





1 Hean v 3aaa4um u3yueHus aucuuniaudasl Heopranumueckas xummsi.
1.1 Ilens ocBOEHUS TUCUHUILIHHDI,

DopMHUpPOBAHNE €CTECTBEHHOIO-HAy4YHOIO MHPOBO33PEHHSI C Y4YE€TOM COBPEMEHHBIX
TeHJCHLMH pa3BUTUSl HAYKU W TEXHUKH, TEOPETHYECKass W IPAKTUYECKas MOArOTOBKA K
SKCHNEPUMEHTANBHON NESATEIbHOCTH BBITYCKHUKA.

1.2 3agayy AUCUMILIMHDI,

- OCBOCHHE 3HAHHI O 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MPOLIECCOB, 00
0COOEHHOCTSIX COCTaBa, CTPOCHMS, PEAKIIMOHHONW CIIOCOOHOCTH HEOPTaHUYECKHX BELIECTB,
BO3MOXHOCTHU HUX HUCIIOJB30BAHUA B IPOU3BOACTBE U COBCPILICHCTBOBAHUU TGXHOJ’IOFHfI;

- Pa3BUTHUE HAYUYHOI'O MBILIJICHUSA U O6LLIeTeXHI/ILIeCKOI\/'I SPYAULIUH, MTO3BOJIAOIINX
MPUMCHATD TCOPETUUCCKUE 3HAHUSA O HeOpFaHPI‘{eCKOfI XHUMHHU B BKCHepI/IMeHTaHbHOﬁ
NesITEIbHOCTH,

- q)OpMI/IpOBaHI/Ie YMEHUA CaMOCTOATCIIbHO OPraHU30BbIBATE CBOKO ACATCIIBHOCTD,
CHCTEMATH3MPOBATh MOJyUEHHBIEC 3HAHUS, PA3BUTHE HABBIKOB pabOTHI C yUeOHOH 1 HAyIHOH
JIUTEPaTypoi.

1.3 MecTo AUCHHUIINHBI B CTPYKTYpe 00pa3oBaTe/IbHOMN NPOrpaMmsl.

Jucrumuimaa Heopranudeckasi XUMUsI OTHOCHTCS K 0a30BOI YaCTHU AVCLHILIHH 010K
mucuuruiiH (B.1.5.06) ocHoBHOH 00pa3oBaTeNbHON MPOrpaMMBbl BBICIIETO OOpa30BaHHS IO
HanpasieHutro 27.03.01 Cranmaprmsamuss u Meposorust (npopunb: CraHmapTusamus H
cepTH(HUKALIHS).

JUJis1 yCTIeNTHOTO YCBOSHHSI XMMHUHU HEOOX OIMMbI 3HAHUS H YMEHHS, IPEyCMOTPEHHBIE
paHee OCBOCHHBIMHU JUCIHILIMHAMH MAaTEMAaTUYECKOTO M €CTECTBEHHO-HAYYHOrO XapakTepa
(pmsuka, maremarrka, nHpOpMaTHka). [IOHATHS U TEPMUHBI, OCBOCHHBIE TP U3yUEHUH 3THUX
KyPCOB HCIIOJIb3YIOTCS TPU 0OCY KIEHIH OCHOBHBIX 3aKOHOB U TEOPHH XUMUH U TIOJIE3HBI JJIsI
MOHUMAHUS U OCBOCHHUS XUMHUECKUX 3HAHUH.

@OyHIaMeHTAbHBIE XUMHUYECKUE TOHSTHS M HABBIKH, TMOJYYEHHbIE B Pe3yJbTaTe
u3yueHus Kypca Heopranndeckass XUMus, sIBJISFOTCS HEOTBEMIIEMOH 4aCTbI0 COBPEMEHHOTO
€CTECTBEHHO-HAYYHOr0 00Pa30BaHMs U JAIOT BO3MOXKHOCTh Ka4€CTBEHHO, Ha 00Jiee BHICOKOM
YPOBHE HM3y4aThb MOCJIEAYIOLINE IUCIHUILUIMHBI y4eOHOro IUIaHA: aHAJIUTHYECKass XHMHUS,
OCHOBBI aHAJIN3a M AHAIUTUYECKOTO KOHTPOJIS, OPraHNU3aLs U TEXHOJIOTHSL UCTIBITAHUHN H JIP.

1.4 IlepeueHb NJIAHHPYEMBIX Pe3YJIbTATOB 00y4eHHUS MO AUCHHILIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTEIbHONH POrPAMMBI.

OOGyuaroumiicsi, OCBOMBIIMH JAHHYIO TUCLUILIHHY, JOJDKEH 00J1a1aTh CIeAYO M
KOMIIETEHLIUAMU:

OK-7 — ciocoOHOCTBIO K CAMOOPTaHU3ALUU U CaMO0OOPa30BaHUIO;

I[IK-20 — crmocoOHOCTBIO TPOBOAUTH SKCIEPUMEHTHI 1O 33aJaHHBIM METOIHMKAM C
00pabOTKON M aHANM30M PE3yJbTATOB, COCTABISATH OMMCAHHS MPOBOJUMBIX HCCIECIOBAHUN U
MOATOTABINBATH JAHHBIE IJIS1 COCTABIIEHHSI HAYYHBIX 0030POB U My OIHKAIHA.

Ne Hnnexc Conep-xanue B pesynbrare usydeHus yaeOHOM AUCIUILTAHBI
II.11 KOMIICTCH KOMIICTCHLIU O6yLIaI'OH.[I/IeC$I JOJIPKHBI
1005051 (nnu e€ vacTh) 3HATH YMeETh BJAAETH
1. | OK-7 CNOCOOHOCTBIO - OpraHuU30BaTh CBOKO
- HaBBbIKaAMU
K ACATCIIBHOCTD JJIA
TJTAHUPOBAHHUST
camoopraHusa TOCTUKEHUS .
CaMOCTOSITENTbHON
o u HAMCYCHHBIX
padoTHI;
PE3YJIbTATOB,













O06nue
3aKOHOMEPHOCTH
XUMHUYECCKHUX HpOLIeCCOB

OcHOBHbIE TOHATHA: CHUCTEMBI, MapameTpbl
COCTOSIHUS, POLIECCHI, (PYHKIIH COCTOSTHHUSI.
Ilepssbrii 3aKOH TEPMOIUHAMUKU.
BHyTpeHHs1s1 sHeprust U ee U3MEHEHHE INpHU
XUMHUYECKUX InpeBpalleHusx. Temnora u
padora. DHTANBITHSL. CranpmaptHas
SHTampnusl oOpasoBaHus. 3akoH lecca u
SHTAJbINS XHUMHUYECKUX peaxiuil.
XuMuyeckue — peakuuu c MO3ULIUU
TEPMOAUHAMUKH. Y CcTONYHUBOCTD
XUMHYECKUX coeauHeHud. TomnmBo Kak
HUCTOYHUK 3HEPTHUH.

BTtopoii 3akoH TepMOIMHAMUKHU. DHTPOIHUS.
3aBUCUMOCTb SHTPOINUU OT TeMIEpPaTyphl.
CrannmaptHas oSHTponus. Tperwii  3aKoH
TepMonuHaMuKHU. DHeprus [ m66ca n sHeprus
I'enpmronsua. Kpurepun
CaMONPOU3BOJIBHOIO MPOTEKAHUS TPOLIECCOB
B U30JIMPOBAHHBIX U OTKPBITBIX CUCTEMAX.
Ob6parumocThb XUMHUYECKUX peaxiuil.
KoHcTaHTa XMMHUYECKOTO paBHOBECHS], Kak
Mepa TJIyOMHBI TPOTEKaHHsS MPOLECCOB.
VYpaBHEHUsT H30TEPMBI H300apbl, H30XOPHI
XUMHUYECKON peakuu. BiusHue napamMeTpos
Ha cocrosiHue paBHoBecus. Ilpuanun Jle
Illatrenre -  bpayna.  Ocobennoctu
paBHOBECHsI B F€TEPOTreHHBIX CUCTEMAaxX
CkopocTh  XMMHYECKOW  peakLuu, ee
3aBUCUMOCTb OT MPUPOABl U KOHLEHTPALUU
peareHTOoB, TemmepaTtypsl. Ilopsmox wu
MOJIEKYJIApHOCTh  peakuuu.  KoHcTaHTa
CKOPOCTHM M €€  3aBUCUMOCTb  OT
TeMIepatypbl.  YpaBHeHuHe AppeHuyca.
OHeprust akTUBaLMu. MexaHu3M U KUHETHKa
peakuuil B TOMOT€HHBIX M TI'€T€pPOreHHbIX
cucreMax. I'OMOreHHBII U TIe€TEPOreHHBIN
KaTajn3. AyTOKaTaJu3.

VY cTHBI
KOHTPOJIb,
TecT. Pemenne
PacUeTHBIX
3ama4

PactBOpbl. Peakuuu B
BOIHBIX PacTBOpax

OcHOBHBIE XAPAKTEPUCTUKH AUCIEPCHDBIX
CHUCTEM U HX KJ'IaCCI/I(I)I/IKaLII/Iﬂ. HcTunnrnie
pactBopel.  TepmommHammka  mpomecca
pacTBOpEHUS. I'mapatel, COJIbBATHI,
KPUCTAJJIOTUAPATHI. PaCTBOpI/IMOCTb ra3os,
}KHHKOCTefI, TBEPABIX BEIIECTB B BOAC.
HaCbIH_IeHHbIej HEHACBIIICHHBIC u
NEPECHIIIEHHbIE  PAaCTBOPHL CnocoOmt
BBIPDAXKEHHMsI ~ KOHLEHTpauuid  pacTBOPOB.
KonnuratusHeble CBOWCTBA  PacTBOPOB
HeanekTponuToB. Ocmoc.  OcmoTtuueckoe
naeneHue. JlapneHne HACBIIEHHOTO TIapa
pacTBopuTens Hax pacTtBopoM. IloBeieHne
TEMIEPATypPbl  KUIEHUS  pPacTBOPOB U

VY cTHBII
KOHTPOJIb,
TecT. Pemenne
PacUeTHBIX
3ama4
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MOHIDKEHUE  TeMIIepaTypbl  3aMep3aHust
PacTBOPOB. DJNEKTPOIUTHIECKAS
IUCCOLUALAS. H3oTroHnueckuii
ko3dpdument.  CuybHble U ciadbie
37eKTpOUThl. CTeNeHb 3JIEKTPOIUTHYECKOH
muccounuaru.  CBsi3b  M30TOHUYECKOTO
KO3(pPHUIIUEHTA CO CTEMEHBIO ANCCOLUALINH.
KoHncranTa TUCCOLIUAINH, 3akoH
pasbasnenuss OctBanmbaa.  OcobeHHOCTH
pPacTBOPOB CUJTBHBIX 3JIEKTPOJIUTOB.
AKTUBHOCTb HIOHOB. Honnas cuna
pactBopoB.  Ilporonutuyeckas  Teopus

KHCJIOT U OCHOBaHuil bpencrena u Jloypu.
Koncranta nmpoTOIMTUYECKOrO PaBHOBECHUS
KaK XapaKTepUCTHUKA CHJIbI KHUCIJIOTbI
ocHoBanus. [Jluccoumauust Boaesl. Honnoe
npoussenenue Bonsl (pH u pOH). CiocoOwr
ompenenenuss pH  pacteopos.  OOmas,
aKTUBHas M IMOTEHLHUAJbHAsI KHUCJIOTHOCTH
PacTBOpPOB. Peakuus HEUTpAIU3ALINH.
Bydepubie  pactBoprl.  Kiaccudukarms.
Mexanusm peiicteusi. bydepnas emMKoCTb.
I'upponus coneil. PakTopbl, BIAUSAIOUIME HA
npouecc ruaponnsa. Koncranra rugponusa u
pH pacTBOpOB TIUAPOIU3YIOLIUXCS COJEH.
I'eteporennble paBHOBECHSI B pPacTBOpax.
Koncranta  pacTBOPUMOCTH. Ycnosus
00pa3oBaHUs U PACTBOPEHHSI OCATKOB.

u

OkucnuTenpHo-
BOCCTAHOBUTEJIbHBIC
IPOIIECCHL
DNEKTPOXUMHUIECKHE
MPOLIECCHI
3JIEKTPOJIUTAX.
Kopposus u 3amura ot
KOPPO3HUH.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
npoueccbl. BakHelline OKUCAUTENU U
BOCCTAHOBUTEJIH. N3menenne

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIX
XapaKTepUCTUK BJIEMEHTOB B Iepuojax u
rpynnax nepuoaudeckon cucremel JIH.
Menpneneesa. CocTaBieHue  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX

peakuuii  (METON  MOHHO-3JIEKTPOHHOTO
OanmaHca).

DIIeKTPOXUMUYECKHE
IToreHunanb

MPOLIECCHI.
METAJUIMYECCKUX W Ta30BbIX
snekTponoB. CTaHmapTHbIE BJIEKTPOIHBIE
MOTEHIMAbl ¥ 3JEKTPOABIKYINAS CHIIA
rajbBaHMYECKOrO 3yieMeHTa. [loTeHIMabI
OKHCITUTETbHO-BOCCTAHOBUTEIHHBIX

(penokc) anextponoB. YpaBuenue HepHcra.
Pﬂ,[[ CTaHAAPTHBIX SJICKTPOAHBIX
NOTEHIMAaI0B. HampaBieHHe MPOTEKAHMSI
OKHCITUTETHbHO-BOCCTAHOBUTEIbHBIX

NPOLIECCOB.  DJIEKTPOJIM3  PacIUIaBOB M

VY cTHBIN
KOHTPOJIb,
TECT.

8




BOJIHBIX PacTBOPOB. [Ipumenenue
3NEKTPOSN3a. XUMHUYECKUE UCTOUHHUKU TOKA.
AJNBTepHATUBHBIE  HCTOYHHKH  SHEPTHH.
Xumuueckas u 3IIEKTPOXUMHUYECKAS
KOpPpO3Hsl. 3aIIUTa METAJIJIOB OT KOPPO3HUHL.

XuMHS ~ KOMITIEKCHBIX
COEeMUHEHMH.
KowmmnekcoobpasoBanue
B PacTBOpax.

KommnnekcHble coeMHEeHUs U UX MOJTyYeHUe.
CtpoeHue u  CBOHCTBA  KOMILUIEKCHBIX
coenquHeHuil. Homenknatypa, wusomepus
KOMILIEKCHBIX COEJIMHEHUM.
KommiekcoobpazoBanne B~ pacTBOpax.
Koncranta HECTOMKOCTH UM  KOHCTaHTa
YCTOMYMBOCTH.  XUMHUYECKasg CBSI3b B
KOMIUIEKCHBIX coenuHeHmsx (meron BC,
TEOPUs] KPUCTAITMUYECKOrO MoJisi). Peakium ¢
ydyacTUeM  KOMIUIEKCHBIX  COEIUHEHUN
(oOmeHHBIE, OKHUCJIMTEIbHO-
BOCCTAHOBUTEJIbHBIC).

VYV cTHBIN
KOHTPOJIb.

XI/IMI/Iﬂ HEMETAJIJIOB U UX
COeqUHEHUMN.

PacnipoctpaneHHOCTD XUMUYECKUX
sneMeHToB. Kiaccumukaums XuMHUECKHX
3JIEMEHTOB. OOmast XapaKTepUCTUKa
HeMeTaJu1oB. Bogopon u ero coeauHeHMs.
bop. dusnyeckne U XUMHYECKUE CBOMCTBA.
Coenunenus ¢ BopopomoM. KucioponHsie
coenuHeHus Oopa.

Heopranunueckast xumusi p-anemeHtos [V-A
IPyMNIbL. OObwas XapaKTepUCTHUKA.
AnnorpornHeie popmbel yraepona. OKcuasbl,
kapOoHatel, KapOunbel. bop, yrmepon -
HUHCTpyMEHTaJIbHbIE u abpa3uBHBIE
Martepuanbl. CoenUHEHUs  KpeMHHsS WU
repmMaHus.  XUMHsS  TOJYIPOBOJHUKOB.
CunmMkatel W QNIOMOCHJIMKATHL  OOIIast
XapaKTepUCTHUKA, CTEKJIO, CUTAJLIB,
LIEMEHTBI, KEpaMHUKa.

Aszort, pocdop u nx coequnenus. Kucnopon,
cepa, CelieH, TeNIyp U HX COEJUHEHHS.
l'anorennl. CoenuHeHus C  BOJOPOAOM.
Kucnoponnele coennHeHusl.

VY cTHBII
KOHTPOJIb.
Joknansr,
MPE3CHTALINH

XUMHUS METaJIOB U UX
COETMHEHUH.

Meramnel: o0mas XapakTepUCTHKA, CIUIABBHI,
METOnNBl MOJydyeHHs. Pacnonoxxenue —s-
METaJUIOB B  MEPUONUYECKON  Talmuue.
@u3nyeckue M XUMHYECKHE CBOWCTBA S-
METAJJIOB U UX coenuHeHui. [Ipumenenue s-
METAJJIOB U UX COeNUHeHUN. Pusnyeckue u
XUMHUYECKHE CBOHCTBA pP-METAJIOB U UX
coenuHeHuil. lIpumeHenne p-MeTamioB U UX
coenuHeHuil. Pacronokenne d-meTamioB B
MEPUOANYECKON Tadumie. OcHOBHbIE
busnyeckne CBOWCTBA d-MeTanmnos.
XuMUYecKue CBOWCTBA d-METa/yioB W WX
coequHenuil. [Ipumenenue d-meramiosB u ux

COeqUHEHUN.

VY cTHBII
KOHTPOJIb.
Joknansr,
MPE3CHTALINH
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TexHOoJOruss WHTEPAKTUBHOIO OOy4YEHHs 3aKII0YaeTcs B TOM, YTO HAa TPOTSHKEHHH BCETO
yueOHOro BPEMEHU MPOUCXOAUT OOMEH MHEHHSIMH, BBICIYIIUBAIOTCS U OOCYXKAAIOTCS pa3HbIe
TOYKH 3PEHHUSI CTyAeHTOB. WHTEpakTUBHBIE METOIOBI — 3TO CIOCOOBI LIEIeHANPABICHHOTO
YCUJICHHOTO B3aMMOJICHCTBHSI MTPETIOABATENN U CTYEHTOB 110 CO3AaHUI0 ONTHMAJIBHBIX YCIOBHIMA
nporuecca oOy4eHusl.

Opranmzauysi U3y4eHHsl MaTepuana Kypca OCYILIECTBISIETCS HAa OCHOBE CHCTEMHO-
IeSATEeIBbHOCTHOTO MOAXO0/IA U PEKOMEHIALINi IO3TAITHOTO (POPMHUPOBAHNS YMCTBEHHBIX IEHCTBH.
IIpn ocBOEHNH AMCLMIUIMHBI UCTIONB3YIOTCS KaK TPAJIULIMOHHBIE, TAK U HOBBIC TEarOrn4ecKue
TexHosoruu. Jleknym u nabopaTopHble 3aHATHA SBISIOTCA TPAOULIHOHHBIMH IPU OOyYEHHH B
BY3aX U CIIOCOOCTBYIOT (POPMHUPOBAHHIO Y CTYACHTOB 0230BbIX 3HAHHUI, OCHOBHBIX MBICIIUTEIbHBIX
orepauuii, pPa3BUTHUIO JIOTHKU. JIEKIWHM HOCAT MOTHBALMOHHO-TIO3HABATENIbHBIA XapakTep.
JlabopaTopHble 3aHATHUS SIBISIOTCS CAaMOCTOSATENbHBIMM M HMEIOT MPOOIIEMHO-TTOUCKOBBIN
xapakrtep. JlabopaTopHyo paboOTy, BBITONHSEMYI CTYIEHTOM, MOXKHO CYHTATh MPOOJIEMHON
cCUTyauned U €€ peIleHHe I03BOJIIET pPEeajln30BaTh TBOPYECKYIO MESITEIbHOCTh, Pa3BUTH
KOMMYHHKATHBHYIO CIIOCOOHOCTB KaXK/I0TO CTY/ICHTA, HAYYUTh €r0 apTyMEHTHPOBAHHO BbIPAJKATh
CBOU MBICIIH B IPUCYTCTBUH IPYTHUX, PA3BUBATh HABBIKH SKCIIEPUMEHTAIBLHOH paboThL. B kauecTse
CJIOBECHO-HAIJISITHOTO MeTOfa OOYYEHHS HCIONB3YeTCs JIEMOHCTPALMOHHBIH XUMHUYECKHI
SKCIIEPUMEHT, KOTOPBIH MPOBOAUTCS IPH YTESHUH JIEKLUI U TPOBEASHHUHU JJAOOPATOPHBIX 3aHSATHIA.
JIeMOHCTPAaLIMOHHBIM 3KCIIEPUMEHT MO3BOJSIET MPENOAaBaTeNl0 CcHOpMHPOBATh HHTEpPEC K
npeaMeTy y CTYAEHTOB, oOydaeT mpueMaM TeXHHMKH JIabOpaTOPHOrO 3KCHEPUMEHTA.
JIeMOHCTPaLIMOHHBIA 3KCIIEPUMEHT - UCTOYHUK NMPUOOPETAEMBIX CTYAEHTOM 3HAHHH, HABBIKOB,
YMEHHUH, CpPEeNCTBO TNPOBEPKH HCTUHHOCTH BBIABHUIAEMBIX THIIOTE3, PEIIeHHs Y4eOHBIX U
UCCIIEIOBATEIBCKUX MPOOIIEM.

Jns noBbimeHuss >(QHEeKTUBHOCTH y4eOHOrO TPOIECcca WCIONB3YIOTCS  CIEAYIOIINE
00pazoBaTesbHbIE TEXHOJOTHH: HH()OPMALIMOHHO-PAa3BUBAIOIIE TEXHOJOTHH, HATIPABJICHHbIC HA
(dbopMHupOBaHHE CUCTEMBI 3HAHUH, 3aIIOMUHAHNUE U CBOOOHOE OoneprpoBanne UMH. Mcrob3yeTcs
METO TMpOOJNEMHOrO U3JIOXKEHUs MaTephalia, CaMOCTOATENbHOE W3YYEHHE JINTepPaTyphl,
NPUMEHEHNE HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTUH JIJIsl CAMOCTOSITEIbHOTO TIOTIOJTHEHNSI 3HAHUN
BKJIFOYasl UCMOJIb30BAHNE TEXHUYECKUX M 3JIEKTPOHHBIX CPEACTB MH(POPMALINH, IESITEIbHOCTHBIE
NPAaKTUKO-OPUEHTHPOBAHHBIE TEXHOJIOTUH, HAaNpaBJieHHble Ha (OPMHUPOBAHHE CHCTEMBI
npodecCHOHaTBHBIX NPAaKTUYECKUX YMEHHH TpU TPOBEACHHH SKCIEPHUMEHTAJIbHBIX
UCCIIeIOBAHNHN, 00ECTIEYMBAIOIINX BO3MOXKHOCTh KaUECTBEHHO BBIMOJHATH MPO(ECCHOHATBHYIO
IeATeIbHOCTD, Pa3BUBAIOIINE MPOOJEMHO-OPUEHTUPOBAHHBIE TEXHOJIOIWH, HAIPABJICHHBIE HA
¢dbopMupoBaHUE U pa3BUTHE POOJIEMHOTO MBILLIEHHS], MBICIIUTEIbHOW aKTUBHOCTH, CIOCOOHOCTH
BUAETh W (HOopMynHpoBaTh MNPOOJEMBI, BBIOUpATh CIIOCOOBI U CPENCTBA I WX PELICHHS,
TEXHOJIOTUH  JIMYHOCTHO-OPUEHTHPOBAHHOTO  OOYy4eHHH, MO3BOJSIIOINME  CO37aBaTh
UHIMBUAYaJIbHbIE 00pa3oBaTEIbHBIE TEXHOJOTHH, OOECIEeYMBAIOIINE Y4YEeT Pa3IUYHbIX
crocoOHOCTeH  OOyYarImuX, CO34aHME HEOOXOAMMBIX  YCJIOBHHM ISl PasBUTHA — HX
UH/IUBUAYAJIBHBIX OCOOCHHOCTEH.

JUis MHBAJUIOB M JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3IO0POBBS MOTYT OBITh
UCTIOJIb30BaHbI oOpazoBaTeNbHbIE TEXHOJIOTHH, MIO3BOJISIFOIINE MIOJTHOCTBIO
UHIMBUAYAJTU3UPOBATh COAEPIKAHNE, METOIBI U TEMITBI yUeOHOH AeATeNbHOCTH, BHOCHTD BOBPEMS
HEOOXOIMMBbIE KOPPEKTHBBI KaK B IESITEIBbHOCTb CTYACHTA-MHBAINIA, TAK U B JEATEIbHOCTD
npenogaBaTess.

Konnu
Bun 3ansatus Hcnonbp3yembie HHTEPAKTUBHBIE
Cemectp €CTBO
(JL, TP, JIP) 00pazoBaTeNbHbIE TEXHOIOTHU
4acoB
2 JIP becenpl, pazdbop cuTyanuii, mpe3eHTarus 16
JOKJIQIOB, COOOIEHHH B (hopMaTe MUHH-
KOH(epeHIUU
Hmoeo: 16
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4. OueHoyHble CPeACTBA ISl TEKYIIero KOHTPOJISI YCeBAeMOCTH U MPOMEKYTOYHOH
aTTecTauuu.

B cootserctBun ¢ IlonoxeHneM O MNPOBENEHUH TEKYLIErO KOHTPOJS YCIEBAEMOCTH U
NpOMEXXyTOUHON arttectanuu obyuarommxcst KyoI'Y u ero ¢unmanos, Tekymuii KOHTpPOJb
YCIIEBAEMOCTH CTYAEHTOB IIPOBOAUTCS B LIEJISIX COBEPLICHCTBOBAHUS U HEMPEPBIBHOIO KOHTPOJIA
KauecTBa 00pa30BaTENbHOrO MPOIecca, MPOBEpKe YCBOCHUs yueOHOro MaTepuasa, akTHBU3aLNH
caMoCTOsITeNNbHON paboThl cTyieHTOB. TeKymuil KOHTPOJb 3HAHUH CTYAEHTOB OCYIUIECTBISIETCS
MIOCTOSIHHO B TeUEHHH y4eOHOTro rofa. Buabl TeKyIIero KOHTPOIIs: YCTHBIN (MTMCbMEHHBII) OIpOC
Ha JIEKUUAX, 3amuTa JabopaTopHBIX PabOT, MOATOTOBKA IOKJIAAOB, MPOBEPKA BBINOJHEHUS
MUCBMEHHBIX JOMAIIHUX 3a/aHui (pacueTHBIX 33JaHUI), TECTUPOBAHME, MPOBEPKA 3HAHUHA IO
pe3yJbTaTaM CaMOCTOATENBHOMN paboThI CTYIEHTOB, OLICHKA aKTUBHOCTHU CTY/I€HTA HA 3aHITHSX.

OCHOBHBIM BHJIOM TEKYIIETO KOHTPOJISI 3HAHUH CTYIEHTOB OYHON (hOPMBI OOYUEHHS SBISIETCS
BHYTPHUCEMECTPOBAsI aTTECTALMs], KOTOpasi MPOBOAUTCS ONUH Pa3 B CEMECTP B 00s3aTEIHHOM
HOpsIIKE Ha BCEX KypcaxX B COOTBETCTBUH C IpaduKOM yueOHOro mporecca JaHHOTO CEMeCTpa U
3aBEPILIAECTCS HE MO3AHEE YEM 34 MECL 10 Hadaya MPOMEXYTOUYHON aTTeCTalluu.

IIpomMekyTouHas aTTECTAIHs TPOBOIUTCS MO JAHHON TUCIMIUIMHE B (popMe 3adeTa/3K3aMeHa.

4.1 ®oHA OLIEHOYHBIX CPEACTB AJIA MPOBeJeHHs TeKylero KOHTPOJIs.

B nonaoMm o6veme @OC odopmiteH Kak MPUIOKEHHIE K TPOTrPaMMe

4.1.1. Bonnpocel AJ11 YCTHOT0 KOHTPOJIsI

Pasnen 1. Beenenue. Ilpeamer u cogep:kanue XUMHH.

1. JlaiiTe onpeneneHus MOHATUSAM «atom». M3 uero oH cocrout, umeeT Jiu oH 3apsia? Ilpusenure
IJIAHETAPHYIO MOJIeNIb CTPOEHUsI aTOMA.

2. Kakos 3apsn anekTpoHa? 3a cueT 4ero npoTeKkaeT XMMHUYECKasl peakliysl, B UEM €€ CYLIIHOCTh?

3. Uro Takoe monekyna? Mmeer nu oHa 3apsn? Ilpuseaute mpumepsl MOJEKyN BemnecTs. M3
4ero OHU COCTOSIT?

4. Uro takoe noH? Mmeer nu oH 3apsa? Kakue ecTb THIBI MOHOB U KaK OHU HA3bIBAIOTCS?
[IpuBenure npuMepsl HOHOB pa3Horo tumna. Kak o0pasyroTcs Te win uHble THIBI HOHOB? OT
Yero 3aBUCHUT 3apsii HOHA?

5. Ilpueaurte npuMep XMMHUECKOI'O 3JIEMEHTA B COCTOSIHUAX | aTOM, MOJiekyJia, noH. [loscHuTe,
B YeM Pa3HULA MEXIY STUMHU TPEMsSI COCTOSIHUSMHU M KAKUMH CBOWCTBAMH O0JIaaeT Ta WIH
MHasi 4acTULA.

6. Uro Takoe kommuecTBO BemecTBa? Kak oHO obo3Hauaercs, B 4eM m3mepsiercsi? CKOJBKO
yactun conep:kut 1 monb BemecTBa? Kak o603HayaeTcst 4uCio 4acTuir?

7. Uro takoe momspHas macca? Kak ona obo3Hauaercs, B uem m3mepsiercsi? Kak paccunrarth
MOJISIPHYIO MacCy BellecTB?

8. IlpuBeaute mpuMepbl XUMHUYECKUX BelIECTB. UTO MOKA3bIBAIOT MOACTPOUYHbIE UHIEKCHI B
bopmyIax XUMHYECKUX BEIIECTB?

9. Uro Takoe crexnoMeTpudeckue ko3 duiueHTor? s 4ero ux paccTaBiAIOT B YPABHEHHSIX
XUMHYEeCKNX peaknuii? KakoBbl mpaBmia pacctaHOBKH Kodddunuentos? Uto mokasepiBaeT
CTEXHOMETPUIECKUN KO3 (PUIIUEHT B YPABHEHUHN PEAKLIIH?

10. Chopmynupyiite 3akoH Aoraapo. Uro Takoe HOpMalibHbIe yCiI0BUsA? UTO Takoe MOJISIPHBIN
o0bem raza? Kak oH obo3HavaeTcs, B ueM m3Mepsiercss U 4eMy OH paseH? Kakoit oObpem
3aHMMaeT ra3 KoJu4ecTBoM 1 Mounb npu H.y.?

11. Kak paccuuThiBaeTcsi 00BEM rasa MpH YCIOBHSIX, OTJIUYHBIX OT HOpManbHbIX? IlpuBenure
ypaBHeHHe Menneneesa- KianelipoHa, NosCHUTE KaKie BETUUUHbI TaM UCIIOJIb3YHOTCS.
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12.

13.
14.

15.

16.

17.

18.

19.

20.

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

31.

32.

33.

34.
35.
36.

[IpuBenure OCHOBHBIE (POPMYIIBI IS pacyeTa KOJMUeCTBa BelecTBa. Kakue BeMInHbI s
3TOTO UCTIONB3YIOTCSA?

Uro Takoe npocThie U CIokHbIE BemecTsa? [IpuBenure ux knaccudpuxanuro.

W3 4yero cocTosAT OKCHABI, COJIH, KUCJIOTBL, OCHOBaHUA? UTO Takoe KHUCIOTHBIE OCTATKH?
IIpusBenute npuMepsI 3TUX COCTUHEHUH.

Uro Takoe 3xBUBaNICHT? UTO Takoe (pakTop 3KBUBAJIEHTHOCTH M Kak OH oOo3Havaercs? Kak
€ro MOXXHO paccuuTarb? [l KakuxX B3JEMEHTOB OH SBJSETCS IMOCTOSHHBIM M Modemy?
IIpusenure npuMepsL.

Kak paccuntarh SKBHUBAJIEHTHYIO MacCy IMPOCTBIX N CJOXHBbIX BemecTs? Ilpuseaure
dopmMynbl, TOSICHUTE KakWe BEJIWYMHbBI B HUX Hcnonb3yrorcs. Kak oOo3Hauaercs
SKBUBAJIEHTHAs Macca, B HeM U3MepsieTcs’?

Uro Takoe 3kBUBaNIeHTHBIN 00beM raza? Kak ero MmoxHo paccuutath? [lpuBenure dpopmyny,
MOSICHUTE KaKUE BEJINYUHBI TaM HUCIIONIb3YHOTCH.

CoopmynupyiiTe 3aKOH SKBHBAJEHTOB, NPUBEANTE €r0 MAaTEeMAaTH4YE€CKOE BBIPAKEHUE.
IIpuBenure npumep NpUMEHEHHUs 3TOIO 3aKOHA.

Uro Ttakoe creneHb okucieHus? Kak omnpenenuTb MakCUMAalbHYIO CTENEHb OKHUCIEHUs
snemeHTa? Kak oHa CBsi3aHa C BaJI€HTHOCTbHIO?

Kakue snemMeHTBl NpOSBISIIOT TOCTOSHHYIO CTeleHb OKHCJIeHMs? UYeMy paBHa CTeleHb
OKHCJIEHUsI 3JIEMEHTOB B INPOCTBIX BellecTBax? Kakue mpaBuiia Hy»XKHO 3HATh AJI 3aIUCH
XUMHYECKUX (POPMYJI BEIIeCTB?

[IpuBenute knaccupukanuio BemecTB. Kakue OCHOBHBIE KIIACChl HEOPTaHHMYECKHX
coeuHeHui Brl 3HaeTe? M3 uero oHu cocTosT?

[Ipusenute knaccupukanuto okcuaos. Kak obpasyrorcs Ha3Banusa okcnnos? Kak Hammcatsb
(bopMyITy BBICIIIETO OKCHJIA 3JIeMEHTa?

IIpusenute knaccuduraunio kuciot. Kak 00pa3yroTcst Ha3BaHHUS KHCIOT?

[Ipusenute knaccuduraunio ocHoBanuii. Kak o0pa3yroTcst Ha3BaHUS] OCHOBAHHI?
[Ipusenute knaccudukauuto coneid. Kak o0pa3yroTcst Ha3BaHUs CONEi?

Uro Takoe snexTponut? Kakue BelecTsa siBISIFOTCS 3JIEKTPOIUTaAMU?

Uro Taxkoe snekTponuTHueckas auccouuanus? KakoBel mpaBuia 3amnucu  ypaBHEHMMH
3JIEKTPOUTUUECKON TUCCOTHALIAN?

IIpuBenute ypaBHEHUs OJTHOW U CTYNEHYATON AUCCOLMALIMHN KUCIIOT, COJIEH U OCHOBaHUM.
C ueMm pearupyroT KHUCIOTHble okcuibl? IlpuBenuTe mpumepbl peakiUH, AOKa3bIBAIOLINX
KHUCJIOTHBIe cBoMcTBa. IlpuBenure nmpuMep reHETHYECKOW CBSI3U «3JIEMEHT - KUCJIOTHBIN
OKCHJ - KUCJIOTHBIN OCTAaTOK - KUCJIOTa.

C uem pearupyroT OCHOBHble Okcuibl? IlpuBeaute npumepbl peakLui, HOKa3bIBAIOIINX
OCHOBHBIE CBONCTBA. I IpuBenuTE MpUMEpP reHETUYECKOM CBSI3U «3JIEMEHT - OCHOBHOM OKCHJ -
OCHOBAHUEY.

Uro takoe amdortepHOCTh? [[Is1 KaKMX 3JEMEHTOB XapakTepHbl amM(pOTEepHBbIE CBOMCTBA?
IIpusenure npuMepsL.

C uem pearupyror ampoTepHble okcunpl? [IpuBenuTe mpuMepsl peakuui, TOKa3bIBAOIINX
amdorepHbie cBolicTBa. [IpuBequTe NMpUMeEp reHETUUECKOHN CBSA3H «3JIEMEHT - aM(pOTEPHBI
OKCHJ - aM(pOTEPHOE OCHOBAHHE) .

Kak M3MeHsr0TCS KHCIOTHO-OCHOBHBIE CBONCTBA I S- M P-3JIEMEHTOB B NEPUOJAX CIIEBA
HarpaBo? Kak 3T0 CBsI3aHO C METAUNIMUECKUMHU U HEMETALTMYECKUMHU cBoiicTBaMu? OT 4ero
3aBUCAT KUCJIOTHO-OCHOBHBIE CBOWCTBA COeNMHEHUH d-371CMEHTOB?

IIpuBenure XUMUYECKHE CBOMCTBA KUCIOT.

IIpuBenure xUMUYECKHE CBONCTBA OCHOBAHMUIA.

[IpusenuTe npumeps! aMpOTEpHBIX OCHOBaHHH. C 4eM OHU MOTYT PearupoBaTh’
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37. IlpuBenuTe XUMU4YEeCKHE CBOMCTBA CONEH.

Pa3zpen 2. Ctpoenue aroma. [lepuoanyeckuii 3aK0H U NePHOAHYECKAS] CHCTEMA XHMUYECKHX
anemeHToB /[.U. MeHaeneesa. XuMu4uecKas CBA3b

1.
2.

10.

I1.

12.

13.

14.

15

16.
17.

18.

19.

Onumure TUTAHETAPHYIO MOZIEIb CTpoeHwMst aTroMma (Monens Pesepdopna).

Ha guem ocHOBaHa coBpeMeHHasi MozeNb cTpoeHus aroma? Kak paccmaTpuBaeTcst 3J1€KTPOH U
€ro IBIKEHUE B 3TON Monenu?

Uro Takoe snektpoHHOe obnako? Ilpueenute rpadudecku mpumMep 3JIEKTPOHHOTO objaka
atroma Bopopoaa. Kak n3MeHsieTcs IMIOTHOCTh 3JEKTPOHHOTO OOjlaka Mo Mepe yAaNeHHs OT
sapa u noueMy? Mmeer nu 351eKTpOHHOE 00JIaKO TPaHULBI?

Uro Takoe aromHas opourans (AO)? Ilouemy AO MoryT umeth pasHble pasmepbl? Kak 31o
BJIMSET Ha cBoiicTBa aToMa? Kak o0o3Ha49ar0TCs rpadiuecKky aTOMHbIE OpOUTANH, SJIEKTPOHBI
Ha opOuTasx?

[lepeuncnure kBanToBBIE uucna. s dero onm ucnonb3yrotcs? [loueMy Henb3st onmcaTh
3JIEKTPOH C MIOMOLIBIO MOHATHH KJIACCUYECKOH (PU3UKH (Macca, KOOPAMHATA, UMITYJIbC U T.1.)?
Kak oOos3Hauaercss riaBHOe KBaHTOBOe uucio? Kakue 3HaYeHHs NPUHUMAET TIJIABHOE
KBaHTOBOE YHCJ0? 3a 4TO OHO oTBevaeT? UTo Takoe sHepreTHIeCKU ypPOBEHb (3JIEKTPOHHBIH
CcIioi)?

DNEeKTPOHBI KAKOr0 YHEPTeTUYECKOr0 YPOBHS MMEIOT HAUMEHBINYIO SHEPTUi0? DIEKTPOHBI
KaKOT'0 YHEPreTUYECKOT0 YPOBHS HaXOIATCs Hanbonee OM3Ko K sipy u mouemy? Kak cBsizan
pasMep aTOMHOI OpOUTANN | TJIaBHOE KBAHTOBOE YHCIIO?

Kak obo3navaercst noboYHOE KBaHTOBOE YUCI0? 3a 4yTo OHO oTBevaeT? Kakue 3Ha4eHUsT OHO
npunumaetr? Kakoit ¢opme opOutamu OHU COOTBETCTBYIOT? YUTO Takoe SHEpreTudecKuit
MOypOBEHb?

Kak mpoucxonur paciuerieHue 3HepreTudeckux ypoHeil Ha monyposHH? Ckoipko AO u
3JIEKTPOHOB MOXKET BKJIFOUATh NMOAYPOBEHb TOro mimn nHoro tumna? [Tokaxkure rpaduyeck.
Kak o603HauaeTcss MarHuTHOE KBAaHTOBOE UMCIIO? 3a uTo OHO oTBeuaer? Kakue 3HauUeHHsI OHO
NPUHUMAET 711 opOuTanei pasHoro Tuma?

Uro takoe cnue? Kak oOo3Hauaercss CMHOBOE KBaHTOBOE umcio? Kakue 3HavyeHHs OHO
npuHuMaeT? Uto Takoe mapasuiesbHble U aHTIINAPAJUIEIbHbIE CITMHbI?

Cohopmymupyitre npunnun I[laymu. CKOJIBKO 3JIEKTPOHOB MOTYT HAXOAHWTHCS HAa OMHOMN
aromMHo# opOutamu? Kakossl ux cnimuel? [IpuBenure rpadudeckuii mpumep.
Cdhopmynupyiire mpasmino Kieukosckoro. OOBSICHUTE € €ro MOMOIIBI), TOYeMy TIpU
3aIOJIHEHUH HYHEPreTUYEeCKUX YPOBHEH 3JIEKTPOHAMH CHauaja 3aIloNIHSAETCS YPOBEHb 0S, a
MOTOM YK€ YPOBEHb Sd.

Coopmynupyiite npasuio ['yHza.

. KakoB mopsimok 3amojiHEHUsT SHEPreTHUEeCKMX YpOBHEW M moaypoBHe#n? Uro Takoe

3JIeKTpOHHAs KoHpuUrypaius aroma (3nekrponHas popmyia)? Kak ona sanuceiBaercs? Kakue
3JIEKTPOHHBIE KOH(PUTYpaNH SBISIFOTCSA YCTOWYHBBIMU?

CoopmynupyiiTe mepuoaNIECKUI 3aKOH.

Kakyro crpykrypy numeer Tabnnna MenaeneeBa? YKakure, Kak ONPENEIUTh MEPHOA, TPYIIILY,
NOATPYIITY.

C ToukM 3peHHUs HIEKTPOHHONW KOH(QUIypallMU aTOMa, YTO TMOKa3bIBA€T HOMEp 3JIEMEHTA B
NEePUOIUYECKON CUCTEME, HOMep TrpyIibl, Homep nepuona? Ilpusenure npumep.

Ha kakme cemelicTBa pasmemsitoTcss BJeMeHThl B Tabmmuue Menneneesa? Yem 370
oOycrnosieno? Kakumu cBoiicTBaMu OHU 00JamaroT (Metaundeckue, Hemeramanueckue)? K
KaKUM CEMEHCTBAM OTHOCSITCS 3JIEMEHTHI IJIaBHBIX M MoOOo4HbIX moarpynn? Ilpusenute
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20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31

34.

35.

36.
37.

38.

39.
40.

npumepsl. Kak N3MEHSIFOTCA METaIM4eCKUe U HEMEeTaJUIMYeCKUe CBOMCTBA MO NMEpUojaM U
rpynnam? IlpuBenure npuMepsl

UeM omnpenemnsieTcss BaJleHTHOCTb XHMHYECKOIO JJIEMEHTa B TJABHBIX M TMOOOYHBIX
noarpynnax? Kakue s1eKTpOHBI SBIAIOTCS BAJIEHTHBIMM U MOIYT NMPUHMMAThb y4dacTHe B
o0pa3oBaHUK XUMHUYECKOH CBSI3H?

Uro takoe sHeprus nonnzaunn? Kak oHa m3mensiercst o neproaam u rpynmam? OObsicHUTE
noueMmy. IIpuBenure npumeprl. Kak 3To BiuseT Ha XMMHUYECKHE CBOHCTBA 3JeMEHTOB? Y
KaKHX 3JIEMEHTOB HU3KHE SHEPIUU HOHU3ALUU U IToueMy?

Uro Takoe cponcTBo K anekTpoHy? Kak oHO m3mensercs o nepruonam u rpymnmnam? OObpsicHUTE
noueMy. IIpusenure npumepsl. Kak OHO BiuseT Ha XMMHUYECKHE CBOWCTBA 3JIEMEHTOB? Y
KaKHX 3JIEMEHTOB BbICOKOE CPOJICTBO K BJIEKTPOHY U IoueMy?

Kax n3MeHsitoTCsl paguychl aTOMOB M MOHOB IO Nepuofam u rpynnam? Kak 3To Biusier Ha
XUMUYECKHe CBOUCTBa sneMeHTOB? [lpuBenure mpumepbl. Y KakUX 3JIEMEHTOB CaMbIe
OonblIne paguychl U Io4eMy?

Uro Takoe snexTpoorpuuartenbHocTh? Kak oHa usmensiercst no nepuogam u rpynnam? Kak
BJIMSIET HA XUMUYecKue CBOMNcCTBa 3yeMeHToB? IlpuBenure mpumepnl. Y KakuxX 3JEMEHTOB
camasi BbICOKasi 3JIEKTPOOTPULIATENILHOCTD?

Uro Takoe OKHUCIUTENbHbIE, BOCCTAHOBUTENbHbIE CBOMHCTBA? Kak OHM M3MEHSIOTCA MO
nepuonaM u rpynnam? Kak 3To CBsi3aHO C 3JIEKTPOHHBIM cTpoeHueM atoma? Ilpusenure
npumMepsl. Kakue BeriecTsa sBISIFOTCS BOCCTAHOBUTEISIMH, & KaKHe OKUCIUTENSIMU U TTouemMy?
UeM ompenessiroTesi XUMUIeCKue U (U3NYeCcKe CBOMCTBA BelecTsa’?

Uro takoe xumudeckas cps3b? Kakyro npuposy, COriacCHO COBPEMEHHBIM IPECTaBIEHUSIM,
UMeeT XMMUYecKas CBsA3b? Kak M3MEeHATCS SHEPTUsl CUCTEMBI TP 00pa30BaHUU X UMHUYECKOM
CBSI3U M KaKHe CHIIbI €€ OOyCIIaBINBarOT?

[IpuBenure mpumep oOpa3oBaHMA XUMHYECKOH CBSI3M B MOJIEKyJie Bomopoxaa. Uro Takoe
MoJIeKyJIsipHast opOuTans? Kakumu 1ODKHBI OBITE CITMHBI B3AUMOIEHCTBYFOIIHMX 3JIEKTPOHOB,
y100BI 00pa3oBanach XUMHYECKAst CBA3h?

Jalite onpeneneHus: XapakTePUCTUKAM XUMUYECKON CBSI3U: AJIMHA CBSI3U, BAJIEHTHBIN YrOJ,
SHeprus cBs3U. B kakux enuHuuax oHU u3MepstoTcs? Kak 3aBUCHUT 3Heprusi CBs3U OT ee
nunbl? Kakasi CBsI3b siBiIsieTCsl Haubosee mpoYHoi?

Ilepeuncanre OCHOBHBIE BUAbI XUMHYECKON CBSI3H.

. MaliTe onpeneneHne KOBAJIEHTHOHN CBsI3U. 3a cUET 4ero oHa obpasyercs?
32.
33.

Uem 00yCII0BIEHBI HATIPABJIEHHOCTh U HACBIIIIAEMOCTh KOBAJICHTHOM CBSI3U?

Kax obpa3syercst KOBaJIeHTHasl CBsI3b 1O OOMEHHOMY MexaHu3Mmy? Kakue 3J1eKTpOHBI MOTYT
MPUHUMATH y4actre B oOpasoBanuu csizu? [IpuBenure rpadpudeckuii mpumep.

[Touemy xumMudeckasi CB3b MOXKeT 001a1aTh MOMAPHOCTBIO? Uem 00yClIOBIeHA TOMSIPHOCTD
cesi3u? [lpuBenanre mpuMep MOJSIPHON MOJIEKYJIbL, TIOSCHUTE, YTO Takoe d(H(HEeKTUBHBIN 3apsi,
SAEKTPUIECKUM MOMEHT JUTIOJIA.

Yro Takoe KOBaJIEHTHAs MOJISIPHAsI U KOBAJICHTHAsI HETIOJISIpHAst CBsi3b? [IpuBeauTe nmpumepsl
BEIIECTB C STUMHU TUTIAMU CBSI3H.

Kax oOpasyercst kOBaJieHTHAsI CBSI3b IO JOHOPHO-aKLENTOPHOMY MEXAHU3MY?

JatiTe onpenenaeHue MOHATHIO BaJeHTHOCTh. Kak MOJKHO ONpeneuTh BAJICHTHOCTD 3JIEMEHTa?
Kakue 31eMeHThl IMEIOT TOCTOSTHHYIO BaJCHTHOCTD?

Uem o0ycrioBlieHa BaJIECHTHOCTD, COTJIACHO METOy BAJICHTHBIX CBsizel? UTo Takoe OCHOBHOE
u BO30ykIeHHOe cocTosiHue atoma? [lpuBenure npuMepsl.

Kaxue 351eKTpOHBI SIBISIFOTCS BaJIGHTHBIMU 11 S,p,d,f — 371eMeHTOB?

Yem omnpenensieTcss MPOCTPAHCTBEHHAs CTPyKTypa Mosekya? I[loueMy MoneKkysbl UMEIOT

pasznyto popmy?
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41. JlaiiTe ompeneneHne TUIAM CBsI3U IO INEPEKPbIBAHUIO opOuTaneil: o, m-ces3saMm. Kakumu

TUnamMu opouraneii onu obpasyrorcs? CpaBHUTE TPOUHOCTD G- U T-CBSI3SIM.

42.Yro Takoe kpaTHOCTh cBsizu? IlpuBenmre mpumep oOpa3oBaHUs OOWUHAPHOH, IBOWHOW,

TpoWHOH cBsi3u. Kakumu TumamMu CBsi3M 1O TEpeKpbIiBaHUIO opdutajeil obpa3soBaHa
OJIMHapHasl, ABOMHas, TpoiiHas cBsi3b? CpaBHUTE NPOYHOCTb STUX CBsI3EH.

43. Yro Ttakoe rubpunusanus? Kako ee mexanmmsm? Kak mnpoumcxomur sp-, sp2, sp3 -

44.

45.

46.

47.

48.

49.

50.

rubpuamzanusa’? Kakyro reoMeTpuro UMEIOT MOJIEKYJIbl C TaKUM THUIIOM THOPHIN3ALUU Y
LeHTpanpHoro aroma’? Ilpuseanure npumepsl.

Pacckaxxure 0 cTpoeHUN TBEPABIX Tel. UTo u3 cedst mpeacTapisieT KPpUCTaUIMUecKast pererka?
IIpusenute npumep. Uto xapaktepusyer sHeprus Kpucrawundeckoil pemerku? Ilepeuncnure
XUMHUYECKHE TUIIbl KPUCTAJUIMYECKUX PELIETOK.

Uro u3 cebs mpencraBiIsieT MOJIEKYJISIpHAs KpUCTaJumdeckas pemrerka? Kaxwe dacTumbl
HaxoauTcs B y3nax peumerku? Kakoii Tun cssizu Mexay ysnamu pemerku? Kakosa sHeprus
TaKOM kpucrajuimdeckoil pemerku? Kakue BemiecTsa MOryT oOpa3OBBIBATH MOJIEKYJISIPHBIC
Kpuctanueckue pewerku? Ilpusenure npumepsl.

Uro u3 cebst mpeacTaBisieT aTOMHAsl KpUcTajuindeckas pemerka? Kakue yacTHLbl HAXOIUTCS
B y3iax peweTrku? Kaxoll Tunm cBsa3u Mexay ysiaamu pemerku? Kakosa sHeprus Takoi
KpucTajunueckoir pemeTtku? Kakue BemecTBa MOrytT o0pa3oBbIBATE MOJIEKYJSIPHBIC
KpucTaJInueckue pewerku? Ilpusenure npumMepsl.

KakoB mexann3M 00pa3oBaHUsI HOHHOM CBsI3U? UeM XapakTepusyercss HOHHOCTh CBsizn? Uem
OTJIMYAETCs KOBAJEHTHAsI MOJISIpHAsi CBsI3b OT MOHHOW? Ilouemy MOHHas CBsA3b He oOnamaer
HAMpaBJIEeHHOCTBIO U HACBIIIAEMOCTBIO?
Uro u3 cebs mpencTaBisieT HOHHAS KpUCTauTndeckas peuerka? Kakue 4acTHIbI HAXOTUTCS B
y3nax pemerku? Kakoll Tum cBsizu Mexay ysidamu pewerku? KakoBa sHeprus Takoi
Kpuctajumueckoir  pemerku?  Kakme  BemectBa  MoryT — 00pa3oBbIBATH ~ HMOHHBIC
KpucTananueckue pewmerku? Ilpusenure npumepsl
Uro u3 cebst mpencraBiisieT MeTaIMUecKas KpucTajanueckas pemerka? Kakue uacTuiibl
HAXOIUTCS B y3iax perreTkn? Yem oOycCIIOBIEHBI CBSI3U MEXy y3namu peurerku’ [louemy B
KPHUCTAJNINYECKON pelIeTKe MeTajula 3JEKTPOHBI Aenokanu3oBanbl? Kakosa sHeprus Taxkoin
KpUcTautnueckoi pemerkn? Kakue BemecTBa MOryT oOpa3oOBBIBATH METAJUIMYECKHE
KpucTanianueckue pewmerku? Ilpusenure npumepsl

CpasHure MIPOYHOCTB, TeMIIepaTypbl IJIaBJICHUS, MEXaHUYECKUE CBONCTBA,
3JIEKTPONPOBOAHOCTD, TEIMJIONPOBOAHOCTh, JIETY4YECTb PA3HBIX THUIOB KPUCTAJUIUYECKHUX
pewmerok. OOBsiICHUTE, MOYEMY OHU OOJIAAAr0T TEMH UM UHBIMU CBOHCTBAMH?

Pasnen 3. BemecTBo B pa3jin4HbIX (pa30BBIX COCTOSTHUAX

BB

Kaxoe B3aumonencTsue Mexxay 4acTHLIAMU Ha3bIBAETCSI MEKMOJIEKYJISIPHBIM?

Uro Has3bIBaeTCsA UMOJbHBIM MOMEHTOM? B Kakux eAMHMLIAX OH U3MepsieTcs?

Kaxoil tunonbHbIii MOMEHT Ha3bIBa€TCS MHAYKLUMOHHBIM? OT 4ero 3aBHCUT €ro BeJIUuduHa?
Kaxue Buabl MEXXMONEKYJIAPHOIO B3aMMOEICTBYS Bbl 3HaeTe? B ueM nx cylHoCTh?
ITouemy BomopomHas CBsA3b sIBsIeTCs crienuduyecknM B3aumozeiicreuem? Ilouemy oHa
BO3HUKaET?

Kaxue Tunsl kpucTagindeckux penieTok Bel 3HaeTe? OxapakTepusyiTe NpUpoay XUMUYECKOM
CBSI3U B KAXKION U3 HUX.

[Tepeuncnure pu3nIecKre CBOWCTBA, XapaKTEPHBIE AJIsT TBEPABIX TN U KUIKOCTEH.
CormocTaBbTe CBOMCTBA Ta30B, JKHAKOCTEW W TBEPABIX Tesl. OxapakTepusyHTe COCTOSHUE
yacTUL (MOHBI, aTOMBI, MOJIEKYJIbI) U X B3aUMOAEHCTBHE B BEIIECTBAX PAa3IMUHBIX (Pa30BBIX
cocrostHuil. Obcynure OCOOEHHOCTH TMPOSIBIICHUS TAaKUX CBOMCTB Ta30B, JKUAKOCTEH U
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10.

I1.

12.

13.

14.

15
16.

17.

TBEPIBbIX TeJ, Kak 0ObéM W ¢opma Tena WIM 3aHHMAeMOro MPOCTPAHCTBA, IUIOTHOCTS,
C)KUMaeMOCTh. UeM OTJINYAI0TCSl KPUCTAJUTNIECKHE TeJla OT aMOP(HBIX?

YTBepKOAlOT, 4YTO CBOWCTBAa JKUAKOCTeH u3oTponmHbl. Yrto 3710 o03Hauaer? Kakue
MEXXMOJIEKYJIIPHbIE B3aUMOJIEHCTBUS NPOSBIAIOTCS B JKUAKOCTSX U KaK OHHU BJIUAIOT HA
CBOMCTBA KUAKOCTEMN?

Haiite onpenenenue GpazoBoMy npeBpaieHuio win GazoBoMy nepexoay. B uem 3akirouaercs
paznmure ($a3zoBBIX MEPEXOAOB MepBoro u Broporo poxa? Ilpueenure mpumeps! (Gpa3oBBIX
nepexonoB 00OUX POIOB.

Ilepeuncnure OCHOBHBIE TUIIBI TBEPABIX TeJl. M3 KakuX 4acTHI] U 3a CUET KAKUX XUMUYECKUX
cBsizell 00pas3yroTcsi TBEpABIE Tena pas3nnuHblx TUnos? Ilodemy BermecTBa, HECMOTps Ha
nojo0ne MX CTPYKTYp, HApUMep CTPYKTYp THIA ajMas3a, CYIIECTBEHHO Pa3IHYArOTCS IO
cBotictBaM? Ha oOcHOBe Kakux MNPHHLIUIOB (POPMHUPYIOTCS CTPYKTYyphl criiaBoB? Kakue
CBOMCTBA U NOYEMY XapaKTEPHBbI ISl K&XK10r0 TUIA TBEPABIX Te?

Hcxonst M3 KUHETHUECKUX NPEACTaBICHUH OOBSICHUTE, MOYeMy IPOUCXOAUT IJIABIICHHE
TBEPAOIO Teja, UCTIapeHUe U 3aMep3aHHe KUAKOCTH?

B uem cMbic noHATHS «3HEprus peiueTk»? [loueMy sHeprus pereTky 1 XJI0puaa HaTpust
Oonblie, YeM A XJIOpHaa Kauus?

UeM MOXXHO OOBSICHHTH S3JEKTPUYECKYIO MPOBOAUMOCTb M TETUIONPOBOIHOCTb TBEPHBIX
MeTaJI0B?

. Ob6psicHUTE, TOUYEMY aMa3 SIBISIETCS AUDJIEKTPUKOM, & KPEMHHH — MOy POBOJHUKOM?

Kakue »1exTponuThl OTHOCSATCS K TBEpAbIM 3yiekTponuTam? Kakoil TN HpOBOIUMOCTH
SIBJIIETCS. OCHOBHBIM B TBEPIBIX 3jiekTposnuTax? Kak MOXHO OXapakTepu3OBaThb BEJIUUHHY
MIPOBOAMMOCTH TBEPJBIX 3JekTponnuToB? Ha kakue gBa OCHOBHBIX KJlacca MOAPa3AeNstoTCs
TBEPAbIE SJIEKTPOJIUTHI?

Uem 3ameuarenbHbl >kuakue kpuctajuibl? Kakue ux pasHoBugHocTH u3BecTHBI? Kakue
0COOEHHOCTH CTPOCHHSI MOJIEKYJ MPOSIBISIFOTCS Y BELIECTB, KOTOPBbIE OOPa3yIOT KUAKHUE
kpuctauiel? OOBACHUTE, YTO NAa€T OCHOBAHME PACCMATPUBATH JKUJKHE KPUCTAJUIBI Kak
MEPEXOIHOE COCTOSIHME MEXAY TBEPABIMHM KpUCTAUIaMU U >KUAKOCTAMU? Kak ¢ momouibro
KUJKUX KPUCTAJUIOB pernaercs 3a1ada GUKCHPOBAHHS H300paskeHHH, BOCIIPOU3BEICHUS UX B
L[BETE.

Pa3znen 4. O0mue 3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB

el e

ISANES

10.

Uro usyuyaer xuMudeckas TepMOANHaMUKA?

Jlalite onpeneneHrne NOHATHIO «XUMHUYECKask CUCTEMAY.

Ilepeuncnure TUIIBI XUMHUYECKUX CUCTEM, JaiiTe X XapakTepucTuky. Ilpuseanre npumepsl.
Kakue napameTpel BIHSIOT Ha TePMOJMHAMHYECKOE COCTOsSHHME cucTembl? UTo Takoe
CTaHJapTHbIE YCIOBUA?

Uem xapaxkTepu3yercsi TepMOJANHAMUYECKOE PABHOBECHE CUCTEMBI?

Kakue Tume! TepMOAMHAMUYECKUX MPOLIECCOB MOTYT MPOTEKAaTh B XUMUYECKUX CHUCTEMax?
JlaliTe X XapaKTEPUCTHUKY.

Coopmynupyiite 1 3aKOH TEPMOIWHAMHKH, 3aMUIINTE €r0 MAaTEMAaTUYECKOE BbIPaKEHUE.
JlaiiTe onpeneneHne MOHATHIM «TEIUIOTa», «padoTa», KBHYTPEHH:S dHepris». Kak MokHO
UHTEPIIPETUPOBATH STOT 3aKOH IPUMEHUTENbHO K XUMUUECKOMY IpoLieccy?

Kakass pabora dame Bcero COBEpINAOTCA B XUMHYECKHX cuctemax? Kak ee MOXHO
paccuuTathb?

Haiite onpenenenue sHTanbuu. Kak ee MOxkHO paccuntarh?. Kak oHa 0003Ha4aeTcs, B 4eM
nusMepsiercs?

Uro Takoe terioBoit dddexT peakiuu? Kak oH 0003Ha4aeTCs, B 4eM U3MEPSIETCs, Y€MY OH
paBeH IpU MOCTOSIHHOM JAasiieHun? [lalite onpenenenue 5K30- U 3HAOTEPMUYECKOMN peakiiy.
Uro MOXKHO CKa3aTh O TeTIoBoM 3¢ ekre 00paTuMOro XUMHIECKOTro mporecca’?
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

Uro wusyuaer tepMoxumusa? Uto Takoe Tepmoxumuueckoe ypaBHeHue? Ilepeuncnure
0COOEHHOCTH 3aIUCH TEPMOXUMUYECKHUX YPABHEHHI.

Uro Takoe craHmapTHas SHTanbnus odpasosanus Bemectsa? Kak oHa o0o3Havyaercs, B uemM
U3MepsieTCs U Kakue 3HaUeHUs MOXKeT IPUHUMATh?

Cohopmynupyiite 3akon ['ecca. [loscHUTE CMBICT 3TOTO 3aKOHA HAa MPUMEPEe XUMHUYECKOH
peaxkuu.

Coopmynupyiite ciencrsust 3 3akoHa ['ecca. IIpuBenuTe mMareMaTHUECKOE BBIPAXKECHHUE,
MOSICHUTE, JJISl pacyeTa Kakoi BeIMYMHbI OHO IIPUMEHSETCS.

Uro Takoe suTpOmnus? B yem oHa m3mepsiercs, kak obo3Hadaercs? Kak ce MOJKHO paccuuTaTh?
Ot kakux GaxTOpPOB OHA 3aBUCHUT?

ITosicHuTe Ha MpuMepe, Kak U3MEHsIETCS SHTPOINS BEIECTBA MPU MOBBILIEHNH TEMIIEPATYpPBbL.
C 4em cBsi3aHbl 3TU U3MEHEHMsI? B kakOoM arperaTHOM COCTOSIHUUM 3HTPOIUS camasl BbICOKasi
U TIouemy’?

Uro Takoe cTaHmapTHAs SHTPOIHS BEIIECTBA, KaK OHA 0003HAYAETCs, B YEM U3MepsIeTCs?
Kax M0kHO paccunuTaTh U3MEHEHHE SHTPOIUHU B IIPOLIECCE XUMUUECKUX PEeaKIINil?
Cdhopmynupyiite 2 3aKOH TepMOAUHAMHKH. J{JIs1 KaKMX CUCTEM OH NMpuMeHuM? MOoxeT u
peakuust IpoTeKaTh ¢ yMeHbIneHrneM SHTponun’ Kakue nsa (akropa sIBISIOTCS ABMKYIIEH
CHJION CaMONPOU3BOJIBHOIO POTEKAaHUs peaKLuu?

Kak paccuntars sHepruro ['md6ca? Kak ona oOo3Hauaercs, B yeM m3mepsiercsi? J{ist gero
UCHIOJIBb3yeTcs 5Ta BenuunHa? KakoBbl KpUTEepUH CaMONPOU3BOIbHOTO MPOTEKAHUS peaKkLiuy
B IIPSIMOM U OOpaTHOM HaIPaBICHUH?

Jaiite onpeneneHne XUMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAs KOHLEHTpaLUs
BemecTs? Kak oHa o6o3HavaeTcs?

Uro Takoe koHcTaHTa paBHOBecHs? Kak oHa obOo3Hauaercs? Hammmmre marematniyeckoe
BbIpaXKEHHE JJIs1 KOHCTAHThI PABHOBECHS], MOSCHUTE, KaKHue BEJIMYHUHBI TaM HCIOJb3YIHOTCS?
KaxoBrl npaBuia 3arnyucy KOHCTAHTbl PABHOBECHS], €CJIM B XUMHUYECKON peakIMH y4acTBYIOT
TBEpJbIC WM Ta3000pa3Hble BelecTna?

Kakwue (akTopbl BIUSIOT Ha CMEIEHHe XMMHYeCKOro paBHoBecHs? I1osicHuTe, 9TO O3Ha4UaeT
CMellleHHe XUMUYECKOTrO PABHOBECHSI BJIEBOY, «BIPABO»?

Cohopmynupyitre npunun Jle-Illarcnsc. Kyna cMmemaercst paBHOBeCHE MPU MOBBILICHUH WITH
MOHWKEHUH TeMIIepaTyphbl, 1aBJIeHUs, KOHLIEHT a1’

Uro u3yuaer XuMuUueckas KUHeTHKa?

Uro Takoe paBHOBecHas koHuUeHTpaums?! Kak oHa obOo3nauaercs? Kak wusmensiercs
KOHLIEHTpaLUsl UCXOAHBIX PEAreHTOB U NPOAYKTOB IpH MpoTekaHuu peakuuu? Ilpusenurte
puMep.

JaiiTe onpeneneHne CKOpOCTH XxuMuUeckoi peakimn. Kak ona oboznavaercs? Kak ee MOXKHO
paccunTaTh? UTO Takoe 31eMEeHTapHBIN aKT peaKiuu’?

Uro Takoe roMOreHHble U rereporeHHele peakiuu? Ilpuseaure npumepsL.

Uro takoe obpatumeie u HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

Ot kakux GaKTOpPOB 3aBUCUT CKOPOCTb XUMUYECKOH PEaKLin?

Kax usmensiercst CkopocTb pH U3MEHEHUH CTENEHH AUCIIEPCHOCTH, arperaTHOro COCTOSIHUS,
BHEILIHEr0 HYHEPreTUUeCKOro BO3AeCTBU?

Kax 3aBHCHUT CKOPOCTb XUMHUYECKON peakLMK OT KOHLIEHTPALUi peareHToB?
CoopmynupyiiTe 3akOH IEHCTBYIOIIMX MacC JUIi CKOPOCTH XHUMHUECKOW PpeakIuu.
IIpuBeaute ero MaTeMaTuueckoe BbipaxkeHue. IlosicHuTe, Kakue BeIUYUHBI HCIONB3YIOTCS B
3TOM BbIpakeHMHM. UTO Takoe KHMHETHUYeCKOe ypaBHeHHe peakuuu? Kakue ecTp npasuia
3anmcu 3AM anst peakiuii ¢ y4acTHEM TBEPIbIX U ra3000pa3HbIX BELIECTB?

Uro takoe koHCTaHTa ckopocth peakunu? Kak ona oboznavaercs? OT 4ero oHa 3aBUCHT?
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35

38.

39.

40.

41

. Kak 3aBUCHT CKOPOCTb XMMHUUECKOH peakiuu OT TeMiepatypbl? OTBET MOSACHUTE.
36.
37.

Coopmynupyiite npasuio Bant-I'odda, npusenure ero MaTeMaTuueckoe BBIPAKEHUE.

Uro nmokasbIlBaeT TeMIEpaTypHbId KO3 PuImeHT ckopoctu peakunn? Kak o obo3Hagaercs
U 4eMy MOXKeT ObITh paBeH?

Uro takoe 3¢dexTrBHOE coymapeHue dactun? Kak m3MeHseTCsl SHEpPreTHKa CHCTEMbl NPU
nepexone OT HCXOIHBIX peareHToB K mpoaykram peakumu? llpusenamure rpaduueckuii
NpUMEp, OTBET MOSICHUTE.

Uro Takoe sHeprus aktupauuu peakunn? Kak ona o0o3Hauaercs, B ueM uzmepsiercs? Ot uero
oHa 3aBucHUT? Kak CBsi3aHbI CKOPOCTb PEAKLUU U SHEPrUsl aKTHBALUN?

[Ipusenure ypasHeHue Appenmyca. [losicHHTe, Kakie BEMYUHBI B HETO BXOAST M KaKyIO
3aBUCHMOCTD YCTAHABIINBAET 5TO YPaBHEHHE.

. Uro takoe katanusatop? KakoB mexaHu3M JIeHCTBUS KaTanusaropa?

Paspnea S. Pacteopel. Peaknun B BOAHBIX pacTBopax

1.

Uro Takoe pacTBOp, pPacTBOPEHHOE BELIECTBO, pacTBopuTeib? IlpusBenure mnpumepsl.
[IpuBenure kmaccu(pUKaLUO PaCTBOPOB.

KakoBbl C€XOACTBA/OTIMYHUS PACTBOPOB C MEXAHHMUYECKUMH CMECAMH M XHUMUYECKHIMHU
coeguHeHusMH?  UYto u3 cebd mpencraBiseT pPacTBOP, COTJIACHO  COBPEMEHHBIM
MpeACTaBJICHUAM?

Onuiuure nporecc pacTBOPEHUs TBEPAOIO Tejla B KUAKOM pacTBopurene. Kak npoucxoaur
KpUCTAJLIU3ALUs?

Uro Ttakoe koHUEHTpanus? UTo Takoe HaChIEHHBIH, pa30aBieHHbIH, KOHLIEHTPHUPOBAHHBINA
pacTtBop?

Onumure crnocoObl BBIPAXKEHUS KOHLEHTPALIMKM PacTBOPOB, MNpPHUBEOUTE OOO3HAYEHUS,
dopmysbl 1y pacueTa KOHIEHTPALWH, €IWHHUIBI U3MEpeHus (MaccoBasi IOJsI, MOJApHAs
JOJIA, MOJIIpHAasl KOHLIEHTPalWs, MOJIsUIbBHAsE KOHLEHTpauusl, MOJISIPHAas KOHLIEHTPaLMs
SKBHUBAJICHTA, TUTP).

Uro Takoe pactBopumMocTs? llpuBennure KiacCHPHUKALMIO BEIIECTB IO UX PACTBOPUMOCTH.
Kax Biusier monsipHOCTh BellecTB Ha uX pactBopumocTh? Kak Biuser Temmeparypa Ha
PacTBOPUMOCTD BEIECTB?

Uro Takoe mepechiieHHbIN pacTBOp? B Kakux yCIOBUSX €ro MOXKHO MOJNy4HuTh? B kakmx
ciy4asix HM30BITOK pPAcTBOPEHHOrO BEINECTBA HAYMHAET BBINANATh B OCANOK W3
MEPECHILIEHHOTO pacTBopa’

Kakwue npoueccsl mpoTekaroT npu oopazoBaHun pactsopa’? Kak n3sMeHseTcst mpu 3TOM 3HEPTUs
cucrembl? Kakumu pakropamu onpenensercs Ternosoi 3¢ dexT npouecca pacTBopeHus?

9. Uro Takoe cojbBaTallMs, TUAPATALUSA, CONbBATHI, THAPATHI? UTO TPencTaBisitoT coOOH

10.
11

12.

13.

14.

kpuctaoruaparel?  IlpuBenure  mpumepnl.  UYem  oOycrmoBieHO — oOpazoBaHHe
KPUCTAJIJIOTUIPaTOB?
Yro Takoe KOJUTUTaTUBHBIC CBONCTBA PACTBOPOB?

. Uro Takoe ocmoc? Tlosicaure, npuseante npumep. Ha kakoM pusnueckoM sSIBISHUH OCHOBAH

ocMoc?

Uro Takoe ocMmorudeckoe nasieHue? llpu kakux ycClOBUSX OINpenenseTcs OCMOTHYECKOe
nasieHne? Kak ero MOXHO paccuuTaTh [Jisl PacTBOPOB HESJIEKTPOJIUTOB U pPacCTBOPOB
snexkrponutoB? [Ipusenure 3akon Banr-I'odda. [y kakux cucTeM OH CrpaBeInB?

Kak wusMeHseTCsa naBieHME HACBIIEHHOIO Iapa pacTBOpa MO CPAaBHEHUK) C YHUCTBIM
pactBopurenem? Ilpusenure 3akoH Payist 171 HESNEKTPOIUTOB U 3JIEKTPOJIUTOB.

Kak nsmeHsierca temmnepaTypa 3aMep3aHus pacTBOpa M TEMIIepaTypa KUIIEHUs PacTBOpa IO
CPaBHEHHUIO C YUCTHIM pacTBopuTeneM? Kak MOXKHO paccuuTaTh H3MEHEHUE TeMIIEpaTyphl AJis
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10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Uro Takoe OKHUCIUTCIbHO-BOCCTAHOBMUTENbHBIC peakuuu? [lafite ompeneneHue MNOHATUIM
«CTereHb OKHUCJIEHUS», «BOCCTaHOBUTEIbY, «COKHUCITUTENbY, «OKHCIIEHHUEY,
«BOCCTaHOBJIeHUEY. [IpuBeanTe MpuMephl.

Uro takoe snextpoarl? M3 yero ux wusrortasnusaroT? Kakue mporeccel MpOUCXOAAT Ha
MOBEPXHOCTU METAJUIMYECKOIO 3JIEKTPOAA NPU MOTPY>KEHUHU €r0 B PaCTBOP MUOHOB 3TOTO K€
MmeTasa?

Kak obpasyercst nBOiHOI 3aekTprudeckuii cioi? YTo Takoe 3JeKTPOIHbIA NOTEHIHAT?

Uro Takoe paBHOBECHBIH 3JIEKTpOAHBIM moTeHnman? Kak oH o0o3Hawaercs, B ueM
usMepsiercs? Uro xapakrepusyer 31a BenuuuHa? OT yero oHa 3aBUCHUT?

Uro Takoe cTaHAapTHBIN BONOPOAHBIN 3jekTpoa? s uero oH ucnonwsyetcs? Uemy paseH
€ro 3JIEKTPOJHBIN MOTeHLHam?

Uro Takoe CTaHIAPTHBIN 3JIEKTPOMHBIN moTeHIman Metaia? Kak oH o0o3HadaeTcs, B 4eM
usMepsiercss? UYro xapakTepusyeT naHHas BennuuHa? Kakue 3HaueHHUs OHa MOXKeT
MPUHUMATH?

Ot kakux (HakTOPOB 3aBUCHT 3JIEKTPOAHBIH noteHuan? Ilpuseanre nojHOE 1 COKPALIEHHOE
ypaBHeHust HepHcra. IloscHuTe, kakue BeNIUYMHBI TaM WCIOJB3YIOTCA. B kakux ciaydasx
HCTIOJIb3YIOTCS 3TH YPABHEHUS !

Uro nokasbpiBaeT psii 3JIEKTPOXHMUYECKUX HaMpspkeHUH MeTannos? Kak pacrnososkeHbl
MeTaJuIbl B 3TOM psiny? C uem cBsi3aHa BOCCTAHOBHTENBbHAS CIIOCOOHOCTh METAJIIOB?

Uro Takoe ranpBaHWueckuii dnemeHT? M3 yero oH cocrout? HM300pa3ute yCTpOICTBO
rajJbBaHUYECKOTO 3JIEMEHTA (CXeMy raJbBaHUIECKOTO 3JIEMEHTA).

Kax 3apspkeHbl KaToA U aHOZ B rajbBaHHUecKOM sjeMeHTe? Kakue npoueccel MpOTeKaroT y
ux nosepxHocTu? I'1e BOZHUKAET 3JIEKTPUUECKHIl TOK B rajlbBAaHUUECKOM dJieMeHTe? B kakom
HanpaBJIEeHUU JIBUXKYTCs 3JIEKTPOHBI B FaJIbBAHUYECKOM dJIeMeHTe?

Ha nmnpumepe ranpBanmueckoro siemeHTa JaHudna-AkoOm — pacCKakuTe — Kakue
3JEKTPOXMMHUYECKHUE MPOLECCHl TaM MPOTeKarT. HanmumuTe ypaBHEHUs peakvil Ha KaToae U
aHoze.

Uro Takoe 3JEKTPOABHIKYINAs CHJA TajbBaHU4YecKoro syementa? Kak ona oOo3Hauaercs, B
yeM usmepsiercs? Kak cc MOKHO paccuuTaTh?

Uro Takoe snekrponns? M3 4ero cocTouT cucrema, riue nporekaer snekrponus? U3obpazure
rpaduuecku.

Kax 3apspkeHbl kaToa 1 aHOA npu daekTpoaunse? Kakue npouecchl IpoTeKaroT y MOBEPXHOCTH
3JIEKTPOAOB?

Kaxue Tunel 37€KTpo0B UCHOIB3YIOTCS NpU 3JeKTpouze? M3 uero oHu U3roTaBiIuBarOTCs?
IIpusenure npuMepsl.

KakoBpl 3aKkOHOMEpHOCTM MpOTEKaHUs J3JekTpoiu3za B paciiaBax? Kakue mnpoueccel
MPOTEKAIOT Ha aHoze U kartone? [Ipuseaure npumep.

KakoBpl 3aKkOHOMEPHOCTM MpOTEKaHUs J3JekTposnu3a B pactBopax? Kakue mnpoueccel
MPOTEKAIOT Ha aHoze u karoae? Ilpuseaure npumepsl.

Coopmynupyiite 1 u 2 3akonsl ®apanes. [IpuBenure ux MaTeMaTH4eCKOE BBIPAKEHUE.
ITosicHuTe, Kakue BEIMYMHBI TaM HCIIOJNB3YIOTCS U UX €IUHHULBl u3MepeHus. Jnsd kakux
pacueToB NPUMEHUMBI 3TH 3aKOHbBI?

Uro Takoe kopposusi metauioB? UYem xapakrepusyercss mnpouecc kopposuu? Ilouemy
KOppO3Usl HEraTUBHO BJIMSET HA METAJUINYECKUE KOHCTPYKLIUU U U3eTHs?

Uro Takoe xuMudeckass koppo3usi? B kakux cpemax ona mpotekaer? Kakue ObIBalOT THIIBI
xumudeckoi kopposuu? Ilpusenure npumepsl.

B uem 3akmrodaercs MexaHu3M xumudeckoi kopposun? Hamuinmure ypaBHEHHS peakLUil,
MIPUBEIUTE TIPUMEPBIL.
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23.

24.

25.

26.

27.

28.

29.
30.

31.

Ot kakux (PakTOpOB 3aBUCHT CKOPOCTb XHUMHUeCKOW Koppo3mu? Ilouemy y HEKOTOPBIX
METaJUIOB CO BPEMEHEM CKOpPOCTb Kopposmm 3amemsiercsi? Kakas cpema crmocoOcTByer
nporexaHuto kopposuu? Ilpusenurte npumepsl. Ilouemy ¢ pocTom TemmnepaTypbl CKOPOCTb
KOPpPO3UH BO3pacTaer?

Kakne mMecta B M3AENHMSIX U KOHCTPYKIHSIX SIBJITFOTCS KOPPO3UOHHO OMACHBIMU U ITOYEMY?
Uro Takoe aiekTpoxuMHudeckas Kopposusa? B kakux cpenax oHa nporexaer?

B uyem 3aknrowaeTcss MeEXaHM3M 3JIEKTpoxXuMu4eckon koppo3uu? Kakas cpema ent
cniocoOcTByeT?

Ha npumepe xoppo3uu cTanu KUCIOPOAOM BO3/yXa BO BJIAKHOH cpefie MOsICHUTE MEXaHU3M
MPOTEKAHUS 3JIEKTPOXUMUYECKON KOPPO3UH.

Kakwne meramnbl Haubonee moaBep keHbl Koppo3un? [loueMy HEKOTOpBIE METaJUTbI, HECMOTPS
HA UX BBICOKYIO BOCCTAHOBUTENIbHYIO CIIOCOOHOCTB, HE MoaBepraroTcst kopposun? [Ipusenure
NPUMEPBI TAKUX METAJUIOB.

Ilepeuncnure METONbI 3aIIUTHI METAJIOB OT KOPPO3UU.

Uro takoe nernpoBanne MeTauioB? Kakne BemecTsa BBICTYIAIOT JETUPYIOIIUMHU 100aBKaMU
U Kak OHM BJIMAIOT Ha cBoiicTBa Merasuia? IloueMy npu JerupoBaHHUM MeTajula CKOPOCTb
Koppo3un 3amermusiercsi? Uem 0OyCIOBIEHO TO, YTO COBPEMEHHBIE CTalM SIBIISTFOTCS
HEp KaBeoLUMU?

UYro Takoe 3aluTHbIe NOKPbITHS? 13 uero oHU U3roTaBiIuBatOTCs?

Pa3znen 7. Xumus komiiekcHbIx coenuHennii. Kommiexkcoodpazosanue B

pacTBopax

JaiiTe onpeneneHne KOMIUIEKCHOMY COEAMHEHUIO. SIBISFOTCS JIU UASCHTUYHBIMH TEPMHHBI
«KOMIUIEKCHOE COCIUHEHHE» W «KOOPAMHALMOHHOE coennHeHue»? B uem 3akmodaercs
IJIaBHOE pa3inyie MeXIy KOMIUIEKCHBIMU COSIMHEHHMSIMUA U IBOMHBIMH COISIMHA? MOXKHO JIH
O’KHJIaTh, YTO MOHBI, Ha KOTOPBIE PACIafaeTcs B pacCTBOpPE BOIHAs COJb, OYyyT y4acTBOBATh
B KOMILIEKCOOOPa30BaHUH, HATIPUMED, MEPEXOIS B AKBAKOMITIIEKCHI?

JlaiiTe KpaTKylO XapaKTepPHCTUKY OCHOBHBIX COCTABHBIX YaCTEH KOMIUIEKCHOTO COCIMHEHUS,
TaKUX KaK BHELIHsIsSI cepa U BHYTPeHHsA (KOOPAMHALIMOHHAS) chepa, KOMIJIEKCHBII HOH U
HOHBI BHEIIHEH cepbl, HeHTPaJbHbI aTOM (KOMIUIEKCOOOpa3oBaTeNb) U JIUraHapl. MoryT
JM B KOOPAUHALIMOHHYIO c(hepy OIHOTO M TOTO K€ aTOMa KOMILIEKCO0Opa3oBaTesst BXOIUTh
B Ka4eCTBE JINTAH/IOB HEHTpaJbHbIE MOJIEKYJbl U aHUOHBI OJHOBpPeMEHHO? UTO BhIpaskaer
KOOpPAMHALIMOHHOE YU CIIO?

Kakass cymecTtByer B3aMMOCBSI3b MEXAY BEJIWYMHOH KOOPAMHALMOHHOIO YHCIA U
reomeTpudeckoir popmoii komruiekco? B uwem 3akiouaeTcss  paziuyue  MeXAy
MOHOJIEHTATHBIMH MTOJIUACHTATHBIMHA JIUTaHaaMu? Kakue Turanapl Ha3bIBAIOTCS XEIaTHBIMU?
[IpuBenure mpuMepsI MONUACHTATHBIX XEJIATHBIX JIUTAHIOB.

Kakne KOHCTaHTBbI paBHOBECHS UCTIOIB3YIOTCSI B KAUECTBE KOJMUECTBEHHBIX XapaKTEPUCTHK
YCTOMYMBOCTH KOMILIEKCHBIX coequHeHni? Kakoe COOTHOIIEHHE BBIMOIHIETCS MEXAY
CTYNEHYAaTBIMH KOHCTaHTaMH O0pa3oBaHMsl KOMIUIEKCAa M ero oOmeidl KOHCTaHTOM
oOpazoBanmst? UTO xapakTepu3yeT KOHCTAHTa HECTOMKOCTH KOMILIEKCHOTO COSTUHEHUsS U
KakK OT €€ BEeJIMYMHBI MePEHTH K KOHCTaHTe 00Pa30BaHUS KOMIUIEKCHOTO COEIUHEHUs TN
obparao? Kak mnpupoma komruiekcooOpa3oBaTeNiss W JIMTAHIOB BJIMSIET HA BEJIUYUHY
KOHCTaHTBI 00pa30BaHUsI KOMILIEKCHOTO COEMHEHHS?

Kak MoxHO mpencraBuTh OOpa3oBaHHE KOOPAMHALMOHHBIX CBSI3€H C MO3UIMHA METOna
BAJICHTHBIX CBsi3eli? Kakas B3aMMOCBSI3b CYLIECTBYET MEXKIY I€OMETpUYeCKMMHU (hopMamMu
KOMILIEKCHBIX MOHOB M THUNAaMU rudOpuauzanun opoutaneii? Kakue KOMITIEKCHI OTHOCAT K
BBICOKOCITHHOBBIM, & KaKHe - K HU3KOCIMHHOBbIM? Ha deM ocHOBaHa MeTONMKa MPOTHO3a
NapaMarHUTHBIX M TUAMATrHUTHBIX CBOHCTB KOMIUIEKCOB?
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[Ipoananu3upyiite N30MepHI0 KOMIUIEKCHBIX coeanHeHnH. UeM pasnuyarotcs Mexay coboi
CTPYKTYypHas u3oMepus u crepeonszomepus’? Jlalite onpenenaeHye U NpUBEAUTe MPUMEPHI 1S
CIAEAYIOUIMX BUIAOB CTPYKTYPHOH H30MEPHUM. HWOHU3ALMOHHOW, THAPATHOH, CBA3EBOI,
MOJSIPU3ALMOHHON W KOOPAMHALMOHHOW, a TaKXe CTEPEOU3OMEpPUH TIeOMETPUYECKOU U
ONTUYECKOM.

Pazgen 8-9. XuMus HEMETAJLJIOB, METAJLIOB H HX COeTUHEHHH

Kakue BaxHelilline cOeAMHEHMs] HEMETAJJIOB Bbl 3HaeTe? PaccMOTpUTE 3aBHCUMOCTb HUX
CBOWCTB OT TOJIOKEHHsI JJieMeHTa B mnepuoanueckor Ttabmuue JIU. Mengeneesa
(xapakTepHble  CTENIEHH  OKHCJIEHHs,  KHUCIOTHO-OCHOBHBIE M OKHCIIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA).
Kakoe nonokeHue B NepuOIUUECKON TaOJIHIIe 3aHUMAIOT P-3JIEMEHTHI - HeMeTasuiel? Kakas
KOPPEJSILHS CYIIECTBYET MEXIY ITOJIOKEHHEM P -3JIEMEHTOB B INEPHOAWYECKOH Tabiuie,
3JIEKTPOHHOW KOH(UIrypauueld UX aTOMOB M CTEMEHSMH OKHCIEHUS 3THUX 3JIEMEHTOB B
XUMHYECKHX COeNMHEHMsIX? YeMm OOBSCHSETCS CYIIECTBEHHOE pPa3JIndhe CBOWCTB P -
3JIEMEHTOB BTOPOrO IE€pHUO/ia M 3JIEMEHTOB COOTBETCTBYIOIIMX TPy MOCIEAYIOLUX
nepuoaoB?
Kak, mcxonst u3 3JeKTPOHHOH KOH(Hrypauuu aTOMOB, MOXXHO OOOCHOBAaTb BO3MOJKHBIC
CTETICHU OKWCJICHHSI TAJIOTEHOB B MHTEpBaie oT -1 1o +7? Kak u mouemy ¢Top OTIH4aeTcs ot
APYTUX TaJOT€HOB IO CTENEeHM OKUCJIEHUs W ApyruM csoiictBam? Kakumu cnocobammu
MOJIy4aroT rajoreHoBoaopoaHble kuciaotsl? Ilouemy HF He oTHOCUTCS K CHIIBHBIM KHCIIOTaM,
B T0 Bpems kak HC1, HBr u HI siBnstiroTcst cunbHbIMU KHcoTaMu? YeMm 0OBsICHAETCS IeHCTBIE
HF na Si0: u cunukarsele crexna? Uro npoucxoaut npu pacteopernu Clz B Boge?
Kaxue oxcuabl 1 OKCOKHCIIOTHI U3BECTHBI 7151 rayioreHoB? Kak mosy4aroT OKCOKHUCIIOTHI XJI0pa
U ux conn? B Kakoil mMocienoBaTeIbHOCTH | TOYEMY YMEHbIIaeTcs cuia KucioT B psimy HC10
- HC10; — HCIO3 —HC104? Oxapaktepu3yiTe OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA
OKCOKHCIIOT XJIopa U ux cosieil. Kakue cBOICTBa mepxyiopaTa aMMOHUS ONPEAEIIIA BIOOD
€ro B Ka4eCTB€ KOMIIOHEHTa PaKeTHOTO TOIINBA?
OxapakTepusyiiTe BO3MOKHbIE BAJIEHTHOCTU U CTENEHU OKHCJIEHUS aTOMOB P-3JieMeHTOB VI
Tpynn Ha OpuMepax KUcaopoga U cepbl. Kak H3MeHseTcs yCTOMYHMBOCTH COEAUHEHUN
3JIEMEHTOB B BBICIIMX CTEMEHAX OKUCJIEHMsI MO psAdy cepa- nojoHuil? Kak mnposBisercs
BTOPUYHAsI NEPUOJUYHOCTD B 3TOM psAny?
Oxapakrepmsyiite amnorponnbie ¢opmbel kuciaopoga O: m Os. Kak momyuator O; B
NPOMBIIIJIEHHOCTH W JjabopaTtopHod mpaktuke? Kak monmy4aroT W Ay Kakux Iedei
ucnonb3yroT 03?7 Kakosa pone O3 B 3al1uTe )KU3HU Ha Hamiel riaHere? UYTo mpencraBisoT
coboii mepokcunbl W cymnepokcuapl? OxXapakTepusyiTe KHCIOTHbIE U OKHCIHTEIbHO-
BOCCTaHOBUTeNbHbIE cBoiicTBa Hy0;. Kakyro ponb urparT nporecchl OKUCIEHUs B JKUBBIX
opranusmax?
Kaxue amnorpornHbie popmer n3BecTHBI 1ist cepbl? KakoBa cTtpykTypa mMosekys Sg? Kakosbl
o0iacTi MpUMEHEHUs 3JIeMeHTapHol ceprl? Oxapaktepusyiite csoiictea HaS u cynbpdunos
metaiioB. Paccmorpute ciocoOsl nonyuenus SO2, SO3, H2SO4, cynbdutos, THOCYIBHATOB.
OOmast xapakTepucTUKa 3JeMeHTOB VA - rpymmbl. A30T, Gpocop u ux coenuHenust. [Ipocteie
BeniecTra, ajuorponus. OcodeHHOCTH MOJIeKyYJ a3ota U docdopa.
Uem oObsicHsIeTCS XHMHYECKass HHEPTHOCTh MOJICKYJIPHOTO a30Ta INPU HEBBICOKHX
TeMrepatypax? Kakue crerneHHM OKHUCIEHUS U B KaKMX COEAUHEHMSIX CBOMCTBEHHBI a30Ty?
Kaxum nytem arMocepHbIii a30T IepeBOIAT B CBsI3aHHOE cocTosiHue? [IpuBenure ypaBHeHHE
peakuuu, KOTopoe wunocTpupyert nposisiieHue y NH3 ocHOBHbBIX cBOMCTB. Ilouemy Henb3st
UCIONB30BaTh BOAHBIN pacTBop NH3 s ocakneHus ruApOKCHUAOB HEKOTOPBIX METasoB?
24



10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kaxk, ucxonst 3 NH3, MOXHO MOJNy4YUTh OKCHABI a30Ta, a30TUCTYK) M a30THYIO KHUCIOTY?
[IpuBenure npuMepsl HUTPATOB METAJUIOB M aMMOHHMsL. Kaknumu cBoiicTBaMHU OHU 00s1anarT?
Uro npeacraBisiroT coboit kapOdaMu v THAPA3UH, KAKOE MPAKTHUECKOE 3HAUYSHHE OHU UMEIOT?
OxapakTepusyiiTe COCTaB U CTpOeHHE OKCHIOB (hochopa B CTEHEHSIX OKHUCISHHsS +3 u +5.
KaxoBel coctaB u ocHOBHOCTH rumnodochopucroit, ¢ochopucroii u dochopHoi KUCIOT?
[Ipusenurte ypaBHEeHHs qucconuannu kuciot pocdopa. Kakue xucnorer pochopa 1 ux comu
NPOSIBJISIIOT BOCCTAHOBUTENbHBIE cBOMcTBa? Uto mpencrasnstor coboit  docdarer u
nosmdocdarsl, KAKOBBI UX COCTABbI U CTPOCHHUE?

Coemunenuss azora u Qochopa ¢ BOOOPOAOM. XapakTep CBS3H, OSHEPreTHUYECKHUE
XAPaKTEPUCTHUKH U CTPOEHHE MOJIeKyJ. MeTonbl TOJy4deHHUs M OCHOBHBIE CBOICTBA
coequnenuit OH3. Conmu ammonwus u GochoHus.

Oxcunpl a30Ta: METOABI TOJYYEHHUS, CBOHCTBA. A30THUCTast W a30THAsl KHUCIOTBHL, M HX
CTPOEHHE, CBOMCTBA M METO/bI MOJYUYECHHUs, HITPUTBI U HUTPATBHL

Jaiite o0OwIyl0 XapakTepUCTHKY p-3jeMeHTOB IV rpymmbel (OCOOEHHOCTH CTPOCHHUS
ANIEKTPOHHBIX O0OJIOUYEK aTOMOB, MOTEHIHANbl HOHU3ALMUH, CPOACTBO K BJEKTPOHY),
0COOEHHOCTH CTPOEHHUSI MPOCTBHIX BemmecTB. Anmas, rpadut, kapOuH, ¢Qyiiepen, rpades,
HAHOTPYOKH.

Heoprannueckass xumus yriaepona. BomoponHele coenuHeHHs. MeTaH M yIJIEBOJOPOIBL
Kapbuner meramnoB. Oxcuabl yriepona, CTPOSHHE MOJIEKYJN U CBOHCTBA. OKCOKHCIOTHI
yraepona. Kapbonater. I"amoreHumpl.

KpemuneBbie KUCIOTHI B cUIHKaThl. OKCO- M THAPOKCOMHBI aHAJIOroB KpeMHusi. Conu oJioBa
U CBHHIIA, X PaCTBOPUMOCTH U ruaponu3. ['anmorennnpr. OOmas xapakrepuctuka, popma u
CTPOEHHE MOJIEKYJI. XUMHUS IOy TPOBOIHUKOB.

Paccmorpure annorponHeie popmer yriaepona. Kakosa cTpykrypa anmasza? Onpenenure THIT
ruOpUAN3AIMY ATOMOB C 00Pa3yIOIINX CTPYKTYPY anMasa. Kakue cBoiicTBa MposBIsieT aamas?
OO0mbsicHUTE MPUYNHBI POSIBJIEHUS IPApUTOM CIIETYIOIINX CBOMCTB: METAJLINYECKOTO Oiecka,
3JIEKTPONPOBOIHOCTH, MATKOCTH, CIIOCOOHOCTU paccnauBarbes. OxapakTepu3yiTe yCIOBUA,
IIPU KOTOPBIX CTAHOBSITCS BO3MOXKHBIMH MPEBPAIIEeHUs atMa3 — rpaduT, rpadur — anMas.
Kakumu cBoticTBamu 00a1aI0T aKTUBUPOBAHHBIE yIiiH? PacCMOTpUTE OCHOBHBIE 00JIACTH UX
npuMeHeHHs. UTo mpencTaBisiFoT cOOO0H yriilepoHbIe BOJOKHA U Kak UX mony4arot? [louemy
KOMIIO3UTBI Ha OCHOBE YTJIEPOIHBIX BOJIOKOH OTHOCAT K YHCIY Haubosiee MepCreKTHBHBIX
marepuanoB? Hazosure oOnacTi MpUMEHEHHs YTIIEPOIHON CaXKH.

Kakne coennHeHus yriepoaa OTHOCAT K TPYIINE HEOPTaHUYecKux? PaccMoTpuTe CriocoOb
NOJIy4EHHUs, CBOMCTBA M NPAKTUYECKOE NpUMeHeHne MoHookcuma yriepoga CO. Yro
MPEICTABIAIOT CO0OM KapOOHHMJIBI METAJUIOB, KAKOBBI WX, CBOWCTBAa? 3a CUET KaKux
XUMHUYECKHX peakuuii oopasyercst nuokcua yraepoaa CO,? Ilouemy pacreoperne CO; B Boae
HE TNPUBOAUT K CHJBHOMY IMOHIKEHHIO pH pacTBOpOB, HECMOTps Ha BO3MOMKHOCThb
obpasosanmst yrompHOH kucnotel HxCO3? OObAcHHTE NpUYMHY pas3Iudusl CBOWCTB
KapOOHAaTOB M THUAPOKApOOHATOB ONHMUX M TeX ke MetamioB. Kak momyuaror kapbamun?
Kaxosa pons CO; B ipouiecce ¢porocurresa?

Uem oObsicHsieTcs: Oonbliioe MHOrooOpasue CTpykTyp cuiaukaroB? Uto ompenensier
BO3MOYKHOCTh BKJIFOUEHHUS] B CTPYKTYPY CHJIMKATOB IOIMOJIHUTENbHBIX KaTHOHOB? Kaxue
cBotictBa Al u Si nenar0T BO3MOXXHBIM 00pa3OBaHWE 3THMHU 3JIEMEHTAMHU COBMECTHBIX
CTPYKTYP THIIa ATFOMOCHIINKATOB?

Kakum myTemM MOXHO TOJy4YUTh CTeKJIO Ha ocHOBE Si02? C Kakoii LEeNbl0 B COCTAB MHOTHX
BU/IOB CTekyia BBOAAT okcuabl MmerauoB (Na0O, CaO, B:Os u nap.)? Kakwme noGasku
colepiKaTcsl B CTEKJIaxX CHEeNHMaJbHBIX BHAOB? 3a CUET Yero JOCTUTaeTCsl BO3MOXKHOCTB
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28.
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30.
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NoJIy4eHus1 IBeTHhIX crekon? Kak monydaror curajuiel? UTo OHM COOOH MpencTaBisOT U
KaKUMH CBOHCTBaMH 00Ja1ar0T?

Uro chayXuT cblpbe€M U LIEMEHTOB M Kak HUX MOJay4aroT? 3a cyeT 4ero IpPOUCXOIUT
OTBEpAEBaHUE CMeCH LieMeHTa ¢ BoAoi? UeMm pasziuuaroTcs pasHble Mapku LemeHToB? Kakue
Pa3IMYMs IO COCTABY UMEIOT PaCTBOPHBIE M OETOHHBIE CMECH, KAKOBO HA3HAUEHHE KaXKIOH 13
HUX?

Kakue matepuansl HasbBaroT kepamukoil? Uem kepamuka oriuuaercs: oT crekon? Kaxoe
CBIPbE HCIOJB3YIOT IUII HM3TOTOBJICHUS] MYJUTUTOBOH kepamuku? Kakosel ocoOeHHOCTH
cocTaBa U CTPYKTYypbl MYJUIMTOBOM kepamuku? OxapakTepusyiiTe pasjJudHble BUIbI
KEPAMUKH: CTPOHUTENBHYIO, OBITOBYIO, TEXHHUECKYI0. OTMEThTE OCOOEHHOCTH X COCTaBa M
cBoticTB. Uem otnmuaercs ¢papdop ot apyrux BumoB kepamuku? Kak ero momydaror, s
KaKuX [eJeH UCTIOIB3YIOT?

Hackonpko crnpaBemivMBO yTBEp)KIAEHHE, YTO METaNlIbl NPEACTABIEHBbl 3JIEMEHTaMH BCEX
OJIOKOB, TO €CTb S-, p-, d- u f-6;10k0B? MOJKHO JIM BBIIENUTD 3JIEKTPOHHBIE KOH(PUTYpPALIIH
aTOMOB, KOTOpbIe HauboJee XxapakTepPHbI JIs1 METAJJIOB?

Uro npencrasisitoT co0oii crutaBbl? YeM OTIMHAOTCS APYT OT IPyra CIUIaBbl BHEIPEHUS U
3aMelleHus?

MOKHO 7M1 TPOTHO3MPOBaTh OOpa3OBaHWE TE€X WJIM APYTHX CIUIABOB, MCXOJS M3 CBOWMCTB
3JIEMEHTOB, KOTOpPbIE IIAHUPYETCS UCIOIb30BaTh AJIs UX MOJNyUYeHus?

Ucxonst U3 3MeKTPOHHONW KOH(PHUIypaluyd aTOMOB METAJUIOB, OOBSCHUTE CKIOHHOCTh HX K
obpasoBanmo noHoB THna Me' um Me?". Kak cBA3aHBI MakCHMajbHbIe 3HAYEHUsS CTENECHHU
OKHCIICHHsI METAJUIOB C 3JIEKTPOHHBIMH KOH(pUrypauusimMu ux atoMmoB? Kakas xoppemsiust
CYILIECTBYET MEXAY IOJIOKEHHEM METAJUIOB B EPUOAUYECKON TaOIHNLEe U UX XUMHUUYECKUMHU
ceoiictBamu? IloueMy HEKOTOpblE «aKTHUBHBIE» METAJUIbl MPOSBISIOT MACCUBHOCTb MpHU
NEeMCTBUM Ha HUX XMMHUYECKUX PEareHTOB?

B xakumx ¢opmax MeTayuibl NPEACTaBIEHbI B NMPHPOAHBIX ycioBusx? Kakwe muHepaibl
HaspiBalOT pyznoi? IlpuBemure mnpumepbl pyad MeETAIOB, HaubOoliee BaXXHBIX I
XO3AHCTBEHHBIX LEJIEH.

Cnenaiite 0030p OCHOBHBIX METOIOB MOJYYEHHS METAIJIOB M3 NMPHUPOIHBIX COSTUHEHHH.
IlpuBeaute mnpuMepsl, WUIIOCTPUPYIOIINE TPUMEHEHHE KaxXIO0ro Hu3 I[epedyHCIeHHBIX
MeTon0B. Kakue MeTasuibl Mojay4aroT MeToioM aekTponusa? Ilouemy HEKOTOpble MeTalbl
MOJIyHarOT 3JIEKTPOIM30M BOJHBIX PACTBOPOB UX COJIEH, a APYTHE - HIEKTPOIU30OM PaCIIaBoB?
C kakoii LeJIbI0 MPOBOIAT 3JIEKTPOpadh UHUPOBAHUE METATIOB?

Bce s-anemenThl - Meranibl. Kak H3MeHseTCsl aKTUBHOCTb METAJJIOB 3TOM TpyIIbl B
3aBHCHMOCTH OT MX TOJOXEHHUs B nepuoanueckoit tabmune? Kakue u3 meramnos IA u [1A
rpynI NOJy4aroT METOAOM djekTpoiusa? IloueMy HM OOUH M3 LIENOYHBIX METAJUIOB He
MOJIy4at0T METOJIOM BOCCTAHOBJICHHMsST B BOJHOM pacTBOpPE C IOMOINBIO Apyroro Oonee
AKTHUBHOTO LIEJIOYHOr0 MeTanja?

Kakne coenunenust oOpasyroTcst mpu B3ammonedicTsuu MerauioB IA u ITA rpymm ¢
KHCJIOPOZIOM | BOJOH? UTO MPeACTaBISFOT COOOH MEPOKCHIBI M CYTIEPOKCHIBI STHX METAJIOB?
Kakne u3 ymcna IMeNOYHBIX M INEJOYHO -3€MENIbHBIX METaJUIOB OOpa3yIT PacTBOPUMBIE
OocHOBaHUs, aMm(poTepHble OCHOBaHUA? Kak M3MeHseTcsl cujla OCHOBAaHMHA B 3aBUCUMOCTH OT
MOJIOXKEHUsT O0pa3yroIuX HX S-3JEMEHTOB B mnepuoandeckoil Tadbmmue? Kakx momywaror
MPAKTUYECKU Ba)KHbIE MPOAYKTHI - KAJIbLIMHUPOBAHHYIO COAY U MHUIIEBYIO CONy?

Kakwne coenuuaenns Mg u Ca coo01iaroT Boie BpEMEHHYIO U IIOCTOSIHHYIO *KeCTKOCTh? Kakne
CYLIECTBYIOT ITyTH YCTPAHEHHUS] BPEMEHHOHN U MOCTOSIHHOM JKECTKOCTH BOJBI?
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33.

34.
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38.

B dem mpuYMHA HEYCTOHYMBOCTH «IpocThix» HoHOB A1 B BOmHBIX pacTBOpax? Kakume
¢dopmer nonos amomuaus (11I) mpeoOranaroT B BOOHBIX pacTBOPax B KHUCIBIX H LIEJOUHBIX
cpenax? [loueMy Henb3st BBIACTUTH U3 BOIHBIX pacTBOpoB coenuneHust Al2S3 Alx(CO3)3?

B COOTBETCTBUM CO 3HAYEHHMEM 3JIEKTPOIHOTO MOTeHmHana ¢ ar /ar’-1,662 B amomumHmii
TOJDKEH 001afaTh BBICOKOH BOCCTAHOBUTENIBHOM CITOCOOHOCTBHI0. HO almtOMUHMIA 1 €T0 CIIIaBbl
YCTOMUYMBBI B OKHUCIUTENBHBIX cpenax. Yem OOBsICHSETCS yCTOHYMBOCTH ATFOMHUHHS IO
OTHOWIEHWIO K okuciurensiM? Kakue cBOWCTBA aMFOMHUHHS ONPENENUIN BO3MOXHOCTB
IIMPOKOTO UCTIOJIb30BAHUS ATFOMUHUEBOH (DOJTBIY [UIsl IPUTOTOBJICHUS], YITAKOBKH M X PAHEHUSI
MUILEBbIX MPOAYKTOB?

Kakne »snekrpomHble KOH(QUIypallid aTOMOB CBOWCTBEHHBI d-MeTayuiaM (MepexOomHbIM
merayuiam)? Kak, MCXOmst W3 SJEKTPOHHBIX KOH(UIypaluil aTOMOB, MOXHO OOBSCHHUTH
obpa3oBaHIe epexoaHbIME MeTaIaMu HoHoB THIa Me ', Me?' n Me*"? Kak MO>KHO OLeHHTS
3HaYeHUsT BO3MOJKHBIX MAaKCHMAJIbHBIX CTEMEHEeH OKHCJIEHHsI d-MeTajyioB, MCXOAs W3 HX
NOJIOXKEHUsT B mepuomauueckoil tabmmue? Kakne 3aKOHOMEPHOCTH H3MEHEHHs CBOKCTB
METAJUIOB TPOSIBJSIIOTCS B 3aBHUCHMOCTH OT HMX TIOJIOXKEHUS B IEPHOAAX U B TPyMIax
NepUOANIECKOH TabmuIbl? UeM MOKHO OOBSCHUTD OCOOYIO OJIM30CTh Map 3JI€MEHTOB BTOPOTO
U TPETHETO MEPEXOIHBIX PSAOB OTHHX H TEX K€ TPy’

Kaknumu cpoiictBamu obnanator meramiel Cr, Mo u W, kakue peareHThl W NPU KaKUX
YCIIOBUSX AEMCTBYIOT Ha 3T MeTasuibl? CocTaBbTe ypaBHEHUs peakuuil B3aumoneictaus Cr
¢ pazOaBneHHOMN 1 KoHIeHTpupoBanHOH HaSO4, Mo — ¢ koHnerrpuposannoit HNO;, W - co
cmecbro HNOs u HF.

Kakne crenenn okucnenus xapakrepssl st Cr, Mo 1 W B X XUMHYECKUX COCAMHEHUSX?
PaccmoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH U3MEHEHHUSI OKHUCIIUTENbHO-BOCCTAHOBHTEBHBIX U
KHCJIOTHOOCHOBHBIX CBOHCTB Xpoma Ha npumepe coenuHeHuit CrO-Crn03-CrO; u Cr(OH)-
Cr(OH)3-H,CrO4, cnenaHHBIE BBIBOIBI MOATBEPAUTE YPABHEHUSMH XUMHUECKUX PEAKLIUH.
Kakoe paznmuune mo coctaBy M CTPYKType IPOSIBISIETCS MEXKAY XPOMAaTaMH M TUXPOMaTaMHu?
Kakue cnoxxnbie ¢popmbl HOHOB MOryT obpasoseBaTh MonubOnaeH (VI) u Bombdppam (VI) B
BOAHBIX cpenax’?

Kaxue cTrenenu okuciaeHus: B XUMUYECKUX COeqUHEeHMsIX mposBisoT Mn, Tc u Re? Ykaxure
HanboJsiee yCTOMYMBBIE COCTOSIHUSI STHUX JJIEMEHTOB M T€ YCIOBHSA, NPH KOTOPBIX OHH
peanm3yroTcsi. B mpupomHBIX ycnoBHsAX HauOojee yCTOMYMBBIM COEIUHEHHEM MapraHLa
spisiercs MnOz. [pennoxkuTte XUMUYECKHE PEAKIUH, C TOMOIIBI0 KOTOPHIX MOJKHO MOJYYHTh
u3 MnOz.crenyromue coequnenus: Mn(OH)2, MnO(OH), KyMnQO; u KMnOg.

ComnocraBbTe 3JeKTpoHHBIE KOH(urypanuu atoMoB Fe, Co u Ni U CTeneHu OKUCIICHWS,
CBOWCTBEHHBIE JTHM 3JIEMEHTaM, OOpaTWB BHHUMAaHME HAa MAaKCHUMAJbHbIE 3HAUYEHUS
BO3MOYKHBIX CTEMEHEH OKHUCICHUS U 3HaYeHHs HauOoJee YCTOHUMBBIX CTETIEHEeH OKHCIIEHHS.
B KakMx MOHHBIX COCTOSIHUSIX CYIIECTBYIOT JKeJIe30, KOOAIbT U HUKENb B BOAHBIX PacTBOpax”?
Kakne KOMIUIEKCHbIE COETUHEHHMs MOTYyT O0pa3oBBIBATH JaHHBIE 3yeMeHThl? [laiite
XapaKTEPUCTUKY KHCIOTHO-OCHOBHBIX CBOMCTB ruzapokcunos skenesa (II) m (II). Yto
MPencTaBysIIOT codoit Gepputhi? Uem 00YCIOBIEHO IMHUPOKOE MPAKTUIECKOE HCIIOIb30BAHIE
JKeJie3a 1 CIUTAaBOB Ha €ro OCHOBE?

4.1.2 KonTposupyroumue MaTepuaJibl B TeCTOBOI (popme

IIpumep BapuanTa Tecta no pazaeay Crpoenue aroma. llepnoguyeckuii 3aKoH u
nepuoanueckasi cucrema /[.1. Menageneesa. XumMuieckasi CBsizb

Bo036y:XIeHHOMY COCTOSIHHMIO aTOMa OTBEYaeT SJIEKTPOHHAs KOH(QHUTyparus:
a) 1s%2s'2p’;
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0) 1s*2s%2p?;
B) 1s225%2p°;
r) 1s%25?2p%3s23p!.
2. Cpenu mpHUBEAEHHBIX 3JIEKTPOHHBIX KOHGUTYpALUI YKAKUTE HEBO3MOXKHBIE:!
a) 1p';
6) 1s%;
B) 2d*;
r) 3£
3. Ha3HepreTuueckoM ypOBHE C MIaBHBIM KBAHTOBBIM YHCJIOM, PABHBIM 3, MAKCHMAJIbHO MOJKET
PACTIOJIOKUTBCS SJIEKTPOHOB!
a)2;
0) 18;
B) 32,
r) 26.
4. Jlnsi 3NIEMEHTOB C KaKMMH TOPSIKOBBIMU HOMEpaMHu HaOJIONAeTCsl SIBJICHHE «IIPOCKOKay
3JIEKTPOHOB MPH 3aNOJHEHHH SHEPTETHUECKUX TOTyPOBHEI:!
a) 30;
0) 24,
B) 31,
r) 29.
5. B aTromax Kakux 3J€MEHTOB MPOUCXOINT 3AMOJHEHUE 3IEKTPOHAMH P-TIOAYPOBHSI:
a) KaJwvs,
0) cepbr,
B) I'eJIus;
I') ATFOMUHMSIL.

6. OTMeTbTe NpaBUIIbHBIE YTBEPKACHMUS:

a) Ka}KI[beI nepuon 663 HUCKJIFOYCHUS HAYNHACTCA HICJIOYHBIM METAJIJIIOM U 3aKaHUYUBACTCA
OJIarOpOHBIM ra30M;

0) Bce Oe3 NCKITFOUYEHNUS 3IeMeHThI B [leproanueckoil CUCTeMe PacroIOKeHbl B MOPSKE
BO3PACTaHUsl OTHOCUTEIBHON aTOMHOMN MacChl,

B) OOJBIIUHCTBO 3JIEMEHTOB OOJIBIINX TIEPHUOIOB OTHOCSITCS K METAJLTaM;

F) B MaJIbIX IEPpUOAAX PACIIOJIONKEHBI 3JICMCHTBI TOJIBKO INIaBHBIX MOATPYIIIL, a4 B OOJBIINX
— KakK I'JIaBHBIX, TaK 1 MOOOYHBIX NMOATPYIIIL.

7. Kakue XAPAKTEPUCTUKHU aTOMOB 3JICMCHTOB HaxXOOATCSA B HepI/IOI[I/I‘{eCKOfI 3aBUCUMOCTHU OT
3apsiza aTOMHOTO siapa;

a) Macca,
0) MeTaJuIn4ecKre 1 HEMETAJUTNIECKIE CBOMCTBA,
B) panuyc;
I') BBICIIAsI BAJICHTHOCTb.
8. Vkaxure QU3MUECKUI CMBICT HOMepa IPyIIbl It 3JeMeHTOB B Ilepuoanueckoii cucreme:

a) ISl HEKOTOPBIX 3JIEMEHTOB PaBEH YHCIY 3JIEKTPOHOB HA BHEIIHEM SHEPreTUYECKOM
YPOBHE;

0) KaKk MPaBHUJIO, PABEH YHCITy BAJICHTHBIX 3JIGKTPOHOB,;
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B) paBE€H YHCIy SHEPTETUUYECKUX YPOBHEH B aTOME;

r) [UIA HEKOTOPBIX JJIEMEHTOB pPaBeH CyMMeE 4HCIAa 3JIEKTPOHOB Ha BHEIIHEM
SHEPreTUYECKOM YPOBHE U d-3JIEKTPOHOB Ha MPEABHEIIHEM SHEPTreTHUECKOM YPOBHE.

9. K xakoMy CEeMENCTBY OTHOCUTCSA BJIEMEHT C OTHOCUTEIBHON aTOMHON Maccoii, paBHoOM 137.3:

a) p;
0) d;
B) §;
r)f.
10. Kakwue cokpalieHHbIe 3JIeKTPOHHbIe KOH(pUrypanuu oteevaroT d-anementam IV nepuona:
a) 3s23p%4s!;
6) 3s23pS4s23d®;
B) 35%3p°%;
r) 3s%3p%4s?3d°.

IIpumep BapuanTa Tecta no paszaeay O0uue 3aKOHOMEPHOCTH XUMHYECKHX
NpoLeccoB

1. DHeprueii Ha3bIBaeTCA:

a) ¢pu3nyueckas BENTUUMHA, XapaKTepU3yIOIIas HAIIPAaBJIEHHE TETUIOOOMEHA MEXTy
CHCTEMaMH,

0) 5K30TepMHUYECKUI XUMHYECKHH MTPOLECC;

B) (u3mueckas BeNWYHMHA, SIBILIIOLIASCS MEPOW B3aUMOJEHCTBUS W JBIIKEHHS
MaTepHaJbHBIX CUCTEM,;

I) TEPMOAMHAMUYECKOE COCTOSTHIE CHCTEMBL.

2. TennoBoii 3¢HeKT XUMHUUECKOH peaKIiK 3aBUCHT OT TEMIIEPATYPhI, JABJICHUS 1 arperaTHOro
COCTOSIHUS BemecTBa. [103TOMy IpH COIMOCTaBIEHHWH TEIUIOBBIX 3(PPEKTOB Mekay coboit
NPUHSTBHI ONPEENIEHHbIE CTAHIAPTHBIEC YCIOBUS. 3a CTAHAAPTHBIE MPHHUMAIOT 3HAUEHUS:

a) nasnenue 1 atm u Temneparypa 298 K (25°C);

6) naBnenne 101 325 ITa u Temneparypa 273 K (0°C);

B) nasseHue 100 ITa u remnepatypa 100 K;

r) naBnenue 1 6ap (100 kIla) u Temneparypa 298 K (25°C).

3. Ta3oBble BBHIOPOCHI TEIJIOBBIX CTAHLWN W JABUTATENEH BHYTPEHHETO CrOpPaHUsSI CONEpPIKAT
OKcHIBI a30Ta. B Hanbosee mpocToM BUE OHA U3 3TUX PEAKIHMHA MOXKET ObITh MPENCTaBIeHA
ypaBHEHHEM

Na(t) + O2(r) — 2NO(1).
Onpenenure Temnopoii sddext (AH") nanHO# peakuuu B CTAHAAPTHLIX YCIOBUAX (TIPH
298 K 1 MOCTOSTHHOM J1aBJIeHUU | aTM) M YKaKUTe, Kakas OHa — SHAOTEPMHUYECKAs HIIH
9K30TEPMHUIECKAs:
a) -90,4 k/Ix; sKx30TepMUYeCKas,
0) +90,4 xJI)x; sHAOTEpMUYECKas,
B) -56,9 kxJI)x; sHIOTEepMUYECKAS,
r) +56,9 xJI)x; SHOOTEpMUYECKas.
4. Bwraucnute n306apHO-u30TepMudecknii morenuan (AG’os) peakuuu
COz(r) + 4H2(r) — CHa(r) + 2H20(1)
U TOKAKUTE BO3MOXHOCTb €€ CaMOINPOW3BOJILHOTO NPOTEKAHUS IPH CTAHAAPTHBIX
ycnosusix (mpu 298 K u nmocTossHHOM nasneHnu 1 atm):
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a) +114,0 xJ>x; peakiiusi BO3SMOXKHA,

0) -114,0 xJIx; peakiusi BO3SMOXKHA,

B) +114,0 xJI>k; peakiusi HEBO3MOJKHA,

r) -902,8 x/K; peakiusi BO3SMOXKHA.

5. Tlomb3ysach CHPaBOYHBIMH JaHHBIMHE, paccumTaiite AG’r U ycTaHOBHTE, BOSMOXHO JIH MPH
temneparype 2500 K BoccTaHOBNIeHHE TUOKCHIA TUTAHA 1O CBOOOAHOIO METalIa 1Mo CXeMe
TiO2(x) + 2C(rpadur) — Ti(x) + 2CO(T).

3asucumoctbio AH® u S° or TemmepaTypbl MokHO mpeHeOpeub. Takike HEOOXOIHMO
yuectb, uto B Tabmmuax sHadenuss AH’s mpusemenwr B kJIx/mMomb, a AS%9s — B
Jlx/monpb-K:

a) +186,9 kJ[>x; BO3MOKHO,

0) -186,9 kx/I>x; BO3MOKHO,

B) + 614,4 x/[>k; HEBO3MOKHO,

r) +255,1 xJIk; BO3MOXKHO.

6. B kakux equHNULIAX MOXKET BBIPAXKATHCSI CKOPOCTh XUMHUYECKON PEAKLIUU:

a) momb-mr ¢l

6) m-momb!;

B) c-MOJb !

r) Mosb-or L mum !
7. 3a Bpemsi, paBHOe 20 ¢, KOHLIEHTpanus BemecTsa A m3MeHuach ot 1,20 moms/n 1o 1,05 mons/i.
VYkaxure cpeaHee 3HaUYeHUE CKOPOCTH PEAKIMH 10 BEIIECTBY A

a) 0,0075 monp-l-cl;

6) 0,0050 mome-nl-c’l;

B) 0,4500 mMonb-!-Mun!;

r) 12,5 10° monp- - mum!.
8. Kakue akTopbl BIUSIOT HA CKOPOCTh XUMHUECKOH PEaKLIUU B PaCTBOPE:

a) MPUPOAA PEArUPYIOIIUX BEIECTB,;

0) KOHLEHTPALUS PEAruPYIOIINX BEUIECTR;

B) TEMIIEpaTypa,;

r) 00BbEM PEaKIIMOHHOTO COCY/Ia.
9. YKaXuTe KHCIIOTY, B KOTOPOH LIUHK OyJeT pacTBOPATHCS Hanbojee MeIJIeHHO (MaccoBast OIS
BCEX KHUCJIOT B pacTBope paBHa 20%):

a) comsinast HC1,

0) cepnas H2SOq4;

B) nogosoaopoaHas HI;

r) ykcycnas CH3COOH.
10. Ins peakuuu Ax(r) + Ba(r) <> AB(T) ykaxkuTe KWHETHYECKOE ypaBHEHHE ISl TPSIMOTO
npouecca (C — CHMBOJI MOJISIPHOH KOHIIEHTPAILIMH BELIECTBA):

a)v=k- C¥A);

6) v=x- C}Az) - C*(By),

B) v=k - C(Az) - C(B2);

r)v=k-C}Az) - C(By).

IIpuMmep BapuaHTa TecTa MO pasaenay
PacTBopbl. Peakuuu B BOAHBIX pacTBOpPAX

1. Maccoas 1o (0, %) paCTBOPEHHOTO BEIIECTBA — 3TO:
a) OTHOILIIEHHE MAaCChl PACTBOPEHHOTO BelecTna (T) K o01iei Mmacce pacTsopa (1),
0) OTHOIIEHUE KOJTMYECTBA PACTBOPEHHOTO BeIlecTBa (MOJIb) K 001 el Macce pacTBopa
(r);
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10.

B) OTHOIIEHHUE KOJMYECTBA PACTBOPEHHOIO BELIECTBA (MOJIb) K Macce pPaCTBOPHUTEIS
(r);
T') OTHOIIIEHHE MAacChl PACTBOPEHHOTO BellecTBa (T) K Macce pacTBopurers (T).
ITpyu HeOONBLIOM YBEIHMUEHUH JaBJIEHUS] PACTBOPUMOCTD Ta30B B BOZE:
a) BO3pacTaer;
0) yMeHbIIaeTCs,
B) HE U3MEHSIETCS,
I') CHa4yajia BO3PacTaeT, 3aT€M YMEHbIIACTCS.
IIpn nuccoumanyuy Kakoro 3JEKTPOJUTA B BOJIE B KaUeCTBE KATHOHOB OOPa3yIOTCS TOJBKO
HOHBI BOIOPOTIA!
a) ruapokcun Hatpust NaOH;
0) runpokapbonar kamuss KHCOg3;
B) kapbonar kanus K2COs;
r) cepaucras kucnora H2SOs.
IIpn omuHakoBoit koHneHTpauuu 0,01 MONB/T B pacTBOPE KAKOTO U3 3JIEKTPOIUTOB, (POPMYJIBI
KOTOPBIX NPUBEACHBI HU)KE, HANOOJbINAsi KOHIEHTPAHS THAPOKCUI-HOHOB?
a) KOH;
6) Ba(OH)z;
B) CH3COONa,
r) NazS.
B kaxoM psiny cuna Kuciot, opMyIibl KOTOPBIX PUBEACHBI HUKE BO3PACTAET:
a) HCI, HF, HI;
6) H3POu, H2SO4, HNO2;
B) HoTe, HaSe, H2S;
r) HNOs3;, HNO;, HPO:s.
Kakne ypaBHEHHS 3JIEKTPOIUTUIECKON TUCCOLIMALINH 3aTICAHBI HEBEPHO:
a) CH3COOH <> CH3" + COOH;
6) NHsOH <> NH4" + OH;
B) KCl <> K™ + CI;
r) CaCl; <> CaCl' + CI"; CaCl" <& Ca*" + CI",
Kakne mapsl HOHOB, (OPMyIBI KOTOPBIX MPHUBEAEHBI HI)KE, MOTYT HaXOAUTHCS B PacTBOpE
COBMECTHO B 3HAUUTEJIbHBIX KOJIMYECTBAX:
a)H u OH;
6) K" u SO4%;
B) Ag" u CI;
r) Ba*' u NOs".
KakoBa maccoBas nons (0, %) rugpokcuia HaTpusi B pacTBope copeprkarieM B SO T Boasl 25
r NaOH:
a)31,3;
0)32,3;
B) 33,3;
r) 34,3
Kaxkast Mmacca BOJbI B pacTBOpa C MacCcoBOM moseii xmopuna maraus 20% notpelyercs st
npurotosjeHus 300 T pacTBopa ¢ MaccoBoii goneit MgClz 4%:
a) 240 r pacteopa u 60 r H20,;
6) 60 r pactBopa u 240 r H0;
B) 40 r pactBopa u 260 r H20;
r) 20 r pactBopa u 280 r H20.
B HexoTopoM 06beMe c1ab0ii OMHOOCHOBHOMH KMCIOTHI cofiepskuTes 2-10° Monexyn kucmorsr,
4-10° wonos Bomopoma u 4-10° wmonoB kumcmotHOro ocrarka. UeMy paBHa CTENeHb
OUCCOLMAIINN KUCITOTHI (X, %)
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a) 0,2%;
0) 2,0%;
B) 0,02%;
r) 0,04%.

IIpumep BapuaHTa TecTa Mo paszaey
OKuCINTE/IbHO-BOCCTAHOBHUTE/IbHBIE MPOLECChl. DJIEKTPOXHMHYecKHe MPoLecchl
B jeKkTposuTax. Koppo3ust u 3amura ot Koppo3un

XumMu4deckue peakuny, MnNpOTCKArOIMUE € U3MEHCHUEM CTCICHU OKUCICHUSA 3SJIEMCHTOB,

BXOZSIIIUX B COCTAB PEarupyroIuX BELIECTB, HA3bIBAIOT:
a) KHHETHYECKUMU,
0) CTEXHOMETPUIECKUMU,
B) HOHHBIMH,
I') OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIMU.
OxucnuTenpb — 3TO aTOM, MOJIEKYJIa MITH HOH, KOTOPBIH:
a) YBEJIMYNBAET CBOKO CTEMIEHb OKUCIICHUS,
0) mMpUHUMAET 3JIEKTPOHBI,
B) OKHCJISIETCS,
T') OTAAET CBOM 3JIEKTPOHBL
B kakoM coennHeHNH CTeTeHb OKHCISHNSI MapraHLla MaKCHMaJIbHa:
a) MnQg;
6) H:2MnOs3;
B) NazMnOy;
r) KMnOs.
Kakwue csoiictea B OBP nposisisier noaun-uos (IN):
a) TOJIbKO OKUCJTUTEJIS,
0) HU OKHCITUTEJISI, HU BOCCTAHOBUTEJIS,
B) TOJIbKO BOCCTaHOBUTEJIS,
T') ¥ OKUCJIUTENS,, © BOCCTAHOBUTEIIS.
B kakux psgax BemecTsa MEepeYrCIeHbl B MOPAIKE BO3PACTAHUS OKHCIUTEIbHBIX CBOMCTB!
a) xJjop, obpom, drop;
©) 6powm, xJ0p, dTop;
B) cepa, BOJOPO, KHCIOPOL,
T) yIJIepon, a30T, KUCIOPO.
VYkaxure cxembl OBP:
a) SiH4 + O2 — Si102 + H20;
0) FeO + P — Fe + P20s;
B) KOH + CO; — KHCOg3;
r) H2O — Hz + O2.
VYKaXuTe CXeMbl IPOLIECCOB OKUCIIEHUS:
a) PO +2H" — HPOq;
6) NH3 — NO;3;
B) 20" — 03,
r) SO — H,*S.
Hnst OBP, mpotekaroieii o cxeme
Mg + HNO3 — Mg(NO3)2 + No+ H20,

YKaXUTE 3HAUCHUA CTEIICHEH OKHMCIICHUS 3JIEMEHTa OKHCIUTEJIS A0 U MOCJIC pCaKLK (B

BOCCTAHOBJICHHOH (opme):
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a) 0 mo u +5 moce;
0) +5 mo u +2 mocre;
B) 0 o u +2 mocie;
r) +5 no u 0 mocre.
9. Jlns peakmuu TmojydeHuss Opoma TpPU  B3aUMOJCHCTBUU TEPMaHraHAaTa KaJws
OpomoBoaOpOA TIO CXEME
KMnO4 + HBr — Br; + MnBr; + KBr + H20
YKaXKHUT€, CKOJIbKO MOJIb BOCCTAHOBUTEJIS] PACXOAYETCSl Ha 2 MOJIb OKHCIIUTES:
a) 16;
0) 10;
B) 1;
r) 8.
10. Koaddunuentsr nepen OKuCIuTeIeM U BOCCTaHOBUTENEM B ypaBHeHUH OBP
P + HC1O3; + H2O — H3PO4 + HCI:
a)6u9,;
0)1u2;
B) 5 u6;
r)6us.

4.1.3. MHoOrosapuaHTHbIE pac4yeTHBIE 3aJa4H.

VcinoBust MHOTOBAapUAHTHBIX PACUCTHBIX 3aaa4 B ITIOJIHOM o0bemMe NpeACTABJICHLI B (I)OHI[G

OLIEHOYHBIX CPEACTB MO pa3aenaM:
- Tepmoxumusi. D1eMEHTbl XUMUYECKONH TEPMOAMHAMUKY. XHMHUYECKOE PaBHOBECHE;
- DneMeHThl XuMuueckol kuHeTuku. KruHeTnka rereporeHHeIx nporeccos. Katanus,
- PactBOopsbl. Peakuinu B BOJHBIX pacTBOpax.

4.1.4. IlpumepHbIe TeMbl J0KJIAA0B, COOOIIEHHUII.

DKONOTHs U TOKCUKOJIOTUSI METAJLJIOB.

Mertansl )KU3HU.

Bona, e¢ cBoiicTBa, 3HaUe€HUE B IPUPOJE U TeXHOChepe.
AnbpTepHaTUBHbIE HCTOUHHUKH SHEPTUH, UX 3HAY€HHUE U IIPUMEHEHHE.
XUMUUECKHE NCTOYHUKH TOKA B PEIIEHUH YHEPTETUIECKUX MPOOIIeM.
Bogpopoaroe TormuBo: mpobieMbl U TEPCIIEKTUBBL.

Docdarsl, UX MONb3a U BPE.

Hurpartsl, ux nonb3a u Bpen.

9. OKHMCIHUTENBHO-BOCCTAHOBHUTEIBHBIE MTPOLIECCH] B TEXHOC]EPE U MPUPOE.
10. Heoprannyeckue noaumepsl.

11. TBepable neHbI: MONyYEHUE, CBOMCTBA M 00JIACTH MX PUMEHEHHS.
12. IiBeTHBIE CTEKIIA: TONYYSHHE, CBOMCTBA U 00J1aCTH IPUMEHEHHSI.

13. Dmanu: mony4yeHne CBOMCTBA U 00JIACTH IPUMEHEHHUSI.

14. CninaBel: osy4eHue, CBOHCTBA U O0JIACTH MPUMEHEHHUSI.

15. KOHCTpYKLIMOHHBIE MaTepUaJIbl B TEXHOJOTHYECKUX MTPOU3BOACTBAX.
16. HoBble monmMMepHbIe MaTepUaIbl U MEPCIEKTUBbI UX UCIOIb30BAHUS.

e ARl e

17. Ucnonb30BaHuE HOBBIX TEXHOJOTUM B CO3IaHUU 3aLIUTHBIX MOKPBITUH B TEXHOJOTMYECKOM

obopynoBaHUU.
18. DyeKTpOnpOBOASIINE U SIEKTPOU3OJIALIIOHHBIE MATEPHUAIIBI.
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19. T'unicoBble BsKyLIME: MOJY4YEHHE W3 NPUPOJHOTO CBIPbS U TMPOMBILUIEHHBIX OTXOMAOB,
CBOWCTBA 1 00JIACTH TPUMEHEHUSI.

20. Marse3uanbHble BSKYILHE: MTOJyUYeHHE U3 IPUPOIHOIO ChIPbsl U MPOMBIIILIEHHBIX OTXO0B,
CBOWCTBA 1 00JIaCTH TPUMEHEHUSI.

21. HaHOTEXHOJIIOrNH B MPOU3BOJCTBE HOBBIX MATEPHUAJIOB.

22. IlepcniekTUBBI pa3BUTUSI HAHOTEXHOJIOT U,

4.2 ®oHJ OLEHOYHBIX CPEACTB AJIS1 IPOBEAECHHS MPOMEXYTOYHON ATTECTALIHH.

JIns  OIeHKW 3HAHWN, YMEHWH, HABBIKOB W (WIM) ONbITA JAEITEIbHOCTH,
XapaKTePU3YIOMINX 3Tarbl (POPMUPOBAHUS KOMIIETEHIIMIA B MPOLIECCe OCBOCHUS TUCIUILIMHBI
b.1.5.06 Heopranuueckasi XUMusi, IIPOBOAUTCS MPOMEXKYTOUHAS aTTECTAllMs B BUAE 3adera (2
ceMecTp) u sk3amena (2 cemectp).

4.2.1. OueHo4HbIe cpeaCcTBa AJs IPOBeeHHs 3a4eTa:

B cootBerctBuu ¢ IlonoskeHHst O MPOBEACHNUU TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanmu obydaromuxcst Kyol'Y u ero ¢gunaaoB — 3a4eThl BHICTABISIOTCS
MO Pe3yJbTaTaM YCIEIIHOTO BBIMOJHEHUS] CTYAEHTaMH JJAODOPAaTOPHBIX PadOT, TECTHPOBAHUS,
BBITTOJIHEHHSI PACUETHBIX 3aJaHUH, TOKJIAA0B U MPE3SHTALIU.

JlabopaTtopHble  pabOThl  CUMTAIOTCS  YCICLIHO  BBIIOJHEHHBIMH B  Clly4ae
MPeIOCTaBlieHUs OT4eTa  (KypHaia), BKIIOUAIOUIEr0 TeMy, Ieib, XOI  paboThl,
COOTBETCTBYIOLIHME TaONMHLbI, rpa@UKH B OTBETA HA TEOPETUYECKHE BOMPOCHI 110 TeMe PaboThI.
[kana oneHUBAHUS - «3aYTEHO / HE 3a4TEHO» (3amuch B JaOOPATOPHOM JKypHAJE CTYIEHTA).
«3aureHo» 3a Ja0OpaTOpHYIO PabOTy CTABUTCS B Clydae, €CJIM OHA BBIOJHEHA B IOJHOM
o0beMe ¢ coOMOIeHHEM HEOOXOIUMON IMOCIENOBATEIbHOCTH ACHCTBUI M TMPABUI TEXHUKH
6ezonacHocTH. [IpaBUIIbHO M aKKYPaTHO BBIITOJHEHBI BCE 3aITMCH, TaOJIUIIBI, PUCYHKH, Tpaduk,
BBIYUCIICHHSA, MPABHJIBHO NMpoaHAIn3upoBaHbl omuoOku. [Ipu 3ToM oOydarommmMces Mmokas3aHo
cBOOOIHOE BIIAICHUE MaTepuasioM no aucuuruinHe. «He 3aureHo» craBuTCs B ciydae, €Ciu
JOMyLIeHbI OoJiee IBYX IpyObIX OMMOOK B XOJI€ BBITONHEHHU U 0QOpMIIEHHsT padOThI, KOTOpPbIE
oOyJaromuecs He MOTYT HCIPaBHUTh Aake MO TpeOOBaHUIO IperonaBaTens win pabora He
BBIMOJIHEHA TIOJHOCTBIO, TOTJ]a OHA BO3BpAINAeTCsl Ha AOPa0OTKY M 3aT€M BHOBb CHAETCS Ha
NPOBEPKY MPETIOAABATENIO.

Meronuieckue peKOMEHAALUH, ONPEAeSIIOLIIe TPOLENyPY OLEHHBAHHS JOKJIa0B!
JlokJia NeMOHCTPUPYET PEKOHCTPYKTUBHYIO (TBOPUECKYIO) CAMOCTOSITENIbHYIO padoTy

CTyAEHTA.

Kpurepun ouenku aokiaaa:

Kpurepun Ouenka YpoBeHb

Briaenensl OCHOBHBIE BONIPOCHL, | «3a4TEHO» [ToBbIIEHHBIN YPOBEHD
npoOseMbl,  TOJOXKEHUs.  PackpbITo
COZlep’)KaHHE IIOCTABJIEHHBIX BOIPOCOB.
CdopmynupoBanbl pe3ynbTaThl, BEIBOABI,
0000ImIeHusl, JUYHAs TOYKA 3PEHMSL
CTyneHT  akTUBHO  y4acTByeT B
JUCKYCCHAX MO JOKJIaJaM.

B noxmazme packpeITO  colep)kaHUE | «3aYTEHO» IToporosbiii ypoBeHb
MOCTABJIEHHBIX BOIPOCOB,
cpOpMyIUPOBAHBI PE3YJIBTATHI, BBIBOIBI,
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0000mmenus. CtyneHT  mpuHUMaeT
y4acTtre B 00CY)KIEHHH JTOKJIa0B.

Jloknaa He TIOATOTOBJIEH HJIM HE MMEET | KHEe3auTEHO» YposeHb HE
MPU3HAKOB CaAMOCTOSTEIbHOU pPadOTHI. chopMUpoOBaH

He  cdopmymupoBanbr  mpobiiemsl,
BBIBOZbI, HE cHaelaHbl 00O0OIIEeHus.
CTyoeHT He MpPUHUMAET y4YacTHE B
00CYKIEHUH TOKJIA/IOB.

Kputepusimi OLEHKH TpPe3eHTALUil CONMPOBOXKIAOIINX MPEACTABICHNE OKJIAIOB
SABJISTFOTCST CTPYKTypa mpe3eHTauuu (chopMyIHpOBaHO 1iesb, HHpOpMALHs H3JI0KEHA TTOJHO U
YETKO, WILTFOCTPALINH YCHIINBAIOT 3 (EKT BOCIPHUSITHS TEKCTOBOH YacTH MH(OPMALIH, CIIEIaHbI
BBIBO/IBI), OpOpMIIEHHE MTPE3eHTALNH (€AUHBIN CTHIIb 0QOopMIIeHHs, (POH COYETAETCS C TEKCTOM
u rpadukoi, Bce mapamerpel IIpUPTa XOPOIIO MOAOOpaHBI, KIOUYEBBIE CIIOBA B TEKCTE
BbIZIeJIeHbl ), 3¢ dekT npe3enTauu (odiee BrieyaTieHHe OT MPOCMOTpPA MPE3SHTALIHH )

Metonuueckne peKOMEHAALNH, ONPEASAOLINE NPOLEAYPY OLEHUBAHUS PACUETHBIX 3a/1a4:

Pemenue 3agauu 1OKHO ObITH OOPMIIEHO AKKYPATHO € MOAPOOHBIM OMUCAHUEM XO/1a
peleHns U pacueTHbIX (POpMyJ1 B OOLIEM BHIE C YKa3aHHEM €IUHUL] I3MEPEHHH BCEX BEITMYHH.
HpenonaBaTenb MOKET 3a1aThb BOHpOC C LIEJbKO BBLICHCHUSA IMOHUMAaHWA CTy,[[eHTOM HsyqaeMoro
MaTepualia, CBSI3aHHOTO C PELIEHUEM 3a/1auu.

KpI/ITepI/IﬂMI/I OLICHKHU HpI/I BBITTOJTHCHU N paCLIeTHbIX 3aaa4, sABJIACTCA YMeHI/Ie YBepeHHO
HpI/IMeHﬂTb Ha HpaKTI/IKe HpI/I peLHeHI/II/I KOHerTHbIX 3aga4 l'IO.]'IyLIeHHbIe CI/ICTeMaTI/ISI/IpOBaHHbIe
TeOpeTI/I"IeCKI/Ie 3HAHUA U JIOTUYCCKAsA MMOCJICOAOBATCIbHOCTh UX HpI/IMeHeHI/Iﬂ. PeH_IeHI/Ie Ka>KI[OI>'I
3aauy OLEHUBAETCS MaKCUMaIbHO — 20 -25 Gaymamu.

Kputepun ouenku:

Banabl Ouenka Yposenb
91-100 COTJIIMYHO» MOBBILIECHHbIN
75-90 «XOPOUIO» 0a30BbIii
51-74 «yIOBJIETBOPUTEILHOY MIOPOTOBbIN
50-0 «HEYAOBJIETBOPUTEIILHO» MmeHee 50 % ypoBeHb He
cpopmupoBaH

Meronuueckue pekoMeHAalNH, ONpeAesolne NPOLeaypy YCTHOIO ONpoca NMpHu TeKYLEM
KOHTpOJIE:

[IIkana OLEHUBAHUS - «3aUTEHO / HE 3aYTEHO». «3aYTEHO»: OTBET IOJIHBIC, PABUIIbHBIH,
U3JIO’KEH B OTpeNleNIeHHOMN JIOTMUECKOH MOCIe10BaTeIbHOCTH, AOMYIIEHbl OHA-/[BE
HECYyIECTBEHHbIE OIINOKH, UCTIPABJIEHHBIE IO TpeboBaHMIO npenoaasatens. «He 3auTeHoy:
HETIOHNMaHHE OCHOBHOTO COJEPIKaHMS U3y4aeMOro MaTepraja U CyIleCTBEHHbIE OLINOKH,
KOTOpBIE CTYACHT HE MOYKET HCIIPABUTD MO TPEOOBAHUIO MPETIOAABATENS.

Meroauyeckue peKOMEHAALUH, ONPEAEISIIOIINE TPOLEAYPY OLICHUBAHUS TECTOB!

B 3aBepmeHnn nsydeHus psiga TeM IUCHUILIHHEBI « Heopranudeckass XuMus» IPOBOAUTCS
TecTUpOBaHue. TecThl MPEeACTABIAIOT COOOH s 3aaHU, B KOTOPBIX CTYIEHTHI JOJDKHBI
MOAYEPKHYTh NPABUIIbHBINA OTBET.

3a KaKIbIil MPaBUIIBHBINA OTBET BBICTABIISIETCS] OUH OaJut.

Onenka GopMupyeTcss B COOTBETCTBUH C KpUTEPHsMH TaOauLbl. OLieHKa OnpenemnsieTcs
MPOLICHTOM MPaBUJIbHBIX OTBETOB.

Kpurepusasmu onieHKH pu NPOBEAECHUN NPOLENYPbI TECTUPOBAHUS, SIBIISIETCS YCIOBHE
IIPaBUJIBHOTO OTBETA CTYy/A€HTa He MeHee, ueM Ha 50% TeCTOBbIX 3a/laHUM.
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CTyrIeHI/I OTauuuTenbHbIE MPU3HAKHN Ilokazarenb OLCHKU

ypOBHelH copMHPOBAHHOI
OCBOECHHS KOMIIETEH LU
KOMITETCHLIUI

llopocosyiit OOyuarommiicss ~ BOCIPOM3BOIUT  TEPMUHBL, | He menee 50 % oannos

OCHOBHBIC ITOHATHA, criocobeH Y3HaBaTh | 3d 3a0anust mecma.
A3BIKOBLIC SIBJICHUA.

Baszoswtit OOyyarormmiicst BBISBIISIET B3aUMOCBsI3H, | He menee 75 % oannos

KJ1acCU(ULIPYeT, YIIOPSIOYNBAET, | 30 3a0aHUs mecmda
HHTEPIPETUPYET, NPHUMEHSIET Ha IPAKTHKE
MPOWEHHBIN MaTepHall.

1Ipoosunymutii OOyvaromuiics  aHaJIM3UPYET, oueHuBaert, | He menee 90 % oannos
MPOTHO3UPYET, KOHCTPYUPYET. 3a 3a0anusi mecma
Kowmmerenmus He chopmupoBaHa Menee 50 % 6annos 3a

3A0AHUA Mecma.

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

18.

4.2.2. Bonpocsl K 3k3amMeHy no aucuuniauHe Heopranmueckas xumus:

OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBl XMMUU. PacdeTbl Mo XUMHUYeCKUM (GopMysiaM U
YPaBHEHUSM.

Mopnenb aToma ¢ Mo3uLIMEH KBAHTOBOH MeXaHUKU. KBaHTOBbIE YHCIIa U aTOMHbIE OpOUTAIH.
DJIeKTPOHHBIE KOHDUTYPAIIUU AaTOMOB.

Ilepunonnuecknii 3axkoH U nepuoguyeckas cucrema J[M. Menpeneesa. IlepuoanuHocts
CBOWCTB M UX COCIUHEHUH.

XUMHUYECKasi CBsI3b, €€ NPUPOJA U XaPAKTEPUCTUKU. AJIMHA, SHEPTHs], BAJICHTHBIN yroOJL
KoBaneHnTtHast CBsi3b U METOABI €€ omucaHus. MexaHu3Mbl OOpa3OBaHUS U Pa3pPbIBBI
KOBAJICHTHON CBsi3M. (CBOHCTBAa KOBAJEHTHOH CBSI3M. HACBIIAEMOCTb, HAMPABJICHHOCTD,
noyisipr3yeMocTh. [ uOpuamsamusi aTOMHBIX OpOuTaNieldl M MPOCTPAHCTBEHHOE CTPOCHUE
aTOMOB U UOHOB.

Honnas cBsizb. OCOOEHHOCTH CTPYKTYPhI U CBOMCTBA HOHHBIX COSIUHEHHIA.

Mertannuueckas CBs3b.

MeKMOJIEeKYIIPHBIE B3aUMOACHCTBYS (OpUEHTAIMIOHHbIE, MHAYKIIHOHHbBIC, TUCTIEPCUOHHBIE).
BonoponHas cBsizb. BiusiHue BOHOPOIHON CBsI3M HAa (DU3MUECKHUE CBOWCTBA BEINECTB C
MOJIEKYJIIPHON CTPYKTYpPOH.

. Bemectpa B pa3nu4abX (pa3oBbiX cOCTOSHUX. Da3oBble paBHOBECHS U (Pa30BbIC IEPEXOIBI.
. @azoBbie paBHOBecHs. [Ipumenenue npasmia a3 ['mbOca k muarpaMmam COCTOSTHUSL OHO U

IBYX KOMIIOHEHTHBIX CHUCTEM.

CtpoeHue u Tumsl TBepAbIX Tel. Kpucrannnyeckas CTpyKTypa TBEpAbIX Tel.

Mertaniel. [lonynpoBOAHUKH, CBEPXIPOBOAHUKU.

TBepable 31eKTpoauThL. XKuakue KpucTasibl.

OCHOBHBIE TIOHATUS XMMUYECKOH TEPMOJMHAMHUKH (CHUCTEMBI, IMapaMeTphbl, IMPOLECCHI,
(YHKLNN COCTOSIHUA).

BryTpeHHs1s1 sHeprus U €€ M3MEHEHMs NPU XUMMUYECKUX IpespaineHusx. llepsoe Hauajo
tepmonuHaMuKkHd. CTaHAapTHAs TerioTa 00pa30BaHMs BEIIECTB. TeIUIOTH CTOPaHMUSI.
Ourponusa. CraHpgapTHas SHTpomnus. M3MeHeHus »HTpPONMM B XMMHUYECKUX pEAKLHUAX.
ITonsiTHE O CaMOINIPOU3BONIBHBIX MTPOLIECCAX.

XUMHUECKHE CIIEACTBUS 3aKOHOB TEPMOAWHAMHKHU (ypaBHEHHUs] H30TEPMBI, H300apsbl,
HU30XOPBHI).
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19.
20.
21.

22.
23.

24.
25.

26.

27.
28.

29.

30.

31.

32.

33

35.
36.
37.
38.
39.

40.

41

42.
43.
44.
45.
46.

47.
48.
49.
50.

51

Oueprus [ 166ca u I'enbMrospia u HaNPaBIEHHOCTb XUMUYECKHIX PEAKIIU.

XuMH4eCKoe paBHOBecHe. TepMOAMHAMUYECKUN MOAXO0A, KWUHETUYECKUN MOIXOA.

3aKOoH MEHCTBYIOIINUX MAacCC Il PABHOBECHBIX MPOLIECCOB. PasnnyHble CrioCOOBI BRIPAsKEHHS
KOHCTaHTBI PABHOBECHSI.

CwMmeleHrie XMUMHUYECKOIO PaBHOBECHS.

XuMHIUeCcKasi KHHETHKA: CKOPOCTh XUMHUYECKUX PEAKIUH, BIUSHUE PA3IUYHBIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKHX PEeaKLuil.

IIopsnok u MOJNEKYJISIPHOCTD PEAKLUI.

Teopust akTHUBUPOBAHHOIO KOMILJIEKCA. JHEpPrus axkTUBaLUM. YpaBHeHHE AppeHuyca.
DHepreTuyeckasi 1uarpaMMa peaxkLuu.

Karanm3z wu xarammsatopsl (kimaccudukaums W MexaHusMm aeiictBusi). OcobeHHocTH
KaTAJIUTUYECKUX PEAKLIUN.

OcobeHHOCTH KHHETUKH Ta30(a3HbIX, JKUAKO(DA3HBIX 1 TBEPAO(DA3HBIX PEaKIIHH.

OCHOBHBIE XapPAKTEPUCTUKH IUCIEPCHBIX CHUCTEM M WX Kiaccudukamms. TepMoauHaMHKa
IIPOLIECCA PACTBOPEHHUSL.

PacTBOpUMOCTE ra30B, >KUIKOCTEH, TBEpPABIX BEINECTB. 3aBUCUMOCTb PACTBOPUMOCTH OT
TEMIIEPATyPbl U JABJICHMUSI.

KonnmuratuBHble CBOWCTBAa pa30aBICHHBIX PACTBOPOB  HESJEKTPONUTOB. IloHmkeHue
TEMIepaTypbl 3aMep3aHyst U MOBBIIIEHUE TEMIIEePaTypbl KHUIIEHUS PAacTBOPOB Kak CIEACTBUE
MOHIDKEHNST JIaBJleHUs Tapa pacTteBoputesiss Han pactBopoM. Ocmoc.  Pomp ocmoca u
OCMOTHYECKOT'O JIABJICHUSL.

OnexTpoauTtuueckas  aucconuanus.  CTeneHb  BJIEKTPOJIMTUYECKOM — AMCCOLUALIMM.
Hzoronnueckii ko3 duument. CusbHble U cnabble 3J1eKTPOIHUTHL

OcobeHHocTr pacTBOPOB cabbIX 3yeKTpoauToB. KOHCTaHTa Mucconanyy.

. IIporonutudeckas teopust bpencrena u Jloypu.
34.

Oco0eHHOCTH PpacTBOPOB CHJIBHBIX 3JIEKTPOJIMTOB. AKTUBHOCTb HOHOB. WOHHas cuia
pacTBopa.

Hucconmanust Bogsl. Mornoe npoussonHoe Bonbl (pH, pOH). CnocoObr onpenenenus pH
PacTBOPOB.

IIporomutuyeckue paBHOBecus. ' maponus conei.

Bydepnbie pacTBopbl: kiaccuduKanys, MEXaHU3M JSHCTBUSI.

IIpouseenenne pacTBOPUMOCTH MAaJOPACTBOPUMBIX CHJIBHBIX 3JIEKTPOJUTOB. Y CIOBUS
o0pa3oBaHUs U PaCTBOPEHHS OCATKA.

OKHUCIUTENTBHO-BOCCTAHOBUTEIbHBIE peaKkuuun. cDaKTOpr, BJIUAKOIIUE Ha TPOTCKAHUC
OKHCITUTEIbHO-BOCCTAHOBHUTENIbHBIX NTPOLIECCOB.

CTaHI[apTHbIe SJICKTPOAHBIC MOTCHLUANIBI W SJCKTPOABUIAKYINAA CHUJIa TaJlbBAHUYCCKOIO
JJIEMEHTA.

. IloTeHIManbl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  (PENOKC) 3JIEKTPOAOB. Y paBHEHHE

HepHcra.

IloTeHIManbl METAINYECKUX U Fa30BbIX 3JIEKTPOAOB.

HanpasneHne NpoTekaHUst OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

DIIeKTPOJU3 PacTBOPOB U PACIIIaBOB.

XuMugeckasi U 3JIeKTPOXUMHUUECKash KOPPO3Hsl.

3amuTa METaJUIOB OT KOPpPO3MH. MeTOonbl 3allUThl METaJUIOB OT Koppo3uu. MHkeHepHbIe
cTpaTerun OOPBOBI C KOPPOIHEH.

Kommnekcubie coenunenus. [lonyuenue. Homenknarypa. M3omepus.
KommekcoobpazoBanue B pactBopax. KOHCTaHTa HECTOMKOCTH U KOHCTaHTa YCTOWYHBOCTH.
XuMudeckasi CBsi3b B KOMITIEKCHBIX coequHenusx (merox BC, TKII).

Xumus p-HeMeTaios. IIpuMenenne, TOKCUKOIOTHsl.

. Obmrast xapakrepucTika 31eMeHToB VII-A rpynmsl. [IpuMeHeHne, TOKCUKOIOTHSI.
52.
53.

I'anorens! u ux coenunenus. [IpuMmenenne, TOKCUKOIOTHs.
OOmast xapakTepucTrka 31eMeHToB VI-A rpymnme! [lppuMeHeHne, TOKCHKOIOTHS.
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54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.

70.
71.

wn

Kucnopon, cepa, ceneH u ux coequHenus. [IpuMeHeHne, TOKCUKOJIOTHS.

OOm1ast xapakTepUCTHKA 3J1eMEHTOB V-A rpymnmbl. [IpuMeHeHne, TOKCHKOIOTHSI.

A3oT 1 ero coenuHenus. [IpuMenenne, TOKCUKOIOT S

Docdop u ero coennnenus. [IpuMeHeHne, TOKCUKOJIOTHSI.

OOmast xapakTepucTrka 31eMeHToB [V-A rpynmnel. [IpumeneHne, TOKCHKOJIOTHSI.

Cunukatel 1 amomocuankaTel. Ctekyio. CUTTaUIBL, LIEMEHT, Kepamuka, hapdop.

OOmast xapakrepucTrka 31eMeHToB I1I-A rpynmbl. [IpumeHeHne, TOKCHKOIOTHSI.

bop u ero coenunenus. IIlpumenenne, TOKCUKOIOTHS.

Mertasbl: o0miast XapaKTePUCTHKA, CTUIABBI, METOBI TIOTYUYEHHS.

Xumus s-MeTauioB. lIpuMenenne, TOKCUKOJIOTHs.

Xumusi p-MeTauios. IIpuMeHeHne, TOKCUKOJIOTHs.

OOmast xapakTepuCTHKAa TNEPEXOAHbIX METAUIOB W UX coenuHeHuid. llpumeneHue,
TOKCHUKOJIOTHSI.

Xummnst d-s3nementos I-11 rpynn nepuopnyeckoii cucremsl [ M. Menneneesa. [lpumenenue,
TOKCHUKOJIOTHSI.

Xumust 3d-smementoB VI - VIII rpynn nepuommveckodi cucremel. llpumenenue,
TOKCHUKOJIOTHSI.

Xumust 1 HaHoTexHojoruu. OO1me 3a1auu HAHOTEXHOJIOTHH.

OOmast xapakTepucTika HaHocucTeM. OCHOBHBIE TIOHSITHSI.

HanomaTepuanbl 1 MeTOBI HX MOJTy4eHUs. PeakinoHHasi cltocOOHOCTh HAHOMATEPHAJIOB.
IlepcniekTUBBI pa3BUTH HAHOTEXHOJOTHH.

IIpumep 3K3aMeHALIMOHHOI 0 OUJIeTAa:

PI'BOY BO «KybaHckuit rocyjapCTBEHHBIH YHHBEPCUTET)
Kadenpa oOmmeti, Heopranndeckoi XUMUHU U HH)OPMALTHOHHO-BBIUNCITUTENBHBIX
TEXHOJIOTUH B XUMHH
Hamnpasnenue 27.03.01 CtanaapTusanus u METPOJIOTUs
Hucuunnuna «Heopranndeckas XxuMush»

DK3AMEHALIMOHHBIN BJIET Ne 1

1. Dueprus I'm66ca u I'empmrombua. Kpurepunm HarpaBieHHOCTH CaMOINPOU3BOJIBHOTO
IpoLecca.

2. Xuwmwns 3d-snemenToB VI - VIII rpynm nepuoanyecKoi CHCTEMBL

3. Beramciaure pH pacTBOpa, MONYYEHHOTO CMEIIEHHEM pPAaBHBIX OOBEMOB pPacTBOPOB

o MOJIb MOJIb
a30THOH kucaoTe (¢=0,15 T) u ruapokcuna Harpus (¢=0,2 ).

Tunbl 3K3aMeHAIMOHHBIX 3a1a4.
XHMHYeCcKasi TePMOAUHAMHKA

Pacyer craHmapTHOW SHTANBIUHM PEAKLUH IO CTAHAAPTHBIM SHTAJBIUAM O0pa30BaHUS
BELIECTB.

Pacder cTaHnapTHON SHTAJIBIINUU PEAKLIUH 1O CTAHAAPTHBIM SHTAJIBINAM CTOPAHUS BELIECTB.
Pacuer crannmaptHoii sHepruu ['mb6ca peakuny Mo BeJTUYMHAM CTAHIAPTHOH SHTAJBIIUU W
CTaHIAPTHON SHTPONHH PEAKLUN. AHAIN3 SHTPOINUHHOTO U SHTAJIBITUIHOTO (PaKTOPOB.
Pacuer TemnepaTyprl paBHOBEPOSITHOTO MMPOTEKAHUS MPSIMOTO M OOPATHOTO MPOLIECCOB.
PacueT KOHCTAaHTBI paBHOBECHS 11O M3MEHEHUIO CTaHIAPTHOH 3Heprun I mdOca peakmu.

XuMH4YecKass KHHEeTHKA.

OnpeneneHue MopsiAKa pPeakuyuy Mo KUHETUYECKUM TaHHbBIM.
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Pacuer BpeMeHM U KOHCTaHTBI CKOPOCTM pe€aKkUMU MpU BTOPOM Temmeparype ¢
UCIIOJIb30BAHUEM DJSHEPrUM AaKTHBALMM W KUHETUYECKUX IapamMeTpoB MpPU MEepBOU
TeMIepaType.

Pacder sHeprum akTUBaLIMK MO KWHETUYECKUM JTaHHBIM [IPH PA3HBIX TEMIepaTypax

Pacuer sHepruu akTHBaLMH 110 TEMIIEPATYPHOMY KO3(pPHUIIMEHTY CKOPOCTH PEaKIIUH.

PactBopsl. IIpoTosinTHYecKOE pABHOBECHE H MIPOLIECCHI

Pacyer koHUmeHTpauuii pacTBOpPOB (MAaccOBOW JONHM, MOJBHOH JOJNH, MOJSIPHOU
KOHIIEHTPAI[H, MOJISIPHON KOHLIEHTPALMK YKBUBAJICHTA, MOJISITBHOCT).

PacueTpl, CBsI3aHHBIE C TPHUTOTOBJICHHEM pACTBOPOB (C YYETOM pa3JIMYHBIX CIIOCOOOB
BBIPAXKEHHSI COCTaBa PACTBOPOB).

Pacuer pacTBOPOB CHUJIBHBIX 3JEKTPOIUTOB.

Pacuer pacTBOpPOB CI1a0BIX 3JIEKTPOIUTOB.

Pacder pacTBOpPOB MPOTOJNUTOB, MOJYUYEHHBIX CMELIEHHEM PAaCTBOPOB OJHOIO U TOTO JKE
BELIIECTBA.

Pacder pacTBOpOB MPOTOJUTOB, MOJYUYEHHBIX CMEIIEHHEM PACTBOPOB Pa3HbIX BEIECTB.
Pacuet pacTBOpOB rUAPOIU3UPYIOLIMXCS COJEH.

Pacuer OydepHbIX pacTBOPOB.

PaBHOBecHs B pacTBOpax KOMILIEKCHBIX COEIMHEHUH. PacueT KOHIEHTpaLUii MOHOB METAJJIOB
0 3HAYEHUSIM KOHCTAHT HECTOMKOCTH KOMITJIEKCHBIX HOHOB.

I'eTeporenHbie paBHOBecHsI H IPOLECChI

PacueT Macchl MaiopaCTBOPHUMOTO BEIECTBA, HAXOASILEr0Cs B HACBILIIEHHOM PacTBOpe
OTIpeNeIEHHOro 00beMa.

Pacuer KOHUCHTPALNKU MaJIOPACTBOPUMOI'O BEIICCTBA, HAXOAALIECTOCS B HACBILICHHOM
pacTBOpe M3BECTHOTO 0OBEMA.

Pacuet Macchl MaiopacTBOPUMOTO BEIIECTBA, HAXOSIIEr0Cs B paCTBOPE U3BECTHOTO
obbeMa B NPUCYTCTBUHU OAHOUMCHHOT'O MOHA.

Pacuer macchl BemecTa, HEOOXOIUMOTO JUJIs BBITAIEHHSI OCAIKa.

BrisicHeHne BO3MOKHOCTH BBINIAACHUA OCaaKa.

Pacuet pacTBOpHMOCTH MaJOpPacTBOPHUMOIO BEILIECTBA, HAXOALIEroCsl B HACHIIIIEHHOM
PacTBOpE U3BECTHOM KOHLICHTPALIMU.

Penokc-paBHOBecHSI U PeIOKC-NPOLECCHI

Pacuer SJICKTPOAHOrO MOTCHIHAJA B YCJIIOBUAX, OTJIIMYHBIX OT CTAHAAPTHOIO.

Pacder craHmapTHOroO SJEKTPOAHOTO MOTEHIHANa MO U3BeCTHbIM 3HaueHusM JJC u
3JIEKTPOAHOIO NOTEHLIUAJA IPYroro JIeKTpoa.

OmnpeneneHue HampaBieHHs] PEJOKC-IpOLiECCa B CTaHIAPTHOM COCTOSHMM M COCTOSIHUM,
OTJIMYAIOIIEMCS OT CTAaHAAPTHOTO.

Omnpenenenne rayOUHBI TPOTEKAHHS PEIOKC-TIPOLIECCa ISl CTAHAAPTHOTO COCTOSIHUA. Pacuer
KOHCTAaHTbI PABHOBECHS pelOKC-Tpoliecca.

CBOJCTBA DJIEMEHTOB H UX BAKHEHIIHUX COeAHHEHHH B COOTBETCTBHH C MOJIOKEHHEM

3JIEMEHTOB B IEPHOAUYECKOH cHCTeMe, CJIeAyeT pAacCMaTPUBATD M0 cjeayoleMy MaHy:

Inemenmsl — memaiivl
[TonoxeHne 31EMEHTOB B MEPHOAMUYECKON CHCTEME. DIEKTPOHHbIE KOH(PUTYPALIIH aTOMOB.
Ux ocobennoctu. [IposiBnsieMble cTeneHn OKUCIEHHs (MPUMEPHI), KOOPAMHALMOHHBIE YHCIIa
(mpumepsr). U3MeHEHE aTOMHBIX U HOHHBIX PaInyCOB, TOTEHLINAIOB HOHU3AIHUH.
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2. H3MeHeHue MeTAITMYECKOH aKTUBHOCTH MPOCTBIX BEIIECTB B MOATPYIIIE (TIPUMEPHI).
3. HM3meHeHue yCTOWYMBOCTU COCIMHEHUH C BBICIIEH CTENEHBIO OKUCIICHUs B IOATPYIIIE.
H3mMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB U OKUCIUTENIbHO-BOCCTAHOBUTEIIBHON
CHIOCOOHOCTH COETUHEHUH IS
a) BJIEMEHTOB B OMHAKOBBIX CTENEHSIX OKHCIICHHUS,
0) OHOTO 3JIeMeHTa C Pa3HbIMHU CTENEHSIMH OKHCIeHUs. [Ipumepsr.
4. TOKCHKOJIOTUs 5JIEMEHTOB U UX COoequHeHMH. [ I[puMeHeHne.

Diiemenmsl Hememaipl:

1. TlonoskeHue 31€MEHTOB B EPUOANUUECKON CUCTEME. DIEKTPOHHBIE KOHQUTYPALIUU aTOMOB.
H3mMeHeHne aTOMHBIX U HOHHBIX PaAnyCOB, MOTEHIIUAIOB HOHU3ALUH, CPOICTBA K
3JIEKTPOHY, 3JIEKTPOOTpHLATENbHOCTH. [IposiBiIsieMble CTeTIeHN OKUCIIEHUs (TIPUMEPHI).

2. CrpoeHune nmpoCThIX BEeLECTB. 3aKOHOMEPHOCTH B I3MEHEHUH XUMHUECKUX U (PHU3UIECKUX
CBONCTB B NNOATPYMIIE.

3. CrpoeHnue coenuHeHUN ¢ BOJOPOAOM. 3aKOHOMEPHOCTU B XMMHUECKUX
(BOCCTAHOBHUTEIBHBIX U KUCJIOTHBIX (OCHOBHBIX) U (PM3MYECKUX CBOWCTB B IMIOATPYIIITE.

4. H3mMeHeHHE yCTOMYHUBOCTH COEAUHEHUN C BBICIIEH CTENEHBIO OKUCJIEHUS B TOATPYIIIIE.
H3mMeHeHNne KUCIOTHO-OCHOBHBIX CBOMCTB U OKUCIUTENIBHO-BOCCTAHOBUTEIIbHON
CIIOCOOHOCTH COEAMHEHUH.

5. Toxcukonorus 3J€MEeHTOB U UX coeauHeHui. lIpumenenue.

KoHTponb OCBOGHMS AMCUMIUIMHBI W OLEHKA 3HAHMNA OOYYaIOLIMXCsl Ha 3K3aMeHe
NPOU3BOAUTCS B COOTBETCTBUM C [lONOKEHHEM O TIPOBEACHHUH TEKYIUEro KOHTPOJIs
yCIIEBaEMOCTH M MTPOMEKYTOUHOM aTrecTanu odydarommxcsi Kyol'Y u ero punuanos.

Kputepun ouenku:

Kpurepun Ouenka YpoBeHb
I'myGokpe ucuepnbIBAOIUE 3HAHUS BCETO MPOrPAMMHOTO | OTJIUYHO» MOBBILIEHHBIN
MaTepHana, JJOTHICCKH TOCIeI0BATCIBHBIC, OHBIC, (MpOnBUHYTHIN
rpaMMaTHUICCKU MPaBUJIbHBIC U KOHKPCTHBIC OTBCTHI Ha ) ypOBeHb

BOMIPOCHI IK3aMEHAITHOHHOTO OWJIETAa U TOTOIHUTETBHEIC
BOMIPOCHL, YMCHHE CBOOOIHO BBIMOJHATH MPAKTHICCKUC
3aJaHus, IPEIYCMOTPCHHBIE YUCOHOH MPOrpaMMO:
HCHOb30BaHKUE B HEOOXOAMMOM MEPE B OTBETAX
MaTtepuana, MpeAcTaBJICHHOTO B PEKOMEHIYEMBIX
yUICOHBIX TOCOOUMX U AOMIOTHUTEIBHOM TUTEPATYPE.

Teépaple W JOCTATOYHO TOJHBIE 3HAHAA BCETO | «XOPOLIO» 0a30BbIi
MPOrPaMMHOTO Marepuana, TOCJICTOBATCTLHBIC, YPOBEHD
TPABWIBHBIC, KOHKPCTHBIC OTBCTHI HA TOCTABIICHHBIC
BOIPOCHI TIPU CBOOOJHOM PEATHPOBAHUH HA 3AMCUAHHSI 10

OTACABHBIM  BONPOCAM,  YCIEHIHOE  BBINOJHCHUC
MPaKTUYCCKUX 33aJaHHH, NPEIYCMOTPCHHBIX VUcOHOU
HporpamMmoit

3HAaHUEC U MOHMMAaHHE OCHOBHBIX BONPOCOB MPOrPaMMBbl, | «YAOBJIETBO MOPOrOBbIN
HO XapakTep 3HAHWU (PparMCHTAPHBIN, PA3PO3HCHHBIMN. PUTEIBHOY» YPOBEHb

Hemonnoe  BBHIOMHEHWE — MPaKTHYECKUX — 33aHUM,
MPEAYCMOTPEHHBIX yucOHOoM nporpammoii. Hanuuue neyx-
TpeX OmMUOOK NpH HEJOCTATOUYHOH CHOCOOHOCTH HX
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7. MeToguueckne YyKazaHusi AJs O0y4AIOIIMXCHA MO OCBOCHHI0 JHCIHUILIMHBI
Heopranuueckass xumus.

7.1. Opranu3auus AayITHTOPHOH PpadoThI.

ITo Kypcy mpenycMOTPEeHO MPOBENEeHUE JEKIIUOHHBIX U JJAOOPATOPHBIX 3aHATHH.

I'maBHO 3aaueii JEKIMOHHBIX 3aHATHH SBJISIETCS IEpeada B CTPYKTYPHPOBAHHOM popme
CUCTeMaTU3UPOBaHHOW uHpopManuu Oonbmoro obbema. Ilocemenne W KOHCIEKTHPOBAHUE
JEKIMU CTYACHTaMH O0sI3aTEeNbHO, TaK KaK CIOCOOCTBYeT (POPMHUPOBAHHIO OOIIMX MOIXOIOB U
NPUHLHIIOB YCBOCHUS CONEPIKaHMSI JAHHOW AMCLUIUINHBL, CONEHCTBYET aKTHBU3ALIUN MbILIUICHUS
HALIEJIMBAET HA JAJbHEHINYIO0 CAMOCTOSITENbHYIO MTO3HABATEIBHYIO AEATEIBHOCTD.

JlaboparopHass pabora — Qopma oOydeHUs, CBsi3aHHAs C TPOLIECCOM OCO3HAHHS
U3y4aeMoro MaTrepraja Ha OCHOBE CAMOCTOATEIIbHOMN MpeaBapUTEIbHON yueOHOM NesTeIbHOCTH
CTyIeHTOB. BpImomHeHN0 adopaTopHOil paboTel mpenmecTByeT Oecenma, KpaTKui oOmpoc
CTYIEHTOB, OOCYXX/I€HHE IHUCKYCCHOHHBIX BOIMPOCOB H3y4aeMoil Tembl. Mx oOcyxkneHus B
YCIOBHSX KOJUIGKTUBHOW paloThl oOecneunBaeT aKTMBHOE Yy4YacTHE KaXXIOro CTyIeHTa.
JlaboparopHasi paboTa BKIIOUAET H3YYEHUE TPABWII TEXHUKH O€30MaCHOCTH, METOIHK
NPOBENEHUs] U TUIAHUPOBAHHE HKCIIEPUMEHTa, OCBOCHHE H3MEPUTENbHBIX CPEICTB, OBJAJICHHE
HAaBBIKAMH HKCIEPUMEHTAIBbHONH padoThl, 00paboTku, opopMiIeHHS W aHaIH3a MOJYYEHHBIX
pesynbratos. [Ipu nposenennu 1abopaTopHbIX paboT cCOYeTaeTCS HHANBUIYAJIbHBIN U IPYIIIIOBOH
MeTOZ BbINOJMHEHUs padoTel. Otdyer mo naboparopHoll padoTe NOJIKEH COAepXkKaTh. HaTy
BBITIOJIHEHUSI PabOThI; HA3BAHUE U 1IeJIb PabOTHI; XOI padOThI, 3arOTOBKH TAOJIHII IJIs1 3ATIOTHEHUS
SKCIIEPUMEHTAIIbHBIX JAHHBIX; HAOJIOJaeMble SIBICHHS, YPABHEHUS XUMHUYECKHUX PpEaKIHi
NPEBPALIECHHUH, COMTPOBOXKAAIOIINX SKCIEPUMEHT, CXEMbI IPUOOPOB; PaCUEThl, TPapHKH; BHIBOBI
(Teoperrueckoe 0OOCHOBaHHE MOJNYUYEHHBIX PE3YJIbTaTOB). JIaDOpaTOPHBIH Ky pHAI 3aTOTHIETCS
B TIporiecce BBIMOJHEeHUs1 paboTel. Ilpu 3amure nmabopaTopHO pabOThI CTYIEHT IOJKEH YMETh
OOBSICHATD LEJIH, 331a4H, XO TPOBEACHUS pabOThI, €€ pe3yJIbTaThl, CCIaHHbIC BBIBOABI,  TAKIKE
OCHOBHBIE M KOHCTPYKTHUBHBIE CIOCOOHOCTH HCHOJB3yeMoro obopynoanus. OTuer OOJDKEH
NPEIOCTABIISAITECS TPENONABATENI0 [JIsl MPOBEPKH B TEUEHWU HENENH TII0CJIE BBIIOTHEHUS
nabopaTopHOit paboTHI.

7.2 Opranusauus npoiecca caMocTosiTeJIbHOH padoThl.

BaxHbIM myTeM OCBOEHUS CTYJE€HTAMH HOBBIX 3HAHUI, YMEHUI U HABBIKOB B OCBOCHUH
IVCLUTUIMHBI SIBJIIETCS TEKYINAsl U TBOPUECKask MPOOIEMHO-OPUEHTUPOBAHHASI CAMOCTOSITENIbHAS
paboTa, KOTOpast IMEEeT LIENbIO 3aKPETUICHHE U YIITyOJIeHHne 3HAHUH, IOJTYYEHHBIX Ha Ay JUTOPHBIX
3aHATUSAX, MOMCK M NPUOOpETeHHe HOBBIX 3HAHWMH W yMeHHil. B camocrosTenbHoil pabote
3aJ10K€HA BO3MOXKHOCTb CAMOCTOSITEJIbHOCTH MBILIJIEHUS, TBOPYECKONW aKTUBHOCTH CTYIEHTA.

IIpu opraHu3zanyu BHEay AUTOPHON CAMOCTOSATEILHOMN PabOThI HCIIONIB30BAHBI CIIEAYIOLIHE
ee (POpMBI: TIOATOTOBKA U HAITUCAHHE TOKJIA0B, TOAOOP U N3YYEHUE JIUTEPATYPHBIX HCTOYHHKOB,
noa0op WUTIOCTPATUBHOIO U ONHCATENBHOIO MaTepUana Mo OTHAENbHBIM pa3esiaM Kypca B CETH
«HnTepuery, pelieHne 3aaad, TECTUPOBAHUE.

JUs BBITIOJIHEHUS] TECTOBBIX 3a/aHUI, HEOOXOIWMO IOMHHTH, YTO TEpel HadajioM
BBINIOJIHEHHsI TECTOB CJIEAYEeT BHUMATEJIbHO U3YYUTh TEOPETHUYECKHI MaTepHasl U OTBETUTh Ha
BOIIPOCHI [JIs1 YCTHOT'O KOHTPOJIS.

Pemenne 3anad — OAMH U3 3JIEMEHTOB MPOLECCa U3YYEHUH JUCLUILINHBL [Ipu pemenun
3a/1a4 3aKPETUISTIOTCS U YTy OJISIFOTCS TEOPETUYECKIE 3HAHHH, TPUOOPETAOTCS HABBIKK U YMEHHS
NPUMEHSITh OCHOBHBIE 3aKOHBI K PEIICHHUI0 KOHKPETHBIX 3a4ad, MPHOOPETAIOTCs] HABBIKU
MOJIb30BAHUSI MATEMATUYECKUM annapaToM U HaBbIKU BeluucieHus. [lepen pemenneM pacyeTHbIX
3ama4 HeOOXOOUMO BHHMMATENBHO H3YYHTh TEOPETHUECKHUH MaTepuan M pa3odpaTb MpUMEpPHI
pewmenus 3amad. B permeHnu 3amad IOJDKHBI CONEPKAThCS (POPMYNBI U BCE BBIYHCICHUS C
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yKa3zaHUeM eAVHML u3MepeHus. IIpu BbMUCIEHUSX HeoOXoauMo obpamarh BHUMaHHE Ha UX
TOYHOCTb (MCTIOJIb30BAHUE HYKHOTO YHCJIA 3HAYAIUX HU(P) U COOJIFOACHIE TTPABIIT OKPYTIICHHSI.

HUndopmanust mo popMam caMOCTOSTETbHONH paboOThl, CPpOKaM BBITIOJNHEHHsS U (popmam
OTYETHOCTH TPENCTaBICHA B TabIHIIE.

Ne | HaumeHoBaHue pasnena Dopmsbl Cpoxku dopma
CaMOCTOSITENIbHOH | BBIMOJIHEHUS OTYETHOCTHU
paboThI (Henest)

1 AKTyanuzanus 1 Ompoc

Beenenue. llpeamer u COLep KaHUA
coZiep>KaHue XUMUU XUMHH  CpemHel
HIKOJIBL.

2 | Ctpoenue aroma. CamocrositenbHas | 2 Koncnexr.
Ilepuoanueckoin 3akon .. npopaboTka TeM Omnpoc
Menpeneesa. pasnena
XuMH4ecKas CBsI3b

3 CamocrositenpHas | 3-4 Koncnekr.
BemecTBo B pa3nuyuHbIX

npopaboTka Omnpoc
(ha30BBIX COCTOSTHUSIX.
pasaena
4 Pabora c|5-6 OTtuer o
yueOHOH, pacyeTHBIM
CIIPaBOYHON 3a7a4yaM.
OO01mue 3aKOHOMEPHOCTH JUTEpPaTyporl Y cTHBI onpoc
XHUMHUYECKHUX MPOLIECCOB JIEKLIHOHHBIM

MaTepUajIOM.

Pemenue

pacueTHBIX 3a1a4

5 Pabora c|7-8 OTtuer o
yueOHOH, pacyeTHBIM
CIPABOYHOMU 3amadam

PactBopsbl. Peakuyu B BOOHBIX | IUTEPATypoOd |

pacTBopax JIEKIITOHHBIM
MaTepUaJIOM.
Pemenue
pacueTHBIX 3a1a4

6 | OxucaurtenpHO- Pabora c|9-10 Y cTHBI onpoc

BOCCTaHOBUTEJIbHbBIE yueOHOH,
MIPOLIECCHI. CIIPaBOYHOU
DNIEeKTPOXUMUYECKHE auTepaTypol  u
IIPOLIECCHI B 3JIEKTPOJIUTAX. JIEKIITOHHBIM
Koppo3zus u 3aiura ot MaTepUajIOM.

KOppO3UHu

7 Pabora c|11-12 Ompoc
yueOHOH,

XUMHSA KOMIUTEKCHBIX N
o CIIPaBOYHOM,
COEJIMHEHUM. o
Hay4HOU
Kowmmnekcoobpasopanue B .
auTepaTypol  u
pacTBOpax
JIEKLIHOHHBIM
MaTepUaJIOM.
8 Pabora c|13 Ompoc.
XUMUsA HEMETAJJIOB U UX o
N y4eOHOM, Jloknanpl,
COEJIMHEHUM. o
CIIPaBOYHOM, pe3eHTalNU
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9. MarepuanbHo-TexHH4Yeckasi 0a3za, HeoOXxoauMasi JJsl  OCYIIeCTBJICHHS
o0pa3oBaTe bHOI0 npouecca no AucuunanHe Heopranunueckas xumus.

MaTtepHuanbHO-TEXHHYECKOe 0OecreueHne TUCIUTLINHBI
(MOJyJIsl) ¥ OCHAIIEHHOCTH

1. JlexunonHbIE YyeOHass ayAuToOpwst Uil  TNPOBENEHUS  3aHATHM

3aHATHS JIEKIIMOHHOrO  THIMA! KOMIUIEKT  y4eOHOi  mebenw,

KOPOTKO(OKYCHBIN WHTEPaKTUBHBIN IIPOEKTOP,

MyJbTUMEANHHAS Kadenpa, IOCKa-3KpaH YHHBEpPCAIbHAs

MeJoBasi focka (aynuropust 322¢).

Ne Bun padot

2

2. JlabopaTopHsie YyeOHass ayAuTOpWst UIsl  TIPOBENEHUS  3aHATHM
3aHATHUSA nabopaTopHOTO THIA, YKOMIIJICKTOBAHHASI
CIEIUAIM3UPOBAHHON ~ MeOeNbl0,  BBITSDKHOW — CHCTEMOM
BEHTWISILUM, MEJOBOH [IOCKOH, CpPEeACTBAMHU MOKapHOMU
0€30MacHOCTH U OKAa3aHWs TMEPBOM METUIIMHCKOW TMOMOIIIH,
nabopaTOpHbIM  O0OPYIOBAaHHEM: BEChl TEXHOXHMHUYECKUE,
SNEKTPUYECKHE TUTUTKH, HAOOpBl XHMHUYECKOH TMOCYIbl M
PEaKTHUBOB, BOASIHbIE OaHM, BAKYYMHBIE HACOCHIL, TEPMOMETPBI,
MarHuTHbIEe Memmanku ¢ nonorpesoM MM-135H «Tarnep», pH-
merp «Okcnept-001-3.04», cnextpodoromerp B-1100
OKOBBIO, nabopartopueiii ucrounuk nuranus [TPODOKUIL
B5-71/1M, Bechl aHanutnueckue Adventurer Pro AV114C
(aynurtopus 439c¢).

3. CamocTosTenbH [Tomerenne st CAaMOCTOSATENbHOM paboThl, OCHAIEHHOE
as pabora KOMILIEKTOM y4eOHOH MeOenu, KOMIBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TOAKMIOUeHHst K cern «MHTEpHET» U
oOecriedeHHasi JOCTYNOM B 3JIEKTPOHHYIO HWH(OPMALMOHHO-
o0pazoBaTeNbHYIO Cpeay yHuBepcuTera. (aynutopus 431c).

I'pynnoBble (MHAMBHAYANbHBIE) KOHCYJIbTAUU (aynutopus 425c¢, 416¢), TeKkymuil KOHTPOJIb
(aymuropust 439¢) U MPOMEKYTOYHAS ATTECTALUS IPOBOIATCS B ayIUTOPUSIX B COOTBETCTBUH C
pacrucanueM (aynuropust 425¢, 416¢).
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