MHHHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHMSA
POCCUMCKOH ®EJEPALIMA
CDeL[epa.nbﬂoe rocyrapCcrBeHHOC 610)1)K6THO€ 06pa30BaTeJILHOC YUYpPEKIACHUE BBICIICTO 00-

pa3zoBanus «Kadapauno-bajakapckuii rocy1apcTBeHHbIi YHHBEPCHTET
um. X.M. bepoexoBa» (KBI'Y)

NHCcTHTYT XMMHUH U 0MOJI0THH

Kadeapa Heoprannueckoi u pusnyecko XuMuu

COI'JTIACOBAHO YTBEPXKIAIO
PykoBomautens OITOII O.H. Bonomma  JIlupexTop MHCTUTYTA P.Y. baxena
« » 2022 r. « » 2022 T.

PABOYAS IIPOI'PAMMA JUCLUIJIMHBI
«XUMHUD»

Hanpasnenue noaroToBKu
15.03.02 «TexHosioru4ecKue MaliuHbI M 000PYI0BAHM E»

[Tpoduip moaAroToBKH
MamuHbI ¥ annapaThl MUIEBbIX MPOU3BOIACTB

Kpanmudukanus (CTerneHb) BHITYCKHUKA
bakanasp

dopma o0yueHus
Ounas

Hanbuuk 2022



PaGouas nporpamma aucuurnHbl «Xumus» /cocT. A.A. Kapos — Hanpunk: ®T'BOY
KBI'Y, 2022. - 35 c.
Pabouass mporpamma mpenHa3zHauyeHa IS MPENoAaBaHUs AUCUMIUIMHBI 110 HAarpaBiie-
HUI0 oAroToBku 15.03.02 TexHonornuecknue MamuHbl ¥ 000pyaoBaHus (Mpoduib « MalHbl 1
anmaparbl MUIIEBBIX TPOH3BOJICTBY).

Pabouast mporpaMma cocTaBlieHa ¢ y4eToM (elepalIbHOr0 roCyJapcTBEHHOTO 00pa3oBa-
TEJIBHOrO CTaHJapTa BbICIIEro 00pa3oBaHus MO HarpaBieHuIo noArotToBku 15.03.02 «TexHono-
rMYECKHe MalIUHbI U 000pyaoBaHue» Ne 728, yTBepkAEHHOIO npuka3oM MuHucTepcTBa 00pa-
30BaHus U Hayku P® «09» aBrycra 2021 r.



[\8]

=]

Conepxanue

Ilenu 1 3a7a4n OCBOCHUS TUCIHUAILUIMHEL. . ....ooovnrereeennnnns.
Mecro mucuumiunsl B ctpykrype OIIOII BO.................
TpeGoBanus K pe3ybTaTaM OCBOCHUS COACP>KaHUS

D107 (0310701011705 S
ConeprkaHue U CTPYKTypa IUCUUIUTAHBI (MOIYJIA). ... ......
OrneHOYHBIC MaTEPHAIIBI IS TEKYIIET0 U PYOSI)KHOTO KOHTPOJIS
yCIIEBAaeMOCTH U MIPOMEKYTOYHOU aTTeCTAlUN

Meroanueckue MaTepHualbl, ONPEICIISIONINE TPOLIEYPhI OLICHU-
BaHWS 3HAHWI, YMECHU, HABBIKOB U (WJIN) OIBITA JESITEILHOCTH .
VuebHO-MeToIHUecKoe oOecIieueHrue JUCIUIUINHEL. . ... ..
MarepuanbHO-TeXHUYECKOE 00eCredeHUE JUCITUTUTHHBI.
Oco0eHHOCTH peann3aluy JTUCITUTITUHBI 1711 MHBAJTUIOB | JIUIL C
OTPAaHUYEHHBIMHU BO3MOYKHOCTSIMH 37I0POBBA. ....vvennaennne...
Jluct u3meHeHuii (onosHeHui) B pabouelt mporpamMmme AUCLIU-
TJIAHBI

&~ 0

17

28
31
33

34
34



1. HEJIA U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBI

Henv oucuunaunwvi:
Lenpto n3ydeHuss 1 OCBOCHHS JUCLUIUIMHBI SBISETCS (POPMHUPOBAHUE Y CTYAECHTOB 3HA-

HUH B 00JIACTH COBPEMEHHOW XHMMHH, MOJydeHHEe (yHIaMEHTAIBHOTO 00pa3oBaHUs, CIOCO0-
CTBYIOIIECTO PA3BUTHIO TUIHOCTH.

3adauu QuCUUNJIUHbBL:

N3ydyeHre OCHOBHBIX XMMHYCCKHUX SIBIICHUH; OBJIAJCHHE (yHIAMEHTAIBHBIMHU TTOHSITHSI-

MH, 3aKOHAMHU U TEOPUSIMU XUMHUHU, XUMHUYECKON TEPMOAMHAMUKH, KHHETUKH, PABHOBECUSI M pac-
TBOPOB, JEKTPOXUMHYECKUX MPOIIECCOB, CBOMCTB META/NIOB U HEMETAJIOB, a TaKKe METOJAaMH
XUMUYECKUX U (PU3UKO-XUMHUYECKUX UCCIICIOBAHMI; OBJIAJICHUE METOJaMU U MPUEMaMU perie-
HUSI KOHKPETHBIX 3a7]a4 U3 Pa3IMUHBIX o0siacTeit XUMuH; (OPMHUPOBAHNE HABBHIKOB MPOBEICHUS
XUMUYECKOTO PKCIEPUMEHTA, YMEHUS BBIJICIATh KOHKPETHOE XUMHUECKOE COJIEPIKAHHUE B TPH-
KJIAJIHBIX 33/1a4ax yu4eOHOU U nMpodecCHuOHATBHOM JeTEIHHOCTH.

2. Mecto aucuuminnsel B ctpykrype OIIOIT BO

JucrunauHa OTHOCHUTCS K 00si3aTtenbHOl yactu brioka 1 «/luctummuaer (Mogynn)» oc-
HOBHOW 00pa3zoBaTelbHON MPOrpaMMbl 10 HampaBiieHH0 moarotoBku 15.03.02 Texuomormue-
CKH€ MaIluHbI U 000opyaoBanue (mpoduiib « ManmHbl U anmapaThl MAIIEBHIX TIPOU3BOICTBY).

Ha nexumsx u3nararorcsi OCHOBHBIE IIOJIOKEHUS TEOPETHIECKOTO MaTepHaa.

JlaGopaTopHble 3aHATUS O0ECIEYMBAIOT MPAKTUYECKOE OCBOEHHE JIEKI[MOHHOTO MaTepua-
J1a, pa3BUTHE Y CTYJEHTOB CAMOCTOSITEIbHOCTH M TBOPUYECKOTO TOJIX0/Ia TPH BBHITOJTHEHUH J1a00-
paTopHbIX pabOT, OCBOEHHE MPHUHILIUIIOB U METOAWK IPOBEICHHS SKCIEPUMEHTA, MPaBUJI HC-
M0JIb30BAHMSI HOPM T€XHUKH 0€30IaCHOCTU B XUMUYECKOU JabopaTopuu.

[IpakTHueckue 3aHSATUS HAIMlPaBJICHbI HA OCBOGHHWE OCHOBHBIX CIOCOOOB PEIIEHUs DKCIIe-
PUMEHTAIIBHBIX U PAaCYETHBIX 3a]1a4 110 JJaHHOMY KypCy.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS COMEPKAHUS U CIUNINHbI

[Iponiecc uM3ydeHHs] AUCIUIUIMHBI HAmpaBjieH Ha (GOPMHPOBAHHUE DIIEMEHTOB CJICAYIOIINX
KOMIIETCHIIMH W WMHIMKATOpOB MX AocTwkeHus B cooTBercTBUM ¢ ®I'OC BO u OIIOIT BO no
JTAHHOMY HANpPaBJICHUIO TIOJITOTOBKHU:

OIIK-1 CrnocobeH MNpPUMEHSTh €CTECTBEHHOHAYyYHbIE W OOIICHMH)KCHEPHBIC 3HAHUS,
METOJIbl MaTEMaTHYECKOTO aHAIM3a U MOJICTTUPOBAaHUS B IPO(ECCHOHAILHON NEATEIHbHOCTH;

OIIK-1.1 CnocobGeH BbAEHATH OCHOBHBIE OONACTH  €CTECTBEHHOHAyYHBIX U
0OIIEeNH)KEHEPHBIX 3HAHKM, METOJI0B MAaTEMaTHYECKOTO aHAJIN3a U MOJCIIUPOBAHUS JUISI PEIICHUS
3a/1a4 B IPO(peCCHOHAILHON IeATEIHbHOCTH;

OIIK-1.2 CnocobeH pemiath 3aadd B OOJACTH THIIEBBIX MPOW3BOJCTB W IHIICBOTO

MalIMHOCTPOCHHUSI C UCIIOIb30BAHUEM METOJIOJIOTUU €CTECTBEHHOHAYYHBIX M MH)KEHEPHBIX HayK,
METOJIOB (PH3UYECKOTO M MATEMATUYECKOTO MOACITUPOBAHUSI.

B pesynbrare uzydeHus JUCHUILTAHBI CTYICHT JOJIKEH:
3HaTh:
- OCHOBHBIE XUMHYECKHe TOHATHS (31);
- OCHOBHBIE MpaBUIa HOMEHKIATYPbl XUMUUYECKUX coenHeHui (32);
- OCHOBHBIE 3aKOHBI XMMHH, XUMHUECKON TEPMOJANHAMUKH, DIIEKTPOXUMUU U KUHETUKH (33);



- CYIIHOCTb Y4YCHHA O ICPUOJUYHOCTU U €ro poOJib B IIPOTrHO3UPOBAHUU CBOMCTB XMMHYECKHUX
2JIEMEHTOB U UX coequHEHUN (34);

KBAaHTOBO-MEXaHMUECKOE CTPOCHHE aTOMOB, MOJIEKYJI U XUMHUYECKOU CBsi3H (35);

OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BEILIECTB, CBOMCTBA UX TUIMUYHBIX MpeicTaButenei (36);
- XUMHUIO DJIEMEHTOB U UX coenuHeHun (37).
Ymersn:

MPUMEHSATh XUMHUYECKUE TEOPUH M 3aKOHBI, KOHIEIIIMA O CTPOSHUH U PEaKIMOHHOW CIOCO0-
HOCTH HEOpraHuueckux Beriects (Y1);
- KPUTHUYECKH OLIEHUBAaTh CBOM JOCTOMHCTBA U HeJocTaTku (Y2);
- IPOBOJUTH PACUYEThI 10 TEPMOXUMHUUYECKUM ypaBHEHUSAM peakuuii (Y 3);
- Ipe/ICKa3bIBaTh TEPMOIMHAMUYECKYIO BO3MOXHOCTh IPOTEKAaHUsI XUMUUECKUX peakuuit (Y4);
- pemaTh pacuetHble 3agaun (YS5).
Baaners:
- HaBBIKaMH paboTHI C pacYeTHBIMU (POpPMyJIaMH, peliaTh pPacyeTHbIE U SKCIIEPUMEHTANIbHbIE 3a-
nauu no xumuu (B1);
- cnoco0aMu OpHUEHTAlMH B MPO(eCcCHOHATBHBIX UCTOYHUKAX MH(POpPMALMK (KYpHaJbl, CailThl,
oOpa3oBarenbpHble nopTajsl) (B2);
- croco0amMu MOJIENIMPOBaHMSI dKcTiepuMeHTa 1o xumuu (B3).

4.Coaep:xxaHue M CTPYKTYpa AUCHUIIIUHBI
4.1. Conepxanue QUCHUUIITHHBI

dopMmupyemasi

Ne pa3- | HaumeHoBaHue pa3- koMmmneTeHuss | OneHoYHbIE

Conep:xanue pasaena

aeJjaa aeJjaa (‘laCTb KOMIIC- cpeacrsa

TEeHIUH)

1 Crtpoenue atoma CocTaBHbBIE YaCTH aTOMA.
AToMHOE A7po. OCHOBHEIE OIIK-1
KOJIMYECTBCHHEIC XapakTepu-
CTHKM aToMa: aTOMHas Macca, YK,
3apsij sanpa. Ksauroso- T

MEXaHu4Jeckas MOJIeNIb aToMa. I3
[lepuoauueckuii 3aKOH U CUCTE- IK3.
Ma snemeHntoB .M. Menzaenee-
Ba, OJIGKTPOHHBIE  (HOpPMYIIBI
aTOMOB M MOHOB.

2 XumMu4deckasi cBsi3b M | Tunbl xuMmuyeckoi cBs3u. Ko- OIIK-1 VK,
MEKMOJIEKYJISIPHbIEe | BaJICHTHasE CBSI3b U €€ BHUJIBL T,
B3aHMOJEHCTBHSA CBoiicTBa U criocoObl 00pa3oBa- k3.
Hus. OOMEHHBIH U JTOHOPHO-
aKIENTOPHBI MEXaHU3MBI 00pa-
30BaHUS KOBAJCHTHOH CBS3W.
OCHOBHBIE TIOJOXKEHHS METOJa
BajieHTHBIX cBsizeld (MBC). Oc-
HOBHBIE XapaKTEPUCTUKU XUMHU-

YEeCKOM CBS3H - AJINHA, HaIlpaB-




JIEHHOCTb U 3Heprus. KpatHocTh
CBsI3U. BaneHTHbIie yribl.
I'uGpuau3anms aToMHBIX OpOu-
tasieil. Tunbsl ruOpuaU3auy. G-
U T-CBSI3M. MeTon MOJEKyJsp-
HeIX opoutasier (MO JIKAO).
OCHOBHBIE TIOJIOKEHUSI METOZa
MO.

Hownsl. Monnas cBsizb. CBoiCTBa
MOHHOW cBs3u. [lossgpusanus
MOHOB M WX TMOJSIpU3YIOIIEe
neiicteue. BrnusHue stux dak-
TOPOB HAa CBOWCTBA BELIECTB.
Merammueckass cBs3b. Merai-
nel. [lonsTe 0 30HHOW Teopuu
TBEPOrO Tea.

Bomoponnas cBs3s u ee 0coOeH-
HOCTH. MexMmomneKkynspHas |
BHYTPUMOJICKYJIIpHAsE BOJOPO]I-
Hble CBA3U. BinusiHMe BOIOpPOII-
HOW CBS3M Ha CBOICTBA Be-
IIECTB.

ATOMHas, MOHHas, MOJEKYJISIp-
Has U METaJUIMYECKHE PEIIECTKH.
3aBHCUMOCTb CBOWCTB KpHUCTaJI-
JUYECKUX BEIIECTB OT THIA XHU-
MHYECKON CBS3H.
MexMOJIeKyJISIPHOE B3aUMOJEH-
ctBue. OpHUEHTAlMOHHOE, WH-
OYKTUBHOE U JUCHEPCHOHHOE
B3aHUMOJICHICTBHE.

JJIeMeHThI XUMHYe-
CKOIl TepMOJIUHAMU-
KN

BHyTpeHHsIsI SHEpTHsS U SHTallb-
IUSI CUCTEM.

[epBbIit 3aKOH TEPMOIUHAMUKH.
TennoBoit 3hPexT XUMUIECKOMN
peakiui. DK30- U SHI0TEPMUYE-
ckue peakuuu. Tepmoxummue-
ckue ypaBHeHus. 3akoH ['ecca u
CIIEJICTBUE U3 HETO.

[TonsiTne 006 2HTpONHUU.
DHTponUs W TEPUOAMYECKUN
3akoH. [loHsTst 00 oHepruu
I'nb6ca oOpa3oBaHMsI BEIIECTB,
KaKk Mepbl pPEaKIMOHHOW CIO-
COOHOCTU. DHTANBIUNAHBIN U H-

OIIK-1

YK,

13

IK3.




TPONHUIHBIA (hakTOpsl  TpoLec-
coB. Kpurepuii caMonpusBOJb-
HOT'O TPOTEKAHUS XUMHYECKUX
peaxuuii B u300apHo-
U30TEPMHUYECKUX yCIIOBHUSX.

XumMH4ecKkasi KHHe-
THKA U XHMHYECKOe
paBHOBecHe

Cxopocts peakuun. Cko-
pPOCTh PEaKiid B TOMOTE€HHBIX U
reTEePOreHHbIX CUCTEMAX.

@DakTOphl, BIMAKOLIME Ha
CKOPOCTb XUMHUYECKHX PEaKIIHil.
3aBUCHUMOCTb CKOPOCTH XHMH-
YECKUX PEAKIUN OT KOHIIEHTpa-
MM PEarupyronux BEIIECTB.
3akoH nevctBus Mmacc. Koncran-
Ta CKOPOCTH peakiuu u ee ¢u-
3UYECKUN CMBICT. 3aBUCHUMOCTh
CKOPOCTH XHMHMYECKOW pEeaKInu
ot Temneparypsl. [Ipasuino Bant
— T'odda, TemnepaTypHbId KO-
3¢ GUIHEHT CKOPOCTH PEaKIIUH.

[IpencraBinenue o TeoOpUn
AKTUBHBIX CTOJIKHOBEHUH. DHEp-
TUsl aKTHBALUU.

3aBUCUMOCTh CKOPOCTH XH-
MHYECKON pEeakIMu OT TemIepa-
Typbl, JHEPIrUU aKTUBALIUU U JH-
TPONMM AKTUBALMH. YPABHEHUE
AppeHnnyca.

Karamu3. Karanutuueckue
peakuuu. OCOOEHHOCTH KaTaju-
TUYECKUX ITPOLIECCOB.

Teopust rOMOr€HHOTO U Te-
TEPOTreHHOI'0 Karaiau3a. ABTOKa-
Ttann3. PepMEHTATUBHBIA KaTa-
mu3. KucnotrHo-ocHOBHOHM Kara-
nu3. Karanuzartopbl U MHTuOH-
TOPBI.

XUMHYECKOE paBHOBECHE
HeoOpatumble u  oOpaTumble
XUMUUeckue mnpoueccbl. McTuH-
HbI€ M Ka)XyIlIHeCs paBHOBECHS.
['oMoreHHble W TreTepOTreHHbIE
paBHOBecus. KoHcTaHTa paBHO-
Becus. PaBHOBECHBI  BBIXOJ
NPOJIYKTOB peakuuu. BiusHue

OIIK-1

YK,

3

IK3.




pa3nuyHbIX (HAaKTOPOB HA XHMH-
yeckoe pasBHoBecue. IIpuHimn
Jle-IlaTense.

PacTBOpBI.
AMCIIEPCHBbIE CHCTe-
MBI

Hctunubie pacTBOPHI.
Knaccudukarus pacTBOpOB.
[Ipoueccrl, compoBoXKaaroIIKe
oOpa3oBaHue pacTtBopoB. Teo-
pusi pactBopoB. ConbBaTalusl.
PactBoperne  kak  ¢usmko-
XUMHYECKHN mpouecc. Puznue-
cKas Teopusi pactBopoB. [lons-
THEe 00 WuJIeaJTbHOM pPacTBOpE.
CriocoObl  BBIpaKEHHUSI KOHIICH-
TpalMu pacTBOPOB.

PactBopumMocTs. 3akoHOMEp-
HOCTH PACTBOPUMOCTH Ta30oB B
KUJKOCTSAX, JBYX IKHIKOCTCH,
TBEPBIX BEIIECCTB B )KHUIKOCTSX.
3akoH ['eHpu. BnusHue Ha pac-
TBOPHMOCTBH TIPHUPOJIBI  KOMIIO-
HEHTOB, TEMIIEpaTypbl U JIaBJie-
Hus. llepexkpucrammzauuu u
IKCTPAKIIHSI.

Pa3baBnennbie  pacTBOpPHI
HEAJIEKTPOJIUTOB.

OCMOTHYECKOE  JTaBJIICHHUE.
VpaBuenne Bant-T'opda. OO6-
paTHBI  OocMocC. JlaBiienue
HACBILIEHHOTO Mapa HaJ pacTBO-
poM. 3akon Payns. Temmepary-
PBI KUIIEHUS] U KPUCTAIIU3AIIH.
Kpuockornus u 30yInocKomnus.
Hucnepcusie cuctemsl. Kiac-
cubukanus JAUCIEPCHBIX  CHU-
cteM. CyCHeH3UHu U SMYJIbCHU.
Konnounneie pactBopsl. Ycroi-
YUBOCTb KOJUIOUJHBIX PacTBO-
poB. CTpoeHHEe KOJUIOMAHOMN ya-
CTUIIBI U MuULEIbL. JInoduib-
Hble U JHO(OOHBIE KOJIJIOUIBL
3omu u renu. [lentuzanus, koa-
TYJSUs, CEAUMEHTAIUs KOJIO-
unoB. Konmouansie pacTBOps B
npupone u Texuuke. CopOuus u
COpOLIMOHHBIE TpOIecChl. Xpo-

OIIK-1

VK,

3

IK3.




MoTorpadus

JIeKTPOXMMHUYECKHE
npouecchl. JJIeKTpo-
au3. Koppo3us me-
TAJJIOB

Baxnenime OKHUCIUTEIN H
BOCCTaHOBHTEIIN. H3menenue
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIb-
HBIX CBOMCTB BEIIECTB B COOT-
BETCTBHHU C MOJOXKCHHEM DIIe-
MEHTOB B Tpylmax U MepHojiax.
CreneHb OKUCIECHUS.

Knaccudukanus  OKUCIIH-
TEJIbHO-BOCCTAHOBHUTEIIBHBIX pe-
akiuii. THIbpl  OKHUCIWTENLHO-

BOCCTAaHOBHUTEIBLHBIX PEAKITHH.

OcHOBHBIE METO/BI COCTaB-
nenus ypasHeHuit OBP.

Binstaue TEMIIEPATYPHI,
KOHIIGHTPAIlMd pPEareHTOB, WX
MPUPOJIBI, CPEeIbl U JAPYTHUX
ycioBuid Ha mpotekanue OBP.

VYpaBHeHHE HepHncra.
OKuCIuTENbHO-
BOCCTAHOBUTEIBHBIN  MOTEHIIN-
an. Hampaienne mnpoTeKaHUs
OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX  PEAKIUH.
OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBII JKBUBA-
JICHT.
OBP kak UCTOYHMK 3arps3HEHUS
cpensl. HMcnonw3oBanue OBP
JUISL OYUCTKH CTOYHBIX BOJ,
o0e33apaxuBaHusl BO3JyXa U
BOJbI, OOE3BpPEKHUBAHUS TOKCHU-
HOB. PaBHOBecue Ha rpaHuLe
METajul — PacTBOp. IJEKTPOJ-
HbI moTeHIman. BomopoaHsiit
3JEKTPOJl  CpPaBHEHMS. Psan
HANpsDKEHUH, (akTophl, OMpe-
JEJSIIOUIME TI0JIOKEHUE MeTaia
B psAly HaNpspKeHUH. XuMHUe-
CKH€ MCTOYHUKH 3JIEKTPUUYECKO-
ro Toka. ['ampBaHMYeckue sie-
MeHTbl.  CTaHAapTHBIE MOTEH-
[Uajgbl OKUCIUTENEH U BOCCTa-
HOBUTENEH. OJNEKTPOJABHKYIIAs
cuja rajbBaHMYECKOTO 3JIEMEH-

OIIK-1

VK,

IK3.

3
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Ta. Pacder M3MeHEeHUs 3HEpruu
['mb6ca B peakmusax. 3aBUCH-
MOCTb OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX IOTEHIIHAA-
JIOB OT KOHLIEHTpAllUK peareH-
TOB. YpaBHeHue HepHcra.
AKKYMYJSITOPBl U CyXue
Oarapen.
3akonbl dapanes. DnexTponus
pacIuiaBoB U BOJAHBIX PacTBOPOB
3NeKTponuToB.  KarogHeie wu
aHoaHble npouecchl. [ToTeHnman
pasnoxenus. fIBieHue nepeHa-
npsokenus. [Ipakrnueckoe 3Ha-
YEHHE JJIEKTPOJIN3a.
DIEeKTPOIN3-UCTOUHUK BBIZICIIC-
HUS STOBUTBIX W YAYIUIMBBIX
ra3oB, 00pa3oBaHUE arpeccuB-
HBIX Cpe[l.
Koppo3ust meTamioB u MeTOJIbl
3alIUTHl OT HEE. DIEKTPOXHUMHU-
yeckasi Koppo3us
KaK 3arpsi3HUTENb Cpelbl 00u-
taHusl. OCHOBHBIE METOABI 3a-

HIUTHI OT KOPPO3UHU.

Xumusi  3jaeMeHTOB- | Bomopoa. DOnementst nepoit u | OITK-1

HEMETAJLIOB BTOpPOH TpyIIl. DJIEMEHTHI MOJI- YK,
rpymmsl 60pa. DJIEMEHTHl TOJI- T
rpymnmsl GTopa. DIEeMEHTHI TO0JI- A3
TPYHIbl KUACIOPOAA. DJIEMEHTHI IK3.
MOATPYIIIbI KPEMHHUSIL.

O01mue cBoiicTBa | ®usnueckue cBoiictBa Metai- | OIIK-1

METAJJIOB M CIJIABOB. | JIOB. XMMHYECKHE CBOICTBA Me-

IHonyyenne  MeTaJ- | TAJUIOB, UX BOCCTAHOBUTEJIbHAA YK,

JgoB. Jlerkme KoOH- | ciocoOHOCTE. BisamMmonelhcrBue T

CTPYKLUOHHBbIE Me- | pa3JIMYHbIX METAUIOB Jpyr ¢ 3

TAJLJIBI apyrom.  DuU3MKO-XUMUYECKUI IK3.

aHAJIN3 METAIMYECKUX CIUIa-
BOB. MHTepmeramnueckue co-
€IVUHEHUS U TBEPIBIE PACTBOPBI
MeTrauioB. Mcnonb3oBaHue Me-
TaJUIMYECKUX CILIABOB M IOKPBI-
TUA B TeXHHKE. Pacrpocrpane-
HUEe U (OpPMBI HAXOXKJCHUS Me-
TaJUIMYECKUX IEMEHTOB B IIpU-

10




poxne. M3BineueHne MeETaIOB W3
pyA. OCHOBHbBIE METOJIbI BOCCTa-
HOBJICHUSI METAJIOB. JIEKTPO-
JUTHYECKOE  paUHHpPOBAHUE.
30HHas TUIaBKa.

[Ipobnema nerkux KOHCTPYKIIH-
OHHBIX MarepuayoB. MarHuii u
oepuiuii. Amtomunuid. Tutan.
Oco0EHHOCTH CBOMCTB MAarHus,
OepusuIHsi, aJIOMUHMS UM TUTaHa,
HaXOXJICHUE B TIPUPOEC, BBIJIC-
JieHue B CBOOOJHOM BHUJE U B
BHUJIE coequHeHui. Mcnonp3oBa-
HUE JICTKUX METAJUIOB B TEXHHU-
Ke.

Xumusa d-3j1eMeHTOB

[Moarpynmna Bananus: CBoii-
CTBa, MOJYyYEHUE U TIPUMEHEHHE.
Baxnenmme coeanHeHus BaHa-
nvst, HHoOus m TaHTanma. OKuc-
JINTEILHO-BOCCTAHOBHUTEILHEIE 1
KHCJIOTHO-OCHOBHBLIE  CBOICTBA
MPOCTHIX BEIIECTB, OKCHIOB H
TUJIPOKCUJIOB. Meauxko-
OuoJsiorryeckasi poyib dTUX dJe-
MEHTOB U MX coenuHeHui. [Ipo-
OJIEMBI KOJIOTHH.

[Toarpynma xpoma: OOras
xapakrepuctuka.  [lomydenue,
CBOMCTBA U npumeHeHue. Okuc-
JINTEIIbHO-BOCCTAHOBHUTEIIHHEIC
cBoMicTBa coemuHeHuil. Kucnot-
HO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEIIIECTB, OKCUJOB U THAPOKCH-
JIOB.

[Moarpynna mapranma: O06-
mas xapakrepuctuka. I[lomyue-
HUE, CBOMCTBA W MNPUMEHEHHUE.
OKUCIIUTEIIHFHO-
BOCCTAaHOBHUTEJIBHEIE CBOMCTBA.
KucnorHo-ocHOBHBIE  CBOKICTBA
MPOCTHIX BEILECTB, OKCHUJIOB U
TUIPOKCUIOB. Baxueiue co-
CIUHCHHSL.

[oarpynna memau: OOmas
XapakTepucTuKa. Baxuenmue

OIIK-1

VK,

13

IK3.
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COCIMHCHHSL.

[Moarpynna nunka: Oo6mias
xapakrepuctuka. llonmyuenune u
cBoiicTBa. Baxwueiiie coemu-
HECHUS.

Kenezo, kobanbT, HUKEIL:
OO0mrast xapakTepucTHUKa MeTal-
JIOB CEMCHCTBA M HMX COCIUHE-
Huii. OCOOCHHOCTH UX CBOICTB,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIb-
HBIC CBOMCTBA COCOUMHCHHI Me-
TaoB. Haxoxkzaenue B mpupo-
€, BBIJEIECHHE B CBOOOIHOM
BHJIC U UCIOJIL30BAHUE B TEXHU-
Ke€.

10

DJIeMeHTbl OpPraHu-
YeCcKOM XMMHUU

[TonsaTust 06 OpraHUYECKUX TO-
JuMepax U onuromepax. Mero-
IObl CHHTE3a YW OCOOEHHOCTH
BHYTPEHHET0 CTpOEHUs U (Ppu3u-
KO-XMMHUYECKHE CBOWCTBA IIO-
muMepoB.  KOHCTpyKIIMOHHBIE
mracTudecknue Maccel.  Ilomm-
MEpHBIE IMOKPHITUS U KIIEH.
[TonuMepu3allMOHHBIE ~ CMOJIBI:
TTOJIMATHIICH, MOJTUTTPOTIUJIEH,
MOJIUCTHPOJT, Te(IIOH, TOIUBHU-
HUWIXJIOPUJI, TTOJTUAKPUIAThI, Ka-
YUIyKH;

ITonukoHIeHCAIIMOHHBIC CMOJIBI.

OIIK-1

VK,

13

IK3.

OO6mast TpyA0€MKOCTh JUCIHUIUIMHBI (COCTaBIISIET 4 3aueTHble eAuHUIBI (144 Jaca))

4.2 CTpyKTYypa AUCHMILIHHBI

TpyaoeMKOCTh AUCHUTIITUHBI

Bua pabotsl (01010
1 cemectp

OO0mas TpyroeMKocTb 144
KonrakTHas padora: 51
JHexyuu (J1) 34
Ipaxmuuecxue 3anamus (113)

Jlabopamopnwvie pabomut (JIP) 17
CamocrosiTesibHas padora: 66

Kypcogoit npoext (KII), kypcosas padora (KP)

PacuerHo-rpaduueckoe 3aganue (PI'3)
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TpyaoeMKOCTb TUCIUILIIUHBI

Bun paboTst (01010
1 cemectp
Pegepar (P) 10
Occe (D)
CamocTrosiTenbHOE U3yUYCHHE Pa3JIeIOB 36

Kontpomnsnas padora (K)

CamonoaroroBka (mpopaboTka U IOBTOPEHHE
JEKIMOHHOT0 MaTepualla U Marepuaia ydeOHH-
KOB U y4eOHBIX MOCOOMH, MOArOTOBKA K Jj1abopa- 20
TOPHBIM U TPAKTHYCCKUM 3aHSATHSIM, KOJUIOKBHY-
MaM, pyOeKHOMY KOHTPOJIIO U T.1.),

TloaroroBka u caaya 3K3aMeHa 27

Bun utoroBoro KOHTpOJIs (3a4€T, 3K3aMEH) OK3aMeH

4.3. JlekiiuOHHBIE 3aHATHSA

Ne
Tema
nn
1 2
1 | Ctpoenue aroma
2 | XuMHUecKas CBSI3b U MEKMOJIEKYJIIPHBIE B3aUMOICUCTBUS
3 | DIeMEeHTbl XUMHYECKON TEPMOIUHAMUKH
4 | XuMHnueckas KHHETUKA U XUMUYECKOE PaBHOBECHE
5 PacTtBOpBI.
JIUCTIEPCHBIE CUCTEMBbI
6 | DIeKTpOXUMHUYECKHUE TPoIIecChl. DiekTposn3. Koppo3us MeTanio
7 | XuUMHS 31€eMEeHTOB-HEMETAIIIIOB
3 O61ue cBoiicTBa MeTaioB U cijiaBoB. [lomydyenue metannos. Jlerkue KOHCTPYKIIH-
OHHBIE METaJIJIbI
9 | Xumus d-2j1eMeHTOB
10 | DneMeHThI OpraHu4ecKON XUMHUH

4.4. llpakTuyeckue 3aHATHS

Ne pa3- | HaumenoBanue pas-
aena aena

Coaepsxanue pasagesa

1 CTpoeHne aToMa AToMHOE AAPO. OCHOBHBIC KOJIMYECTBCHHEIC XapakTe-

13



PUCTHKH aTOMa: aTOMHas Macca, 3apsaa sapa. Ksanro-
BOMEXAHUYECKASI MOJENb aToMa. [lepuoanyeckuil 3aKk0H
u cucreMa anemenToB (.M. MeHneneeBa, 3JIeKTPOHHBIE
(hopMyIIbI aTOMOB ¥ HOHOB.

XumMuuyeckas CBA3b U
MeKMOJIeKYJIsIPHbIE
B3aUMOJAEHCTBUS

Tuner xumuueckon cBsi3u. KoBasleHTHas1 CBsA3b U €€ BHU-
nel. CBOiCTBAa M CIOcOOBI 0Opa3oBaHusi. OOMEHHBIN H
JIOHOPHO-AKIENITOPHBIA  MEXaHU3MBbl 00Opa30BaHUS KO-
BaJICHTHOM CBs3U. OCHOBHBIE IOJIO)KEHHUS METOJla Ba-
neHTHbIX cBsA3ell (MBC). OcHOBHbBIE XapaKTE€pPUCTHUKU
XUMHUYECKON CBSI3U - JUIMHA, HAIPaBJIEHHOCTb M JHEp-
rus. KpaTHOCTh CBsA3U. BaneHTHBIE yTIIIbL.
I'uOpunnzauust atoMHbIX opoOutaneil. Tumnsl rudbpuau-
3allUU. G- U T- CBS3H. MeTtoa MONEKyJISpHBIX OpOU-
taned (MO JIKAO). OcHOBHbIE MOJIOKEHHUS METOo/a
MO.

JJIeMeHThI XUuMH4Ye-
CKOIl TepMOJAUHAMU-
KH

DK30- U 3HJIOTEpPMUYECKHE peakluu. TepMOXUMUYECKIE
ypaBHEeHUs. 3aKOH ['ecca U clieICTBUE U3 HETO.

[TonsiTHe 00 3HTpONUU. DHTPONHS U EPUOANUECKUN
3akoH. [loHsTrst 06 sHepruu 'mn60ca oOpa3oBanus Be-
IIECTB, KaK MEPhI PEAKIIMOHHON CITIOCOOHOCTH. DHTAITh-
MUWHBIA U SHTPONUIHBIN dakTopsl MpoueccoB. Kpure-
pHUH CaMOIIPOU3BOJIBHOTO MPOTEKAHNUS XMMHUYECKHX pPe-
aKIuil B N300apHO-U30TEPMUYECKHUX YCIOBHUIX

XumMuyeckass KuHe-
THKA U XUMHYecKoe
paBHOBecHe

Cxopoctb peakuuu. CKOPOCTh peakiii B TOMOT'€HHBIX U
reTEPOreHHBIX CHUCTEMaX.
®DaKTOpHI, BIMAIONIME HA CKOPOCTh XUMHUYECKHUX DPeak-
nuii. 3aBUCUMOCTb CKOPOCTH XHUMHYECKHUX PEAKIHUN OT
KOHIICHTPAIlMU PEarupyroIuX BEIISCTB. 3aKOH JeH-
cTBusi Macc. KoHCTaHTa CKOpPOCTH peakiuu u ee (pu3u-
YECKUH CMBICH. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaknuu oT Temrepatypbl. IlpaBunmo Bant — T'odda,
TeMITepaTypHbIA KOADOUIIMEHT CKOPOCTH PEAKITUU.

[IpencraBieHne O TEOPUH AKTHBHBIX CTOJIKHOBE-
HUM. DHEprus aKTUBAIUU .

3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakiuu OT
TEMIIEPATypPbl, SHEPTUU AKTHBAIIMHM U SHTPOIUU aKTHBa-
Iuu. YpaBHEHUE AppeHuyca.

PactBOpBI.

Knaccudukanus pactBopoB. Teopus pacTBOpPOB.

CrniocoObl BBIpayKE€HHS KOHIIEHTPALUU PacTBOPOB.
PacTtBOoprMOCTb. 3aKOHOMEPHOCTH PpPacTBOPUMOCTHU

ra3oB B )KMJKOCTSX, IBYX XKHAKOCTEH, TBEPJBIX BEIIECTB
B JKMIKOCTSX. 3akoH ['eHpu. Bimsgnue Ha pactBOpH-
MOCTb IPUPOJABI KOMIIOHEHTOB, TEMIIEPATypbl U JaBlie-
Hus. [lepekpucramnmnzanuy U 3KCTpaKLus.

Paz0aBiieHHbIE PACTBOPHI HEIEKTPOIUTOB.
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Ocmotuueckoe jgaBieHue. YpaBHeHue Baor-
T'odda. Obparublii ocMoc. J[aBieHNe HACBIIIEHHOTO TIa-
pa Hax pactBopoM. 3akoH Payns. Temneparypsl kurie-
HUS ¥ Kpuctaum3auuu. Kpruockonus u 30yJIIMOCKONUS.

DJIeKTPOXUMHUYECKHE
npouecchl. JJIeKTpo-
au3. Koppo3us me-
TAJJIOB

Baxneimue OKucIuTENIM M BOCCTaHOBUTENH. M3-
MEHEHHE OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB
BEILIECTB B COOTBETCTBUU C IIOJIO)KCHUEM DJIEMEHTOB B
rpynnax u nepuoaax. CTeneHb OKUCICHHUS.

Knaccudukanus OKHUCJIUTEITHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIA.

OcHoBHbIE METO/IBI cOCcTaBiIeHUs1 ypaBHeHU OBP.

BimistHue temriepaTypbl, KOHLIIEHTPALlMU PEareHTOB,
WX TIPUPOIBI, CPEABl U JPYTUMX YCIOBUM Ha MPOTEKaHUE
OBP.

YpaBHeHue Hepucra. OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIN NoTeHuuan. Hampasienune npore-
KaHUsl OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHM.
OKHCIIUTENTBHO-BOCCTAHOBUTEBHBIM SKBUBAJICHT.

OBP kak UCTOYHHMK 3arps3HeHHs cpeabl. Mcmosb3o-
Banre OBP miist ouncTKH CTOYHBIX BOJ, 00€33apaku-
BaHMS BO3/yXa W BOJIbI, 00E3BPEKUBAHUS TOKCHUHOB.
PaBHOBecue Ha rpaHuile MeTaul — PacTBOp. JIEK-
TPOAHBIN MOTEHIMaNA. BomopoaHslil 31eKkTpos cpas-
HeHus. Psan manpspkeHui, GakTophl, onpeaessomme
MOJIOKEHUE METaJUIa B PANY HANpsOKEHUH. XUMHYe-
CKHE MCTOYHHUKH DJIEKTPUUYECKOro ToKa. ['anpBaHuue-
ckue aeMeHTbl.  CTaHJapTHbBIE MOTEHIMAIbl OKHC-
JIMTENICd U BOCCTAHOBUTENCH. DIIEKTPOABUKYIIAs CH-
Jla TalbBAHHYECKOro »jieMeHTa. PacueT m3MeHeHUS
sHeprun ['mb0ca B peakuusax. 3aBUCUMOCTh OKHCIIH-
TEIbHO-BOCCTAHOBUTEILHBIX ITOTEHIIMAJIOB OT KOH-
LIEHTpalMy peareHToB. YpaBHenue HepHcra.

O0mme cBolicTBa
MeTaJVI0B M CILIA-
BOB. [losryyenune me-
TaJJIOB.

dusnyeckrue CBOMCTBA METAIOB. XUMUUYCCKUC
CBOICTBA METAIIJIOB, X BOCCTAHOBUTEILHAS CIIOCO0-
HOCTb. B3aumoielicTBue pa3iuyHbIX METAJIJIIOB IPYT
¢ ApyroMm. OU3NKO-XMMHYECKUI aHAIN3 MeTaInye-
CKHX CIUIaBOB. IHTEpMETAIIMYECKUE COCAMHEHUS 1
TBEPABIE PaCTBOPLI MeTAILIOB. Mcnionb30BaHue Me-
TAJJIMYECKUX CIUIABOB U IMOKPBITUM B TEXHUKE. Pac-
MpOCTpaHeHre U GOPMBI HAXOKIACHUS METaJLTnYe-
CKHMX DJIEMEHTOB B Ipupoje. M3Bneyenrne MeTamion
u3 pyA. OCHOBHbBIE METO/Ibl BOCCTAHOBJIEHHS METa-
JIOB. DNEKTpOoJIUTHYECKOe paduHUpoBaHue. 30HHAS
MJ1aBKa.
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4.5. JlabopaTopHbie padoThI

Ne Tembl 1aGOpaTOPHBIX 3aHATHI

1 | Onpenenenre MOJIEKYJISIPHOM Macchl YIJIEKHCIIOTO rasa.

2 | OnpeneneHne MOJISPHON MacChl SKBUBAJICHTA METalIa.

3 | CKopoCTh XMMHUYECKUX PEAKLIMU U (PAKTOPbI BIUSIONIME HA Hee. ['OMOreHHblil U rere-
POTEHHBIN KaTaIn3.

4 | DnekTpoauTHUecKas JUCCOLUalus. DIEKTPOIU3.

5 | OKuUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH.

6 | Xumuyeckue cBoricTBa MeTayioB. Koppo3usi.

7 XUMHUYECKUE CBOMCTBA raJOT€HOB

8 bop, anmromMuHMil, X COETMHEHUS, CBOMCTBA.

9 | Yraepon, KpeMHUH, UX COETUHEHUS U CBOMCTBA.

10 | OnoBo, cBHHEL, UX COEAUHEHUS U CBOICTBA.

11 CBolicTBa IMHKA U KaJMUs, UX OKCUJIOB M TUJIPOKCHUJIOB.

12 | Maruwuii, MeJb, UX COCUHEHHS 1 CBOICTBA.

13 | Xpom, ero COelMHEHNs 1 CBOMCTBA.

14 | Mapranen, ero COeIMHEHUS U CBOMCTBA.

15 | XKeneso, ero coeqMHEHNS U CBOMCTBA.

16 | KobansT ¥ HHUKEIb, UX COSAUHEHNS U CBOICTBA

17 | Kucnopoacoaepxaniye opraHu4ecKiue CoeMHEHUS

4.6. CamocTosiTe/IbHOE U3YUYEeHHE PA3/1eJI0B TUCHUIIINHbI

Ne BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC

1 KoBasienTHast cBsi3b u €€ Buabpl. CBOKCTBA U cr1ocoObI 00pa3oBanusa. OOMEHHBIN 1
JIOHOPHO-AKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H

2 Kputepuii caMonpon3BOJIbLHOTO MPOTEKaHHUSI XUMHYECKUX pPEaKlMil B M300apHO-
M30TEPMHUECKUX YCIOBUSIX

3 3akoH neicTBUsa Macc. KoHCTaHTa CKOPOCTH peakiuu U ee (PU3NYEeCKUil CMBICIL.
3aBUCHUMOCTh CKOPOCTH XMMHMUYECKOHM peakuuu oT Temmeparypsl. [IpaBuno Bant-
l'odda, TemnepatypHblil KO3(hGUIIUEHT CKOPOCTU PEAKITHH.

4 Ocmotuueckoe naBneHue. Ypasuenue Bant-I'opda. O6paTHbiii ocMoc. [laBneHue
HACBIIIEHHOr0 T1apa HaJ pacTBOpoM. 3akoH Payia. Temneparypbl KUIIEHUSI U KPU-
cramu3anuu. Kpruockonus u 50yUIHOCKOMIHS.

5 ypaBHeHI/Ie HepHCTa. OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIN IIOTCHIIHUAJI. HanpaB—
JICHUC MPOTCKAHUA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ. OKHUCIIHTEIBHO-
BOCCTAHOBUTEIIbHBIM SKBUBAJICHT.
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6 HNutepMeraminieckue COeIMHEHUs U TBEPble pacTBOPBI MeTauioB. Mcnonib3oBa-
HUE METAJNIMYECKUX CIUIABOB U MOKPHITUH B TeXHUKE.KepMeThl U UX MCHOJIB30Ba-
HUE

7 [Ipobnema Jilerkux KOHCTPYKIIMOHHBIX MarepuaioB. Maruuii u Gepuniuid. Amto-
MuHud. Tutan. OcOOCHHOCTH CBOWMCTB MarHusi, OCpUIUTNS, aJFOMHHUS W THTaHA,
HaxXO0XJCHUE B TPUPOJC, BHIICICHHEC B CBOOOJHOM BHJE M B BUJIC COCIUHEHUIL.
Hcrnonb30BaHue JIETKUX METAJIJIOB B TEXHUKE.

8 [Moarpynma xpoma: OOmias xapakrepuctuka. [lomydeHue, CBOHCTBa U MpUMEHeE-
Hue. OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA coenuHeHui. KucioTtHo-
OCHOBHBIE€ CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U THIPOKCHUIOB.

5. OneHouYHbIE MATEPHUAJIBI VIS TEKYILET0 U PY0e:KHOT0 KOHTPOJIsI YCIIeBAeMOCTH M TP 0-
MEKYTOUYHOM aTTecTalnu

5.1. OueHouyHbIe MaTepuajbl AJf TEKYIIEro u pyﬁemnoro KOHTPOJIA yCII€EBa€MO-
CTH

Texkymuii KOHTPOJIb YCHEBAEMOCTH CTYIEHTOB OCYUIECTBIISIETCS B COOTBETCTBUHU C
0ayIbHO-PEUTUHTOBOM crcTeMol artectanuu odydaromuxcs no OIIOIT BO KBI'Y.

Tunosble 3aJaHUS VIS CAMOCTOSITE/ILHOM PadoThI
3aganue 1:

Yemy paBeH 3apsi sapa M YKCIIO SJIEKTPOHOB B aTOMax CIICAYIONIMX 3JIeMEHTOB: yriepoxa C,
cepa S, menp Cu, 6apuii Ba, cepedbpo Ag?

e HazoBuTe 311€MeHT, B sjpe aToMa KOTOPOro coAaepKUtcs 11 mpoToHOB.

e HazoBuTe 311€MEHT, B aTOME KOTOPOTO COACPIKUTCS 26 SIIEKTPOHOB.

UeMy paBHO YKCIIO HEUTPOHOB B aTOMax CIEAYIOLIUX U30TOIOB: N, 1198n, 23507

e Hanummure CHMBOJIBI U30TOIOB OJI0BA, aTOMBI KOTOPBIX coaiepxkar 66, 68, 69, 71, 72 neitpo-
HA.

e Omnpenenute MOJEKYISIPHYIO MacCy BOJIbI, MOJIEKYJIbI KOTOPOM COAEPIKAT TAKEIBIA U30TOI
BOJIOPOJIa — JEUTEPHUN.

e DIleMeHT MeJb CYLIECTBYET B Bujie AByX u3otonos: *Cu u Cu. Conepsxanue B npupose
repBoro uzorona paBHo 73 %, BToporo — 27 %. BeluncanTe OTHOCUTENBbHYIO aTOMHYIO
Maccy MeJu.

e YeMy paBeH NOPAIKOBBIA HOMEP JIEMEHTA, MACCOBOE YMCIIO OJHOIO U3 U30TOIOB KOTOPOTO
paBHoO 31, a yuca0 HEUTPOHOB paBHO 167

e Slnpo aToOMa HEKOTOPOIo JIEMEHTA CONEPKUT 31 HEUTPOH; YNUCIIO IIEKTPOHOB B aTOME PaB-
HO 26. HazoBuTe 351€eMeHT, H30TOIOM KOTOPOTO SIBJISIETCS JaHHBIN aroMm. Hannmmre cumBon
3TOr0 U30TOIA.

e (CKOJIBKO 3JIEKTPOHOB M MPOTOHOB BXOJUT B COCTAB aTOMa 3JIEMEHTa, KOTOPbI HAaXOAUTCS: a)
B 5-M nepuo/ie ¥ B mo6o4Hoi noarpynmne VI rpynmsl; 0) B 4-M nepuojie U B TJIaBHOM MO/-
rpynne III rpynmner?

e Uem OIPCACIIAOTCA XUMHUYCCKUC CBOICTBA BJIEMCHTOB?
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[ToguunsieTcs 11 IBMKEHHE 3JIEKTPOHA 3aKOHAM Kilaccuueckor Mexanuku? Kak Ha3bIBaeTcs
paznen (GU3NKU, KOTOPBIN U3ydaeT JABIKEHUE MUKPOYACTHIL?

UYro Ha3bIBaeTCS aTOMHOU OpOUTANIBIO?

Uto xapakTepusyeT ri1aBHOe KBaHTOBOE uncio? Kakue 3HaueHus: oHO mpuHUMaeT? UTo Ha3bl-
BAeTCs PHEPreTUYECKUM ypoBHEM? UeMy paBHO 4KCIIO OpOUTANICH HA TAaHHOM DHEpreTuye-
CKOM ypOBHE?

UTo Ha3bIBAETCS AIEKTPOHHON 000JI0YKOH (3JIEKTPOHHBIM CJI0eM)?

Uro xapakrepu3yet mobounoe (opOuTanbHOE) KBaHTOBOE uncio? Kakue 3HaueHUs OHO TIpH-
HUMAET JIJIsl K&KJIOTO DPHEPTEeTUIECKOTO YPOBHS?

Kakyto hopmy UMEIOT U KaK Ha3bIBAIOTCSI OPOUTANH, SISl KOTOPBIX TOOOYHOE KBAHTOBOE YK C-
70 paBHo: a) 0; 6) 1?

Kax naspiBaroTcst opOuTamu, st KOTOPHIX MOOOYHOE KBAaHTOBOE YMCIIO paBHO: a) 2; 0) 3?7 Urto
TaKO€ YHEPTreTUYECKHUI MOTypPOBEHb?

Uemy paBHO 4MCIIO TOAYPOBHEN HA JAHHOM SHEPIETUYECKOM YPOBHE?

Yo XapaKTCpU3yCeT MarHUTHOC KBAHTOBOC ynciio? Kakne 3HaueHNs OHO MPUHHUMACT IJId
Ka)KJIOTO SHEPTEeTUUECKOTro MoaypoBHs? Uemy paBHO 4uciIo opOuTasneil Ha SHEPTreTHIECKOM
MoIypoBHE?

Uem oTiMyaroTcs ApYT OT Apyra opOUTalIu, HAXOAAIINeCs Ha OJHOM MO ypOBHE?
Yto xapakTepu3yeT CHUHOBOE KBAHTOBOE YHUCIIO?

Kakwue 3HaueHus1 OHO TPUHUMAET?

Kax dhopmynupyercs npunmun [aynn?

Kakue 31ekTpoHbl Ha3bIBAIOTCA: ) CIIAPEHHBIMU; 0) HECTIAPEHHBIMU?

Kaxoit nmpuHITUI onpeensieT MopsI0K 3aMoJHEHUS aTOMHBIX opOuTanei snekrpoHamu’? Kak
oH popmynupyetcs?

Yro Takoe OCHOBHOE COCTOSIHUE aToma?

B kakoMm nopsijike 3JeKTPOHbI 3aI0IHSIIOT SHEPreTHUECKUE MTOyPOBHU?
YeMm omnpenensieTcs 3Heprus MoaAypoBHs corjacHo mpasuity KieukoBckoro?
Kak dpopmynupyercs npasuio I'yana?

UTo moka3pIBalOT IEKTPOHHBIE (POPMYJIIBI AaTOMOB?

UTo nokaspIBalOT EKTPOHHO-Tpaduueckue GopMyIibl aTOMOB?

B aToMax Kakux 3J€MEHTOB IMPOUCXOUT «IIPOCKOK AIEKTPOHa» ¢ 4s- Ha 3d- O ypOBEHbB?
Yem oH 00ycioBiIeH?

18



e Kaxoii Tun rubpunuzanun xapakrepes uist: a) kpemuus B SiCly; 0) maraus B MgBr2; B) aito-
MuHuA B A1Br3;? Hapucyiite cxembl IepeKpbIBaHUS 3JIEKTPOHHBIX 00J1aKOB B JAHHBIX MOJIE-
kynax. KakoBa reomerpuueckas popma 3Tux MoJieKy? SIBIAIOTCS I OHU TOJSIPHBIMH HITH
HENoJIIPHBIMU ?

e Kakue u3 CJICOAYIOINUX MOJICKYJI ABJIAIOTCA IMOJIAPHBIMU U KAKWEC — HCIIOJIAPHBIMU OF2,
MgBrz, PCI3, BC13, HzS, AIBF3? HOquy?

e Momnexkyina okcuaa yraepoaa (IV) C0> umeer muneitayto Gopmy. CKOIBKO G- U T-CBSI3CH B
sToi Mosiekyse? Kakue aneKkTpoHHbIe 00J1aka aToMa yIilepoja y4acTBYIOT B 00pa30BaHUU
9TUX cBsizeit? SBnsercs mu mosekysia COz moJISIpHON WIIH HETIOJSPHON?

o Kakne u3 CJICOYIOIINUX pCaKHI/Iﬁ SABJIAIOTCA OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIMMU

a) KOH + CuCl; — KC1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH)3 — FexO3 + H20; r) Pb(NO3)2 — PbO + NO2 + O2?
3ananmue 2:
e 3aKOHYHTE YPABHCHHSI CJICTYIOIINX MTPOIIECCOB:
a) Al°-3e = B) N2 - 5¢ = 1) Bra + 2e =
6) S*+ 8¢ = r)Fet + e = e) Mn*? - 5e'=

Kaxkue n3 HUX SBISIIOTCS TTPOIIECCAaMU BOCCTAHOBJICHHMSI ?

e Kakue u3 crieayronux BemecTB MOTYT ObITh: a) TOJIBKO OKHUCITUTENSIMU; 0) TOJIBKO BOCCTaHO-
BHUTEIISIMH; B) M OKHCIHUTEIAMH, U BoccTaHOBUTEsIMU: CrOs, Mg3P2, NaxCrO4, SO, K1,
KNO,, LiClO4, KH, Fe, H O2, (NH4)2S?

e VYKaXHTE TUI KAXKIOU U3 CIACAYIOMINX OKUCINTEILHO-BOCCTAHOBUTEIIbHBIX PEAKITUH:

a) P+ KOH + H,O — PH3 + KH2PO»;

6) H.SOs3 + H,S — S + H0; B) KC1O3 — KC1 + KClOy;
r) NH4sNOs3; — N>O + H20; 1) Cu + HNO3 — Cu(NOs3)2 + NO + H20;
e) AgNO; — Ag + NO; + Oy; k) Fe + Cl, — FeCls.

L MeTOHOM QJICKTPOHHOI'O OaJlaHCa COCTaBbTE YpaBHCHH OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKHHﬁ, KOTOPBIC ITPOTCKAIOT 110 CXEMaM:
a) HaS + KoCrO7 + H2SO4 — S + Cr2(S04)3 + KoSO4 + H2O
6) C + HNO3 — CO2 + NO + H,O
B) MnO; + NaBiO3; + HNO3; — HMnO4 + BiONO3 + NaNOs + H,O
r) Nal + NalOsz + H>SO4 — I, + NaxSO4 + H,O
n) Mg + HNO3 — Mg(NOs)2 + N2O + H20
e) PbO, + MnSO4 + HNO3 — PbSO4 + Pb(NO3)2 + HMnO4 + H2O
) KMnO4 + NH3z — KNO3 + MnO; + KOH + H,O
3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + I + H2O
n) H,C>04 + KMnOs4 — CO; + K2CO3 + MnO»> + H.O
K) C¢H1206 + KMnO4 + H2SO4 — CO2 + MnSOs4 + K2SO4 + H2O
ﬂﬂﬂ K&)I(,Z[Oﬁ PCaKIIMU YKAKUTE BEHICCTBO-OKUCIIUTECIIb U BCIICCTBO-BOCCTAHOBUTCEIIb, IIPO-
LECC OKUCIICHUA U TPOUCCC BOCCTAHOBJICHUA.
KonTtpoabHnas padora
munogvle 3a0anus K KOHMpoabHoll padome
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1

1. ChopmynupoBaTh OCHOBHBIE Ta30BbIC 3aKOHBI.

2.Macca 10 m® azora (1.y.) paBua 1,25 1 -10~kr. Beluuciute NIoTHOCTh a30Ta IO BOAOPO-
1y ¥ BO3IYXY.

3. Briuucnure MOJISIpHYIO Maccy 3KBUBAJIECHTAa METaJlJIa, €CJIM B €0 XJIOPHJIE MaccoBast 10JIs
xJiopa 79,78%, mosnspHas Macca SKBUBaJIeHTa Xjopa 35,4 5T/MoJIb.

4. PaccuuTaiiTe IIMHY BOJIHBI S]IEKTPOHA, €CIIM CKOPOCTh JBUKEHHS dIEKTpoHa paBHa 2-10°8
M/c.

5. Ckonbko cBoOOMHBIX d -opOuTaneit cogepxkurcs B atomax Sc, Ti, V?

Hanummmre 3nekTpoHHbIe (POPMYIIBI ATOMOB 3TUX JIEMEHTOB.

2

1. punnun [Taynu. [pasuno I'ynna. 2 npasuna KineukoBckoro.

2. Macca 87-10°w> napa npu 62°C u naBnenuii 1,01-10° ITa pasna 0,24-10 xr. Beruuciure
MOJIEKYJISIPHYIO MacCy BEIeCTBa U Macca OJJHOW MOJIEKYJIbI BEIIECTBA.

3. Beiuucnure Monsipuyto maccy skBuBanieHTa KHSO4 B cnenyromux peaxnusax: KHSO4+
BaCl,; — BaSO 4 + KC1 + HCI

KHSO., + KOH = K»SO4 + H20.

1. Boruncnute sHepruio (3B) Bo30yxkaeHUs 2JIeKTpoHA B aToMe Na, eClii Iapbl ero

noryIomanT GOToH ¢ AIUHOM BomHbl 4340-10710 M.

5.OHepreTuyecKkoe COCTOSTHUE BHEIIHErOo 3JIEKTPOHA aTOMa OIUCHIBACTCS CIETYIOIUMHU
3HAYEeHUSIMH KBAaHTOBBIX umcel: T — 3; I = 0; m; = 0. ATOMBI KaKiX 3J€MEHTOB MMEIOT TaKOH
anektpoH? CocTaBbTe ANIEKTPOHHBIE (OPMYJIIBI ATOMOB 3THX AJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKU XUMHUYECKOMN CBSI3H.

2. OmnpesenuTe MOIAPHYIO Maccy JBYXBaJE€HTHOTO MeTama, ecain  14,2:1073 kr

OKCHJIa 9TOr0 MeTasia oopasytor 30,2:107 kr cyasdara MeTania.

3.Beruucnute nuuny cBsizu C-Cl1 B CCL4 1o crienyrommuM JaHHBIM: IJTMHBI CBSA3EH

C-C u C1-C1 paBssl cootBercTBeHHO 1,54-1071% 11 1,99-107 M.

4. JInst aToMa ¢ 37IeKTPOHHOM cTpykTypoil 1S?2S?2P° prmmmTe B TaONUIly 3HAYECHUS YEThI-
peX KBaHTOBBIX YHUCEI: T, 1, m, ms onpeaennTe Kaxablii U3 AJIEKTPOHOB B MapajuIeIbHOM COCTO-
STHUU

Howmep snektpona ... 1234567

n..

I..

mi ...

m; ...

5. Beluucnure cpeiHIo IIOTHOCTh 10 BOAOPOIY U MO BO3yXYy I'a30BOW cMecH, 00beMHbBIE
nosiu ra3oB B kotopoit ass CHs u CoH» paBubl 52 1 48%

4

I. OGmiee mousTrHe 0 pacTBopax. PactBopumocTts. [IpaBuno CeMeHUYEHKO.

2.11pu cuntese ammuaka N2 + 3H, <-> 2NH3 paBHOBecHe yCTaHOBMIIOCH IIPU

CIIEYIOIINX KOHIIEHTPAIUSIX BEUIECTB (MOJIb/M):

Cn2 =2,5; Cuz2= 1,6; Cnu3 = 3,4. BeiuncnuTe KOHCTaHTY paBHOBECHS 3TOU

peaKIuu U UCXOAHbIe KOoHIIeHTparmu Nz u Ho.

3.B cocTosiHMM paBHOBECHS CHUCTEMBI

COz + Hy <> CO + H,O
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peaKLMOHHAsI CMECh UMENa 0OBEMHBIN COCTAB!

22% CO2, 41 % Ha. 1 7% CO u 20% H-O.

Beiuuciute Kp u Kc ans sroit peakuuu npu 1900K.

4. B xakoit macce BOJBI clieflyeT pacTBOpUTh 30r OpoMua Kanust ISl TIOTYYSHUS

pacTtBopa, B KoTopoit maccoBas foist KBr paBaa 6%?

5

1. Paz0aBiieHHbIE pacTBOPHI HEANEKTPOIUTOB. [laBnenne napa. (1mu 3akoH Payis).

2. Boruncnure MossspHyto koHueHTpauuto K»SOs, B 0,021 koTOporo coaepxurcs 2,74 pac-
TBOPEHHOI'O BEIIECTBA.

3. Hanmmure BeIpa)KeHUS] KOHCTAHT PAaBHOBECHUS CIIEAYIOIINUX 0OPAaTUMBIX PEaKIUii:

1) Fe3O4 + 4H> <-> 3Fe()+ 4H2O(r)

2)4HC1+0,<->2H>0 + 2Cl1,

3)C + CO<->2CO

4.ITpu HEKOTOPOI TEeMIIEpaType KOHCTAHTA PABHOBECHUS PEAKIIHI

H>+ Br2<->2HBr paBna 1. Onpenenure coctaB paBHOBECHOH pPEAKIIMOHHOM cMeCH, €Clu
JUTsl peakiuu ObLTH B3sThl 1Mose Ho 1 2 Mo Bro.

Pedeparsl

3a MOATOTOBKY M 3alIuTy pedepara CTyJIeHT MOXKET HaOpaTh 6 O6aioB (1o 2 Oaina 3a Tpu
KOHTpOJIbHBIE pelTHHTOBbIE TOUKH). [Ipu moaroroBke pedepara cTyIeHT JOKEH 03HAKOMUTHCS
C OCHOBHOH U JIOTIOJIHUTEIBHON JIUTEPaTypOM, BKIIIOUasl CIIPAaBOYHbIE W3/IaHUs, 3apyOeKHbIE HC-
TOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOXKEHUM, TEPMUHOB, CBEICHUH, TPEOYIOIUX AJIsl 3allOMUHa-
HUS U SBISIOUIMXCS OCHOBOIOJIAralomMMU B 3ToM Teme. HeobxonumMo cocTaBUTh aHHOTALUU K
MPOYUTAHHBIM JIUTEPATypHBIM HcTOUYHUKaM. CTpyKTypy pedepara CTyAEHT OIpenaeisieT caMm.
OneHnBaHue MPOBOJUTCS C YYETOM KOJIMYECTBA OOpabOTaHHBIX JUTEPATYpPHBIX HMCTOYHUKOB,
KadecTBa odopmieHus pedepara, oTBeTa Ha BONPOCH 1o pedepary. Temy mist pedepara cTy-
JIEHT MOXET MPEAIOKUTh caM, JTU00 BBIOPATh U3 MPEAT0KEHHBIX.

Tembl pedepatoB
HcTtopust OTKpBITHS paJMOAaKTUBHBIX METAJJIOB.
MeTo/1pI KaUECTBEHHOTO M KOJIMYECTBEHHOTO aHAJIHN3a.
OcHOBHBIE TOJIOKEHUS TEOPUH TOMOXUMHUYECKUX PEaKIIUM.
O0630p CBOICTB METAJUIOB U METAJUIMYECKUX CILJIABOB
XUMUS KOOPAUHAIIMOHHBIX coequHeHn. COBpEMEHHbIE TPOOIEMBI.
Koppo3us MeTannoB 1 METO/IbI 3aIIUTHI OT KOPPO3HUU.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
XecTkocTh BOJIbI, METO/IBI €€ PEryIUPOBAHUSI.
lNanpBannueckuit aneMeHT. Bo3MOXXHOCTH MCIIONIB30BaHUs B TEXHOJIOTMUECKUX MPOIIeccax
MAaILIMHOCTPOEHHUSL.
DKoJ0rH4ecKre MpoOIeMbl TPOU3BOCTBA MAITUHOCTPOUTEIHHOTO 000PYI0BAHUS.
Jucnepcusie cucremsl. Komnonael. Poias B MalImHOCTPOUTENBHOM MPOU3BOJICTBE.
Jlaky 1 TaKOKpaco4HbIe MaTepUasbl B MAIIMHOCTPOEHHUH.

TecTbI
B teuenue cemectpa CTYJEHT MPOXOJIUT IPOMEKYTOUHOE TECTUPOBAHUE MO TPEM TOU-
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kaM. Kaxxas peTHHroBasi TOUKa OLEHUBAETCs MakCUMaibHO B 6 6amioB (100% BeimomHe-
Hus 30 KOHTPOJIBHBIX 3aJlaHUM).

Crynent, HaOpaBmuid 92-100% mnonyuaer 6 6amioB; 67-91% - 5 6amnos; 51-66%- 4
6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Oai.

1) munoevie mecmosgvie 3a0anus

1. CaMonpou3BOJIBHBIN pacmaj MOJEKYJ paCTBOPEHHOTO (MHOT/AA - PACIJIaBJICHHOT0) BEIlle-
CTBa Ha KaTMOHBI U AHUOHBI Ha3bIBAETCHL. ..

- BJIEKTPOJIMU30M

- MIOHHOM MTPOBOJUMOCTBIO

-: TOMOT€HHBIM KaTaJI130M

+: SIEKTPOIIUTUYECKON Tucconnanuen

[: T3 195 Tema 6-0-0

2. Mepoii 5IeKTpOTMTUYECKON JUCCOLUAIINH IEKTPOINTA TPUHATO CUNUTAT...

+: CTENEHb AUCCOLUAIUN

-: MOJISIPHYIO KOHIIEHTPALMIO pacTBOpa

-: pH pactBOpa

-: KOHCTaHTY THAPOJIN3a

4.K CHIIBHBIM 3JIEKTPOJIUTAM OTHOCHUTCHL. ..

+: Xmopua HaTpHusd

-: CEpHUCTAsI KUCIIOTa

-: cynb(dUT Kams

-: YKCyCHasl KUCJIOTa

5. Yemy paBHa koHueHtpanus noHoB H B pactBope KOH ¢ xonnenTparnueit 0,01 Momb/n
IIPH YCJIOBUH, YTO TUAPOKCU KaJlUsl MIPOJUCCOLMUPOBA HALIETIO

+: 10-12 monw/n

-2 0,01 Mome/n

-: 10-14 monp/n

-1 TIOCKOJIbKY pacTBOP IIEJIOYHOM, B HEM HE MOTYT IPUCYTCTBOBAaTh HOHBI H+ (T. €. [H+] =
0)

6. Paccunraiite pH: a) consiHOli KuCIOTHI ¢ KoHIIeHTparuel 0,1 Mosb/i1; 6) BOAHOTO pac-
TBOpa TUAPOKCHUIA KaJusl ¢ KOHLIeHTpaluei 1,0 Momb/i, cuuTasi, YTo yKa3aHHbIE BELIECTBA JIU C-
COLIMUPYIOT MOJTHOCTHIO

-2a)7;,0)7

+:a) 1;0) 14

-2a)14;0) 0

-1a)2;0) 12

7. OptodocdopHas KUCIOTa AUCCOLUUPYET IO TPEM CTYIEHSIM, IIPU 3TOM KOHCTAHTHI JTUC-
COLIMALIMU TIO KaKJIOW CTYTEHU CBA3aHbI COOTHOIIIEHUEM:

- K1> K2<K3

- KI<K2<K3

+: K1>K2>K3

- KI<K2>K3

8. Crenenp auccouumanuu cyiabgara HaTpus B pactBope 100%, koHuenTpanus conu -0,4
Mouib/1. YeMy paBHBI KOHIICHTpPAIIMU AHMOHOB U KATHOHOB B TAHHOM pacTBoOpe?

+: 0,4 u 0,8 MOAB/T COOTBETCTBEHHO

-2 0,3 1 0,18 MOIB/TT COOTBETCTBEHHO
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-2 0,14 1 0,56 MOIB/TI COOTBETCTBEHHO

-: 0,44 1 0,28 MOIB/1I COOTBETCTBEHHO

20. [ToTeHuman BOJOPOIHOTO 3JIEKTPOA 3aBUCUT OT

+: KoHIleHTpalmu MOHOB BOJIOPOa B pacTBOpE

-: JlaByieHust BOJOpO/Ia B Ta30BOi (haze

-: Temneparypsl

-: AKTUBHOCTH MOHOB

21. Cymma Bcex K03(h(HUIIMEHTOB B MOJICKYJIIPHOM YPAaBHEHUH PEAKIHH
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+: 31

- 14

- 12

- 10

22.: B aToMe renusi BaJ€HTHBIE 3JI€KTPOHBI pa3MEIIEeHbI 10 OpOUTAIIAM

-1 Isl

-1 2s1

- 1s2

+: 252

23. Yuciio BaJeHTHBIX MJIEKTPOHOB Y aTOMA KaJIbIIHS

-1

+:2

-3

-4

24.OKUCANTENBHO-BOCCTAHOBUTEIBHBIE IOTEHIUAIIBI 3aBUCAT OT

-: KoHnenTparum oKucIuTeIbHOW U BOCCTAHOBUTEIBHOM (hOpPM BEIIECTB

-: TeMIIepaTyphbl

+: pH cpeapl

-: IIpupoasl pacTBOpHUTENS

-: laBnenns

25. VI3 nepeyucieHHbIX HU)KE BELIECTB CAaMbIM CHIIbHBIM OKUCIHUTENEM SIBJISIETCS ...

-: [InmaBuKOBast KMCIIOTA

+: ¢pTop

-: KUCIIOPOA

-: TIaTHHA

26. CrerneHb OKHCIIEHUS KUCTIOPO/Ia: a) B BOJIe, 0) B MEPOKCHIE BOAOPOJIa COOTBETCTBEHHO
paBHBI

- +2;0

27.: CTeneHu OKUCIIEHUS XpoMa: a) B XpoMmaTe Kajiaus, 0) AUXpoMare Kajlus COOTBETCTBEHHO
PaBHSI ...

+: +6; +6

-1 +6; 43

- 43546

-1 -6; +6
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28.0TMeThTE MTPaBUIIbHBIN OTBET
K peakiusiM BHyTpUMOJIEKYJISIPHOIO B3aUMOJEHCTBUS OTHOCATCS
+ 2KCIO; ——2CIl +30,

. 2Na+Cl, —>2NaCl
. CaCO,——Ca0 +CO,
_. 2NO, + H,0—> HNO, + HNO,

29. OTmeTbTe MpaBUIIbHBII OTBET

- + 2+
B nonsom ypassenun MNOs + H,0, + H™ — Mn™ + 0,

** cyMMa Bcex K03 humeHTon
paBHa

+: 26

- 43

- 28

- 48

30. OT™MeTbTe MPaBUIBHBIN OTBET

Cymma K03(pPUIIMEHTOB B peaKIuu K,Cr,0, + KT+ H,50, > I, + Cr, (50, )5 +

- 27
+: 29
- 17
- 19
31. OT™MeTbTE MpaBUIbHBIA OTBET

' paBHa

[Ipu nonaganuu xene3Hon CTPYKKH B CUIIbHO HAarpeTyI0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHCIIOTY BO3MOJKEH CJIEIYIOIIUNA MpoLecc

- Fe+H,S04=FeSO4+H, T

- Fe+>S04=FeSO4+H, T
-: JKene3o maccuBHpyeTCs KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM, TIO9TOMY PEaKIIHs HE
HpOI/ICXOI[I/IT

+: 2Fe+6HzSO4=F€:2(SO4)3+3SOz’r +6H,0

32. I'eomeTpus nona NH4+ onuceiBaeTcst purypoit

+: Tepasdap

-: KBaapar

-: TpeyronpHas nupamMuia

-: YcedeHHas nupamuia

33. Kakoil meTam He pearupyer ¢ OXJIaXACHHOW KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM?

-: Cu

+: Fe

-1 Ag

+: Al

34. [1pu B3aMMOIEHCTBUM KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C IIMHKOM B Ka4eCTBE ra-
3000pa3HOT0 MPOAYKTA MOTYYEH ...

-: Kucnopon

-: Bomopon

+: Okcun azota (IV)
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-: AMmuak

35. Ilpu B3anMoeiicTBIY pa30aBICHHON a30THON KUCIIOTHI C MEIBIO B Ka4eCTBE ra3000pas-
HOT'O MMPOJIyKTa MOJIYYEH ...

-: Bomopon

-: Oxcup azota (I1V)

+: Oxcun azota (1I)

-: Menp He pearupyer ¢ a30THOM KUCIOTOM, MOCKOJIbKY HaXOJIUTCS B PSAly aKTUBHOCTH Me-
TaJUUIOB MpaBee BOJAOPOIA

36. Ilpu B3aumoseicTBIM pa30aBIeHHONW a30THOM KUCIOTHI C MEJIBIO B KAYECTBE Ta3000-
Pa3HOrO0 MPOAYKTA MOJTYYEH ...

-: Bomopon

-: Okcup azorta (IV)

+: Oxcun azota (1I)

-: Menp He pearupyer ¢ a30THOM KUCIOTOM, MOCKOJIBKY HaXOJUTCS B PSATy aKTUBHOCTH Me-
TaJJIOB TpaBee BOIOPOIA

37.: Ilpu anekTponu3e paciuiaBa XJIOpHIa HaTPHUs Ha aHOJIe BBIIEIIIIOCH 56 J1 xjopa. Macca
00pa30BaBIIETOCS METAJUTMYECKOTO HATPUS pPaBHA ...

+: 1151

=100

- 120r

- 2 MOJTb

38.XuMH4eCcKue CBONCTBA BOJOPO/Ia B HAMOOJIBIIICH CTETICHN HATTOMUHAIOT CBOMCTBA ...

+: ['asioreHoB

-: Xpoma 1 Maprasiia

-: brlaropoiHbIX Tra3oB

+: [l{ea04HbBIX METAIOB

40. PacTBOpHI mIe04€ei CIIOCOOHBI pearupoBaTh CO CIASAYIOIMIMMH MPOCTHIMH BEIIECTBAMHU

-: Cly, S, Ny, B, Si

- C, 0, P, F, Si

-: Ir,Zn, Cu, S, Mn

+: Brp, S, P, Si, Zn

41. CKoNbKO TPaMMOB THAPOKCH/IA KAJIBIIUSI MOYKHO TOJYYUTh U3 6,4 T KapOuaa Kaabius?

+:7,4r

- 148

- 3,7r

-: I'uapokcua Kanplus MoNy4daroT He U3 KapOuaa Kanbliusl, a U3 KapooHaTa KaJlbLUs

44. Haubonee yCcTONYHMBBIEC CTEIICHH OKUCIICHUS XJIOPA B COCTUHEHUSX

-1 46

+: 47

+: +1

+: -1

-1 43

47. I'anoreHoBo10pO/l, KOTOPBII MOJYy4atOT B IPOMBIIUIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HC1

- HF

-: HBr
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-: HI

-: HAt

48. CaMblil CUIIBHBIN BOCCTAHOBUTEND CPEIN TAJIOTEHOBOIOPOI0B

+: HI

- HC1

-: HF

-: HBr

-: HAt

49 I1lpu naceiuenuun Boanoro pactsopa KOH xnopom npu remnepatype 100 °C obpasyercs

+: KClI

+: KCIO

-: KC1O3

-: KCI1O2

-: KCl1O4

50. Ilpu B3auMoAelcTBUU yriaepoaa ¢ KOHIEHTPUPOBAHHOM CEepHON KUCIOTOH BBIIEINIOCH
13,44 nra3oB (H.y.). Paccunraiite Maccy yriepoja, BCTYIUBIIETO B PEAKIIUIO

- 1,0r

20T

+:2,4r

-2 3,6r

3ananus Kk J1a00paTopHbIM padoTam

Meroanueckasi mMoAepKKa U PEKOMEHIAIMH 10 BBHITIOJHEHUIO Ja00paTOPHBIX paboT OT-
paxensl B [8-10 m.7.5].

[To xaxxmoif paboTe CTYyACHT MOJDKEH MPEACTaBUTh OTUET, COJEPKAIINNA Ha3BaHUE PAaOOTHI
Y pacrieyaTKy pe3yJIbTaTOB BBITIOJHEHHUS 3aJaHUi. 3a BRITIOJHEHUE U 3aAIIUTY JJaOOPATOPHBIX pa-
00T cTyIeHT MOXKeT Habpath 18 6amioB (1o 3 Gaiia B KaXKAyt0 peHTHHTOBYIO TOUKY).

[IpomexxyTouyHasi arrecranus NpoxoauT B ¢opme 3k3amMeHa B 1 cemecTtpe Ha 1 Kypce
ODO u 3D0. Dk3aMeHANMOHHBIN OWJIET BKIIOYACT JIBa TEOPETUUYECKUX BOMPOCA M OJHY 3aja-
yy. Ha sk3aMeHe cTyaeHT MoxeT HaOpaTh MakcumyM 30 0asuios.

5.2. OueHo4YHbIe MATEePHAJIbI IJIs IPOMEKYTOUYHOI aTTecTAlNU

[IpomexyTounast arTecTanus npoxoauT B Gopme sx3amena B 1 cemectpe ODO u 3DO0..
DK3aMeHAIIMOHHBIM OMJIEeT BKIIIOYAET JIBa TEOPETUUECKUX BOMPOCA U 3aady.

Bonpocs! k 3x3aMeny

Oco6eHHOCTH JIEKTPOHHOI'O CTPOEHUS AaTOMOB B IVIABHBIX M MMOOOYHBIX MOArPYIIAX.

Tunsr xumnyeckoit cBszu. KoBasienTHas cBs3b u e€ Buabl. CBoiicTBa U criocoObl 00pa3o-
BaHus. OCHOBHBIE MOJIOKEHUSI MeTo/1a BasleHTHbIX cBszell (MBC). BanentHoctu atomoB ¢ mo-
3unun MBC. I'uGpuausanyst aTOMHBIX OpOUTATIEH.

Nonsl. MonHas cBs3s. CBoiicTBa HOHHOM cBsi3u. Kpucrammmdeckas pemietka. ATOMHas,
VOHHAsI, MOJIEKYJISIPHAsE U METAJNIMYECKHE PEIIETKH. 3aBUCUMOCTh CBOWMCTB KPUCTAJTIMYECKHX
BEILECTB OT TUIIA XMMUYECKOU CBS3H.

Mertannsl 1 HeMeTauibl. OKCHJIBI, KMCIIOTBI, OCHOBaHMs M COJIM. be3pa3ianuHble U colie-
oOpa3ytommue okcuabl. OKCHIIbI OCHOBHBIE, KHCIOTHBIE U aMmdoTepHble. MI3MeHeHne CBOICTB OK-
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CHJIOB B 3aBHCHMOCTH OT IIOJIOKEHUSI aTOMa B IlepuoaAnYecKoi cucreMe. Kucnorel, ux kiaccu-
¢uKanyst 1 HOMEHKJIaTypa. VI3MeHeHue CBOMCTB KUCIOT B 3aBUCHMOCTU OT TOJIOXKECHHUS IICH-
TPaJILHOTO aTOMa B IIEPUONYECKON CHUCTEME.

BuyTpennsist sHeprusi U sHTanbnus BemecTBa. lloHsTne 00 suTpormu. [lonarus o6
sHeprun ['n66ca 0Opa3oBaHus BEIMIECTB. DHTAIBIUNWHBIN U SHTPONUUHBIA (AKTOPHI MPOIIECCOB.
Hanpasiienne camonpou3BOJIbHOTO NPOTEKAHUSI XUMUYECKUX PEaKIUi.

Ckopocth peakiuu. CKOpOCTh peaklUyd B TOMOIE€HHBIX M T'€TE€pOreHHbIX cucremax. Mc-
THHHas CKOPOCTh peakiuu. PakTophl, BIUSAIOLME HA CKOPOCTh XMMHUYECKUX PeakUuil. 3aBUCHU-
MOCTb CKOPOCTH XHMMUYECKHUX PEaKLUUN OT KOHLIEHTPALUU PEarupyrouiX BEIlecTB. 3aKOH Jei-
cTBUs Macc. KoHcTaHTa CKOpOCTH peakuuu U ee GU3NYECKUI CMBICI.

3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakiuu oT TemrepaTypsl. [Ipasuwino Bant — [Nod-
¢a. DOHeprus akTHBALUU U TETJIOBOU APPEKT XUMHUECKON peakLnu.

3aBUCUMOCTh CKOPOCTH XMMMUYECKOH peakiuu OT TeMIepaTypbl, SHEPIMH aKTUBAMU U
SHTPONUH aKTUBAIMK. Y paBHEHHE AppeHuyca.

Karanus. Katanutuueckue peakiuu. OcoOEHHOCTH KaTaJIMTUYECKUX MporeccoB. Teopus
TOMOT'€HHOT'O ¥ T€TEPOT€HHOr0 KaTalu3a.

HeoOpatumble 1 00paTuMble XUMUYECKUE MTPOLIECCHl. | OMOTeHHbIE U TeTePOTreHHbIE PaB-
HoBecusi. KoHcTanTa paBHOBecus. BiusHue pa3zinuyHbIX (akTOpOB Ha XMMHYECKOE PaBHOBECHE.
[Tpunnun Jle-IlaTense.

PactBopumocTs. BrusiHue Ha pacTBOPUMOCTH MPUPOIbI KOMIIOHEHTOB, TEMIEPATYPHI U
naBieHus. /[aBieHne HachIIEHHOTO Iapa HaJl pacTBOpoM. 3akoH Payia. Temneparypbl KUNIEHUS
u Kpuctammn3anuu. Kprockonus u 30yInoCKONus.

Teopust >nmekTponMTHYECKON nuccormanuu Appernyca. CHUIbHBIC U Ca0ble AIEKTPOIH-
Th1. CTeneHpb deKTpuueckoi auccoruanuu (/1) u ee CBsA3b C M30TOHUYECKUM KO OUITHECHTOM.
Koncranra nuccormanuu. 3akoH paszbaBieHus OctBanbpma. Jlucconmanusi BoAbl. 3aKOH ACH-
cTByronux macc. lonHoe npousBenieHre Boabpl. BomopoaHblil moka3aTes.

[IpoTonu3s (ruapoaus) coneit. IoHHBIE ypaBHEHUS peakiuy mpoTosm3a (Tuapoiusa). Pas-
JUYHbIE TUIBI Tuaponu3a. KoHcranta u creneHp nporonusa (ruaponusa). Ee 3aBucuMOCTh OT
KOHIEHTpaluuu U temreparypbl. HeoOpaTumslii npotonus (rugponus). [Iponeccsl mpoTtonuza
(ruppoiiisa) B mpUpoIe.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHbBIE peakuuH. N3menenue OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB BELIECTB B COOTBETCTBUU C ITOJIOKEHUEM DJIEMEHTOB B IPYIIAX U
nepuoaax. CreneHb OKUCIEHUs. TUIbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuil. BiusHue
TeMIIepaTypbl, KOHLEHTPALMU PEAreHTOB, UX IPUPOAbI, CPEAbl U JPYTUX YCIOBHUI Ha IpPOTEKa-
Hue OBP. HampaBneHnue npoTekaHusi OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX peakuuil. Xumuue-
CKHE€ UCTOYHUKHU 3JIEKTPUUYECKOTO TOKA - TAIbBAHUUYECKHE 3JIEMEHTHI.

DIEKTpOJIM3 PaCIUIaBOB M BOAHBIX PACTBOPOB AUIEKTPOIUTOB. KaromgHele W aHOIHBIE
npoueccsl. Koppo3ust MeTamioB 1 METOAbI 3alIUThl OT Hee. OCHOBHBIE METOBI 3alUThI OT KOP-
po3umu.

OO01as xapakTepucTUKa IEMEHTOB MOArpYyIbl Meau. CBOWMCTBO, MONy4YeHHUE U MIPUMe-
HeHue. BaxHeiimue coenuHenus meau, cepedpa u 3010Ta. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOICTBA NNPOCTHIX BELIECTB, OKCUJOB U TMIPOKCH]IOB.

OO0mas xapakTepucTUKa dJIEMEHTOB MOATPYIIbI nHKa. O0mas xapakrepuctuka. CBoii-
CTBO, MOJY4YE€HHE M MpPUMEHEHUE. BaxHellme COoeAUMHEHUs 3JIEMEHTOB MOATPYIIbl IIMHKA.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE CBONCTBA. KHCIIOTHO-OCHOBHBIE CBOMCTBA IPOCTBIX Be-
LIECTB, OKCUIOB U TMIPOKCHUIOB.
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OOmiast xapakTepUCTHUKa 3JIEMEHTOB MOArpymIiel Xpoma. [lomydyenue, cBoiicTBa U mpuMe-

"Henne. OKUCINTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA coeanHeHnIl. KUCIOTHO-OCHOBHEBIE CBOM-

CTBa MPOCTHIX BEUICCTB, OKCUAOB U THAPOKCHUIOB.

OOmiast xapakTepUCTHKa 3JEMEHTOB MNOATrpYIIbl Mapranma. llomydenue, cBOWCTBa M

IMPUMCHCHUC. OKHCIMTEIEHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA. KHCIIOTHO-OCHOBHBIE CBOICTBA

IMPOCTBIX BEIICCTB, OKCUAOB U THAPOKCHUIOB. Baxneiimue COCIMHCHMUA.

bop u amomunwuii. [lonyuenue u coiictBa. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOM-

CTBa UX COGHHHGHHﬁ. HpI/IMeHCHI/Ie CIIJIaBOB Ha OCHOBC aJIFOMUHINSI.

VYrunepon u kpemuuid. [lomydyenue u cBoiicTBa. Baxneitme coequnenus. OKUCTUTEIBHO-

BOCCTAaHOBUTEIbHBIE CBOMCTBA COEAUHEHUN.

OcHOBHBIE TIPEJICTABUTEIIN MPECIBHBIX YTIIEBOAOPOI0B. Mi30Mepusi 1 HOMEHKIIATypa.

Crioco0bl MosTy4eHus, XUMMUYECKHE CBOMCTBA IPUMEHEHHE MTOJIMMEPOB U OJIUTOMEPOB.

6. Metoanueckue mMarepuajbl, onpeaejJsioniie Npoueaypbl OHEeHUBAHUS 3HA-
HUi, yMeHHU i, HABBIKOB M (WJIH) ONBITA AeATeJIbHOCTH
6.1 Pe3yabTaTbl 0CBOEHUS YUeOHOM TMCUMILINHBI, MO/JIeKalUe MPOBepKe

Nuaukarop komie-

Pe3yabTarsl 00yue-

OcCHOBHBIE MOKA3aTeJH

OueHounble cpen-

TeHINH) HHS (00BEKTHI Olle- OIleHKH Pe3yJbTaToB CTBa
HUBaHNA)
OIIK-1.1 Cnocoben | 3naTh: [lepeuncnenne  ocHOB- | [IpakTuueckoe 3a-

BBIJCIATh OCHOBHEIE
00JIaCTH  €CTECTBEH-
HOHAay4YHBIX W  00-
IENH)KEHEPHBIX 3Ha-
HUM, METOJOB MarTe-
MaTU4YECKOro aHajau3a
i MOJICITUPOBAHUS
JUTSL peIieHus 3a/1a4d B
npodecCHoOHATBHOM

ACATCIbHOCTH

- OCHOBHBEIE XHMUYeE-
CKHE TIOHSITHS U OTIpe-
JeJICHUS

- OCHOBHBIE TIPUEMBI U
TEXHOJIOTHH  TIPOIIeC-
COB CaMOOpPTaHU3AIUU
1 caMooOpa30BaHMs

HBIX MOHSTHH U ompeje-
JIEHUN TEOpUH XHUMHUYe-
CKOTO CTPOEHHUSl aToMa.
CocraBieHue 3JIEKTPOH-

HBIX H  DJIEKTPOHHO-
rpapudeckux  hopmyn
aTOMOB XUMHUYECKHX

OJIECMCHTOB B HOPMaJlb-
HOM H B036Y)KI[6HHOM
COCTOsAHUAX.

HATHE, JabopaTop-
Has paboTa, TeCTH-

poBaHue, KOH-
TpoOJIbHasE  pabora,
IK3aMEH

Ymern

- TIPUMEHATh XUMHYE-
CKHE TEOpPHH U 3aKO-
HBI, KOHLEMNIUH O

CTPOCHHHU H PCaKIH-

OHHOM  CIIOCOOHOCTH
HCOPraHMYECKUX  Be-
mecTB (V1);

- KpUTHYCCKHU OLCHHU-
BaTb CBOH AOOCTOHH-
CTBa MU HCAOCTATKHU
(¥2);

[Ipumenenue  XumHue-
CKUX TEOpHUIl U 3aKOHOB,
KOHIENINII O CTPOCHUHU
U pEaKlHOHHOW Croco0-
HOCTU HEOPTraHUYECKHX

BCIICCTB.

[IpakTnueckoe 3a-
HATHE, Jaboparop-
Hasi paboTa, TecTH-

poBaHue, KOH-
TpoibHas paboTa,
9K3aMEH

Baanern:

HJ'IaHI/IPOBaHI/IC Hn aHaJIu3

IIpakTuueckoe 3a-
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- HaBBIKAMU pPabOTHI C
pacueTHbBIMH  OpMY-
JaMu, pelaTh pacder-
HbIE U OKCIIEPUMEH-
TaJIbHBIC 337a4dl IO
xumuu (B1);

- cnocobaMH OpUEH-
Tallil B Tpodeccuo-
HAJIBHBIX HMCTOYHHKAX
uHpopManuu (KypHa-
Jbl, calThl, oOpa3oBa-

pe3yJIbTaTOB  HMCHOJIB30-
npodeccuo-
HaJIbHOU JIE€ITEILHOCTH

BaHUA B

Pa3HOOOPa3HBIX CPEJICTB
NOJy4YeHUsT HHPOPMALIUU
(>KypHaJIBI, CalThl, 00pa-
30BaTeIbHBIE OPTAJIbI).

HATHE, JabopaTop-
Has paboTa, TeCTu-

poBaHue, KOH-
TpojbHas paboTa,
9K3aMEH

TEJIbHbIE MOpTabl)

(B2);
OIIK-1.2 CnocobeH | 3HaThb: [lepeuncnenne xumuue- | [Ipaktuueckoe 3a-
pemarh 3aaa4u B 00- | CiocoObl MCTIBITAHHM | CKUX CBOMCTB METAJUIOB | HATHE, JabopaTop-

JJaCTH IIHUIIEBBIX
IMpOU3BOACTB MW IIHU-
aI1e€BOro

CTPOCHHUA C HCIIOJIb-

MaIllluHO-

30BaHHEM METOJI0JIO-
THH  €CTECTBCHHOHa-
VYHBIX W WHXEHep-
HBIX HAayK, METOJIOB
¢bu3uvYeckoro U Ma-
TEMaTU4eCKoro  Mo-

ACTTUPOBAHUA

1o ompeneneHuo hu-
3UKO-MEXaHUUYECKUX

CBOMCTB M TEXHOJIOTH-
YecKnX IToKa3aTeneH
WCTIONB3YEMBIX B Ma-
IIAHOCTPOEHUH HEOP-
FaHUYECKUX U opra-

HHUYCCKHUX MAaTCpHaJIOB

U HEMETAJVIOB M UX CO-
€IMHEHMH, cIIoco00B UX
MOJIYYEHUSI ¥ OCHOBHBIX
oOnactell MPUMEHEHUS.

Has paboTa, TeCTH-

poBaHue, KOH-
TpojbHas paboTa,
3K3aMeH

Ymerh:

BBITIOJTHATE PACUYEThl U
IKCIIEPUMEHTAIILHOE
onpenencHue (HU3MKo-
MeXaHUIECKHUX
CBOWCTB MaTepHaJIOB,
UCIIOJIb3YEMBIX B Ma-

IMAHOCTPOCHUU

[Ipumenenue mpuoodpe-
TaeMbIX TEOPETHYCCKUX
3HAHUM U1 pelIeHus
pacyeTHBIX 3aJad C HC-
MOJIb30BAaHUEM  Pa3JIHy-
HBIX METOIMK.

[IpakTnueckoe 3a-
HATHE, JabopaTop-
Has paboTa, TeCTH-

poBaHue, KOH-
TpojbHas paboTa,
HK3aMEeH

Baagern:

- HaBBIKAMH Pa0OTHI C
pacyeTHBIMH  QOpMY-
JaMH, pelaTh pacyeT-
HbIE M OKCICPHUMECH-
TaJbHBIE 3aJa4yd 110
xumuu (B1);

- crmocobaMHu MOJIEIHU-
pOBaHUsI 3KCIIEPUMEH-
Ta TIO ONPEICICHHUIO
CBOWCTB MarTepHajoB

(B3).

Brnagenue pacueTHbIMU
dopmynamu IS petie-
HUSl paCUETHBIX U JKCIIe-
pUMEHTANbHBIE  3aJauu
[0 pacTBOpam, 3JEKTPO-
XUMUHU, XUMHU DJEMEH-
TOB.

[TpakTnueckoe 3a-
HATHE, Taboparop-
Hasi paboTa, TecTH-

poBaHue, KOH-
TpodbHas paboTa,
9K3aMEeH
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6.2.1 Texymmii 1 py0e:KHbIii KOHTPOJIb
B pamkax Teky1iero u pyOeKHOTr0 KOHTPOJIS 110 TUCIHUIIMHE CTYACHT MOXKET Habpath 10

6.2 IllxaJjia oneHNBAHUS IVIAHUPYEMBIX Pe3y/1bTAaTOB 00y4eHus!

70 GamIoB
|CeMeCTp [IIxana oneHuBaHUs
0-35 6amoB 36-50 6an1oB 51-60 GamioB 61-70 6ayu1oB
7, Yactnunoe  noce- | Ilonmmoe wnmu  4a- ITonxoe umm ITonHoe nocenienue
8 [IEHUE ayAUTOPHBIX | CTHYHOE  TOCEIIe- | YACTUYHOE 1MOce- ayIUTOPHBIX 3aHs-
3aHsaTud.  Heyno- | HHUE  ayJUTOpHBIX | IIEHHE AyJUTOP- THH.
BJIETBOPUTEIIBHOE 3agATUN. YacThy- | HBIX 3aHATHH. I[lonmHoe BEIIONHE-

BBITIOJIHEHUE J1a00-
pPaTOPHBIX U TMpak-
TUYECKUX  padorT.
IInoxas moAroToBkKa
K OaIbHO-
PEHUTHUHIOBBIM  Me-
ponpustusM. Cry-
JICHT HE JIOMyCKaeT-
Cs K TPOMEKYTOY-
HOU aTTecTalun

HOE BBITMIOJHEHUE U
3ammTa J1aboparop-
HBIX W TpaKTHde-
CKUX pabor. BrI-
MTOJTHEHUE KOH-
TPOJBHBIX  paboT,
TECTOBBIX 3aJaHuH
Ha OLEHKU «YJIO-
BJIETBOPUTEIIHHOY.

ITonHoe BEI-
MOJIHEHUE U 3a-
muTa saboparop-
HBIX U MPaKTHYe-
CKHUX paboT.

Bremonnenne
KOHTPOJIBHBIX pa-
00T, TECTOBBIX 3a-
TaHWH Ha OIIEHKH
«XOPOIIOY.

HHE W 3alura Jia-
00paToOpHBIX u
MPaKTUYECKUX  3a-
HATUW. BemonHe-
HUE KOHTPOJIbHBIX
paboT,  TECTOBBIX
3aJaHui Ha OIIEHKH
«OTJIIMYHOY.

6.2.2 TIpomexyTOUYHAN aTTECTAIUSA
OreHKa pe3ysbTaTOB OCBOCHUS Y4eOHOW MTUCIMIUIMHEI B 1 cemecTpe MpOBOAUTCS 1O IIKa-
JIe, UCTI0JIh3YEeMOI Ha dK3aMEHE:!

36-60 OamaoB MO
WUTOTaM TEKYIIETro
U pyOeKHOr0 KOH-
TPOJIsA, Ha 2JK3a-
MeHE He Iajl I0J-
HOTO OTBETAa HU Ha
OJIUH BOTIPOC.
CryneHT umeer
36-45 06amaoB 1O
UTOTaM TEKYIIETro
U pyOEKHOr0 KOH-
TpOJds, Ha DK3a-
MEHE Jajl MOJHBIN
OTBET TOJIbKO Ha
OJIMH BOTIPOC

50 GamiIoB MO HTO-
ram TeKyllero u
pyOexHOTO KOH-
TPOJIs, HA SK3aMEHe
Jan TIONHBIM OTBET
Ha OJIMH BOIIPOC U
4acTU4YHO  (IIOJIHO-
CThIO) OTBETHJI Ha
BTOPOU.

Crynent umeer 46-
60 0amIoB MO HTO-
raMm TeKyllero H
pyOeXXHOTO  KOH-
TPOJIsi, HA DK3aMEHe
Jan TIONHBIM OTBET
HA OJWH BOIPOC
WIM YacTUYHO OT-
BeTW1 Ha oba BoO-
mpoca.

Cemectp Ixama oneHUBaHusg
Heynosne- VY nosnerBopu- Xopomio OtnuyHO
TBOPUTEIHHO TEJIBbHO (81-90 6ainoB) (91-100 6an-
(36-60 6an- (61-80 6amoB) JIOB)
JIOB)
8 CryneHnt umeet | CTyaeHT umeeT 36- Crynent umeer | CTyIeHT UMeEET

51-60 6amnoB mo
UTOTaM TEeKYIEro u
pyOeKHOTO KOH-
TPOJIsi, Ha SK3aMEHe
JIaJl TIOJIHBII OTBET
Ha OJIUH BOIIPOC U
YaCTUYHO (IIOJTHO-
CTBIO) OTBETUJI Ha
BTOPOH.

CryneHT umeer
61 — 65 GayoB mo
UTOTaM TEKYIIEro U
pYyOEKHOTO KOH-
TPOJIsi, HA DK3aMEHe
JIaJl TIOJTHBIN OTBET
Ha OJIH BOTIPOC U
YaCTUYHO OTBETHII
Ha BTOpoil. CTyaeHT
umeer 66-70 6amioB

61-70 GamnoB 1O
UTOTaM TEKYIIEro
u pyOexHOTO
KOHTpOJISI, HA JK-
3aMeHe Jal TMoJ-
HbIA OTBET Ha
OJIMH BOIPOC H
JacTU4HO  (TI0JI-
HOCTBIO) OTBETHUII
Ha BTOPOM.
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CTyaeHT uMeeT Mo
UTOTaM TEKYIIEro H
pyOexHOro  KOH-
tpons 61-70 6amnos
Ha 9K3aMeHe He Jail
MIOJTHOTO OTBETa HH

110 UTOTaM TEKYIIIe-
ro U pyOeXxHOTO
KOHTPOJISI, Ha DK3a-
MEHE) JaJI MMOJHBIN
OTBET TOJIBKO Ha
OJIMH BOTIPOC.

Ha OJIMH BOIIPOC.

7. YueOHO-MeTOAMYECKOE O0ecTieueHHe TN CUMILTUHBI
7.1. OcHOoBHas1 uTEpaTypa

1. 'muaxa H.JI. O6mast xumus: yaeOHuUK Juisi OakanaBpoB-18-e uzn. nepepad. u gomn. — M.:U3x.
FOpaiit:, 2015. - 898c.
2. I'muuka H.JL. 3apaun u ynpaxHeHUs 1o o0meld XUMHM: yuel.-pakTuy. nocodue s Oaka-
naBpoB. 14-e uzn. nepepad. u gomn. — M.: Uza. FOpaiit, 2014. — 236 c.
3. Kapos A.A., Ompoesa P.3., XKunosa C.b., Xacanos B.X., Mup3oes P.C. Xumusi koopauHa-
LIUOHHEIX coeguHennii. Metoa.mocooue- Hanpunk: Kad.-bank. Yu-1, 2012. -64c.
4. OBC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
5. lleenbkoB A. B. KommiekcHble coequHeHus (porpaMma JeKIUU U peKOMEHIaluu K CeMHU-

HapaM B Kypce Heopranudeckoi xumun) M.: uza. MI'Y, 2007 r.

http://www. chem.msu. su / rus/teaching/ shevelkov 2.pdf

6. Tperpaxos 0. [I., [llesenskoB A. B., I'ynnnun E. A. MmroctpatuBHBIA MaTeprai K JIEKIUAM
o Heopranuueckoi xumuu (2013/2014 yu. rox).

http://www.chem.msu. su / rus/teaching/ thermo/ welcome. Html

7.2. lonoJTHUTEIbHAS JIUTEPATypa
1. Kapos A.A., Mykoxesa P.A., KoukapoB XX.A. u np. OO1as u HeopraHudeckass XUMUs:
VuebHoe mocooue. -Hanpunk Kaod.-bank. YH-1, 2013. -63c.
2. . [TaBnoB H.H. O6mas u Heopranudeckas xumusi. — M: Jlpoda, 2014.
3. Koposun H.B. O6mias xumus. — M.: Beicias mkona,2014.
4. Jlyannckui I.I1. Kypc xumun. OOmias XumMus, XUMHSI KOHCTPYKITMOHHBIX MaTEepHaIOB. —M.:
Brrcmas mkona,1985.
5. Tpetwsakos FO./l. Heopranudeckas Xumusi. XuMus 2JI€MEHTOB: Y4eOHHUK JJIs BY30B: B 2 KHHU-
rax. -M.: Xumus, 2008.
6. Heopranmueckas xumus. B 2 kaurax// ITox pex. F0.J1. Tpetwssikopa. - M.: ACADEMA, 2004.
7. Ulpaiisep 3./1. Heopranunueckas xumus. B 2 Tomax. - M.: Mup,2004.
7.3. llepuoguyeckue U3IaHus
1. XKypHan HeopraHMueCcKOi XUMUu
2. XXypnan obmelt xumMuu
3. Kypnan ¢usndeckoit XUMHUH

7.4. MeTtoanyecKue yKa3aHHUs M0 MPOBEACHUIO PA3JIHYHBIX YUYeOHBIX 3aHATHI, K KypPCOBOIi
padoTe U APYruM BHIaM CAMOCTOSITEIbHOM PadoThI.

1. Ksapos A.A., Xouyes 1.1O., Mup3oes P.C. n np. Xumus snemenos I A —u II A rpynn IICXO:

yuebHoe nocoodue. - Hanpuuk: Kao.-bank. yu-1, 2017. -98 c.

2. IlleroB P.A., Kapos A.A., XaksameBa O.B.. Koukapos X.A., /luarpammsl Jlatumepa, @pocra

u Ilypbe nmpu M3yuyeHHM OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB: yueOHOe mocodue. -
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http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

Hanpuuk: Kab.-bank. yu-t, 2017. — 104 c.

3. KapoB A.A.. Xunosa C.b.. Koukapos XX.A. u ap. O6mas u HeopraHuyeckast XuMusi: 3ajaHus
U METOJIUYECKHE PEKOMEHJAlUU JJIsi CaMOCTOATeIbHOUW padorhl. Hampumk: Kabapauno-
bankapckuii Yausepcurert, 2011- 55 c.

4. TxamoxoB H.U., Kspor A.A., Uepkeco b.X., Bunmamkea M.K. Obmas u HeopraHndeckas
XUMUA: 3aJaHusi ¥ MeToauyeckue pexomennanuu. — Hanpuuk: KabGapnuno-bankapckuit YHu-
Bepcutert, 2009. —47 c.

5. Kapos A.A., Ompoesa P.3., )Kunosa C.b., Xacanos B.X., Mupzoes P.C. Xumusa koopauna-
LIMOHHEIX coeguHenuii. Mero. mocooue- Hanpuuk: Kab.-bank. Yu-1, 2012. -64c.

6. Kapos A.A.. Kunosa C.b.. Koukapos JK.A. u ap. O0mas u HeopraHudeckast Xumusi: 3ailaHust
U METOJUYECKHE PEKOMEHIAIMU Ui CaMOCTosITeNbHOM paboTel. Hampumk: Kabapmauno-
bankapckuit Yausepcurert, 2011- 55 c.

7. TxamoxoB H.U., Ksapos A.A., UepkecoB b.X., Bunnmxera M.K. O6miast u HeopraHudeckas
XUMUA: 3aaHusi U1 MeToauyeckue pekoMmennanuu. — Hanpuuk: KabGapnuno-bankapckuit YHu-
Bepcutet, 2009. —47 c.

8.Xacanos B.B., Kunosa C.b., Bunanxesa M.K., Uepkecos 3.A. Xumus: JlabopaTopHbIii npak-
TukyM — Hanpuuk.: Kab. - bank. yn-1, 2011. — 99c.

9.XacanoB B.B., Kapos A.A., XKunosa C.b. u ap. Xumus HemeramioB JlabopaTopHbIi MpakTH-
kyM — Hanpuuk.: Kab. - bank. yn-1, 2012. — 39c.

10.KoukapoB XK.A., Ksapor A.A., TxamokoB H.U., Tem6oToB b.K. Obmas u Heopranuveckas
XuUMHUS: 1abopatopHbsle paboTsl — Hanbuuk.: Kao. - bank. yu-t, 2010. — 124c.

7.5 IlepeveHb 3JTeKTPOHHBIX HHPOPMALMOHHBIX 0a3 TaHHBIX

1 @epepanpHas ciayk0a 10 HWHTEIUIEKTyaldbHOM coOcTtBeHHOcTH (PocmarteHT)
http://www.rupto.ru.

2 IlaTenTHsiil mouck B PO http://www.freepatent.ru.

3 OBJ] PT'b - DnexTpoHHBIC BEPCUH MOJTHBIX TEKCTOB IUCCEpPTAIlui B aBTOpedepaToB u3
dbonga Poccuiickoit rocyaapcTBeHHoM Onbnmroreku http://www.diss.rsl.ru

4 Hayunas snextponHas ounonuorexka (HOb PODU) http://elibrary.ru

5 baza gannbix Science Index (PMHII) http://elibrary.ru

6 OBbC «Koncynprant cryaenTa http://www.studmedlib.ru http://www.medcollegelib.ru

7 «DnexktpoHHas OuOMMoTeka TexHuueckoro By3a» (OBC «KoHCynabTaHT cTyaeHTay)
http://www.studmedlib.ru

8 OBC «IPR book» http://iprbookshop.ru/

9 OBC «Jlanb» https://e.lanbook.com/

10 depepanbHOE areHTCTBO IO TEXHHUYECKOMY pETryJIHPOBAHUI0O M METPOJOTHU
https://www.gost.ru/portal/gost//home/standarts

11 DnexkrpoHHas OMGIMOTEKa HAYYHBIX IMyOauKauid. http://elibrary.ru

12 Ipe3unentckas 6udmuoreka uM. b.H. Enbunna http://www.prlib.ru

13 OtkpbIThIM YHUBEpcUTET http:// www.openkbsu.ru

14 Hayunas 6ubnuorexka KbI'Y http://lib.kbsu.ru

15 CUC «KoHcynpTaHT mutoc» http://www.consultant.ru

16 CUC «I"apanT» http://www.garant.ru.

7.6. UnTEepHeT — pecypchbl O AUCHHUIINHE
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
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4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

7.7 IllporpaMMHoOe o0ecriedeHre COBPEeMEHHBIX HH(POPMANIMOHHO-KOMMYHHUKALMOHHBIX
TEeXHOJOTHil

HaumenoBanue nporpamMmmal, NIpaBo UCIIOJb30BaHUA KOTOpOﬁ NMpeaoCTaBJasACTCA

Jluuensus Ha oUCHOE MPOrpaMMHOE OOecTIeueHNE
Moii Oduc CranaapTHBII

JIuneH3us Ha MPOrpaMMHOE 00ecTieueHHE CPECTB aHTHBUPYCHOM 3alUThI
Kaspersky Endpoint Security mist Ousneca - Cranaaptabiii Russian Edition. 1000-1500 Node 1
year Educational Renewal License (KL4863RAVFQ)

[IpaBa Ha mporpamMmHOe oOecTieueHre YHUBEPCAIbHAS CUCTEMA JIJISl BCECTOPOHHETO CTaTHCTHYC-
CKOTO aHaJIM3a ¥ BU3yanu3aluu JaHHbIX Ha 500 monp30BaTelei.

Statistica Ultimate Academic for Windows 10 Russian/13 English sa 500 nons3oBareneit Jlo-
kanpHast Bepcusi (Named User) ['omoBast mutieH3ust

JIuneH3us Ha MPOrpaMMHOE 0OecTieueHHE TSl aHAIH3a U TOCTPOCHHS TPadHKOB
ORIGINPRO- New License Concurrent Network Single Seat EDUCATIONAL

JIuneHsus Ha mporpaMMHoe obecrieueHue A paboTsl ¢ fokymeHTamu popmara PDF
Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9)
Education Named License 65297997BB01A12

7zip ApxuBarop

8 MarepuajibHO-TeXHUYECKOE o0ecneyeHre JUCHMIIINHBI
3aHATHS 110 TUCIUTIIMHE MTPOBOJISATCS B CIIEIMAILHO 000PY/IOBAaHHBIX TTOMEIICHHX (ayau-
TOPHSX) JIJIS1 TPOBEICHUS 3aHATUIN JICKIIMOHHOTO THIIA, TPAKTHYCCKUX U J1a00OPaTOPHBIX 3aHATHH,
TPYIIIOBBIX U WHAWBHAYATHHBIX KOHCYJIbTAIUM, TEKYIIEr0 KOHTPOJS M MPOMEKYTOUYHON aTTe-
CTaruu. AyJIUTOPUU YKOMIUICKTOBAHBI CTIEIMAIM3UPOBAHHON MEOEThI0 M TEXHUYECKUMHU CPEJI-
CTBa 00yUEHUS, CIYXKAITUMU IS IPEACTaBICHUS HHGOPMAITUU OOJIBIION ay AUTOPHUH.

Jlst mpoBeieHUsT 3aHATHIA JICKITMOHHOTO TUTIA UMEIOTCS JEMOHCTPAIIMOHHOE 000py10Ba-
HUE U y4eOHO-HATJISHBIC TTOCOOHS.

JlaGopaTopHble pabOTBl MPOBOIATCA B y4eOHO-HAYUYHBIX J1aOOPATOPHUSAX, OCHAIICHHBIX
BCEM HEOOXOJUMBIM HaOOPOM XHUMHUYECKOHM TOCY/IbI, PEAaKTHBOB, COBPEMEHHBIMHU NIPHOOpaMHu U
000pyI0BaHUEM, HUCIIOIB3YEMBIM B IIpoliecce 00yUYEHUs CTYICHTOB.

JI1st caMOCTOSITENIPHOM pabOThl 00YYAIOIIMXCS UMEIOTCS TIOMEIIICHHS, OCHAIICHHBIE KOM-
MBIOTEPHON TEXHUKOU ¢ BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTh "MHTepHeT" n obecriedeHueM Jo-
CTyIIa B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHUu3alluy.

9 OCco0eHHOCTH peau3aluu JUCHUILUIHHBI /151 HHBAJHIAOB M JIUI[ C OIrPAHUYEHH bI-
MM BO3MOKHOCTSIMH 3/I0POBbSI

JlJis CTYIEHTOB C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsSI CO3/IaHbI CIEIMATbHBIC
yCIIOBUS JUIsl MOTY4YeHUsT 00pa3oBaHus. B 1ensx MOCTymHOCTH MOJy4eHHUs BBICIIETO 00pa3oBa-
HUS 110 00pa30BaTEIIBHBIM MPOrpaMMaM WHBAIMJIAMU M JIUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHO-
CTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECTIeYNBACTCS:

1. AnbrepHaTuBHas Bepcus opHUIMAIBLHOrO caiita B cetu «MHTepHET» Ui ClabOBHIS-
LIUX;

2. JInst ”HBANMOB C HAPYIICHUAMHU 3peHus (cIaboBUIAIINE, CIETIbIE)

- TPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIEr0 OO0ydYaromeMycss HEOoOXOJUMYI0 TOMOIIb,
nyOnupoBaHHe BCIYX CIPaBOYHON HMH(GOPMALMU O paclUCaHUM Y4YeOHBIX 3aHATUN; HaIWYHe
CPEICTB Ul YCUJICHHS] OCTATOYHOTO 3pEHUs, OpaiijIeBCKOM KOMIBIOTEPHON TEXHUKH, BUICOYBE-
JTUYUTENIeH, TPOrpaMM HEBU3YAIBHOTO JOCTYIa K HHPOPMAIUH, TPOrPaMM-CHHTE3aTOPOB peUH
U APYTUX TEXHUYECKHUX CPEICTB MpueMa-nepenadyn yueOHo nHpopMaluu B TOCTYITHBIX popMax
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IUISL CTYIGHTOB C HApYUICHUSMH 3PCHUS;

- 3aJJaHMA JUIS BBITIOJIHEHHS HA 9K3aMEHE 3a4MTHIBAIOTCS] ACCUCTEHTOM;

- TIMCbMEHHBIC 3aJ]aHUs BBIIOJIHIIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS aCCHUCTEHTY 00Y-
YAOLIIMCS;

3.5 MHBAIMIOB U JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS MO CIyXy (cia-
OocCIBITIAININe, TITYXHE):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIINN CTYJICHTY HEOOXO0AUMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM HHIMBHIYaJbHBIX OCOOCHHOCTEH (OH IMOMOraer 3aHsATh pado-
4yee MECTO, IMEePeIBUTaThCs, TPOYNTATh U OQYOPMUTH 33JaHUE, B TOM YHCIIE 3aMUCHIBAS MO JIHK-
TOBKY);

- 3a4eT/9K3aMeH IPOBOIUTCS B TUCBMEHHOU (opme;

4. ]lns MHBAIMIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS, MMEIOLINX
HapyIIEHUS] OMOPHO-JBHIaTEIbHOIO ammapara, CO3AaHbl MaTepUATbHO-TEXHHUYECKHE YCIIOBHS
00ecTIeYnBaONIE BO3MOKHOCTh OECIIPEISITCTBEHHOTO JIOCTYIa OOydYarouXxcsl B y4eOHbIE TTO-
MeIIeHus, 00BEKTY NMUTAHMSI, TyaJIeTHBIE U IPYTHE MMOMEIICHUS YHUBEPCUTETA, a TAKKe MpeObl-
BaHUS B YKa3aHHBIX TIOMENIECHUX (HaTHUUe pacIIMPEHHBIX TBEPHBIX IIPOEMOB, MOPYYHEH U ApY-
TUX MPUCTIOCOOJICHUH).

- TUCHMEHHBIC 3aJIaHMsI BBIMOJIHAIOTCS HAa KOMITBIOTEPE CO CHEIHaIM3HPOBAHHBIM IIPO-
rpaMMHBIM 00eCTieUeHUEeM HUJTH HAJUKTOBBIBAIOTCS] ACCUCTEHTY

- 10 JKEJIAHUIO CTY/ICHTA DK3aMEH IPOBOJIUTCS B YCTHOH opme.

OOyuarommecs: U3 YUCIIa JIUI C OTPaHUICHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI 00ECIIEUEHBI AIIEK-
TPOHHBIMH 00pa3oBaTENFHBIMU pecypcamu B (opMax, aZalTHPOBAHHBIX K OTPAaHWYCHHSM HX
310poBbs. i caMocToATENbHOM paboThl CTYJEHTOB O0OpynoBaHa ayauTopus 145 riaBHOrO
y4eOHOr0 KopITyca.

JUCT UBMEHEHHWMN (nonoanenuii)
B paboueli mporpaMmMe TUCITUTITUHBI « XM
1o HampasjeHuto moAroToBku 15.03.02 TexHonmorn4ecKkue MamHbl B 000Py/I0BaHHE

Ha y4eOHBIN TOT
Ne yieMeHT ( IyHKT) IlepeyeHb BHOCUMBIX U3MEHe- Mpumeuanue
n/n PILJI HU# (T0M0JHEeHUH)

OO6cy>xeHa 1 peKOMEH/IOBaHa Ha 3acelaHuM Kadeapbl HEOPraHU4ecKoi U (PU3HMUECKON XU-
MUHU
IPOTOKOJI Ne OT « » 20 r.

3aBenyrouuii kageapoit
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