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Leab ocBoeHUs1 AUCHUIIMHBI

Lenp n3yyeHUs AUCUUIUIMHBI PA3BUTHE Y CTYAECHTOB XUMHUYECKOTO MBIIIICHUS, (OPMHU-
PYIOLIETOCs HA 3HAHWU BOKHEHIINX XMMHUYECKUX 3aKOHOB U TOHSATHH, CBOWCTBAX AJIEMEHTOB U
XUMHYECKHX COCAMHEHUN, TMOJy4YeHUE COBPEMEHHBIX MPEACTAaBICHUI O CTPOCHUU BEIIECTBA U
XapaKTepe XUMUYECKOU CBA3U MPUMEHUTENBHO K 33]]JauaM XUMHUYECKON TEeXHOJIOTHH.

B nnane craHOBIIEHHS HAYYHOIO MHUPOBO33PEHHUS CTYJIEHTOB IpOrpaMMa IpU3BaHa CIio-
cOOCTBOBaTh (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U LEIOCTHON CHCTEMBI COBPEMEHHOIO
XUMHUYECKOT'O MBIIIUICHHUS.

3ana4yn u3y4eHus JUCHMILTUHBL: TpUOOpeTeHre OYAyIIUM CIIEHUATHCTOM HEOOXOAUMBIX
0a30BbIX 3HAHUH 110 TUCIHUIUIMHE U MPAKTUYECKUX HABBIKOB, HEOOXOJAUMBIX JIJIsl IPUMEHEHUS UX
B IPO(eCCHOHATBHOM NI TETLHOCTH.

W3ydyeHne NUCUUIUIMHBI JOJKHO OCHOBBIBATHCA HA CIEAYIOIIUX MPO(hecCHOHATBHBIX
CTaHJapTax:

- 26.001 Cneunanuct no o0ECIEUYEeHUI0 KOMIUIEKCHOI'O KOHTPOJIS MPOM3BOJCTBA HAHO-
CTPYKTYPHUPOBAHHBIX KOMIO3HIIMOHHBIX MaTEPHUATIOB;

- 26.004 Coenuanuct 1no mpou3BOACTBY BOJIOKHHCTBIX HAHOCTPYKTYPHPOBAHBIX KOMIIO-
3UIIMOHHBIX MaTEPHAIIOB.

Mecto y4edHoii AucuunauHbl B crpykrype OOII BO

«O0mass W HeopraHudeckas XuMus» - oOs3arenpHas obuenpodeccunoHanbHas
JTUCITUIIMHA 00Pa30BaTeIbHOM MPOrPAMMBI.

B pamkax u3yueHUs: AUCUUIUIMHBI POPMUPYIOTCS MIPEICTABICHUS O TEHETUYECKUX CBA3SIX
MEXIy OTIACIbHBIMU KJIACCAMH COCAMHEHUH, Takue TPYHOBble (YHKIMH, KaK CIIOCOOHOCTb
MIPOBECHUS SKCIEPUMEHTAIbHBIX HCCICAOBAaHUM M UCHBITAHUN 1O 33JaHHOM METOMMKE,
HaOJIOICHUI U U3MepeHHid, 00pabOTKHU SKCIIEPUMEHTABHBIX TAHHBIX

Jlns ocBoeHus aucuMiiuHel «OO0nIas 1 HeopraHuyeckas XUMHs HEOOXOJUMbl 3HAHUE,
YMEHME U BJIaJICHME MaTEpUaIoOM IO AUCLUIIMHAM B COOTBETCTBUH C TPEOOBAHUSIMH OCBOCHHUS
IIPOrPaMMBI:

e MaTeMaTHKa;
® XUMHUS,
e (usuka.

Teopernueckne 3HaHUS U MPAKTUUYECKHUE HABBIKH, ITOJIYYEHHbIE CTYy/IEHTaMU MpU U3yde-
HUM TUCHMILIMHBI «O011as 1 HeopraHuyeckast XuMHsI», JOJDKHBI ObITh UCIIOJIB30BaHbI B MPOLIEC-
ce M3Yy4YeHHUs MOCIeNYIOIUX JUCIMIIMH: aHAIUTHYECKass XUMHUS U PU3NKO-XUMHUECKUE METO/IbI
aHaJIM3a, XUMUYECKasi TEXHOJIOT S, 3KOJIOTUsl, TEXHOJIOTUS BOJIOIIOATOTOBKY M BOJJOOYHMCTKA.

[Tocne u3yyeHus: TUCUUIUIMHBI BHITYCKHUKHU JTOJIKHBI ObITh TOTOBBI K BBITIOJHEHHIO Clie-
JYIOUIUX TPYJIOBBIX (DYHKIIMHA:

- A/06.6. Pa3paboTka npeanoKeHni 1Mo KOMIUIEKCHOMY HCIOJIb30BAHUIO ChIPbS U YTHIIU-
3al[UU OTXOJ/I0B IPOU3BOJCTBA;

- D/01.6. CoBepuieHCTBOBaHHE TEXHOJIOIMH, MEXaHU3alUsl U aBTOMATHU3alMsI POU3BO/-
CTBEHHBIX MPOLIECCOB.

Komnerenuun odyuarmierocsi, popmMupyembie B pe3yJibTarTe
OCBOEHM S AU CUUIIMHBI

B mporiecce ocBoeHUs MaHHON AHUCIUIUIMHBI Y CTyJIeHTa (QOPMHUPYIOTCS CIEAYyIOIIHe
KOMITETCHIINH



o0menpogeccuoHaJIbHbIE:

Kon
KOMIIETEHITUN

Hanmenosanue
KOMIIETEHIINU

HNuaukatopbl JOCTUKEHUS KOMITETCHIIUU

OIIK-1

CnocobeH wu3y4yaTh, aHAIIH-
3UpOBaTh, UCIOJIH30BATH ME-
XaHU3Mbl XUMHUYECKUX peaK-
AN, MPOUCXOANIUX B TEX-
HOJIOTHYECKHUX TpoIeccax
OKPY’KaloIlleM MHpE, OCHO-
BBIBAsACh Ha 3HAHUIX O CTPO-
€HHUU BEIIeCTBA, MPHUPOJIC
XMMHYSCKOH CBSI3H M CBOM-
CTBaX pa3jJUYHBIX KJIACCOB
XUMHYECKHX DJIEMEHTOB, CO-
e€IMHEHMI, BEIECTB U MaTe-
pHUajoB

3-OIIK-1 3Hath (UBUKO-XMMHUYECKHE CBOWCTB
MaTepHUaIoB, OCHOBBIBASCh HA 3HAHUAX O CTpoOe-
HUU BEIIECTBA, MPUPOJIE XUMHUECKOHN CBS3H pa3-
JUYHBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, CO-
€IMHEHUH, BEIIECTB U MaTepraioB

V-OIIK-1 YMeTph uCIonb30BaTh MEXAHU3MBI XU-
MUYECKUX PEaKIHid, MPOUCXOSAIINX B TEXHOJIO-
THYECKHX TPOIIeccax U OKPYIKaIOLEM MUPE, IS
oTpezieNieHUs] KAYeCTBEHHBIX U KOJIUYECTBEHHbIX
XapaKTePUCTHK BEIIECTB U MAaTEPUAJIOB
B-OIIK-1 Bnagerp aHanu3oM METOJOB OIpeje-
neHus: TpeOyeMbIX MapaMeTpoB U3MEpPEHUs Kaue-
CTBEHHBIX M KOJIMUYECTBEHHBIX XapaKTEPUCTUK
po6 CHIPhs 1 MoTy(hadprUKaToB

OIIK-2

CnocobeH HCIIOJIb30BaTh
MaTeMaTHdeckue, (uznye-
CKHe, (PU3NKO-XHMMHYECKHUE,
XUMHUYCCKUEC MCTOABI JIA
pemeHust 3aaad npodeccuo-
HaJIbHOM IEITEIHLHOCTH

3-OI1K-2 3HaTh MaTeMaTH4ecKre METOAbI (PU3H-
YECKHUX, XUMHUYECKHUX SIBJICHUH, OCHOBHBIX 3aKO-
HOB (DU3MKH U XUMUH U IPUMEHSATH UX B IIPO-
(heccuoHaIbHOU NeATEIIEHOCTH

V-OIIK-2 YMets pemare MaTeMaTudeckue, (u-
3uyeckue, (PU3MKO-XMMHUYECKHE U XHUMHUYECKHUE
3aauu Juid 00paboOTKH, aHaIM3a U CUCTEeMaTU3a-
1M1 JAHHBIX TEXHOJIOIMUYECKOTO Mpoliecca
B-OIIK-2 Biagetsr MaTeMaTH4eCKHMH, (U3HUC-
CKUMH, (U3UKO-XUMUYECKHUMH, XHUMHYECKUMHU
METOJIaMH PEIIECHUs 3a4a4 JUIsl ONPEAEIIEHUs T10-
CJIEIOBATEILHOCTH MPOBEJIECHUS aHAJIN30B (PU3H-
KO-XMUMHUYECKUX XapaKTEPUCTUK CBIPbS, BCIIOMO-
raTeJbHbIX MaTEpUaAIOB U TOTOBON MTPOAYKIIMH

OIIK-5

CriocobeH  OCyIIeCTBIATH
IKCTIEPUMEHTAIBHBIE HCCIIe-
JIOBaHUS W WCHBITAaHUA TIO
3aJJaHHOH METOAMKE, MPOBO-
JIUTh HAOMIONEHHUS M HU3Me-
peHus ¢ yuyetoM TpeOoBaHMit
TEXHUKH 0€30I1acHOCTH, 00-
pabaTeiBaTh W HMHTEPIPETHU-
pOBaTh HKCHEPUMEHTAIbHbIC
JTAaHHBIE

3-OIIK-5 3HaTh TEXHOJOTMYECKHI IMpoliecc,
CBOWCTBA CBIPbSI TOTOBOM MPOAYKLHMH JISI OCY-
LIECTBJIEHUSI SKCIIEPUMEHTAIBHBIX HCCIeI0Ba-
HUN U UCTIBITAHUI OMBITHBIX 00pa3lloB MaTepua-
JIOB 110 3aJJaHHOW METOJUKE

V-OIIK-5 YMeTh BBINONHSITH 3KCIIEPUMEHTAIb-
HBIE MCCJIEIOBaHUS U B 00pabOTKe, MHTEpIIpETa-
LIUH MTOTYYEHHBIX SKCIIEPUMEHTANIbHBIX IaHHBIX
B-OIIK-5 Brnagets HaBbIKaMu pa3paboOTKu pe-
TJIaMEHTa MPOBEACHUS UCIIBITAHUN HOBBIX 00-
pa3LoB NPOAYKILIUHU C YIETOM TpeOOBaHUM TeX-
HUKH 0€30MaCHOCTH




npogeccuoHaJIbHbIE

Kon WNHauKaTopsl JOCTUKEHHSI KOMITETEHITUN
HaumMmeHoBaHME KOMIIETEHIIUN
KOMIIETEHIINHT
[1K-2 Cnocoben wucnons3oBath 3HaHue | 3-IIK-2 3Hare cBolcTBA XHUMHUYECKHX
CBOMCTB XMMHYECKUX JJIEMEHTOB, | 2JIEMEHTOB, COCIMHCHUI U MaTepHajiOB Ha
COCIMHEHUHN M MaTepHaJiOB HA UX | UX OCHOBE JJISi COOJOJICHUS TEXHOJOTH-
OCHOBE ISl PEIIEHUs 3a/lad MPOo- | YECKOTO pPerjaMeHTa
(beccroHaIbHON NeSTeIbHOCTH V-IIK-2 VYmerb uCHoONb30BaTh 3HAHUSA
CBOMCTB XMMHYECKHX DJJIEMEHTOB, COEIU-
HEHUU W MaTephalioB HAa WX OCHOBE JUIS
pelieHus 3a1a4 1Mo BBITYCKY MPOAYKIIUHU B
CTPOTOM COOTBETCTBUU C TEXHUYCCKUMH
TpeOOBaHUSIMU
B-IIK-2 Brnaners HaBbIKaMH pa3pabOTKH
MPEIOKEHHS TT0 KOMIIJIEKCHOMY HCIIOJIb-
30BaHUIO CHIPhSI M YTHUJIM3AIUU OTXOJIOB
IIPOM3BOJICTBA
3aga4yu BOCIUTAHNSI, Peajin3yeMble B pPAMKAX OCBOCHHS TUCIHIIJIHMHBI
BoBiieuenune B
o Hcnons3oBanue
Hanpasnienue/ | Co3nmaHue ycIioBUH, Pa3HOILJIAHOBYIO
BOCIIMTATEIBHOrO IIOTEHIMAIA
e 00€eCIeYnBaroIINX N BHEYUYEOHYIO
y4eOHOM TUCIUTUINHBI
JEATENBHOCTD
[Tpodeccuo- - popMupoBanue Hcnons3oBaHne BOCIIUTATEND- 1.Opranuzanus
HaJILHOE BOC- rIIyOOKOTO TIOHUMA- | HOTO IMOTEHITHAJIA JUCIUATUIHH BCTPEY C BEAYIIHMH
[IUTAaHUE HUS COLIMAJILHON PO- | €CTECTBEHHOHAYYHOTO M 00Ile- | CIelHaTUCTaMU

mm ipoeccuu, mo-
3UTUBHOM U aKTUB-
HOM yCTaHOBKH Ha
[IEHHOCTH U30paH-
HOM CIIEITUaTBEHOCTH,
OTBETCTBEHHOTI'O OT-
HOIIICHUS K TIpodec-
CUOHAJIbHOH Aesl-
TENBHOCTH, TPYY
(B14)

poECCHOHATIBHOTO MOIYJIsSI
JUISL:

- (hopMupoOBaHUSI TO3UTHBHOTO
OTHOILIEHHS K Mpo(eccuu uH-
KeHepa (KOHCTPYKTOpa, TEXHO-
jora), IOHUMaHUs ee COLUallb-
HOM 3HAYUMOCTH U POJIA B 00-
I1eCTBE, CTPEMJICHUS CIIE10BaTh
HOpMaM MpodhecCuoHaTbLHOM
ATUKH MTOCPEICTBOM KOH-
TEKCTHOTO O0yUYEeHMUs, peIICHUs
MPAaKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIlMOHHBIX 33]1ad.

- (hopMUpPOBaHMS YCTOMUUBOTO
MHTEpeca K IpoQecCHnOHaATBHON
JeSITebHOCTH, CHOCOOHOCTH
KPUTHYECKH, CAMOCTOSTEIBHO
MBICJIUTh, TOHUMATh 3HAYHU-
MOCTB TIPO(ECCHH TTOCPEICTBOM
OCO3HAHHOT'O BHIOOPA TEMATUKU
MIPOEKTOB, BHIITOIHEHHS TTPOEK-
TOB € TIOCJIEAYIOLIEH MyOIMyHON
MpE3EHTALNEN pe3yIbTaTOB, B
TOM 4Hciie 000CHOBaHMEM MX
COLIMAIbHOW U MPAKTHYECKOU
3HAYUMOCTH;

IPEANPUATHI TOPO-
a 1 XUMHAYECKOU
OTpaciH.

2. Opranu3zanus
KOHKYpCa BUKTOPH-
Hbl Ha Temy «Ilepu-
oJudecKas Tadauma
JI.. MeHnpeneeBay.
3.0pranuzanusi 4yB-
ctBa «Bce B omgHOM
KOMaHJE)» yepes
y4acTHE€ CTYJIEHTOB
B IIPOBEJICHUM Hay4-
HBIX  MEpONpPUITHI
OpTraHW30BaHHBIX B
WHCTUTYTE.
4.®opmupoBaHue
MPOU3BOJACTBEHHOT O
KOJIJICKTHBH3MA B
X0JIE  COBMECTHOI'O
peleHns  MOJENb-
HBIX M TMpaKTHye-
CKHX 3a7ad.




- (hopMHPOBaHUS HABBIKOB KO-
MaH/IHOW pabOThI, B TOM YHUCIIE
peanu3anuy pa3IuuHbIX IMPOo-
€KTHBIX poJsiel (Jinaep, ucroJ-
HUTENb, aHUTUTHK U TIp.) T10-
CPEICTBOM BBITIOJHEHUS COB-
MECTHBIX IIPOEKTOB.

CTpykTypa ¥ conep:kaHue y4eOHOM THCIUTIINHbBI

JucuuiuinHa mnpenojaercs cryaeHtam B 1,2-m cemecrpax. OOmas TpyaoeMKOCTh
JUMCIIUINIMHEI cocTaBigeT 13 equHuIbl, 468 ak. yaca.

Kanennapublii mian

Ne | Ne | HaumenoBanue pasaena | Buabl yueOHo AeAiTeJiIbHO- |  ATTecTa Makcu
P (TeMbl) TUCHUILIHHBI ctH (B yacax) nus pas- MaJib-
a e aesia HBIH
3 M (popma) 0as
a | bl = 2 3a
e 5_ § paszuen
J = =
a = | & |E

)
=] I E 1O
1 cemecTp

1 1-6 | OcHoBbI cTpoennst Be- | 108 | 12 8 12 | 76 T-1 30

eCTB

2 7-8 | B3aumopneiicTBue Be- 36 | 4 8/8 |4 20 T-2 30

1IeCTB

Bua npoMexkyTo4Ho# arrecTannu 144 | 16 | 16/8 | 16 | 96 3 (ow) 40

2 cemecTp
1 1-7 | O6ume 3akoHOMepHOCTH | 134 | 22 8/4 14 | 90 T-1 20
MPOTEKAHUU XUMUYECKUX
peakuui
2 8- | XuMus 3JIEMEHTOB M HX 120 | 16 | 14/4 | 10 | 80 T-2 20
13 | coenuHEeHUI
3 14- | DneKTpOXUMUS 70 | 10 | 10/8 | 8 | 42 T-3 20
16
Bua npoMexkyTo4Hoil arTecTannu 324 | 48 | 32/16 | 32 | 212 9 40

COKpaH_IeHHOC HaMMCHOBAaHHC (1)OpM TCKYIICTO KOHTPOJIS U aTTCCTAllUN pa3JCJIOB:

O6o03HaueHue IToiHOEe HAaMMeHOBaHHE
T TectupoBanue

3 (om) 3a4eT ¢ OIeHKOM

2 DK3aMeH




CoaeprxkaHue JJeKIIHOHHOT0 Kypca

TeMbl JIeKIHH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU

Bcero
4acoB

Yyeono-
METOAHYECKOoe
odecrmeyeHue

1

3

1 cemecTp

Jlexnus 1. OcHOBHBIE OHATHS M 3aKOHbI XUMHH

1. CoBpeMeHHBIC aCTIEKThI Pa3BUTHS XUMUHU.

2. Ycrexu COBpeMEHHOW XUMUH.

3. OcHOBHBIE MOHATHUSA XMUMHUH. XUMHYECKHUHM SJEMEHT, aTOM, MOJIe-
KyJia, IPOCThIE U CJIOXKHBIE BEUIECTBA, a0COJIIOTHAS U OTHOCHUTEIIb-
Has aTOMHas Macca, adCOJIFOTHAs U OTHOCHUTENIbHAS MOJICKYISIpHAs
Macca, eIMHUIA U3MEPEHUs KOJMYECTBA BEIIECTBA — MOJIb, MOJISIP-
Hasi Macca BeIecTBa.

4. OcHOBHBIE 3aKOHBI XUMHUH.

5. XUMHYECKUH 3KBUBAJIEHT, 3aKOH 3KBHUBAJIEHTOB.

1-7

Jlexuus 2. CTpoeHue aToma

Teopuu cTpoenus atoma.

Snpo aroma. M3oTormbl, n300apsl.

KBaHTOBBIE UnCIHIa.

[Tpunnun [Taymm.

[IpaBuno XyHnna.

[IpuHunn HanMeHsIIeH dHepruu, npasuiia Kieukosckoro.
DNeKTpOHHBIE KOH(PUTypalluyd aTOMOB U HOHOB.

. CemelicTBa XUMHUYECKUX 3JIEMEHTOB.

NN E

Jlexknua 3. KBaHTOBO-MexXaHM4YecKasi TeOpHusi CTPOEHUs aToMa
1. KopnyckyisipHO-BOJHOBOW JAyallu3M 3JIEKTPOHA, 3JIEMEHTHI
KBaHTOBOM XMMHHU.

2. lpuanun HeonpeneneHnocty [ eitzendepra.

3. Ypasuenue lllpenunrepa.

4. AtomHoe sipo. Hyki1oHBI.

5. PapnoaktuBHOCTh. PamnoakTuBHbIN pacnaj.

6. ITapametp bopa.

Jlexuus 4. Ilepnoanyeckas cucTeMa 3J1eMEHTOB B CBeTe TEOPHHU
CTPOEHUS aToMa.

1. Mepuonuyeckuii 3akoH J.11. MeHneneeBa u 1Ba 3Tama ero pas-
BUTHSL.

2. CTpyKTypa NepuoANIECcKOi CHCTEMBI 3JIEMEHTOB.

3. Tlepno b1, TPYIIIBI, TOATPYIIITEI, PSIBI

1-7

Jleknusa 5. Ilepuoau4HOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB

1. OcHOBHBIE XapaKTEPUCTHKA aTOMOB ( paJyC aToMa U MOHA, T0-
TEHLMAaJ UOHHU3ALMHU, CPOACTBO K JJIEKTPOHY, DIEKTPOOTPULATEIb-
HOCTb)

2. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT TOJIOKCHUS B MIEPHOINYE-
CKOH CHCTEME.

3. KuciaoTHo-0CHOBHBIC CBOMCTBA BEILIECTB

Jleknusa 6. XuMu4veckasi CBI3b U CTPOEHHE MOJIEKYJI
1. OcHOBHBIEC BUJBI U XapaKTEPUCTUKH XUMHUYECKOH cBs3u. KoBa-
JICHTHAas CBA3b.

1-7




MeToa BaJICHTHBIX CBSI3€il.

I'uOpuan3anusi aTOMHBIX OpOUTaAIEH

OcHOBBI METO/1a MOJICKYJIIpHBIX opouTtaneir (MO)
HNonnas cBs3b.

JIOHOpHO- aKIENTOPHHAS CBA3b.

Bonopoanas cBs3b.

. Meramnnyeckas CBSI3b.

ONoGORWND

Jlexuus 7. OKuCINTEJbHO-BOCCTAHOBUTEIbHBIE  CBOICTBA
BellecTB

OxucnauTenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP)

CreneHb OKUCIEHUS

IIpoueccrl OKUCIEHNS U BOCCTAHOBJIEHHUSL.

Tunbl OKUCINTENEHO-BOCCTAHOBUTENIBHBIX PEaKIUi

Metoapl coctaBienust ypasHeHuii (OBP)

. Hampasnenus nporekanust (OBP)

ocoukrwhE

Jlexknus 8. XumMuueckas KHHETHKA.

1. CkopoCTh XUMHUYECKOU PEAKIIHH.

2. TOMOTreHHBIC W IeTepOreHHBIC PEAKIIMH U UX CKOPOCTh.

3. 3aBUCUMOCTbH CKOPOCTH XMMHYECKOW PEaKIIMK OT KOHIIEHTpAIUi
pearupyronux BeleCcTB, 3aKOH JEHCTBUS MAacc, KOHCTaHTa CKOPO-
CTH.

4. BausHUe TeMIiepaTypsl Ha CKOPOCTh XHMHYECKUX pPEaKIHid
(npaBuno Baut-T'odda, ypaBuenne Appenunyca) Karanuz. Karanu-
3aTOPBI.

5. O6parumble 1 HEOOPATUMBIC PEaKIIMKH. XUMHYECKOE PABHOBECHUE
CHCTEMBI.

6. Korcranra paBHOBeCHs TOMOTEHHBIX W T€TEPOTCHHBIX IPOIIEC-
COB.

7. CMmemieHue xuMuyeckoro pasnoBecus u npuniui Jle [larense.

1-7

2 cemecTp

Jlexuus 1. Xumudeckasi TepMOAMHAMUKA

1. OcHOBHBIE TOHATHS XUMUYECKOH TEPMOAMHAMHUKH.

2. BHyTpeHHss SHeprus M SHTaubnus cucreM. IlepBblif 3akoH
TEPMOJUHAMUKHU.

3. TennoBoil 3¢pdpextr xumMuyeckoil peakuu. JHepreTudyeckue 3¢-
(EKTBI XUMUYECKUX PEAKITHIA.

4. TepMOXMMHMUYECKHE 3aKOHBI U YpaBHEHHUS.

5. DHTanbnus 00pa30BaHUS XUMUUECKUX COCTUHEHUH.

6. DHTponUs U ee U3MEHEHNE B XUMHUUECKUX MTPEBPAIIECHUSX.

7. Oneprust ['mGOca W HampaBIEHHOCTh XUMHYECKHX PpPEaKIUM.
VYci1oBHs cCaMOITPOU3BOJIBHOTO MTPOTEKAHUSI XMMUYECKUX PEaKIUH.

Jlexuwus 2. JlucnepcHbie CHCTEMBI.

1. JlucniepcHble CHCTEMBI, UX Kilaccuukarms

2. PactBopsl. Knmaccudukanus pacTBopoB.

3. PacTBOpeHue kak pU3NKO-XUMUYECKUI Mpoiiecc

4. CriocoObl BEIPKEHUS KOJIMYECTBEHHOT'O COCTaBa PACTBOPOB.

1-7

Jlexuus 3.001mue cBOMCTBA PACTBOPOB.
PactBOpUMOCTS.

V3MeHeHre YHTAbIUN | SHTPOITUH IPU PACTBOPECHUH.
3akonbl Payns.

OcMOTHYECKOE TaBICHHUE,

3akon Bant-I'odda.

agkrownE




Jlexkus 4.PacTBopbI 3JIEKTPOJIUTOB

1. Boauble pacTBOPHI 3JEKTPOJIUTOB.

2. Tlponecc nucconnanuu. CUIbHBIC U CIa0bIe DIEKTPOJIUTHI.
3. Cremnensb 1 KOHCTAHTa JUCCOLMAIINN. AKTUBHOCTD.

4. MonekyIsipHO-HOHHBIE PEaKIIUU B PACTBOPAX IJICKTPOJIUTOB.

Jlexuus S.I'mapoaus couei

1. DneKTpoIuTHYECKas JUCCOIMAIUS BOBI

2. Bogoponusrii mokaszarens cpeast (pH).

3. T'maponus coueid.

4. CreneHb THAPOJIM3a M €€ 3aBUCHUMOCTb OT KOHIICHTPALUU M
TEeMIIepaTypBhl.

5. HeoOpaTtumsblii ruipoiaus.

1-7

Jleknua 6.ManopacTBopuMBbIE 3J1€KTPOJIUTHI.

1. MayiopacTBOpUMEIE STEKTPOTUTHIL.

2. Peakuuu Begyuiye k 00pa3oBaHUIO IJIOXO PACTBOPUMBIX COEIH-
HEHUH.

3. Ilpouseenenue pacrBopumoctu (I1P).

4. YcnoBusi paCTBOPEHUS ¥ BBITIAJCHHS OCAJIKOB

1-7

Jlexnusa 7.Ko/u1ouaHble pacTBOPbI

1. I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.

2. Meto/ibl OTyYeHUs JUCTIEPCHBIX CUCTEM
3. CtpoeHne KOJJIOUIHBIX PaCTBOPOB

4. ArperaTuBHas yCTONYHUBOCTb.

1-7

Jlexnus 8 Kiaccndukannu XuMu4eCKNX 3JIeMeHTOB

1. Ilpunuunsl kaaccu(uKaul XUMUYECKUX JIEMEHTOB Ha OCHOBE
IIEpUOINYECKON cucTeMbl MenpeneeBa

2. OOw1ast xapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB U UX
COCIUHCHUM.

3. Meramnsl. Hemeraisl.

4. I'pannua LHunTis.

5. OOue mpUHIUIBI MOJTYYEHHUS MPOCTHIX BEIIECTB.

Jexknus 9 XuMHUYecKHe CBOHCTBA METAJLIIOB

1. TomyueHue MeTaIoB.

2. XUMHAYeCKHE CBOWCTBAa METAJLIOB. B3aHMOIEHCTBHE C BOIOM,
KHCJIOTaMH, IIEI0YaMH.

3. B3auMoneiicTBue ¢ HEMETAIUIAMA

1-7

Jlexmust 10 O630p cBoiicTB S- U P-371eMEHTOB

1. OGmas xapakTEepUCTHKA IIETOYHBIX U MIEJIOYHO3EMETbHBIX Me-
TAJJI0OB. XMMUYECKUE CBOKCTBA. BakHENIIME COETUHEHUS.

2. AMQOTEepHOCTh COeAMHEHUI OepUILTHSI.

3. IlonydeHnue anroMuHUS, TaJUIUs, UHIUS, TN, CBOMCTBA UX
COECIMHEHUI U IPUMEHEHHE.

Jlexuus 11. O630p cBoiicTB d- 3J1eMeHTOB
1. Xapakrepuctuka d- MeTamioB.

2. Tomyuenue.

3. CBoiicTBa COeTMHEHHIA.

1-7

Jlexuus 12. Hemeranbl.
OO61mas xapakTepuCTHKA.
Haxoxnenue B mpupoze.
OnemenTs! VIA rpynmsi.
OnemenTsl VA TpYIIIBL.
Onementsl IVA rpynmnsl.

agkrownE

1-7




6. O030p CBOWCTB.

Jlexnug 13. KoMmieKkcHEIE cOeqHHEHNS.
KommekcHble coeIUHEHUS.

Teopus Bepuepa.

Knaccudukamms.

Crpoenune. XuMuueckast CBsi3b.
Homenkmnarypa

Jucconuanus.

Y CTOMYHBOCTB.

. KoHcTaHTa HECTOMKOCTH.

NGO~ wWNE

HGKHI/IH 14. T'anpBaHU4YeCcKHe YJIEMEHTHI.

1. DaexTpOXMMHYECKHUE ITPOLIECCHI.

2. PaBHOBecue Ha IpaHULIE METAJIJI—PacTBOP.

3. Dnexrponublii moteHuuan. CTaHAAPTHBIA BOJOPOJIHBIA HIICK-
TPOX. Psia crangapTHBIX 3JE€KTPOJHBIX TOTEHIUAIIOB.

4. Ypasuenue HepHcra

5. I'anbBaHWYECKHUH 3JIEMEHT. OJEKTPOIBIIKYILAs CUJIa 3JIEMEHTA.
TonauBHBIE AIEMEHTHI.

1-7

Jlexknua 15 DaexTposaus cosieit

1. CymHocCTb 37€eKTpoiau3a.

2. PacTBopuMBIC M HEPACTBOPUMBIE aHOMABI. DJIEKTPOJIU3 paciuia-
BOB. DJIEKTPOJIN3 PACTBOPOB.

3. KaTonHple u aHOIHBIE TIPOLIECCHI MTPHU AJIEKTPOJIN3E BOAHBIX pac-
TBOPOB DJIEKTPOJIUTOB.

4. 3akonsl Dapanes.

5. IlpakTryeckoe MPUMEHEHHE IEKTPOJIN3A.

1-7

Jleknusa 16. Koppo3usi MeTaJL10B.

Koppo3sus meramios.

Knaccudukanus KOppo3uOHHBIX MTPOLIECCOB.
Xumunueckast Kopposusi. KnHeTnka XuMH4eCcKol KOpPO3UH.
DNEKTPOXUMHUYECKAsT KOPPO3US.

MexaHu3M 3JIEKTPOXUMUYECKOH KOPPO3HH.
Bunel nenonspusanuu.

3aiuTa MEeTauioB OT KOPPO3UHU

3alUTHBIE TOKPBITHS

. DJIEKTPOXUMHUYECKAs 3alIUTa

10 H3meneHue CBOMCTB KOPPO3UOHHOU Cpebl

CoNOOAWNE

1-7

[Tepeuenp nabopaTopHBIX paboOT

Tema naboparopHoro 3ansatus. Bonpocsl, oTpabaTeiBaeMbie Ha
71a00paTOPHOM 3aHITUU

Bcero
qaCcoB

YuyebHo-
METOIUYECKOE
obecrnieueHne

1

3

1 cemectp

BBonHoe 3aHsTHE. TexHrKa 0€30IMacHOCTH.
OrnpesesieHne XUMUYECKOT0 SKBUBAJICHTA

1-7,18

OnpeneneHrie aTOMHONM MacChl METAJIIIOB

1-7,20

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pcaknuu

4/4

1-7, 13




XHUMHYECKOE PAaBHOBECHE U CKOPOCTh XMMUYECKUX 4/4 1-7,10
peaxkiuin
2 cemecTp
OrmpezenieHne TEIIOTHl PACTBOPEHUSI COJIEH 2 1-7,21
DIEKTPOIUTHYECKAs JUCCOLMALIHS 4/4 1-7,15
IMuaponus coneit 2 1-7,8
[Tomyuenne mertamioB 4 1-7,19
JlelicTBHE KUCIIOT M IIEJI0OYCH HAa METaJLIbI 4/4 1-7,16
KucnoponHble coelMHEHUST METAIITIOB 4 1-7,17
KoMmmnekcHble coeTMHEHN 2 1-7,9
laspBaHMYECKUE DIIEMEHTHI 2 1-7,14
DJIEKTPOIU3 Coseh 4/4 1-7,12
Koppo3sus meraiios 4/4 1-7,11
Ilepeuens npakTH4YecKUX padboT
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpatda- Bceero Yuedno - MgTO'
ThIBaeMble HA MPAKTHYECKOM 3aHATHH 4aCoB Anteckoe ooec-
neyeHue
1 2 3
1 cemecTp
OcHOBHBIE 3aKOHBI XUMHH. 4 1-7
OJeKTpOHHbIE KOH(PUTypalliil aTOMOB U HOHOB. 4 1-7
CeMelicTBa XHMHYECKHX DJIEMEHTOB.
[lepuonnueckas Tabnuust [I.11.Menneneera 2 1-7
XuMHUYecKas CBA3b 2 1-7
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 2 1-7
XuMHuueckasi KHHETHKa 2 1-7
2 cemecTp
TepmonnHaMuka. TemIoTsl paCTBOPEHHUS. 2 1-7
CaolicTBa pacTBOpOB 2 1-7
3akon pa3Benenus OctBanbaa. CTeneHb JUCCOIHAIINT 2 1-7
Bonopoansriit nokazarens pH. ['maponus coneit 2 1-7
ManopactBopumblie coequHeHus. [Ipon3BeaeHe pacTBOPHUMO- 2 1-7
CTH
Komnnonaneie pacTBopsl 2 1-7
Crioco0bI nostyueHust METaJIJIOB 2 1-7
XUMHYECKUE CBONCTBA METAJIOB 2 1-7
Hemeramnst 2 1-7




KommiekcHble COCIUHECHUA

1-7

l'annBaHMYecKuEe IEMEHTEI

1-7

DneKTpoaun3

1-7

MeTobl 3alMUThl OT KOPPO3HH.

BN N

1-7

PacuerHo-rpaduyeckasi padbora He NMpexyCMOTPEeHA Y4eOHBIM IJIAHOM

Kypcosasi paGora He npexycMoTpeHa y4eOHbIM IVIAHOM

3amaHus J1J151 CAaMOCTOATEIbHOI padoThI CTYJI€eHTOB

1 cemecTp

Bomnpoce! 111 caMOCTOATEILHOI0 U3yUeHUs (3aaHusl)

Bcero
Yacos

Yyeono-
MeTOANYecKoe
ob0ecreueHune

1

3

OcHoOBHbIE OHATHUS M 3aKOHbI XUMHH
XuMHUs Kak 4dacTh ecTrecTBo3HaHUs. CBA3b XHUMHUM C APpyruMu
HayKaMHU. OTaIbl Pa3BUTHUA XUMMUL. XUMUYECKHE PAaCUCTEL.

1-7

Crtpoenue atoma

Hctopus pa3BuTHs PEACTABICHUN O CTPOCHUU atoma. MI30TOHbI
®dopma f —opOuraneii. PaguansHoe pacrpeneiieHHe 3IeKTPOHHON
TIOTHOCTH opOutaneid. CocTaBieHHE JIIEKTPOHHBIX M Tpaduue-
CKUX (OpPMYI aTOMOB U HOHOB

14

KBaHnToBO-MexaHu4ecKasi TeOpHs CTPOCHUS aTOMA
KBaHTOBO-MexaHH4ecKasi TeOpHsi CTPOCHUS aTOMA

1. KopnyckynsipHO-BOJHOBOW JAyanu3M 3JEKTPOHA, 3JIEMEHTHI
KBaHTOBOUN XUMHH.

[Tpunuun HeonpenenenHoctu I'elizendepra.

VYpasuenue llpenunrepa.

AtomHoOe sapo. HyKItoHBL

PagnoaktuBHOCTE. PannoakTuBHEIN pacnal.

. ITapametp bopa.

KBaHTOBO-MexaaneCKaﬂ TeOpHs CTPOEHHUHA aTOMA

1. KopnyckymnsipHO-BOJHOBOW JAyanu3M D3JEKTPOHA, 3JIEMEHTHI
KBAaHTOBOUN XUMHH.

[Tpunuun HeonpenenenHoctu I'elizendepra.

VYpasuenue lllpenunrepa.

AtomHoe sapo. HykiIoHBIL

PagnoaktuBHOCTE. PannoakTuBHEIN pacnal.

. ITapametp Bbopa.

HOHHTHC O KBAaHTOBOM MexaHuKe. PannoakTWBHBIE HW30TOIIBI
Snepubie peakuuu. PannoaktuBHble psabl. [Ipumenenue paguo-
AKTUBHBIX M30TONOB. [IepCIIEKTUBBI CUHTE3a HOBBIX DJIEMEHTOB.

S

S

14

1-7

Ilepuoanueckasi cucTeMa 3JIEMEHTOB B CBeTe TEOPHHU CTPOe-
HHSA aTOMa.

Uctopus knaccu@ukanuym XMMUYECKHX AJIEMEHTOB JlnanexTuue-
CKHI XapaKTep NEPUOAMUYECKOTO 3aKOHA. 3HAUEHUE INEpUOAHNYE-
CKOM CUCTEMBI IeMEHTOB. OIpeesIeHne MOJIOKEHUS JJIEMEHTA B
NIEPUOJINYECKOI CHCTEME HJIEMEHTOB I10 3JIEKTPOHHOM hopmyie..

14




Ilepuoagu4YHOCTH B MI3MEHEHUU CBOMCTB 3j1eMeHTOB Ilepuo-
AMYHOCTb U3MEHEHH S CBOMCTB NMPOCTHIX BElIECTB.
[leprog4YHOCTH B U3MEHEHUH CBOWCTB COECTUHEHUI B 3aBUCHUMO-
CTHU OT CTPOCHUA NX AaTOMOB.

14

1-7

XHMHYECKasA CBA3b U CTPOEHHE MOJICKY.JI

OHepreTuyeckue AuarpaMMbl FOMO- M T'€T€POr€HHBIX JBYXaTOM-
HBIX MOJIEKYJ M MOHOB. Pacuersl JuMHBI cBA3U. B3anMopelicTue
MeX1y MoseKyslamMu. Kpucramummdeckue cucreMsl. THIIBI KpUCTa-
JIMYECKUX PEIIETOK.

14

OKHCINTEILHO BOCCTAHOBHUTE/IbHBIE CBOICTBA BCIIECCTB
TunudyHble OKHUCIMTEINM W BOCCTaHOBUTEIIM. OHpeI[CJ'ICHI/IC OKBH-
BaJICHTOB OKHUCIIMTEIIS U BOCCTaHOBHTENII. Poib CpCAbl B IIPOLCC-
cax OKHCJICHHUA-BOCCTAHOBJICHU . Cocrapiienne ypaBHeHPIfI
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

10

XuMHUYeCKHe peakuu

["'oMOTeHHBII U reTeporeHHbI Katanu3. TpeOoBaHUs K KaTajau3a-
topam. Wuruburopsl. llennble peakuuu. duznyeckue MeETOAbI
YCKOPEHHUS PeaKiui

10

1-7

2 cemecTp

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
Yacos

Y4yedHO-
METOANYeCKOe
odecrmeyeHue

1

3

XumMnveckasi TePMOJTAUHAMMKA.

OHTanbnusi 00pa3oBaHUS U CrOPaHUS XMMHUYECKHUX COETUHEHHI.
OHeprus CBSI3U. DHEPIHsl KPUCTAJUIMYECKON pelleTKH. Binsnue
TEMIIEpaTyphbl Ha HaIlpaBJIEHUE peakuuid. TepMOXUMHUYECKHE pac-
YeThl CAMOCTOSATENIbHAS paboTa 110 TEPMOJANHAMHUKE.

12

1-7

JAucnepcHble CUCTEMBI.

Brnusinue pazMepa pacnpeaensonux 4acTull, UX Npupomabl, Gpusu-
KO-XMUMHUYECKOTO B3aUMOJICHCTBUS Ha TUIl 00pa3yeMbIX AHCIIEpC-
HbIX cucteM. Da3pl. YCTOWYMBOCTE AUCTEPCHBIX cucteM CycrieH-
3UH.

10

1-7

OO0mme cBoiicTBa pacCTBOPOB.

IIpsimoe onpeneneHre 0CMOTHYECKOTO AaBiieHUs DHaoocMmoc. MH-
TerpaibHas U aud@epeHnuanbHas TEII0oTa pacTBOPEHUs. DKOOC-
Moc.CamocTosTenbHas paboTa o pacTBOPAM.

12

1-7

PacTBOpPBI 3J1IEKTPOJINTOB.

dusnyeckue CBOMCTBA 2JEKTpPOJUTOB. MOHHBIE peakiuu B pac-
TBOpax. BrnusH1e 0JTHOMMEHHBIX HOHOB Ha JUCCOLMAINIO CJIA0BIX
JJIEKTPOJIUTOB

10

1-7

I'maponus conen.

Nunukatopel. BnusHue pa3nudHbXx ()aKTOPOB HAa pPABHOBECHE
THJIpONK3a. YpaBHEHUs peakiuil ruaponusa. Heobparumelii rua-
poJIu3.

12

MaJiopacTBOpHMBI€E JIEKTPOJIUTHI.
[IpaBuno beprose. IloHmkeHne pacTBOPUMOCTH OCAJKOB 3JIEK-
TPOJUTOB. PacyeT npousBeneHysi paCTBOPUMOCTH.

16

KoJustoninbie pacTBopsbl.
Junanu3 u ynpTpaduiIbTpanus KOJUIOMIHBIX paCTBOPOB.

16

1-7




Kaaccnpuxauuu xuMnyeckux 3J1€eMeHTOB. 16 1-7
ConepxaHne XMMHYECKHUX DJIEMEHTOB Ha 3€MJIE M B KOCMOCE.
CBs3p MEXIY CBOMCTBOM 3JIEMEHTA M €TO0 MECTOM B II€pPHOJUYE-
CKOH cucreMe. MeTajuinyeckue CIulaBbl

XHMH4YeCKHe CBOIICTBAa METAJLJIOB. 8 1-7
dusnyeckue cBoicTBa MeTawioB. Kiaccudukanus MUHEPAoB.
MeTtannudeckue CIIaBhI

0030p cBoiicTB S- M P-3]1eMEHTOB. 14 1-7
I[IpuMeHeHNe MENTOUHBIX U MIETOYHO3EMEIBHBIX METAIIOB, allio-
MHWHUA, TallInud, UHAWUA, TaJlJIUA Jlerkue KOHCTPYKIOHMOHHBIC MaTcC-
pHATIBL.

0030p cBolicTB d- 31EMEHTOB. 14 1-7
[Ipumenenune d- meramioB. Jlerupyromue CBOHCTBa XpoMma, MO-
nubieHa u Boab(hpama.

HeMeTta/Libl. 18 1-7
3aBHCHMOCTH CBOICTB HEMETAIUIOB OT U3 MOJOXKEHHUS B TIEPUOJIH-
yeckoii Tabmuie. CBOICTBA MOJTYIIPOBOIHHKOB.

KoMmiiekcHbIe coeTUHEHNS. 10 1-7
MHorosiiepHble KOMIUICKChI. KOMIUIEKCHBIE COSIUHEHHSI C Opra-
HUYCCKUMU MOJICKYJIAMH..

TaabBannyeckune 3J1eMeHThI 14 1-7
HOT@HHI/I&JII)I OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBbHBIX 3JICKTp0I[OB.
CocraBiieHHe CXeM TaJlbBAHMYECKUX 3J1eMeHTOB U pacueT D/[C.

DJIeKTPOJIN3 COJIeH. 12 1-7
Ponp BTOpMYHBIX TpoleccoB Mpu 3MekTponuse. [IpakTuyeckoe
MPUMEHEHHE 3JICKTPOJH3a. ['ambBaHUYCCKUE METOJIbI HAHCCCHHS
TOKPBITHI

Koppo3us meTasios. 16 1-7
Bpen, HaHOCUMBII KOppO3Uei METAJTIOB. DKOHOMHYECKOE 3HaYe-
HUE 3alUThl METAJUIOB OT KOPPO3WH. XMUMHUYECKAs U IEKTPOXH-
Mudeckas 00paboTKa METaJUIOB.

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH
[Ipu peanuzamuu ydeOHOro Marepuana kKypca «OOmas W HeopraHHUYEcKas XUMUS»
UCTIONB3YIOTCSL  pa3NuyHble 00pa3oBaTEeNbHBIE TEXHOJOTHH, CIOCOOCTBYIOIIUE CO3JAHUIO
atMocdepsl cBOOOIHOM M TBOPYECKOW MUCKYCCHHU KaK MEXIy MpernojaBareieM U CTYICHTaMH,
TaKk U B CTy,)ICH'—ICCKOfI rpyiiie. HGJ'IBIO IIPpU 3TOM ABJIACTCSA BI)Ipa6OTKa Y CTYACHTOB HAaBBIKOB U
KOMIIETEHIIM, TO3BOJISIFOIIMX CaMOCTOSITETIHbHO BECTH HCCIEJOBATENbCKYI0 M HAay4HO-
Mearoru4ecKyro padboTy.

[IpakTuyeckast IOArOTOBKA IPU peanu3aliy y4eOHOM NUCHUIUIMHBI OPTraHU3yeTCs TyTeEM
npoBesieHus: JIabopaTOpHBIX U MPAKTUYECKUX 3aHATHH, MMpelycMaTpUBAIOLINX ydacTHe o0yda-
OIIMXCS B BBITIOJHEHUHU OTJEIIBHBIX 3JIEMEHTOB paldoT, CBA3aHHBIX ¢ Oyayiiei npodeccuoHanb-
HOM JEATENIBHOCTHIO.

IIpakTHyeckas MOArOTOBKA TAaK)Ke BKJIIOYAET B ceOsl 3aHATHS JIGKLMOHHOTO TUIA, KOTO-
pble MpelycMaTpuBaloT fepenady yueoHoi nHpopmannu ooydaronmmcs, He00X0AUMOI s To-
CJIETYIOIIETO BBIOJHEHUS paboT, CBA3aHHBIX ¢ OyaylIel npodeccuoHaNlbHOMN 1eITeIbHOCTHIO.

AyIUTOpHBIE 3aHATHUS TPOBOAATCA B BHUAE JEKIMH ¢ wucnonb3oBaHueM [IK wu
KOMIIBIOTEPHOTO TpoekTopa. JlaboparopHble paOOTHl MPOBOASTCS B CHEHUATM3UPOBAHHOM



naboparopuu. CamocrosiTenpHass paboTa CTYACHTOB MPOBOJUTCS IMOJA  PYKOBOJCTBOM
npernojiaBaresieid, ¢ OKa3aHUEM KOHCYJIbTAIlM M MOMOIIM MPH MOJATOTOBKE K KOHTPOJIBHBIM
paboTaM, BHITIOJIHEHUH TIOMAITHUX 3aaHUI

DoH/1 OLIECHOYHBIX CPEJACTB

@OHJ OLEHOYHBIX CpPEACTB MO JUCHUILUIMHE OO0ECIeYnBaeT MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX Pe3yJbTaTOB 00y4deHHs] (KOMIETEHIMH W UX HWHIUKATOPOB) MOCPEACTBOM
MEPONPUITHIA TEKYILIET0, PyOSKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 10 AUCUHUIUIIHHE.

CBsi3p Mex1y (QOpMUPYEMBIMU KOMIIETEHIIUSIMU M (OpMaMH KOHTPOJS UX OCBOCHHUSA
npezcTaBjeHa B CleaAyIomen Tadnuue:

HaumeHnoBanue KoH-
Ne Kon u HauMeHoBaHuEe MHIUKATOPA J10- HaumenoBanue

TPOIIUPYEMBIX PA3AEIIOB o
/1 P py(TCMBI? A CTUKEHUSI KOMIIETEHITHAI OIICHOYHOTI'O CPE/ICTBA

Bxo1HOW KOHTPOJIb

BOHpOCBI BXOAHOI'O

1 | BxoaHo# KOHTPOJIb
KOHTPOJIS /YCTHO)

ATTeCTaI_[I/IH pa3aciioB, TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU

1 Paznen.1. OcHOBBI OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanue
CTPOeHHs BelIeCTB Tect 1
2 Pa3nen.2. Bzaumopeii- | OIIK-1, OIIK-2, OIIK-5, ITK-2 CoOecenoBanue
CTBHE BEIIECTB Tect 2
[TpomesxyTouHas arrectanus
3auer ¢ onenkoii | OIIK-1, OIIK-2, OIIK-5, T1IK-2 Bompocs! k 3auety
(ycTHO)
2 cemMecTp
1 Pazgen 1. O6nrue 3a- OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanue
KOHOMEPHOCTH MPo- Tect 1
TeKAHUH XUMHYECKHX
peakuuii
2 Pa3znen.2.Xumus 31e- | OIIK-1, OIIK-2, OIIK-5, I1K-2
MEHTOB M HX COeIHHe- Cobecenosanue
. Tect 2
HUI
3 Pa3pnen.3. daekrpo- OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanmne
XHUMHUSA Tect 3
ITpomexyTouHas aTTecTanus
OKk3aMeH OIIK-1, OIIK-2, OIIK-5, TIK-2 Borpocsl k skx3aMeny
(ycTHO)

BxoHO# KOHTpOIIb NpeiHa3HaueH /s BBIBICHUS IPOOETIOB B 3HAHUSAX CTYJEHTOB M TOTOBHOCTH
UX K TOJY4YEHHIO HOBBIX 3HaHMUI. OlleHOYHbIE CPEACTBa JUIsl BXOJHOTO KOHTPOJIS MPE/CTaBISIIOT
co0O0# BONIPOCHI, KOTOPBIE 33JJaI0TCS CTYAEHTaM B YCTHOH (opme.

Bonpochl BXOTHOT0 KOHTPOJISI O THCIMIIJIHHE
1. OcHOBHbIE IOHSATHS: XUMHUECKUI 3JIEMEHT, aTOM, aTOMHas Macca, MOJICKyJ1a, MOJIbHAs
Macca, KOJIMYeCTBa BEIIECTBa — MOJIb. 3aKOH ABOTajpo. 3a1auu.
2. OCHOBHBIE  KJIACCHI HCOPraHN4YCCKUX COC}II/IHGHI/II\/'Iﬁ OKCHJBbI, KHCJIOTBI, OCHOBAaHU:,
COJIH.
3. Ctpoenue aroma. DIIEKTPOHHBIE (POPMYJIBI.



[Tepuonnueckuii 3akon /. 1. MeHneneeBa u nepuoguyeckas CucTema.

Xumudeckas CBSI3b M €€ BHJBI.

Krnaccudukanus XUMIUYECKHX PEaAKIIHIA.

CKOpOoCTh XMUMHUYECKUX peakiuid. DakTophl, BIMSIONIME HA CKOPOCTh XUMHUYECKUX
peaKuuid.

8. BaJleHTHOCTH U CTENEHb OKUCIICHHS.

9. OKuCIHTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

10. PacTBOpBI. DNEKTpOIMTHYECKAS TUCCOLIUAIIHS.

11. Dnexrpoinus.

12. Metamnsl. Koppo3ust MeTamios.

No ok

1 cemecTp
Pasznen 1

Bomnpocsl k codecenoBaHHIO
1. OcHOBHBIC TTOHATHUS XUMHU: XUMHYECKHI AJIEMEHT, aTOM, MOJIEKYJa, IPOCThIE U CIIOXK-
HBIC BCILIECTBA.
2. OcHOBHEBIE IOHATHSA XUMHH: a0CONIOTHAS U OTHOCUTEIbHAs aTOMHas Macca, aDCOJIFOTHAs
Y OTHOCHUTEIIbHAS MOJIEKYJISIpHAsi Macca.
3. OCHOBHBIC TIOHATHS XHMHH: MOJIb, MOJIApHAs Macca BEIIECTBA, IKBHBAJICHT, JKBUBA-
JICHTHAs Macca U 00beM BeEIlleCTBa.
4. OCHOBHBIE 3aKOHBI XMMHH: COXPAHCHHUS MAacChl M SHEPIHH, MOCTOSHCTBA COCTaBa, MPO-
CTBIX OOBEMHBIX OTHOIICHHS, ABOTaJIPO, YKBUBAJICHTOB.
CocraB aToMHOTO sizipa. M30TOmbI, H300apshl.
KBanToBbIe uncia.
[Tpunuun [aynu. [Ipumenenne npunuuna [laynu Ha npumMepe 351eMeHTa aproHa
ITpaBuno Xynna. [Ipumenenne npaBuia XyH1a Ha IPUMEPE JIEMEHTA YIIIEpOa
[Ipuniun HamMeHblel sHepruu, npaswia Kneukosckoro. [Ipumenenue npasun Kieu-
KOBCKOT'0 Ha ITPUMEPE JIEMEHTA KaJIUs
10. DnexTpoHHBIE KOH(PHUTYpALIUK aTOMOB U HOHOB.
11. OcHoBHOE U BO30YXACHHOE COCTOSIHHE aTOMA.
12. CeMelicTBa XUMUYECKHUX DIIEMEHTOB
13. lepuoauueckwuii 3axon [I.V1. MenaeneeBa u 1Ba 3Tama ero pa3BUTHSL.

©CoNo O

Paznea 2

1. Xumudeckasi KHHETHKA. [ OMOTeHHBIE peakiiui U UX CKOPOCTh. | eTeporeHHble peakuu u
UX CKOPOCTb.

2. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT KOHIEHTPAIMHA pearnpyromnx BemecTB,
3aKOH JIEUCTBHS MacC, KOHCTaHTa CKOPOCTH.

3. BnusHEE TemmepaTypbl Ha CKOpPOCTh XUMHUYECKUX peakuuit (mpasuio Bant-I'odda, ypas-
HeHue AppeHuyca).

4. XuMmHu4yecKoe paBHOBeCHE CUCTeMbl. KOHCTaHTa paBHOBECHS TOMOTEHHBIX M T€TEPOTeHHBIX
nporeccoB. CMelieHne XuMuaeckoro papHoBecust U npuniun Jle [atense

5. Peakuus uger no ypaBHeHuto Ay + 2By <>C(). Ilpu ycraHoBneHHM paBHOBECHS KOH-
LEHTPalU{ YYaCTBYIOIUX B PEAKIIUU BEIIECTB PaBHbI:

Ca=0,06 momnw/n, Cg= 0,12 momnb/11, Cc = 0,0216 monb/1. Berancaute KOHCTAHTY paBHOBECHS
U MCXOJIHbIE KOHIIEHTpAIUX BemecTB A u B.

6. PaBnoBecue cuctemsl 2NO + O3 ¢>2NO;. ycTaHOBUIOCH MPH CIEAYIONIMX KOHIIEHTpPA-
uax ydacTByronux BemectB: Cno=0,08 mMoms/m, COZZ 0,03 momb/m, CNQ2 = 0,01 monw/n1. BrI-

YHCIUTE KOHCTaHTY paBHOBeCHs U HCXO0qHbIe KoHIeHTparny BemecTB NO u Os.

7. Kax n3MeHsATCs CKOpOCTH NMPSIMON M 0OpaTHON peakIiii M B KaKyl0 CTOPOHY CMECTUTCS
paBHOBecHE B cucTeMe Ay + 2B(;) <> C), eciiu yBenuuuTh IaBIEHHE B CHCTEME B 4 pasa.

8. CreneHb OKUCIICHUS, €€ ONpeeTICHIE

9. TIpomecchl OKUCIIEHHS, BOCCTAHOBIICHHS



10. OCHOBHBIE OKHUCIUTEIN U BOCCTAHOBUTEIHA
11. CocraBneHusi ypaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM AJICK-
TpPOHHOTO OanaHca

12.

Cocrasienus ypaBHeHI/Iﬁ OKHCIHUTCIBPHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ HOHHO-

JIEKTPOHHBIM METOJIOM

13. Tunel OKMCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN

14. Omnpenenenue SKBUBAJIEHTOB OKUCIUTEIS U BOCCTAHOBUTEIIS.

15. Ponb cpenpl B mporeccax OKHCICHUSI-BOCCTAHOBIICHUS

16. HampaBneHHsI OKUCINTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUii

17. OxucauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM NPOTEKatOT o cxemaM. CocTaBbTe 3JIeK-
TPOHHBIC YPaBHEHHUSI U HA OCHOBAaHHMU HMX PACCTaBbTE KOA(PPHUIMEHTHI B YPABHEHUSIX pEaKLU.
JUis Kax10i peakuu yKaxkuTe, Kakoe BELIECTBO SBJISAETCS OKUCIUTENEM, KAKOE — BOCCTAaHOBU-
TeJIeM; KaKOe BEIECTBO OKHUCISAETCS, KAKOE — BOCCTAHABIIUBACTCS:

1.

a)KBr + KBrO; + H,SO, —Br; + K;SO,4 + H,O
6) KCIO3; + H,O0, —KCI + O, + H,0
a) P+ HIOs+ H,O —H3PO, + HI
6) H,S + Cl, + H,O —H,S0,4 + HCI
a) Na,SO3z + KMnO, + H, O —>Na,SO,4 + MnO, + KOH
6) PbS + HNO3 —>S + Pb(NO3) 5 + NO + H,0

a) P+HNO3; + H,O —H3PO,4 + NO

6) KMnO4 + Na,SO3; + KOH —K>MnO4 + Na,SO4 + H,O
a) Cu,0 + HNO;3 —)CU(NO3) >+ NO + H,O

6)KMnO4 + H,0, ->MnO, + KOH + O, + H,0
a) H,S + Cl, + H,O — H,S0O, + HCI

6) K>Cr,0O7 + H,S + H,SO4 — S+CI’2(SO4)3 + K,SO,4 + H,O

ATTGCTEII_[I/IH pasaciia mo AUCHUILIMHE IIPOBOJIUTCA B (bopMe TCCTHUPOBAHUA. Ha Brimonne-

HUE 337aHus oTBOIUTCS 45 MHHYT. TecT — 3TO ¢opMa KOHTpOJI, HalpaBiIeHHAs Ha MPOBEPKY
YPOBHsI OCBOE€HHS KOHTPOIUPYEMOT'O TEOPETUUYECKOTO U IPAKTUYECKOr0 MaTepHalla.

8.

©

Tecr 1.
CKOJIbKO IOypOBHEN B 4-OM SHEPreTUUECKOM YPOBHE ?
1) 3, 25 3)4 42
Kaxoii 13 npuBeEHHBIX MIEMEHTOB UIMEET MUHUMAJIBHOE 3HAaYEHNE HOHHBIX PaJnyCOB?
1) 19; 2)12; 3) 13; 4) 15;
YKakuTe U30TONBI y IPUBEACHHBIX IPYII aTOMOB ?
1) 2A 29A; 2) 0A AT 3) 1A 0AT 4) oA HIA
Kakwue 37eKTpOoHBI SBIISIOTCS BaJICHTHBIMU y anmtoMuHUS Ne 13
1)s2)sup 3)d 4) p
3HaueHUsIM, KaKOro KBaHTOBOT'O YKCJIa OTBEYAIOT HOMEpa Mepruo10B?
DI;2)m; 3)n; 4)s
VKkaXuTe MaKCUMAIIbHOE YHCII0 IeKTPOHOB Ha f-moaypoBHe
1)10; 2)6; 3) 14; 4)18 ;
CKoJbKO 3HaUE€HUH MarHUTHOT'O KBAHTOBOI'O YMCJIa BO3MOKHO IS 3JIEKTPOHOB JIAaHHOTO
CJI0s1, €CJIM BTOPOE KBAaHTOBOE YMCJIO PABHO 37
H2 ; 2)5; 314 4) 7
Yucno HecllapeHHBIX IEKTPOHOB aTOMA IMHKA B HOPMaJIbHOM COCTOSIHUU ?
1)0 2)2; 3) 4 4) 6
YeMy paBHO MakCUMaJIbHOE YHUCIIO MTOJAYPOBHEHN HA SHEPreTUYECKOM YPOBHE?



1) n; 2)2n%; 3)20+1; 4)2(2+1);
10. CkonbKO pa3NIuYHBIX BAICHTHOCTEH MOXKET UMeTh XJiop (Ne 17)?
D1; 2025 3)5; 43
11. K xakomy 3JIEKTpPOHHOMY CEMEUCTBY OTHOCSITCA aTOMbI KaJbIUsI?
1) p; 2)s; 3)d; 4)f
12. Yucno HecmapeHHbIX 3JIEKTPOHOB aTOMa 0JIOBA B HOPMAJILHOM COCTOSTHUM :
1)0 2)2; 3) 4 4) 6
13.Yemy paBHa MakcuMasbHasi BaJICHTHOCTb CEpPbI
1) 2, 2) 4, 3)6;, 4 3
14. Kro aBTOp opmyiasl A = L
m-v
1) [Taymu; ; 2)bop; 3) ne bpoitnb; 4) Mo3nu
15. Kto aBrop popmyssr E= h-v
1) Mozmu ;  2)IInmank; 3) ne bpoiins; 4) Ilaynu

16. Kakue nolypoBHM UMEIOTCSI B IEPBOM SHEPIreTUYECKOM YPOBHE ?
1s; 2)sp; 3)spd; 4)spdf
17. MakcuManbHO€ YHCIIO0 3JIEKTPOHOB HA SHEPreTUYECKOM YpPOBHE ompenenseTcs mno ¢op-
Mmyiie?
1)2(21+1); 2)n*; 3)2n* ;4) m+2l

Tect 2.

1. ITpu yBenuueHUU KOHLIEHTpALMK BelecTBa A B 3 pa3a CKOPOCTh XMMHUYECKOM peakuuu
2Aq) + B¢y = C Bo3pacrer B:

a) 3 pasa;

0) 6 pa3z;

B) 8 pas;

r) 9 pas.

2. CkopocTh TOMOT'€HHON XHUMUYECKOM peakiuy, MPoTeKarollel B BOAHOM pacTBOpE, 3aBU-
CHUT OT:

a) KOHIIEHTPAllUu UCXOTHBIX BEIIECTB;

0) TemIepaTypsl pacTBOpa;

B) JIaBJIEHUS HaJl paCTBOPOM;

') HaJIM4YUs KaTajau3aTopa.

3. Ilpu nmporekaHuu OOJIBIIMHCTBA HEOOPATUMBIX XUMHUUECKHUX PEAKIMHA UX CKOPOCTh B pe-
3yJbTaTe PACXOAOBAHUA UCXOIHBIX BEILECTB:

a) MOCTOSIHHO BO3PACTaeT;

0) MOCTOSIHHO YMEHbBIIIAETCS;

B) CIiepBa BO3PACTAET, a 3aT€M YMEHBIIIAETCS;

T') CTIepBa YMEHBIIIAETCs, & 3aTEM BO3PACTAET.

4. KoHCTaHTa CKOPOCTH XMMHUYECKON PEaKIuu — 3TO:

a) CKOPOCTb peaKklUM Yepe3 €AUHUILY BpEMEHH T0CTIe €€ Havana;

0) CKOpPOCTh peakiMy B TOT MOMEHT, KOT/Ia UCXOJHBIE BEIIeCTBa pacxoaoBanuchk Ha 50%;

B) CKOPOCTb PEAKIIMU B TOT MOMEHT, KOT'/1a KOHLIEHTPALUK KaX10T0 U3 UCXOAHBIX BELIECTB
paBHbI | MOJ'II)/JIMs;

T') CKOPOCTh PEaKIIUM B HAYaJIbHBIII MOMEHT BPEMEHH.



5.YBenuueHue 1aBIeHUs B PEAKIUOHHON CUCTEME:
a) BCerja MpUBOJUT K BO3PACTAHUIO CKOPOCTU XMMUYECKOHN peaKIuu;
0) Bcerjia NpUBOAUT K YMEHBIICHUIO CKOPOCTH XUMUYECKON PeaKklnu;

B) MOBBIIIACT CKOPOCTb PCAKIIUU TOJILKO B TOM CJIy4ac, €CJIM OAHO UJIXN HCCKOJIBKO UCXO -
HBIX BCUICCTB HAXOOATCA B FaSOO6p33HOM COCTOsIHHH,

I') HE BIUSET HA CKOPOCTH JIFO00H XUMHUECKOW PEAKIIHH.

6.CKOpOCTh MPOCTHIX PEAKIIUN KOJTUUECTBEHHO OIPEACIIAETCS C IOMOIIIO:
a) npunuuna Jle — [laTtenbe;

0) TemmnieparypHoro ko3dduuuenra Bant — I'odda;

B) npuHuuna [layny;

I') 3aKOHa JICHCTBYIOIINX Macc.

7. s roMOreHHOM XMMUYECKOM peaklnuy BUa

A(ra3) + B(ra3) =C

IJIaBHBIM (OCHOBHBIM) KHHETUUYECKUM YPaBHEHUEM SIBIISIETCS:

a) v=k'CaCg;

0) v=xACa/ At;

B) v==+ ACp/ At ;

r)v==+ ACg/ AtS.

8. TemnepaTypHbIif KOAPPHUIMEHT CKOPOCTH XMMUYECKOM peakiuu paBeH 2. [Ipu nosblie-
Hud Temreparypbl Ha 30°C CKOPOCTb pEakIMi YBEITUUHUTCS B:

a) 2 paza;

0) 6 pa3z;

B) 8 pas;

r) 12 pas.

9. 3aBUCHMMOCTb KOHCTAHThI CKOPOCTH XUMHUUYECKOHW PeakLUu OT TeMIIepaTypsl (IIpH ee 13-
MEHEHHUH B CAMOM ILIMPOKOM JHAara30He) ONUCHIBAETCS C IOMOIIbIO:

a) 3aKOHa JIEHCTBYIOIINX Macc;

0) 3akoHa Baut — 'odda;

B) YpaBHEHUsSI AppeHuyca;

I') BTOPOT'0 3aKOHA TEPMOIMHAMHKH.

10. Coynapenue MexXy aKkTUBHBIMU MOJICKYJIAMU PEareHTOB:

a) Bcera aBisgercs 3 (HEeKTUBHBIM;

0) MOXKET ObITh U HEI(PPEKTUBHBIM;

B) Bcerja siBisieTcs Head (hEeKTUBHBIM;

F) ABIIACTCA HCO6XO,Z[I/IM]':>IM " JOCTATOYHBIM YCJIOBUCM IJIA HpHHHHHHaﬂBHOﬁ BO3MOXHOCTH
MMPOTCKAHUA XHUMHYCCKOU pCaKknuu.

11. Ha Benn4nHy CKOPOCTH I€TEPOr€HHOM PEaKLUN OKa3bIBAECT BIMSHUE!
a) KOHLIEHTpAalMs BCEX UCXO/IHBIX BEUIECTB, HE3aBUCUMO OT UX arperaTHOr0 COCTOSTHUS;

0) rIona b MOBEPXHOCTHU pa3jiesia MeKIy BeUIECTBaMH, YUaCTBYIOIIMMH B XUMUYECKOU pe-
aKIUHU U OTIMYAIOIIUMUCS IPYT OT ApYyra arperaTHbIM COCTOSIHUEM;

B) HAJIMYKE B PEAKIIMOHHON CMECH KaTajau3aTopa;

F) TOJIBKO KOHIICHTPAIUA F33006p33HI)IX BCIICCTB U BCUICCTB, HAXOAAIIUXCA B paCTBOPCH-
HOM BHJIC.

12. Bo ckounbko pa3 Bo3pacteT ckopocTh peakiuu 2NO(1)+Cly(r)=2NOCI(T) npu yBenuye-
HUM J1aBJIEHUA B CUCTEME B 3 pasa

a) B 27 pa3; 6) B9 pa3; B) B 6 pa3; ) B 18 paz?



IpomeskyTouHasi aTTecTaiust (3a4eT ¢ OLEHKOi)
Bonpochl BEIXOHOT0 KOHTPOJIS

1. [IpeameT u 3a7a4i XUMHHA. XHUMHSI M IPOOJIEMBI DKOJIOTHH. Y CTIEXU COBPEMEHHOM
XUMUU.

2. OcHoBHbIE TOHATUS XUMHH. OCHOBHBIE 3aKOHBI XUMHH.

3. Crpoenue aToMHBIX siaep. Anepras moaens atoma (Pesepdopn). Teopust [Tnanka. I1o-
crynatel bopa. KopnyckynsipHO-BOJIHOBBIE CBOMCTBA 3JIEKTPOHA. Y paBHeHUE Jie-bpoitis.

4. KsanroBbie uncia: rimaBaoe (N), opoutansHoe (), marautHOe (M) ¥ criHOBOE (S); UX
XapaKTEPUCTUKH U B3aUMOCBS3b.

5. Hpunuun [laynu; cnencreus u3 npunuuna [aymu. Ipasuno Xynna. Ipunnun
HauMeHbIIel sHepruu (mpasuiia KiedkoBckoro).

6. DnexrpoHHbIe U rpaduyeckue GopmMyibl. DIEKTPOHHBIE aHanoru. HopmanbHOe 1 BO3-
OyX/I€HHOE COCTOSIHHE aTOMOB.

7. Ilepuoguueckuii 3aKoH u nepuoaunueckas cuctema /[.M.Menneneesa. 3akon Mo3iu.
[lepuonb! U rpymnmnsl B CBETE TEOPUU CTPOEHUs aTroma. BaneHTHOCTh aTOMOB. MI3MeHeHue
CBOMCTB XUMUYECKHUX JIEMEHTOB (S3HEPTUU MOHU3ALNN, JHEPIUH CPOJCTBA K JJIEKTPOHY, JJIEK-
TPOOTPULIATEIILHOCTH, NOHHBIX PAJINYCOB).

8. Xummueckast cB3b. OCHOBHBIC BUBI M XapaKTEPUCTHKH XMMHUYECKON CBSI3H.

9. KoBanenrtnas cBsi3b. Meton BaneHTHbIX cBsi3eil. Teopus JIbtouca. Mexanusm oopaso-
BAHUSI XMMHYECKOM CBsi3U. HachlliaeMOCTh M HapaBI€HHOCTh KOBAJEHTHOM CBs3H. [lonsipHas
KOBQJICHTHAs CBS3b.

10. Honnas cBs3b. Teopus Koccens.

11. B3aumopeiicTBue MEXIy MOJeKyIamMu. JJoHOpHO-akenTopHHAas cBs3b. KoMmruiekc-
HBIE COE/INHEHUS.

12. BonoponHas cBs3b. MeTannuueckas CBs3b.

13. I'mOpuamsanus aTOMHBIX opOuTane. [I[pocTpancTBeHHAsS KOHPHUTYpaLys MOJIEKYII.

14. T'omoreHHbIe U reTeporeHHble cucTeMbl. CKOPOCTh XMMHUECKUX PEAKIHA B TOMO-
TEHHBIX U FE€TEPOTrE€HHBIX CUCTEMaX. DHEPIHsl aKTUBALIUH.

15. 3aBuCHUMOCTH CKOPOCTH XUMHUYECKUX PEAKIUil OT KOHIIEHTPAIMH (3aKOH AeHCTBUS
Mmacc), Temnepatrypsl (pasuiio Baut-I'odpda), karanuzaTopoB. 3akoH JeHCTBHUS Macc 1Jis reTe-
POTEHHBIX PEAKLINH.

16. OOGparumeble peaknuu. PaBHOBeCHOE cocTosiHUE cucTeMbl. KOHCTaHTa paBHOBECHS
JUIsl TOMOT€HHBIX U reTeporeHHbix cucreM. [Ipunnun Jle lllatense. BnusHue naBnenus, remme-
paTypbl, KOHIIEHTPAlUU Ha CMEIIEHNE XUMHUYECKOIO0 PABHOBECHSI.

17. OxucnuTenbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA 3JIEMEHTOB U MEPUOJUUHOCTh UX U3-
MeHeHHs. OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE peakiuu. Ctenenb okuciaenus. [Ipoueccel okuc-
JIEHUS U BOCCTAHOBJIEHUS. TUNNYHBIE OKUCITUTENHN U BOCCTAHOBUTENU. THUIIBI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.

18. Mertoabl cocTaBieHNnEe YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUU:
AJIEKTPOHHOTO OajlaHCca, HOHHO-3JIEKTPOHHBIH.

2 cemecTp
Bomnpocsl k cobecenoBaHUIO

Paznen 1
BHyTpeHHsIs SHEprUs ¥ SHTAIBIINS.
TennoBble 3¢ (eKThl XUMUYECKUX PeaKkiuil (3K30TEPMUUYECKUI U SHIOTEPMUYECKUI).
TepMOXuMHUYECKHE 3aKOHBI.
Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca, cinencrsus us3 3akona ['ecca.
TemioTa 06pa3oBaHus U TEMJIOTA CTOPAHUS BELIECTB.
OHTpoNHs, U3MEHEHNE SHTPOIHMH IPU XUMUYECKHUX TMpoleccax U (a3oBbIX Mepexoiax
Oueprus ['n66ca. Ee n3amMeHnenue npu XuMUYECKUX MPOIIECCaX.
HampaBieHHOCTh XUMHUYECKHUX ITPOLIECCOB

N~ WNE
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37.

PactBopsl. O0mmue cBoiicTBa pacTBOpoB. 3akoHbl Paynsa. OcMoTHUYECKOE 1aBICHHE, 3aKOH
Bant-T'ododa.

Crioco0bI BEIpaXEHUSI KOJIMYECTBEHHOT'O COCTaBa PacTBOPOB(IIPOLICHTHAS, MOJIIPHAS,
MOJISITIbHAS , HOpMaJibHasi KOHLIEHTPAIMKU PaCTBOPOB)

Temneparypa KMIIEHUS CEPOYTIepoIa 46,20°C, a 30YJNIMOCKONNYEKAsi KOHCTaHTa €ro
2,36°. PactBop, conepxamuii 0,512 r cepoyriaepoia, KUIUAT MPU 46,67°C. VI3 cKOIBKHX
aTOMOB COCTOSIT MOJIEKYJIbI CEPBI, PACTBOPEHHOI B cepoyriiepose?

[Tpu pactBopennu 15 r xmopodopma B 400r 3¢pupa, 30yimnockonuyeckas KOHCTaHTa KO-
Toporo pasna 2,12°, Temmeparypa kunenns pacTBopa moBsickmack Ha 0,665°C. Omnpene-
JUTE MOJIAPHYIO Maccy xjopodopMma.

Bonnsiit pactBop, conepxkamuii 5,18 T pactBopeHHoro Bemecrsa B 155,18 r pactBopa,
KPUCTAJUITM3YETCS IPU ~1,39°C. Kpuockonmyeckas konctanTa Boabl 1,86. Onpexnenute
MOJISIPHYIO MacCy pacTBOPEHHOI'O BEIIECTBA.

Boanble pacTBOpHI 3JIEKTPOIUTOB.

Teopus 31eKTPOIUTHYECKON AuccolMaluy AppeHuyca.

MexaHu3M 3JeKTPOIUTUYECKON Tucconnanuu. Monnzanus.

CunpHble U ciladble JIEKTPOIUTHI

Crenenp AucCOIMAINH, KOHCTAHTA JUCCOLUAIIUN

3akoH pazbasienus: OcTBaibpaa

Jucconumanus KUCiaoT, OCHOBaHHM, COEH.

MHorocryneHyaras IUCCOMaluns KUCIOT, OCHOBaHHI

Honno-monexynsapHbie ypaBHeHus. CocTaBlieHne ypaBHEHUH peakunii oOMeHa MEeXIy
AIIEKTPOJINTAMU

Jucconuanus Boabl. BogopoiHblil mokas3arenb cpebl.

Ornpenenure cTeneHb TUCCOIMAIIMN U KOHIIEHTpaIuio noHoB Bogopoaa B 0,01 M pac-
TBOpE a30TUCTOMN KUCIOTHI, eciu Kjy=4,6- 10,

Onpenenure cTeNeHb IUCCOLMALNN U KOHIIEHTpAIM0 HOHOB Boopoaa B 0,1 M pactso-
pe xsopHoBatuctoi kuciaotel HCIO, ecnu Ky=5,0-10°

[Tpu kaKo¥l KOHLIEHTPALIUK PACTBOPA CTENEHb AUCCOLMALIMU A30TUCTON KUCIIOThI OyaeT
paBHa 20%, eciiM KOHCTaHTa MOHU3AIMU paBHA 5,1~10'4? BrruncinTe KOHLIEHTPALUIO
HMOHOB BOJIOpPOJIa B 3TOM pacTBOpE.

Omnpeznenurte cTeneHb AUccCOaMU U KoHIeHTpanuo noHoB [OH] B 0,01M pactBope
NH,OH, ecmi K= 2,0-10”

Onpenenurte CTeNeHb AUCCOLUAIMY U KOHLIEHTPAIMIO HOHOB Bojopoga B 1 M pactso-
pe xnopuctoit kuciotrel HC1O,, ecmu K= 1,1- 107,

Onpenenure cTeNeHb AUCCOLMALIMN U KOHIIEHTPAIMIO HOHOB Bonopoza B 0,1 H pacTBope
cuannbHOM kucnotel HCN, eciau Kﬂ:7,2~10'10 .

CymHocTs ruaponusa.

['unponus comu, 06pa30BaHHON CUILHON KUCIIOTOM € c1a0bIM OCHOBaHHEM

I'maponu3 conu, 00pa3oBaHHOM c1ab0il KHUCIOTON C CUIIBHBIM OCHOBAHHEM

['unponus comu, 06pa3oBaHHOM c1ab0i KUCIOTON C cTaObIM OCHOBAaHUEM

Crenens ruponansa

Kakwue u3 coneit Aly(SO4)3, K3S, PB(NO3),, KCI moasepratorcs ruaponusy? CocraBbre
VMOHHO-MOJIEKYJIIPHBIE U MOJIEKYJIIPHBIE YPABHEHUS T'HIPOJIN3a COOTBETCTBYIOIIMX CO-
neit. Kakoe 3Hauenne pH (> 7<) umMeroT pacTBOPHI ATUX CONECH?

Kakue dakTopsl BIUAIOT Ha CTENEHb THAPOJIN3A CONM. B Kakux ciaydasx MpH MHIpOIH3e
00pasyroTcs Kuciele ( THAPO-) U OCHOBHBIE ( THAPOKCO-) conu? CocTaBbTE HOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUSI TUAPOJIN3a COOTBETCTBYIOLINX COJIEH.

Kaxk 3aBucut crenens ruaponusa ot remnepatypbl? [louemy? B kakyro cTopoHy cMme-
ctutcst paBHoBecue rujpoinsa conu NaCN, ecnu k pacTBopy npubaBUTE: a) 11€104b; 0)
KHCJIOTY; B) XJI0pu]l aMMOHMsI? OTBET MOJITBEPAUTE HOHHO-MOJIEKYJIIPHBIMU U MOJIEKY-
JSIPHBIMU YPaBHEHHSIMH.



38.
39.
40.
41.
42.
43.

BoOoo~No~WNE

wn

No ok

© ©

10.

11.

12.
13.
14.
15.
16.
17.
18.

0.
. AMdoTepHbIE COeAMHEHUSI METAIIIOB
12.
13.
14.
15.
16.
17.
18.
19.

Kaxkoe cTrpoeHue umeeT ABOMHOM 3JEKTPUUYECKUNA CTPO?

Yem 00BSACHAETCS YCTOMYMBOCTD KOJTOMIHBIX CHCTEM?

KaxoBo crpoenue mutniemibi?

Kakune MeTony CylecTBYIOT J1s1 TOJIy4eHHS KOJUIOUIO0B?

B uem cyniHocTh nosryueHus 3051ei METOI0M MENTU3auun?

Yro takoe koarymsinus. Kakue ¢pakTopbl BbI3bIBAIOT KOATYIISIIHIO?
Pa3nen 2

DopMbI HAXOXKICHUSI METAUIOB B MPUPOJIE

[TonyyeHnue MeTamioB U3 pya

MeToabI BOCCTaHOBIICHUS METAILIOB

[TonyyeHne YMCTHIX METAIIOB

1. X¥MHYECKHE CBOMCTBA METAJLIIOB.

B3anmoaeiicTBre METaIOB C CEPHOM M COJISTHOM KUCIOTaMH.
BzaumopeiicTBHE METANIOB ¢ a30THOM KHCIIOTOMA.
ITaccuBalys METAJIIOB.

JelicTBue mienoueid Ha METaJuIbL.

KucnopoHbie coeTMHEHNUS] METAIIJIOB

IM'mapoxcuibl MEeTaIIOB
JIOHOpHO-aKIIENTOPHAs CBSI3b B KOMIUIEKCHBIX COSMHEHUSIX
Teopus KOMIUIEKCHBIX coeuHeHnid BepHepa
KomrnekcoobpaszoBarein
Bunsl murangos
CtpoeHue u 3apsiJi KOMIUIEKCHOTO HOHA
KommiexkcHble KaTHOHBI 1 aHUOHBI
Y CTOMYNBOCTE KOMITJICKCHBIX COSTUHEHUH
Pa3nen 3

DIEKTPOXUMHUECKHUE MPOIECCHl HAa TPaHMIIE pasjiena ¢as.

JIBOMHOM JIEKTPUYECKUN CIION.

Bo3HukHOBEHME MTOTEHIIMAla Ha TpaHUIE pasjena (as3: MeTamul/ pacTBOp JIEKTPOJIUTA.
DNEeKTPOAHBIN MOTEHIHA.

["anpBannyeckuii anement. IlpuHnun paboTsl. DNEKTPOABHIKYILAS CHUIIAa HIIEMEHTA.
CraHmapTHBII BOJIOPOIHBIN 3JIEKTPO.

CrangapTHble MOTEHIIUATIBI METAIUTMYECKHUX AJIEKTPOJIOB.

3aBUCUMOCTB AJIEKTPOIHBIX MOTEHIIMATIOB OT KOHLIEHTPAllM HOHOB B pacTBOpeE. Y paBHe-
Hue HepHcra.

KoHIIeHTpallnOHHbIE rajbBaHUYECKHUE SJIEMEHTHI,

MapraniieBslii JeKTpOIl B pacTBOPE €ro COoiM uMeeT notenuuain - 1,23 B. Bel uncnure
KOHIIEHTPALIIO0 HOHOB Mn?* (B MOB/1M).

[Totenmman cepedbpsHoro snekrpoaa B pactBope AGNO3 cocraBmin 90% oT 3Ha4eHHS €ro
CTAaHAAPTHOTO AMEKTPOAHOTO MOTeHIHana. YeMy paBHAa KOHIEHTpauus noHoB Ag' (B
MOJIb/11)?

[Tpu xakoii KOHIICHTpAIIUK HOHOB ZN (B MOJIb/T) MOTEHIMAN IIMHKOBOTO JJIEKTposia OyaeT
Ha 0,01 B MeHbI1I€ €ro CTaHIapTHOTO IEKTPOAHOrO NOoTeHIMana?

CyIHOCTB 3JE€KTpOIn3a

DJIEKTPOJIN3 PACIIaBOB U PACTBOPOB COJIECH

BTopuunbie npo1eccrl Npu IEKTPOIU3E

[TocnenoBaTenbHOCTh Pa3psIKU HOHOB MPH JIEKTPOIIU3E

DIIEKTPOJIN3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM

3akonsl dapazes. Beixoa mo Toky.

DIEeKTpoIU3 pacTBOpa HUTpara cepedpa MpOBOIUIHN TIPHU cujie Toka 1,5 A B TeueHnue 3 u.



CocraBbTe 3JIEKTPOHHBIC YPaBHEHHS MPOIIECCOB, MPOUCXOIAIINX Ha deKkTpomax. Kakas
Macca cepeOpa BBIJEIIIIACh HAa KaTolle W KakoB 0ObeM rasa (H.y.) BBIICJIMBIIETOCS Ha
aHoze?

19. Ilpu snexrponuse pactBopa Opomuma meau (Il) (yronapHbIE 3IEKTPOIBI) HA OJHOM W3
aNeKTpooB Bbaenuiock 0,635 r meau. CKoIbKO TpaMMOB OpoMa BBLICITHIIOCH HA IPYTOM
ANIEKTPOJIe, €CiIM BbhIXOA Mo TOoKy Opoma 90%? CocrtaBbTe ypaBHEHUS peaKLUH,
IIPOTEKAIOLINX HA 3JIEKTPOAAX.

20. Daexrponus pacteopa Nal nmpoBoaunu npu cuie Toka 5 A B Teuenue 1,5 u CocraBbTe
AJICKTPOHHBIC YPABHEHUS MPOIIECCOB, POUCXOISIINX HA YTOJIBHBIX AIEKTPOIAX, U BbI-
YHUCIIUTE Maccy BEIIECTB, BHACTUBIINXCS Ha KaTo/e U aHoe?

21. Koppo3ust MeTasios.

22. Knaccuduxkaiuys KOppO3HOHHBIX MPOIECCOB.

23. Xumuueckas Koppo3us (ra3oBasi KOppo3usi, KOppo3us B HEINEKTpoauTax). Kunernka
xummuueckoi koppo3uu. KosduuneHt cruiomnocTu.

24. DeKTpOXUMHUYECKasi KOPPO3Us; €€ BUJIBI U CYITHOCTh. KOppo3us ¢ BOIOPOTHOM 1 KU C-
JIOPOJIHOM JIETIONAPU3AIIUCH.

25. Knaccugukanus METO10B 3aIIUTHl METAJUIOB U CILIABOB OT KOPPO3UH.

26. MeTayTnyecKue 3alluTHBIC TOKPBITHS (KaTOIHBIC M aHOIHBIE).

27. CriocoObl HAHECEHU ST METALTMYCCKUX TTOKPBITHIA.

28. Hemerannuyeckue 3alIUTHBIE MOKPBITUA. OKCUIUpOBaHUE (BOPOHEHUE, AaHOAUPOBAHHE).
docdaTtupoBanue.

29. DIEeKTPOXUMUYECKUE METOBI 3alTUTHI (IPOTEKTOPHASI 3aIIUTa, KATOAHAS 3alIUTa).

30. M3MeHeHue CBOKWCTB KOPPO3MOHHOMN CPEJIbl: MHTHOUTOPHI KOPPO3HHU, UX KIIACCH(PUKAIIUS
U MEXaHU3M JICHCTBUS.

31. Kak npoucxomutr armochepHass KOpPpO3us JIY)KEHOTO M OIMHKOBAHHOTO JKeJe3a Tpu
HapylIeHuu MOKpbITUA? COCTaBbTE 3JEKTPOHHBIE YPABHEHHSI aHOAHOTO M KaTOIHOTO
npoiieccoB. KakoB coctaB mpoayKToB?

32. B pacTBOp AJEKTPOJINTA, COACPIKAIIECTO PACTBOPEHHBINA KUCIOPO/I, OMYCTUIIH JKEJIE3HYIO

TUTACTUHKY M JKEJIE3HYIO TUIACTUHKY, YACTHYHO IMOKPBITYIO MelIbI0. B kKakoM ciydae mporece

KOPPO3UH KeJie3a NpoxXoAuT uHTeHCuBHee? CocTaBbTe ANIEKTPOHHBIE YPAaBHEHUS aHOJHOTO U

KaTO/IHOT'O TIPOIIECCOB
ATTecTtanus pa3ienos

Tecr 1.

1. PactBopaMu Ha3bIBarOTCA:

a) TEPMOJIMHAMUYECKH YCTONUNBbIE TOMOT'€HHbIE CUCTEMBI, COCTOALIHNE U3 ABYX U 00-
Jiee KOMIIOHEHTOB;

0) TepMOJIMHAMUYECKH HEYCTOMUYUBBIE TOMOTE€HHBIE CUCTEMBI, COCTOSIIUE M3 OJTHOTO
KOMIIOHEHTA;

B) TEPMOJMHAMUYECKH YCTOWYUBBIE I'€TEPOTrE€HHBIE CUCTEMBI, COCTOSIINE U3 OJHOTO
KOMIIOHEHTA;

I') TEPMOAMHAMHUYECKH HEYCTOWYMBBIE T€TEPOreHHbIE CUCTEMBI, COCTOSIIIIUE U3 JIBYX U
0ojiee KOMITIOHEHTOB.

2. PacTBOpPHMOCTB — 3TO:

a) KOJIMYECTBO MOJIEH BellecTBa, ClIocoOOHOE pacTBOPUTHCS B 1 J1. pacTBopa;

0) macca BemectBa (T), criocobHast pactBopuThes B 100r (mm 1000 r) pactBopuTens;
B) XMMHUYECKOE KOJIMYECTBO BEIIECTBA, CTOCOOHOE PaCTBOPUTHCA B 1 KT pacTBODPA;

I') KOJINYECTBO MJI BELIECTBA, CIIOCOOHOE pacTBOPUTHCA B 1 MoJie pacTBopa.

3. IIpu pacTBOpeHNH TBEPBIX BEIIECTB B BOJIE TEIIOTA:

a) BcerJia MorJonaeTcs;

0) Bceraa BhIIETSCTCS,

B) MOXET MOIJIOIATHCS WM BBIACIATHCS;

T') HE BBIIEJSETCS U HE TIOTJIONIAETCS.



4. B mporiecce pacTBOPEHHUS PA3TUYAIOT CTAINU:
a) GU3HYECKYI0 M XUMHYECKYIO;
0) GU3NYECKYI0 1 MEXaHUYECKYIO;
B) XUMHUYECKYIO U TEPMOJUHAMUYECKYIO;
I') XUMHYECKYIO U MOJIEKYIISIPHYIO.
5. Ha xuMu4eckoi cTauy pacTBOPEHMsI TPOUCXOIUT:
a) pa3pylIeHHe KPUCTATUINIECKOHN PEIIeTKH pacTBOPSIEMOTO BELIECTBA;
0) pacnpezeneHre YacTUL] pacTBOPSEMOrO BEIIECTBA BO BCEM 00bEME pacTBOPa;
B) 00pa30BaHKE THIPATOB;
) o0pa3oBaHUE COJIHBATOB.
6. Ha ¢m3nyeckoit cragum pacTBOPEHHsSI TPOUCXOIUT:
a) pa3pylleHHe KPUCTANINYECKOM peIeTKH pacTBOPSIEMOro BEIIECTBA;
0) pacrmpeesieHre YaCTHUI] paCTBOPSEMOI0 BEIIECTBa BO BCEM 00BbEME PacTBOPa;
B) 00pazoBaHME TUIPATOB;
r) 00pazoBaHue COIHBATOB.
7. Tennoty, BeLAEISAEMYIO WX HOMJIOIAEMYO IIPU PaCTBOPEHUH 1 MOJIs BELECTBa,
Ha3bIBAIOT €T0:
a) paCTBOPUMOCTBIO;
0) TerI0TON pacTBOPEHMUS;
B) TEIUIOTOM pacTBOpa;
T') TeMIepaTypHbeiM K03 unmeHTom.
8. PacTBOp, B KOTOPOM COJEPAKUTCSA MAKCUMAJIbHO BO3MOXKHOE B JJAHHBIX YCIOBUSX
KOJINYECTBO PACTBOPEHHOTO BEIIECTBA, HA3bIBACTCS:
a) KOHLIEHTPUPOBAHHBIM;
0) MepecChIIICHHBIM;
B) HACBILICHHBIM;
') HEHACBILLIEHHBIM.
9. MaccoBas 101151 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOIIECHUE:
a) Macchl paCTBOPEHHOT'O BEUIECTBA K Macce pacTBOPUTEIIS;
6) Macchl paCTBOPUTEIISE K Macce paCTBOPEHHOT'O BEILIECTBA;
B) MacChl pacTBOpa K Macce paCTBOPEHHOTO BEIIECTBA ;
') Macchl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpA.
10. M3 KOHIIEGHTPUPOBAHHOTO PACTBOPA MOKHO MOIYYUTh pa30aBICHHBbII:
a) yJanssi pacTBOPUTEIIb;
0) 106aBIIsIst PACTBOPUTEITH;
B) y/1aJIsisl paCTBOPEHHOE BEIIECTBO;
T') 100aBIIsisl PACTBOPEHHOE BEIIECTBO.
11. MaccoBas 107151, BBIpa)K€HHAasl B IPOILIEHTaX, ITOKA3bIBACT:
a) maccy BemtectBa B 100 My pacTBopa;
6) maccy Beniectsa B 100 r pacTBopa;
B) Maccy BeniectBa B 1000 r pacTBopa;
r) maccy Bemectsa B 1000 r pacTBopHUTEsL.
12. MaccoBasi 107151 BRIpaKaeTcs B:
a) r/m;
0) MOJIB/T;
B) JIOJISIX €AMHUIHI ;
T') IPOLIEHTaX.
13. MonsipHasi KOHLIEHTPAIHs BELIECTBA — TO OTHOIICHHUE:
a) KOJIMYECTBA PACTBOPEHHOIO BEUIECTBA K 00bEMY paCTBOPUTEIIS;
0) KoJIMYecTBa paCTBOPEHHOT'O BEIIECTBA K 00bEMY pacTBOPA;
B) KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA K MACCE PACTBOPUTEIIS;
I') Macchl BelecTBa K 00beMy pacTBopa.



14. KonnuraTuBHBIMHM CBOMCTBAMU PaCTBOPOB SIBJISIOTCS:
a) OCMOTHYECKOE JIaBJICHHUE;
0) MOHM)KEHUE TEMIIEPATYPhl 3aMEP3aHUsl PACTBOPOB;
B) MOBBILICHNE TEMIIEPATYPhl 3aMEP3aHUs PACTBOPOB;
I') IOBBILLIEHUE TEMIIEPATypPbl KUIIEHUS PaCTBOPOB.
15. Ocmocom Ha3bIBaeTCs:
a) Mpolecc IPOHUKHOBEHUS MOJIEKYJI PACTBOPEHHOI'O BEIIECTBA YEPE3 MMOIYIIPOHUIIA-
eMylo MeMOpaHy U3 pacTBOpa ¢ 00JIbIIeH KOHLIEHTPAel B pacTBOP C MEHbIIIEH KOH-
LEHTPALIUEN;
0) NpeuMyIIeCTBEHHO OJJHOCTOPOHHSS CaMONPOU3BOJIbHAsA AU Py3us MosIeKyI pac-
TBOPUTEIIS Uepe3 MOYIIPOHUIIAEMYIO MEMOpaHy U3 PacTBOpa ¢ MEHbILEH KOHIIEHTpa-
[IMel B pacTBOP ¢ OOJIbIIICH KOHIICHTPAIIUEH;
B) MPOLIECC PABHOMEPHOT'O PaCHpPEEIICHUsI MOJIEKYJI PACTBOPEHHOTI'O BELIECTBA 10
BCEMY 00bEMY pacTBOpA;
I') IPEUMYIIECTBEHHO OJTHOCTOPOHHSISI CAMOTIPOU3BOIbHAA AU(PPY3Usi MOJEKYI pac-
TBOPUTEJIS Yepe3 MOTYIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa ¢ OoJIbLIeH KOHIIEHTpa-
LIMEl B paCTBOP C MEHbIIIEH KOHIICHTPALIUEH.
16. 3akon Bant-T'odda:
a)P=C*R *T;
6) P=C*F * T;
B) P=R * F * T;
r) P=n*R *T.
17. 3aBUCUMOCTD JJaBIEHUSI HACBIILIEHHOTO 11apa pacTBOPUTEIIS HaJl paCTBOPOM OT
MOJIbHOH J10JIM PaCTBOPEHHOT'O BELIECTBA HA3BIBACTCSL:
a) 3aKoH Payuns;
0) 3axoH Baut-I'odda;
B) 3akoH HepHcra;
r) 3akoH Dapaes.
18. UTo u3 nepeyncieHHOro SBIsIeTCs CIeICTBUEM U3 3aKoHa Payis:
a) pacTBOPBI KUIIAT MpH OoJiee BHICOKOM TeMIepaType, YeM YUCThII pacTBOPUTEINb;
0) pacTBOpPBI KUIIAT IIpU O0JIee HU3KOM TeMIiepaType, YeM YUCThI PACTBOPHUTEID;
B) pacTBOPHI 3aMeP3al0T MpH 0o0Jiee BHICOKOH TeMmepaType, YeM YUCThIN pacTBOPH-
Telb;
I') paCTBOPHI 3aMep3at0T MpH Oosiee HU3KOM TeMreparype, YeM YUCThII pacTBOPUTENb.
19. B popmyne Atgn = E * m cumBon «E» — 3t0:
a) SHeprus aKTUBALVH ;
0) 50yIITMOCKOTTMYECKas KOHCTAHTA;
B) KPUOCKOIIMYECKasi KOHCTAHTA;
T) TEII0Ta KUIIEHUS.
20. D0yIHOCKONTNYECKUI METO/1 — 3TO METOJ UCCIIE0BAaHUs, OCHOBAaHHBIH Ha:
a) U3MEPEHUH JaBJICHUS;
0) U3MEpEHUN IEKTPOIIPOBOIHOCTH;
B) U3MEPEHUU TEMIIEPATYPhI KUTICHHUS;
I') U3BMEPEHUH TeMIIEpaTyphl 3aMep3aHusl.

Tecr 2.
1. Camplii pactipocTpaHeHHBIH METAJI B 36MHOI KOpe.
1. Fe
2. Ti
3. Al
4. Ca



2.. Kako#i u3 METaJioB CrOCOOEH BBITECHSTH BOJOPOJ U3 BOJIBI PH KOMHATHOM TeMIiiepaType?

1.
2.
3.
4.

Cu
Fe
Na
Ag

3. Kakoil u3 MeTalJIoB aKTUBHEE BCETO PEarupyeT ¢ KUCIOPOIOM IMPU KOMHATHOU TeMmIiieparype?

1.

H~own

agrwpnE

PONMEO

el S

Fe

Hg

Ag

Cu

4.C KOHIICHTPUPOBAHHOM a30THOM KUCIOTON He Oy/1eT B3aMMOCICTBOBATS.
Cu

Fe

Cr

Zn

C constHOM KUCIO0TON He OyJeT B3aMMO/IeHCTBOBATD.

1. Cu

2. Fe

3. Al

4. Zn

C KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTOM HE Oy/IeT B3aUMOACHCTBOBATH.
1. Cu

2. Fe

3. Mg

4. Zn

C pacTBOpOM eAKOro HaTpa He OyJeT B3auMOJIeHCTBOBATh.

1. Ga

2. Zn

3. Fe

4. Al

B crakan ¢ 60 1t 10 % pactBopa HCI Hackimanu 8 r xene3HbIX OMUIOK U OCTABHIIA CTOSITh
Ha Bo3ayxe. Ha crnenyromuii JeHb 0OHApYKUIIH, YTO B CTaKaHEe 00pa30BaliOCh BEIIECTBO
cocTasa:

1. FeClI2

2. Fe(OH)CI

3. Fe(OH)CI2

4. Fe(OH)2C

[Teproanueckoit TabIUIE STIEMEHTOB METAITIAMH SIBJISIFOTCS BCE DJIEMEHTHI
ocHoBHBIX noarpymi III u IV rpynn

ocHoBHBIX noarpymnn VII u VIII rpynn

OoCHOBHBIX noarpymi [V u V rpynn

MOOOYHBIX MOATPYIII

. MeTamisl B CBO6OI[HOM COCTOSHHH B XO0J€ XUMHUYCCKUX peaKuHﬁ MMPOABJIAIOT

TOJIBKO OKUCIUTEIbHBIC CBOMCTBA
TOIBKO BOCCTAHOBUTEIBbHBIE CBOMCTBA
U OKHUCIUTEIbHBIC CBOMCTBA, U BOCCTAHOBUTEIbHBIEC CBOMCTBA
HE MPOSIBJISIIOT TAKUX CBOWCTB
11. Kakue u3 yKa3aHHBIX HUKE METANIOB OyIyT B3aMMO/IEHCTBOBAThH C BO-

JIOM TIpU KOMHATHOM TeMImeparype:
1) Fe, Co, Ni;
2) BCe METAJLJIBI, CTOSIIIIME B PSITY HANIPSKEHUH 0 BOJOPO/A;
3)Cu, Ag, Au;



4)Ba, Sr, Ca;

5)Be, Al, Mn?

12. Kakue npoayKTel 00pa3yroTcsi Ipu JEHCTBUH BOJbI HA MarHUM:

[)MgO,Hy;

2)MgH,,02;

3)Mg(OH)z;

4) Mg(OH)2, Hy;

S)MgOZ,Hz?

13. Kakoe coearHeHne antOMUHHS 00pa3yeTcs Mpy B3aUMOCHCTBUH €ro ¢ paCTBOPOM
TUAPOKCHUIA KAJIUSL:

1)A1203;

2)A1(OH)s;

3)K[AT(OH)4];

4) HEeT OTBETA;

5)A1H3?

14. Kakue npoayKThl MOTYYarOTCs MPU B3aUMOACHCTBUH OEPUILIHS C PACTBOPOM TH/I-
POKCHJIA KaJus:

1) Be(OH), , K;

2) KzBGOz, H-0;

3) Kz[Be(OH)4];

5) Kz[Be(OH)4], Hy?

Tect 3

1.Ha ocHOBe XMMH3Ma NPOLIECCOB, MPOTEKAIOIINX B FAJIbBAHNYECKUX IEMEHTaX, ONPEEIIH-
T€, B KAKOM CJIy4yae HUKEJb SIBJISIETCS BOCCTAHOBUTEIIEM:
1. Zn/ZnSO4/INiSO4/Ni 2. Ni/NiSO4//CuSO,/Cu 3. Ni/NiSO4//MgSO4/Mg

2. YeMy paBeH 3JEKTPOJHBINA OTEHLIMAN CBUHIIA, onyiieHHoro B B 0,01 M pactBope HUT-
paTa CBHHIIA.
1.+0,184B.  2.-0,277B. 3.-0,184B.  4.-0,126B
3. VKaxuTe, B KAKOM U3 CIEIYIOIINX IaJbBaHUYECKUX YIEMEHTOB KaTOJHBINA ITPOLECC BbI-
pasurcs ypauenuem Ph?*+2e=Ph°

1. Pb/Pb?*/IMg* Mg 2. Pb/Pb**//Cu?*/Cu

3. Pb/Pb*/IAg*IAg 4. Pb/Pb*//Hg* IHg
4. Yemy pasna O./1.C. raapBaHU4ECKOIO JIEMEHTA COCTOSIIIEM U3 HUKEIEBOTO JIEKTPOa,
HOTPYKEHHOro B 1* 10°M pacTBOp XJIOpHUAA HUKEIII U XPOMOBOI'O 3JIEKTPOJA, IIOTPYKEHHO-
ro B 1¥10°M pacTBOp XJI0pUIa XpoMa.

1.+0,490B. 2..-0,490B. 3.+0,360B. 4.-0,360B.
5. [Ilpu anekTponuse pacTBopa, Kakoi ColM y Karoja OyneT pa3psbkarbes Boga?
1. Hutpar nuHka. 2.Hurpar cepebpa
3.Hutpar menu. 4. Xnopua Marausi.

6. [Tpu padunupoBanuu meau Tok cuioi SOA Beimensier 3a 10 yacoB 550t meau. Beraucnure
BBIXOJI 110 TOKY.

1. 41,3%. 2.92,15%.

3.184,3%. 4.20.51%
7. CKOJIbKO KYJIOHOB AJIEKTPUYECTBA ObLIO MPOITYIICHO Yepe3 EKTPOIU3ep, eCIM Ha KaToae
mpu 5ToM BhIenmiiock 10,8r cepedpa?

1. 9550 Ku. 2.96500 Kn.  3.4800 Ki. ~ 4.965 Ku.



8. Uepes crienyrormiyie pacTBOPHI MPOITYCKAIN B TEUEHUE HEKOTOPOTO BPEMEHU TTOCTOSIHHBIH
TOK. YKaXKHTE, B KAKOM ciydae y katoaa pH>7.

1.Womun xamust. 2. Xnopua meau. 3. Hutpar cepe6pa. 4. Hutpar pTyTH.
9. Kakoit MeTarmi MOKHO 3JIEKTPOIUTUYECKH OCAUTh TOJIBKO U3 paciljiaBa ero coiu?
1. Hukens. 2. Cepebpo. 3. Kanuii. 4. Menb

10. B ueMm cymHOCTh XUMHUYECKOH KOppo3uu MeTauioB? 1. B kakoMm M3 yKa3zaHHBIX MPOIIEC-
COB IIPOUCXO/IUT XUMUYECKast KOPPO3Usl MarHus?

1. Mg + H2SO4= MgSO;, + H; 2. Mg +CuSO4= MgS0O4 +Cu
3.2Mg +0, —“— 2MgO 4. Mg + H,0 —2—>Mg(OH), +H,
11. Kakoii U3 ykazaHHBIX METOJIOB 3alUThl HA3bIBAETCS IPOTEKTOPHOM 3aITUTON?
1. OxcuaupoBaHue. 2. Tepmuueckast o6paboTka cTamu

3. TlpucoenuHeHue K CTAILHOMY KOPITYCY IUHKOBOH TIACTUHBI
4. O6paboTka cTaau a30THOW KHUCIOTOH.
12. YkaxuTe, Kakoe U3 MPUBEACHHBIX MMOKPBITUH jKeJie3a SBISETCS aHOIHBIM?

1.Fe—2Zn 2. Fe— Ag 3.Fe — Ni 4.Fe—-Cu
13. Kakoii MeTayiI clieyeT B3STh JUIs IPOTEKTOPHOM 3aIIUTHI JKejie3a 0T KOPPO3uu?

1. Mapranen. 2. Cunel. 3. Menp. 4. Hukennp
14. Kakoii XMMHUYECKUN COCTaB BEIIECTBA OOpa3yeTcs: MPH HAPYIICHUU MOKPBITUS HA BO3-
JyXe Ha MMOBEPXHOCTHU JTYKEHOT0 *kee3a?
1.Fe(OH)3 2.FeO  3.Sn(OH), 4.5n0

[TpomexyTouHas aTTecTalus - IK3aMEH
Bormpocsl k 3x3ameny

1. OcHOBHBIE MOHATHS XUMHYECKOW TePMOAMHAMUKA BHYTpEHHSsI SJHEPT U U DHTAIBIIUS CH-
ctembl. TernoBble 3 HEeKTh XUMUYECKUX peakiuil. TepMoXxuMuieckre ypaBHeHUs. 3aKOHbI
['ecca. DHTaNBNMsA 00pa30BaHUSI XUMUUYECKUX COCTMHEHUH.
2. DHTPOIUS U €€ U3MCHCHHE TTPH XUMHUYECKHUX peakiusax. JHeprus [ m66ca u HanpaBIeHHOCTh
XUMUYECKHUX PeakUUid. Y CI0OBHUS CaMONPOU3BOJIBHOIO MPOTEKAHNS XUMUYECKUX peakluid. Y cio-
BUSI XUMHYECKOTO PaBHOBECHSI.
3. ducnepcHbie cucTemsl, nx kinaccudukanus PactBopsl. Knaccudukanus pactBopon. CriocoObl
BBIPKEHMS KOJIMUECTBEHHOTO COCTaBa pacTBOPoB. PacTtBopumocTs. 3mMeHeHne sHTaNbIIuU 1
SHTPOIIUHU NIPU PACTBOPEHHUH.
4. Xumundeckas Teopust pactBopoB. OO1Ire cBOMCTBA pacTBOPOB. 3akoHbl Payns. OcMoTnueckoe
naBieHue, 3akoH Bant-I'odda. Xumuueckoe paBHOBECHE B paCTBOpax.
5. BoaHble pacTBOpHI 37EKTPOIUTOB. Teopus aneKTpoauTuueckoi nuccounanuu. Ipouecc nuc-
counanuu. CuibHbIe U cadbie 3MeKTPoauThl. CTENeHb U KOHCTaHTa JUCCOLMANNU. AKTUB-
HOCTb.
6. DnexTponauTHUYecKas AUCCOIUAIUs BoIbl. BogopoaHblil mokaszarens cpeabl. MHANKATOPHI.
7. I'maponus comei.
8. ManopactBopumsbie coearHenus. [IponsBeneHrne pacTBOPUMOCTH.
9. Komnonnnsie pactBopsl. CTpoeHHE MHIEIUIBI. MeTOIbI IOTYYEeHUsI KOJUIOUIHBIX PacTBOPOB.
Koarynsuus KoImonaHbIX pacTBOPOB.
10. OOGmast xapakTepUCTUKa XUMHUYECKUX SJIEMEHTOB U UX
11. coenunenuii. Meramnbl. Hemeramner. ['panuna LuaTms.
12. CriocoO#bI mosrydeHusi METaJIOB M HEMETAJUIOB
13. Xumuueckue CBOWCTBAa METAILJIOB: B3aUMOJICHCTBUE C BOJIOW, KHCIIOTAMU IIETOYaMHU.
14. s — Mmeranapl, UX XUMHYECKHE cBOKcTBA. CBOHCTBA COEAUHEHHUS S — METAJIJIOB
15. p — MeTanmbl, UX XUMHYECKHE CBOMCcTBAa. CBOWCTBA COCTUHEHHS [ — METAJIIOB
16. d- meramisl, uxX XuMu4eckre cBoiicTBa. CBoiicTBa coenHeHNs d — MeTaIOB
17. Hemeramnbl. O6mas xapaktepuctuka. O030p CBONCTB.



18. KommnekcHble coenunenus. Teopust Bepuepa. Knaccugukarnusa. Ctpoenue. /lucconmanus.
YcroiunBocTs. KOHCTaHTa HECTOMKOCTH.

19. DraexTpoxuMHUECKHE MPOIECCHl HA TpaHulle pasaena (as3. BozHukHOBeHHE MOTEHIMAala Ha
rpanuie pasjena (as: MeTal/ pacTBOp MIEKTPOIUTA. DIEKTPOIHBIN noTeHuuan. CTaHaapTHBIN
BOJIOPOJHBIN JIEKTPOLI.
20. CranpapTHble NMOTEHLMAIbl METAIIMYECKUX 3JIEKTPOJOB. 3aBUCUMOCTb 3JIEKTPOJHBIX IO-
TEHI[MAJIOB OT KOHLIEHTPALIMU MOHOB B pacTBope. Y paBHeHue HepHcTa.

21. T'anbBaHWYECKUI SJIEMEHT.
LIEHTPALMOHHbIE TaJIbBAHUYECKHUE SJIEMEHTHI.

22. CyIHOCTb 3JIEKTPONIN3a. DINEKTPOIU3 pPacIliIaBOB U pacTBOpoB. IlocnenoBarenbHOCTh 3M1eK-
TPOJHBIX MPOLIECCOB. BTOpHUHbBIE MPOIIECCH MPU IEKTPOIn3€e. PacTBOpHUMBIE U HEPACTBOPUMBIE

aHOMBI.

[Tpunuun pa®oThl. DNEKTPOABIKYILAsA cuia dneMmeHTa. Kon-

23. 3axonsl Papazes. Beixon mo Toky. [lonspusanus u nepeHanpsHKeHUe JIEKTPOI0B

24. Vcnosnp3oBaHUE MPOLIECCOB AIEKTPOJIN3A B TEXHHUKE (IIOJyYEHNE METAIJIOB, HAHECEHUE
raJIbBAHUYECKUX TTOKPBITUI).
25. XuMHUYecKue CBOMCTBA METAJLIOB.

26. Kopposwus metayioB. Kiaccudukanus KOppo3HOHHBIX MPOIECCOB. XMMHUYECKast KOPPO3HUs
(razoBast KOppO3Hsl, KOPpPO3Us B HE3eKTpoauTax). Kunernka xummuueckoit koppozuu. Koapou-
LUEHT CILJIOLIHOCTH.
27. DexTpoXuMHUUecKas KOppo3us; €e BUJbl U CyIIHOCTh. Koppo3ust ¢ BOIOPOIHON U KU CIIO-
POIHOM AENOoNspU3aueH.
28. Knaccudukanus METo10B 3allUThl METAJIOB U CILIABOB OT KOppo3uH. MeTtannnyeckue 3a-
HIUTHBIC MOKPHITHUS (KaTOJAHBIC U AHO/IHBIE).

29. Hemerannuueckue 3allUTHbIC MOKPBITHS. OKCUAMPOBaHUE (BOPOHEHHUE, AaHOJUPOBAHHUE).
30. DeKkTpOXMMHUYECKHE METO/IbI 3alUTHI (TPOTEKTOPHAs 3aIMTa, KATOIHAS 3aIUTa).

31. M3meHeHue CBOMCTB KOPPO3MOHHOM CpeJibl: HHTMOUTOPHI KOPPO3UH.

OueHuBaHue CTy/IEHTa Ha 3a4eTe 1o JucuuIuinHe «OO0ueil 1 HeOpraHM4eCcKONH XUMUS»:

banisl
(uToroBoit OcBoenue
. . . TpeOoBanus Kk 3HAHUAM
PEUTHHIOBOW | KOMMeTeHIU
OLIEHKN)
100-85 [IponBunyThiii | OTBETHI Ha TOCTABJIICHHBIC BOMPOCHI TOJHBIC, YETKHE W
YPOBEHb pasBepHyThle. PemieHust 3agad JIOTWYHBI, JTOKA3aTeNbHBI U
JEMOHCTPUPYIOT aHAIUTHYECKHE M TBOPUYECKHE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennnii JlatoTcsi TONMHBIE OTBETHI HA IIOCTaBJICHHBIE BOIPOCHI.
YPOBEHb [Toka3aHO yMeHHE BBLAEIATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U.
[Tpu pemieHnn 3amaq OMYIIEHBl HE3HAYHUTENIBHBIC OIINOKH,
UCTIPABJIICHHBIE C TIOMOINBIO  «HABOISIINX»  BOIPOCOB
Tperno/iaBaTers.
69-60 bazoBsrit OTBeTHl Ha BOINPOCHI M pEIICHHs ITOCTABICHHBIX 3a/ad
YPOBEHb HE/I0CTaTOYHO IMoJHbIe. JIorMka W MOCIen0BaTENbHOCTh B
peLIeHNH 3a7lady UMEIOT HapylleHus. B oTBeTax oTCyTCTBYIOT
BBIBOJIBI.




Crynent, nonyuuBmuii MmeHee 60 % oT MakcMMaIbHOTO Oajuia 3a pas3zaes AUCIUIUIMHBI WIN
HpOMC)KYTO‘IHyIO aTTeCTalnuIo, CYUTACTCA HCATTCCTOBAHHBIM I10 HaHHOﬁ JOUCIIUIIIINHEC.

Hrorosas oreHka mo 3k3aMeHy BBICTaBIISICTCS] IyTEM IepeBo/ia HaOpaHHbIX 0aIOB B CO-
OTBETCTBHH CO CIIEAYIONICH TaOIHIICH:

OreHka o S5-6aJuIbHOM IIKae CymMa 0asIoB 3a pa3Jieibl ’ Onenka ECTS
9K3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouwoy 75-84 C
70-74 D
3 @ 65-69
«YO0BILEMBOPUMETLHOY 60-64 E
2 — «Hey0081emBoOPUMENbHOY Menee 60 F

Y4eOHo-MeTOAMYECKOEe H MH(POPMALITMOHHOE o0ecredeHne
yueOHOM TUCUMILTUHBI

OcHoBHAas

1. Axmeros, H. C. Ob6mas u Heoprannueckas xumus : yueOHuk i By30B / H. C. Axme-
ToB. — 12-¢ m3n., crep. — Canxr-IlerepOypr : Jlans, 2021. — 744 c. Pexxum pocryna:
https://e.lanbook.com/reader/book/153910/#1

2. I'manka, H.JI. O6mas xumus: yue6noe nmocodue / I'muaka H.JIL. - Mocksa: KuoPyc,
2021. - 749 c. Pexwum nocryna:
https://www.book.ru/view5/be5de2a0f50d795811f3de7259325445

3. Kupunnos, B. B. Heopranuueckast xumusi. Teoperndeckue ocHOBHI : yuebHnuk / B. B.
Kupumnos. — Cankr-IlerepOypr : Jlans, 2020. — 352 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/131011/#1

JdomosiHuTEIbHAS
4. Anexcanaposa, D. A. Heoprannueckas xumus. TeopeTnueckrue OCHOBBI U J1abopaTop-
HBI MPaKkTUKYM : yueOHHMK / O. A. AnekcanapoBa. — 3-e u3f., crep. — Canxt-IleTepOypr :

Jlanb, 2020. — 396 c. Pexxum noctyna: https://e.lanbook.com/reader/book/130569/#1

5. .bimnos JI.H. C60opHuK 3a1au ¥ ynpakHEHUH 1o obuieil xumuu: yyeOHoe nocodue /
JLH. briunos, WU.JI. Tlepdunosa, T.B. Coxonosa. — Cankt-IletepOypr: Jlanb, 2016. — 188 c. Pe-
*uM focrymna: https://e.lanbook.com/reader/book/75504/#1

6. Kparkmii Kypc TeopeTHuecKkoil HeopraHndeckoi XxuMuu : yaebnoe nocobue / E. T'.
['onuapos, B. 0. Konnpammn, A. M. Xosus, 0. I1. ApunorenoB. — Cankr-IlerepOypr : Jlans,
2017. — 464 c. Pexxum noctyna: https://e.lanbook.com/reader/book/93591/#1

7. TapxoB KIO. OOmas u  Heopranmdeckas  xumus.  OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKIMM M XUMHUYeckoe paBHoBecue. COOpPHHUK 3a/llaHUil UM BapHaHTOB:
yuebHoe nocobue / K.}O. Tapxos. — Cankr-IlerepOypr: Jlans, 2019. — 80 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/111891/#1

8. T'maponus coneit [Tekct] : MeToA. yka3. K BhIIN. J1ab. pad. mo kypcy "Xumus" s
CTyJl. TEXH. CIEIl. M Harmp., o Kypcy "OOmas u Heopranudeckass XuMmus'" st cTya. Hamp. "Xu-
MHUuecKast TexHojorus" Bcex gpopm. o0yu. / coct.: llepouna H. A., Cunununa U. H. - banakoso:
BUTU HUAY MUDU, 2016. - 12 c.

9. KommuekcHble coenunenus [TekcT] : MeTol. ykas. K BbIIL. J1a0. pal. mo kypey "Xu-
Mus" A0S CTyH. TEXH. CIel. U Hamp., o Kypcy "OOmast 1 HeopraHuyeckas XuMus' i CTYy.
Harnp. "XuMmuueckas TexHonorusa" Bcex ¢opm o0yd. / coct. lllepobuna H. A. - banakoso: BUTU



https://e.lanbook.com/reader/book/153910/#1
https://www.book.ru/view5/be5de2a0f50d795811f3de7259325445
https://e.lanbook.com/reader/book/131011/#1
https://e.lanbook.com/reader/book/130569/#1
https://e.lanbook.com/reader/book/75504/#1
https://e.lanbook.com/reader/book/93591/#1
https://e.lanbook.com/reader/book/111891/#1

HUAY MUY, 2016. - 12 c.

10. Ckopoctb xuMHu4eckux peakiuii [TekcT] : MeTon. yka3. K BbIM. J1ald. pad. mo Kypcy
"Xumus" U1 CTyA. TEXH. CHel. U Hamp., o Kypcy "OOmias u Heopranudyeckasi XuMus'" s CTyA.
Harp. "Xumudeckas TexHosorus" Bcex ¢gopm o0yd. / coct. Cununpina U.H. Tapanosa C.A.- ba-
nmakoBo: BUTU HUSY MUDU, 2020. - 16 c.

11. Kopposus metaminoB [Tekct] : MeToa. ykas. K BhII. jabd. pad. Hamp., o kypey "O6-
iasi ¥ HeopraHu4veckas Xumust'" s cryn. Hamp. "XuMudeckas TexHoiorus" Bcex Gopm o0yd. /
coct. TapanoBa C.A., Cuauneina U.H. - banakoso: BUTU HUAY MU®DU, Anpobarus

12. Dnekrponus meramioB [Tekcr]| : mMerona. yka3. K BbII. J1ad. pad. Hamp., MO Kypcy
"OOmas ¥ HeopraHuueckas Xumusa'" st cTyd. Hamp. "XuMHu4ecKas TexHosorus" Bcex (hopm
00yu. / coct. Tapanosa C.A., Cununsina U.H. - banakoso: BUTU HUAY MU®U, 2020. - 16 c.

13. OkucnuTenbHO-BOCCTAaHOBUTENbHbIE peakuuu [TekcT| : MeToA. yKas. K BbIN. Jial.
pa0. Harmp., o Kypcy "OOmas u Heopranudeckast XuMus" Juist CTyA. Harp. "XuMHUyecKas TeXHO-
norus" Bcex ¢opm oOy4. / coct. Tapanoa C.A., Cununpina M.H. - banakoso: BUTU HUAY
MU®U, 2020. - 16 c.

14. T'anpBanm4deckuii 25eMeHT [TekcT] : MeTo. yka3. K BhIN. J1a0. pad. Hamp., MO Kypcy
"OOmast 1 HeopraHuveckas XuUMuA'" I cTynd. Hamp. "Xumuyeckas TexHoJorus'" Bcex (opm
00yu. / coct.Tumoruua H.M., Cununsina M. H. - banakoso.: BUTH, 2016. - 12 c.

15. DaextposuTUUecKas JUCCOIMAIUs peakiuu [ TekcT]| : MeToa. yKa3. K BbIIL. J1ad. pao.
Hamp., o kypcy "OOmas u HeopraHuueckas Xumus" As CTyl. Hamp. "XuMudeckas TEXHOJO-
rust" Bcex (opm 00yu. / coct. Tapanoa C.A., CununeiHa M.H. - Bamakoso: BUTU HUAY
MHU®U, 2020. - 16 c.

16. Merauel u ux cBoiictBa [Tekcr]| : MeTon. yka3. K BbIN. Jiad. pad. HAmp., M0 Kypcy
"OOmas 1 HeopraHudeckas XuMusa' Ans cTyd. Hamp. "Xumuueckas TexHoJorusa" Bcex (Gopm
00yu. / coct. Tapanosa C.A., Cununeiaa U.H. - banakoso: BUTU HUAY MUOU, 2020. - 28 c.

17. Xumuueckuii 3xkBuUBaneHT [TekcT] : METOA. yKa3. K BbIM. Jab. pal. HAmp., 0 Kypcy
"OOmast 1 HeopraHumveckas XuUMuA" 1 cTynd. Hamp. "Xumuyeckas TexHoJorus'" Bcex (opm
00yu. / coct. Tapanoa C.A., Cununeina U.H. - banakoo: BUTU HUAY MU®U, 2020. - 16 c.

18. Ompenenenue atomHON Maccel meraiuia[Tekcr]| : meron. yka3. K Beim. mab. pad.
Hamp., o kypcy "OOmas u HeopraHuueckas Xumus" Ais CTyl. Hamp. "XuMudeckas TEXHOJO-
rus" Bcex ¢opm o0yu. / coct. TapanoBa C.A., CununpiHa W.H. - banakoo: BUTU HUAY
MUDU,

19. Omnpenenenne TEIIOTH pacTBOpeHUs coieil [TekcT] : MeTon. yka3. K BbII. Jal. pad.
Harp., no kypcy "OOmas u HeopraHuyeckast XuMus" Ui cTyl. Hamp. "XuMUYecKas TEXHOJO-
rus" Bcex ¢opm o0yu. / coct. TapanoBa C.A., CununpiHa W.H. - banakoo: BUTU HUAY
MUO®U, Anpobarus

20. OOmias u Heopranmdeckass Xumus [TeKCT] : MeToA. yKa3. K BBIN. KOHTP. pad. Hamp.,
no kypcy "OOmiast 1 HeopraHuueckass XuMus'" A cTyJ. Hamp. "XuMudeckas TEXHOJIOrHs" Beex
dbopm 00yu. / coct. Cununeina M. H. - banakoso: BUTU HUSY MU®U, Anpobarus

JIeKTpPOHHO-0nb1uoTeunbie pecypest BUTH HUAY MUDU

- 3JIeKTpoHHO-0uOmuoreuHas cucrema HUAY MU®DU (cBunerenscTBo 0 TocyAapcTBEH-
HOM peructpanuu 6a3sl JanHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHrueHUsI KOJTHYECTBA
noJjb30Baresel u 6e3 orpaHUuEHUs CpOKa UCIIOIB30BAHUS PECYPCOB;

- DIIEKTPOHHO-OMOIMoTeuHass cucteMa «KOHCYIbTaHT cTyleHTa» (0OIIecTBO C OTpaHHU-
4eHHOW OTBeTCTBEHHOCThIO «[lomuTexpecypey). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha
MPEIOCTaBlIEHUE JOCTYNa K DJIEKTPOHHOM OMOiIMOTeke K KomIuiekTaM «MenunuHa. 3apaBo-
oxpaHeHne. bazoBas komnekuus», «KHurm wusparenscrBa «@PeHukc», «M3marenbckuil aoM
MOMMW», «Kuuru uznarensctBa «lIpocmnexTy»: «MHOCTpaHHBIE S3BIKWY. .. 110 31.08.2022 1.;

- DJICKTPOHHO-0MOIMoTeYHas cucreMa «AWOyke» (moroBop Ne 09-21-910 ot 02.07.2021
I.) Ha nnpepocTasieHue gocryna mo 31.08.2022 r.;



- JIEKTPOHHO-OnOMoTeuHas cucrema «Jlaub» (morosop Ne 10-21-910 ot 16.07.2021 .
TOJIbKO Ha KHUTH U3JaTeNbCcTBa «Jlanb») Ha npegocrasnenue nocryna mo 31.08.2022 r.;

- JIEKTPOHHO-OMOMMoTeuHas cucrema «Jlaub» (morosop Ne 11-21-910 ot 16.07.2021 .
Ha KHHUTH JPYTHX M31AaTEIbCTB-TIAPTHEPOB M3AATEILCTBA «JIaHb») Ha MpeAoCTaBICHHUE JOCTYIA
no 31.08.2022 r.;

- 3IeKTPOHHO-61GMoTeuHas cuctema «<FOPAWT» (moroop Ne 13-21-910 ot 30.08.2021
r.) Ha mpeaocrasieHue gocrymna mo 31.08.2022 r.;

- DJIEKTPOHHO-OMOMMOTeuHast cucreMa «KoHcympTanT Bpauda» (moroBop Ne 590KB/05-
2021 ot 01.06.2021 r.) Ha mpemoctarieHue gocryna mo 06.08. 2022 r.;

- JIEKTPOHHO-O0MOMMoTeunas cucrema «BOOK.ru» (morosop Ne 56 ot 21.06.2021 r.) Ha
npenocrasiieHue poctymna no 31.08.2022 r.;

- Hay4Has OJJCKTpOHHas Oubnnoreka «elibrary» (moroBop Ne SU-353/2022 or
14.12.2021 r.) na mpegocraBienue qocryna mo 31.12. 2022 r.

- MEXIyHapoIHbIN oHMaitH pecypc ProQuest (moroBop Ne 19-21-910 ot 18.10.2021 1.)
Ha npeaocTasienue gqocryna mo 30.11. 2022 r.

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcenl:

- Tpoliecc peanu3anuu o0pa3oBaTeIbHON MPOrpamMmbl MO JTUCHUIUIMHE «AHAJIUTHYECKas
XUMUS U (PU3UKO-XMMHYECKHE METO/bI aHalln3a» B cOOTBeTcTBHH ¢ TpeboBanusmu OI'OC BO
obecrieyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrpaMMHOTo obecrieueHust «Wordy,
«Power Paint» «Excel»;

- TepedeHb PecypcoB HMH(GOPMAIMOHHO-TEICKOMMYHUKAIMOHHON cetn «MHTepHeT»
HEOOXOUMBIX JJISi OCBOCHUS JUCLUTUIHHBIL:

1. EnuHoe okHO pocTyma K oOpa3oBarenbHbBIM pecypcam (paszen «Maremartuka u
€CTECTBEHHOHAyYHOE OOpa3oBaHHe», MOApa3len «AHATUTHYECKAas XUMHUA») [DIeKTPOHHBIN
pecype] — Pexxum nocrymna: http://window.edu.ru/

MarepuanbHO-TEXHHYECKOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI

JIeKIMOHHBIE 3aHATHS MPOBOIATCS B CHEIHAIM3HPOBAHHBIX AYAUTOPHSIX, OCHAIICHHBIX

MYJIbTUMEAUHHBIM 000pyioBaHueM. [IpakTudeckne 3aHATHS TPOBOJATCS B 3THUX )K€ ayJUTOPUAX
C TOCELIEHUEM J1abopaTopui, OCHALIEHHBIX CTAHAAPTHBIMM KOMIUIEKTAaMH OTEYECTBEHHBIX U
3apyOeKHBIX MPUOOPOB U YCTAaHOBOK. MyNbTUMEIUIHBIN KypcC KLU, BUACOPUIBMBI, MAKETHI

U IIJ1aKaThI.

Y4eOHO-MeTOoANYeCKHEe YKA3aHUs AJI CTYICeHTOB

1. YkazaHus s npoCcaylnBaHus JEKIUN

[Tepen HavanoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCS ¢ YYEOHBIM IUIAHOM INPOBEICHUS
JIEKIIMH U CIIUCKOM PEKOMEHI0BAHHOW JIUTEPATYPBI.

Ilepen mocelieHHEM OYEPENHOW JIEKIUM OCBEXHUTh B IAMATH OCHOBHBIE KOHUEMNLUU
NPONJEHHOTO paHee MaTepuaina. [loAroToBUTH Mpu HEOOXOAMMOCTH BOMPOCH IPETOAABATEIIIO.
He Hazno omacartbesi, 4TO BOMPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHUE CIeAYeT yIeNsITh He popMyIaM U MaTeMaTUYECKUM Bbl-
KJIaJKaM, a COJIEP’)KaHNIO U3y4aeMbIX BOIIPOCOB, ONPENEICHHUSIM U TOCTAHOBKAM 3a/1a4.

B npouecce n3ydeHus JIEKHMOHHOTO Kypca HEOOXOIMMO MO BO3MOKHOCTU 4YacTO BO3-
BpalaThCs K OCHOBHBIM MOHATHAM M METOJIaM pelleHHs 3a/1a4 (374eCh BO3MOXKEH BHIOOPOUYHBIH
KOHTPOJIb 3HAHUN CTYJI€HTOB).

KenarenbHO HCIIONB30BATh KOHCIEKTHI JIEKIIMH, B KOTOPBIX HCIOJIB3YETCS INPUHATAs
IpernoiaBaTeaeM CUCTeMa 0003HAUCHUH.

Jnis 6osee moapoOHOTO M3YyUEHHs Kypca clieyeT paboTaTh ¢ peKOMEHI0BaHHBIMH JIUTe-
paTypHBIMU UCTOYHUKAMU ¥ BHOBb MOSIBJISIOIIMMHCS HCTOUHUKAMHU.

2. YKa3aHus 1S y9acTHs B IPAKTUYECKUX 3aHATUAX

Ilepen mocemennemM ceMrUHapa ysICHUTh TEMY 3aHATUSA U CAMOCTOSITENIbHO U3YyYUTh CBS-


http://window.edu.ru/

3aHHBIE C HEW MOHATHS U METO/IbI PELLICHUS 3a/au.

[lepen pemieHuem 3agad akTUBHO y4acTBOBATh B OOCYXKICHHUH C MPEIO01aBaTeIeM OCHOB-
HBIX TIOHSTUM, CBI3aHHBIX C TEMOU 3aHATHUS.

B npouecce pemenuns 3aa4 BECTU ITUCKYCCHIO C IPENOABATENEM O MPABWIBHOCTU MPU-
MEHEHUS METOJIOB UX PELICHMUS.

[To BO3MOXHOCTH CaMOCTOATENBHO JOBOJUTH PEUICHUE IIPeAlaraeMbIxX 3a/1a4 O OKOHYa-
TEJIbLHOTO UTOTA.

B koH1e 3aHATHS IpU HEOOXOJUMOCTH BBISICHUTD y MPENOJaBaTElNIs HECHbBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTAThl BHITOJHEHHUS Pa0OThI HEOOXOAUMO pacledaTaTh.

3. Yka3zanus 1l BBITOJHEHUS J1a0OpaTOPHBIX paboT

Cobmronate TpeOOBaHUS TEXHUKU O€30MACHOCTH, JJISl YErO MPOCITYIIAaTh HEOOXOAUMBIE
pa3bsICHEHUS O IPABWJILHOCTH MTOBEACHUS B Ta0OPATOPHUU.

[lepen BbImoOTHEHHEM J1a0OPATOPHOI PabOTHI MPOBECTH CaMOCTOSITEIBHO MOJATOTOBKY K
paboTe HM3y4yUB OCHOBHBIE TEOPETHUUECKHE IOJIOKEHHS, 3HAHHE KOTOPBIX HEOOXOAMMO MJisi
OCMBICJICHHOTO BBITIOJTHEHUSI PaOOTHI.

B mporecce BbInonHEHUST pabOThI CIEAYET MOCTOSHHO OOIIAThCS C MpernojaBaTesieM, He
JIOITYCKasi IO BO3MOKHOCTH HEMPABWIbHBIX JICUCTBUM.

OcHoBHBIE Pe3yabTaThl IKCIIEPUMEHTOB HEOOXOAUMO 3a(PUKCUPOBATH B MUCbMEHHOM BU-
Ie.

[Tpu cnaue 3auera mo paboTe MOATOTOBUTH OTUET O MPOJEIAHHOM paboTe, T TOKHBI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yxa3aHus AJis BBIIOJHEHHS] CAMOCTOSTEIbHON pabOThI

[Tonyuuts y npenojaBarens 3alaHUE U CIIUCOK PEKOMEHIOBAHHOM JuTepaTyphl. M3yue-
HUE TEOPETHUYECKUX BONPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CaMOCTOSITENIBHO, HO IpU
3aTpyJHEHUSAX 00paIarbes K MpenojaBaTento.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOICTAaHHON padoTe.

[Tpu BeIMONHEHUU (POHTANBHBIX 33aJaHH 10 YCMOTPEHHUIO TpernojaBarens padoTa Mo-
KeT ObITh OlleHeHa 0e3 MMCbMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI, MPU
YCIIOBHH aKTUBHOW CAMOCTOSITENILHON PaOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Y4eOHO-MeTOoAUYEeCKHEe YKA3AHU AJIsl IpenojaBaTeiei
1. Vkazanusg 1uid npoBeaeHus JIEKIUH
Ha nepBom 3ansATHM 110 TaHHOW Yy4eOHOM TUCHUIIIIMHE HEOOXOIUMO O3HAKOMHUTH CTY-

JIEHTOB C MOPSAKOM €€ U3YYEHHUsI, PACKPBITh MECTO M POJIb JUCLUILIMHBI B CHCTEME HAYK, €€
IPaKTUYECKOE 3HAUEHUE, IOBECTHU JI0 CTYJEHTOB TpeOOBaHUs Kadeaphl, OTBETUTH HA BOIIPO-
CBI.

[Tpy moAroToBKe K JEKIMOHHBIM 3aHATUSAM HEOOXOAUMO MPOAYMAaTh IJIaH €ro MpoBe-
JIEHUs, COIepKAaHUE BCTYNUTEIBHONW, OCHOBHOU U 3aKJIFOYUTEIIBHON YaCTH JIEKIIMH, O3HAKO-
MUTBCSI C HOBUHKaMHU y4e€OHOW M METOAMYECKOHN JUTepaTypbl, NyOIHKAUsIMU NEPUOANYE-
CKOHM MeyaTu MO TeMe JIEKIMOHHOIO 3aHATUSA. Y TOYHHUTH IJIaH MPOBEJEHUS J1aOOpaTOPHOIrO
3aHATHUSA 110 TEME JICKIUH.

B xone nekuMoHHOro 3aHsTHs MpenojaBaTeslb JOHKEH Ha3BaThb TeMY, ydeOHbIE BO-
IIPOCHI, O3HAKOMUTH CTYJEHTOB C IEPEYHEM OCHOBHOW M JIOIIOJIHUTEIBLHON JUTEPATYpPHI 110
Teme 3aHATHs. PackpbiBas cojiepkaHue yueOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY-
JICHTOB Ha OCHOBHBIX KaTErOpUsX, SABJICHHUSIX U Ipolieccax, 0COOEHHOCTSIX UX MPOTEKaHMUS.
PackpeiBaTh CYIIHOCTH M COAEP’KAHHUE PA3JIUYHBIX TOUEK 3PEHHUSA M HAYYHBIX MOAXOIO0B K
00BSCHEHUIO TEX WM UHBIX SIBJICHUM U mporeccoB. [IpuBoInuTh IpUMeEpBHI.

3amaBaTh MO XOAY M3JI0KEHHS JEKIIMOHHOTO MaTepuaia BOIPOCHI U CAaMOMY J1aBaTh
Ha HUX OTBET. JTO CIIOCOOCTBYET aKTHBM3AI[MH MBICIUTEIbHON AESTEIbHOCTU CTYJEHTOB,



NOBBIIIEHUIO UX BHUMaHUS M MHTEpeca K MaTepually JEKIUH, ee coaepkanuto. [Ipenona-
BaTelb JOJKEH PYKOBOAUTH pabOTOM CTYIEHTOB IO KOHCIIEKTUPOBAHHIO JIEKLIMOHHOTO Ma-
Tepuasa, MoJAYepPKUBaTh HEOOXOAUMOCTh OTPAXKEHMSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUI
M3y4aeMOU TEMBI.

B 3akimrounTeNnbHOM YacTH JEKIMH HEOOX0auMO c(hopMynupoBaTh OOIIME BBHIBOJIBI
[0 TE€ME, PacKpbIBAIOIIME COJIEPKAHME BCEX BOIPOCOB, MOCTABIECHHBIX B JeKIUH. O0b-
SBUTb O TeME JJaOOPAaTOPHOI'O 3aHATHUS, TEME CAMOCTOSITEIbHON PabOThl, 1aTh KpaTKue pe-
KOMEHJIAlMHU 110 MOATOTOBKE CTYAECHTOB K 3aHATHUSAM, TECTUPOBAHUIO, IOJTOTOBKU pedepa-

TOB. OnpeaeanuTb MECTO ¥ BpEMsI KOHCYJIbTALlUU CTYJEHTAM.

2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYHUTH TEMY 3aHSITHUS.

OO0cynuTh OCHOBHBIE IOHATUS, CBA3aHHBIE C TEMOM 3aHATUS.

B nponecce penienus 3a1au BECTH AUCKYCCUIO CO CTYI€HTaMU O IPaBUJIBHOCTH IIPUMEHE-
HUS TEOPETHUUECKUX 3HAHUM.

OTmeyarthb CTYJCHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JUCKYCCHSX.

B xoH1e 3aHATHS 3a/1aTh ayTUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Jyist IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmronats TpeOOBaHMsI TEXHUKU O€30MIaCHOCTU U MPOBOJUTH HEOOXOIMMbIE Pa3bsCHEHUS
0 MPaBUJILHOCTH MOBEJEHUS B J1aOOpaTOPHUH.

[lepen BbINoIIHEHNEM J1A0OOPATOPHON pPabOThI MPOBEPUTH CTEIIEHb TOTOBHOCTU CTY/IEHTOB,
HAIIOMHHUTH U OOCY/IUTh OCHOBHBIE TEOPETUYECKHE ITOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOIMMO
JUISL OCMBICTICHHOT'O BBIMIOJIHEHUS paboT.

B mporuecce BeImonHEHUsT pabOTHI CIeIyeT MOCTOSIHHO OOIIAThCS CO CTYACHTaMH, HE JO-
IyCKasi 10 BO3MOXKHOCTH UX HEIPABUJIbHBIX ACHCTBUI.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YyIbTATHI SKCIIEPUMEHTOB ObLUTH 3a(pUKCHPOBAHBI CTY/ICH-
TaMU B IUCbMEHHOM BUJIE.

[Tpu npueme 3auera mo pabore TpeOOBaTh OTYET O HPOJAETIAHHON paboTe, e NOJDKHBI
OBITH OTPa’KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

B 3akmounTenbHON yacTH J1abOpaTOPHOTO 3aHATHUS CIEAYET MOJBECTU €r0 UTOTH.
OTtBeTuTh Ha BOIIPOCHI CTyeHTOB. Ha3BaTh TeMy 04epeqHOro 3aHATHS.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOATEIbHONU pabOThl CTYyIEHTOB

[To ycMoTpeHuto mpernoaBaTens 3aaHue Ha CaMOCTOSITENIbHYIO PabOTy MOKET ObITh MH-
JTVBHUTYaJTHHBIM HITH (POHTATHHBIM.

[Tpu ucnonb30BaHUN MHAMBUIYAIBHBIX 3a/laHUM TpeOOBaTh OT CTYAEHTa MUCbMEHHBIN OT-
YeT 0 MpojieTIaHHON padoTe.

[Tpu mpuMeHeHUH (QPOHTANBHBIX 3a/laHUIM BECTH KOJJIEKTHUBHBIE OOCYXJIEHHs CO CTYJIEH-
TaMU OCHOBHBIX TEOPETUUYECKUX MOJIOKEHHI.

C 1enpio KOHTPOJIS KayecTBa BBIIOJHEHHS CaMOCTOATENbHOM paboThl TpeboBaTh MHIU-
BU/yaJbHbIE OTYETHl (AOMYCTHMO BMECTO NMUCHBMEHHOIO OTYETa MPUMEHSATh WHAMBHUAYaJIbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

[Tocne kax0ro JIGKIIMOHHOTO M Ja0OpaTOPHOTO 3aHATHS CAEIaTh COOTBETCTBYIO-

LIYHO 3aIIMCh B )KypHAJIaX y4yeTa IOCEIAeMOCTH 3aHATHI CTYJAEHTaMHU, BBIICHUTD Y CTapOCT
y4eOHBIX TPYII MPUYUHBI OTCYTCTBHSI CTYACHTOB Ha 3aHATHUSX. [[pOBOAUTH TpyMNIOBBIE U
VHJIUBUyAJIbHbIE KOHCYJBTAIIMU CTYAEHTOB B XOJE WX MOJATOTOBKH K TEKYIIEH U MpoMe-
KYTOYHOM aTTECTAIUU 10 y4eOHOW TUCIIUTUINHE.



[Iporpamma coctaBineHa B cooTBercTBuHM C TpeboBanusmu OC HUAY MUOU mno

HarpasieHuto noarotoBku 18.03.01«Xumuyeckass TEXHOIOTHS

- 7
07174
PaGouyro mporpammy coctaBuiia JOIEHT - [// 2Z Cununpina U.H.

i
Peniensent: noueHT % 3yooBa H.I'.

[Iporpamma omobOpena Ha 3acemanmu YMKH 18.03.01 Xwumwudeckas TEXHOJOTHUS OT
31.08.2021 rona, mpoTtokos Ne 1.
-

[Ipencenarens yueOHO-METOIMYECKONH KOMUCCHH v YepHosa H.M.



