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Pabouas nporpamMma qucHuIuInHel Xumus. Yacts 1

COCTaBIIeHa B COOTBETCTBUH C (heepaabHBIM rocyJapcTBEHHBIM 00pa30BaTelIbHBIM
cragnaprom Beicirero obpazosanus (OI'OC BO) no HampaBneHUIO IOATOTOBKH
20.03.01 TexnocdepHas 6e300aCHOCTD

IIporpammy cocraBui: o

T.B. KoctelpyuHa, nexaH, K.X.H., JOIIEHT p

MOANUCh

Pabouas mporpamMma qUCHMIUIMHBL XUMEs. YacTh 1yTBepik/ieHa Ha 3aceJaHUH
kagenpsl 0011el, HeOpraHnIecKOH XMMUK 1 HHPOPMAIMOHHO-BEIYUCIUTEIBHbIX
TEXHOJIOTMI B XUMHUX

rpotokoa Ne 10 «15» mas 2020r.

3aBeayromui kadenpoit (paspadorunka) byxkos H.H.

OJUTHCE ~

PaGouas nmporpamma obcyxaeHa Ha 3aceaHiy Kadeapsl
npotokoia Ne 10 «15» mag 2020r.
3aBenyromuii kadenpoii (Beimyckaromeid) bykos H.H.

qlaMHJ'[KH, HHHLHAJIbI TOATTH

PaGouas nporpamma o6cyxKIeHa Ha 3acelaHiK Kadeaphl

mpotokos Ne 10 «15» mas 2020r. ) /
3asenyromuii kadeapoi (Belmyckaromei) 3abononkui B.1.

thaMunus, HHUIHMAIIB] OJIMTUCH

VTBepkaeHa Ha 3acejaHun y4eOHO-MeTOAUYEeCKOM KOMHCCHH dbakynbreTa
XMUMHWH U BBICOKHX TEXHOJIOIHHU

npoTtokos Ne 5 «25» mas 2020r. %‘
[Mpencenarens YMK dakynerera becnanos A.B. % -

dbaMuMs, HHULHAJIEL MOAITHCE

Penensent: Makcumosud B.I'., npeacenaTens coBeTa JUPEKTOPOB
00O «ArentcTBo «PTyTHas 6€30MaCHOCTEY



1 Mlenu u 3ana44 H3YUEHHS AHCUHIIMHBI XHMHS, YacTh 1
1.1 Uenn ocBoeHHS AHCUHILTHHDI.

dopmMupoBaHUe COBPEMEHHOI'0 EeCTEeCTBEHHOHAYUHOIO MHPOBO33PEHHS, OBJafeHHe
0a30BbIMY 3HAHMAMH M HaBBIKAMH B ODJIACTH HEOPraHUHYECKOH XHUMHH, TEOPHH XHMHYECKHX
MPOLIECCOB B COBPEMEHHOI TEXHHKE, MPOMBILIIEHHOCTH U OKPYskaroileil cpene.

1.2 3agaun JUCUHILIHHBI.

-  QOCO3HaAHHE pOHI/I XHUMHH B npouecce 06eCl_leLIeHI/II/I Ka4iyecrsa H 6630ﬂaCHOCTH
TEXHOJIOTHYECKHX TPOLECCOB U IPOU3BOICTE, OXPAHBI OKPYKAIOLLEH Cpenbl,

- (hopMUPOBAHUE COBPEMEHHBIX MPEACTABAEHHI O CTPOGHUU W CBOMCTBAX HEOPraHUYECKUX
BEIIECTB U MpUOOpeTeHHue 3HAHUH 00 0DIIHX 3aKOHAX NPOTEKAHUS XHMUYECKHUX MPOLIECCOB U
HX B3aHMOCBSI3M, HAMPABICHHOCTH U IYTAX PETYIHPOBaHMA ¢ HMOOOOPOM PallMOHATBHBIX
ycnoeuil ux Gonee 3(pPeKTHUBHOTO OCYIICCTBICHHS,

- pa3B14Tne H'c'ly'-lHOFO MbBILOJIEHUA H 06U.I€T€XHI/I'—I€CKOI‘/JI prﬂHL[HH, TMO3BOJIAK IIHX
]'lpI/IMeHHTb Teope'mqecxne 3HAHWA 1Mo HeOpFaHH‘-IeCKOﬁ XHMHH JJ1:H 06BHCHGHI/IH qJHSI/IKO-
XMMHYECKUX MPOIECCOB B TEXHWKE W MPUPOJE, NPOLECCOB, COMPOBOKAAM MK
(hopmupoBaHUe, M3MEHEHHE U PA3pYLIEHHE TEXHOTEHHBIX U MPUPOAHBIX MATEPHAIOR;

- opMEpOBAHHC YMCHHUS CAMOCTOATSIIEHO MTPUMEHSATE, MOMOMHATE H CHCTEMATH3HPOBATE
MONYYCHHBIC 3HAHHS, HETIPEPBIBHO PO ECCHOHATBHO CAMOCOBCPIICHCTBOBATECS.

1.3 MecTo THCHUNIMHBL B CTPYKTYpPE 00pa30BaATE/IBHOH NPOrPAMMBI.

JMucupnauyia Xumusi, Yacte 1 oTHOcuTCs k Hasosoli yactu brnoka 1. Jlucuunnune
(Momymu) yucbroro mnaHa (b.1.5.10.01) ocHOBHOH 00pa30oBaTEIBHON MPOrPaMMEI BRICIICTO
obpasoBannss mo HanpasmeHuro 20.03.01 TexuochepHas OesomacHOCTE (PO ML
Be30onacHoCTh TEXHONOTHYECKHX [POLIECCOB H MPOHIBOICTE).

Jtst yernemnoro yeBOeHHst XMMHH HEOOXOIMMbI 3HAHNSA U YMEHHUS, NMPEeayCMOTPEHHbIE
paHee OCBOEHHBIMH AUCUMIIMHAME MAaTEMAaTHYECKOTO U eCTECTBEHHO-HAYUHOTO XapaKkTepa
(pu3uka, BBICIIAS MaTeMaTUKA, HHQOPMATHKAY),

IloHATHS U TEPMUHBI, OCBOCHHBIE TPU H3VUCHHUM KYPCOB MCIHKO-OHONIOTHUYCCKHE
OCHOBEI O€30MAaCHOCTY, MEXaHH3M (POopMHpOBaHUS IPHPONHO-TCXHOICHHBIX 3IKOCHCTEM,
HCITIONL3YIOTCA [IPH OOCYIKAEHHH OCHOBHLIX 3aKOHOB M TEOPHH XUMHM W [IOJIE3HBI [JIs
NOHMMAHHS U OCBOEHHS X UTMHYeCKHX 3HAHHH.

dyHraMeHTaNbHblE XHMHUYECKHE MOHSATUS M HABbIKM, TOMYYEHHbIe B pe3yibTare
u3ydeHns kypca Xumusa, HacTe 1, ABAAKOTCA HEOTHEMIEMOIt YaCThK) COBPEMEHHOTO
€CTeCTBCHHO-HAYYHOIO 00pa30BaHNs U JAK0T BO3MOKHOCTE KAUCCTBCHHO, Ha 00JIee BEICOKOM
YpOBHE H3y4YaTh TMOCICAVIOUINE AHCLUIUIMHBI VUeOHOrO IiiaHa: XUMHS 2-4, SKOJIOTHS,
De30nacHoOCTL  JKHM3HE#eATeNbHOCTH,  yrpasienne  texnochepHod  0e300acHOCTDLIO,
TOKCHUKOJNOIHYECKAs XMMHsL, NPOM3BOACTBEHHAs DE30MACHOCTD U AP.

1.4 IlepeveHr MIAHHPYEMBIX pe3yabTATOB 00yUeHMA 10 JHCHHILUIHHE,
COOTHECEHHBIX ¢ ILIAHUPYEMbIMH Pe3YJIbTATAMH OCBOCHHS 00pa3oBATEILHOH
MNporpamMmol.

OO0y4armuiics, OCBOUBIINN JAHHYIO JUCLUILIHHY, JOJKEH 001aaTh CICTYIOIIHME
KOMIETEHLHAMH!
OK-10 — crocobHOCTLIO K TO3HABATENIHOMH IeSTEIbHOCTH,
TTK-22 — ¢nocoOHOCTHH UCTIONB30BATH 3aKOHBI M METO/1bl MATEMATHKH, €CTECTREHHBIX,
TYMaHUTAPHbIX M 3KOHOMUYECKUX HAYK MpH pelieHud npodeccHoHaNbHBIX 3aaY;
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MK-23 - cnoco®HOCTLIO TPUMEHSATL HA NMPAKTHKE HABBIKK MPOBEAEHUS H OHCAHMS
MCCe0BaHNH, B TOM YHC/e SKCNEPUMEHTAIbHbIX.

Ne | Hunexc Conepxkanne B pesynrtare m3yueHus yueOHOH JUCHHITIHHE 00VYIA0 IIHECS
.00 | KOMIET | KOMIIETeHLUHH TOJLKHBL
. eHUMH | (MJau €€ yactu) 3HATDb YMeETb BJIAJETDH
1. OK-10 | cnocoOHOCTHIO K -CAMOCTOATENRHO -HaBBIKAMH
MO3HABATCNBHON OpTraHU30BHIBATE SKCMICPUMCHTAIBHOMN
OCATCIEHOCTH MO3HABATCNBHY O MO3HABATCIIBHON
IeATeNIbHOCTD B | A€ATENBbHOCTH,
obJactu XHMHH, | MOCTAHOBKH u
HCMONb30BATh NpOBEAEHHSA
TEOpPEeTHYECKHE IKCMEePUMENTA,
3HAHMA 7151 PCLICHUA | ONBITOM  padoThl ¢
MPAKTHISCKHUX SICKTPOHHBIMH
3amau. OubnuoTeyHbIMH u
WM WHBIMH HAy4HO-
TEXHUUECKUMU
pecypcaMu 0as
TJaHHBIX
2, TMK-22 | cnocodHocThO | - OCHORBHbIE | - MCMOAb30BATD | - HaBLIKAMH
HCTIONB30BATE TIOHATHS H | OCHOBHEIC MIOHATHA H | CAMOCTOSTCIBHOM
3aKOHBI H 3aKOHbI XHMUH, 3aKOHBI XHMHH, | pabOTHl B XUMHYCCKOH
METOIbI - 3HAHUA o | maboparopuu, -
MaTeMaTHKU, 3aKOHOMEPHOCTH | TEPMOAMHAMHYECKH | HaBBIKAMH
€CTEeCTBEHHbIX, NpoTeKaHHA X U KHHETHYECKHX | MCTIONb30BaHMA
ryMaHHTapHbIX XMMHYECKUX U | MapaMeTpax 3aKOHOB M METOAOB
H (pH3HKO- MTPOLIECCOB, O | CCTCCTBCHHBIX ~ HAyK
SKOHOMHYCCKUX | XMMHYECKUX (hU3HKO-XHMHUECKHX | TIPH peIICHUU
HayK IIpH NpPoLeccoB B | XapaKTePHUCTHKAX npodeccHoHaNLHDIX
peLeHuu TEXHHKE W | BeLecTB Ins | 3amad.
npogeccuoHans | MpUpoAE,; oOBbsICHeHUs 7
HbIX 33744 - cnocoObl | NPOrHO3MPOBAHHA
MOJIYISHUS W | OPOMBILLJICHHBIX |
PCAKLHOHHYIO MIPHUPOIHBIX
cHOCOOHOCTL IPOLECCOB.
HEOPTraHHYECKHX
BELIECTB 7}
MaTepuanoB  Ha
X OCHOBC,
SKOJIOTHUCCKUC
aCIeKThbI
HEOPraHHYeCKOH
XUMHH,
3. |MK-23 | cnocobuocTbio - BBIIMOJIHATE | - npyueMamu
MPUMEHATbL  HA IKCTIEPHUMEHT no | COCTABNEHUS OTYETOR
MpaKkTHKE 3a1aHHOI METOAMKE, | MO NONYYEHHbBIM
HaBBLIKH - 00padaThIBaTh, | SKCICPUMCHTANBHBIM
MPOBCOCHUS U OCMBICTUBATE, IaHHBIM,
OTNHCAHUSA WHTEPIIPETUPOBATD - ocHoBaMH Hurepuer
HCCIIeIOBAHHH, PE3YIbTATEI TEXHOJIOTHH s
B TOM 4HCAE JeATeLHOCTH, 0bpaboTku u




Ne | Unpexc | Copep:xaHue B pesyabrare uzydenus yuedHOM aucLuiiMHbl 00yHdaromecs
M. | KOMMOET | KOMIMETEHIUH AOJDKHBI
eHInH | (mnm e€ gacT) 3HATH YMETh BJIAJICTH
IKCHEPUMEHTAI dopmMyTHpPOBATE odopmienus
BHBIX BBIBOALL, Pe3ynLTaToB
- 0hOpMIATH OTYETHI | UCCIENOBAHMUIA.

B COOTBETCTBHHM C
TIPUHATBIMH
HOpMaMH,

e MMOJb30BATbBCA
COBpeMeHHblMI/I
TEXHHUYCCKHMHU
CpencTBaMu
ohopmmeHus
OTYCTOB.

2. CTpykTypa u cogep:kanue JUCHHILVIMHBI Xumus. Yacrs 1.

2. CTpykTypa u cofepKaHHue THCUHHTLTHHBI,

2.1 PacnipeaeneHue TPyI0EMKOCTH THCIHILTHHBI 110 BHAAM PadoT.

OO0mas Tpy10éMKOCTh AMCIMILTMHBI cocTaBseT 5 3a4.e/. (180 yacoB), ux pacnpeneneHue
10 BHaM padoT IPeCTaBICHO B TalHIIe.

Bun yuedOHoii paboTs Bceero CemecTpel
4acoB (uacker)
1

KonTrakTHas pa6oTa, B TOM YHCJIE:
AyauTOpHBIE 3aHATHSA (BCEro): 72 72
3aHATHS JTIEKUMOHHOTO THIIA 36 36 - - -
Jlaboparopuble 3ausTHs 36 36 - - -
3aHATHS CEMUHAPCKOTO THIA (CeMUHAPEL,
NPAKTUYECKNE 3aAHATHS) i i i i )
Nuas koutakTHas padora:
KonTtpons camoctosTenbHOi padotsl (KCP) 6 6
IIpomeskyTounas arrectaums (MKP) 0,5 0.5
CamocToaTebHas paboTa, B TOM THCJIE: 74,8 74,8
Kypcosas pabora - - - - -
[popaborka yuebHoro (Teoperudeckoro) Marepuania, 248 | oag| - i i
CAMOCTOATENbHOE U3YUYEHHE PA3/IeNOB : i
Boinosinenne MHAMBUAYAILHBIX 3a1aHUH (TOAMOTOBKA 18 18 i i i
JIOKJIAZIOB, MPE3EHTAIMI, PACYETHBIX 3a1aHHil)
Pedepar 10 10 - - -
[Moaroroska K 1a0OPATOPHBIM 3AHSITHAM U TEKYLLEMY 2 2 i i i
KOHTPOJIIO
KonTpoas:
Iloaroroska k 3K3aMeHy 26,7 26,7
Oo6wmas TpyaoemkocTs yac. 180 180 - - -

B TOM 4HC/1€ KOHTAKTHAA 785 | 78.5

padorta

3a4. en 5 5




2.2 CTpyKTYpa AMCUHNIHHBI:
Pacnpenenenne Bunos yuedHoii paboThI M X TPYA0EMKOCTH MO pa3fenaM AUCLHILTHHBI.
Pasmensl IUCLHIIIUHEEL, H3YYACMBIE B 1 ceMecTpe.

Konu4ecTBo 4acos
AynuTopHas Breayn
Ne HaumeHOBaHNIE pa3acios (Tem) BTOpHAs
Bcerg pabora
pabota
J [ 13 | JIP | CPC
| 2 3 4 5 6 7
I. |Beeaenue. Ilpeamer u conepskaHue XUMHH, 12 2 - - 10
Crpoenne  aroma. [lepuonnqecknii  3akoH  u
2. |mepuonuueckaa  cucrema  JIH. Menaeneesa.| 10 2 - - 8
XHMHYecKas CBA3b
3. |BeluecTBO B pasNu4HbIX (ha30BbIX COCTOAHUSAX. 8 - - - 8
4 Tepmoxumus. DneMeHTb! XHMUYECKON 12 4 i 4 4
© |[repmoanHamMuKu. XUMHUYECKOE PABHOBECHE,
5 DneMeHThl  XHMUYeckoil  kuHeTHkH.,  KuHeTtHka 10 9 ) 4 4
" |reteporennsix npoueccos. Kataaus.
6.  |PactBOpbl. Peaxuuu B BOJHBIX pacTBOpax 22 4 - 8 10
OKHCIIMTENBHO-BOCCTAHOBHUTEIbHBIE TPOLECCLI.
7. |DNeKTpOXHMMHYECKHe Mpouecchl B 3jekTpoautax.| 16 4 - 4 8
Koppo3sua 1 3ammmura oT KOppo3MH.
Xumus KOMIIJEKCHBIX COeMHeHNH,
8. Komrunexcoobpaszosanue B pacTBopax. 0 2 - - 4
o |XuMns BOAbL ] 7 -
10. | XuMUs HEMETAJIIOB U X COSIHHEHHS. 18 6 - 6
11. | XmuMus MeTaUIoB H HX COCTHHCHHS. 18 6 - 6 o
2 XHUMUA 1 HAHOTCXHOJIOTHH. JKONOTHYECKas XHMHS U 68| 2 i i 48
«3@IIEHAST XUMUS.
Hmozo: 126" 36 - 36 74,8
KoHnTponb camoctoatensHolt padbora (KCP) 6
[Mpomexyrounas arrecraums (MIKP) 0,5
[loaroToBka K 3K3aMCHY 267
O011as TPYAOEMKOCTE MO AMCLUUILIHHE 180

[Ipumeuanne: JI — mexumnm, 113 — mpaxTHueckue 3aHaTHS / cemuHapel, JIP — madopatopHbie
sanstus, CPC — camocrosarenshas padora cryaenra

2.3 Coaep:raHHe Pa3gesioB AHCUHILTHHBI XuMud. Yacts 1:

2.3.1 3apnaTHs NeKUHOHHOI0 THOA.

®opma
HaumeHoraHue
No ConcpskaHHE paszmena TEKYILETD
pasaena
KOHTPOJIS
1. Beengenne. Ilpeomer u|OCHOBHBIC TOHATHSA M 3aKOHBI XHMHH.|Y CTHHIMH
COOep;KaHuEe XHMHH. OcHoBHbIE KJIacCol HEOPTaHHYECKHX |KOHTPOIE.
COENHHEHHH. 3HaYeHHe XUMHH B H3y4€HUU
NpHPOALI U PA3BUTHU TEXHUKU.

6



Crpoenne aroma.
[leproguuecKuil 3aK0H U
nepHOANYECKas CUCTEMa
A H. Menneneesa.
XHUMHICCKAS CBA3b.

PassuTne npeacraBieHuH O CTPOEHHH aToMa.
Bonunosas npupona asnexrpona. [lonstue o
KBAHTOBBIX YUCTAX. ATOMHble OpOWTAaNH, WX
sHeprun. [lopsaaok sanmonHeHHs BIEKTPOHAMH
AaTOMHBIX opOuraneii. JHEPTeTHICCKIE
AUarpaMmbl MHOMOIJIEKTPOHHBIX aTOMOB.
CTpykTypa mNepHOAMYECKOH CHCTEMBI K €€
CBA3b € 3JIEKTPOHHOH CTPYKTYpPOH aTOMOR,
ITeproaHYHOCTE CBOICTB aTOMOB 3J1€MEHTOB,
37€MCHTOB M HX COCOUHCHHH (aTOMHBIE U
HOHHBIC PAadHYCHI, 3HEPTHSI H HOHU3AUHH H
CPOICTBO K 3NEKTPOHY,
3NeKTPOOTPHLATETLHOCT,  METAJUINYHOCTb,
HEMETANMYHOCTh,  KHCNOTHO-OCHOBHBIE U
OKHCIHTENbHO-BOCCTAHOBHUTEIbHbBIE
CBOHCTBA).

BosHHkHOBEHUE XHMHYECKOH CBSI3H.
OCHOBHBIC TMapaMeTpbl XHMHUYECKOH CBSI3H.
KoBanenThas cesizp. CBOHCTBA KOBaJIEHTHOH
ca3n. Ceasu 6 v tuna. Tunel rudpuansaunn
aTOMHBIX opOuTaneil.

OCHOBHBIE MOHATUS O METONE MOJEKYTAPHBIX
opburancii (MO). Merom MO JIKAO.
DHEpreTHUeCKHUE OHarpaMMBl  IBYXAaTOMHBIX
rOMOSIIEPHBIX  MOJIeKYJl,  00pa3oBaHHBIX
37IeMEHTAMH TMEPBOr0 W BTOPOrO MNEPHOLOB.
HonHas  ceA3b. MeTanauyeckas  CBS3b.
CaolicTra coenrHeHnil ¢ pa3NuuHbIMU BUAAMU
XHUMHYECKHX CBA3CH.

Y CTHBINR
KOHTPOJIE,
TECT

TepMOXUMHS. DICMCHTHI
XHMMHYeCKOH
TEPMOIUHAMHKU.
XHUMHUCCKOC
pPaBHOBECHE,

OCHOBHBIC TIOHATHA: CHCTEMBI, I1apaMeTphI
COCTOSTHMA, TPOLECCEL, (PYHKIIMH COCTOSHHS.
[lepBwiii 3akon TepMogMHaAMUKH. BHyTpeHHss
JHEPrUs W €€ M3MEHEHHe TNPH XHUMHYECKHX
npeBpalleHHsax. Tennora " padora.
DHTaNbMMUA, CranpaptHan IHTANBNMA
obpazoBaHus. 3akoH Tecca M 3HTaNbMMA
XHMHYCCKUX peakimit. XUMHUeCKHE PeaKLHH ¢
NO3HIUH TEPMOAHHAMHKH. Y CTOHYHBOCTB
XUMHYeCKHX  coenvHeHHH. TomauBo  kak
HCTOYHWK SHEPTHH.

Bropoil 3akoH TepMOAMHAMMKH., DHTpOMus.
3aBHCUMOCTb  3HTPOMUU  OT TEMMEPATYPhI.
CrampmaptHas oSHTpommsa. TpeTwi  3aKOH
TepMonuHaMuKky. JHeprus ['ubbca u 3Heprus
[eapmronsua. Kpurepuu caMonpon3BoiIbHOIO
NPOTEKaHHs MPOLECCOB B M3OJHPOBAHHBIX H
OTKPBITBIX CHCTEMAX.

ObpatumocTtsb XMUMUYECKHUX peakinii.
KoHcTaHTa XHMHYECKOTO PAaBHOBECHS, KakK
Mepa IIyOHHBI IIPOTCKAHUS  MPOLICCCOB.
YpaBHeHHs M30TEPMbl  H300apel, H30XOPbI
XHUMHYecKkol peaxunn. Biusinne napamerpos

Y CTHHII
KOHTPO,
Tecr. Pewenue
PacUeTHLIX
3aj7a4
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Ha cocrosHue pasHosecuda. [lpunuun Jle
[llarenve — bpayna. OcobennocTu pagHoOBeCHs
B T€TEPOreHHbIX CUCTEMAX

DneMeHThl XHMMHYeCcKoH
KUHETHKH. Kunernka
TeTCPOTCHHBIX
npoueccos. Karanus,

CkopocTh  XHMMYECKOH — peakuuu,  ee
3aBMCHMOCTE OT NPUPOABI M KOHLEHTPALUH
peareHToB, Temmeparypel.  llopamok  u
MOJICKYIPHOCTE pEaKITi. Koucranra
CKOPOCTH 1 €€ 3aBHCHMOCTb OT TEMITEPaTyphl.
VYpaBHeHHe Appennyca. JHEpPrus akTHBaLNH.
MexaHu3M 1 KUHETHKA peaklliil B rOMOMeHHbIX
M TeTEPOreHHbIX cucTeMax. [ OMOTreHHbI u
TeTCPOICHHBIH KaTan3. AYTOKaTaln3.

Y CTHBIH
KOHTPOIb,
TCCT. Pemmenue
pacueTHbIX
3aja4

. |PacTBopel.  Peakuuu B
BOAHBIX pacTBopax

OCHOBHBIE  XapaKTEPUCTHKH  AHCMEPCHBIX

CHCTEM H HX K.H'c'lCCHCl)I/IKaLlHH. Herrnibie
PacTBOPEL TepMmoonHaMHKa mporecca
PacTBOpPEHHA, Iuaparst, COJIbBATHI,

Kpuctanjoruaparel.  PacTBopuMocTb  rasos,
JKHIOKOCTEH, TBEPOBIX BELIECTB B  BOZC.

HachlIienHsle, HEeHAChIIEHHbIE |
NepechilleHHbIe PAacTROPHI. Crnocobsl
BLIPAXKEHNSA KOHLEHTPauui pacTBOPOB.
KonnurarueHBIC CBOHCTBA pPacTBOpOB

Heanextponutos,  Ocmoc.  OcmoTHUECKOE
daBJIEHUE. ﬂaBﬂeHHe HAaCBILLEHHOTO  [apa
pacTBOpHTENs Hanm pacTsopoM. llopblmneHne

TEMNEPaTypPhI KMTIeHUs pPacTBOpOB "
NOHHKEHHE TEMIEPATY P 3amep3aHus
pacTEOPOB. DICKTPOTHTHUCCKAS

avcconranus, M3otoHnueckuit koshpuimeHT.
Cunphbie u cnadoie asiexrponutel. CreneHn
3NEKTpOIUTHYCCKOH  auccouuanuu. CBs3b
M30TOHHYECKOTO KO3(h(HLIMEHTA CO CTEMEHLIO
auccounaunn.  Koucranra — auccounauny.
3akoH pasbaencHus Octeampga. OcobeHHOCTH
pacTBOPOB CUNTEHBIX 3NEKTPONHTOB.
AxTUBHOCTL HOHOB. MOHHAA cuila PacTBOPOB.
IIpoTonuTuveckast  TeOpuwss  KHCIOT U
ocHoeanuil bpencrena u Jloypu. Koncranta
NPOTOIHTHYECKOTO paBHOBeCHA KaK
XapaKTepPHCTHKA CHIIBI KHCIOTHl H OCHOBAHMA.
Huccounanus pompl. MoHHOE mpoH3BeacHHE
soabl (pH 1 pOH). Cnocobsl onpenenerua pH

PacTBOPOB. OOwas, AKTHBHAS u
NOTCHIHANbHA1  KHCIOTHOCTb  PacTBOPOB.
Peakuusa  HeilTpanuzaimm, bydepnbie
PacTBOPBLI. Knaceupukauna.  Mexanuzm

neficteusa.  bydepHas emrxocte.  ['uppomis
coneil, MakTopbl, BAUSIOIIME HA MPOLECC
rugponu3a. Koncranra ruzponusa u  pH

Y CTHBIH
KOHTPOIb,
TCCT. Pemmenue
pacueTHbIX
3aja4
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pacrsopos IHAPOIU3YHOLLAXCS COJIEH.
I'eTeporeHHBIC  pAaBHOBECHS pacTBopax.
KoHcTaHTa PacTBOPHMOCTH, Yenorus

00pa3oBaHMs M PACTBOPEHHA OCANKOB.

B

OKHCIHTENBEHO-
BOCCTAHOBUTENbHbIE
NPOLECChI.
DICKTPOXUMHUIECKHE
NpOLECCHI
IIEKTPOIUTAX.
Kopposuss u szamura OT
KOPPO3UH,

OKHCIUTENBHO-BOCCTAHOBHTEIIEHEIC
NpoLCCCH. BaHCHIINE  OKHCIUTCIH U
BOCCTAHOBHTENH. M3MeHeHHe OKHCIMTENLHO-
BOCCTAHOBHTEJIbHbIX XapaKkTepHUCTHK
37€MEHTOB B MEpUOAAX M Tpynmax
nepuoaudeckoil cuctemel J[HM. Menneneesa.
CocrapneHue  ypaBHCHHH  OKHCIHTENBHO-
BOCCTAHOBHUTCIIBPHBIX PCAKUMI (METOI HOHHO-
JJIEKTPOHHOTO Dananca).

JnexTpoxumuydeckHe npoueccol. Ilorenunan
METAVIMYECKNX M Ta30BbIX  3JEKTPOAOB.
CraHnapTHble 3MEKTPOAHBIE MOTEHUMANbl U
3NEKTPOABHAKYINAs CHJIA TalbBAaHHYCCKOTO
sneMeHTa.  lloTeHUMansl  OKHMCHHTEIBHO-
BOCCTAHOBHUTENbHBIX  (PELOKC) 3JEKTPOLOB.
VYpasHenne Hepucra. Psax  cranpapTHbIx
ANEKTPOAHBIX  MoTeHuManoB, HanparneHue
NpOTeKaHUs OKMCUTENLHO-
BOCCTAHOBHTEIIPHBIX IIPOLIECCOB. MIGKTPONIH3
pacmaaBoOB M BOOHBIX pacTBOpoB. llpnMeHeHME
3JeKTposn3a. XHUMHYECKHe HCTOYHHMKH TOKA.
AITbTEPHATHBHBIE ~ HCTOYHHUKH  SHEPruu.
Xumuueckas M 31eKTPOXHMUUECKas KOPPO3Ha.
3amuTa MEeTaNI0B OT KOPPO3UHU.

VY CTHHEIA
KOHTPO,
TECT.

. [ Xumusa KOMITIEKCHBIX
CcOeqHHEeHHH.
KommiaekcooOpa3oBaHHE

B PacTBOpaAx.

KoMmnnekcHble cOeAHHEHHA W MX MONy4YEeHHE.
CtpoeHue 1 CBOHCTBA  KOMIIEKCHBIX
coenuHeHud.  HomeHkmatypa, — H30MepHsA
KOMITJICKCHBIX COCIUHECHHI.
Komnnekcoobpazosanue B pacrBopax.
Koncranra  mecTolikocTw W KOHCTaHTa
YCTONUMBOCTH,  XHMUYEeCKads  CBA3b B
KOMMNEKCHbIX  coenuHenuax (meron BC,
TCOPHs KPHCTAIMYCCKOro mojs). Peakunn c
Y4aCTHEM KOMILICKCHBIX COCIUHCHUH
(obmennble, OKHCIIHTENBLHO-
BOCCTAHOBHTEILHDBIE).

YCTHBIM
KOHTPOJIb.

XHUMHA BOILI.

Bopna kax npupoanoe seuiecTso. AHOMAaNIbHbIE
CBOHCTBA  BOAbI.  3arpsA3HWTENM  BOABI.
HKecTrkocTh BO/IbI. (OcHOBHbIE BUABI
HECTKOCTH, MeTobl OnpesieNeH s KeCTKOCTH
BOZbl. CrIOCOOEB! YMATUCHHA BOXBL

Y CTHBINR
KOHTPOJb

Pedeparsl,
JOKIaabI,
TIPC3CHTALIMH

. | XuMHA HEMETAIN0B 1 HX
CcOeqHHEeHHH.

PacnpocTpaHeHHOCTh X HMUYECKUX 3/IEMEHTOR,
Knaccupukaups  XMMHUECKHX — 3JEMEHTOB,
OO0masn XapaKkTePHCTHKA HCMETAJIIOB.

Bopopoa u ero coenunenus. bop. @usnveckue

YCTHBIM
KOHTPOJIb.
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W XHuMH4YecKkHe cBoiicTBa. CoenuHeHHs c
sogoponom. Kucnopoausie coenmnenns dGopa.
Heoprannyeckas xumus p-saemeHToB [V-A
TPYIIILL Obdmas XapaKTCPUCTHKA.
Annotponsbie ¢opMer yracpona. OKCHIHI,
kapOonatbl, kapduael. Pecypcsr v Kpyrosopor
yrIIepozaa B MpHpone. IKOJNOrMYECKHE ACMeKThbI
XuMuMH  yraepona.  bop,  yrnepon -

UHCTPYMEHTANLHbIE " abpa3uBHbIE
matepuanbl.  COCIHMHCHMS ~ KPEMHHS U
repMaHHs. XuMHA IIOJTYTIPOBONHHKOB.
Cunukarol W AIOMOCHJIMKATLL.  0OwWwas

XapakTepucTuKa, CTEeKIO, CUTAJUILL, UEMEHTDI,
kepaMuka, CTpOUTENbHbIE MATEPHANLL,

Asor, dochop u ux coeauHenus. Pecypc u
KPYTOBOpPOT a30Ta, ¢ochopa B MOpUpOIC.
Kucnopon, cepa, cencH, Temnyp M HX
coenmHEHUs. Pecypc u KpyroBopoT KHcaopoaa
B npupomge. DKONOTHYECKHE ACIIEKTbl XHMHH
KUcnopoaa. Coenunenns cepol KaK
BAXHEHIIUN  3arpsAsHUTENL  OKpyKarollel
cpenbl. KpyroBopoT U 3K0A0rHUECKHe aCNeKThI
XHMHH CCPBI.

I'amorensl. CoemHHEHHs ¢ BOIOPOIOM.
KI/ICHOpO,E[HbIe COCAHHCHHHA.

Pedeparoi,
TOKNAEL
Npe3eHTalun

|XHUMHA METANNOB H HX

COEIHHEHHH.

Merannel: obwas xapakTepHCTHKA, CIIJIABbI,
MeToabl  nojydeHua.  KOHCTPYKUHOHHBIE
mMaTepuanbl, PacnonoxeHue s-MeTaqlOB B
nepuonmueckoit Tabmune,  PuzMyeckue wu
XHMHYCCKHE CBOICTBA S$-MCTAJNIOB M HX
coenuHeHU. lIpuMeHeHHe S-METaloB M HX
coenvHeHHH. @MHU3HYECKHE W XHUMHYECKHE
CBOWHCTBA P-METAJUIOB W HMX COEAHHEHWH.
ITpuMeHeHHe p-MeTannoB U UX COEAMHEHHIL
Pacnonoxkenue d-metannos B NnepuoaAHYECKOi
Tabnuie. OCHOBHLIE (pH3NUecKne CROICTBA d-
MeTaNIIOB. XHMHUCCKUE CBOHCTBA d-MeTamios
0 HX cocauHeHUi. [lpuMeHeHHe d-MeTaIoB U
HX COelUHEeHNH.

Tokcuxonorusi ™MeramioB. PagnoakTHBHbIE
3neMeHThl,  PajuoakTHBHOE — 3arpA3HeHUe
OKPY>KaKLIEH CPenbl.

YeTHbIR
KOHTPOI.
Pedeparsl,
JOKJIaabL,
MIPE3CHTALIUU

11

Xumus B

HaHOTEXHOJIOIuAX

O0wme 3a1aum HaHOTEXHOAorMi. Poib xUMHM
B HaHOTCXHOMOTHsX.  HaHo3nekTpoHHKA.
Hanomexanuka. HaHoMaTepHuanel © METOOEI HX
NMOJYYEHHS. Peakuunonnas CrocobHOCTL
HAaHOMATEPHAJIOB. Haunoxumnueckne
TEXHOJOTHH, ITepcnexkTuRbI pa3BUTHA,
IMpuHUMNBl  «3€NeHOM» XHMUM.  XUMHKO-
IKOJOTHUCCKHE ACTICKTBI  MHIXKCHCPHOI
IeATEIBHOCTH.

Pedeparsl,
JOKIaabI,
TIPC3CHTALIMH
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2.3.2 3anATHA CEMHHAPCKOro THNA,

CemMuHapcKue 3aHATHS — HE IPESAYCMOTPCHE

2.3.3 JIabopaTopHbie 3aHATHS.

Haumenoeanue paznena dopma

Ne HanmMeHosaHue nabopaTopHbIX paoT | Texyluero

KOHTPOJISI
I 3 4
Tepmoxumus, 2nemenThl [Texnuxka ©Oe3zonacHocTH.  OcHosHbie[3amuTa JIP
XHUMHYECKOI TEPMOAHHAMHKH. npauna W npuembl  paborer  B|OTHET 1m0
XHMHYCCKOIH nmadopatopun. |PACICTHREIM
Onpenenenvie  Tenmoebix  3dpekTop|3a0d9aM
XUMHYECKHX  peakuui  (TenioThl
HEHTpaTH3aLHH).

2. DNEeMCHTEl XMMUUSCKON KHUHEeTUKU. |[CKOpOCTE  XMMHUCCKHX  peakuwii|3ammura JIP
Kunetuka TeTCPOreHHBIX |XuMHUeckoe paBHoBecue. Katamus.  |OTtuer mo
npoueccos. Karanuz. Xumuueckoe pacyeTHBIM
paBHOBECHE 3a7a4amM

3. Pacteopel.  Peaknun B BoAHbIX [PacTsopsl Ilpurotosnenue pactaopos|3amuTa JIP
pacTBOpax. U ompeneneHHe HX KoHUcHTpauuu|OTdeT 1o

THTPOBAHHEM. pacueTHBIM
3aJa4am

Kucnorno-ocHoBubsle  paBnoeecus  B|3awwura JIP

BOAHBIX pacTBOpax coaeil. ['maponus

coneii. Onpenenenne pH. CgroiicTra

Oy(epHBIX PaCTBOPOB.

4. OKUCIUTENBHO- OXHCIHUTENBHO-BOCCTAHOBHUTCNBHEIC  |3ammuTa JIP
BOCCTAHOBHTENbHbIE MIPOLIECCHL. [peakuuy. INeKTpoIdHble [MOTeHLHALI
JNeKTPOXUMHYECKHE TMpoLecchl B |MeTannoB. [anbBaHH4eCKHE DIeMEHTDI.
snekTpoauTax. Kopposus M 3aiuTa [IAeKTpoans.

OT KOPPO3HH.

5. XUMHA HEMETAJIIOB H wx [ Xumus smemeHtoB IV-A, V-A, VI-A |[3ammura

COCIHHCHHIT VIL A rpymm JIP.
3awura
pedeparos

6. XHUMHA METANIOB U UX coeavHeHni [ Xumus anementor VI-B, VII-B, VIII-B|3amuTa

rpynn. JIP.
3amura
pedeparon

7. XHMHS BOIBL Onpenenenne pacTBopeHHOro B BOze|3awura

kucnopoaa. Kucnornocts BOsBL JIP.
KauecTBeHHOe onpeaeneHie KaTHOHOB[3aluTa
TSUKETBIX METAIUTOB. JKeCTKOCTE BOZHL |pediepaTos.

©¢ OIPEICNCHNC H YCTPAHCHHE.
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2.3.4 llpuMepHasa TeMATHKA KYPCOBBIX PadoT
KypcoBrie paboTeI — HE TIPEIyCMOTPCHEL

2.4 Tlepeuenb y4eOHO-METOAMYCCKOr0 00eCneUYeHHS A5l CAMOCTOATENLHON padoThl
o0yuarmuxcst mo AMcUHMInHe Xumua, Yacrs 1

ITepeueHb yuedbHO-MeTOAHHECKOTO 00eCTeUeHHA AUCTTUTTHHBI

Ne Bun CPC MO BHIMOJHEHUK) CAMOCTOATENBHOM padoThl
1 2 3
1 |Teopetuueckas I. Obwas xumua. Teopus n 3apaun: YueOHoe nocodue / ITox.
CaMoOMoOAroTOBKA pen. HB. Koporuna n H.B. Kynewtosa,
Iloaroroeka k JIP 2. Pocur M.B. XumMua. YucOHHUK U 3a0a4HHK. AT IPUKIATHOTO
Tect Oakanmaspuata / UB. Pocun, JL.J. Tomuua, C.H. Conoeres. —
Pedepar M. : U3narenscrso HOpaiit, 2018. — 420 ¢. — (Cepus: baxanasp.

[Mpuknagnoii kypc)

MeToauueckue peKOMEHALMH K OPraHH3aliK ayIHTOPHOR U
BHEAYAMTOPHOH  (CaMOCTOATENbHOIH) padOThl  CTYAEHTOB!
meTonnueckne ykasanusi / coct.T.Il. Croposxkenko, T.b.
IlounHok, A B. becnanos, H B. Jlosa — Kpacuonap: KybaHckuit
roc. yu-T, 2018. 89¢

2 |PacueTHEbIe 3amaHuA MeTonn4eckue yKazaHUA 10 PELICHHIO PACUETHRIX 3a4a4
O6was xumus. Teopust v zagaun: YuebHnoe nocobue / IMoa. pen.
H.B. Kopoenna u H.B. Kynewosa, OH. Tonuapyk, BK.
Kampbiianosa, uznatenbetso: «Jlauby. Tom; 2017, H3nanuve 2-e
u3., crep. 492 ¢,

3 |Moknaasl, npeseHtaunu|MeToaMYeCKHe PEKOMEHAALIMH K OPraHM3alHid ayAUTOPHOR U
BHEAYAMTOPHOH  (CaMOCTOATENbHOIH) padOThl  CTYAEHTOB!
meTonnueckne ykasanusi / coct.T.Il. Croposxkenko, T.b.
IlounHok, A B. becnanos, H B. Jlosa — Kpacuonap: KybaHckuit
roc. yu-T, 2018. 89¢

YuebHo-MeToanuecKne MaTepuainl 4Js CaMOCTOSTEIbHOH padoTsl 00yYaIOLINXCA U3 Yucia
HHBAJIMAOB H JIML C OIPaHHYeHHBLIMH BO3MOKHOCTSMH 310posbs (OB3) npenocrasnsiores s
thopmax, ananTHPOBAHHBIX K OFPAHHYEHHAM UX 3/10POBbst H BOCPUATHS UH(OPMATINHU;

Jns nuL ¢ HapyleHUAMH 3peHUst: B nedaTHoH gopMe yBennueHHeIM wpudTom; B hopme
3JCKTPOHHOIO IOKYMEHTA.

JList 1L ¢ HAapYIICHHSMH CITyXa: B IIEYaTHOMH dropMe; B GOopMe 3NEKTPOHHOIO JOKYMCHTA,

Jlnst 1ML ¢ HApYLWEHUSIMH OTIOPHO-ABUIATEJIBHONO annapara: B ne4yaTHoi gopme, B Gopme
3JIEKTPOHHOIO AOKyMeHTa.

HMaHHblll nepedeHb MOeT OblThb KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yuarIUXCs,

3. O6pazoBaTe/ibHbIC TEXHOJIOTHH.

B coorsercreun ¢ Tpebosanmsivu PIOC BO no wanpasienmio  «Texnocdepuas
0e30macHOCTbY  peanu3allis KOMMETEHTHOCTHONO MNOAXOAa MpenycMaTpUBAaeT — LIUPOKOe
UCTIONB30BAHME B yueDHOM MPOIECCe aKTUBHBIX U MHTEPAKTHBRHBIX (HOPM MPOBEASHHS 3aHATHI,
HHTepakTHBHOE 00YUEHHC — IIYTh K YIIPABJICHHI) CUCTEMBI CAMOCTOSITENIBHOIH padOThI CTYACHTOB.
TexHONMOTHUsI HMHTEPAKTUBHOIO OOVUCHHs 3aKIOUacTCa B TOM, YTO HAa IPOTIKEHUHM BCEIO
y4ebHOro BpeMeHH MPOHCXONHT ODMEH MHEHHSIMH, BBICIYLWHBAIOTCA W OOCYIKNAIOTCH pa3Hble
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TOYKYU 3peHus crynentos. MurepakTuBHble MeToabl — 3TO Crnocodbl UeSeHAnpPaBIeHHOro
YCHNIEHHOTO B3aUMO/IEHCTBUA MpenoaaBaTe/ U CTYJIEHTOB MO CO3/1aHUK OMTHMATLHBIX YCIOBHIT
nporecca O0yUCHHSL.

OpraHmzanns H3YUCHHA MaTepHala Kypca OCYIICCTBSICTCS HAa OCHOBE CHCTCMHO-
OESTeNILHOCTHOTO MOAX04a U PEKOMEHAAUNH MO TANHOrG GOPMHUPOBAHHS YMCTBEHHBIX 1eHCTBHI.
[Tpy ocBOEHHH OHCLUMIIMHLL HCTIONBL3YIOTCA KAK TPAIULMOHHDIE, TAK H HOBLIE MEIarOrHyecKie
Texuonorud, Jlekuun u nadopaTopHble 3aHATUS ABAAKTCA TPAAMUHMOHHBIMU NpPH 00YYEHHUN B
BY3aX H CTMIOCOOCTBYHOT (DOPMHUPOBAHHID ¥ CTYIEHTOB 0a30BLIX 3HAHHIT, OCHOBHBIX MBICTHTENbHBIX
onepaluyi, pa3BUTHIO JOTHKH. JIGKUHMH HOCAT MOTHBAIllHOHHO-IIO3HABATCNBHBIN XapakTep.
JlabopaTopHBIC 3aHATHS SIBIAIOTCS CAMOCTOATENBHBIMH W HMCHOT NpoOIeMHO-IIOHCKOBEI
xapakrep. Jlaboparopuyio padory, BbllIOJHAEMYIO CTYAEHTOM, MOMKHO CHHTATL [POOJIEMHOH
cUTYaLUMel M ee pelweHue [O3BOJIAET PeaNn30BaTh TBOPYECKYIO HeATeNLHOCTb, PA3BHTh
KOMMYHHKATHBHY) CIOCOOHOCTD KA A0TO CTYI€HTA, HAYUHUTh €10 aprYMEHTHPOBAHHO BRIPAKATD
CBOM MBIC/TH B NPUCYTCTBUM APYTUX, PA3BUBATh HABBIKH 3KCepUMeHTanbHOH padoThl, B kauecTre
CJIIOBECHO-HATIBIIHOTO MeTola OOVUCHHs HCIONB3YeTCs IEMOHCTPALMOHHBIN XHMHUCCKHIT
SKCIICPUMCHT,  KOTOPBIH  MPOBOOMTCS  INpH  IPOBEACHHH  JIADOPAaTOPHBIX  3aHATHIL
JeMOHCTPAUHOHHBI DKCIEPHMEHT MO3BOJIET npenojasarenio chOpMHPOBATL HMHTEPEC K
npeaMery y CTyaeHTos, O0Oydaer npHemMaM TeXHUKH JadopaTopHoro  IKCHePHMEHTA.
JIeMOHCTpallMOHHBIH 3KCTIEPUMEHT - MCTOYHMK NPUOOpeTaeMbIX CTYJEHTOM 3HaHHE, HaBbIKOB,
YMEHUH; CPEACTBO TPOBEPKH HCTHHHOCTH BBIABMTAEMBIX THIOTE3, pelleHUst yueDHBIX U
HCCIIEIOBATEILCKUX TIPOOICM.

st mosbiueHHss 3¢ (PEKTUBHOCTH y4ISOHOTO IMIPOLECca HCHONB3VIOTCS CACHYIOIIHNE
oOpaszoparelbHble TEXHONOIHY HHPOPMALHOHHO-PA3BHBAIOLLHE TEXHONOIHH, HAPABIEHHbIE HA
thopmupoBanue cHcTEMbI 3HAHWI, 3anoMHHaHHe 1 cBOOOIHOE onepuposanre nMH. Mcnosbayercs
MeTo npoOJNEeMHOrQ M3MOKEHHS MaTepuala, CaMOCTOATENbHOE H3YUEHHE JIMTEepPaTypsl,
MPUMEHEHHE HOBBIX HH(POPMALIMOHHBIX TEXHOMOIHH A1 CAMOCTOATENBHOTO MOTONIHEHHS 3HAH Ui
BKJTIOYAs HCHOIB30BAHNE TCXHUUICCKHX U 3JICKTPOHHBIX CPEACTB MHGPOPMAINH, OeATCNEHOCTHEIC
IPaKTHKO-OPHCHTHPOBAHHEIE TCXHOIOTHY, HANpPaBleHHbIC Ha GOPMHPOBAHHC CHCTCMEI
npodeccHOHAIBHLIX MPAKTHYECKHX YMEHHH [pPH  [POBEJeHHH  IKCIEePHMEHTAIbHDIX
HCcnenoBanni, 00ecnevnBaloWNX BOZMOKHOCTD KAYECTBEHHO BLITOIHATL NMPOPeCccCHOHATBHYIO
AEATENbHOCTD, Pa3BHBAOLINE MPOONEMHO-OPUEHTHPOBAHHEIE TEXHONOCHU, HAMNpaBlEHHbIE Ha
thopmupoBaHUe H pa3BUTHE MPODAEMHOIO MbILITEHUS, MBICIUTENBLHOH aKTHBHOCTH, CMOCOOHOCTH
BHACTE U (HOPMyIUpOBaTh NPOOJIEMEI, BBHIOHPATH CIIOCOOBI M CPEACTBAa IUIA UX PIICHMS,
TCXHONOTHH  JIMYHOCTHO-OPHEHTHPOBAHHOTO o0yHCHHS, MO3BOJLIIOIINE  CO3JaBaTh
HHIMBUOyallbHble  O0pa3oBarelbHbe  TEXHOIOIWH, O00eCrneduBalomWpe  yd4er  PaziinvHbIX
ciocodHocTell  00y4alroWMX, CO3gaHHe HEeOOXOAMMBIX  YCJIOBHH  Anst  pPasBUTHA WX
UHMBHTyalbHbIX OCODEHHOCTEN,

Jnst MHBAMUAOB M JMI| ¢ OTPAHHYEHHBIMH BO3MOHOCTAMH 3/0POBbA MOTYT ObiTh
HCIIONE30BAHE 00pa30BaTC/IbHEIC TEXHOJIOTHH, TIO3BOJIIFOILNE IOJTHOCTBEO
HHANBHUAYAIH3HPOBATE CONCPIKAHNE, METOIbI H TEMITEI yueOHOH NeATCNEHOCTH, BHOCHTD BOBPEMSI
HeOOXOIMMBIE KOPPEKTUBLI KAK B AESTEIbHOCTL CTYAEHTA-MHBAINAA, TAK H B IEATENLHOCTD
npenogasaress.

Koy
Bun zanstus Hcnonp3yeMBle HHTCPaKTHBHBIC
Cemectp eCTBO
(JI, TIP, JIP) 00pazoBaTeNbHbIE TEX HOJIOTHH
4ACOB
1 J Jleknua ¢ aneMeHTaMu Nenaroruyeckmit 10
IBPHCTHKH, JEKIHA-KOHCYTbTAlUS
AP becensl, pazdop cutyauuit, padoTa B MaabIX 12
rpynmnax, npe3eHTanus pedeparos
(pa3padoTok) B hopMaTe MUHH-KOH(DCPCHINH
Hmoaeo: 22
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4, OueHOYHBbIE CPEICTBA AJIF TEKYWIEr0 KOHTPOJS YCIIEBAEMOCTH H IPOMEKYTOTHOM
ATTECTALHH.

B cooteerctBHE ¢ llomoxkeHHEM © MpPOBCHEHUM TEKYILETO KOHTPOJS YCIICBACMOCTH H
NPOMEKYTOYHOH arrectaunu obyuarowmnxcs KyOl'Y wu ero ¢uinanos, TekylMd KOHTPOIb
YCIIEBAEMOCTH CTYAEHTOB [TPOBOANTCSA B LETAX COBEPLUEHCTBOBAHUA U HENPEPLIBHOIO KOHTPOIS
KauecTBa 00pa30BaTeNbHOMO MpoLlecca, NPOBepKe YCBOEHHUs yueOHOro MaTepHana, akTHRM3aLMN
CaMOCTOATENBHOM paboThl ¢TyAeHTOB, TeKyIIUi KOHTPOJb 3HAHUI CTYJIEHTOB OCYLIECTRIAETCS
TOCTOSIHHO B TCUCHHH yueOHOro rofga. BHABI TeKyINEro KOHTPOJS: YCTHEIH (IIHCEMECHHEIH ) ONpoC
Ha JCKOMIX, 3aIHTa JadOpaTopHBEIX paloT, MOATOTOBKA IOOKIAZOB M pedepaToB, IPOBEpKa
BBITIOJIHEHHS! TMCLbMEHHBIX IOMALIHHMX 3a0aHnil (PACUeTHLIX 334aHui), TECTHPOBAHHE, [TPOBEPKA
3HAHMI M0 PE3YNLTATAM CAMOCTOATENLHOH pabOTE! CTYJeHTOB, OLEHKA AKTHBHOCTH CTYAEHTa Ha
3aHSTUM,

OCHOBHBIM BUAOM TEKYIIEMO KOHTPONS 3HAHMI CTYAEHTOR OUHOMN (opMEl 00yUeHUs ARNSETCA
BHYTPHUCEMECTPOBAsl aTTCCTALNsI, KOTopas NPOBOANTCS OOHH pa3 B CEMECTP B 00A3aTEIBHOM
HOPSIIKE Ha BCEX KYPCAaX B COOTBSTCTBHU ¢ rpadKOM yueOHOTO MPOLecca JaHHOTO CeMecTpa U
3aBepLIAeTCs He NOo3IHee 4eM 33 MecAll O Hadana NPOMeKYTOYHOH aTTecTalHH.

[MpomesxyToUuHas aTrecTauus MPOBOAUTCA 110 AAHHOH AucuniLiiHe B popme 3aqera/sk3aMeHa.

4.1 @oHA OLEHOYHBIX CPEeICTB AJIA NPOBEIeHNSA TEKYLIEro KOHTPOAS,
B monuoM o6reme DOC odopMIIeH Kak MPHIOKCHHAE K TIPOTpaMMe
4.1.1. Bonpoce! A9 YCTHOI0 KOHTPOJISI

Pasgen 1. Beeaenne. Ilpeamer 1 cogep:raHHe XUMIH,

1. MMaiiTe onpeneneHus NOHATUAM «aToMy. M3 uero oH coctout, umeet niu oH 3apaa’ [Tpusenute
NIIAHETAPHYIO MOZEIb CTPOSHUs aToMa.

2. KakoB 3apsizn 3aekTpoHa? 3a CUET Uero MPOTEKaeT XUMHYSCKAaA PEaKIIUs, B UeM €€ CYIIHOCTE?

3. Yto Takoe monekyna? Mmeet nu oHa 3apsn? Tpueeaute npumepsl MONeKyn BetecTs. M3 uero
OHU cocTosT?

4. Yro Ttakoe moH? Mmeer mu oH 3apsan? Kakue eCTh THIIBI HOHOB M KaK OHH HA3BIBAKYTCA?
ITpusenuTe npumepsl MOHOB pasHoro Tuna. Kak odpasytores Te Ay vHble TUnbsl UCHOB? OT
4yero 3aBUCHUT 3apsia MoHa?

. llpuBeaure mpuMep XHMHYCCKOTO 3JICMCHTA B COCTOSIHHAX . aTOM, MOJICKYyJa, HoH. LloscHuTe,
B HeM pasHHIE MENKAY 3TUMH TpeMs COCTOSHUSAMU M KaKWMM CBONMCTBAMU 0DNanaeT Ta MH
HHasA 4acThLa.

6. Uto Takoe kommuecTBO BemecTeBa? Kak oHo obosHawaercs, B dueM m3MepscTcs’? CKOIbKO

yacTui cosiepxut 1 monk BetecTsa? Kak 0bo3nauaercsa uncno yactun?

7. Uro takoe monspuas macca’? Kak ona obosnauaercs, B uem n3mepsiercsa? Kax paccunrars
MOJSIPHYIO MACCY BEIICCTR?

8. TlpuBeauTe nMpUMepbl XHMHUECKWX BelecTB. YTO MOKa3bIBAKT MOACTPOUHLIE HHIAEKCHL B
(hopmynax X UMHUECKHX BELIeCTR?

9. Uto takoe crexuomerpuueckre kodpduunento? is 4ero ux paccrasisioT B yPABHEHHSIX
XUMHUSCKHX peaxuni? Kaxkoerl mpaBmia paccTaHOBKH ko3pduimenTos? Uto mokasbiBaeT
CTeXHOMeTpHuuecKiil KO3(pHLIHEHT B YpaBHEHUH peakiun?

10. Chopmynupyiire 3axon Aporagpo. Uro takoe nopmanshble yenopus? Uro Takoe MonsapHblii
obveM rasa? Kak oH o003HauaerTcs, B uUeM HM3MepseTCA M 4ueMy OH paeeH? Kakoil obwpem
3aHUMAET ra3 KoanuecTsoM | Moab npu H.y.?

wh
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12.

13.
14.

17.

18.

20,

21.
22.
23.
24.
25,
26.
27.
28.
29.
30.

3l

32,

34,

. Kak paccuureiBaercs o0bem raza 1pH yCcIOBHMAX, OTJIMYHBIX OT HOpMaibHbIx? Tlpuseaure

ypaBHeHHe Menneneera- Knaneiipona, noscHUTE KakHe BeJIH4HHBI TAM HCMOJB3YIOTCH.
[lpupenuTe OCHOBHBIC hOPMYIBI A PaciyeTa KOMHYCCTBA BelmecTBa. Kakue BEMHUUHEB! Iuist
3TOTO UCMONL3YIOTCA?

Uro takoe npocreie 1 cinoxubie Bewectsa? Ipueeaure ux knaccuprkaumio.

M3 uero cocToAT OKCHABL, CONH, KHCIOTBL, OCHOBAHUA? YUTO Takoe KHCJIOTHBIE OCTATKH?
ITpuBeauTe MpUMeEpPbI 3TUX COETUHEHMIT,

. Yro Takoe sxsusanent? Uro takoe GakTop IKBHBAIEHTHOCTH M Kak oH odosnaqaercs? Kak

€ro MOJMKHO paccuuTaTh? JINd KakUX 3J1CMCHTOB OH SBIACTCS IOCTOSHHBIM U HOYEMY?
[TpuBenuTe npUMepshl.

. Kak paccumrare 3IKBHBAJNGHTHYK) MacCy MNPOCTbIX N chHokHbIX BewecTs? [lpusegure

dopmyiibl, NOsCHWTE KakMe BeJMYMHBI B HHUX ucnoub3ywrcs. Kak  obosnawaercs
3KBHBAJICHTHAS Macca, B 4eM H3MEpsCTCs?

Yro Takoe 3xBUBANEHTHbI 00beM rasa? Kak ero moxHo paccuntats? Tpusenute hopmyay,
NOACHHUTE KAKHE BEJIMYHHBI TAM UCIOIb3YIOTCH.

CdopmynupyiiTe 3aKOH 3KBHBAICHTOB, MNPHUBEAHTE C€ro MaTEMATHYCCKOC BBIPAKCHHE.
ITpuBeauTe npuMep NPHMEHEHHS 3TOrO 3aKOHA.

. UYro Takoe crenedbs okucnenus? Kak OnpeaeIMTb MakKCHUMANDLHYIO CTEIICHb OKHCIICHHA

sneMeHTa? Kak OHa CBsi3aHA C BAJICHTHOCTBIO?

Kakue snemeHTbl MpOABAAKT MOCTOAHHYH) CTeneHb okucneHusa? Yemy paBHa cTeneHb
OKHCII@HHsl JJIeMEHTOB B MPOCTbIX BewecrBax? Kakue npaBuna HyKHO 3HATL AJA 3aHUCH
XHMHISCKUX (OPMYJI BELICCTR?

IMpuseanTe knaccudukauuy BeuecTs, Kakue OCHOBHBIE KNACChl  HEOPTaHWHECKHX
coedgHHeHui Bbl 3HaeTe? M3 uero onu cocrost?

[Tpueenute knaccudurammo okennos. Kak obpasyrores HazpaHua okcuaos? Kak Hamucathb
(hopMy Iy BBICIIIENO OKCHAA 31eMeHTa?

[Mpuseaure knaccuduraumo kucnor. Kak odbpasyiores nazsanus kucior?

[lpusennte knaccudkaio ocHopaHHH. Kak 00pa3yroTcs Ha3BaHUsA OCHOBAHHIL?
IMpureanTe knaccudurauuio coneil. Kak odbpasyrorcsa nassanus coneil?

Yro rakoe snexrponut? Kakue BelecTsa aBIsOTCS 30eKTponnTamu’

UYro Takoe 3yeKTponuTHYeckas aucconnanua? Kakoeel mpasBuna 3amucH  ypaBHEHHIT
3NEKTPOANTHYECKON AHcconnannu?

ITpuseauTe ypaBHeHHA NOMHON M CTYMEHYATOH AMCCOUHALIMM KMCOT, coneit U OCHOBAHWH.
C uvem pearnpyroT kucnoTHele okcuael? [lpuBeauTe npuMepsbl peakUHH, AOKA3bIBAKIIHX
KHUCIIOTHBIE CBOHCTBA. lIpHBenuTe NpUMep reHeTHYECKOH CBSI3H «3JIEMEHT - KUCIIOTHBIH OKCHI
- KUCAOTHBIH OCTATOK - KUCAQTAY,

C uem pearupyroT ocHoBHble oxcHAbl? [lpuBenuTe nMpuMeprl peakuUMi, AOKA3bIBAKOLINX
OCHOBHBIE CcBOHCTBA. IIpHBEenuUTe MpHMeEp FreHEeTUUECKOH CB3H «3JIEMEHT - OCHOBHOM OKCHL -
OCHOBAaHHE.

Uro takoe amporepnocre? [Jnd Kakux 2IeMEHTOB Xapakrteprbl amborepHbie cBoiicrsa?
IIpuBenute npuMepsl.

C uem pearupywT amporepHble okcuabl? TIpuBenuTe NpUMEphl peakliMid, AOKa3bIBAIIHX
amporepnpie ceoiicrsa. [IpuBenure NpUMep reHEeTHUECKONW CBAZM «deMeHT - aMpoTepHbIH
OKCHI - aM(pOTEPHOE OCHOBAHHEY .

. Kax M3MeHSHTCS KMCIOTHO-OCHOBHBIE CROUCTRA /NS §- W P-32J€MCHTOB B MEPHUOAAX CNEBA

Hanpaso? Kak 3To CBA3aHO ¢ METAIIHYECKHMH 1 HEMeTa/UIM4eckuMu cBoitcTBamu? Ot uero
3aBHCAT KUCIOTHO-OCHOBHELIE CBOICTBA coequuenmil d-3neMenTos?
TTpuBeaHTe XMMUUECKHE CBOIICTRA KMCMOT,

—_
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35. lNpuBenure xMMHYECKHE CBOWCTBA OCHOBAHNN.
36. MMpusenure npumepsl amdoreprpix ocHosanHi. C 4eM OHH MOTYT pearupoBaTs?
37. IlpuBeanTe XUMIUYCCKUEC CBOMCTBA CONCH.

Paznen 2. Ctpoenne atoma. llepHogHuecKHH 3aKOH H NEePHOTHYECKAR CHCTEMA
xuMugIecKux daemMeHToB 1. U. Menaeneepa. XUMHIECKAS CB3b.

1. Onuwure nuanerapuyio Mogesns crpoenus aroma (mozens Pesepdopaa).

2.Ha ueM ocHOBaHa COBpEMEHHasi MOACIb CTpocHU aToMa? Kak paccMaTpuBaeTcs 3IEKTPOH U
erQ JBHKeHue B 9TeH Moaenu?

3. Uro takoe snekrponnoe obnako? [Mpuseanre rpaduueckn npuMep 21eKTPOHHOrO ofuiaka aToMa
BOmopona. Kak M3MeHSCTCA IJIOTHOCTD 3JIGKTPOHHOIC 00Jaka IO Mepe YIANCHHA OT siipa U
nodemy? MmeeT U 31eKTPOHHOE 0ONAKO TpaHUIlb1?

4 Yro taxoe aromuas opourans (AQ)? IMouemy AO moryr nmers pasubie pazmepol? Kak sto
BJIHSCT Ha cBoficTBa aroma’? Kax oOo3HauaroTes rpadyiueck aTOMHBIC OpOMTANH, 3NMEKTPOHEI
Ha opbuTansax?

5. Tlepeuucaure xpanToBble uncna. Jns 4ero oHu ucnons3yrorcs? Tlowemy nenb3st onucarb
3JIEKTPOH ¢ TIOMOILBIO MMOHATHH KJIACCHUYECKO hH3HKHY (Macca, KOOPAHHATA, UMITYJIbC U T.1.)7

6. Kax o0o3Hauaercs rnaBHoe KBaHTOBOE uncao? Kakue sHaueHHs NPUHHMAET NIAaBHOE KBAHTOBOE
uucao? 3a uro ono orsevaer? Uro Takoe yHepreTHHecKHil yPoBeHb (MIEKTPOHHBIN Cloii)?

7. 21eKTPOHBbl KAKOTO JHEPTeTHHYECKOrOD YPOBHH HMMET HAHMMEHBLIYI) JHEPruio? 2NeKTPOHbL
KAaKOT'O 3HEPTeTHUCCKOIO YPOBHS HAXOMATCs Handosee Omusko k Aapy U nodemy? Kak cessaH
pa3Mep aTOMHON OpOUTaNH U MARHOE KBAHTOROE YHUCAO?

8. Kax obosnauaercs noGouHoe kBaHTOBOE wucno? 3a 4ro oHo orsevaer? Kakue 3HaueHHs OHO
npuanMaet? Kakolt d¢opme opOutamu OHHM COOTBETCTBYIOT? UTO Takoe 3IHEPreTUHUCCKUIN
noaAypOBeHb?

9.Kak npoucxoauT pacliersienue 3HepreTHueckrux ypoBHel Ha noaypoBHH? Ckonapko AO u
3NEKTPOHOB MOKET BKJIIOUATE MMOAYPOBCHB TOrO MK HHOTO THA? 1lokakure rpaduaeckn.

10. Kak 0003HauaeTCcs MarHUTHOE KBAHTOBOE Yncio? 3a uTo oHO oTBedaeT? Kakue 3HaueHUs oHO
npunumaer nisa opduranei pasnoro tuna? [Npruseanre rpadudeckue npumMepsl.

11. Yro Takoe cnuH? Kax ofo3zHauaercs CNHHOBOC KBaHTOBOC umcio? Kakme 3HAUCHUST OHO
npuHuMaet? UTo Takoe napannenbHble U aHTINapaanenLHble CIHHbI?

12. Chopmynupyiire npununn Tlaynu. CKONBKO 30€KTPOHOB MOIYT HAXOIHWTLCA HA OIHOH
aToMHOMH opduTami? KakoBeI UX CITHHBI?

13. Chopmyaupyiite npasuno Knaeuxosckoro. OOBACHHTE ¢ €ro MNOMONIBK), NOYEMY MpPH
3arnoJIHEHUK JHEPreTUUeCKHX YPOBHEH 3JIEKTPOHAMH CHa4alla 3arloyIHAETCs YPOBEeHb 6s, a
TIOTOM YIKC YPOBEHB Sd.

14, Chopmynupyiite npasuno I'yHna.

15. KakoB nopsa0k 3an0JHEHHs SHEPTETHUECKNX YPOBHEH 1 noayposHeit? UTo Takoe 3nekTpoHHas
KOH(HUTypauusa aToMa (3IeKTpoHHAs hopmyna)? Kak oHa 3anmuceiBacTcsa? Kakue 31CKTPpOHHEIS
KOHQUIYpaLIHK ABAAKTCA YCTONUHBBIMU?

16. Chopmyaupyiite nepnoauvecknii 3aKoH,

17. Kaxyio crpykrypy umeer tabnuua Menpeneepa? Ykakure, KaK ONpesesnTs NePHOL, TPYIILy,
HNOArPYIIY.

18. C TOUKM 3peHns 3MEeKTPOHHONH KOH(UrypalMH aToMa, YTO MOKa3blBAET HOMED 3MEeMEHTa B
nepHogUHecKol cucTeMe, HoMep rpynnsl, Homep nepuoaa’ [puseanrte npumep.

19. Ha kakue ceMelicTBa pasmemsatoTCs 3IeMeHTH! B Tadmume Menneneesa? YeMm 310 00yCnoBICHO?
Kakumu cpoiicTBaMu  OHM  0DmajatoT (MeTannuueckue, Hemerananueckue)? K kakum
CeMEeHCTBAM OTHOCATCS JJIEMEHTDI TNABHBIX H M00o4HbIX nogrpynn? [pusenure npumepot. Kak
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M3MEHSIOTCS MeTallIMuecKhe M HeMeTaJIMueckHe CBOHCTBA MO MNepuHogaM u rpynnam?
[TpusBeante npumepsr.

20. Yem ompenensaeTcs BaJeHTHOCTE XHMIMECKOTO 31EMEHTA B INIABHBIX H MOOOYHBIX TOATPYIINAX?
Kakue 37eKTpOHbI ABAAOTCA Bal€HTHBIMH M MOTYT MPUHUMATL y4yacTHe B 0oOpazoBaHMH
XUMHYECKOH cBazn?

21. Yrto Takoe 3Heprua noHm3auuK?! Kak oHa M3MEHACTCS Mo mepuogaM U rpyrmaM? OObsIcHHTe
noyemy. [Mpusenute npumepsl. Kak 3T0 BAUSET Ha XMMUUECKHE CBONMCTRA 31eMeHTOR? ¥V KakHX
3J€MEeHTOB HU3KHE YHEPIrUH HOHU3AUHH U novemy?

22. Yro Takoe CpOACTEO K 3NeKTpoHy? Kak OHO H3MeHseTCS 1o niepuoaaM u rpyrnnam’? O0viacHuTe
nouemy. [TpuBeaute nmpumMepbl. Kak OHO BIMAET HAa XUMHUYECKHE CROFCTBA 3neMeHTOR? Y
KaKUX 3JIEMEHTOB BBICOKOE CPOACTBO K DNEKTPOHY H no4yemy?

23. Kax u3mensoTes paanycbl aTOMOB U MOHOB MO neproaam W rpynnam? Kak 310 Bnusier Ha
XHUMHYCCKHE CBOHCTBa 3meMeHTOB? llpuBenure mpuMEpbl. Y KakHX 3JCMCHTOB CaMBIC
fonbLINe PAAUYCH] H TOHeMY?

24. Yro takoe 3nexTpooTpHuaTenbHOCTE? Kak oHa usMensiercs: no nepuonam u rpynnam? Kax
BIIISICT HA XHMHUCCKHE CBOiicTBAa 3nMeMeHTOB? llpuBenuTe mpuMepbl. Y KakHX 3JI€MCHTOB
camas BbICOKas 3JIEKTPOOTPUIATENBHOCTE?

25 YUro Takoe OKHUCIHTENBHBIE, BOCCTAHOBHUTENLHbIE cBoOiicTBa? Kak OHM H3IMeHdOTCa no
nepruomaM U rpymmnam? Kak 3TO CBA3aHO C ICKTPOHHBIM CTpoeHHeM artoma’ llpmeenmte
npumMepsbl. Kakne BelecTra ABASOTCS BOCCTAHOBHTENAMH, @ KAKHE OKUCITHTENAMH H NouemMy?

26. Yem onpenensioresa xuMuieckue u gusnyueckue ceoiicrea sewecrsa’

27. Yro Takoe XUMHYeckas cBa3b? Kakyio mpupody, COIJIACHO COBPEMCHHBIM IPCICTABICHUAM,
MMeeT XHMuueckas cBasb? Kak M3MEHATCA 3Heprusa cHCTeMbl NpH 00pa3OoBaHUU XUMUHECKO
CBS3M M KAKHe CUibI ee 00ycnasineatoT?

28. Ilpueeaute mpumep 00Opa3OBaHHS XHMHUCCKOH CBS3H B MOJICKYJIC BOOOpOoAa. YTo Takoe
MonekynapHas opouTtans? Kakumm 10mKHbI ObITE CMHHBI B32UMOAEHCTBY HOLUUX 3EKTPOHOB,
4T00bl 00pazOBaIACh XUMHYECKas CBA3L?

29 Jlalite onpenencHus XapaKTEPUCTHKAM XHMHWYECKOH CBA3M: AJIMHA CBS3H, BAJICHTHBIN yrod,
3Heprus cBA3M. B kakux eanHuuax oHu usmeparotca’? Kak 3aBUCUT 3Heprus cBaA3M OT ee
anubbl? Kakasi cBsazb sasnsercs nanbonee npouHoii?

30. llepeuncnnte OCHOBHBIC BHABI XHMUYCCKOH CBI3H.

31. JaiiTe onpeaeneHne KOBaNeHTHOM CBA3M, 34 CUET vero oHa odpasyerca?

32. Yem 00yCNOBIEHB! HAMPABIEHHOCTL M HACKIIIAEMOCTh KOBAJIEHTHO! ¢BA3U?

33 Kax oOpasyercs xosajeHTHAs CBs3b 110 0OMenHOMy mexanu3my? Kakue 3jekTpoHbl MoryT
IPHHAMATE yIacTHC B o0pasosanun cBs3u’ [lpusennte rpaduueckuii mpumvep.

34, Tlouemy xuMHYecKas CBsI3b MOkeT 00aanaTh nonApHocThio? Uem o0yclioBneHa MONAPHOCTh
ceszu? [IpuBenure npumep nOJNAPHOH MOJEKYJIbL, MOACHUTE, 4TO Takoe dpdexTuBHblii 3apsaa,
9ICKTPUUCCKHIT MOMEHT AUIIOJNS.

35, Yrto Takoe KOBaNEHTHAs NMOMSPHAsA W KOBANEHTHAsA HenoaapHasa ceasb? TIpueenute npumepsl
BELLECTB C 3THMU THIIAMH CBSI3H.

36. Kak o0pasyeTcs KOBAICHTHAS CBA3D IO JOHOPHO-AKLICITOPHOMY MCXAHH3MY

37. Jlaiite onpeneneHue MNOHATHIY BaNEHTHOCTb. Kak MOKHO OMpEeaennuTh BaJEHTHOCTb
snemenTa? Kakne 31emMenTsl HMET NOCTOAHHYIO BAJIEHTHOCTL”

38. Yem oOycIOBNCHA BAICHTHOCTE, COTJIACHO METOMY BaJICHTHBIX CBs3CH? UTO Takoe OCHOBHOE
1 B30y AeHHOe cocTosHUe aToma? TIpuseauTe npuMephl.

39. Kakue snexTponbl SBIAIOTCH BaleHTHbIMY Ais §.p,d,f — diementos?

40. Yem ompenenseTcsl MPOCTPAHCTBEHHAS CTPYKYTypa Momekya? IlodeMy MONCKYIBI HMCHOT

pasHyr dopmy?
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41

42.

44.

45.

46.

47.

48.

49.

50.

ok L —

-~

. Jaiire onpenesieHHe THNAM CBS3H [0 [EPeKpLIBAHHIO opOuTanei: o- u m-cBaA3saMm. Kakumu
THIIaMK opOuTaneii onn obpasytorea? CpaBHUTE NPOUHOCTL G - U T -CBSI3U.

Uto Takoe KpaTHOCTE cBa3H? llpusenute mpuMep oOpa3oBaHusa OOUHAPHOH, NBOHHON, TpoiiHOo
cBs3i. KaxuMu THNaMH CBA3H MO nepekpbiBaHuio opdUTaneil odpaszoBaHa oMHapHa, ABOHaA,
TpoiiHas ¢BA3b? CpaBHUTE NPOUHOCTL ITHX CBs3el.

. Uro Takoe rubpunmzans’ Kakos ee MexannsM? Kak mpoucxonaut sp-, sp2, sp3 - rubpuansarus’?
Kakyt reoMeTpiio UMET MONEKYJIbl ¢ TAKMM THNOM THOPHAW3ALMH Y LEHTPANBHOrO aTomMa?
[TpusBeante npumepsr.

Pacckaxute 0 CTPOCHHH TBEPIBIX TeI. YUTo M3 ceds mpencTasifeT KPUCTANIHYeCKas PeLeTKa?
ITpusenute npumep. Yro xapakTepusyeT 3Heprys kpuctaanudeckoii peterku? TMepeuucauTe
XMMHYECKHE THIbl KPUCTANIMHECKHX PELLETOK.

Uro w3 ceba npeacrasiser MosekylspHas Kpucrtajmueckas pewerka? Kakue wactuubl
HAXOOUTCA B y3dax pemieTky? Kako THI cBA3H Mexkny ysnamu peinerkn? Kakosa sHepris
Takoil Kpucraanudeckol pewetkn? Kaxkue peulectsa MOryT oOpa3oBbIBATb MONEKYJIAPHbIE
KpucTasuinueckne pewerku? [lpusennre npumepsl.

Yto 13 ceds mpencTaBsieT aTOMHas KPHCTA/UIHYCCKas peleTka? KKakue YacTHLIbl HaXOOUTCS B
yanax pewerkn? Kakoil tun ceasn mexay yi3namu pewetku? Kakoa sHeprus Takoi
kpucrainuueckoii  pewerku? Kakune Bewecrsa MoryT o0pa3oBbIBaTE  MOJIEKYJISIPHBIE
KpHCcTaIyuecKue pemerku’ [IpupenuTe npuMepsl.

Kaxkor MexaHusm oDpasoeaHus HOHHON cBs3u? UeM xapakTepusyercs HOHHOCTh cBaszu? Uem
OTJIHYAETCA KOBAJIEHTHASA TIONIAPHAs CBs3b OT MOHHOK? [Todemy noHHas cBsi3b He obnapaer
HarpaBICHHOCTHI) M HACHIAEMOCTEIO?

Yro u3 ceba npencraBaseT HOHHAs KpucTannudeckas pewnerka? Kakue HacTulbl HAXOANUTCS B
yznax pewerkn? Kakol Tun cesazn mexay ysnamu pewerkn? Kakosa sHeprust Takoi
KpHCTaIIuecKoil pemeTkn? Kaknue BemecTsa MOTyT 00pa3oBbIBAaTh HOHHBIC KPHUCTAJUIHICCKIC
pewerku? TTpuseauTe npumepel.

Uro u3 cebs npeuncraenser merajujiMyeckas kpucraumueckas pewerka? Kakue wacruubl
HAXOOUTCA B y371axX pelueTKu? Yem oOyClIoBNeHBI CBA3H MEKAY y3namu peweTku? [louemy B
KPUCTATMUECKON pelIeTKe MeTanna AJeKTPOHbI AenokanuizoBaHbl? KakoBa sHeprus Takoii
Kpucrasnuyeckol  pewerku? Kakne Bewecrsa MoryT o0OpazoOBbIBATL  METAIHYECKHE
KpHCcTaIyuecKue pemerku’ [IpupenuTe npuMepsl.

Cpasnure MPOYHOCTD, TEMIEPATYPhbl MAaBIEHMA, MeXaHUYecKHe CBOIICTBA,
3MEKTPONPOBO/IHOCTL, TEMIONPOBOAHOCTh, NETYYECTh Pa3HbIX THMOB KPUCTALIMYECKUX
pewerok. OObsicHHTE, NOYEMy OHHM 001aaK0T TEMH HIIH HHBIMH CBOHCTBAMH?

Pazaen 3. BemecTso B pazin4HbIX (Ppa3oBbIX COCTOSTHHSIX.

Kakoe B3auMOAEHCTBHE MEXKY YACTHLIAMH HA3bIBAETCA MEKMONEKYAAPHBIM?

Yro Ha3bIBACTCS TUMOIBHBEIM MOMEHTOM? B KaKHMX eIHHHMLAX OH H3MepAeTCs?

Kaxoii 1unmoneHeIi MOMEHT Ha3bIBAaCTCs HHAYKUHNOHHBIM? OT Yero 3aBHCHT €ro BEIHYMHA?
Kakue BUAbl MEXKMONEKYTAPHOrO B3aUMOAECTBHA Bbl 3HaeTe? B uem ux cyluHocTs?

[Touemy BomopoaHas cBa3b sBnsercs cneunduueckum B3aumoneiicrerem? [Mouemy oHa
BO3HHKAeT?

Kakue THNbl KpUCTANAMHECKHX peIIeToK Bbl 3HaeTe? OxapakTepusyiite NpHPOIY XUMHHECKOH
CBSI3H B Ka)KIOH 13 HUX.

Ilepeuncnure dusndeckie CBOHCTBA, XapaKTCPHBIC AJIS TBEPABIX TN H JKHAKOCTEIl.
ConocraBbTe CBONCTBA ra30B, JKUAKOCTEH H TBEPALIX Tel. OxapakTepH3yHTe COCTOSHHE HaCTHL
(MOHBI, aTOMbl, MOJEKYJbl) W HX B3aHMONENCTBHE B BELIECTBAX pPasInvHbIX (Pa30BbIX
cocToaHuax. ObcynTe 0coOEHHOCTH MPOABAEHHA TAKUX CBOICTR ra3oB, KHUKOCTEH U TREPABIX
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12,

13.

15.
16.

17.

sl

th

Tes, kak 00bEM H PopmMa Tesa KK 3aHHMAEMOTO MPOCTPAHCTBA, [NIOTHOCTE, COKUMAEMOCTL. Hem
OTTUYAKTCA KPUCTANTHYECKHE Tena 0T aMOop(pHbIX?

YTBEpKIAT, UYTO CBOHCTBa KHMAKOCTEH wu30oTponHEL Yto 3T0 o0O3Hauaer? Kakmue
MEKMOICKYJPHBIC B3aUMOOCHCTBHS MPOSB/LIIOTCA B JKUAKOCTAX M KaK OHH BIUAKT HA
CBONCTBA KHIKOCTEH?

. Haiite onpenenenue $a3oBomy npeepawennio niu pa3oBomy nepexony. B uem saxmouaercs

pasznuune (ha3oBbIX MepexonoB neproro u Broporo poaa? TMpueenuTe npumepkl (GazoBbix
nepexoaoB 0DOHX POAOB.

. Hepetmcmrre OCHOBHBIC THIIBI TBépI[bIX Ten. M3 Kakux 4acTHI B 32 CUET KAKHX XHMHUSCKHX

CBsI3CH 0OPa3yIOTCA TBEPABIC TEMA Pa3MHYHbIX THIIOB? [ loueMy BelmecTsa, HECMOTPS Ha TOA00HUe
HX CTPYKTYD, HANPHUMEP, CTPYKTYP THIIA alIMa3a, CyLECTBeHHO pasiudaloTes no ceoiicream? Ha
OCHOBE Kakux NpuHUNMNIOB QOpMUPYHOTCH CTPYKTYpbl crulaBo? Kakue cBoiicrea u nodemy
XdpaKTepHb! A1 KaXA0ro THNA TBEPABIX Ten?

Hexonaa 43 KHHETHHECKUX NpPeACTaBiAeHHH OOBACHMTE, NodeMy MPOHUCXOAMT MNaBIEHUE
TBEPIOrO TCNa, HCIAPCHUE U 3aMeP3aHNe JKUAKOCTH?

B ueM CMBICT MOHATHA «3HEPTHs pelieTkuy»? 1loueMy 3HEpris pelIeTKH s XJIOpHOa HaTpPHs
Donblue, Hyem ans xjopuna kanus?

.Uem MOxHO OOBSICHHTbL DIIEKTPHHUECKYIO NPOBOAMMOCTb W TEIUIONPOBOAHOCT TBEPUbIX

MeTannos?

ObOBACHUTE, MOYEMY alIMa3 ABMAETCA AUINEKTPUKOM, @ KPEMHUIT — MOTY MPOBOTHUKOM?
Kaxue 3JeKTpOIUTH OTHOCATCS K TEEPABIM 3nekTponuTaM? Kakoil THII TPOBOIUMOCTH SIBIACTCS
OCHOBHBIM B TBEPABIX 3NEKTponuTax? Kak MOXHO 0XapaKTepH30BaTh BEIHUKNHY IIPOBOIIMOCTH
TBEPABLIX 3nekTponuToB? Ha Kkakue ABa OCHOBHBIX KJjlacca MOAPa3AeNsiioTCA TBEPAbIE
JAEKTPOJIUTBI?

Uem 3ameuaTenbHbl sknjakve kpuctannsl? Kakue ux pasHOBUIHOCTH M3BecTHhI? Kakue
OCODEHHOCTH CTPOEHHMA MOMEKYN MPOABAAKOTCA VY BEUIECTR, KOTOpble 0Dpa3ylOT KHAKHE
kpuctaymner? OOBACHUTE, YTO JAET OCHOBAHHC pACCMATPHUBATH JKUOKHE KPUCTAUIBI Kak
IEePEXOMHOE COCTOSHIEC MEKAY TBEPIBIMH KPHUCTalNMaMH M KHUAKOCTAMH? Kak ¢ MOMOUIBIO
KHUAKHX KPUCTALIOB peruaercs 3anaqa GukcHpoBanusi u3odpakeHnii, BOCIPOU3BELEHHs UX B
uBeTE.

Paznen 4. Tepmoxumug., JjieMeHTHI XUMHUYECKOH TepPMOAMHAMHUKH, XHMHUYECKOe
PABHOBECHE,

Urto usyuaer xuMH4eCcKas TePpMOIUHAMUKA?

Haiite onpeneneHne MOHATHIO «XHUMHYCCKAst CHCTEMay.

[TepeuncnuTe TUMBI XHMUUECKUX CHCTEM, aiiTe nx xapaktepuctuky. [IpuBeauTe NpuMephl.
Kakue napamerpsl BAMSIOT Ha TePMOAWHAMHYECKOE COCTOAHME cHcTeMbl? UTo Takoe
CTaHOAPTHEIC YCIOBUA?

UeM xapakTepusyeTcst TEPMOAHHAMUUECKOE PABHOBECHE CHCTEMbI?

Kakue Tunbl TepMOIMHAMHMYECKHX MPOLECCOB MOrYT MPOTEKaTb B XHMHUYECKHX CHCTeMax?
JaiiTe UxX XapaxkTCPUCTHKY.

Chopmynupyiite 1 3aKOH TEPMOAMHAMUKH, 3aMULIHTE €r0 MaTeMaTH4YeCckoe BhlpakeHue, Jlaiite
onpedeNeHre [OHATHAM  «Terora», «paboray, «BHyTpeHHas sHeprus». Kak moxno
HHTEPIPETHPOBATE 3TOT 3aKOH IIPHMEHHTE/IBHO K XHMHYCCKOMY IIpoLeccy?

Kakast padoTa yaliie BCero CoBepluaroTest B xuMuyecknx cucremax? Kak ee MoxkHO paccuurats?
Haiite onpenesnenue suransnuu. Kak ee mowno paccuurars?. Kak ona oboznauaercs, B uem
H3MEepsICTCA?

UYro Takoe Tennooit et peaxunn? Kak on obo3HauaeTcs, B ueM U3MEpPAETCS, YeEMY OH paBeH
npyu NocTossHHOM aasienuun? JaiiTe onpegenenue 3K30- W SHAOTEPMHYECKON peakunH. Uto
MOKHO ¢ka3arb 0 TerosoM dddexre odparuMoro XumMuaeckoro npouecca?

19



1.

12.

15.

16.

17.
18.
19.

20.

21

22.

24.

SOk

R

Uro wusyudaer tepmoxumuna’? Uro Takoe TepMoxuMHueckoe ypasHeHue?! [lepeunciure
OCODEHHOCTH 3AMHCH TEPMOX UMHYECKHX YPABHEHU.

YTo Takoe CTaHAApPTHAs SHTANBMUSA OOpazopaHus BemiecTBa? Kak oHa ofo3HadaeTcs, B UeM
U3MEPAETCA U KaKUe 3HAUEHUST MOKET TPHHUMATH?

Chopmynupyiite 3akon Tecca. [ToscuuTe CMBICH ITOrO 3aKOHA HA MMPHMEPE XHMHUYECKOH
peaKImm.

Coopmynupyiite cneacreus u3 3akoHa I'ecca. TlpuBeauTe MaTeMaTHYECKOE BbLIPAKEHUE,
NOSACHUTE, A5l PACHeTa KAKOW BEJIMYUHbBI OHO [IPHMEHSAETCSL.

Yro Takoe 3HTpomnHsa? B yeMm oHa M3Mepsercs, Kak obosHavaercs? Kak ce MOKHO pacCunTaTh?
Ot kakux (akTOpOB OHA 3aBUCUT?

[TosacHuTe Ha npuMepe, KaK M3MEHAETCS IHTPOIIHA BeLlecTBa MPH NOBbIWeHHH TemnepaTypel. C
yeM CBs3aHbl OTH M3MeneHus? B kakom arperarHoM COCTOSHHH DHTPOIUS CaMas BLICOKas W
nouemy?

Uto Takoe cTaHAApTHAs SHTPOMUA BEIECTRA, Kak OHA 0003HAYAETCH, B HEM U3MepseTcs?

Kak MOMHO paccHHTaTh H3MEHEHHE SHTPOIIHH B IPOLECCE XMMUYECKHUX PeakuHii?
ChopmynupyiiTe 2 3aKOH TCPMOAMHAMHUKH. 1A KakuxX CHUCTEM OH MpuMEHHM? MOXKET JH
peaxiusi NpoTekaTh ¢ yMeHblieHWeM autponuu? Kakue nBa (akTtopa sABASHOTCA ABMXKYILEN
CHJIOH CAMOIPOH3BOJIBHOTO IPOTEKAHHS Peakunn?

Kax paccuutath sHepruwo 1'uddca? Kak oHa odo3HauaeTcs, B 4eM H3MepsieTca’ st uero
UCToNb3yeTcs 3Ta BenuuuHa? KakoBbl KpUTEPHH CAMONMPOU3BONLHOTO MPOTEKAHUS peaxilii B
npsaMoM 1 odpaTHom Hanpasienun?

Hafite ompenencHHe XUMHYECKOTO paBHOBeCUA. UTO TaKOe PABHOBECHAs KOHLICHTpPALMS
BellecTB? Kak oHa oDo3HauaeTca?

Yro Ttakoe koncranra pasHosecus? Kak ona oboznauaercs? Hanuwure maremarudeckoe
BRIPQKCHUE N1 KOHCTAHTHI PaBHOBCCUA, IOSCHHUTE, KaKHC BENIMYHHBL TaM HCIOJIL3YIOTCS?
KakoBbl mpaBuja 3aMUCH KOHCTAHTHI PABHOBECHA, €CAM B XMMWYECKOH peakiiMM y4aCTBYHOT
TBEpAble WK ra3000pa3tble Bewecrsa?

. Kakne dakTopel BAMAIOT HA CMEIICHHC XMMHYCCKOTO paBHOBeCH:? llosgcHUTE, YTO O3HAUaeT

cMellleHHe XUMHYECKOTO PABHOBECHS «BJIEBOY, KBMPABO»T
Chopmynupyiite npunuun Jle-Iarcnee. Kyoa cMewlaercs pasHoBecHe [PH MOBBILIEHUH HJIH
HOHIDKCHHHI TEMICPATYPhL, NaBJICHHS, KOHLEHTpaLHu’

Pazgen 5. JiemenTsl XHMHYECKOH KHHeTHKH. KHHETHKA reTeporeHHbIX npoueccos.
Katanus

. Uto u3y4aer xuMHyeckas KuHeTHka’

Yto Takoe paBHOBECHAs KOHICHTpauua? Kak oHa odosHavaeTcs? Kak M3MCHACTCA KOHLICHTPAIIHS
UCXO/THBIX PeareHTOR U MPOAYKTOR MpH NpoTekaHuu peakiun? TTpureanTe npumMep.

. Haiite omnpenenenune cxopoctn xumudeckol peakuuu. Kak ona obosnauaercs? Kak ee MowHo

paccunTarh? YUTO TaKoe 3MEMCHTapHBIH aKT pCaKLIHu’

UTo Takoe rOMOreHHbIe U reTeporeHHele peakiinu? TIpuBeauTe npumMepsl,

Uto Takoe obpaTuMble n HeoOpaTHMble peakiiuu? TIprBeauTe NpuMepsbI.

Ot kakux GaxTopoOB 3aBUCHT CKOPOCTL XHMHUYECKOH peakunn?

Kak u3MeHsAeTcsl CKOpPOCTb IPH H3MCHCHHH CTCNEHM IUCIICPCHOCTH, arperaTHOIO COCTOSHUAL,
BHELIHErO SHEPreTHYeCKOro Bo3AeiicTriA?

Kak 3aBHCHT CKOPOCTb XMMHYECKOH PeakuHH OT KOHLUEHTPaLHH pearenTos?

CopmynupyiiTe 3aK0H ACHCTBYIOLINX MACC IJIs1 CKOPOCTH XUMUUECKOH peakun. I IpuBemuTe ero

MaTemaTHyeckoe BhipaxkeHue, TToACHHTE, KaKue BEMUYMHBI UCMOAB3YKITCA B 3TOM BbIPAXKEHUH,

20



10
11
12

13

14.

15.

l16.

17.

(8]

10
11

12

13

14

Yro Takoe kunernyeckoe ypasHenue peakunn? Kakue ecrb npasuna 3anucu 3IM ais peakunii ¢
YHACTHEM TBEPAbIX U ra3000pasHbIX BelecTs?

. YTo Takoe KOHCTaHTA CKOPOCTH peakunu? Kak oHa obo3HadacTcsa? OT 4Ero oHa 3aBHCHT?

. Kak 3aBHCHT CKOPOCTb XUMHUECKOH peakLiMi OT TemnepaTypbl? OTBeT noacHuTe.

. Chopmynupyiite npasuno Banr-T'odda, npusenure ero MaremMaTH4eckoe BbIpaskeHne.

. YTo moKasBIBACT TEMMEPaTypHBIH KO3 HIHCHT cropocTh peakiuu’? Kak oH odo3HavaeTesa u
ueMy MOKeT ObITh paBeH?

Uro Ttakoe s>dpdexruuoe coypapenue vacruu? Kak u3meHseTcs JHEPreTHKa CHCTEMBI [MPH
Iepexone OT UCXONHBIX PEareHTOB K MPOAyKTaM peakuuu? llpusenure rpadudcckuii npuMep,
OTBET NOACHUTE.

Uro Takoe sneprus akrusaunn peakunn? Kax ona obosnauaercs, B uem nsmepserca? Or yero
ona 3apucHT? Kak CBsi3aHbl CKOPOCTL PeaKUMK H DHEPrys aKTHBALHH?

Ilpusenure ypasHeHHe AppeHuyca. lloscHHMTC, KakHe BEIHMUMHBI B HCTO BXONAT H KaKylo
3aBMCUMOCTb YCTAHABIMBAET 3TO YPaBHEHHE.

Yro takoe katanuzarop? Kakoe Mexann3m aeiicTBus karaauzaropa’

Pazaen 6. Pacreopsbl. Peakunu B BOAHBIX pacTBopax

. HTo Takoe pacTBOp, PACTBOPEHHOE BelllecTBO, pacTeopuTtens? Ipuseante npumepst. TpueeauTte

KJaccHPHKALHUIO PACTBOPOB.

. Kaxosbl CXO,E[CTBE]./OTHI/I‘—IHH pacTsopoB ¢ MEXaAHWYECKMMH CMECAMH W XHWMHYECKHMH

coeauHeHMsIMHA? UTo 13 cedsl MpeacTaBisicT pacTBOP, COTJIACHO COBPEMEHHBIM IIPEACTaBICHHIM?

. OnumuTe npolLecc pacTBOPeHUs TBEPAOro Tefa B kKMAKOM pacTeoputene. Kak npoucxoaut

KpucTamm3auus’

. Uro Takoe KoOHUCHTpaumsi? Yro Takoe HACBHINCHHBIA, pa3OaBICHHEBIN, KOHIICHTPHPOBAaHHBIM

pacTBop?

. Onuwure cnocodbl BblpaskeHHs KOHUEHTPALUKMH PacTBOPOB, IpHBeanTe 0003Ha4eHus, GopMyJibl

IUIsT pactieTa KOHIEHTPAIHH, SIMHHIBI U3MEPEHUA (MacCoBas JOJSI, MOJISIpHAST HOJIS, MOJIAPHAs
KOHLEHTPALMA, MOJIANbHAS KOHLIEHTPAlUsI, MOJAPHAA KOHLIEHTPalLMs 3KBHBAJEHTA, THTP).

. Uro takoe pacrsopumocts? [pusennre knaccuduxaumio sewects 1o ux pacrsopumoctu. Kai

BJIUSCT MOJIIPHOCTD BEIICCTB HA HX PACTBOPHMOCTR? Kak BIHACT TEMIIEpaTypa Ha paCTBOPHMOCTE
BelecTn?

. Uro takoe nepecoliiennblii pactsop? B kakux ycioBusax ero MOKHO noayuuTh? B kakux ciydasx

H30BITOK PaCTBOPCHHOIO BCIICCTEA HAYHHACT BHITAOATE B 0CAO0K H3 IICPCCRILICHHOTOQ paCTBOPEl?

. Kakue npotecchl npoTekatoT npy oOpazoraHuu pacteopa’? Kak uaMeHseTcs mpu 3TOM 3Heprys

cucremel? Kakumu daxropamu onpegensiercs terosoi sddext npouecca pacreopenns’?

.Uto Tako¢ CONBBATAIUS, THApATallds, CONBBATEL, THAPATE? UTO mnOpeacTaBmsttoT codoi

KPHCTANNOrHAPATHI? Tpueeaute npUMepsI, Yem 00ycnoBneHo o0pa3zoBaHue

KPHUCTAIOr M APATOB?

. UTo TaKoe KOJUIMTaTUBHEIC CBOICTBA PacTBOPOR?

. Yro takoe ocMoc? TMoscHute, npuseaute npumep. Ha kakom (pH3HUECKOM ABIEHHH OCHOBaH
ocmoc?

.Uro Takoe ocmorudeckoe naenenue? Tlpu kakux yCIOBHAX ONpenensiercs OCMOTHUECKOe
dapneHue? Kak €ro MOXKHO pacCHHTAaTh Ui PacTBOPOB HEINCKTPOJIHTOB M PAcTBOPOB
snektpoautos? ITpusenute 3axoH Banr-T'odda. [lna xakux cuctem oH cnpasenius?

.Kax w3mMeHnsiercs gaBnenme HacbllWIEHHOTO napa pacTBOpa MO CPABHEHHID C  HHCTBIM
pacteoputenem? llpupenure sakoH Payist 1714 HE3NEKTPONHTOB U 3JIEKTPOIHTOB.

. Kak W3MeHsoTCAa TeMmmepaTypa 3aMep3aHHa PAacTBOpa M TEMMEpaTypa KWMEHUs pacTBopa no
CPaBHEHHIO C YHCTBIM pacTBopuTenem? Kaxk MOKHO paccHMTaTh M3MEHEHHE TEMIIEPATyPbl AJIA
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HENIEKTPOIUTOB U 3NIEKTPONUTOB? OT Yero 3aBUciT KPHOCKONuUueckast H 30YNIHOCKONUYecKas
NOCTOSAHHbIE?

YT0 TAKOE 3ICKTPONIHTHL, HEANEKTPONUTH!? Kakie BEIeCcTBa OTHOCATCS K TOMY HITH HHOMY THITY?
Uto Takoe saekTpoauTHUecKas aucconuatua? Yto Takoe U30TOHNYeCKHil Ko PULIHEHT, uemy
OH MOeT DObITb PaBeH, OT Yero 3aBUCUT?

UYro Takoe crTemeHb Aucconnaunu? Kakpe BemecTBa OTHOCATCA K CIa0BIM H CHIBHBIM
31eKTpoauTaM 1 nodemy? OT yero 3aBUCHT CTeNeHb AUCcCoLHalumn?

Uro Takoe kaxkylascs creneHb auccouraunn? Ana Kakux pacTBOpPOB IPHMEHHUMO 3TO TIOHTHE?
Kax ¢e MOJKHO pacCUHTaTh?

. Kak 3anuceisaercs BbIpaRCHHE KOHCTAHTHI AHCCOLNALIMH NJA cnadbIx BJTEKTpOJ'[l/ITOB? OT yero

3aBUCHT KOHCTaHTa AuccouHaunn? HUTo nokaseiBaeT 3Ta BeJH4HHA?

[Mpusenure 3axon passeaenus OcraBanppa. Kak 3aBucuT creneHbs JucCCOUMAUHH  OT
KOHIICHTPALIIH 3JIEKTPOIHTa?

ITpuBenHTe ypaBHEHHE 3NEKTPOAUTHYECKON AMCCOLMALMK BOABL K KakoMy TUNY 3AEKTPONUTOB
OHA OTHOCHTCH?

Uto Takoe HOHHOE MPOM3BEACHUE BOABI? YeMmy OHO paBHO? UeMy paBHa KOHLICHTPALIUS HOHOB
BOJIOPO/A U TUAPOKCOTPYMN B HefiTpanibHOM pacTrope? KakoBO MX COOTHOLIEHHE B KMCIOH W
LeTo4HOoN cpene?

Uto Takoe BOIOPOAHBII TOKasaTenb? Kakue 3HAUCHHMs OH MOXKeT IpuHMMath? Kak oH
paccuuTeiBaeTca? Kax onpeaenuTs xapakTep cpefbl MO 3HAYEHHK) BOJOPOAHOTO MokasaTens?
[TpuBenuTe npuMepn! KUCIOTHO-OCHOBHBIX HHAHKATOPOB 1 OOBICHHTE MEXAHH3M UX AeHCTBHS.

. KakoBBI OCHOBHEIC TTOJIOXKEHUA MPOTOJUTHUCCKOH TEOPHH KHCIOT H ocHoBaHuii? Ilpueennte

MPUMEPBI COMPSKEHHBIX KUCTOTHO-OCHOBHBIX Map.

[Mpuseaure npumepnt Oydepunix cucrem. O0bsicuuTe Mexanu3m neicTus OydepHbIX cUcTeM.
KaxkoBBI KONMMCCTBEHHBIC XapakTepucTuku OvdepHbx cucteM. [lpupomueie OSydepHbie
CUCTEMBI,

Kaxne ux nepeuncieHHbIX Huxke coleil nogeepratores rugponnsdy: NazCQOs, NaBr, KiPOs,
CuSQ4, CaCOz, KNO3? Kakoba cpena pacTeopa B kKaxoMm cimydae? OTBETBTE Ha BOMIPOC, HE
COCTAR/AA YpaBHEHNI peakLHil,

Kakpne gaxtopu! BIMAIOT HA CTENIEHB MHAPOSIN3A CONH?

CoctaBeTe ypaBHCHHS CTymneH4aToro ruaponusa NazPOs Ilo kakoi CTYIEHH CTEICHB H
KOHCTaHTa ruApOoan3a Haubonsinas? OTBET NOATBEPAUTE PACHETOM.

TMpoBenuTe BCce KUCIOTHO-OCHOBHBIE PaBHOBeCUss B BOAHOM pacTBope NaxHPO4 M ykaxute
COMpsi)KeHHbIE Napbl KHCIOT H OCHOBAHHH.

ChopMymupyiiTe VCIOBHS BBIMAACHUS U PACTBOPCHUS OCAAKOB — (IPABUJIO TMPOHU3BEICHHA
PACTROPHMOCTH,

Kakune uzMenenust TpoM30HIAYT B reTEPOTeHHOH CHCTEME

Fe(OH): (ocamok) = HacHIIIEHHEIH pacTBOP

npu AoGaeaeHnu K Heli cnenytomux Beects: HCIL, H20, FeClz, KOH?

Ucnonpsys noustus [P u K cnaboro anexrponura, oOpacHUTE NPUYHHY PACTBOPEHHS
runpokcuna Mapranna (11) B cepHoii KUCnoTe.

Pazaen 7. OKHCIHTE/NBHO-BOCCTAHOBHTENbHBIE MpouUecchbl. JIeKTPOXHMHUECKUeE
nponeccsl B 31eKTpoauTax. Koppozus u 3aniura or KOppo3um.

1. Uro n3yuaer 3neKTPOXUMHS? 3a CHET Hero NPOTEKA0T JEKTPOXHMHYECKHE MPoLecehl?
2. YTo Takoe OKHCIHTCIBHO-BOCCTAaHOBHUTENIBHBIC peakiun? HaifTe orpencne e IOHATHAM «CTENCHb

OKHCAEHHUA», «BOCCTAHOBUTE/bLY, KOKHCIHTENbY, KOKHCAEHUEY, «BOCCTAHOBAeHUE», [IpuBeauTe
NPUMEDEIL.
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3. Uro Takoe osnexrpouw? M3 dero wux wuzrorasnmsaioT? Kakue npoueccel npoucxoasT Ha
NMOBEPXHOCTH METAJNIMYECKOro 3JeKTPOAa MPH MOrPYKEHHH €ro B PacTBOP HOHOB 3TOrO JKe
MmeTaa?

4. Kak obpazyerca AoiiHOMN 3nexTpuueckuii cnoit? Uto Takoe 3nekTpoAHblid noTeHyuan?

5. Uro takoe paBHoBecHbli dnekTpontbliii norenunan? Kak on obosnauaercs, B uem namepsercs? Uro
XapakTepH3yeT 3Ta BenuunHa? OT 4ero oHa 3aBUCHT?

6. Uro Takoe cTaHAapTHBIIT BOAOPOAHbIM 3nekTpoa? Jlna dero o ucnonsizyerca? YeMy paBeH ero
3JeKTPOAHBIH NOTeHUnan?

7. Uro Takoc CTaHAApTHBIA 3JCKTpOAHBIM moTteHuman meranna’? Kak oH oOo3HadaeTcs, B UeM
usmepserca? Uto xapakTepusyeT faHHAA BennunHa? Kakue 3HaueHUst OHA MOXKET MPUHUMATD?

8. Or kakux (PakTOpPOB 3aBHCUT HIEKTPONHbIN norenunan? [IpusBennre rMojHOe M COKpALUEHHOE
ypaBHeHust Hepnera. [MosicHure, xakue BenW4MHBI TaM Hcnosbdyilores. B kakux criydasx
HCTIONE3VIOTCS 3TH YPAaBHCHUA?

9. UTo moKa3bLIBAET Psifl 3JMEKTPOX MMUYECKHX HanpshkeHUil Metannos? Kak pacnonoxeHbl MeTanbl B
stoMm psay? C yem cBsizaHa BOCCTAHOBHUTENLHAS CIIOCOOHOCTE METAIIOB?

10. Yto Takoe rampBaHHYSCKHH »3neMcHT? M3 dero oH coctomtT? M3obpasure yCTpOHCTEO
raJbBaHHUECKOrO 31€MEHTA {CXEMY ralbBAHHUYECKOIO 3J1EMEHTA).

11. Kak 3apsbkenbl KaTOA W aHOI B ralibBaHWHecKoM 3seMenTe? Kakue npoueccel NpoTeKarT y UX
noBepxHOCTH? I'Ie BOSHHKACT HACKTPHUCCKUII TOK B TalbBaHHUCCKOM 3J¢MCHTE? B KakoMm
HanNpaBAEHUN IBUKYTCS 3MEKTPOHBI B FalbBAHHHECKOM 3J1eMeHTe”?

12. Ha  npumepe  rambBanuueckoro  snementa  Jauwdns-AxoOum  pacckaxure — kakue
3ACKTPOXMMHUYECKHE IPOLIECCHl TaM NMPOTEKAKT. HanummnTte ypapHEHHs peakUHi HA Katoae H
anofe.

13. Uro Takoe »1eKTPOABHIKYLIAS CHIIA raibBaHHueckoro snementa? Kak ona obo3naqaercs, B uem
nsmMepsercs? Kak ee MOXKHO paccuuTars?

14. Yro takoe snektponus? M3 uero coctouT cucrema, rae nportekaer snextponns? Mzolpaszute
rpaduyecku.

15. Kak 3apstKeHEBI KaTOA U aHOH MpH iekTpomnse? Kakye rmporecchl MPOTEKAT ¥ MOBEPXHOCTU
31eKTPOAOR?

16. Kakne Tumbl 371€KTPOAOB MCNONB3YIOTCH NPH 3JexTponn3e? M3 uero onn uzroraBnusarotca?
IIpuBenute npuMepsl.

17. KakoBbl 3aKOHOMEPHOCTH NPOTEKaHUs 3MeKTpoansa B pacniaeax? Kakue npouecchl NpoTekaroT
Ha aHone u katone? TIpurenuTe mpuMep.

18. KakoBbl 3aKOHOMEPHOCTU NPOTEKaAHUA 3NIEKTPoONn3a B pacteopax? Kakue npoueccsl nporexaoT
Ha aHoze U Katoxe? IlpusenuTe npuMepsl.

19. Chopmyaupyiite | u 2 s3akonsl Papanes. Tlpusenure uX MATEMaTHUECKOE BbIPAKEHHE.
[TosicHuTe, KaKHe BEIMHHHBI TAM UCTIONL3YIOTCH U MX eXHHHLUbI M3MepeHHs. [ kakux pacueTos
IPUMEHHMBI 3TH 3aKOHBI?

20. Yro takoe xoppo3ust metananos? HUem xapaxrepusyercs npouecc kopposuu? Tlouemy kopposus
HeraTHBHO BJIMSET Ha MEeTAITHUECKHE KOHCTPYKUNHT U U3aenus’?

21. Yro Taxoe xuMuueckas kopposusa? B kakux cpemax oHa mpoTekaer? Kakue ObIBarOT TUIIBI
xumuueckoii koppozun? ITpusenute mpumeps,

22. B d4em 3akmouaercs MexXaHu3iM XHMHYeCKoW kopposdun? Hanuwunre ypaBHeHHs peaxkuuid,
NPHUBEINTE IPHMEPBL

23, Ot kakHx (paKTOpOB 3aBHCHT CKOPOCTb XHMUUeCKOit koppo3un? TToueMy y HEKOTOPBIX METAIOB
CO BPEMEHEM CKOpPOCTb Kopposuu 3ameniserca? Kakas cpesma cnocobcrByeT NPOTEKaHHIO
kopposun’? llpuseaute mnpumepsl lloueMy ¢ pocTOM TEMIEpaTypbl CKOPOCTE KOPPO3HH
BO3pacTaeT?
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Kakue mecra B M31e1UsAX U KOHCTPYKLUMAX ABIAKOTCH KOPPO3ZHOHHO OMACHBIMH U [TOYEMY?

Uro Takoe 31eKTPOXHMHUUEcKas KOppo3us? B kakux cpenax oHa nporekaer?

B ueM 3akmrovaeTes MEXaHH3M JICKTPOXIMIYCCKOR Kopposun? Kakasa cpena ¢it cmocodbeTtryet?
Ha npumepe KOppo3uM CTall KMCJIOPOAOM BO3AYXa BO BIAKHOM cpeae MOACHUTE MeXaHH3M
NPOTEKAHHS DNEKTPOXUMHUECKOH KOPPO3UH.

Kakue mMeTamie! Haubonee moIBeP KCHBI KOpposun? [loueMy HEKOTOPEIC METAJUTEL, HECMOTPS Ha
MX BBICOKYK) BOCCTaHOBMTELHYK) CMOCOOHOCTh, He noaBepratoTes kopposun? Tlpusenurte
MPHMEPDBI TAKNX METAJLTOB.

[lepeuncnnTe METOIEI 3AIIUTE METAJLIOB OT KOPPO3HH.

Yro Takoe nerupoaHue metannos? Kakue BelllecTBa BLICTYNAKOT NErHPYONIMMU A00aBKaMu U
KaK OHU BJIMSIOT Ha CBOHCTBA MeTasia? [ToueMy nipu 1erHpoBaHny METalla CKOPOCTh KOPPO3IUU
3amesgercs? Uem 00yCIoBAeHO TO, YHTO COBPEMEHHDBIE CTAJIM ABNSIIOTCS HEPIKABEIOWHMH?

UTo Takoe 3aIIUTHBIC MOKPLITHA? M3 4ero 0HU HU3rOTaBIMBaAIOTCH?

Pa3gen 8. XHMHA KOMILTeKCHBIX coeaHHeHHH. KoMmnekcoodpa3zoBaHue B
pacTBOpAX.

JaiTe ompeaeacHHe KOMIUICKCHOMY COCOMHEHUKO. ABIAKOTCA NH HMASHTUYHBIMH TCPMHHEL
KOMIIJIEKCHOE COeAMHEeHUe» U «KOOPAHHALHOHHOE coenrHeHne»? B uem 3akniouaercs rnasHoe
pasfiMuHe MeKIy KOMILUIEKCHBIMH COEIMHEHHSIMH H IBOHHBIMH CcONIMH? MOXKHO 11 OKHIATh, YTO
MOHBI, Ha KOTOpblE pacnajaercs B pacTBOpe ABOHHas conb, OYIYT YHacTROBAaThH B
KOMMIEKCOO0Opa3OBAHUH, HAMPUMED, TIEPEXO/IA B aKBAKOMILIEKChI?

JaiTe KpaTKyI0 XapakTepHCTUKY OCHOBHBIX COCTABHBIX 4acTCH KOMIUICKCHOTO COCHMHEHMS,
TaKHX KaK BHEIIHS cdhepa U BHYTPEHHs (KOOPOIHHALMOHHASA ) Chepa, KOMIUICKCHBIH HOH U HOHBI
BHeWHel cdeprl, LUeHTpaibHbIH arom (kKomruiexcooOpasosarenb) v JiMranasl. Moryr sin B
KOOPAMHALMOHHYIO ChePy OAHOTO U TOTO JKe aTOMA KOMILIEKCooOpa3oBarTesis BXOIUTL B KAYeCTBe
JUTaHOB HefiTpanbHble MONMEKYTbl H AHUOHB! OTHOBpeMEHHO? UTO BhIpAKAET KOOPAHHALIMOHHOE
4uCno?

Kakass CymecTBYET B3aUMOCBA3L MEKAY BCIUYMHOM  KOOPOMHALIMOHHOTO YHCIa U
TeOMETPHYCCKOIT (hopMOI KOMILTEKCOB? B ueM 3aKIHUaeTCsl PasImyuHue MCKIY MOHOOCHTATHEIMU
M [OIHIeHTaTHBIMY JHraHgaMy? Kakve nuranasl HaspiBawotes xenatHoeiMu? [Ipuseanre
NpHUMepbl MOTUAEHTATHBIX XeNaTHbIX THTaHI0B.

Kakue KOHCTaHThI pPaBHOBECHA MCTIONB3YKOTCA B KAYECTRE KOMUYECTBEHHBIX XapPaKTepUCTHK
YCTOWYMBOCTH  KOMMNEKCHBbIX coennHeHuii? Kakoe COOTHOUIEHHE BBIMONHAETCA  MEKay
CTYTIICHYATHEIMH KOHCTAaHTAMH OOPa30BaHHs KOMITICKCA U ero oOmiel KOHCTaHTOH obpa3oBaHus’
YTo XapaKTepH3yeT KOHCTaHTAa HECTOMHKOCTU KOMIUICKCHOTO COSAMHCHHS U KaK OT €€ BeJTMUHHBI
nepeiT K KOHCTaHTe ODpa3oBaHus KOMIUIEKCHOrO coeduHeHus win odparno? Kakx npupoaa
KOMILIEKCOOOpa3osarens W JUTAHZOB BIUSET HA BEJIMYHHY KOHCTAHTLI  00pazoBaHHs
KOMMIEKCHOrO COeAMHEHNA?

Kak MOxHO npeacTaBuTh 00pa3oBaHHe KOOPAUHAIIMOHHBIX CRA3eH ¢ MO3MLNIT METOAA RATEHTHBIX
cBaseit? Kakash B3aMMOCBA3b CYIICCTBYCT MEKIY T'COMETPHUCCKUMH (OpMaMH KOMITJICKCHBIX
HOHOB U THMAMH THOpHAn3annn opourtanci? Kakue KOMITICKCH OTHOCIT K BRICOKOCITMHOBBIM, &
KaKHe - K Hu3kocnuHoBbeiM? Ha uem ocHOBaHa MeTOIHKa MPOrHO3a NapaMarHHTHBIX H AHAMAarHHT-
HBIX CBOICTB KOMIIEKCOB?

ITpoaHanu3upyiiTe N30OMEPHUID KOMMMEKCHBIX coenvHeHuid. Uem paznuyaroTes mexay codboii
CTPYKTYpHas u3omepHs u ctepeonzomepua? MaiiTe onpenenenue u npuBeIUTE NPUMEPDI AJIA ClTe-
OVIOIUMX BHAOB  CTPYKTYPHOH  WU3OMEPHH. HOHH3ALMOHHON, THAPATHOH, CBSA3CBOMH,
MOJSIPH3ALMOHHON W KOOPAHMHALMOHHOH, a TaKke CTCPCOM3OMCPUM TCOMETPHYCCKOH H
OITHYECKOH.

24



1.

12.

Pazaen 9. Xumua soasl.

OnuuuTe cocTaB U CTPOSGHHE MOJNEKYTBI BOABL YeMy paBHBI B Hell MacCOBbIC JOMH BOAOPOAA H
kucnopona? Kakos MexaHu3M 00pa3oBaHUs XUMHUCCKHX CBa3ei B mMomekyne H20? [louemy oHa
NOJIAPHAS, YeMY PABEH €€ OUINOJIbHbIA MOMEHT?

[Mouemy Bona nnaBuTcs v KUITHT NPH DoJiee BLICOKOH TeMneparype, 4eM ee aHajior ceposoaopoa’?
[Touemy BOAA B TREPAOM COCTOAHMM (I€A) MMEET MEHbLIYH) MIOTHOCTh, YeM BixkuakoMm? Kakoe
3HaYEHHE UMEET 3Td AHOMANHA 0 SKH3HU Ha 3eMae?

Yem oTnmaaeTest OT OOBIMHOH BOIE TsoKeIast Boga? Hackonbko oHa pacmpocTpaneHa B pupone?
Kak ee noayuaoT B IPOMBIIIICHHOCTH?

[Mouemy BOga ciocobHa pacTBopsTL O4eHb MuOrHe Bewecrsa? [Touemy pacTBOpeHHe BELeCTB B
BOJE COIMPOBOMKIAETCS TEIUIOBLIMH H IPYIUMH SBIEHHSIMH, XAPAKTEPHBLIMH U XMUMHYECKHX
peaknuii?

ITpn pacTROPEHUM MHOTUX BELIECTB B BOJAE MPOUCXOAMT MX TMAPOAW3, Hanumurte yparHeHUs
rHOpOIH3a HaHHBX BeinecTs: ZnCly, Na2C0s3, A128;, SiCls-

OxapakTepusylite cocTas NpHpOnHBIX BoA. C Kakof LENbi0 MPOM3BOAMTCS BOAONOATOTOBKA
NPUPOIHBIX BOI, H U3 KAKUX OCHOBHBIX ON€PaLUii OHA COCTOMT?

Kak B npouecce BoZONOArOTOBKH NPOU3BOINTCS ee ocBeTneHne H oDeckpemiunBanne’

[Touemy HexKenaTeNLHO MPHCYTCTBHE KUCIOPO/A B BOAE, HCMOAb3YEMON A/ TEXHUYECKHUX 1ieneii?
Kakumu MeTonaMu npoM3BOAUTCA YAANEHHE KUCTOPOa U IPYTUX PACTBOPEHHBIX ra3oB U3 BObI?
[IpucyTcTBHE KaKUX MpUMECEH B Boae MpUmaéT it :KeCTKOCTh? B UeM COCTOUT pasiuIue MEHKIY
BPEMEHHOH 1 MOCTOSHHOI JKeCTKOCTRIO? KakuMu MeTogaMH MPOM3BOANTCS yAAJICHHE U3 BOZIBI
coneil KecTKoCcTH?

. B kakux ennnuuax nimepsercs xecTkocTb Boabl? [Ipn knnavennn 200 mn Boael, comepxalueit

TMAPOKAPOOHAT KaibliMs, BbINan ocaaok Maccoii 3,2 mr. HeMy paBHa KeCTKOCTb BOIbI?

UeMy paBHA BpeMEHHAsA KECTKOCTh BO/IbL, €C/IH HA peakliii) ¢ MHAPOKApOOHATOM, COAEPKALMMCS
B 100 M1 3T0f BOIBL, MTOTPeOOBANOCh 4,7 MJT ICHIMHOPMANIBHOTO PACTBOPa CONSHOM KHCIOTHI?
Kaxkyro maccy coabl Tpedyercst modaBuTh K 1 M BOIOBI IUTST YCTPAHCHHS OOMIEH JKECTKOCTH, PaBHOM
5,3 mr-aks/n?

. Uemy npudnuzurenbHo pasHo oduiee colieconepKaHHe NPUpOLHbIX BO - [IPECHBIX H COJIEHbIX?

Onuuvre XUMHYECKHUH 1 MOHHBIH METO/b1 00eCCONMMBAHUS MPUPOAHBIX BOA.
Pazaen 10-11. XHMHA HEMETALIOB, METAJLIOB H HX COSIHHEHHH.

Kakue Baxxnelilye coenHeHust HEMETAJUIOB Bbl 3HaeTe? PaccMOTPHTE 3aBUCHMOCTbL UX CBOHCTB
OT MOJOKCHHS 3JICMCHTA B Nepuonudeckoii Tadmuue .. MeHnencera (XapakTepHBIC CTEIICHH
OKHCAEHHSA, KHCIOTHO-OCHOBHBIE U OKHCJIHTE/1bHO-BOCCTAHOBUTENBHBIE CBOUCTRA).
Kakoe nonoxenve B nepuopuueckoi tabnuue 3aHUMaOT p-ieMedtbl - Hemeraupl? Kakas
KOPPSISILIA CYIICCTBYCT MEWKAY IOJNOKEHHEM P -3JIEMCHTOB B MEPHOAUUCCKON Tadmuue,
ANEKTPOHHONW KOH(pMrypalued HMX aTOMOB M CTENEeHAMMU OKHCIEHHA O5THUX 3J1€MEHTOR B
XuUMH4ecKHX coennnenusnx? Uem oObscHAETCS CYLIECTBEHHOE PaziHunue CBOHCTB P -IJIEMEHTOB
BTOPOTO MEPHOIA U 3JIEMEHTOB COOTBRTCTBYIOIIHNX TPYIIN MOCHEVIOINUX MePUOIOE?
Kak, vexonst n3 anekTpoHHON KOHQHrypauun aTOMOB, MOXHO 0DOCHOBATh BO3MOKHbBIE CTEMEHH
OKHCIIEHUs ranoreHoB B uHrepsasie ot -1 no +7?7 Kak u nodemy Grop oriudaercs or apyrux
rallOTeHOB I10 CTCMCHH OKHCICHMA W ApYruM cpolicTeaM? Kakumu crnocofaMu NOMYHAKT
rajoreHoBoAopoaAHble KUCnoTh? TToueMy HF He OTHOCHUTCA K CHUJIBHBIM KHCAOTaM, B TO BpeMs
kak HCI1, HBr v HI ssnsirores cunbubiMu kucnoramu? HUem oObacusierea neicreue HF na Si0: u
CUNHKATHEIC cTekna? Uto nmpoucxonut npu pacreoperuu Clz B Bome?
Kakue okcuabl 1 OKCOKHCAOTHI M3RECTHBI s ranoreHoB? Kak nonyyakT OKCOKHCAOTH Xa0pa U
ux conn? B kakol nocnegoBaTeNnbHOCTH M NMOYEMy yMeHblaeTcst cuna kucnot B pagy HCIO -
HCIO2 — HCIO; —HCIOQ4? Oxapaxrepusyiite OKHCIHTENLHO-BOCCTAHOBUTEIbHBIE CBOHCTBA
2
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OKCOKHCJIOT XJIopa M ux cosei. Kakue cBolicTBa repxyiopara aMMOHHS ONpeneHiIy BoIOop ero B
Ka4ecTBe KOMIIOHEHTA PaKeTHOro Toriiea?

OxapakTepusyliTe BO3MOMKHBIC BAJICHTHOCTH H CTCTIEHH OKHCJICHHS aTOMOB p-3JIEMEHTOB VI
TPyNn Ha NpuMepax kucropoaa v cepbl, Kak M3MeHseTcs yCTOHUYHMBOCTh COEIMHEH NI 3M1EMEHTOR
B BBICLUIMX CTEMEHSX OKWCIeHWA 1o pagy cepa- nonoHud? Kak npossisercs BTOpHYHAS
INePHOIUYHOCTE B 3TOM psiny?

Oxapaktepusyiite annoTponHsle ¢opMbl kucaopona O: u O Kak nonyudaror O: B
npombilieHHOCTH 1 nadoparopHoii npakTike? Kak nosy4aroT 1 1 KaKHX Ueseld HCIOoNb3YIoT
037 Kakosa pose O3 B 3aInTe JKU3HH Ha HateH rmaHeTe? YUto npeactapisioT codoil MepoKCHAB
v cynepokcubl? OxapakTepusyiiTe KUCAOTHBIE U OKHCIUTENBHO-BOCCTAHOBUTENBbHEIE CBONCTBA
H:0:. Kakylo poiib urpatoT npouecchbl OKMCIIEHHA B JKHBLIX Opranu3max?

Kakue annorponubie Gopmor ussectnol ais cepoi? Kakosa crpykrypa monexyn Sg? Kakosbl
obmacTH OpUMEHCHHS 37¢MEHTapHOH ceprl? OxapakTepusyiite croiictBa H:S u cympdumos
meTannor. PaccmoTpute cnocodsl monyuenus SOz, SO3, H2S04, cyabdpuToB, THOCY MBGATOBR.
Obwas xapakrepucruka dnementor VA - rpynnst. Asor, dpocdop v ux coegunenns. Ilpocroie
BelnecTBa, auoTponus. OcoGeHHOCTH MOJICKY as3oTa U (ochopa.

UeM oOBACHAETCA XMMHYECKAass HHEPTHOCTh MOJEKYJSAPHOrO a30Td MpPH  HEBBICOKHX
Temneparypax? Kakue CTeneHn OKUCNEHHs U B KAKNX COEAMHEHNAX CBOHCTBEHHBI a30Ty? Kakum
nyTeM aTMoc(epHBIi a30T NEPCBOIAT B CBI3aHHOE cocTostHue? [IpuBenuTe ypaBHeHHE pPeaKLIHL,
KOTOpOe WMKCTpupyeT npossneHue y NH3 ocHOBHbIX cBOHCTB. TToueMy Henb3s HCNONB30BATHL
BOAHBIA pacTsop NH3 aiis ocaxcaenus ruapokenos HekoTopbix Metaninos? Kak, nexoas u3 NHa,
MOJKHO ITOJIYUHTh OKCHABI a30Ta, a30THCTYIO H a30THYIO KHCIOTY? IlpnuBeanTe mpuMepsl HUTPATOB
MeTannos U amMmonus. Kaknmu ceoiicteamu onu obnanarot? Yro npeacrasnstoT codoii kapdamua
H FHIPA3HH, KAKOe MPAKTHYECKOe 3HAUEHHE OHHN UMEI0T?

OxapakTepH3yiiTe COCTAB H CTPOCHHE OKCHIOB (ocdopa B cTemeHax okucneHus +3 1 +5. Kakopsl
COCTaB U OCHOBHOCTL runogochopucToil, dochopucroit u pocdoproil kucnor? IMpuseaute
ypasuenust auccounaunn xuciot Gocdopa. Kakne kucnorst hocdopa U ux COMM NPOSIBASIOT
BOCCTAHOBHTENBHEIC CBOHicTBA? UTO npenctasnsiioT coboil hochate! 1 momupochaTel, KAKOBBL UX
COCTARBKI U CTpOeHHe?

. Coeaunenns asora n Gocdopa ¢ Bogoponom. Xapakrep CBsi3H, IHEPrETHIECKHE XAPAKTEPUCTHKH

H CTPOSGHHME MOJICKYJI. MeTOomel MOMydYeHHUs H OCHOBHEIC CBoOficTBa cocmuHceHHil DHi;. Comnm
aMMOHHA K PochoHus,

OxcHabl a30Ta: METO/bI TIONYYEHHA, CBOIMCTRA. A30TUCTas W a30THAA KHUCIOTHI, U MX CTPOEHUE,
CBOHCTBA M METObl MOJIYYEHUA, HUTPHTBL U HUTPATHI.

Jafite o0y XapakTePUCTHKY P-3JICMCHTOB 1V rpynmel (0COGCHHOCTH CTPOCHHS 3IEKTPOHHBIX
0DoNMoYeK aTOMOB, MOTEHLHANBI HOHH3ALIHK, CPOACTBO K 3MEKTPOHY), OCODEHHOCTH CTPOEHHA
NPOCTBIX BeWeCTs. anMas, rpadur, kapoun, Pynepen, rpaden, nanoTpyoku.

Heopranuueckas xumus yriepoza. Bomoponneie coenuHeHHs. MeraH W yIuIeBOAOPOIEL
KapOuabl Merannor. OkcHabl yrnepoaa, CTpOeHHe MONEKY M CBOHCTBA. OKCOKUCIOTH! yTaeposa.
Kapbouarst. Tanorenunbr.

. erMHI/IeBbIC KHCJIOTHEI H CHIHKATEL OKCO- U THOPOKCOHWHEL aHAJIOIOB KPCMHHA. Comn onoea u

CBHMHIA, HMX PacTBOPHMOCTL M ruaponus. Iamorenuast. OOlias xapakTepucTvka, Gopma H
CTpOEHHE MONeKyJl. XUMUA NOIYNPOBOIHHKOB.

PaccMmorpute amnotpomnHele (opmbl yriepoza. Kakoea crpykTypa anmasa? Onpemennurte THI
rUOpHAM3aLIMKH ATOMOBR ¢ 00pas3yrIMX CTPYKTYPY anmasza. Kakue cBoiicTrRa nmpossnser anmas?
O0bsicHnTe NPUHUKHBL TIPOSBJIEHUs TPadUTOM CIEAYIOLUMX CBOWCTB. MeTajinueckoro Oiecka,
3JEKTPONIPOBOIHOCTH, MATKOCTH, CIIOCOOHOCTH paccinauBaThes. OxapakTepH3yHTe yCIOBILL, MIPU
KOTOPbIX CTAHOBATCA BO3MOXKHBIMH NMPEBpalleHua anmMas — rpaput, rpagut — anmas.
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Kakumu cBoiicrBamu obnazaror akTvBHpoBanHble yriau? PaccMoTpuTe OCHOBHBIE 00J1ACTH MX
npuMenenns. Uro npexacraBnsior coboi yriiepoiHble BONOKHA M Kak ux noiay4awor? Tlouemy
KOMIIO3UTEl HAa OCHOBE YIVICPOOHBIX BOJIOKOH OTHOCAT K HYHCIY HAuOOIee NEPCHCKTHBHBIX
matepuanor? HazoeuTte 00nacTu mpUMeHEHUs YIIEPOAHON Cak .

. Kakue coepnnenust yrnepoza orHocaT K rpynne Heopranuueckux? Paccmorpure cnocoOel

IONYUEHHS, CBOMcTBA M IPAaKTHYEeCKOS MPUMEHCHHE MOHOOKcHzZa yraepoma CO. Uro
NpencTaBaAfoT cod0l KapOOHUBI METANTOR, KAKOBBI X, CBOMCTRA? 3a CUeT KakuX XMMHUYECKHUX
peaxuuii obpasyercs guokcun yranepoga COq? [Mouemy pacrsopenne CO: B Boge He NPHUBOIAHT K
CHUJIBHOMY IIOHIDKEHHIO pll pacTBOpOB, HECMOTpPS HA BO3MOJKHOCTH 0O0pa3OBaHUA YIOJMBHOM
kucnotel HoCO3? OObACHMTE NMpUYUHY pa3iuyust CBOMCTB KapOOHATOB M THUAPOKapOOHATOR
oaHux M Tex ke mertaoB. Kak nonyuator kapdamua? Kakoea pons CO: B npouecce
torocunresa?

YeM oOBscHSIETCS OONMBIIOS MHOTOO0pa3He CTPYKTYP CUIHKATOR? YUTO OmpeneIaeT BO3MOKHOCTE
BKJIOUEHHUS B CTPYKTYPY CHIHKATOB AONOAHUTENbHbIX KaTuoHOB? Kakue csoiictea Al u Si
Jenal0T  BO3MOXKHBIM - 00pa3soBaHWE OTHMH  3JIEeMEHTaMH COBMECTHBIX CTPYKTYP THIA
aNFOMOCHITHKATOB?

Kakum nyTem MOKHO Moay4uTh ¢Tekno Ha ocHoBe Si02? C kakofi 1eNbo B COCTAR MHOTHX BHJIORB
crexsa BogaT oxkcuabl Merannos (NazQ, CaO, B:0s w gp.)? Kakue pnobasku comepikarcs B
CTCKJIAX CICUHANBbHBIX BHAOB? 3a CUET HEro JOCTHUIACTCsl BO3BMOKHOCTB IOJYUCHHS LIBETHBIX
crekon? Kak noayuarot cutannsl? Uro oHu colofi npeacTaBIslOT 1 KaKUMM CBOHCTRAMH obna-
nawot?

YTO CIy KUT CBIPBEM JJIS1 IEMEHTOB U KaK HX MOMYUAaKnT? 3a CUeT Yero IIPOHCXOINT OTBepACBaHNe
cMecH leMeHTa ¢ Boaoli? Uem paznuuaroTcs pasHble Mapku lementor? Kakue pasnuuust mo
COCTABY HMEIOT PACTBOPHBIE U DETOHHBIE CMECH, KAKOBO Ha3HAYEHHE KAXWIOH 3 HUX?

Kakre mMaTepuasbl Ha3LIBAKOT KepaMukoit? UeM kepaMuka oTinHdaeTcs OT cTekon’ Kakoe cripbe
UCTIONB3YHOT AN U3rOTORIEHUS MYJINUTOBOI kepamuku? KakoBbl 0COOEHHOCTH COCTaBa U CTPYK-
TYpBl MYJIMTOBOH kepamukn? Oxapaxrepusyire pazinyHble BUAbI KEPAMHKH: CTPOHUTENIBHYIO,
OBITOBYK), TCXHHUUYCCKYK). OTMCTRTC OCOOCHHOCTH MX COCTaBa M CBOHCTB. YeMm oTmuuaercs
tapdop ot Apyrux BuAOR kepaMukn? Kak ero nonyuaroT, A0 kakux Lened HCnoab3yrT?
Hackoubko cripaBeiinBo yTBEPIKAEHHE, YTO METAJUIbI [IPEICTABJIEHb] SJIEMEeHTaMH BeeX DJIOKOB,
TO €CTb 8-, p-, d- u f-OmokoB? MOJKHO U BBIOCHHTEL 3JICKTPOHHEIC KOHQUIYPALHH aTOMOB,
KOTOpble HaHOoNee XapakTepHbL A1 METaNN0B?

Yto mpeacrarnsoT codoil cmaaeel? UeM OTAMMAKOTCS APYD OT APYra CIUABbl BHEAPEHHA U
3ameLlenus’

MoKHO 1M TIPOTHO3HpPOBAaTH OOpasoBaHME TEX WIH IPYIHX CIDIABOB, HCXOIS M3 CBOICTB
3JEMEHTOB, KOTOPhIE MIAHHUPYETCA HCTONBb30BATh /1A MX MOJyYeHUst?

Mexond W3 371eKTPOHHOH KOH(PHIypaLHH aroMoB MeTauioB, OOBACHHTE CKJIOHHOCTL HX K
obpasopanno moHOB Turma Me® m Me™. Kax CcBA3aHBI MakCHMAJIbHBIC 3HAUCHHA CTCMCHH
OKHCIIEHHA METaIOB ¢ 3JEKTPOHHBIMM KOHurypauusmu ux atomo? Kaxas xoppensims
CYLUECTBYET MEXIy IOJOKEeHHEM MEeTAJUIOB B NePHOAMYEeCKOH Taluiiue M MX XUMHYeCKHMU
ceolicTeamMu? 11oueMy HEKOTOPBIC «aKTHBHBIE» MCTAJUIbI ITPOSBILIIOT TaCCHBHOCTD IIPH AeHCTBHN
Ha HUX XUMHYECKHX peareHToB?

B kakux opmax merajuibl peacTaBiensl B NPHPOAHbIX yenoBusx? Kakue MHHepaibl Ha3bIBaKOT
pymoii? llpuBeanTe MpHUMEPEI Py METAIJIOB, HANOOICE BAKHBIX AT XO3AHCTBCHHBIX LCICH.
Cnaenaiite 0030p OCHOBHBIX METOMOB MONYYEHHA METALIOB W3 MPHPOAHBIX COETUHEHHIT,
[Tpuseaure nprmepsl, HIUIKOCTPUPYIOLLHE IPUMEHEHHE KaXKIOr0 H3 NEPeqHCIIEHHBIX METOIOB.
Kakne MeTanibl MOJYIar0T METONOM 3JcKTponn3a’ IloueMy HEKOTOpbIe METaljbl MOIYYaroT
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29.

30.

31.

32.

33.

34.

35.

36.

37.

AJIEKTPOIN30M BOIHBIX PACTBOPOB WX COJIEH, a APyrue - 3JIeKTpon3oM pacruasos? C kaxkoi
LeJIbIO NMPOBOAAT JeKTpopaduHUpOBaHie MeTAILIOB?

Bcee s-3neMeHTH - MeTasbl. Kak H3MEHACTCS akTHBHOCTE METAILIOB 3TOMH IPYIINEL B 3aBHCHMOCTH
OT UX NoJoxeHus B nepuoavueckoil Tadanne? Kaxue nz merannos TA u ITA rpynn nonyuatot
meronoM anexrponu3za? [louemy HM OOMH M3 ILEJOYHBIX METAUIOB HE [ONYYAT METOAOM
BOCCTAHOBJICHUA B BOOHOM pAacTBOPC C IIOMOIUBIO IPYIOro Oojee aKTHBHOIO ILIEJIQHHOTO
meTtanna?

Kakue coegunenus odpazyiores npu Bzaumoneiictsun metaos LA u [TA rpynn ¢ kucnopomom
1 Bomoit? UTo NpeacTaBnsatoT coOoi IEPOKCHIRL U CYTICPOKCHIBI 5THX MeTautoB? Kakme 13 qucma
LEOUHBIX H LIEN0YHO -3€MeNbHBIX METANIOB 00Pa3YOT PACTBOPUMBIE OCHOBAHMS, aM(OTEpPHbIE
ocHoBaHus? Kak H3MeHsieTcst Ciila OCHOBAHHUI B 3aBUCHMOCTH OT NOJIOKeHHs 00pasyowmx ux s-
3J1eMEHTOB B nepuoaudeckoil tabnuue? Kak monyvalor npakTHYeCKH BakKHbl€ NPOLYKTHI -
KaJbLUHHUPOBAHHYE) CONY U MHIICBYIO COMy?

Kakue coenunenus Mg u Ca coolimarwT BoAe BPEMEHHYIO W MOCTOSHHYH kecTKocTh? Kakue
CYLIECTBYIOT MyTH YCTPaHEHUs BPEMEHHOH W NOCTOSHHOH KECTKOCTH BOIBI?

B ueM mpuuNHA HEYCTOHYMBOCTH «IPOCTHIX» HoHOB Al1*" B BomHBIX pacTeopax? Kakue dopMel
voHoB amomuHua (T1T) npeodnanardT B BOAHBIX pacTBOpaX B KMCIbIX M LIENOYHBIX cpenax?
[Mouemy Hesb3s BLIAEAUTD H3 BOAHBLIX pacTBopoB coepuuenusi Al2Sz Ala(CO3)37?

B COOTBETCTBHH CO 3HAUCHHEM 3JICKTPOIHOTO MOTCHIIHANA ¢ Al /a1’-1,662 B anmroMuHMit nomkeH
00nanaTh BEICOKOIH BOCCTAHOBUTENBHOI ¢cNOCOOHOCTHIO. HO antoMUHMEL W €ro criaBbl YCTOHYHBEI
B OKHMCJIHTENbHBIX cpenax. Yem oOwbsicHsercs ycTOHYMBOCTb QIOMHHMA 110 OTHOLIEHHIO K
okucmuremsiM?  Kaxkue  cBoiicTBA  aMIOMHHHS — ONPEACTINIH  BO3MOJKHOCTB  IIMPOKOIO
UCTIONB30BAHUA ANKOMHHHERONH (PONBTH A8 MPUTOTOBRAEHHSA, YIAKOBKM N XPAaHEHHA MHIIEBbIX
npoayxros?

Kakne 31eKTpOHHBIC KOHODHIVpAlMy aTOMOB CBOIICTBEHHBI d-MeTaiamM  (IepeXOmHBIM
metannam)? Kak, MCXOAS W3 3MeKTPOHHBIX KOHGUrypalnii aTOMOB, MOXHO OOBACHHUTHL
ofpasopaHye NepexonHLIMH MeTainaMi Honos tuna Me , Me? u Me®'? Kak MoxkHO oueHHTD
3HAYUCHMS BO3MOKHBIX MAKCHMAIBHBIX CTENCHCH OKHCIEHHS d-MeTajuloB, HCXOmsd M3 HX
NoJokeHua B nepuoandeckoil Tabanue? Kakue 3akOHOMEPHOCTH U3MEHEHUs CBOHCTB METaloB
NPOSIBJAIOTCA B 3aBHCHMOCTH OT WX [MOJOXKEeHWA B MEPHOAax W B IPyNax NepHOIHYECKOH
TaOMUUBI? UeM MOKHO OOBSICHHTB OCOOVIO ONH30CTE Tap BJICMEHTOB BTOPOTO M TPETBErO
MepPEXOAHBIX PAAOB OAHUX U Tex xe rpynn?

Kakumu cpoiicTBaMu obnanarot Metamibl Cr, Mo u W, kakue peareHThl M MPH KakUX YCNOBUAX
OeHeTByloT Ha 3TH Merainbl? CocrtaBbTe ypaBHeHMs peakunii B3aumogeiictsus Cr ¢
pasbaBicHHON H KoHUeHTpupoeanHoii H:SOs, Mo — ¢ xoHuentpuposannoii HNO;, W - co
cmeckto HNO: u HF.

Kakue crenenn okucnenuss xapakrephsl ans Cr, Mo 1 W B HX XUMHYECKHX COeIHHEHUsAX"
PaccMoTpuTe OCHOBHBIC 3aKOHOMCPHOCTH H3MCHCHHS OKHCIHTCIBHO-BOCCTAHOBHTEIBHBIX U
KHCIOTHOOCHOBHBIX CBOHCTB xpoMa Ha npumepe coeauHeHuit CrO-CrnO:-CrO: u Cr(OH):-
Cr(OH);-H:Cr04, cpenannble BoIBOABI TOATBEPAUTE YPABHEHHAMH XUMHYeCKHX peakuni. Kakoe
pasIHYHe IO COCTAaBY WU CTPYKTYpE TMPOSBJSCTCS MEKIY XpoMmaTaMu M muxpomartamu? Kakue
cnokHble GopmMbl HOHOB MOryT obpaszoebiBaTe MoandAaeH (VI) u Boawppam (VI) B BOAHBIX
cpenax”?

Kakne cTerneHH OKHUCICHHsA B XHMHUYCCKHX COCAMHCHHSX NposABsioT Mn, Tc u Re? Yxkaxure
Haudosee YCTOWUMBBIE COCTOSHMA 3THX 3/EMEHTOB M T€ YCMOBMs, MPH KOTOPBIX OHH
peanusytored. B npupoanbix ycnosusx Haubosiee yCTOHUHBBIM COSIHHEHHEM MApPraHLUa sBIIAETCs
MnO2. Ilpennoxure XUMHYCCKHE PCAKLMM, C IOMOIUBI KOTOPHIX MOXKHO IOJYUHTBL U3
MnO: cnenyrouine coenudenus; Mn{(OH)z2, MnO(OH), KyMnQO4 u KMnQy,
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38. Conocrasbre snekTpoHHble KOHpUrypaunu aromos Fe, Co u Ni M creneHn OKWCieHus,
CBOHCTBEHHDLIE ITHM JJIeMeHTaM, 00paTHB BHUMAHNWE HA MAKCHMAJILHBLIE 3HAYEHHS BOZMOMIKHDLIX
CTCTICHEH OKUCHICHUS M 3HAYCHUA HauDO/Iee VCTONUMBHIX CTEIIGHEH OKUCICHHA. B KakKiX HOHHBIX
COCTOAHHUAX CYNIECTRYIOT Kene30, kobanbT U HUKENb B BOAHBIX pacTBopax? Kakue koMnnekcHeie
coeguHeHuss MOryT o0pa3oBbiBaThL JaHHble dnemeHTel? Jlaiire XapakTepucTHKY KHCIOTHO-
OCHOBHBIX CBOICTB THAPOKCHIOB skenesa (11) u (L) Yto mpeacrasmsiroT codol depputer? HYem
00YCIIOBACHO LIUPOKOE MPAKTHYECKOE HCTIONB30BAHME KeMe3a U CNAABOB Ha ero 0CHORE?

4.1.2 KoHTpoaupywinue MaTepuabl B TeCTOBOMH dopme

[Ipumep BapuanTa Tecra no pasaeny Cmipoenue amoma. flepnoduyeckuii 3axon u
nepuoouneckasn cucmema /1. H. Mendeireesa. Xumuuecras censnp

1. Bo30y:kneHHOMY COCTOSHHIO aTOMa OTBEYAET 3/IEKTPOHHAsT KOH(PUTYpaLMs;
a) 1522s'2p!;
6) 1s*2s72p*;
B) 1s*25%2p”;
r) 1s*2s?2p°3s23p!.
2. Cpeau npHBeIeHHBIX YJIEKTPOHHBIX KOHDHIYPALNI yKaKUTE HEBOZMOYKHLIE!
a) 1 p';
0) 1s%;
B) 2d”;
r) 3f°
3. Haosueprerndeckom ypoBHE C NIABHLIM KBAHTOBBLIM YHCIIOM, PABHEIM 3, MAKCHMAJILHO MOMKET
PACTIONOKHUTLCS HEKTPOHOB:
a) 2,
0) 18;
B) 32;
r) 26.
4. Jlns dneMeHTOB ¢ KakMMH NOPALKOBLIMH HOMepamu HaOIIOAaeTcsi sBJIEHHE KIMPOCKOKa»
JJIEKTPOHOB NIPY 3AMOTHEHUHN YHEPTETHHECKHX TOLYPOBHEH!
a) 30,
0) 24,
B) 31;
r)29.
5. B aromax kaxux 3J€MeHTOB NMPOHCXOAUT 3AMOJHEHHE MEKTPOHAMH P-TIOAYPOBHS:
a) Kanus,
0) cepsl,
B) renus,
T') aTFOMUHHS.
6. OTMCTBTC MPABWIBHEIC YTBCPIKICHHS:

a) KOKAbIH nepron 0e3 NCKIIoYeHNsl HAYWHAETCS LUETOUHBIM METAILIOM H 3aKAHYHBAETCS
OJIAropOIHBIM Ta30M,

0) Bce Oe3 uckNoueHHs sneMeHThl B Tlepnoanyeckoli cucTeMe pacnonoXkeHbl B MOpAKe
BO3PACTaHHA OTHOCHTCIBHON aTOMHOM MACCHL,

B) OONBLIMHCTBO BICMEHTOR OONBINHX MEPHOOOB OTHOCATCS K METAJIIAM;

) B MaJIbIX TIEPHOJAX PACIIONIOIKEHbI 3J1€MEHThI TOIbKO IABHBIX NOAIPYNI, a B OONbIINX —
KaK DJIaBHbIX, TAK U NODOYHBIX NOArPYNM.
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7. Kaxue xapaxTepucTHKU aTOMOB 3JIEMEHTOB HaXOOATCH B MEPHOJNYECKOH 3aBHCHMOCTH OT
3apAna aTOMHOTO A71pa;

a) Macca,
©) MeTajuiMIeckue U HeMeTaJIMYeCKUe CBONCTBA,
B) panuyc,
T') BBICIIAST BAJIGHTHOCTE.
8. Yxkaxure GU3HUECKHH CMBICJ HOMEPA IPYIIIbL 4Jis dieMedToB B [leproaudeckoii cucreme:

a) IUIA HEKOTOPBIX 3]IEMEHTOB PABEH YKCIY JJIEKTPOHOB HA BHEIUHEM JHEPreTHYECKOM
YPOBHE;

0) Kax IpaBIIO, PaBCH UHCHY BaJICHTHBIX 3JICKTPOHOB,
B) PABEH YNCIY JHEPTETHYECKUX YPOBHEH B aTOME;

r) IJis HEKOTOPbIX 3JIEMEHTOB pPaBeH CyMMe 4YHCia JJIeKTPOHOB HA  BHELWIHEM
IHEPTETHYECKOM YPOBHE U (-3JIEKTPOHOB Ha MPEABHELIHEM SHEPreTHYECKOM YPOBHE,

9. K KaKOMY CCMCICTBY OTHOCHTCS BJICMCHT ¢ OTHOCHTCIBEHOM aTOMHOM Maccoil, paBHOM 137.3:
a) p;
6) d,
B) S,
rf
10. Kaxue cokpawennbie d1ekTponnbie kondurypaunn orsedator d-sinemenram 1V nepuopa:
a) 3s°3p°4s’;
6) 3573p%4s?3d";
B) 35°3p°;
r) 3s%3p°4s73d’.

IlpuMep BAPHAHTA TECTA MO pa3geTy
Pacmeopei. Peaxuynu ¢ goousix pacmeopax

1. Maccosas nons (®, %) pacTBOPEHHOIO BELECTBA — ITO!
a) OTHOLLIEHUE MAcChl PACTBOPEHHOrO BellecTra () k oduieit macce pacTsopa (),
0) OTHOINEHNE KOMUYECTBA PACTBOPEHHOIO BelllecTRA (MOb) K 0011eil macce pacTBopa (r);
B) OTHOLICHHC KOJTHYCCTBA PACTBOPCHHOTO BEUICCTBA (MOJIB) K MACCE PACTBOPHUTEIHA (T);
T') OTHOIICHHE MACCH PaCTBOPEHHOTO BEIIECTBA (') K Macce paCTBROPUTEN (T).
2. Tlpu HeDONLWOM YBENHYEHHH JABJIEHUS PACTBOPHMOCTD I'a30B B BOJE!
a) Bo3pacraer;
0) yMeHbl1aeTCs
B) HE U3MEHAETCH,
T') CHavaja BO3pacTacT, 3aTeM YMCHBIIACTCS.
IIpy auccoUMalK KaKoro 3JCKTPOJINTA B BOAC B KAUCCTBC KATHOHOB OOpPa3yIOTCS TOJNBKO
HOHBI BOAOPOJA!
a) rugpoxcun narpus NaOH;
0) runpoxapdonat kanus KHCO3;
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B) kapbonar kanus K2COa;
r) cepHucTas kucaora H2S0s.
[1pu ogmHakoBoi koHLUCHTpaurK 0,01 MOJIB/JT B pacTBOPE KAKOTO U3 3NCKTPOIUTOB, POPMYIIEI
KOTOPBIX MPHBEACHB! HIKE, HAHOONBIIAS KOHIIEHTPALM THIPOKCHA-HOHOB?
a) KOH;
6) Ba(OH)z;
B) CH3COONa;
r) NazS.
B xakoM pAmy cmia KUcyaoT, GopMyiIbl KOTOPEIX IMPUBEICHE] HIKE BO3PACTACT:
a) HCIl, HF, HI;
0) HzPO4, H2SO04, HNO2;
B) H2Te, HoSe, H2S;
r) HNO;, HNO:2, HPOa.
Kakue ypaBHeHUs 3N1€KTPOAUTHYECKON JHCCOLMALIMH 3AMUCAHbl HEBEPHO!
a) CH;COOH <> CH;™ + COOH;
&) NHiOH <> NHa4' + OH,
B)KCl & K +CI7
r) CaClz <> CaCl' +Cl"; CaCl <> Ca® +CI-
Kakue napor nonos, GopmyJibl KOTOPBIX NMPHBEIEHBbI HUYKE, MOI'YT HAXOAUTLCH B PacTBope
COBMECTHO B 3HAYUTE/bLHBIX KOMMYECTBaX:
a)H' u OH;
8) K u SO4*;
B) Ag" uCl;
r) Ba> u NOs~.
Kakora maccosas n0aa (@, %) rMAPOKCHAA HATPUsS B PacTBOpe coaep:katlueM B 50 r Boakl 25
r NaOH:
a)31.3,
0)32.3;
B) 33,3,
r) 34,3
Kakas macca BOABI M pacTBopa ¢ MaccoBoil aonei xnopuaa maraus 20% norpedyercs ans
npurotosaenus 300 r pacTeopa ¢ Maccosoii noneiit MgClaz 4%:
a) 240 r pacteopa u 60 r H20;
©) 60 r pacteopa u 240 r H20;
B) 40 r pacrsopa u 260 r H20;
r) 20 r pacrsopa u 280 r H20.

10. B HekoTOopoM o6beMe ¢1aboit 0THOOCHOBHOI KHUCIOTE conepuTces 2-10° Monekys KHCIOoThL

1.

4.10° uonos somopoga u 4-10° wonos wucnornoro ocratka. Yemy paBHa crenenb
JMCCOLMALIMH KHCNOTHI (o, %)

a) 0,2%:;

0) 2,0%;

B) 0,02%;

r) 0,04%.

IlpuMep BapHAHTA TeCTA IO pa3eny
Tepatoxumua. Iaemennmol XUMULECKO MEPMOOUNAMUKY
DHEPrueH Ha3bIBACTCS:
a) (du3zMveckas BeNHYMHA, XaAPAKTEPH3YIOWAS HANpPaBieHHe TeruioodMena Meskay
CHCTeMaMH,
0) HK30TEPMHUECKHIT XUMHUECKHET MpoLece;



B) (usMHeckas BeNUYMHA, SBIAIOLIASCS MEpPOH  B3aMMOLEHCTBHS M IBHIKEHUS
MaTePHANbHBIX CHCTEM,

I) TCPMOTUHAMHYCCKOE COCTOSTHHE CHCTEMEL
Tennosoii >peKT XUMHIECKOH PCAKIIMH 3aBUCHT OT TEMIICPATYPEI, JABJICHHS M arPeraTHOIOo
cocroanns Bewecrsa. [Toyromy npu conocrapnennn TeruioBblx 3Qdexros memay codoii
MPHAHATEI ONPEACTICHHBIE CTAHOAPTHBIC YCIIOBHA. 3a CTAHOAPTHBIC MPUHHUMAIOT 3HAYEHUA.

a) naBneHue 1 aTM 1 Temnepatypa 298 K (25°C);

0) nasnenue 101 325 TTa u Temnepatypa 273 K (0°C);

B) gasnenuc 100 [la u Temmepatypa 100 K,

r) gasnenue 1 Gap (100 klla) 1 TemnepaTypa 298 K (25°C).
lazoBpie BLIOPOCH! TEMNOBLIX CTAHUMH W ABHraresell BHYTPEHHEro CropaHHs COLepKar
oKkcHIbl a30Ta. B Hanbosee npocToM BUAe OnHA U3 THX PeaKUUH MOxKeT ObIThb IpencTasieHa

YpaBHEHHEM
Na(r) + Oz(r) — 2NO(r).

Onpenenute Teruiosoii 3¢gdexT (AH") maHHO peakLi B CTAHAAPTHLIX yeIoBHAX (rpH 298 K

H TIOCTOSHHOM MJaBJICHHHM | aTM) H VKaKHTC, Kakas OHAa — JSHIOTCPMHYCCKAs IH

IK3OTEPMHHECKAs!

a) -90.4 /I sx30TepMHUIecKas;

0) +90,4 k]Jlk; 3HAOTEPMHUYECKAST,

B) -56,9 k/Ix; sHAOTEpMUYECKaS,

r) +56,9 kK, PHOOTEPMHYCCKAS.
Brramcmute n3odapHo-n30TepMutueckuil motenuuan (AG”0s) peakin

CO:z(r) + 4Hz(r) — CHa(r) + 2H20(1)

H MOKaKHTE BO3MOKHOCTD €€ CAMOIIPOH3BOJIBHOTO MPOTEKAHHSA MMPH CTAHJAPTHLIX YCIIOBHSX
(mpu 298 K 1 nocToaHHOM naBneHun | atm);

a) +114,0 kJlx; peakL1a BO3MOXHA,

0) -114.0 xJI)x; peakums BO3MOKHA;

B) +114,0 x/x; peakius HCBO3MOXKHA,

r) -902.8 /I, peakuus BO3MOIKHA.
[Monb3yach COPaBOYHBLIMH JaHHLIMH, paccuuTaiite AGY 1 yeranoBuTe, BOIMOXKHO ITH TIPH
Temnepatype 2500 K BoccTaHoBN€HHE AHOKCHAA TUTAHA A0 CBOOOIHOTO MeTajlla Mo cXxeme

TiOa(kx) + 2C(rpacdut) — Ti(x) + 2CO(r).

3asucumocTbio AH® 1 S” or TemnepaTyphl MoxkHO peHedpeus. Taxke HEOOXOIUMO YIECTD,
uto B Tabnnuax 3nauenns AH%0s npusenens B kIi/mMonb, a AS s — B Jhx/mMonn-K:

a) +186,9 k]I, BO3MOWKHO,

0) -186,9 kJI); BO3MOXKHO,

B) + 6144 x>k, HCBO3MOKHO,

r) +255,1 /K, BO3MOIKHO.

IMMpuvep BapuaHTa TeCTA NO pa3eny Jiemenmnt xumuueckoil Kunemuxi. Kunemura
cemepocenHvx npoyeccoe. Kamaius

B kakux enuHUIEAX MOKET BhIPasKaThCs CKOPOCTh XMMHUYECKO peakiuu;

a) Mosb-IT ¢

6) n-mons™;

B) C-MOJIb ™

r) monb-rt mun,
3a Bpems, pasHoe 20 ¢, KOHUeHTpauus Bemectsa A usmeHunack ot 1,20 monw/n ao 1,05
MOJB/T. Y KaXKUTe CpeaHee 3HaUYeHHE CKOPOCTH PeakLMH MO BelecTBY A:

a) 0,0075 momp-1'-¢”;

6) 0,0050 mone-'-¢’';

B) 04500 Momb- - MuH";



r) 12,5 10° monb-n'-mun!.

3. Kaxue akTOph! BIMSIOT Ha CKOPOCTH XHMUUECKOH peakliK B PacTBOPE:
a) NpUpoaa Pearupyiowux BeecTs,
0) KOHLEHTPALKS PEArnPyIOLIHX BELIECTB,
B) TEMMEpATypa,
r) 0ObeM peaklMOHHOMO COCY/a.
4. YKaKUTE KUCJIOTY, B KOTOPOH LIMHK OyIeT pacTBOPATHCS Handonee MeIJICHHO (MaccoBast O
BCCX KUCIOT B pacTBope pasHa 20%):
a) consinast HCI;
0) cepnas H280z;
B) noaosoaopoaHas HI,
r) ykeycHas CHz;COOH.
5. Hnsa peakuun Az(r) + Ba(r) <> AB(r) ykaxkure KHHCTHYCCKOS YPAaBHCHHE IJIST TIPSIMOTO
nporecca (C — CHMBOJI MOTSPHOH KOHICHTPALIUH BEIIECTRA):
a)v=k- CYA),
6) v=k- C¥A2)  C*(B2);
B) v=k - C(Az) - C(B2);
r)v=k- C¥Az)- C(By).
6. Bo ckoabko pa3  YBENHUUTCS — CKOpocTk  peakumu  Axr) +  Bar) —
— 2AB(K) npu YBETHUYCHUH KOHLICHTPALIUH BEIeCTBa A B 3 pasa:
a)3;
0) 6;
B) §;
r) 9.
7. Kax ¢opmynupyetcs ripasiio Baut-1 odda:
a) IIpH MOBBILICHHN TeMIlepaTypel Ha 10°C CKOPOCTH XMMHUCCKON peakii YBEeNHINBACTCS
B 2-4 paza,
0) nist OONABWHMHCTBA XMMHUYECKHX Peakuuii CKOPOCTb PEakUHH YBEJIHHYHBAETCH ¢ POCTOM
TEMMEPATY P,
B) CKOPOCTb pEeaKlUW MPONOPUMOHANBHA MPOM3BEEHUK) KOHLEHTpAINHA pearupyrniux
BCILCCTB, BO3BCACHHEBIX B CTCTICHH, PABHBIC CTCXHOMCTPHYUCCKIM KO3 UIHEHTAM PeaKIIHH;
I') IpH MOHIZKCHUH TeMItepaTyphl Ha 10°C ¢cKOpoCTh XMMUUECKON peakiiy YBEIHIUBACTCS B
2-4 paza.
8. Kak n3MennTecs cKOpOCTb HEKOTOPOH peakuny NpH NoBeIeHn: TemrepaTypst ot 50 no 80°C
(y=2)
a) BO3pacTeT B O pas;
0) HE U3MCHHTCS,
B) BO3PACTET B 8§ pas;
r) yMEHLLKNTCA B 8 pas.
9. Kak noBnusier Ha COCTOSIHHE PABHOBECHS PEAKLMH
SO2(r) + 1/202(r) <> SOa(r) + 99 kT«
OHHKCHHE TEMIICPATYPBL:
a) paBHOBCCHE HE CMECTHTCH,
©) paBHOBECHE CMECTHTCH BIPABO,
B) PABHOBECHE CMECTHTCS BIIEBO,
r) CKOPOCTh OOPAaTHON peakiimi YMEeHbUIMTCA, d MPAMOit — HET.
10. B kakoM HampaBleHHH CMECTHTCS PaBHOBECHE MPOLIECCa
SNa(r) + 1,5Hz2(r) <> NHa(r) + 45 x/Ix
IIpY BHECCHUU B CHCTEMY KaTaJH3aTopa:
a) HE CMECTHTCS,
©) Brpaso;
B) BJIEBO,

|8 )
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r) 4Jis CMELeHHs PABHOBECUS HEOOXOIUM CTPOro ONpelesieHHbli KaTauu3aTop.

IlpuMep BapHaHTA TeCTA M0 pa3geny
OKUCAUMECABHO-COCCMAHOCUMEbHBIE RPOUECCHl. DACKMPOXUMHYCCKUC RPOUCCCH 6
Fiaexmpo.anmax. Kopposus u zauguma om xopposuu.
XUMHYCCKHC PCAKIHH, MPOTCKAIINHE ¢ HM3MEHCHHCM CTEICHH OKHCICHHS 3JCMCHTOE,
BXOISIIHX B COCTAB PCATHPYIOIINX BCIISCTE, HA3BIBAKOT:
a) KUHETHHECKHMHU,
0) CTCXHOMCTPUYCCKHMH,
B) HOHHBIMH,
I') OKHCJIMTEJbHO-BOCCTAHOBHTEILHBIMH.

OxucnuTeNb — 3TO aTOM, MONIEKYJIa WK HOH, KOTOPBIIL:
a) YBEJIMYHMBAET CBOK) CTEIEHb OKUCIIEeHUS,

0) MpUHUMACT 3JACKTPOHEL,

B) OKUCJIAETCA;

I') OTZAeT CBOU HNEKTPOHDL.

B KaKOM COCIHHCHHH CTCTICHB OKMCIICHHS MAPTAHLA MAKCHMAJIBHA!
a) MnQs;

0) H:2MnO3;

B) NaxMnQy;

r) KMnQOx.

Kaxkmue ceoiictea B OBP nposenser nogug-uon (I'):
a) TOJBKO OKHCITUTEI,

0) HY OKHCITUTECIIS, HH BOCCTAHOBHUTEIIS,

B) TOJbKO BOCCTAHOBUTEA;

I') U OKHCIIMTENS, U BOCCTAHOBUTEIS.

B xakux psimax BELICCTBA [ICPEUHCICHEL B MIOPSIIKE BO3PACTAHNS OKHCIHUTEIBHEIX CBOHCTS!
a) xqop, opom, drop,

0) 6powm, xmop, dTop;

B) Cepa, BOAOPOA, KUCIOPOX;

I') yraepo, a3or, KHCJIopon,.

Ykaxute cxeMmbl OBP:

a) SiHa + 02 — 8102 + H20;
0) FeO + P — Fe + P20s;

B) KOH + CO2 — KHCOs;
r) H20 — Hz + Oa.

YKaKHTE CXCMBI NpoLUeCcCOB OKHCJICHHA.
a) POs* +2H' — H:POy;

) NH; — NO;;

) 20" — 05",

r) SO3* — H2?S.

Hnst OBP, npotekaromeit o cxeme

Mg + HNO3; — Mg(NQOs)2 + No+ H20,
VKQKUTC 3HAYUCHHS CTCICHEH OKHCIEHHS 3JIEMCHTA OKHCIMTENS IO M HOCHe peakuuu (B
BOCCTAHORBEHHOIT QopMe):



a) 0 no u +5 nocue,
0) +5 go u +2 nocne;
B) 0 mo u +2 mocne;
r) +5 no u 0 nocne.

9. Jlna peakiiu noaydeHus OpoMa npd  B3aMMOAEHCTBUM  NEPMaHraHaTa  Kamus
DpoMoBOIOpOaA MO CXeMe
KMnO4 + HBr — Br; + MnBr: + KBr + H20
YK&KHUTE, CKONBKO MOJb BOCCTAHOBUTENA PACXOAYETCA HA 2 MOJIb OKUCTIMTENA:
a) 16,
0) 10;
B) I;
r) 8.

10. KosdypULMEHTE mepea OKUCIHUTEIEM H BOCCTAHOBHTENIECM B ypaBHCHHH OBP
P + HC1Os + H20 — H3zPQ4 + HCI:
a)on9;
0)1u2;
B) Suob;
réums.

4.1.3. MHOroBApHAHTHbIC PACUETHbIE 3AA%H,

141

Yenosus MHOTIOBAPHAHTHLIX PACHCTHBIX 34444 B NMOJTHOM obbeme MpeACTAB/ICHBI B (I)OH)_'[e

OLIEHOYHbBIX CPEICTB IO pa3dgenam:
- TepmoxuMust. DIEMEHTH XUMHYCCKOH TCPMOIHMHAMUKH. XHMHUIECKOC pABHOBECHE,
- DneMeHThl XMMHYecKOH kiHeTHKH. KuHeTHka reTeporentsix npoueccos. Katanus;
- Pacrsopel. Peakunu B BOAHBLIX pacTBopax.

4.1.4. llpumMepHBIe TeMbI pepepaTos, JOKJIAA0B.

OKOIOrHA ¥ TOKCHKOIOTHS METAJIOB.

Kpyrosopot a3ota, cepbl, BOALI, YIIEKUCIOTO rasza B MpUpoOe.
MeTaJllbl #H3HH.

Boaa, eé csoiicTsa, 3Hauenue B npupoae u rexnocdepe.
CTouHBIE BOOLL, METOIL! HX OUHCTKH.

YTuauzauus oTXoA0B MPOMBIILIAEHHOMO NPOH3BOCTBA,

IS ANN A e

OPYTHUC MCTOIHL.

3awmnra okpyxarowei cpeiasl. O4ueTKa JbIMOBBIX Ia30B. XHMHYECKUH, MEXaHHYeCKHI U

8. Peakumun okucaenus asota (II) B okcua (IV). TlpespaiueHus 030Ha B KHCIOpPOA M
B3aumogeiicreus okcupa asora (1) ¢ ozonom. Osonosuie auipul. Tlpsamoe BoszeiicTeue

KOCMHYECKOTO H3JIVUCHUS Ha OKPYKAKIIVIO CPCAY.

9. Xumuueckoe PaBHOBECUE B MOPCKOﬁ BOJAC € YYHACTHEM pPACTBOPCHHOIO YINICKNCIOro ra3a.

Kapbonaruas Oydepnas cucrema Muposoro okeana.
10. BHOXHMIYSCKUE KPYTOBOPOTHI BCIICCTE B OKPYIKAIOIICH Cpeae, KPYTOBOPOT YIACPOaa.

I1. 3arpasHedue Bozayxa, [IJIK 3arpasHAONIMX BEIECTR, MYyTH PelISHUs YKONOrMYECKHX 3a71au,

12. 3arpsazuenne sonpl, [NIK 3arpsa3usarowmx sewecTs, NyTH PeIeHHs SKOJIOTHYECKHX 3a1a4.

13. CpHHEN, KaK 3KOTOKCHKAHT, HCTOMHHMKH MOCTYIUICHHS €0 B OKpyKanmyr cpexy, 1IHK

MyTH PELEHUs SKOIOTHYECKOH 3a1a4H.

(8]
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14. Hedre kax 3arps3HuTess Boabl, Cnocodbl 04HCTKH BOALL OT HeTaHbIX 3arpsi3HEHHIT.

15. AnprepHaTHBHbBIE HCTOMHHKH 3HEPrHY, UX 3HAYEHHE H NTPHUMEHEHHE.

16. XuMuuecKHe HCTOYHHKH TOKA B PCIICHHH 3HSPTCTUUCCKIX MPOOTICM.

1 7. BonopoaHoe ToNAHBQ: MpodaeMbl 1 NEPCNEKTUBHI.

18. Docdarel, UX NOAL3A U BPEL, NYTH PELIEHUs YKOJOTHUECKOH 3a0a4H.

19. HuTpatel, UX II0/Ib3a U Bped, [IyTH PELICHHUS 3KOJOTHYECKOH 3a0a41.

20, Taxenble MeTaIbl, CNOCOOL QUUCTKH CTOUHbIX BOA OT TAMXE/bIX MET4JI0B,

21, OKkuCIUTebHO-BOCCTAHOBUTENLHBIE MPOLECCH B IpHpoe 1 TexHochepe.

22 Teepabie IICHBL: TTOTYUEHUE, CBONCTBA U 00NAaCTH HX MPHMCHCHHSL.

23, IIpeTHbIe CTEKNA; NOMYUYEHHE, CBONMCTRA 1 00JACTH MPUMEHEHUS,

24 Dmanu: nojiyueHne CBOHCTBA U 001aCTH NPHMEHEHHS,

25. CrnaBbl: nonayvenue, CBOHCTBa M 001aCTH TPUMEHEHHS.

26. KoHCTpyKUHMOHHBIC MAaTCpHATBI H OE30MACHOCTh TCXHOMOTHYECKHIX ITPOH3BOACTE.

27. Ucnonb30BaHHE HOBBIX TEXHOJIOTHI B CO31aHHU 3alMTHBIX MOKPBLITHI B TEXHOIOTHUECKOM
00OpyOBAHHH.

28. DIeKTPONPOBOIAIINE H AICKTPOH3OMALHOHHBIC MATEPHAbI.

29, TuncoBble BAXYILIHE, MONYYEHHE H3 MPHPOAHOTO ChIpbS W MPOMBILIIEHHBIX OTXOA0B,
cBOHCTBA M 001aCTH IPUMEHEH S

30. Mar"esuanbHbIE BSLUKYINHE. [OTYUYCHUE U3 IIPHPOIHOIO CBIPbS U MPOMBIIIEHHBIX OTXOA0B,

CBOMHCTBA U 00aCTH NPHUMEHEHHS,

. HaHoTexHonoruu B npon3BOACTBE HOBBIX MATEPHAIIOB.

32. HanoMaTepuansl H OXPaHa OKPYIKAICH CPCabL.

33. TlepcrekTHBb! pa3BUTHSI HAHOTEXHONOIUI.

4.2 ®OHA OUEHOYHBIX CPEACTB AJIA MPOBEACHHA MPOMEKYTOUHON ATTECTALMH,

Jid  OLEGHKM 3HaHWH, YMEHHH, HaBBIKOB W (WJIH) ONBITa ICATEILHOCTH,
XapakTepH3VIOMUIUX 3Tarnbl (OpMHEPOBAHHS KOMIICTCHLIMI B MPOLIECCE OCBOCHMA NUCLIUILIHHEIL
b 1b.10.01 Xumus. Yacte 1, mpoBOOHTCA MPOMEXKYTOUHAA aTTECTallMs B BUAC 3adeTra (1
ceMecTp) U sk3ameHa (1 cemectp).

4.2.1. QueHouHbIe CPeJCTBA AJIH POBEIEHHS 3a1eTA:

B coorsercTBuu ¢ [Tonoxenus o NpoBedeHHH TEKYLIEro KOHTPOIA YCIEBAeMOCTH U
NPOMEKYTOYHOH arrectaunu odyqarowmnxes Kyol'Y u ero ¢punnanos — 3aueTsl BLICTaBISIOTCA
MO Pe3ysibTaTaM YCIEWHOTO BBIMOJHEHHA CTyAeHTaMn nabopaTopHelX padoT, TeCTHPOBaHUA,
BBLIMIOJIHEHUS PACUETHBIX 3a7aHHi, pedepaToB, 10KNaA0B M Npe3eHTaLHIA,

JlabopaTopHble  padOThl  CUMTAKOTCA  YCMEINHO  BLIMOMHEHHBIMH B CJIydae
NpefocTaBleHuss  oTdeTa  (KypHana), BKIOUAKIEr0  TeMmy, Lenb, Xo4  padoThl,
COOTBETCTBYHOLIHE TaDAULILI, rpa KU ¥ OTBETA HA TEOPETHYECKHE BOMPOCHI MO Teme padoThl.
[MMkana OUEHUBAHKA - «3A4TEHO / HE 3aYTEHO» (3aMHCh B NaDOPATOPHOM KYpHale CTYAEHTA).
«3auTeHo» 3a N1adOPaTOpHYH padoTy CTABUTCA B CAyvae, €CJAH OHA BLIMOJHEHA B MOJHOM
obveMe ¢ coOMAeHHEM HEODXOAUMON MOCNETOBATENLHOCTH AEHCTBUN U NpaBMA TEXHUKU
DezonacHocTH. TIpaBUABHO M aKKYPATHO BbIMOJHEHbI BCE 3AMMCH, TAOMHIbI, PUCYHKH, rpaduky,
BBIUHCACHHA, NPABHIBHO NPOAHANHU3HPOBaHb! OWMOKK. TTpH 3TOM 0OYHYaLMMCA MOKA3aHO
cBoOOHOE BaJeHHe MATepPHANOM MO AMcUUNAMHe. «He 3auTeHo» CTaBMTCA B Ciydae, eciu
AOTylIeHb! Oonee ABYX rpyObIx OMOOK B XOAE BhIMONHEHUS U oopMaenus padoThl, KOTOpbIE
0Dy4YarMecs He MOTYT MCIPaBUTh Jaxke MO TpeDOBAHMIO MpenojaBaTens Wau padoTa He
BBINIOJIHCHA IOJHOCTBRY, TOTAd OHA BO3BpAllacTCs HA AOpabOTKY M 3aTeM BHOBb CHAETCA Ha
IIPOBEPKY MPENIONABATEIo.

Meroanueckie peKOMEHAALIMH, ONpPeAensOIMe NPOLETYPY OLUEHHBAHHA pedepaTos, NOKNAN0B:
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Petepat, noknaa A€MOHCTPHPYHOT PEKOHCTPYKTHBHYH (TBOPHECKYH)) CAMOCTOSTENbHYIO

padoTy CTYICHTA.

Kputepuamu oneHkH pedepaTos, ABIAOTCS CACAVIOMINE: HOBH3HA TCKCTA,
000CHOBAHHOCTE BLIOOPA HCTOUHHKOB JINTEPATYPb, CTENEHb PACKPBITHS CYLUHOCTH BOIPOCa,

cobutogenne Tpebosanuii Kk ohopMIIEHHIO.

Kputepum oueHkH pedepara:

Kpurepun

OneHka

YpoBeHb

Boigenenbt OCHOBHDIE BOMPOCHI,
npodaemsl, NOJIOHKEHHS,
paccMaTpHBaeMble B peepupyemoii
autepaType Mo BbIOpaHHON  TeMme,
PaCKpLITO COHEP:KAHHE ITOCTABJICHHBIX
BOTIPOCOB, cropMyTHPOBAHEL
pesyibrarbl,  BbBOAbL,  0D0OWeHus,
OUYHAS  TOYKA  3PeHus. Pabora
crpykrypupoBana  u  odopmnena B
COOTBETCTBUHM ¢ TpPaBMJIaMH OMUCAHUA
MEUATHBIX TPYI0B

«3a4TEHO»

[ToBblWweHHBIH YPOBEHD

B pedepare (moknane) packpbiTo
cofiep:kaHue TOCTaBJEHHbIX BOMPOCOB,
chOPMYTHPOBAHBI PE3YNLTATHI, BBIBO/HI,
o000ImeHMs, NHYHAsS TOUKAa 3PCHHSL
JIOTyLICHBI HEAOYETHI, B HaCTHOCTH,
HUMCIOTCSl HETOYHOCTH B M3JIO0XKCHHH
marepuana Pabora crpykrypupoBana u
odopmiieHa B COOTBETCTBUY C NPABUIIAMH
OIMUCAHKA [TEYATHBIX TPYLOB

«3a4TEHO»

[Toporoseili yposeHb

Pedepar (moknan) ve mmeer npu3HaAKOB
PEKOHCTPYKTUBHOH  CaMOCTOSTENBbHOH
padothl, He copMyanporaHb
npobaemMbl,  BbIBOJAbL, HE  CAeNaHbl
00001EeHus, OTCYTCTBYET  CMHCOK
HCIIONIB30BAHHON JINTEPATYPhI

CHE3AYTECHO»

YpoeeHb He
chopmuposan

KpuTtepun oueHkH Jokaaga:

Kpurepun

OneHka

YpoBeHb

Bb]ﬂeﬂeHbl QCHOBHbIE BOMPOCHI,
npoOaembl,  MoaokeHus.  PackpbITo
CofiepkaHue TMOCTaBJEHHbIX BOMPOCOB.
CdopMyIMpoOBaHEI PE3YNBTATEL, BEIBOIHL,
o000ImeHMs, NHYHAsS TOYKa 3PCHHSL
CTyoeHT  axTHBHO  VHacTBYET B
HJUCKYCCHAX MO JOKIagam.

«3a4TEHO»

[ToBrIWweHHBIH ypOBEHD

B nmokmame  pacKpeITO  COACPIKAHHE
NOCTABIEHHbIX BOIPOCOB,
cOpPMYIMPOBAHBI PE3YIILTATHL, BLIBOIbI,

L3aYTCHO»

IIoporoseliil ypoBEHD




0000 LweHms . Crynentr  npuHumaer
yuactie B 00CYKIeHHH JOKIAN0B.

Joxknag He NMOArOTOBIEH WM HE MMEET | «He3auTeHOo» Yposenb He
NPU3HAKOB  CAMOCTOSTENILHOH  padoThbI. chopmuposan
He  cdopmyanporansl  npodiemsl,

BBIBO/BI, He cAenaHbl  0DOOIIEHHA.
CTyneHT He TmpUHWMaeT Yy4acTHe B
00CYKICHHUI TOKJIAIO0B.

KputepusiMu OLICHKH TIPE3CHTALMET COMPOBOKIAKINIX TPCACTABICHHE pedepaTos,
JOKIAAOB SIBJISTIOTCS CTPYKTYPA IPE3CHTAUNH {CHOPMYTHPOBAHO LI, HHPOPMALIHT H3OKEHA
MOJIHO H YeTKO, IILTHCTPALIUH YCHITHBAKOT 3(heKT BOCIIPHATHS TCKCTOBOH YacTH HH(QOPMALIHH,
CIENaHEI BRIBOABI), OYOPMIICHHE TIPE3CHTALNH (CIMHBIH CTHIL O OPMICHHS, (hOH COUCTACTCA C
TEKCTOM H TpaduKoii, Bce mapaMeTps! mpHdTa Xopolmo nogodpaHbl, KIKUEBHIC CIOBA B TEKCTE
BBITCICHE), > eKT Mpe3eHTALINH (001Iee BICUATICHHE OT MPOCMOTPA MPE3CHTALIIH)

MetoguuecKue PECKOMCHOALUHH, CIIPCOCIAINNC MTPOLUCOAYPY CUCHHBAHNA PACUCTHRIX 3a0at.

Pewenne 3a0a4n 101KHO ObITE OQOPMIIEHO AKKYPATHO € NTOAPOOHEIM OITHCAHHEM X012
pewenus 1 pacderHbix Popmyn B obLem BHae ¢ yKa3aHHeM eIHHHL H3MePEHHH BCeX BEeJTHUYHH.
[TpenoaaraTens MOKET 33]aTh BONPOC € LENBK) BbISCHEHUSA MOHUMAHUS CTYJEHTOM M3Y4aeEMOro
MaTepuana, CBA3aHHOIO ¢ PellieHHeM 3a]auH,

Kputepusamu OLICHKH NPH BEINOMHEHUH PACUCTHEIX 33124, ABSICTCS YMCHHE YBEPEHHO
IPUMEHSITE HA [IPAKTHKE MPH PEIICHIH KOHKPETHBIX 33734 [TOMYICHHBIC CHCTCMATH3HPOBAHHEIC
TEOPeTHYECKHEe 3HAHHSA U JIOTHYEeCKast N0C/eA0BaTelIbHOCTb X [IpHMeHeHus. Pelnenye kamnoit
3a1a4M OLEeHHBAaeTcs MakcuManibHo — 20 -25 Gainamu.

Kpurepun oueHkM:

Banaei OueHka YpoBeHb
91-100 COTIUUHO» MOBBIIICHHBIH
75-90 «XOpOLIO» 0a30BHIt
51-74 «YIOBICTBOPUTENBHOY MIOPOrOBBIii
50-0 «HEeYNOBJIETBOPUTENBHOY meHee 50 % ypoBeHb He
chopMHpOBaH

MeTonuuecKkue peKOMCHIALNH, OTIPSACIAIOIONES MPOLEIYPY YCTHOTO ONPoca MpH TeKYLIEM
KOHTPOJIE!

lkana ouenuBanys - «3a4TeHO / HE 3a4TEHOY. «3aUTEHOY. OTBET MOJIHbIE, PABHILHDII,
H3JI0%KeH B OlpeleleHHOH JIONMUYecKoi TOCIeN0BATEeIbHOCTH, A0y ILEeHbl OHA-1Be
HeCYUIeCTReHHble OUIMOKH, HCNpaBaeHHbIe no TpedoBaHUK mpenoaasatens. «He 3auteHo»;
HEeMOHHMAHHE OCHOBHOTO COMEPIKAHNS H3YHaeMOro MaTepHanad U CYLIECTBEHHbIE OlIHOKH,
KOTOPBIC CTYACHT HE MOXKET HCIIPABHTH O TPeOOBaHHUIO MPCIIOAaBaTEIs.

Meroauueckre pekOMeHIALNH, OTIpeIeNsiOlHe NPOUeayPy OUeHHBAHUS TeCTOB:

B 3aBepluenny U3y4deHUs psaaa TeM IMCUHMILIHHB « Xumus. Hacts |» nposoanTes
TecTUpoBaHue. TecThl NPeACTaBAAT COOOMH pAA 3a/1aHNT, B KOTOPBIX CTYIEHThI AOMKHbI
MOMEPKHYTh MPABHILHBII OTBET,

3a KayKOBIH MPABHIBHEIN OTBET BRICTABIACTCS OIHH OalT.

OrucHKa (hOPMUPYETCS B COOTBETCTBUH ¢ KpuTepusiMu Tabmuubl. OLCHKA ONPeaeIseTCs
NPOLEHTOM NPABHIIBEHBIX OTBETOB.



KpurepusiMu oLeHKH NMPH NPOBEIEHHH NPOLENYPLI TECTHPOBAHUA, ABJISAETCH YCIOBHE

NpaBHIBHON) OTBETA CTYACHTA HE MCHEEC, HEM Ha 50% TecTOBbIX 3aaHMIA,

Ctynenu OTnu4UuTENbHBIE NPU3HAKH Tlokasatens  oOLEHKU
ypoBHeH copmuposanHoii
OCBOCHHS KOMIICTCHILIHH
KOMMETEHLIM I

lopozoseri Obyuarowuiics  BOCNPOM3BOAMT  TepMmunbl, | He menee 30 % daiios

OCHOBHBIC  TOHATHS, CIOCOOCH  Y3HABATB | 3d 3dOans mecma.
SI3BLIKOBBIC SBJICHHAS.

basosvrii Obyuaromiics BbIABIAET B3aUMOCBA3M, | He menee 75 % dainiog
knaccnuuupyer, YIOPAIOHNBACT, | 3 240U HECH

HHTCPIPCTHPYET, IMIPUMEHACT Ha MPaAKTHKS
npoiineHHblil MaTepuan.

Hpodeuiymorii Obyuarowwmiics  anamusupyer,  ouenusaer, | [He menee Y0 % daiios
IPOTHO3UPYET, KOHCTPYHUPYET. 3 3AOCITHS Mecmad
Komnerenuus ve chopMuporana Menee 30 % daios 3a

30O MECHI.
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12,
13.
14.
135.

4.2.2. Bonpocel K 3K3aMeHy no aucuuniange Xumua. Yacts 1:

OcHOBHbIE CTEXUOMETPHYECKHE 3aKOHBI XUMHH. Pacuersl no xumuueckum hopmysiam u
YPaBHEHHAM.

Mopnens aToMa ¢ NO3MLIMEH KBAHTOBOH MexaHHKH, KBaHTOBBIE YMCIA M ATOMHBIE OpOUTANN,
DNCKTPOHHLIC KOHPUTYPAIITH aTOMOB.

Iepuonuueckuii 3akoH W nepuomuucckas cuctema M. Menzoeneesa. lIepHOANYIHOCTE
CBOICTB 3]IEMEHTOB H WX COEJUHEHHH.

Xumuueckas CB43b, €€ MpUpoIa U XaPaKTePUCTHKH, JJHHA, JHEPTHs, BAIEHTHEIH YIoJL.
KoBaneHTHas cBsf3b M MeTOAb! €€ onucaHus, MexaHuszmbl 00pa3zoBaHUA M Pa3pbIBbI
KOBaNeHTHOIt c¢BA3M. CBOMCTBA KOBANEHTHOW CBA3M: HACKIAEMOCTh, HAMPABAEHHOCTS,
nossIpu3yeMocTe. I'nOpunusamns aToMHBIX opOHTanell U IPOCTPAHCTBEHHOE CTPOCHME
aTOMOB 1 HOHOB.

Honnas ceazb. Oco0eHHOCTH CTPYRTYPBLI H CBOWCTBA HOHHBIX COEIMHEHHH.

Metaninyeckas CBsi3b.

MekMonekynapHble B3aUMOAEHCTBUA (OPUEHTAIIMOHHOE, HHAYKIIMOHHOE, IHCTIEPCHOHHOE),
BoaopoaHas ceazb. BausiHue BOAOPOAHOIT CBs3n Ha (u3Mueckue CBONCTBA BELIECTB C
MOJIEKYJIPHOH CTPYKTYpPOI.

BemecTsa B pa3snm4HLIX (Pa30BRIX COCTOAHISIK. Da30BEIE pABHOBECHS U (Pa30BBIC MCPEXOIBL
Ddazosvie pasuosecus. [Ipumenenne npasuna az ['mbOca k gHarpammam coCTOAHHS OQHO U
ABYX KOMITOHEHTHBIX CHCTEM.

CtpoeHue 1 TUNbI TBEPALIX TeA. KpucTannuueckas CTPYKTYpa TBEpPAbIX Tel.

MeTanabl, TTonynpoBOAHUKH, CBEPXMPOBOIHHKH,

Teepabie anexkTpoauThl. JKHUOKHE KPUCTALIBL

OcCHOBHbBIC NOHATHS XHMHYCCKOH TEPMOIHMHAMHUKN (CHCTEMBI, IIApaMCTPhl, IIPOLECCHI,
(PYHKLHH COCTOAHMS).

BuyTpeHHsis JHeprug v eé M3MEeHeHHs NPH XHMHUYECKHX npespaiieHusx. [lepeoe nawano
TepmoauHaMukd. CraHnapTHas TemaoTa o00pasoBaHWs BellecTB. TennoTsl cropaHus.
TonMHBO KaK HCTOYHHK 3HEPruu.
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18.

19.
20.
21.

22.
23.

24
25,
26,
27.
28.

29,

39.

40.

41.

42,
43,
44.
45.
46.

47,
48,
49,
50.

Outponua. CrangaprHas >HTponus. M3MeHeHMs SHTPOMHH B XUMHYECKHX PEeaKLHX.
TToHsTHE O CAMOMPOM3BONLHBIX NPOLECCAX.

XHUMHUCCKHC CJICIOCTBHS 3aKOHOB TCPMOOMHAMHKH (VPAaBHCHHUSI H30TEepMBI, H300apHl,
H30XOPHI).

Dueprus ['mbdca v MenbMroabua v HANMPABIEHHOCTL X UMHHYECKHX PEAKLIHIA.

XumMmudeckoe papHoBecHe. TepMOIMHAMUYECKUH NMOAX0d, KHHETHYECKHH moaxo.

3aKoH AefiCTRYIONINX MacC ANS PABHOBECHBIX MPOLIECCOB. PazniuHbie ¢cnocodbl BhIpaKEHH
KOHCTAHThI PABHOBECHS,

CMeIeHNne XHMHUECKOTO PABHOBECHAL

XHMHUUeCKast KHHETHKA. CKOPOCTE XUMHMCCKUX PEaKIMil, BIMAHHC pa3MUYHBIX (QaKTOPOB Ha
CKOPOCTb XMMHUIECKHX peaKkLHi.

[Mopanok ¥ MOJNEKYJIAPHOCTD PeaKLnii.

Teopust aKTUBUPOBAHHOIO KOMIIEKCA. JHEPrust akTUBALMK, Y paBHeHUe AppeHHyca.
Kartanuz u katanuzatopbl (kjgaccupukaliia u  MexaHusm geficteus). OcobeHHocTH
KaTaTHTHUCCKHX PCaKIIHii.

Oco0eHHOCTH KMHCTHKY ra3o(dasHeX, JKUIKO(a3HBIX 1 TBePIo(asHBIX PCAKIIHIL

OcHoBHbIE XaPAKTEPHUCTHKH IHUCNEPCHBIX CHCTeM M nX knaccupurauus. TepmoanHamuka
MPOLIECCca PaCTBOPEHHS.

PacTBROPHMOCTL Ta30B, KHMAKOCTeH, TBEP/bIX BEHIECTB. 3aBUCHMOCTh PACTBOPHMOCTH OT
TeMmrepaTypbl 1 AaBAEHHUS,

KonmuratusHele CBOICTBa pa30aBICHHBIX pPacTBOPOB HE3NCKTposinuToB. [loHMKCHME
TEMICPATYpPHI 3aMEP3aHMs U MOBBILICHNUS TEMIICPAaTYPHl KUIICHHS PacTBOPOB KakK CICACTBHC
MOHWKEHHE JaBJIeHWsl rapa pacTsoputens Hag pacteopoM. Ocmoc. Pons ocmoca u
OCMOTHYECKOTO JaBIEHHs B OHOJIOINHYECKHX CHCTEMAX.

DnekTpoauTHueckas  auccoudanna. CTeneHb  37EKTPONUTHYECKOH  AMCCOLMALIMM,
Hzotounueckii koadduiiment. CunbHbie U cnadble HNeKTPOTHUTHI.

OcobeHHOCTH pacTBOPOB CNAlOBIX YACKTPoNHTOB. KOHCTaHTa mHucconmanmm.
[Iporonutnueckas teopus bpencrena u Jloypu.

OcobenHocTH pacTBOPOB CHILHBIX JJIEKTPOIHTOB. AKTUBHOCTL nOHOB. Monnas cuia
pacTBopa.

Huccounannsa soasl. Monnoe npouseonHoe Boasl (pH, pOH). Cnocodwl onpenenenus pH
PacTBOPOB.

[IporonuTHyeckre paBHOBECHA. | HApONINU3 COell.

bydepHEIe pacTBOPHL: KIacCHPIKALNA, MEXaHH3M ACHCTBUA

[Tpoussenene pacTBOPUMOCTH MANOPACTBOPHUMBIX CHJIBHBIX 3JIEKTPONHTOB. Y CIOBHA
00pazoBaHys H PaCTBOPEHUS OCAAKA.

OKMUCIUTENBHO-BOCCTAHOBUTEbHBIE  peakiiuu, DakTopbl, BIHAKIIME HA NPOTEKaHHE
OKHCIIHTENBbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB.

CraHmapTHBIC DJICKTPOIHBIC MOTCHLMANBI U AJICKTPOIBIDKYIOAS CHJIA TalbBAHUUECKOIO
BJCMEHTA.

[MoreHuManbl  OKHCIINTENLHO-BOCCTAHOBHTENbHBIX  (PEIOKC) 3JeKTPoaoB. Y paBHeHue
Hepucra nns 31eKTpoaHOTO NOTEHUHANA H 3JIEKTPOABHIKYLLUEH CHIIBI.

TToTeHLHANB! METANTHYECKUX U [A30BbIX 3NEKTPOAOB.

Hanpasnenue npoTexkaHus OKHUCAHTENbHO-BOCCTAHOBHTEBHBIX MPOLECCOB.

DIEKTPONH3 PacTBOPOB 1 PacIaBoOB.

XHMHUECKas U BIEKTPOXHMHUYCCKAs KOPPO3USL.

3awura merannos or kopposuu. HMuskenepusie crparernn OoppOol ¢ kopposueid. Merobl
32LHTbI METAIIOB OT KOPPO3UH.

KomnnekcHele coenunenus. [Tonyuenue. HomeHknaTtypa. M3omepus.
Komnnekcoobpazosanue B pacTropax. KOHCTaHTa HeCTONKOCTH W KOHCTAHTA YCTOHUHBOCTH,
XHMHUYECKAS CBA3b B KOMIUIEKCHBIX cocauneHusax (MeTon BC, TKII).

Obmas xapakTepHuCcTUKa 3JIeMEHTOR V1I-A rpymmeL
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51. Tanoredsl H UX COEOUHEHHS. JKONOTHS, TOKCHKOIOTHS.

52. Obwas xapakTepucTika 31eMeHToB VI —A rpynnsl.

53 Cepa u ¢e coenuHeHHs. COCOUHCHHUS CEphbl KaK BayKHCHINUH 3arps3HUTCIL OKPYKaroIICH
cpennl. KpyroBopoT U 3KONOTHMHMECKHE aCIEKThl XUMHH CEPEL

54. Kucuopoa u ero coearHenus. Pecypebl 1 KpyrOBOPOT KMCIOPOIA B NPUPOIE.

55. Boga kak mnpupoaHoe BewlecTBO. JarpazHuTesnd BoAbl. CTPyKTypa W CBOMCTBa BOABI
AHOManbHbIE CBOUCTBA BOABL. JKECTKOCTh BObI U ¢MOCOOL] €€ YCTpaHeH!s.

56. OOwas xapakTepucTHKA 31eMeHTOB V-A rpynmnsl.

57. A3OT H ¢ro cCoOemMHCHHS. PecypChl 1 KpyroBopOoT a30Ta B IPHPOIE.

58. @ocdop u ero coenuHeHU. Pecypcrt u kpyroeopoT ¢ocdopa B mpupoae.

59. Obwas xapakrepuctuka dementos [V —A mpynn. Pecypcol u kpyrosopor yriepopa B
npHpoae. IKOJIOTHYECKHE acTIeKThl XMMHH Yriiepoaa.

60. CoeaMHeHUs KPeMHUS U repMaHis. XHMHA NONYNPOBOAHHKOB.

61. Yraepon. Annotponssie ¢opMel yraepoaa. Oxcuasl, kapOoHaThl, kapduawl. Pecypcel
KPyTrOBOPOT YIJICPOAA B IPHPOIE.

62. Cliukatsl H aIFOMOCHIHKATHL. CTEKIIO, CHTAJLIBL, IEMEHT, KepaMHKa.

63. Ob6wasn xapakrepucrrka snementos [1I-A rpynnbr.

64. Meranibl: 00ILas XapakTepruCcTHKA, CIUIABbI, METOIbI MOy HeHHS.

65. XuMHA S-METaNNO0B. DKOAOTHA 1 TOKCHKONOMHS.

66. XuMHA p-METAMNOB. JKONOrUS U TOKCHKONOMHA.

67. O0mas XapakTepPUCTHKA TMEPSXOOHBIX METANIOB M WX COCOMHCHHI. DKOJIOTHI,
TOKCHKOJIOTHSI.

68. Xumus d-snemenrtos I-1I rpynn nepuoanuveckoii cucremnr [ M. Menzeneepa. Jxosorus,
TOKCHKOJIOTHS.

69. Xumusa 3d-3nementos VI - VIII rpynn nepuoamnyeckoii CHCTEMbL, DKONOTHSA, TOKCHUKOJIOTHS,

70. Xumus v HanoTexHoaoruu, OO1IMe 337a4H HAHOTEXHOOTHH,

71. Odwmas xapakTepHCTHKA HaHOCHCTeM. OCHOBHBIC MOHATIHSL.

72. HaHoMaTtepuaibl U METOAB! HX MONyUCHHUs. PeakiinoHHas criocoOHOCTE HAHOMATEPHAJIOB.

73. TlepcnexkTyBbl PA3BHTHS HAHOTEXHONOIHH.

74. Dxonorvuveckas XUMHs M «3enenas» xumus. [lpuHOnnel «3eneHOH XHMHH» W HX
BOTIJIONIEHHE.,

75. XMMHKO-3KOJ0rMUECKHE ACNEKThl HHKEHEPHOH AeATENBHOCTH.

[Mpumep 3K3amMeHaALHOHHOTO OHJTETA:

®I'BOY BO «Kybanckuii rocyapcrseHHbli YHHBEPCHTET)
Kadenpa oOuieil, HeopraHu4ecKoit X UMHH U
MH(POPMALIHOHHO-BBIMUCIHTENbHBIX TEXHONOMHH B X UMUK
Hanpasnenne 20.03.01 TexHochepHas 6¢300acHOCTh
JucuurnHa « XuMuda. Yacte 1»

SK3AMEHALIMOHHbBIHA BUJIET Ne

1. Tlepuoavueckuit 3akoH M nepuoauueckas cucreMa .M. Menneneesa. IlepuoanuHoCcTh
CBOICTB 31¢MCHTOB H X COCIHHCHMUIT.

2. VYraoepon AnnotpomnHbie ¢opmbl yriepoma. Okcunbl, kapOoHATB, KapOuOel. Pecypchl u
KPYrOBOPOT yrliepoaa B NpHpode.

3. Bwuuciure pH Oydepnoro pacrsopa, comepxawero 0,70 A CH:COOH wu 0,60 M
NaCH3;COO. Onpenenuts, kak usmeHurcs pH OytepHoro pactBopa mpu aodasneduun k 1,000 x4
Taxoro pacteopa 10 azr 1,00 A HCI. Ky (CH3COOH) = 1,8 - 107,
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Tunsl 3K3aMeHALIHOHHBIX 322,
XHMHYECKAA TEPMOAUHAMIKA

Pacyer craHmapTHOH 3HTaNbIIH PEAKIUH N0 CTAHOAPTHBIM DHTANBIMAM OOpa3OBaHUA
BELLECTB.

Pacuer cTaHOapTHOH 3HTANBIIMK PEAKLHH 1O CTAHAAPTHBIM YHTAJILITHAM CrOPaHHS BELLECTB.
Pacuet ctanmapTHoil sHeprun I'udbca peakuyy No BReNHYUHAM CTaHAAPTHON YHTANBMIUMU U
CTaHAAPTHON 3HTPONUM PeakUMH, AHAIM3 SHTPONUIHOIO M 3HTANLNNIHOrO GaxTopoB.
Pacyer TemmnepaTypbl paBHOBEPOSITHOTO ITPOTCKAHUS MPSIMOTO H 00paTHOTO MPOLICCCOB.
Pacyer KOHCTaHTEI paBHOBECHS 10 H3MCHEHUIO CTaHAAapTHOI 3Heprun ['nddca peakinm.

XHMHYECKAT KHHeTHKA.

Onpenenenne NopAaAKa peaklini N0 KHHETHYECKUM AaHHbIM,

Pacyer BpeMeHH H KOHCTaHTBEl CKOPOCTH peakLHHM IIpH BTOPOH Temmepatype ¢
HCMIONB30BAHHEM SHEPTHM  AKTUBALMHM M KHHCTHUYCCKHMX MapaMEeTpOB MPH  IIEPBOH
Temneparype.

Pacuer oHeprun akTHBaUMH MO KMHETHYECKUM JAHHLIM [TPH PA3HBIX TEMIepaTypax

PacueT 3HepTHH aKTHRALIMH MO TeMNepaTypHOMY KO3qpuIIMEHTY CKOPOCTH peakivum.

PactBopsl. ITpoTonnTHUECKOE PABHOBECHE H MPOLECCHI

PacueT KOHLEHTpauuii pacTBOPOB (MaccoBOW  JA0AW, MOJBHOI  AOMH, MOJSPHOIN
KOHLIEHTPALIMH, MOMITPHON KOHIIEHTPALMK 3KBUBANEHTA, MOJISUTbHOCTB).

PacueTel, CBs3aHHBIC C TIPHTOTOBICHHEM pPACTBOPOB (C VUCTOM PA3IMYHBIX CIOCOOOB
BHIPYKCHIS COCTAaBa PACTBOPOB).

Pacuer pacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB.

Pacuer pacTBOpoOB CabbIX 3IEKTPOIIHTOB.

PacueT pacTBOPOB MPOTOMUTOB, MOAYYEHHBIX CMEIIEHUEM DPACTBOPOB OJHOCO M TOTO Ke
BELLEeCTRaA.

PacueT pacTBOPOB IPOTONUTOR, MONYISHHBIX CMEIICHHEM PaCTBOPOB PasHBIX BEIIECTB.
PacueT pacTBOPOB THAPOIH3UPYIOMIHXCS CONC

Pacuer Oydepbix pacTBOpoOB.

PaBnoBecus B pacTBOpax KOMIIJIEKCHBIX COelHHEHHH. PacyeT koHUueHTpaunii HOHOB METAILIIOB
MO 3HAYEHUAM KOHCTAHT HECTOMHKOCTH KOMIJIEKCHBIX HOHOB.

lNeTeporenHbie pABHOBECHA H IPOLECCHI

Pacuer Maccel MATOPACTBOPHMOTO BELMECTBA, HAXOIALIErOCH B HACLILEHHOM PACTBOPE
orpeneneHnoro odbema.

Pacuer KOHLEHTPALMH MalopacTBOPUMOTO BELECTBA, HAXOAALETOCs B HACBILLIEHHOM
pacTBOpe M3BECTHOTO 0OBbEMA.

Pacuer Macchl MaIopacTBOPHMOI'O BEIIECTBA, HAXOMAIIETOC! B PACTBOPE H3BECTHOTO
o0beMa B IPHCYTCTBHH OTHOHNMEHHOTO HOHA.

Pacuer maccel BELIECTBA, HeO6XO,J:[I/IM01"0 IJTA BBINTAAeHHWA OoCadKa.

BrisicHeHHE BO3MOKHOCTH BBITIAACHWA OCadKa.

Pacuer pacTBOPUMOCTH MANOPACTBOPUMOTO BELLECTBA, HAXOASIIErOCA B HACBILLEHHOM
pacTBOpe H3BECTHON KOHLIEHTpaLUH.

Pexokc-paBHOBECHH H PelOKC-TIPOLIECCHI

Pacuer QJIEKTPOOHOTO TIOTEHIHATAa B YCINOBUAX, OTJIHMYHBIX OT CTAHAAPTHOTO.
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2. Pacuer cTaHAAPTHOrO 3JEKTPOAHOIO [OTEHUHANA MO HW3BECTHbIM 3HadenusM DHAC u

3M€KTPOAHOTO NOTEHLMAIA APYTOro 3MeKTPoa.

OmnpeneneHyue HANpaBICHHUSA PEAOKC-TIPOLIECCA B CTAHTAPTHOM COCTOSAHHMH U COCTOSHUM,

OTIHYAOIIEMCS OT CTAHAAPTHOIO.

4. Onpepenenve rnyO0UHbl NPOTEKAHUA PEAOKC-TIPOLECCA AU CTAHAAPTHOIO cocTosinug. Pacuer
KOHCTaHTBbI PABHOBECHS PEIOKC-NPOLEcca.

L8]

CpoHCTBA 2JIEMEHTOB U HX BAKHEHIIHX COSAHHEHUH B COOTBETCTBHH € MOJIOKEHHEM
IJIeMEeHTOB
B NEPHOAHYECKOH CHCTEMeE, CJIeAYeT PACCMATPHUBATD 110 CJIEIYIOWEMY IJIAHY:

3."!&11 CHMbL — MENULL LB
1. TlonoskeHHe 31eMEHTOB B NMEPUOAMUECKOI CHCTEME, DNEKTPOHHbBIE KOHPUTYPAlLMH aTOMOR.
Hx ocobenHocTH. TIposiBasieMble cTeneHn OKUCTEHUs {IpUMEPbI), KOOPAUHAIIMOHHbBIE YMCI
(npumeper). U3MEHEHNHE aTOMHBIX 1 MOHHBIX PagHyCOB, IOTCHIHATIOB HOHH3ALMH.

2. H3MeHCHHE METATHYCCKON aKTHBHOCTH ITPOCTHIX BEIICCTB B OATPYIIC (TIPHMCPHBI).
H3menenue ycTOHUYUBOCTY COEIHHEHNI C BBICLUEH CTEMEHBI OKHCIEHHS B [TIOATPYIINE.
Himenenne KHCIOTHO-OCHOBHBIX CBOWCTB H OKHCIHTENbHO-BOCCTAHOBHTENBHOMN
CIOCOOHOCTH COeNUHEHNUH s

a) JNEMEHTOB B OAHMHAKOBBIX CTEIICHAX OKMUCNCHNA,

0) OIHOTO 3JIEMEHTA ¢ Pa3HBIMH CTEHEHIMU OKHCICHHs. [IpuMeperr.

4. DKOJOTHS H TOKCHKOJIOTHS 3JICMCHTOB H HX COCTHHCHUIA.

L]

Diaemenmsl HeMemMAAIbL:

1. Tlono:keHue 3NeMEHTOB B NEPUOAMUECKOI CHCTEME, DNEKTPOHHbIE KOHPUTYpaLUM aTOMOB.
HM3meneHHe aTOMHBIX U HOHHBIX PaJHyCOB, NOTEHLUAIOB UOHH3ALIUH, CPOACTBA K
9JIEKTPOHY, 3JICKTPOOTPHUATEIbHOCTH. 11posBIseMbIC CTCIICHH OKUCICHHUS (TIPHMEpEI).

2. CrTpocHUE IPOCTRIX BEUICCTB. 3aKOHOMCPHOCTH B H3MCHCHUH XUMHYCCKNIX M PH3NICCKIX
CBOWCTB B NOArPyNIe.

3. Crpoenune coennHeHUl ¢ BOIOPOAOM. 3AKOHOMEPHOCTH B X UMHYECKHX
(BOCCTAHOBUTENBHBIX H KHCIOTHBIX (OCHOBHBIX) W PH3MUECKHUX CBOMCTB B MOATpYyNNe,

4.  H3meHneHHe yCTOMUHBOCTH COEMHEHHI C BICIIEN CTENEHBI) OKHUCIEHHUA B IOArPYNNe.
H3MeHeHne KHCITIOTHO-OCHOBHEIX CBOHCTB H OKHCIHTENBHO-BOCCTAHOBHTENBHON
CIIOCOOHOCTH COCTUHEHHIL

5. DKOJIOrMs M TOKCUKOIOTUA 3JIEMEHTOB U X COSIHHEHHIT.

KOHTponb OCBOEHWS AMCUMMIMHBL M OUEHKa 3HaHui OO0yudarOlIMXCA HAa 3K3aMeHe
npou3BoAMTCA B cOOTBeTCTBHM ¢ [lonokeHnem © MNpoOBEAEHHMM TEKYLIErO KOHTPO.Ns
YCMEeBAEMOCTH N NPOMEKYTOUHOMN aTTecTaluu odydaroimxes Kyol'yY w ero gunuanos.

Kputepun ouenxu:

Kputepun Onenka YpoBeHb
["1vBoKkHe HCHepIBIBAOIIHE JHAHHST BCETO MPOTPAMMHOTO COTJIHYHO» MOBLILLeHHBIH
MaTepuaTa, JOTHISCKH TOCeI0BaTE TEHBIE, TTOMHBIE, (npoaBUHYTLII
TpAMMATUIECKH TIPABHTBEHEIC H KOHKPETHBIE OTBETHI HA ) YPOBEHb

BOTPOCH SK3aMEHATHOHHOTO OHUIETA H JOTIOTHUTETRHEIS
BOTIPOCEL, YMEHHE CBODOIHO BBITOTHATE TTPAKTHIECKHS
3aTAHAS, MPeIVCMOTPEHHBIE YIeGHOH TTporpavMoil
HCTIOTh30BaHHe B HeoGXOIMMOH Mepe B OTBETaX
MATEPHATA, TIPEICTABISHHOTO B PEKOMEHIVEMBIX
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VaeOHEIX TOCOOUIX W TOTIONMHHTEIBHOH THTEpaTYPE.

TBép,EEbIC H  30CTAaTO4YHO NOIHBIC 3HaHHA BCCro «XopouIo» 0a30BBbIit
nporpaMMHOIro MaTcpHaa, noCJICA0BATC/IBHBIC, YPOBCHD
NPaBHUABHLIC, KOHKPCTHBIC OTBCTBI Ha IHNOCTABJICHHBIC
BOMNPOCH! ITpKU CBOGO,E[HOM PCArupoBaHH K Ha 3aMCHAHMA I10

OTACILHBIM  BONPOCAaM,  YCIOCLUIHOC  BBHIMOJIHCHUC

NPAKTUYCCKUX  33JaHME, IPEIYCMOTPCHHBIX  VucOHOH

nporpaMMon

3HaHHE W TIOHHMaHHE OCHOBHEIX BOTIPOCOB TPOTPAMMEI, | «yAOBJIETBO MOPOrOBBIi
HO XapakTep 3HaHWI (parMeHTapHBIH, pa3pO3HEHHBIH. | PUTENLHO» YPOBEHL

Hemonnoe  BRIMOMHGHME — MPAKTHUECKMX  33/1aHMH,
NpeyCMOTPEHHBIX yueOHO# nporpamvoi. Hanuuune asyx-
TPEX OIMHOOK TPH HEJOCTATOUHOH CIOCOOHOCTH HX

KOPPCKTHPOBKH,

Hesnanue OCHOBHOI1 HACTH marcpuana, | «HeymoBmeT | meHee — 50%,
MOpCaYCMOTPCHHOrO vucOHoil nmporpammoii. Henonumanuc BOPHTCIILHO YpPOBCHB HE
CYLIHOCTH H37aracMblX Bompocos. Hamuuue rpyOeix | » chopMupoBaH

omuOOK B OTBETC, HCYBCPCHHBIC H HETOYHBIC OTBETHI HA
JOTONMHUATCIBHBIC BOOpOCcH 2K3amMeHATopoB. [lokazanb
3gaHdsg B 00BCMC, HEAOCTATOMHOM I JaIbHCHIICH
y4cOBL.

OueHoYHBIE CpeACTBA AN WHBAAWIOB M JIMIL € OFPaHHYEHHBIMM BO3MOXKHOCTAMH
3/10POBbsI BLIOMPAKITCA € YHETOM UX MHMBUAYATbHBIX NMCUXO(HU3IHUECKUX 0CODEHHOCTEN.

— IIpH HEOOXOAMMOCTH MHBATHIAM U JIULIAM C O PAHHYEHHBIMH BO3MOKHOCTSIMH 310POBbS
IIPENOCTABIIACTCS NONOMHUTENBHOE BpeMs AJIs MOATOTOBKH OTBETA Ha 3K3aMEHE,

— [IPU NPOBENEHUH MPOLEAYPbl OLEHUBAHUS Pe3yJbTaToB ODyHeHMs] MHBAJIMAOB U JIML C
OrpaHHYEHHBbIMU BO3MOMKHOCTAMH 3J10POBbsl MPEAYCMATPUBACTCS UCIOJIL30BAHME TEXHUUECKHUX
CPeNCTB, HEODXOMMMBIX UM B CBA3M C WX MH/IMBHUYATbHBIMH OCODEHHOCTAMM,

— MpU HEOOXOAUMOCTHU AJIst OOYHAKOIIMXCA C OFPAHHYEHHBIMH BO3MOKHOCTAMH 3710POBbA
U WHBAIHUAOB MPOLEOYPa OLCHHBAHUS PE3YJILTATOB OOYUCHHMS IO HAHCIHMILIHHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIlOB.

5. IlepeueHb 0CHOBHOM M JOMOJHHTE/ILHOH YUeOHOH TUTEPATYPbl, HE00X0AHMOH a5
0CBOEHHS THCUHILTHHBI XuMHus. Yacts 1.

5.1 OcnoBHas JTeparypa:

1. O0was xumusi. Teopus u 3anauu; Yuebnoe nocodue [Dnexrpounsiii pecypce] / [Mox. pen. H.B.
Kopoeuna u H B. Kynemoga. — 2-¢ u3a., crep. — CI16.: U3matensctBo «Jlanb», 2017. —492 ¢.: un.
— (VueOHuxku ana ByszoB. CneuuanwHas nutepatypa). ISBN 978-5-8114-1736-0 — Peskum
nocryna: https://e.lanbook.com/book/971697category _pk=3868#authors

2. I'munka, HJL Ilpaktukym no oOmeill xumMuu: yued. mocodue s akageMHUECKOTrO
Oakanaspuata / H.JL Tnunka; moa. pen. TTonmkosa, A.B. babkosa, O.B. Hecteporoii. — M.
Hznarenscrso Hpaiit, 2016. — 248 ¢. — Cepus bakanasp. Axkanemuueckuii kype. ISBN 978-5-
9916-3480-9.
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https://e.lanbook.com/book/97169?category_pk=3868%23authors

3. Iimnka, HJL 3agaum w ynpaxunenuss no oOwel xumupn: yueO.-npaxrud. nocodbue
[Dnexrponnsiii pecype] / HJL I'nunka; noa. pea. B.A. INonkosa, A.B. babkosa — 14-e uzn. — M.
Wsnparensctso FOpaiir, 2017. — 236 ¢. — Cepusi: bakanasp. Axkamemuuecku kype. ISBN 978-5-534-
02347-3. Pexxum noctyna;

https://biblio-online.ru/book/C330B6AD-8514-42F9-BSDA-3C4AETD92AS5S5

5.2 JlononHUTENIBHASI THTEPATYPA:

1. Pocun M1.B. Xumus. YueOHUK 1 3anauHuK; 1ns npuknansoro dakanaspuata / 1B, Pocun, JIJT,
Tomuna, C.H. ConosbeB. — M. : M3narenscto HOpaiit, 2018. — 420 ¢. — (Cepus: bakanasp.
Mpuknagnoin  kype) ISBN  978-5-534-01536-2  Pexum  pmocryna::  htips:/biblio-
online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

2. Bonexun, Bnagumip Bacuneesnu. O6mas xumust. OcrosHoi kype [Tekcr] : yueSHoe mocobue
ans ctyaeHtos By308 / B. B. BonbxuH. - 3. 2-e, nepepad. u non. - CIIO. [u ap.] : Jlaus, 2008. -
464 c. - (YueOuuku ays By3oB. Cneuunanbias nureparypa). - bubnuorp.: ¢. 424-425. - ISBN
9785811408290

3. Boabxun, Bnagumup Bacunbesuud., OOmas xumus. M30Opanubsie rnaewl [Tekct] : yuebHoe
nocoOue s cryaentos By308 / B. B. Bonbxun. - U3a. 2-e, nepepab. u gon. - CII6. [u ap.] : Jlanb,
2008. - 378 c. - (Yuebuukn nns Byzos. CrnieunansHas nureparypa). - bubnuorp.: ¢. 335. - ISBN
9785811408313

4. Bonbxun, Baagumup Bacunberuu. OOmas xumus. Cnermansheiit kype [Teker] ;| yuebHoe
nocobue st cryaentos By308 / B. B. Bonbxun. - U3a. 2-e, nepepab. u gon. - CII6. [u ap.] : Jlans,
2008. - 440 c¢. - (YueOuuku nns py3os. CnermanbHas muteparypa). - bubmuorp.: ¢. 398. - ISBN
9785811408306

5. Tlpece, U.A. OcuoBbl 00weii xumun [Dnexrponnsiii pecype] : yued. nocodbue — DaekTpoH.
nan.  —  Canxr-Tlerepbypr :  Jlanb, 2012. — 496 ¢ — Pexum pocryna:
https://e.lanbook.com/book/4035

5.3. llepuoanyecKkue H3JaHHSA:

- «Kypnan oOmieit XUMHUK
- «JKypHan HeOpraHU4eCKON XUMHUK)
B «Koop;[nﬁaumormaﬂ XHUMHAY.

6. llepeyeHp pecypcoB  HH(POPMALHOHHO-TEJIEKOMMYHHKAIIHOHHOH  CeTH
«MuTepHeT», HEOOXO0AUMBIX I OCBOGHHS AHCUHUIIMHBI Xumus. Yacrs 1.

http://www.consultant.ru (cripaBouno-nipasosas cucrema «Koucynprant [Timocy)
http://www elibrary .ru/

http://www.scopus.com/

http://www siencedirect.com/

7. MeroauyecKkue YKA3aHUA AJs 00Y4YAIOMIHXCH MO OCBOCHHMI0 JHCUMILIHHBI XHMHS.
Yacrs 1

7.1. OpraHuzanus ayIHTOPHOH padoThL.
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Mo kypcy npeaycMOTPEHO MIPOBEAEHHE JIEKLUHOHHBIX 1 Nad0OPATOPHBIX 3aHATHI.

T'naBHOIt 3anayeli TeKIIMOHHbBIX 3aHATHI ABIAETCA Mepeaaya B CTPYKTYPUPOBAHHOM (popme
CHUCTEMaTU3HPOBaHHOH wHpopMauuu Oonpmoro odbema. lloceimeHrHe W KOHCIEKTHPOBAHUC
JICKUMH CTYAEHTAMU 00s3aTeNbHO, TaK KaK CrocoOCTBYET (DOPMUPOBAHHIO OOIMHX [IOAXONOB U
NPUHLMIOB YCBOEHHS COLEPIKAHUA AAHHOH AUCLUIUTNHDL, COIEHCTBYET AKTHBH3ALHH MBILLIEHHS
HALENHBAET HA AAJILHEHIWYIO CAMOCTOATENBLHYIO MO3HABATENLHYIO AeATEIbHOCTD.

JlabopatopHas pabota — dopma oOyueHUA, CBA3aHHAd C MPOLUECCOM  OCO3HAHMA
M3Y4aeMOro marepHana Ha OCHOBE CaMOCTOATENbHON NMpesBapuTenbHoii yuebHoil nesTenbHOCTH
cTyacHTOB. Brimomuenuro mabopaTopHOfi paboTel mpenmecTsyeT Oecema, KpaTKHl OMpoC
CTYACHTOB, OOCYKICHHE IHCKYCCHOHHBIX BOTPOCOB M3y4aeMoil TeMel Mx obcyxkacHHs B
YCJIOBUSAX  KOJUIEKTHBHOW padorpl  obecriedvBaeT akTHBHOE Y4YACTHE KAKIAOIO CTYyAEHTA.
Jaboparopnas pabora BKIIOYAET HM3YHYEHHE METOAMK NPOBEIEHHS W IIAHHPOBAHHE
IKCMEPUMEHTE, OCBOEHHE U3MEPUTENbBHLIX CPEACTB, MPaBUl TEXHUKN De30TacHOCTH, OBlaleH e
HaBbIKAMH 3KCMNEepUMeHTaNnbHON padoThl, 00padoTku, OhOpMIEHUS M aHANH3d TNOMYYEHHBIX
pesyneTaTos. [lpu npoBeneHun mabopaTOpHEX paboT COUCTACTCS HHAUBHAYANBHBII 1 TPYIIIOBOLT
MeTon BHIMOAHCHHS padoTel. Otuer mo mabopatopHoii padoTe DOMKCH COOCpPXAaTh. ATy
BBINOJIHEHHs pabOThl; Ha3BaHKe H Lelb PadoTol, xo1 padoTh, 3aroTOBKH TAbIML 115 3aNONHEHHS
IKCHEPUMEHTANIBHBIX JAHHLIX, HadJIOJaeMble SBJIEHHS, YPABHEHUS XHMHUYECKUX pPeaxuHii
npeBpalleHHii, COMPOBOKAAKIIMX IKCTIEPUMEHT, CXEMbl MPUOOPOR; pacyeThl, rpad K, BBIBOADI
(Teoperuueckoe 00OCHOBAHUE MONYUYEHHbIX Pe3YAbTATOB). JIaDOpPATOPHBII KypHa 3anoaHseTcs
B TIPOLICCCE BhIMOMHEHUA paboTel. llpu 3ammTe nadopaTtopHoii padoTel CTYACHT OOIDKCH YMETh
OOBACHATD WEJH, 3aAa4H, XOA MPOBSACHHA padoThL, €¢ PC3VJIBTATHI, CACIAHHEIC BEIBOALL, A TAKIKE
OCHOBHBIE M KOHCTPYKTHBHBIE CIOCOOHOCTH HCMOIb3yeMore odopynosanus. Oruer goinkeH
NPEAOCTABIATLCS NPENOJABATENIO 01 MPOBEPKH B TEYEHUH HEIENIH [10CIE BbINMOJIHEeHHS
nabopaTopHoii paboThl.

7.2 Opranm3auns npouecca caMocToATEIbHOH padoThl.

BaskHLIM 11yTeM OCBOEHMS CTYIEHTAMH HOBBIX 3HAHWI, YMEHHH 1 HABLIKOB B OCBOEHHH
AUCUMILIHHBI SBISIETCA TEKYLIAs ¥ TBOPYECKas MPoOIeMHO-OPHEHTHPOBAHHAS CAMOCTOATEIbHAS
padoTa, KOTOpas MMeeT MBI 3aKpenieHre M yriyOneHue 3HaHUM, MONyYeHHbIX Ha ayAHTOPHBIX
3aHATUAX, MOMCK M MpHOOpeTeHHe HOBbIX 3HAHMW W ymeHuit. B camocTtosTensHoli pabote
3a70KE€HA BO3MOXXHOCTE CAMOCTOSTSIIBHOCTH MBIIUICHHSI, TBOPYCCKOH aKTHBHOCTH CTYACHTA.

Ilpu opranm3anyy BHCAY AUTOPHOI CAMOCTOATCNBHOI padoTh! HCIIOIB30BAHbI CICIYIOLINC
ee (POpMbL: NOATOTOBKA U Harucanue pedepartos, NOKNAL0B, MoI00P U H3YHEHHE JTUTEPATYPHDBIX
HCTOYHUKOB, M0I00p HILTIOCTPATHBHOMO H ONMTUCATENLHOIO MATEPHANA [10 OTAEILHEIM Pa3aenam
Kypca B ceth «MHTepHeT», pelleHue 3aaa4, TECTUPOBAHMUE,

JInst BBINOJHEHHSA TECTOBBIX 3aaHuil, HEOOXOAUMO MOMHHUTH, YTO Tepel HAualoM
BBEINOJHCHUS TSCTOB CICAYET BHHMATEIBHO H3VUUTE TEOPCTHUCCKHII MaTCpHal H OTBETHUTH Ha
BOIIPOCH! 11 YCTHOTO KOHTPOJISL.

Peruenue 3amad — OOMH K3 HNEMEHTOB NPOLECCa U3YUeHHH aucuMivbel. [Ipu pemwenny
3a1a4 3aKPENUTAIOTCs 1 yITyOIstoTCs TeopeTHIeCKHEe 3HAHUH, TPHOOPETAIOTCS HABBIKH H YMEHHS
MPUMEHATH OCHOBHbIE 3aKOHBI K PEIIEHHH) KOHKPETHBIX 3a7a4, NpHOOPeTarTCs HaBbIKH
MOMB30BAHNUA MATEMATHUECKUM AMNapaToM 1 HaBbIKK BhiducieHus. [Tepen pelieHHeM pacueTHbIX
3a71a9 HCOOXOOMMO BHHMATCIBHO H3VYHTH TCOPCTHUCCKHI MaTepHal M pa3odpaTh IPHMEPH
permmeHus 3agad. B pemmeHHH 3amay OOMIKHBEI CONCPKATBCS (POPMYIBI M BCC BEMHUCICHUS C
ykazaHuem enunuu u3mepenus. [Ipu soluucnennsx HeoOxoaumo odpawars BHHMAHHE HA HMX
TOYHOCTE (MCTIOJBL30BAHME HYIKHOIO Yucia 3Havawmx uudp) v codniogenne npagun OKPyrieHms.

Pabora Han pedepatoMm npeanonaraer  yrayOneHHOe  U3YYE€HME, aHanu3 U
CHCTEMATHHeCKOe H3NMokeHHe H3OpaHHON npodaeMaTHKH, PasHOCTOPOHHIOK OLEHKY, ee
comep:kaHKe U 3HadeHue. Pedepar momxeH OBITL HANKCAH HA YPOBHE KPHTHUECKOTO, HAYUIHO-
aHaUTHUeCKOTO 0030pa. KumroueBrle MOHATHS W TEPMHHEL, OOCY)KTACMBIE U HCIOIL3YCMEIC B
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pedepare 10MKHBI ObITE TOUHO ONpPEAeNeHbl, 3aKOHLI TOUHO ¢POPMYITHPOBAHLI, BCE PACCYIKACHHS
JOJKHBI BECTUCh B CTHJIE HAY4HOH AMCKYCCUM, ObITh 0DOCHOBAHHBIMU, OMUPATHCA HA (HaKThl 1
JIOTHYECKH CBSI3aHHO BECTH K ONPEICICHHBIM HICIM UM THIIOTE3aM, PE3yIBTaTaM H BEIBOmam. B
33aKJIOUCHHHM YMOCTHO ZaTh KPaTkoe pPC3IOME, WTOTH W BBIBOOBI MPOICTAHHOH padoThl,
OXapaKkTepPH30BATDL HAMTPABIEHYA W NEPCIIEKTHBEI JATbHEHHX HCCIeIOBAHMII.

Hudopmauns no dpopmam camocroaTensHoH padoThbl, CPOKaM BbINOIHEHHS U Popmam
OTHETHOCTH TMpeSICTaRNeHa B Tabnule,

Ne | HaumeHoBanue pasaena DopmbI Cpoku Dopma
CaMOCTOSTEIbHOMH padoThl | BBIMOTHCHHS | OTYCTHOCTH
(menens)

1 Brenenue. Ilpenmer  u | AxkTyanusanus | Ompoc

COIEPIKaHHE XMMHH. coAep KaHUs XUMHH
CPEAHEH WKOJIbL.

2 CtpoeHne atoMa. | CaMocTOSTCIRHAS 2 KoncnexT.
[Mepuonuueckuii  3akon u | npopaborka Tem paszena Ompoc. Tecr
nepuoaHYecKas cucremMa
JINZN MeHneneesa.

XHMHYecKas CBA3b

3 | Bewectso B pazauuHeix | CamocTOATENbHASA 3-4 Koncnexr.
{pa30BBIX COCTOSHHUAX, npopaboTKa pasaena Onpoc. Tecr

4 | Tepmoxumus. JnemenThl | Pabota ¢ yueOHoit 5-6 OTuer no
XUMHUECKON JAUTEpaTypoi H pacyeTHbIM
TEPMOAHHAMHKH. CIIPaBOYHOMN 3a7a4aM.
XHUMHYECKOE PABHOBECHE. JIHUTEpaTy PO, Tect

JIeKLHOHHBIM
MatepHaioM.  Pewenne
pacueTHbIX 3a]1a4

5 | DnemenTbl xumudeckoi | Pabora ¢ yuebHoM 7-8 Oruer o
KMHETHKH, Kuneruka | nutepatypoi [ pacyYeTHbIM
reTEPOreHHbIX  MPOLECCOB. | CAPAaBOYHOMN 3aa4aMm.
Karanms. JIHUTEpaTy PO, Tect

JTECKIMOHHBIM
MatepHaioM.  Pewenne
pacHeTHbIX 3a1ayq

6 | PacTBopubl. Peakuun B | Pabora ¢ yuebHoM 9-10 Oruer o
BOIHbLIX PacTBOpPax IUTEPaTYPOi H pacyeTHBIM

CIpaBOYHOM 3a0a4aM.
JIUTEpaTYpPOi, Tect
JTECKIMOHHBIM

MarcpuanoM.  PemeHue

pacHeTHbIX 3a1ay4

7 | OkuCcIUTENBHO- Pabota ¢ neKUHOHHBIM 11-12 Ompoc
BOCCTaHOBUTEIIbHbIE MaTEPHATIOM.

MPOLIECCHI.

DNEeKTPOX HMHUYECKHE
MPOLECChl B 3MEKTPOSUTAX.
Kopposus w 3amura oOT
KOPPO3HH.

8 | Xumus KOMILTeKCHEIX | PadoTa c yacOHOH 13 Ompoc
COeAMHEHN. JIUTEPaTYPOi g
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KommnexcoobpazoBanwe B | JI@KULHOHHbBIM
pacTBopax. MaTepHaNIOM
9 | Xumust BOABL Padota ¢ yueOHoii, 14 Pedepar,
CMpPaBOMHOW W HAy4HOI AOKNAnbI,
JHUTEPATYPOI, Mpe3eHTaluU
JTECKIMOHHBIM
MaTepPHaNIOM U HHTEPHET -
pecypcamu
10 | Xumus nemeramior u  ux | Pabora ¢ yuebuoii, 15-16 Pedepar,
COeIMHEHWNT. CIPaBOYHOH U HAYYHOH JOKIIanbL,
JIUTEpaTYpPOi, npes3eHTalun
JTEeKLUMOHHBIM
MaTepHaIoM H HHTCPHET
-pecypcamMu
11 | Xumuss  weramnoe u ux | Pabota ¢ yuebHOM, 17 Pedepar,
COCOUHECHUI. CMPaBOUHON U HAYUHOH OOKIaObI,
JINTEPaTyPOH, npesenTraunu
JIeKLHOHHBIM
MaTEPUANTOM H UHTEPHET
-pecypcamMu
12, | Xumust v HadotexHonoruu. | Padora ¢ yuebHolid, 18 Pedepar,
Dkojoruyeckas XMMMs M | CMPaBOMHOW N Hay4HOH AOKNAAbL,
«3CJICHAs XUMHS». JTHUTEPATypoOii, Ipe3CHTaLNH
JTECKIMOHHBIM
MaTePHATIOM U HHTEPHET
-pecypcamMu

B oceoennyn gucuMNIMHBI MHBANHIAMH H JIMUAMH C OTPaHWYE€HHBIMH BO3MOMKHOCTSAMHU
3M0poBbA QONBIIOE 3HAYEHHE UMeeT MHAMBMAyaJbHas yuedHas padoTa (KOHCyMbTaluM) —
AOTOMHUTENBHOE Pa3bACHEHHE YHeDHOro Martepuana.

HWunuennyaneHble KOHCYABTALMH 10 TIPEAMETY SIBIOTCA BaKHBIM  (PakTopoM,
CIOCOOCTBYIOIIMM MHANBHAYATM3AUNN OOYICHHS H YCTAHOBJICHUIO BOCITHTATE/IBHOIO KOHTAKTa
Mexly rnpenopaparesieM M 00yHamOWMMCH HMHBAIMAOM MM JIMLOM C  OrPaHHYEHHBIMH
BO3MOKHOCTAMHU 300POBbA.

8. llepevyeHr HHPOPMALHOHHDBIX TE€XHOJIOTHH, HCII0JAb3YEMbIX NMPH OCYILECTBIEHHH
00pa3oBaTeNLHOIO Npouecca mo gucumminne Xuvus. Yaers 1

8.1 llepeuens HHPOPMALHOHHBIX TEXHOJIOIHIA.

- Henonb3oBanne 351eKTPOHHBIX MPe3eHTALNH NPy NpoBedeHru Jiekuni, n1adoparopHbIx
padoT u 3aiuTe pedepaTos.

8.2 llepeueHs HEOGXOAHMOI0 MPOrPAMMHOIO O0eCIIeYeHUsl.

B npouecce 0CBOEHHS DUCLHIIHHBI UCTIONB3YETCH CIEAYIOEE TPOTPAMMHOE
obecneuenue: Microsoft Office Profcssional Plus, Microsoft Windows.

8.3 llepevenr HHPOPMAUHOHHBIX CHPABOYHBIX CHCTEM H COBpPeMeHHbIe 0a3bl
npodecCHOHANBHBIX JAHHBIX
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1. Dnexrponnas Oubnmorednas cucrema «Yuusepcurerckas Oudnmnorexka ONLINE»
(http://www.biblioclub.ru);

2. DnexkTpoHHast OMONMHUOTEUHAs CHCcTeMa M3maTenberpa «Jlanby (http://e lanbook com/);

3. DnextpoHHas dudbmioreunas cuctemMa «tOpaiity (http://www biblio-online ru/),

4. Cpepna moayibHoro guHamudeckoro odyqenwus (http:/moodle kubsu.ru/)

5. Baza y4eOHbIX 11aHOB, yuedDHO — METOAMYECKHX KOMILIEKCOR, nydnnkauunii u kondepenunii
(http://infoneeds.kubsu.ru/)

9. MarepuanbHo-TeXHHYeCKass 0a3a, HeodXoauMasi AJIS  OCYIIECTBJICHHS
o0pa3oBare/ibHOIO npouecca no aucuunanne Xumus. Yacrs 1

MarepuanbHo-TexHu4yeckoe obecrnedeHue JMCLUMILITHHbI
(MOayJisl) U OCHALEHHOCTb

L. JlekunonHbie Vuebnas  ayauropus s OpOBeHeHHs]  3aHATHH

3aHATHA JIEKIIHOHHOIO  THIIA: KOMIUTGKT  yueOHoit  medenu,

KOPOTKO( OKYCHBbII MHTEPaKTHBHbII NpOEKTOpP,

MyJibTUMeauiiHas kadenpa, AOCKa-3KpaH yHHUBepcalbHas ,

MenoBast nocka (ayoutopus 322c¢).

Ne Bun padot

2, JTabopaTopHbie VuyeOHas  ayauTopus AN NPOBEAEHMS  3aHATUI
3aHATHA naboparopHoro THIIA, YKOMILIEKTOBAHHAA
CTICIMATH3UPOBAHHON  MEOCNBIO, BBITSDKHOH  CHCTEMOH
BEHTUJISILIMU, MEJIOBOH AOCKOH, CpPEACTBAMH  MOKAPHOM
Oe30nacHOCTM M OKa3aHusi NEePBOH MENHLUMHCKOH MOMOLLH,
nabopaTopHeEIM 00OpYIOBAaHHEM: BECBHl TCXHOXHMHYCCKHUE,
JNEKTPUYECKHUE TIMTKH, HAOOphl XMMHUYECKOW mMOcyabl U
PeaKTHBOB, BOsHbIE OaHH, BAKYYMHbIE HACOCI, TEPMOMETPBI,
MarHuTHbIE Melaaku ¢ nogorpesoM MM-135H «Tarnep», pH-
metp «Dxcnepr-001-3.04», cnextpodoromerp B-1100
DKOBBH), naboparopueiii ucrounnk nuranust [TPOGKUIT
b5-71/1M, Bech aHamutmucckue Adventurer Pro AV114C
(aynutopus 439¢).

3. CamocrosTensH [MoMewienue i CaMOCTOATENLHONH PAdOThI, OCHALIEHHOE
as pabora KOMILICKTOM yueOHOH MeOenn, KOMIBIOTEPHOH TEXHHUKOH C
BO3MOKHOCTBK)  MOJAKMOUeHUst k cetw  «HMHTepHeT™ H
obecrniedennasi JOCTYNOM B JIEKTPOHHYIO UHPOPMALMOHHO-
00pa3oBaTeNbHYIO CpeAy YHHUBEpCHTeTA. (ayauTopus 431¢).

[pynnosele (MHauBuayanbHbie) kKoucynabrauuu (ayauropuss 425c, 416¢), Texkyuiuii
KOHTpOab (ayauTtopus 439c) U NpOMEKYTOYHas aTTECTAlLWs MPOBOAATCH B AYJAUTOPHUAX B
COOTBETCTBHHU C pacnucanueM (ayauropus 425¢, 416c¢).
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