKOW pEaKIMH B TETEPOTCHHBIX
cucremax?

6. Kak 3aBucut ckopocthb peakiuu ot temnepatypsi? [Ipasuno Baut-I'odda.

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

3¢ deKThl XUMUYECKUX PeaKIni»
1. TemnnoBoil 3¢ ekt peakuu XapakTepu3yeTcs H3MEHEHHEM
1) sHTpONIHNH;
2) SJHTAJILIINH;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpEHHEHN SHEPIUH.
2. Peaxmus mpoTekaeT caMONPOU3BOIBHO B MIPSIMOM HAIIPABICHHUH, €CITH
1) AH<O0;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpONus SIBIISETCS XapaKTePUCTUKON
1) TEMIOTHI CUCTEMBI;
2) OecniopsiiKa CUCTEMBbI;
3) MOTeHIMATEHOW YHEPTUN CHCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TenoBo# 2pQeKT peakuu 3aBUCUTE OT
1) TeMmniepaTypsl OKpy>Karolien cpebl;
2) naBJIC€HUS B CUCTEME;
3) Ha4YaJbHOI0 M KOHEYHOI'0 COCTOSIHMS CHCTEMBI;
4) myTH IPOTEKAHUS PEaKIIH.
5. B xoxe peakiuu NporcXoIuT BbIJIEICHHUE ra3a — CUCTEMAa PacIIUpsIeTCs, IPU 3TOM €€
1) sutpomnus ymenbmaercs (AS<0);
2) sHTanbnus yBeaunuusaetcs (AH>0);
3) surponus Bo3pacraet (AS>0);
4) BHyTpeHHss1 SHeprus ymenbiiaercs (AU<O0).
6. s xakoit peakuuu ASxp >0?
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1) CaCOj; (k)=CaO(k)+ COx(r);
2) 2S0; (r)+ O4(r)=2S05(1);
3) l2(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus NnpoTeKaeT CaMOIIPOM3BOJIBLHO IIPU TeMueparype Huxke paBHoBecHOM ( 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 TIPH TEMIIEpaTypax BbIINIE TeMIEpaTypbl
paBHOBECHS B Cllyyae €cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucteme HeT paBHOBECHs, PEaKIIHs HE BOZMOXKHA MIPH JIF000 TeMIeparype B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<0.
10. Peakius mpoTekaeT caMOTPON3BOJIBHO 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. Peakuust mpoTeKaeT ¢ MOTJIOMICHUEM TEIUIa, €Cln
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>OQ.
13. Cucrema HaXOIUTCS B PABHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. SHTpONHS CHCTEMBI MTOBBIIIACTCS MPU
1) KOHJIEHCAINH TTapa;
2) KHNIEHUH KUTKOCTH;
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3) KpUCTAJUIM3ALUH KUKOCTH;
4) ocaxaeHHH.
15. DHTpONUs cucTEMBI YMEHbBILIAETCS NPU
1) kpucrannuzanuu;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peakuns nmporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Berynuino B peakiuro, eciu Beiaeauiaochk 152,88 kJ[x reruia?
1) 1 moup;
2) 0,25 moab ;
3) 0,5 Mob;
4) 1,5 mob.
17. DuTanenus obpazoBanuss FEO cocraBiser -265 kJk/mMoib. CKOJIBKO TeIJIa BBIACITUTCS,
ecnu obpasyercs 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 x/I:x;
3) 677 xx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3 GeKxT peaxum
F8203(K) + 3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AHxp = - 240,18 kJIxk;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 xJIx;
4) AH%p = - 226,9 kJIx.
19. Durponus cucremsl B xoze peakiun Na;COjs = NaxO(y) + COy(ry yBenmuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi caMOIpOU3BOJIbHAS;
3) oOpasyeTcst OKCHI HaTpuS,
4) 00pa3yroTCcs JBa OKCHU/IA.
20. Onpenenute TemnoBoi 3¢ ekt cropanust KUAKOTo CSyix) 10 00pa3oBaHUs Ta3000pa3HbIX
CO2 u SOs.
1) - 602 x/Ix;
2) 635,2 x]JIx;
3) — 635,2 kJIx;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CTaHIApTHBIX YCIOBHSX MpPOTEKAeT
CaMOIIPOM3BOJIEHO B TIPSIMOM HAIPABJICHHH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 /I x;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peakmus C(rpadut) + CO,(r) =2 CO(T) npu CTaHIapTHBIX YCIOBUSX HE BO3MOXHA, T.K. .
1) AGxp = - 2574 xJIx;
2) AG xp = 257; JIx;
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3) AG’xp = 120,2 kJIxK;
4) AG%p = -120,2 JIx.
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilonyuenne nunHka upet no peakuun ZNOyy + Cipagury = ZN) + CO(py. Ckonbko Tema
MOTJIOTUTHCS, pU 00pa3oBanuu 1 T nuHKa?
1) 3700 x/Ix;
2) 1500 x/lx/momnb;
3) 3700 x/Ix/mMob;
4) 3,7-10°k JI:k.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnochk 1,58 kJ/Dx Terura. HaiiTu SHTanmbumio
o0Opa3oBaHus OKcuaa 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 00pa30BaHUs aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJ[x/monb. Kakoi
00BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennors?
1) 4,46 x;
2) 4,46 m°;
3) 3,98 m;
4) 4,46 mo.
27. Omnpenenure u3Menenue sHeprun I'm66ca peakuun CHypy + lyry = CHslyg + Hly mpn
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO JTM TpOTEKaHUE peakiuu (CT.y.)
1)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]Ix, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/M0JIb, BO3MOXKHO;
4) AGOXp = 45,5 xJI)x, HEBO3MOKHO
28. Omnpenenure u3MeHeHue sHepruu ['mOOca M HampaBiieHHE NPOTEKAHUS PEAKIMH IMPH
cTaHIapTHBIX ycnoBUsAX. MNO) + 2C pagur) = MNgy + 2 COyy.
1)AGoxp= 192 k/I’x B 00paTHOM HaNpABJICHUM;
2) AGoxp =— 192 x/Ix, B mpsIMOM HaIpaBJICHUH,
3) AGOXp = 384 x/I>x/MoI1b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HanpaBJICHUU.
29. Peakuus npotekaeT mo ypaBHEHHIO SiOsu) + 2 Cipagur) = Sl + 2 CO(. Onpenenure
W3MEHEHHUe YHTponuu npu cT.y. OOBSCHUTE XapaKTep U3MEHEHUS ASoxp.
1) ASOXp = 360,82 Ix/K; yBeanuuBaercs, T.K. BbIIEJSAETCS ra3;
2) ASxp = 360,82 JI>x/K-MOJb yBEIMYHBACTCS, T.K. 00Pa3yeTcst KpeMHHIT;
3) ASOXp =-360,82 JI)/K ymenbIIaercs, T.K. 00pa3yroTcsi 60Jiee TPOCThIE MOJICKYJIBI,
4) ASOXp =0 [Ix/K He n3meHseTcs, T.K. He H3MEHSIETCS KOJINYSCTBO BEIIECTBA B XO/IC
peaxIuu.
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13.1.5. TunoBsble 3aJaHus 1JIs1 KOHTPOJIbHOI padoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema «XUMHUYECKAS CBA3b 1 CTPOEHUE MOJIEKYJI»

3AJTAHHME 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoast u3 aneKTpoHHOU (HOpMYIIHI,
OIPENIEIUTh MOJ0XKEHUE CEJIeHa B IEPUOAMUECKON cucteMe (epuo, rpynmy, HoArpymiy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30yKAeHHOro aroma ceineHa mo AO u
yKa3aTh Ul HUX 3Hau€HMsI KBaHTOBBIX uucen. Kakum Oyner pacnpeneneHue 351ekTpoHoB o AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHIA aToma ceneHa?

3. Kakue creneHu OKUCICHHsI MOKET MPOSBIIATH CEJIEH B COSIMHEHUSIX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTYypamuio Monekyibl HySe. KakoB BaneHTHBIN
yroJ B 3TOW MoJieKyJie?

5. Yka3zaTp HampaBJiCHHE TUIOJIBHBIX MOMEHTOB CBsi3eil B Mousiekyne H,Se. Byner mm
MOJIEKYJIa IOJISIPHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpOoeHHe wacTuibl Hy'.
Paccuutath nopsiox cBsizu

3AJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusax. Jns AO  HeBO3OYXIEHHOrO aromMa ONpENelIuTh  KBAaHTOBbIE  YHCIA,
XapaKTEepU3YIOIINE BaJICHTHbIE OPOUTAIIH.

2. IlpuBectu cTpykTypHble QopMynbl coenuHenui yraepoga: CHa, CO,. Kakyto crenens
OKHCJICHUS UMEET YIJIEPO/] B 3TUX COSAUHEHUSIX ?

3. Kakoit Tun rubpuauzanuu AO yriepoaa umeer Mecto B coenuHennn CO,? Yemy paBeH
BaJICHTHBIN YToJ CBSI3U B JaHHOU MoJieKyiie?

4. Yxa3aTh HanpaBlIeHUE TUIOJIbHBIX MOMEHTOB cBs3eil B Mosiekysne CO, u onpenenurs,
OyZIeT 1 OHa MOJISPHOM.

5. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOH(MUTYpaluio MoieKyisl COs.

6. Ha ocHoBanuu metoga MO omnucath 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO MOHA
0," PaccunTtath MOpsIOK CBA3M.

3AJIAHHUE 3

1. Hanucarp s3nekTpoHHYIO (hopMyiny aToMa Oepuiiis B OCHOBHOM M BO30YKIECHHOM
cocrosanusx. Jns AO  HeBO3OYXIEHHOrO aromMa ONpeNelIuTh  KBAaHTOBBIE  YHCIA,
XapaKTEPU3YIOIINE BaJICHTHBIC OPOUTAIH.

2. CKOJBKO KOBAJEHTHBIX CBsi3eH, OOpa30BaHHBIX IO OOMEHHOMY U JOHOpPHO-
aKIENTOPHOMY MEXaHH3MaM, MOXKET UMETh aTOM OepHIuTnsi?

3. Kakoii Tim cBsi3u (MOHHBIM WM KoBaJieHTHBIH) B coequHennn BeCl,? Kak n3mensercs
JIOJIS1 KOBAJICHTHOM CBs3U B psany coeaunenuit BeCl,—MgCl,— CaCl,?

4. Kakoit Tun rubpuanzammu AO Oepwuist umeer Mecto B Mojekyne BeCl,? Ykazats
HaIpaBJIeHUE AUMOJBLHBIX MOMEHTOB cBsizel B Mosiekyne BeCl,. Byner nu ona monsipaon?

5. Hanmcath 3nekTpoHHYI0 (opmyny Uit noHa Oepwimus. Kak M3MEHSIOTCS HOHHBIE
paauychl B psay MerauioB Be—Ba?

6. Ha ocnoBanuu metoga MO onucats 3J€KTPOHHOE CTPOCHHE YacTHIIBI Bey.

3AJIAHHUE 4
1. Hanmmcate snexkTpoHHYIO (opMyrny aromMa Oopa B OCHOBHOM U BO30YXKICHHOM
cocTosHusAX. [lyis HEBO3OYKIEHHOTO aromMa ONpEICTUTh KBAHTOBBIE YHCIIA, XapaKTEePU3YIOIIHUE
BaJICHTHBIC OPOUTAIIH.
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2. Ilo snextpoHHOU (opmyne OOBSICHUTH NOJOXKEHHE OOpa B MEPUOANYECKON CHCTEME
(mepuon, rpymiy, HOArPYIITY).

3. Hammucatsb ctpykrypHyto hopmyny crenyromux coequnennii 6opa: BCl3, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

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

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

6. Ha ocnoBannu metoga MO onmcats 3J€KTPOHHOE CTPOCHUE M MarHUTHBIE CBOIMCTBA
MOJIEKYJIBI F7.

3AJTAHHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3yIOIUe BaJICHTHbIE OPOUTAIH.

2.Kakue cTerneHn OKMCICHUSI MOXKET MPOSIBUTH a30T B coeanHeHusix? [IpuBectn npumeps
COOTBETCTBYIOLUX COECUHEHUH.

3. CKOJbKO KOBAJICHTHBIX CBSI3€H MO0 OOMEHHOMY M JOHOPHO-aKIENTOPHOMY MEXaHU3MY
MOYKET UMETh aTOM a30T1a’?

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

5. Onpenenuth TUI THOPUIM3ALMN BAJIEHTHBIX OpOuTaneil aroma a3ora B Mojekyie NHas.

6. Ha ocHoBanuu merona MO onucaTh 3J€KTpPOHHOE CTpoeHue Mosekynbl No. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJAHMUE 6

1. Hanmcarb saekTpoHHYIO Qopmyny aroma kuciopoga. Ilo amekrpoHHON Gdopmyre
OTIPENIETTUTh MECTO €Tr0 B MEPUOJAMUECKON cUcTeMe (Tpymiy, MOATPYIITY, MepUo) U KBAaHTOBBIC
qrclia A7 BAICHTHBIX OpOHTaneil.

2. Kak m3MeHseTcss TOJSPHOCTh M JIOJII KOBAJICHTHOW CBsi3M B coenmHeHUsx Na,0 —

3. Hammucats ctpykTypHyro dhopmyiry monekyrn H,O u H,0,? Ykasare creneHb OKHCICHUS
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

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

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

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE cTpoeHue Mosekyibl Oz . Kakumu
MarHUTHBIMH CBOMCTBaMHU 00J1ajaeT MOJIEKYyJIa.

3AJIAHHUE 7

1. Hanmcath 3MeKTpOoHHYIO (HOpMyiTy Ajisi aToOMa Mariusi U ero uona. Ilo smekTpoHHOU
dbopMyIie ONpENeIUTh MECTO €ro B IMEePHOIUYECKON crucTeMe (TpyIly, MOArPYIITy, HNepruoa) U
KBAHTOBBIE YHUCIIA JJI BaJICHTHBIX OpOUTANICH.

2. Kak u3mensiercst paiyc aTOMOB M MeTaJTHuecKie cBoicTBa B psagy Na—Mg—AI—Si?

3. Ykazarp tun rudpuansaiun AO maraus B mojekyie MgCl,. Byner nu ee munosbHbIi
MOMEHT PABEH HYIO?

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

5. Kakyto npocTpancTBeHHYIO CTpYKTYpy MMeeT Mojekyina MgCl,? OtBetr 0600CHOBATS.

6. Ha ocnoBanun metoga MO onucarh 3JIEKTPOHHOE CTPOCHUE MOHA He,". Kakumu
MAarHMTHBIMHU CBOMCTBAMHM 00J1aJaeT 3Ta YyacTua?
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3AJJAHME 8

1. Hanucatps sneKTpoHHYIO (GopMyiny aToMa aqrOMUHHS W €ro WoHa. [lo amekTpoHHOMH
dbopMyIie OMpeneuTh MECTO €ro B MEPHOJUYECKON cucteMe (TpyIly, MOArpYIIy, Nepruoa) U
KBAaHTOBBIC YMCJIA JIJIs1 BAJIGHTHBIX OpOUTAaJIeH.

2. Kaxoii tun cBsi3u B coemuaennn A1C13? Ykasats tun rubpuamsarmu AO amoMuHHS B
JIIAaHHOM CO€IHHEHUU.

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
0onpLIe?

5. Pacnionoxxute cnenyromue monekynbsl: BCly AICI; GaCls InCls TICI; B mopsiake
YCUJICHHS TIOJIIPHOCTH CBSI3H .

6. Ha ocHoBanuu merona MO omnucaTs 3JIeKTpOHHOE cTpoeHne MoJiekyiibl Hep. Kakoii
MOPSTIOK CBSI3U B ATOU MoJieKyie?

3AJIAHHME 9

|. Hamucarp snexTpoHHYI0 (opMyly aromMa KpeMHHsS B OCHOBHOM U BO30YXIEHHOM
cocroaHusX. Ilo anexTpoHHON (opmMyne ompenenuTb €ro MeCTo B MEPUOAMYECKON cHCTeMe
(rpynny, HoArpymiy, NEpUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTaIIEH.

2. IlpuBectu cTpykTypHbie hopmyisl coemurenuit SiHg, SiO, , HySiO;. Kakue crenenn
OKHCIICHHSI UMEET KPEMHUH B IaHHBIX MOJIEKyJ1ax ?

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

4. Bynert nu MoseKyJa TUIpUia KpeMHUS TOISPHON?

5. OnmunakoBa JM mMpocTpaHcTBeHHas cTpyktypa Mmoiekyn CHa, SiHs, GeHs? Ortser
MOTHUBUPOBATH.

6. Ha ocHoBanuu metoga MO onmcath 3J€KTPOHHOE CTpOeHHE MOJeKyIbl C; .

3ATAHHME 10

1. Hanucatps anexktpoHHytro ¢opmyny aroma ¢ocdopa B OCHOBHOM U BO30YKICHHOM
coctosHusAX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEPHOAMYECKOH cUcTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. YKa3aTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO CTENIEHH OKUCIIeHUs U1 hochopa.

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

4. B xakom coequnenuu PHs, POC13 umeet mecto rubpunuzamust AO docdopa? Ykazarhb
TUI TUOPUIU3AIIH.

5. Bynyt i nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu merona MO onuimuTe 31€KTPOHHOE CTpoeHUe MouieKyisl By . Kaknmn
MarHUTHBIMH CBOWCTBaMU 00Ja/laeT yacTuna?

3AJIAHHUE 11

1. HamucaTh 5J€KTpOHHYIO (OpPMYILy aromMa cepbl B OCHOBHOM U BO30YXICHHOM
coctosiHUsX. Kakne cTerneHn OKMUCIIEHHSI MOJKET MPOSIBIISTH Cepa B COSAMHEHUSIX ?

2. [TpuBecTtH cTpykTypHBIE hopMyibl coequaennit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQXKJIOM COCTMHEHUH.

3. Umeer nu mecto rubpuamzanus AO cepsl B coequHeHussx SOz u SO3? Ykazare Tun
TUOpHUIU3AINH.

4. Yka3aTpb HampaBJeHHE IHUIIOJIBHBIX MOMEHTOB cBs3eil B Mmosekyine SOs. Byaer mm
JTaHHasi MOJIEKYJIa OJISIPHOM?

5. Yka3arh Kakue aToMbl SIBJSIIOTCS JOHOPaMHM, a KAaKHE aKIENTOpaMH B CIIEAYIOIIMX
coequuenusx: [Hz0]", [BeC|4]2'. OtBer 000CHOBATS.

6. Ha ocHoBanuu Metoaa MO onucath 31ekTponHoe ctpoerne Ny’
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3AJIAHHUE 12

1. Hanwucarp snekTpoHHYIO (GOpMylly aromMa Xjopa B OCHOBHOM M BO30Y:KIEHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA A1 BAJIGHTHBIX OpOHUTaseil.

2. [lpuBecTH CTPYKTYypHBIC (GOPMYJIBI M ONPENEIUTh cTerneHn okucienus xiopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BaJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byner
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyina HCIO?

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

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTMHA CBA3H npu nepexose oT Nep' x Ne,?

3AIAHHME 13

1. Hanucare 31eKTpoHHYIO (GOpMyily aToMa Kajlbluss M ero uoHa. [lo snexTpoHHOM
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIE YKCIIa JUIsl BaJICHTHBIX OpOUTAJICH.

2. Kak u3MeHsieTcsi MOJSPHOCTh U 0N KOBAJICHTHOM cBsi3M B coeauHeHusx CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum u3amenenus 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 Mexay monekyiaamu NHz u BF3 3a cuer noHOpHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTs TUI THOPUAN3AIMK BaJICHTHBIX opOuTasiel xiopa B Moiekynax HCIO, u
HCIO4. ByayT i1 3TH MOJEKYJIbI TOJISPHBIMA?

6. Ha ocHoBanmnu metoga MO onmmuTte ssekTpoHHoe crpoenue Monekynsl CO. Kakumu
MarHUTHBIMH CBOMCTBaMH 00J1a/1a€T 3Ta MOJIEKYJIa.

3AJIAHHUE 14
3+ 2+
1. Hanucats snextponnyto ¢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 u3MeHsieTcss NOJSAPHOCTH U J0JIs1 KOBAJIEHTHOM CBS3U B coennHeHusax CrO—
CFzOg—CFO3?
4 - 4-
. Onpenenuts THI TMOPHIM3ALMKA ATOMHBIX OopOHTaleil xene3a B noHax [FeFg ] u
4-
[Fe(CN)s]™.
5. YKkaxuTte, aTOMbl KaKHUX AJIEMEHTOB SBISIOTCS JOHOpPAMH, a KaKUX aKIENTOpamMH B
creayrommx coenuuerusx: [BHy], [GaCI6]3'. OTBET MOTUBHUPOBATS.
6. Ha ocnoBanuu metoga MO onumute snekrpoHHoe ctpoenne HF. Kakumu
MarHUTHBIMH CBOWCTBaMU 00ja/iaeT MoJeKya?

3AJIAHHME 15

1. HanincaTh 35eKTpOHHYIO (hOpMyITy JUIsl MapraHiia ¥ €ro HOHOB CO CTETIEHBIO OKUCIICHUS
+2 u +3. Ilo 3nexTpoHHOM (hopMyIie ompeneanuTh MECTO MapraHila B IMEPUOJNYECKON cUcTeme
(rpymnity, mOArpyIIy, IEPHUO/T) U KBAHTOBBIE YUCIIA JIJIsl BAJICHTHBIX OpOuTasei.

2. Kak m3MEHSIOTCS TONIsl KOBAJICHTHOW CBSI3M W KUCJIOTHO-OCHOBHBIE CBOWCTBA B PSAY
okcuoB Mapraniia MNO—MnO,— MnO3?

3. Onpenenuts creneHb okucienus nona B coenuaenusx: HI, KI, HIOs, Cly. Onpenenuts
TUIl XUMHUYECKOM CBSI3U B IAHHBIX COCTUHEHUSX.

4. Tlpuectu cTpykTypHyto (opmyny coeaunenus HIOs ITlonmspHoit mnm HemoJspHOM
SABJISIETCSL 3Ta MOJIeKyJa?
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5. YKaxuTe, aTOMBI KaKHX JJIEMEHTOB SIBJISIOTCS JOHOPAMH, & KAaKHX akKICNTOpaMH B
cienyromux coequuennsix: [BE4]',[SiFs]>. Otser MoTHBHpOBATS.

6. Ha ocroBanuu metona MO onwummre 31ekrpoHHoe ctpoenue HCl. Ykaxure kpaTtHOCTb
CBSI3H.

3AJIAHHME 16

1. Hamucarp »35eKTpoHHYIO (OpMYyJdy TepMaHHs B OCHOBHOM H BO30YXICHHOM
cocrosiHUsX. [1o anexTpoHHOM popmyre onpenenuTb MeCcTo repMaHus B MEPUOAMUYECKOM crcTeMe
(rpymity, MOArpyIITy, IEPUO/T) U KBAHTOBBIE YUCIIA JUIsI BAJICHTHBIX OpOUTaIIeH.

2. OnpenenuTs XapakTep CBsA3U (MOHHBIA WM KOBAJIGHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYpHBIE (POPMYIIBL.

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

4. YKaxuTe, aTOMbl KaKUX 3JIEMEHTOB SIBJISIFOTCS JOHOPaMH, a KaKUX aKIENTOpamH B
crenyrouux coenuuenmsx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATB.
5. Kak u3mensiercst sHeprus CBs3H B Py TUIPHUIOB p-31eMeHTOB [V-A rpymmbi?
6. Ha ocnoBanuu meromxa MO crenaiite BeIBOJ 00 ycTOHYMBOCTH YacTull Be, u Be™,.

3AJIAHHUE 17

1. [Ipusectu ctpykrypHbie popmynsl coeaunennii HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHM OKHUCIIEHHs YIJIepoJia B JIAHHBIX COEAMHEHMSX, KOJUYECTBO G-CBA3EH, 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 u nouemy usmensiercst sneprus cBsszu B psany CF4—CCly— CBr,—Cl4?

5. Bo3moskHo 11 B3aumoeiictere Mexxay mosiekynamu NHz u BF3 3a cuer qonopho-
aKILENTOPHBIX CBs3€H?

6. Ha ocHoBarmnu metoga MO 00BSCHUTB, KaKasi M3 YaCTHIl MOXET cyliecTBoBaTh Nep
v Ne,™?

3ATAHHME 18

1.HamucaTp 351eKTpOHHYIO (DOPMYITY MBIIIBSKA B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSIX.
Kakue crenenu OKUCIIEHUs XapaKTEePHbI AJI 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, As,Os.

4. Yka3aTh HalpapJCHUE TUIOJILHBIX MOMEHTOB cBsizedl B Moisiekyne ASCls. Onpenenutsb
OyJIeT i OHa MOJISIPHON

5. Kak uzMensiercst 3Heprus CBsi3u B psAY THAPUIOB 3JIeMEHTOB V-A rpymnibl?

6. Ha ocHoBanuu meroga MO onuiuTe 3J€KTPOHHOE cTpoeHue MojeKkybl BH3. Kakumu
MarHUTHBIMH CBOIMCTBaMU 00JIafiaeT 3Ta MoJieKyia?

3ATAHHUE19

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

2. Tlo anexTpoHHOH (opMyse ONMpeneTuTh MECTO 3TOTO JJIEMEHTa B IEPHOJUYECKON
cucreMme (Tpyrmniry, HOArpyImy, Iepruo/) U KBAaHTOBbIC YHCIa [l BaJICHTHBIX OpOUTANIEH.

3. OOBSACHUTH MPOCTPAHCTBEHHYIO CTPYKTYPY Mosiekyn H,Se, SeOs. Ykazars HanpaBiieHne
JUIIOJIBHBIX MOMEHTOB CBsi3eil. OnpeaenuTb, OyayT J1 MOJICKYJIbI MOJISPHBIMH.

4. Kak u3MeHseTcs SHeprus cBsi3u B psany okcuaoB SO»—SeO0,—TeO,—Po0,?
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5. Kak m3MeHMTCS CKIIOHHOCTb K THOPHIM3AIMH B PSAY JIEMEHTOB IIecToi rpymisl : O-
S-Se-Te ?

6. Ha ocnoBannu metoga MO onwumute snekTpoHHoe crpoenue CHy . Ykaxute KpaTHOCTD
CBSI3H.

3AIAHHE 20

1. Hamucate 5neKkTpoHHYIO (GOpMyNly TepMaHUST B OCHOBHOM H BO30YXKIECHHOM
cocrosiHUsX. Kakue crernenu okucieHus: XapakTepHbI JIsl TepMaHusl B COSAMHEHUAX?

2. Onpenenuth rubdpuansamo AO kpemHus B coeauneHnn SiF4. YkazaTh HanpaBiieHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byieT 1 MoJekyiia B 1IeJI0M HOJISIPHOM?

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

4. O0ObsAcHHUTD, MoueMy dHeprus cBs3u Si— O Oounbine sHeprus cssu C—O, a sHeprus
cBs3u Si— H menbie C—H.

5. Kakue u3 snementoB I[V-A rTpynmbl SBIAIOTCS HEMETAJIaMH; METallaMU; HMEIOT
MOJIYTIPOBOJHUKOBbIE MOAU(PUKALIUU?

6. B kakoM coeIMHEHUN UMEET MECTO JIOHOPHO-aKIenTopHas cBs3b: BF3, BF,, 8033‘ ?

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

3AJIAHHUE 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
JJIEKTPOHHOU (popMyIie ONpeseNnuTh €ro MeCTO B MEPUOAMYECKON cucTeMe (TpyMILy, OArpyIy,
Nepro/l) ¥ KBAHTOBBIC YHCTIA IS BAJICHTHBIX OpOHTAIICH.

2. OOwsicauTh npocTpaHcTBeHHOe crpoeHne Mmonekynsl NCl;. Ykasare HanpasieHue
JUTIONIEHBIX MOMEHTOB CBSI3€H.

3. IlpuBectn ctpykrypHble (opmynsl coequHeHuit N;O, HNO;, HCN. Omnpeaenutsb
CTETIEHU OKHCJICHUS a30Ta B TUX COCIMHEHUSX.

4. B kakux U3 COeAMHEHHA MMeeT MecTo JoHopHo-akientopHas cBs3b: NH4Cl, HNOs,
NOCL

5. Iloyemy npu nepexojie oT a3oTa K pocdopy npouHocTs cBsi3u I— H cHmxkaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onumuTe 3J1eKTpOHHOE CTPOSHUE MOJIEKYJIbI

3AJTAHHUE 22

1. Hanucars »snexTpoHHy0 ¢opmyny ¢ocdopa. OmnpenenuTs KBAHTOBbIE YHUCIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE OpOuTaIn. AToM azoTa win Gochopa MOXKET UMETh OoJblIee
YHUCJIO JOHOPHO-AKLENTOPHBIX CBA3EH?

2. OOBSICHUTH MPOCTPAHCTBEHHYIO CTPYKTYypy Mojekyiasl PHs. Ykasare HampasieHue
JTUTIOJIBHBIX MOMEHTOB cBsizel. Onpenennuthb, OyAeT Ju MOJIeKyJia MOIsIpHON?

3. ByayT nu aHamOrMYHBIMU IO CBOEMY NPOCTPAHCTBEHHOMY CTPOEHHIO MOJeKybl PClz u
AlIC13?

4. Kak n3MeHsieTcs MoJIsIPHOCTD cBsizel B Moyiekynax NHs-PH3-AsHs-SbH3 ?

5. Kak u3MeHSIFOTCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA THIPOKCHIOB B psiay AS—Sb—Bi?

6. Ha ocnoBanum meroma MO onmmmre 5JeKTpoHHOEe cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOWCTBaMU 00J1a/laeT 3Ta MoJieKyna?

3AJIAHUE 23
1. Hamucath 2JeKTpOHHYIO (QOpPMYyTy KHCIOpPOJa W OCHOBHOM U BO30YKIEHHOM
COCTOSIHUSIX. MOXKET JIM KHCIOPOJ MMETh CBS3H, OOpa30BaHHBIC IO JOHOPHO-AKIENITOPHOMY
MeXaHu3my?
2. TlpuBectu ctpykrypHbie Gopmyinbl coenuHenuit HoO, O3, HyO,. Onpenenuts creneHu
OKHCJICHUS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTauiamMu?

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 cTpoeHre 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, CoHg, CoHp. Onpenenuts crenenn
OKHCJICHHS aTOMOB yIiiepoja. YKazaTh TUI THOPUIU3AIlUU YTIIIepoa B 3TUX COSTUHEHHUSIX.

3. Pacnonioxute Cienyronmre MOJIEKYJbl B TIOPSAJIKE YCUIIEHHUS HOHHOTO XapakTepa CBSI3U
:CsF, Nal, CIF, CO, HCI, NaF.

4. byner nu nonsipaoit monekyna CH3C1? Yka3aTe HanpaBlieHUE 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 ? OtBeT iaTh HAa OCHOBAHHHU
metoga MO.

3AJIAHHUE 25

1. Hammcare »snexTpoHHyro ¢(opmyny 52 snementa. Ilo snextpoHHON (opmyne
OTIPENIEIUTh MECTO €r0 B MEPHOAMYECKON chucTeMe (TPYIy, MOATPYIITY, TIEPHOJ]) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B KakoM U3 COeTMHEHHI UMEET MECTO sp3 -rubpuau3anys BaJeHTHBIX opOuTaiel aToMa
cepsl: SO3; SO,%; SO5%?

3. Kak m3mensieTcs sHeprusi CBs3M B psiny TUAPUAOB 1eMeHToB V1-A rpynmer? bByner nmm
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. TpuBectn cTpykTypHyto dopmyny coeaumaeHusi SOCl,. Vka3aTh cTeneHb OKHCIICHUS
cephl B JAHHOM COETUHEHUU.

5. Kakoe npoctpancTBenHoe cTpoeHne umeet mosekyna SOCI; ? Byner nu ona nonspHoi?

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

3AIAHHE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snextpoHHO# (opmyne
OIpENIEIIUTE MOJI0KEHUE FIIEMEHTA B IEPUOINYECKOH cucTeme (IeproJ, rpymia 1 MOArpyIa).

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

3. Kak m3mensiercst sHeprus cBsizu 3-H B psny rugpunos snementoB V-A rpymmei? Byner
JIM QaHAJIOTUYHBIM UX [IPOCTPAHCTBEHHOE CTPOEHUE?

4. Tpusectu crpykrypuyo ¢opmyry coeauaeHuss NOCI. Yka3zare cTemneHb OKHCICHHS
a30Ta B JaHHOM COCIMHECHUH.

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

6. Meroom MO onuiuTe cTpoeHne MojiekyisipHoro nona O, . OnpenenuTe nopsok
CBSI3M B JaHHOM YaCTHIIBI.

3AJIAHME 27
1. Hanucatp 31eKTpOHHYI0 (pOpMyNly MO/Ja B OCHOBHOM M BO30YKICHHOM COCTOSIHHSX.
Kakue crerneHn OKHCIEHUSI MOXKET UMETh MO/ B CBOMX COCTHHEHHSX?
2. [lpuBectu cTpykTypHbIe hopmynsl coeaunenuii HIOs, Gely, Pls.
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3. VYkaszarh HampaBlieHHE [UIOJLHBIX MOMEHTOB cBsizel B wMmojekynax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

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

5. Kakoe npoctpanctBenHoe crpoenue umeet mosekyna Clls? Kakoit tun ruGpuausammm
aTroMa xJjopa?

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

3AJIAHHUE 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 Mapranua MnO—
MnO,—Mn,07;? Hamummre (opMysiasl COOTBETCTBYIOIIMX THIPOKCHAOB. JlaiiTe CTpyKTYypHBIE
(bopMyIbl cCOeTMHEHUH.

3.YkaxxuTe HampaBlICHUE MJUMOJIbHBIX MOMEHTOB CBA3€H B YKa3aHHBIX 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 KoHpurypaiuio SO,Cly. Kakoit tun ruGpuausaimu
UMeEET cepa B JaHHOM MoJeKyie?

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AIAHUE 29

1. Hanncatp >nekTpoHHYI0 (POpPMYITy CypbMbI B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCIICHUSI MOXKET MPOSIBIISITH CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coenunenun HzAsO3z nnu HzASO, sueprus cBszu AS —O MeHblIlle; kakas
Kuciiora 0ojiee CHILHAS.

3. Kak u3MmeHseTcss MOMSIPHOCTH CBSI3U B XJIOpHUIAX AJIEMEHTOB V-A TpyMIbl OT a3oTa K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THAPOKCHIOB B PSy ITHX Ke
3JIEMEHTOB?

4. IlpuBecTu CTPYKTYpHYIO opmyny coenunenus SPH;. OnpenenuTsh NpoCcTpaHCTBEHH YO
CTPYKTYpPY MOJIEKYNbl. YKa3aTh HaIpaBlIeHUE TUMOJIHHBIX MOMEHTOB cBsi3ell. OmnpenenuTs, Oyaer
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak u3mensiercst sHeprus cBsizu O-H ruapumoB AsHz—SbH;—BiH3?

6. Ha ocHoBanmu metoga MO ompeenuTe MOPsI0K CBSI3U B MOJICKYJIE.

3AJIAHHME 30

1. Hamucath 91eKTpoHHYIO (HOpMYITy TEITypa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET IMPOSIBIISITh TEJUTYP B CBOMX COCTMHEHUSX ?

2. [IpuBecTH CTPYKTYpHbIE (hOPMYIIBI OKCHJIA M THIpOKcUAa Tesutypa (+6). Kak
W3MEHSIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB 3JIEMEHTOB B psay S—Te?

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

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

5. Kakoe mpocTtpancTBeHHOE cTpoeHHEe MMeroT MoJiekyasl HoTe n TeOs? Bo3moxna nu
rUOpUAM3AII aTOMOB TEJUTypa B JaHHBIX MOJIEKyIax ?

6. IlocTpoiiTe SHEPTETHYECKYIO AUArPaMMy MOJICKYJISIPHBIX OpOWTaNei mjst dactuil: F, u
F*,. Kakas gactuma sBisiercst 60j1ee CTabuIbHOM , nouemy?
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14. MPUJIOKEHUE. Tunosble KOHTPOJIbHBbIC 3alaHUsl WJIM HHbIE MaTepHAJbI,
Heo0OX0oauMble JIJIs1 OLEHKM 3HAHMHd, YMeHHWil, HABBIKOB H (WIH) ONbITA B XOje
NMPOMEKYTOYHOM aTTeCTAIMM MO IMCUMUILINHE

3adeT mMpOBOJUTCA B YCTHO-MIMCHbMEHHOUN (popMe 1Mo BceMy Marepuany M3y4aeMoro Kypca
« XuMH»

buner niist 3auera cogepKuT 5 BOIPOCOB U3 pa3HBIX TEM Kypca.

BWIETDBI JUIA 3AYETA

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAs

1. OcHoBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOSHHSI aTOMa
2. PaccunraiiTe TemMnepaTypy, Ipu KOTOPOW BO3MOKHO BOCCTAHOBJICHUE IMHKA
Zn0 + C(rpadur) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNs pAaBHOBECHSI IIPU BBEIACHUM KaTallu3aTopa; MOBBILLIEHUN
JIaBJICHMSL.

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

4. Boruncnute pH 0,2 M pactBopa cepoBOIOPOIHOMN KUCIOThI, yYUTHIBAs TOJIBKO IEPBYIO
CTYIIEHb AUCCOLUALINH.

5. Kak u3MeHsTCS TUIOJIbHBIE MOMEHTHI ciienyromux moiekyrr: HyO, HoS, Hy Se m HpTe.

Kageopa IIBIduX BUJET Ne2

Hucuyunnuna XumMus

1. DHeprus aKTUBALUMU , aAKTUBUPOBAHHBIN KOMIUIEKC . YpaBHEHHE AppeHuyca.

2. MeronioM nosypeakiuii nojgoepure Ko3pPUIUEeHTb, YKaXKUTE OKUCIUTENb U
BOCCTaHOBUTENb. BO3MOXKHO JI1 caMONPOU3BOJILHOE MPOTEKAHUE PEAKIIUU B IPSIMOM
HaIpaBJICHUN ?

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

3. CocraBbTe 3J1EKTPOHHYIO (hopMyily aTOMOB 37eMeHTOB 1 VA rpynmbl. YKaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeiesuTe UX 0 aTOMHbIM opouTtansam. Kakue crenenn okucienus
XapaKTepHBI /Ui JaHHBIX 31eMeHTOB? Kak u3MeHsieTcss BOCCTaHOBUTENIbHAS CIOCOOHOCTh aTOMOB
B 3TOM MOArpymnme?

4. Onpenenute [1P ¢pTopuaa kambpIys , €CiIv B OAHOM JHUTpe BoAbI pactBopsercs 0,0157 r

COJIN.
5. Kak n3mMeHuTCs: IUNOJIbHBIA MOMEHT CBSI3HU B PSY CIEAYIOLIUX MOJIEKYJI:
H,O,H, S, HoSe , HoTe?
Kagheopa 11BInX BHUJETNe3

Jucuunauna XuMus

1. Uonnas cBsa3e. Ee ocobeHHOCTH.

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

3. s peaknuu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HampaBJIeHUE CMEIICHUS PABHOBECHS TIPH YBEIMUCHHUH JIaBICHHS;, TEMITIEPATYPHI.

4. Kakue u3 mepeuucieHHbIX cosieid moasepratorcs rumponusy. LICl, KNO, NayCOs.
CocraBbTe YpaBHEHHUS THAPOJIU3A.
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5. KonnyecTBo 37€KTPOHOB Ha BAJICHTHBIX OpOMTAISIX PaBHO 7, a CyMMapHbIA cruH 2,5.
Omnpenenure rpymmy 3JeMeHTa B nepuoaudeckoil cucreme. K Merannam uiam HeMeTalulaMm
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kageopa I1BIduX BUJET Ned

Hucyunauna XuMus

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

2. MerogoM mnomypeakiuii mnondepute Ko UIMEHTHI, YKaXUTE OKUCIUTEIb U
BOCCTaHOBUTEITb.

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

3. Beruncnure pH 0,01 M pactBopa ruapokcua Kaimusi, CYMTasi AUCCOLUAINIO TTOJTHOM.

4. Kak mpoTekaeT KOppO3Us XPOMHPOBAHHOTO CTAJIBHOTO U3JENHUS C HapyIICHHEM

MOKPBITHS B KUCIION Cpeie, 3alUIINTE KOPPO3UOHHBIE TIPOIIECCHI.

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 (momas/m ).
BbruncnnuTe KOHCTAaHTY paBHOBECHS W YKa)KUTE HANpPABIEHUE CMEIIECHUS pPaBHOBECUS IIpU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaJIn3aTopa.

Kageopa IIBIduX BUJET N5

Hucuyunauna XuMusi

1. CrpoeHue MHOTORJIEKTPOHHBIX aTOMOB. [lOpAMOK 3alOMHEHHS DSHEPreTHYECKUX

ypoBHe# u noayposHel. [Ipasuno Kiieukosckoro, 3anper Ilaynu, npasuno I'yana.

2. Uepe3 pacTtBop cyibdara KaaMusi MpomymeHo 25AdY snekrpuuectBa. IIpu 3TOM Ha

KaToJie BbiAeIHIOCh 42,5 T Metasuia. Paccunraiite BBIXOJ MO TOKY.

CocTtaBbTe cXeMy JIEKTPOJIN3a C HHEPTHBIMU JIEKTPOIaMHU.

3. Ansa peaxkiuu CHy (1) + 2H, S (1) == CS; (k) + 4H, (1) ompenenuts TemnoBoit apdexr ,
npefcKa3aTh HM3MEHEHHWE OJHTPOINUH, YKa3aTh HAlpaBICHHWE CMEIICHWs pPaBHOBECUS TMPH
YBEJIMYEHUH JIABJICHUS; TOHKEHUH TEMIIepaTyphbl.

4. CmemmBaro nornapuao pactsopsl: 1) NaOH + HNOg3; 2) K,CO3 +HCI; 3) CuSO,4 + KOH.
Vkaxure NpuuuHy npoTekaHus peakuuu. CocTaBbTe€ MOJIEKYJSPHbIE M WHHO- MOJIEKYJISPHBIE
yYpaBHEHWSI.

5. Kak usmenurcs cumia KUcioT B psagy : HaS — HpSe — HaTe ?

Kageopa 1IBInX BUJIET Ne6

Jucyunauna XUMHUs

1. KoBanentHas cBsi3b. O0mIue noHsATHsS. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM CBSI3U.

2. Ha ocHOBaHWMH CTPYKTYpHl BaJICHTHBIX 3JIEKTPOHOB 3d°4s * YKaXXATE BO3MOXKHEIE
cTeneHn okucieHus. Kakue 3HAUYeHHs HMEIOT  KBAHTOBBIE YHCIIA YKA3aHHBIX BaJICHTHBIX
AIEKTPOHOB?

3. Tlonbepute k0d(PUIMEHTH METOJOM WHHO- JJIEKTPOHHBIX YypaBHEHHUH. YKaxXuTe
OKHCJIUTCIIb U BOCCTAHOBHUTD.

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

4. Nns peakmun 2Fe (tB ) + 3H, O = Fe; Oz (18 ) + 3 Hy (T) ompenenuTh BO3MOXKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKaHUs IPU CTaHAPTHBIX ycIoBUsAX. 3anucarh Beipaxenus Kp u Ke.

5. BeIurciuTe MOJSIPHYIO KOHIIEHTPAIMIO HACKIIIIeHHOro pactBopa Pbl, TP = 1,1.10°.
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Kageopa 1IBInX BUJET Ne7

Hucyunauna XuMus

1. Teopus rubpuanzanun. HampaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

2. Paccumraiite OJIC ralbBaHMYECKOTO DJIEMEHTA, COCTOSIIETO U3 JBYX
BOJIOPOJHBIX 3JIEKTPOJOB, OTPYKEHHBIX B pacTBOphI ¢ pH 2 u 4.

3. Jna peakuun 2 CHy () = Co H 4y + 2H; onpenenute TemMnepatypy, Ipu KOTOPOii
HauMHAETCs peakuus. 3anuiuute mareMatudeckoe BbipaxkeHue Kc u Kp. PaBnbl s 3TH
KOHCTaHTHI?

4. Ha ocHOBaHMM BaJEHTHBIX OJJICKTPOHOB OMNPEICIUTE MECTO JJIEMEHTa B
MEPUOUYECKON CUCTEME 352 3p4, VkakuTe BO3MOKHBIC CTEIIEHH 3TOI'0 DJIEMEHTA.

5. Boiuncnure crenens nquccounannn 1 pH 0,5 M pacTBopa yKCyCHOM KHUCIIOTHI,
ecmu Kn=1,8 107>,

Kagheopa 11bInX BUJET Ne8

Hucuunauna XumMmns

1. Ciiabble 31€eKTPOIUTHI, CTENEHb M KOHCTAHTa Juccolranuu. 3akoH OcBayiba.

2. CMeluBao onapHo pacTBOPHI:

1) NaOH + HNOg3; 2)CuSO,4 +KOH; 3) HCI + K,COs.

CocTaBbpTe MOJIEKYJISIPHbIE U HHHOHO- MOJIEKYJISIPHBIE YPAaBHEHMSI BO3MOYKHBIX PEAKIIUMA.

3. Onpexnenure Temneparypy MpH KOTOPOH BO3MOXKHO Pa3IOkKEHHUE COIH

MgSQO;, (x) = Mg O(k) + SO 3 (1).

3anumuTe MareMaTudeckoe Boipaxkenue Kc u Kp mia nanHoi peakuu.

4. MeronoM nosypeakuuii mnoadoepute KOIPPUIUEHTHI, YKAKUTE OKHUCIUTENIb W
BOCCTaHOBUTEIIb

KMnO,4 + H,0, + H,SO4 = MnSO 4+ K,SO4 +0,+H, O.

5. Kakue 3HaueHus MMEIOT KBAHTOBBIE YMCIIA, XapaKTEPU3YIOIINE BAIEHTHBIE 3JIEKTPOHBI B

aToMax dJIEMEHTOB ¢ OpsAIKOBbIM Nel7 u 25.

Kadeopa IIBIduX BUJET N9

Hucuyunnuna XumMusi

1. PactBopbl. CriocoObI BbIpaKeHHsI KOHIIEHTpAIMK pacTBOPOB. MI3MEeHeHNe SHTaNbINK U
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXeMy OJJIEKTPOJM3a BOJHOTO pacTBOpa HOIWAA Kallusl ¥ HWHEPTHBIMH
AIIEKTPOIAMH.

3. B kakoMm psgy M3MeHEHHE SHEPTMH MOHHW3AIUU TPOUCXOIHWT B OOJNBIICH CTETIEHW U
novemy: Li- Be- B-C-N -O —F-Ne: Li-Na-K - Rb- Cs.

4. INns peakuu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO, (T) omnpenenuts BO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO NPOTEKAHUs peakluy npu cT. y. He mponsBoas pacuera, npeacka3aTb 3HAK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBenuueHUH KoHIeHTpauuu SO;

5. Pacnionoxute BeliecTBa B MOpsAKe yObIBaHHUS HOHHOTO Xapakrtepa cBsizu: MgF, ,CsCl,
CO, BeCl,,NaF, HCI, FCI.
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Kageopa 1IBInX BUJET Nel0

Hucyunauna XuMus

1. duccouumarus Boasl. MonHoe npousBenenue Boibl. Bomopoaueiit nokaszarens(pH).

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

3. Jlns rameBaHmdueckoro snementa Pb| Pb* | Cu™ (0,1 M ) | Cu paccuurars IJIC,
3anucaTh KaTOJHBIN U aHOJIHBIN Mpoliecc, ypaBHEHHE TOKOOOPa3yIolIel peaKIIiH.

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexon rpadura B anmas, ecnu C (rpadpur) +
O2(r) =CO2 (1) AHoggg = -393k /I x/moinb C (ammaz) + O (1) = COy(T) AHozgg = - 395 x/I>x/ MOJIb.

5. Paccuuraiite koHcTanty paBHoBecus mis peakiun PCls(r) = PCls(r) + Cly (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaio 54% PCls(r), ucxoaHas KOHICHTPAIMsS KOTOPOTO
2 MOJIB/JI.

Kageopa IIBIduX BUJET Nell.

Hucuyunauna XuMusi

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;, (1) =2CO (r) ompenenute TermioBoi 3hdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUH.

4. Vxaxure THUN THOpHAM3ALMM BaJI€HTHBIX OpOWUTajel UEHTpalbHOrO aToMa,
IPOCTPAHCTBEHHYI0 KOH(MUTYpAaIMI0 COCAMHEHHH, HalpaBlieHHEe IUMONIbHBIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxeMmy anekTponu3a BomHoro pacteopa MQCl, BenuumHy KOHCTaHTBI
paBHOBECHS.

Kadheopa IIBIduX BUJET Nel2.

Hucuyunnuna XumMust

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

2. MeTonoM HMOHHO- OBIIEKTPOHHOro OanmaHca mnoxdepute KOI(D(UIMEHTHI, KaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTENb, ONIPEIEIUTE HApaBIeHUE MPOTEKaHUs Mpoliecca

I, + KOH = KIO3; + Kl + H;0.
3. B kakoM 13 coeTMHEHUH CBA3b OOJIBINE BCETO MPUOJIMKACTCS K HOHHOM
Ca3 N, Cag P,, Cag AS 5, Ca3 Sb 2.

4. AnroMuHUEBasl TNIACTUHKA B KOHTAKTE C YKEJIE3HON HAaXOIUTCA B MOPCKOH Boje. C Kakoi
JENOIApU3ALHUEN TPOTEKAET KOPPO3Us? 3alUIINTE YPAaBHEHUS PEAKIIUIL.

5. CocraBbTe dJekTpoHHYIO (Qopmymy anmementa Ne 34, Ha ocHoBanuu QGopMyIibl
OTIpeieNIUTE MOJI0KEHUE JIEMEHTa B IEPUOINYECKOl cucTeme (TIepro/], rpyIa, MOArPyIna).

Kagheopa I1BInX BUJE T Nel3.

Hucuunauna XuMus

1. I'eTreporeHHOe paBHOBECHE B PacTBOpPaX 3JIEKTPOIUTOB. [Ipon3BeneHre pacTBOPUMOCTH.
YcnoBust 00pa3oBaHus U paCTBOPEHUS OCa/IKOB.
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2. IlpuBeaurte CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yrilepoaa:
C2 Hy, CO,, HCOH, CH3 COOH |

3. dus peakuuu CO (1) + Cly (r ) = COC | (1) onpenenute 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
Boccranosurels Zn + KMnO 4 + H,SO, = ZnS0O,4 + MnSO 4 + KoSO4 +H,0.

5. OOBsICHUTE TTOYEMY YHEPIHsi HOHU3AIMH TIEPBOTO IEKTPOHA KHCIOPOAa MEHBIIE, YeM
y a30Ta, a SHEPrusi MOHU3AIMH BTOPOTO AJIEKTPOHA KHUCIIOpOJa OONbIIE 3HEPTUU MOHU3AIUU
BTOPOTO AJIEKTPOHA a30Ta.

Kagheopa I1BIduX b UJIE T Neld.

Hucuyunauna XuMusi

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 peakiuu Npu cT.y. 3anumute Boipakenus Kp u Kc; u kakom
HAIpaBIIEHUU CMECTUTCS pPaBHOBECHE IMpollecca NpH YBEIMUYEHUU MacChl OKCHIA  LUHKA;
BBEJICHUM KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurate pH pactBopa B 100 My, koToporo coaepxutcs 0,4 - NaOH.

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

5. Kakas opOutane umeer 6onpinme pasmepsl U nouemy 1S C umu F?

Kagheopa 11bInX BUJIE T Nel5s.

Hucuyuniuna XumMus

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

2. Paccunraiite DJIC KOHIIEHTPAIIMOHHOTO TajlbBaHMYECKOIO AJIEMEHTA, COCTOSILEro U3
JIBYX BOJOPOIHBIX JIEKTPOJOB, IOTPYKEHHBIX B pacTBOpbl c pH 2 n 4. .

3. OnummuTe DSIEKTPOHBI, COCTOSHHE KOTOPBIX XapaKTepPH3yeTcsl  CIEAYIOIIUMHU
KBAHTOBBIMM ynciiamMu: N=31=0m=0;n=31=2m=1.

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

5. O0ObsCHHUTE pa3uvue B MPOCTPAHCTBEHHOM cTpykType Mosiekya NH3z u BCI .

Kadgeopa TIBInX b N JE T Nele.

Jucuunauna XuMus

1. l'aneBanmveckuii anemeHT Janmsns — Axkodu. /]C ranpBaHUYECKOTO JIEMEHTA.

2. KobGaneT oOpayer aBa mMoHa Co*? u Co™® . Hukenn oGpasyer mon Ni ** Hon Ni*
HeycTonuuB. Kak 310 00bsCHUTE?

3. Beraucauth crenenp qucconuanuu u pH 0,5 M pacTBopa YKCYCHOH KHCIIOTBI, €CITH
Kn=1,8.10".

4 Jlna peakumu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpOM3BOJILHOrO TpoTekanusi mnpouecca npu 1000K. DHTaNbNUAHBIA WM SHTPONUNHBIN
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(dakTOpBl OMpENeNsAIoT HalpaBlieHHEe MPOTeKaHWs Mpolecca B JAHHBIX YCIOBUAX? YKaxuTe
HampaBJIeHUE CMENICHHS paBHOBECHS pEaKIHUH IIPH IOBBIIIEHUH aBICHHS, YBEIMYCHHUU
KOHHCHTpaHHI/I BOJBI.

5. B kakux MoOJIeKyJIa B HOHAaX 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 OMEJIHEHAasl >KeJIe3HbIe IMJIACTHHBI HAXOAATCS BO BIIAXKHOM BO3IYXE.
CocTaBbTe CXEMBl KOPPO3HOHHBIX 3JEMEHTOB M 3alMIIUTE YPaBHEHUS IPOTEKAOLIUX
MIPOLIECCOB.

3. VYkaxure THIN THUOPUAM3ALMU BAJICHTHBIX OpOWUTANECH LEHTPAIBHOTO aTroMa |
MIPOCTPAHCTBEHHYIO CTPYKTYpy coenunenuit BeF, u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIi >PQeKT peaxum;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. IloyeMy sHEprusi HOHU3ALNHU TIEPBBIX BAJICHTHBIX 3JIEKTPOHOB SIBIISIETCSI CAMOM HU3KOM?

Kagheopa IIBIduX B UJET Nel8.

Hucuyunauna XuMust

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

2. JIns mepeduclIeHHBIX MOJICKYN YKaKHTE THI THOPUIM3AIUN BAJICHTHBIX OpOUTANCH
[EHTPaJIBLHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIWHEHUS W HampaBleHUE IUMOIbHBIX
MOMEHTOB cBs13u: BeF> n BeF24.

3. INonGepure KOdPGUIMEHTH MOHHO-MOJEKYISIPHBIM METOJIOM YKAXKHTE OKUCIUTENb U
Boccranosurenbs K> S + KMnO, + H,SO,4 =S + MnSOy, + K>SO, +H,0.

4. Nnsa peakuuu  2PH3(r) + 4 Oy(r) = P2 Os (1) + 3 HyO(T) ompenenute BO3MOXHOCTH
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBA3aHO. B KakoMm HampaBlIeHMHM CMEILAETCs paBHOBECHE Ipoliecca MpU MOBBIILICHUH
JTABJICHHSI, IPH YMEHBIIICHUH KOHIICHTPAIIUN KUCIOpoaa?

5. Onpenenure pH, cremeHs aucconmanuu M KoHieHTpauuto wuoHos OH ~ B 0,1 M
pactBope HCN.

Kadgeopa TIBInX BN JET Nel9.

Jucuunauna XuMus

1. I'a3zoBbI€ 251€KTPOIBI, BOTOPOAHBIN U KUCIOPOAHBIN MEKTpoAbl. [loTeHIMabl ra30BbIX
ANEKTPOAOB. YpaBHeHue HepHera.

2. Kak u3MeHsieTcss CpoACTBO METAIIJIOB K CEpeE:

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

OTBET Ha OCHOBETEPMOIUHAMUYECKUX JTAHHBIX.

3. Umeercs psin coenunenuii 6epusi: BeCl ,, {Be(OH)4}2', {Be(H2 O) y2- Onpenenure TUI
CBSI3M W €€ MEXaHW3M; TMOPHINU3AIMIO [EHTPAIHHOTO MOHA W CTENEeHb OKUCIEHUS OepWLIus B
KOKIOM W3 TPUBEICHHBIX BBIIIE coequHeHMs. KakoBa MTpPOCTpaHCTBEHHAsh KOHQUTYpaIus
YKa3aHHBIX COCTMHEHUH.

50



4. Onpenenure TOMOTCHHOW WJIM TETEPOTCHHOM SIBIIAECTCS JlaHHAs PEAKIUS; 3alUIINTE
MaremaTuyeckoe Boipakenue Kp u Kc. byayt nu onn paBHbI? YKaxuTe HanpaBlIeHUE CMEIICHUS
paBHOBECHUS MPU YBEIMYCHHUH JIaBJICHUs, BBeJeHUH 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 N, oTHOCATCS K Hanbosee ycroiuuBbIM. [louemy nx ananoru Pp AS |
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Beruncnute pH 046% pacrBopa HCOOH, eciu creneHb IUCCOIMAIIMN COCTABIISET
0,042.

4, Koncranra paBHoBecust Kp misa peakuun 2S0,(1) +O, (1)= 2S03 (1) pu 950K paBHa
1,062 .10, Beruncnute Ke JUISl JAHHOM PEaKIIUH.

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

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

Kagheopa 11bInX BUJE T Ne21.

Hucuyunauna XumMns

1.TeroBbie 3pdexTsl xuMuuecknx peaxiuil. 3akoH ['ecca. CraHmapTHas SHTaIbIUS
00pa3zoBaHUs BEIIECTBA.

2. Kakue mnporeccsl NpOTEKAT MPU KOPPO3UM OLMHKOBAHHOTO Eje3a BO BIAXKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPABHEHHUSI TIPOIIECCOB.

3.0mpenenute pH u KoHueHTpauuioo Tuapokcua-uoHHOB B 0,1 M pacTBOpe CONSHOM
KUCJIOTHI

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

5. Meronom MO onummute crpoenue He; u Ha.

Kagheopa 11bInX BUJE T Ne22.

JHucyunauna XAMHUS

1. Buytpennsst sHeprus u ee ¢usnueckuii cmpici. [lepBblil 3aKOH TEepPMOAMHAMHKHU.
Onranenusa. CranmaptHble ycinoBus. TemmoBeie 3¢ dektel peakmmii Qv w Qp. DHmo - u
AK30TEPMHUUECKNE PEAKIIUH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHHS JJIT KOHCTAHT
K: n K, n cootHomenne Mexay Humu. Kyna cMecTUTCS paBHOBECHE PEAKLUU IIPU BBEICHHUHU
KaTaJau3aTopa; Mpy MOBBIIIEHUH JaBJICHUS ; IPU YBEIMUEHUU KOHIIEHTPAIMH KHCIOPO/a.

3. Beruncnuts [1P CaFy, ecniu B 1 tutpe Boabl pactBopsercs 0,0157 r aToi comu.

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

Al + K,Cry07 + H,S04 — A12(804)3 + CF2(804)3 + K>S0, + H,O

5. Hamucatp 37eKTpoHHYIO (GOpMyITy XJOpa U Cepbl B OCHOBHOM U BO30YXJIECHHOM
coctossHUAX. [lo anexTpoHHON (GopMysne ONmpeneauTh MECTO €ro B IMEPUOIUYCCKON CHUCTEME
(rpymniy, HOArpyIly, IEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.
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Kageopa I1BIduX B UJIE T Ne23.

Hucuunauna XuMus

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

2. IlpuBectu crpykrypubie dopmynbl coenunenuit CH3C1, COCl,, CO,. Vkasare Tum
rudpuaAn3ai U KPaTHOCTh CBsI3eil B JaHHBIX MousiekyjidaX. OOBSCHUTH paziuyusi B OTAEIbHBIX
cBs3six. [ToueMy mepBbie 1BE MOJIEKYIIBI MOJISIPHEIE, & 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:

K;S + KMnO,4 + H,SO4 — S + MnSO,4 + K,SO,4 + H,0.

Yka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Kopposusi ¢ BOIOpOAHONM M KHUCIOPOAHOW aemnofsipu3anueit. JKenesHas rjiacTUHHKAa B
KOHTaKkTe ¢ MeaHoN Haxoautcs B BogHoM pactBope KCl. 3anummure KaToAaHbIH U aHOTHBIN
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.
DOHTANBMUIHBIN U JHTPONUIHBIN QakTopbl. PaBHOBeCHast TeMmepaTypa peakiuu.

2. Paccunrars pH 0,2 M pactBopa NH,OH; K, = 2.107.

3.. Jlns ramsBaHmdeckoro siementa Fe| Fe™? (Imoms/n) || Ag'(0,1mous/n) |Ag ykasatb
HOJIIPHOCTB AJIEKTPOJIOB U HAIIPABJICHUE JBUKECHUS JJIEKTPOHOB

4. Meronom mnomypeakiy nogo0path Ko3(pGUUUEHTHl, YyKa3aTb OKHUCIUTENIb U
Boccra"osurens Cly + Kl + KOH = KCI + KIO3 + H,0.

5. Tlokaxute, yemMy paBHbl YHWCIICHHbIE 3HAUEHMsI KBAaHTOBBIX YHCEN JUIsl DJIEMEHTAa,
AJIEKTPOHHAsI KOH(UTYpausi KOTOPOro 4s°3d?. Uro XapaKTEepU3yIT 3TH KBaHTOBBIE uncia? Yro
3TO 3a neMeHT? Ero cBolicTBa U MOIydeHHE.

Kadeopa IIBIduX B U JE T Ne25.

Hucuyunnuna XuMust

1. Tomorennsle peakiuu. CpefHssi © MTHOBEHHasl CKOPOCTh peaklUWu. 3aKoH JeHCTBUS
Macc JJIsi TOMOTE€HHBIX pPeaKIui.

2. TlokaxuTe, 4eMy paBHBI UYWCJICHHBIC 3HAYEHWsS KBAHTOBBIX YHCEN JUIsI DJIEMEHTA,
DIIEKTPOHHASI KOH(MUTYpAIHs KOTOPOTO 5s%4d*. Yro XapaKTEePU3YIOT 3TH KBaHTOBbIE uncna? Yto
3TO 3a DJIEMEHT?

3. CKOJNIBKO TpaMMOB CEpPHOUM KHCIOTBI 00Opa3yeTcsi OKOJIO HEpaCTBOPUMOTO aHOJA MpPH
ayiekTpoiin3e BogHoro pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTIOCh 1,12 11 Kuciopoaa
(n.y.). PaccunTtaTh Maccy ra3a o0pa3oBaBIIErocst Ha KaToIe.

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

Ompenenutb: a) AU°ygg peakmuu; 0) CKOJBKO TPaMMOB M CKOJIBKO JIUTPOoB CO BCTYMUIIO B
peakuuio, eciu Beiaenmioch 14,66 kJlx temna (H.y.)?

5. Beruucnure pH u crenens auccommaruu pactBopa:8 % pacrBop HF Ko = 6,61.10'4.
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’,
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Kageopa I1BIduX B U JIE T Ne26.

Hucuunauna XuMus

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHAX (B 00004Kax u nogobonoukax). Ha npumepe
BaHA/IMs PACCTABUTh KBAHTOBBIC YMCIIA JJI BAJICHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy u paccumTaiite DJ[C raapBaHHMYECKOrO 3JEMEHTa, B KOTOPOM ObI
npotekana peakuus: Cd + Cu?* = Cd?* + Cu, ecii KOHLEHTPALHS HOHOB B PACTBOPE:

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

3. Omnpenenuth pacTBOpUMOCTh AgyS, eciu ero [IP = 6.10°° . Kak wusMeHurcs
pactBopuMocTh AQ2S eciu B pactBop g06aButh 0,5 M KS

4. Ina peakuu 2CUgygy + 1/205r) = CuO) AH®298 KOTOpOH cocTaBiser -167,6 k/Ik,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOPOJa BCTYHHJIO B PEAKIUIO, eciH Beiaenuiaoch 335,2 k/x
terta? 0) AU®,gg peakimu (B mudpax

5. Hana peakuus: CO + Cly= COCl,. Ucxoansie konuentpanuu CO u xyopa paBubl 0,7 u
0,2 M. BpaucnuTh 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. Mana peakuusa: CO + Cl,= COCl1;,. Ucxonusie koHuenTpaunu CO un xsopa passsl 0,7 u
0,2 M. BpaucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATOW PEAKITHH.

3. CocraBbre cxemy u paccuutaiite DJIC raapBaHMUECKOTO JJIEMEHTa, B KOTOPOM OBl
npoTekana peaxkus: Zn + Co®" = Zn*" + Co, ecm KOHIIEHTpaLUsl HOHOB B PaCTBOPE:

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

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

5. Koncranra paBHOBecus peakiuu Nory + 3Hyp 2 2 NHszgy Kce=0,1 nmpu 673K.
PaBroBecHbie koHIIeHTpanuu [Hz] = 0,6 mons/n; [NH3] = 0,18 monb/n. Beraucauts HadaabHyO U
PaBHOBECHYIO KOHIIEHTpAIIUHU a30Ta.

Kagheopa I1BInX BUJE T Ne28.

Jucyunauna XAMHUS

1. Tomorennsie peakiuu. CpefHsiss © MTHOBEHHAs CKOPOCTh PEaKlMU. 3aKOH JEHCTBUS
MacC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, npomyctiiu tok cumoir 3A B teyenun 10 munyr Paccumrarh
Maccy Keyes3a BbIJeNHUBINETrocss Ha katonax mpu B,= 80 %.Kakoii ra3 m B KakoM KOJIHMYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

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

4. MoXHO 1M TPUTOTOBUTH pacTBop KoHmeHTpanuein 0,01 M um 0,0005 M, ecnu
I1P=4,4.10".

5. Koppo3usi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemofisipu3anueit. JKene3Has rjiacTHHKa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummmre KaTomaHBIH W aHOTHBIN
MIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUH.
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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, + K,Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03 (OUIIUCHTHI,
yKa3aTh OKHUCJIUTEIb U BOCCTaHOBUTENb. llolaeT nu camMoIpou3BOJBHO peakuus B MPSIMOM
HarnpasieHuu? O60CHOBATh OTBET pacyeToOM

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

4. Bwruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.101°

5. Onpenenuts TeMIEparypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

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

Bce BemectBa rasoo0pasHbl. Maer nu peakuuss caMOIPOM3BOJIBHO IPH CTaHIAPTHBIX

YCIOBHAX? DHTPONUMHBIA WM SHTATBIUAHBINA (GaKTOp OMpeAeIseT MPOTEKaHNEe PEeaKuu?

Kagheopa IIBIduX b UJIE T Ne30.

Hucuyunauna XuMust

1.3oHHas Teopus kpuctauios. [lomynpoBogHUKY.

2. SnCl; + K;Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(HDUIIUECHTHI,
yKa3aTh OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO PEAKIUS B IMPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

3. MoxHO J¥ TpPUTOTOBUTH pacTtBop KouieHTparmmed 0,01 M u 0,0005 M, ecmu
TP = 4.10°.

4. PacctaBuTh KO3 (UIUEHTH! B ypaBHEHUU:

K>S + KMnO4 + H,SO4 — S + MnSO,4 + K,SO4 + H50.

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. dns obparumoii peakuun: 4HClpy + Oypy 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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HepequL BOIIPOCOB A 3aJaHu# J1JIsl MOATOTOBKH K IK3aMCEHY B IICPBOM

cemecTpe
(OIIK-2: UOIIK-2.1 , UOIIK-2.2 ):

1. OcHOBHBIE 3aKOHBI XUMUU (COXPAHEHUE MACCHI, IOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoramgpo, MenpeneeBa-Knanelipona,...). IlapiuanbHbie JaBieHUS Ta30B..
3akoH »KBHUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, W30TOIIbI,
MOJIeKyJia, HOH, CBOOOHBII pajinKaj, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCOMOTHBIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
equHuua Maccel. Yucino ABoragpo. OTHOcuTenpHas MOJEKyisipHas Macca. Monb. MonsipHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomunamuyeckas cucrema. Bugbl cucrem. CocrosiHMEe cucTeMbl. BHyTpeHHss
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeludyuH. llepBbIil 3akoH
TepMOAMHAMHUKHU. OHTanbnus. TemmoBsle 3¢pdektsl peakmuit Qv uw Qp. Do - wu
IK30TEPMHUUYECKHE PEAKIIVH.

Crannaptaele ycnoBus. CtannaptHble cocTosiHuA. CTaHAapTHBIE SHTAIBIINN 00pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH l'ecca m ero craexncrBusa. Tepmoxumuueckue ypaBHEHHs. Pacuer TemuoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO ~ IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHUE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
IIPOLIECCOB U DPABHOBECHUsI B 3aKpbITBIX cUcTeMax. (Da3oBble paBHOBECHS. OHEPreTHUYECKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CIIOXKHBIX BEUIECTB. OJHTPONMUMHBIE JUarpaMMbl HMHAMBHUIYaJbHBIX BelIECTB. Bo3pacranue
(YObUIb) SHTPONMHM B 3aBUCHUMOCTH OT CTPOEHHS BEIIEeCTB, Mpu (ha30BbIX MNEpexojax U B
XUMHUYECKHX peakiusax. CBsA3b HHEPIUM aKTUBALMHU C TemIoBbIM 3¢¢exkrtoM. OOpatumble U
HeoOpaTUMbIe MPOIECChl. Y CIOBUS U3MEHEHUS HalpaBiICHUSI OOPATUMBIX XMMHUECKUX PEaKIIH.
OHTaNbNUMHBIL M SHTPONUNHBIA  (AKTOPHI. Temnepatypa wuHBepcuu peakuuu. CBA3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0oHast s3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kuneruka xumuueckux peakunil. CpeaHsst 1 MTHOBEHHasi CKOpOCTh peaklinu. CKOpocTh
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBI KOMILUIEKC. AKTUBHBIE MOJIEKYNbl (pacrpeaeneHue Makcpemia). DHeprus
AKTHBALIUHU, NIEPEXO/THOE COCTOSHUE U aKTMBUPOBAHHBIM KOMIUIEKC Ha IPUMEPE OJHOCTAIUITHON
peakuuu. BrnusHue Temmneparypbl Ha CKOpPOCTh XuMudeckoi peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHne AppeHuyca. ODHEprus akTUBALUKM M TPEAIKCIOHEHIUAIBHBI  MHOMXUTENIb - HX
¢uznyeckuit cMbici. ['OMOTE€HHBIN U reTeporeHHbId KaTanus. ['oMoreHHbI Kartanu3. Biushue
KaTajn3zaTropa Ha Oapbep MpsMoi M oOpaTHOM XumMHueckoW peakimu. Katamms M xumuyeckoe
paBHOBecHe. [[OCTOMHCTBAa M HEJOCTATKM ITOrO BHJA KaTanu3a. [ eTeporeHHbINl KaTallu3 U €ro
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TeTepOreHHOM Kartanusze. JlocTouHcTBa M
HEJIOCTATKM TE€TEPOTreHHOI0 Karainusa. BimsHue katanu3aTtopa Ha Egq M CKOPOCTH NpSIMON U
obOpatHoit peakiuii. [lpuHiMn mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3aKoH JAEHCTBHA Macc M KOHCTaHTBl paBHoBecua K. m K, . Hx
COOTHOILIEHHE JJsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTAMHHOCTh peakiuii. MoJeKyIIPHOCTD (TIOPSAIOK) PJIEMEHTAPHBIX CTAIUN M AUarpaMMbl EakT-
IyTh MHOTOCTaJAUHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTHBAIlM{ TIPIMOM M OOpaTHOW XWUMHUYECKOHW PEaKIUU COOTBETCTBEHHO C KOHCTaHTOM
paBHOBECHsI M TEIUIOBBIM 3(dexToM peakunu. OcoOEHHOCTH TeTEPOreHHOTO PAaBHOBECUS U
MaTEMAaTHYECKOH 3aIIMCH KOHCTAHT PAaBHOBECUS T€TEPOrCHHBIX XUMUYECKUX PEAKLIMMN.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu AppeHuyca. CreneHb M KOHCTaHTa
qucconnanuu. Buael koHnenTpanuid. Pacder crenenn nquccounanuu 1 pH pactBopoB Ha mpumepe
c1a0bIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutos. MlonHoe nponsseaenue Bojsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJNUICTAauYMBaHUs ~ BOXHBIX  pacTBOpoB.  CnocoObl  BBIpaXEHUS  KOHIICHTpaLUi
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CrynenHvartas aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonuss U Kpuockonus. OCMOC W OCMOTHYECKOE IaBIICHHE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBHILEHHBI pPacTBOpP TPYOHO PacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U IOJIIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

IIP. YcnoBusi oCaxkJI€HHsI U paCTBOPEHUS AIEKTPOJIUTOB. HachllleHHBIE, EPECHIIICHHBIE
Y HEHACBIIEHHBbIE PAacTBOPHI cosed. KommiekcHble coennHeHus. Jucconmanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOHHOM 31E€KTpUUECKUH CJIOM M MEXaHM3Mbl BO3HHMKHOBEHUS CKayka IOTEHLMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHmapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJNEKTPOAHBIX MOTEHUHAI0B mnosypeakuuil. @opmyna HepHcera. KoHLEHTpanMOHHBIA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM »sHepruu [ub0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Yucno dapanes. Beixoa mo Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeaKkIHUid Ha
OCHOBE 3HAQUEHHUH WX IEKTPOJIHBIX MOTEeHIUaANOB. [lepeHanpsokeHne. JNEKTPOIN3 ¢ HHEPTHBIMU
U pacTBOpUMBbIMH aHojamHu. OOocHOBaHUE BbIOOpA 3JIEKTPOJHBIX MOJypeaklUUid HAa OCHOBE HX
AJIEKTPOJIHBIX TOTEHIUAJIOB.

6.. Buapl kopposuu. [IpydrHbI BOSHUKHOBEHHSI SJIEKTPOXUMHUYECKH Koppo3un Kopposwust ¢
BOJIOPOJIHON M KUCIOpOIHOH Aenossipu3anueil. CrocoObl 3alUThl METAIIIOB OT KOPPO3HH.

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

OHepreTuyeckasi CTPyKTypa aTOMOB. YPOBHU U TOAYPOBHHM 3HEpPIruU. BuIpoxkaeHHbIE
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 an1ekTpoHOoB. [Tpunimn [Taynn. EMKOCT 371€KTpOHHBIX YpOBHEH, OxypoBHEN 1 AO
o ’ekTpoHaM. [Ipaswiio I'yHaa. BzanMocBsA3b KBaHTOBBIX uKcen. [[puHIMIT HEONpEeAeTeHHOCTH
['eiizenOepra U BEpOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMmax. DJIEKTPOHHOE
obnako. [I'pannuynas mnoBepxHocTh. IlnoTHOCT,  BeposiTHOocTH. DyHKIUSA — paaUaIbLHOTO
pacnpeeneHusl MIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPIeTUYECKHE YPOBHH, NOIYPOBHH,
atomubie opouTanm. ®opma u opueHtanuss AO. OcHOBHBIE U BO30OYXICHHBIE COCTOSTHUSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHHU OTPAXkKaroT?

MHuorosnexktpoHnble aTtombl. [lopsimok 3acenenust ypoBHe#, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
cocTosAHMs atoMoB. [lepuoguyeckuii 3akOoH W Inepuoaudeckas cucrema Menneneesa. Ilepuop,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
MIEPUOJUYECKOr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU pPa3MEPOB
aTOMOB, HMX MWOHHW3allUM, CPOJACTBA K DJJCKTPOHY M diekTpoorpuuarenbHoctu.  Ilkama
ANEKTPOOTPULIATEIILHOCTH.

8. [Ipupoma XMMUYECKOI CBSI3H, YCIOBHE M CIIOCOOBI €€ BO3HUKHOBEHHS. J[uHA, yrom u
sHeprusi cBaA3U. OCHOBHbIE THUIIBI XHMMHUYeCKOW cCBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH M JTOHOPHO-AaKLENTOPHBI MEXaHU3MBl €€ BO3HMKHOBEHMs. PaccrapuBanue
31ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOH CBSI3U U MEPEKPbIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

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
rubpuauzanui. HampaBieHHOCTh U KpaTHOCTh XUM. CBsA3H. ['eomerpust moinekyn. CTpoeHue u
XUMHUYECKasl CBA3b B COEIMHEHUSAX. METoJ BaleHTHBIX CBSI3€d WM CIHMHOBAas TEOPHS
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3W M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTBHI. MeTon
MoJeKyIsipHbiX  opOutaner (MO JIKAO) B NpuIOKEHHH K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3ouHOI Teopun kpuctamwioB, Metamisl. [lomynpoBoanuku. COOCTBEHHbIE U TPUMECHBIE
MOJTYNPOBOIHUKH. [IUAIEKTPUKH.

Pernamenr MpoOBEACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTallum B (l)OpMe KOMIIBIOTEPHOT O

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

[TonHbIii (HOH OLIEHOYHBIX CPEICTB AJIS IPOBEACHHS ITPOMEXYTOUHOU aTTeCTally B hopMe
KOMIIBIOTEPHOI'0 TECTUPOBAHUSPA3MELIEHB OaHKE BOMPOCOB JAHHOIO Kypca aucuuiuiuiabel B C/10
Moodle / eLearningServer 4G SUOC HI'TY.

B Xxome moAroTOBKM K NMPOMEXKYTOYHOH aTTeCTalMyd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXKHOCTb IIPOWTH TECT CaMONPOBEPKU. TecT [uId caMONPOBEPKH MO JUCLUIUINHE pa3MeEIIeH B
CI0O Moodle / eLearning Server 4G DUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

Hupexrop nuacturyra UIITM
A.10O. [1anoB
“ 7 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

«b.1B.15. Xumus»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIEIUATUCTOB/ MAarUCTPOB

Hamnpasnenue: {mudp — HazBanue}15.05.01

((HDO@KTHDOB&HI/IC TCXHOJIOTMYCCKHUX MAIMWH ¥ KOMILICKCOBY»
HaHpaBHeHHOCTB: «HDOCKTI/IDOBaHI/Ie TEXHOJIOTMYCCKHNX KOMITJICKCOB B KY3HCYHO-
HITAMIIOBOYHOM ITPOU3BOJACTBE

®dopma 00yueHus: ouHas
['ox Havana moarotoBku: 2021

Kype 2

Cemectp 3

a) B pabouyto mporpamMmmy He BHOCATCS m3MeHeHus. [IporpamMmma akTyanusupoBaHa aJis
20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpamMmy BHOCSTCS CIASAYIOIINE U3MEHEHUS (yKa3aTh Ha KaKOH o
HaJaja IOJArOTOBKH):

1) ;

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

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « » 202 T.

PaGouas mporpamma nepecmoTpena u ogoOpeHa Ha 3acenanuu kadeapsr _I1BED u X

nporokos Ne OT «_ _» 202 T

3asenyromuit kapeapoit B.M. Haymos

JIMeT akTyanu3auuM NPUHSIT HA XpaHeHuUe:

3aBeayromuil BeIMycKaroel kageapoi MarmmHOCTpOUTENbHBIE TEXHOJIOTHUECKIE KOMIIIIEKCHI

(MTK) Ky3znenos C.B.
« » 202 .
Meroanueckuit otaen YMYV: « » 202 .
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PEIIEH3USA

Ha pa0o4yI0 NPOrpaMMy AMCUHMILIMHBI « XHMHUD»

OI1 BO no nanpasienuio 15.05.01 «IIpoexkTHpoBaHue TEXHOJOTHYeCKHUX MAIIMH H
KOMILJIEKCOB», HANPaBJIeHHOCTD «[IpoekTHpOBaHNE TEXHOTOTHYECKHX KOMILJIEKCOB B
KY3HEYHO-IITAMIIOBOYHOM IIPOU3BOACTBE»

(kBanmipuKanys BBITYCKHUKA — CTICITHAIIKCT )

PoroxunsiM BsuecnaBom BsuecnaBoBuuem, mnpodeccopom kadenpsl «TexHomorus
NIEKTPOXUMUUYECKUX IIPOU3BOACTB M XHMHs OPraHMYECKMX BelecTts» Huxeropoackoro
rOCyJapCTBEHHOTO TEXHUYECKOro  yHuBepcurera um. P.E. AnekceeBa I.T.H., JOLEHTOM
IpoBeJicHa peleH3us pabouell nmporpammbl auciuIuiMHbl «Xumus» OII BO nmo HampasieHuro
15.05.01 «IIpoekTupoBaHME TEXHOJOTMYECKMX MaIIMH W KOMIUIEKCOB», HaIpPaBJICHHOCTh
«IIpoekTupoBaHKE TEXHOJOTMYECKUX KOMIUIEKCOB B Ky3HEYHO-IUTAMIIOBOYHOM IIPOU3BOICTBE»
(cienuanuret) pazpadorannoit B ®I'bOY BO «Hwmxkeropoackuit rocy1apcTBEHHBIH TEXHUYECKHIA
yauBepcuteT umenu P.E. AnexceeBa», Ha kadenpe «IIponszBoacrBeHHast 6€3011aCHOCTb, SKOIOTHS
u xumus» (pazpadbotunk — OcmanoB Brnagumup Kumosuy, npodeccop, 1.x.H.).

PaccmoTrpeB mpencTtaBieHHBIE HAa PELEH3UI0 MaTepuaibl, PEUEH3EHT MpHIIET K
CJIEYIOLIMM BBIBOJAM:

[Iporpamma coomsemcmeyvem tpeboBanusasm @DI'OC BO mno nampasienuto 15.05.01
«[IpoexkTupoBaHre TEXHOJOTMYECKMX MAIIMH U KOMIUIeKcoB». [Iporpamma codeporcum Bce
OCHOBHBIE pa3felibl, coomsemcmayen TpeOOBaHUSAM K HOPMATUBHO-METOJUYECKHM JOKYMEHTaM.
[IpencraBnennas B [lporpamme axmyansnocmsy y4eOHON AUCUMIUIMHBI B paMKax pealu3aluu
OIIOII BO re noonexxcum commenuro — TUCHUILTAHA OTHOCUTCA K 0230BOM YacTH y4eOHOTO IHKIa
—-bl1.

[IpencraBnennsie B [IporpamMme wuenu IUCHUIUTMHBI coomeemcmgyionm TpeOOBaAHUSM
®OI'OCBO nanpasnenus 15.05.01 «[IpoekTupoBaHne TEXHOIOTHYECKUX MAIIHMH U KOMIUIEKCOBY.

B cootBercTBum ¢ [Iporpammoii 3a qucuurumzoi «Xumus» 3akperieHo OINK-2. [luciunnuna
u npeacTasienHas [Iporpamma cnocobnul peanuzosams ux B 00bSBICHHBIX TPEOOBAHUSX.
Pe3ynomamul o0yuenusn, npencrtasieHHsle B [IporpamMMe B KaTeropusix 3HaTh, YMETh, BJIAJIETh
coomseemcmegylom CueHUPUKE U COAEPKAHUIO TUCHUILUIUHBL U OeMOHCHPUPYION 803MOICHOCHIb
MOJIYYEHUS 3asIBJICHHBIX PE3YJIbTATOB.

OO6m1ast Tpy10EMKOCTh TUCHUIUIMHBI «XUMUS» COCTABISIET 4 3a4€THBIX eAuHUIBI (144 gaca).
Wudopmarnivs o B3aMMOCBSI3H U3y4aeMbIX JUCHUIUIHH U BOMIPOCAM HCKIIOUEHHUs NyOITUpOBaHUs B
COJIEpXKAaHUU  JUCLUUIUIMH coomeemcmeyem _ JNEUCTBUTENbHOCTH. [lucuumimuHa — «XuMus»
B3anMocBs3aHa ¢ japyrumu guciurmuimHamMu OITOIT BO u YueGHoro mimaHa mo HampaBiICHHIO
15.05.01 «IIpoekTupoBaHHE TEXHOJOTMYECKUX MAIIMH W KOMIUIEKCOB», H BO3MOXHOCTb
TyOMMpPOBaHUS B COJCPIKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma MpEeAToaraeT HCIIOJIb30BaHNE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHH, WCIOJb3yeMbIe TpPHU pealu3alii Pa3IMYHBIX BHUJIOB Y4eOHOM
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmayom crienu(puke TUCUUTUTUHBL.

Bungl, conepxxanue u TpyA0EMKOCTh CAaMOCTOATEIHHONM PabOTHI CTYIEHTOB, MPEICTABICHHBIE
B [Iporpamme, coomsemcmeyrom TpedOBaHUSAM K MOJATOTOBKE BBIMTYCKHHUKOB, COJIEPKALIUMCS BO
®I'OC BO nanpasnenust 15.05.01 «IIpoekTrpoBanre TEXHOJIOTMYECKUX MAIIUH U KOMILIEKCOBY

[IpencraBnennsie U onucanHble B IIporpamme ¢opmbl mekyueri ONeHKU 3HAHUN (YCTHBIN
OTIPOC, 3allUTa OTYETOB IO JabOpaTOpHBIM paboTaMm, yd4acTHe B TECTUPOBAHHUU) U ayJUTOPHBIX
3aJJaHUSX — pELIEHUE KOHTPOJIbHBIX 3aJad), coomeemcmeyiom creunduke IUCHUILTUHBL U
TpeOOBaHUSAM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYJIEHTOB, peaycMmotpenHas [Iporpammoi,
OCYILECTBIIsICTCS B (popMe 3aueTa, UTO coomeemcmayem CTaTyCy TUCIMUILINHBI, KaK JUCIUILTUHBI
6a3zoBoii wactu ydeOHoro nukina — bl ®I'OC BO HampaBnenus 15.05.01 «I[IpoextupoBanue
TEXHOJIOTHYECKUX MAIlIMH U KOMILIEKCOBY.
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Hopwmbl oneHku 3HaHuM, mpenactaBieHHble B IIporpamme, coomeemcmeyiom crieruduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBITYCKHUKAM.

Y4eOHO-MeTOAMYECKOE 00eCIIeueHUE TUCIUTIIMHBI ITPEICTABICHO: OCHOBHOM JIUTEpaTypoi — 3
HAaUMEHOBAHUS, TONOJHUTENBHOM IuTepaTypoil — 1 HauMeHoBaHUe, METOIMYeCKue yKazaHus— 12
HaNMEHOBAaHUHU, yueOHO-MeToauueckoe mnocoOume— | HaumMeHOBaHWE, HHTEPHET-pecypchl — 4
UCTOYHMKA U coomsemcmeyem TpedoBanusiM GI'OCBO nanpasnenus 15.05.01 «[IpoexTupoBanue
TEXHOJOTMYECKUX MAIIUH U KOMILIEKCOBY.

MatepuanbHO-TEXHUYECKOE  OOECHedYeHHe  JUCHUIUIMHBI  COOTBETCTBYET  crenuduke
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNOJIHEHHE JTabopaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpCY U CIIOCOOCTBYET OCBOCHHIO IUCIUILTUHBI « X UMHS.

Meroanueckue peKOMEHAAMHN CTYAEHTaM U METOJNYECKHE PEKOMEHJIAllUU MPENnoaaBaTeIsiM
[0 OpraHM3aluu OOYYEeHHs MO TUCHMIUIMHE JAI0T MPEACTAaBICHHE O crenudHuKe O0y4eHHUs Mo
JUCLHUIIINHE «XUMUSD.

OBIUE BBIBOJIbI
Ha ocHoBanun HpOB@I[CHHOfI peUuCH3ur MOKHO CACJIAaTh 3aKIOYCHHC, 4YTO XapaKTep,

CTPYKTypa M cojJepkaHue palouedl mnporpammbl aucuuiuimHbl «Xumus» OIIOII BO 1o
HanpasieHuto  15.05.01 «lIpoekTupoBaHME TEXHOJIOTMYECKUX MAIIMH H  KOMILUIEKCOBY,
HarnpaBieHHOCTh «[IpoeKkTupoBaHHE TEXHOJIOTMYECKUX KOMIUIEKCOB B Ky3HEUHO-IITAMIIOBOYHOM
NpOM3BOJCTBEY, pa3paboranHas OcmanoBeiM B.K., mpodeccopom, nx.H., Kadempsl
«[IpousBoacTBeHHast 06€30MaCHOCTb, KOJIOTUS U XMMHUA», cOOTBETCTBYeT TpeboBaHusM PI'OC
BO, coBpemeHHbIM TpeOOBaHUSAM SKOHOMHUKH, PbIHKA TPyAa M IO3BOJMT NpU €€ peaau3aliu
YCIIEIIHO 00€CTeUYnTh (POPMHUPOBAHUE 3aSIBICHHBIX KOMIIETECHITHIA.

[Tpodeccop kadeapsr «TexXHOTOTHS ITEKTPOXUMUUECKUX
MPOU3BOJICTB M XUMHUU OPTaHUYECKUX BEIIECTBY,
HI'TY um. P.E.AnekceeBa

npod., A.T.H. B.B. Poroxun

«30» aBrycra_ 2021 .
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