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1 Heau 1 3a3a4M H3yUeHHsa AHCUMMIKHHBI Heoprannueckaa xumus.
1.1 IMenb 0CBOCHHA AHCUHNIUHHBIL,

q)OpMI/IpOBaHI/Ie CCTCCTBCHHOTO-HAYHYHOIO MHPOBO33PCHHA € YVUCTOM COBPCMCHHBIX
TeHAeHLHH Pa3zBHTHA HAYKH W TEXHWKHW, TEOPETHYECKdAA H [NOpPaAKTU4YeCKasd I[TOAroTOBKA K
3KCI’[epI/IMCHTaﬂbHOﬁ HEATEIILHOCTH BLIMYCKHWKA.

1.2 3ana4u JUCLUILIHHBI,

- OCBOEHME 3HAHMI1 O 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX MPONECCOB, 00
OCODEHHOCTAX COCTABRA, CTPOEHUS, PEAKIIMOHHOH ¢NOCOOHOCTH HEOPraHMYECKHX BEIEeCTR,
BO3MOXKHOCTH UX UCIIO/Ib30BAHUSA B IIPOH3BOACTBE W COBEPLICHCTBOBAHUH TEXHOMIOIH,

- Pa3BUTHE HAYYHOTO MBIIIIEHUS 1 O0METEeXHIMCCKON SPYINLIIN, TO3BOJITIOLINK
MPAMEHATE TEOPETUUECKHE 3HAHUA MO HeopraHqucxoﬁ XHMHH B 3KCl’IepPIMEHTaJTbHOi:I
HEATCIIbHOCTH,

- (POPMHPOBAHNE YMEHUS CAMOCTOATENBHO OPTaHW30BLIBATH CBOK) JEATENBHOCTb,
CUCTEMATH3IUPOBATH MOJYYEHHbIE 3HAHUSA, PA3BUTHE HABLIKOB paboThl ¢ yueOHOI M HayYHOI
JIATEPATy POl

1.3 MecTo THCHUNJIMHBI B CTPYKTYPe 00pA30BATE/ILHOH NPOrPaAMMBI.

Jucunnmiza Heopranudeckast XMMHS OTHOCHTCS K ©a30B0i1 HacTy OUCLIUIUTHH OIoKa
mucuuiuTiH (b.1.b.06) ocHOBHOI 00pa30BaTeNbHON IPOrPaMMBl BRICLIETO 0Opa30BaHUA IO
nanpasnennio  27.03.01  Cranpaprusauuss u meponorus  (npoduis.  Merponorus,
crangaprusaums u cepruduraumns).

JIns yeneniHoro yCBOeHHs XUMHH HeOOXO1MMbl 3HAHUA U YMEHHA, MPEYyCMOTPEHHbIE
paHee OCBOEHHBIMU AUCHMMIMHAME MaTEMaTHYECKOTO H eCTECTREHHO-HAYUHOrO XapakTepa
(husuka, MmaTemaruka, nHpopMartiika). [IoHATHS U TCPMUHEL OCBOSHHBIC IIPH U3YICHHH ITHX
KYPCOB HCIIONB3YIOTCS IIPH 00CYKACHUH OCHOBHBIX 3aKOHOB H TCOPHI XUMHH U IOJC3HBI 1714
NMOHMUMAaHHS U OCBOEHHS XHMUYECKNX 3HAHHH.

(PyHnaMEeHTaJbHbIE XHMHYECKHE TIOHSTHS M HABBIKM, MOJy4YeHHbIE B pe3yJibrare
u3yueHus kypca Heopranuueckas Xxumus, ABAAKTCS HEOTHEMIEMOI YaCTbH) COBPEMEHHOTO
eCTeCTBeHHO-HayYHOTrO 00Pa30BaHKA W JAKT BO3MOKHOCTh KAYECTBEHHO, Ha oMiee BBICOKOM
YPOBHE M3Y4aTb IOCICAYIOIINE TUCHMIUINHBEI YIeOHOIO IUIAaHA: AHAJNUTHUYECKAs XM,
OCHOBBI AHAJIH34 H aHATHTHYECKOrO KOHTPOJIS, OPraHH3alHs H TEXHOIOTHA HCIIBITAHUH H Op.

1.4 MepeueHs NIAHHPYEMBIX Pe3YJABTATOR 00YHEHUA MO AHCUHILTHHE, COOTHECCHHBIX
¢ IUIAHHPYEMBIMH Pe3yJbTATAMH 0CBOeHHUS 00pa30BATebHOH NPOrpaMMbl.

Obyuarowuiics, OCBOMBLIHI AAHHYIO JUCUHILIHHY, J0JDKeH 00/1a1aTh CIeay O MU
KOMNECTCHUMAMM !

OK-7 — cnocoOHOCTBIO K CaMOOPraHN3aliui 1 caMoodpa3oBaHHIo;

[IK-20 - cnocOOHOCTBIO TPOBOAUTL 3KCICPUMCHTHl IO 3aJaHHBIM METOIUKaAM C
00paboTKOll ¥ aHANIH3OM PE3YNETATOB, COCTABIATH OIHCAHMS HPOBOOUMEBIX HCCIEIOBAHHI U
NMOArOTABIHBATE JAHHBIC OJI51 COCTABIEHHA HAYYHDIX 0630pOB H nyﬁnnxaunﬁ.

Ne | Hupeke Conepxxanue B pesynbTarte v3yueHust yueOHOM AUCIMNMHbI
ILI | KOMOCTCH | KOMICTCHIIHH 00YHAK LIHECS AOTKHBbI
LUHH (unu eé yacrtu) 3HATh YMETb BJIATEThH
I. | OK-7 CNOCOOHOCTBIO - OpPraHu30BaTh CBOK
- HaBBIKAMU
K NeATENbHOCTh ans
TUIAHHPOBAH KA
CaMOOpPraHH3a TOCTHKCHHS .
CaMOCTOATENbHON
817051 15§ HAMCUEHHEIX
padoThI,
PEe3yJIbTATOB,




Ne | HHupekc Conepsxanue B pesynbrare uzyuenus yueOHOM IUCLUIITHHDBI
M.1 | KOMIETEH | KOMIMETEHIIUH 00YHAIOLIHECS JOJKHDI
IIHH (unmu e€ vacTh) 3HATH YMETh BJAAIETH
camoobpazosa obecrnieunBarnb - cnocodHOCTh
HUO uHpoOpMaLHOHHYIO BOCHPUHHUMATD
OCHORY JI€ATENbHOCTH, | HHHOBAIIMOHHBIE
JIOCTUKEHHST
HAYKU ¥ TEXHUKIL
2. | TIK-20 CNoCOOHOCTBIO | - OCHOBHBIE | - CTaBUTh LEAM U |- TEXHHMKON U
MIPOBOIUTH 3aKOHBI 3aJaull 3KCIEPHUMEHTA | MCTOAMKOI
SKCTIEPUMEHTHI | XHUMHH, OCYIIECTBIIATL €0 H | 3KCIIEPUMEHTa B
N0 3aJaHHLIM | JieXKalue B | aHAJIM3UPOBATH HEOPraHUYECKOM
METOAMKAM C | OCHOBE MOJIy4eHHbIe XUMHH,
oOpadoTkoii u | mporiecca pe3yJbTaTHI. obocHOBaHHEM
AHAJTU30M PazNUYHBIX KOPPEKTHOCTH €ro
PE3YJIbTaTOB, TIPOU3BOJICTB, TIPOBEICHIS,
COCTaBJISITh PCaKIIHOHHYIO - OnBITOM padoTh
OTHCAHUS CIOCOOHOCTD C INEeKTPOHHLIMH
MPOBOAMMBbIX HEOPraHU4YecK OubnuoreunbiMu
UCCIIeIOBaHUH | UX uu HHBIMH
H COEJTMHEHHH, Hay4HO-
MOATOTABINBA | HCIONB3YEMEI TEXHHYCCKUMH
Th JaHHBIC I | X B pecypcamu  Oa3
COCTaBJIEHHS TEXHOJIOTHSX JAHHBIX
HAYUHBIX Pa3ITUYHBIX - OCHOBaMH
0030poB U | MPOU3BOJCTB, HHTepHeT-
nyOauKaiui, TEeXHONOTHIH 58
obpaboTku H
oopmieHUs
pe3ynLTaToB
HCCIedOBaHUI.

2. CTpykTypa u conepxkanne aucuunauubel Heoprannueckas xummus.

2.1 Pacnpeaenenue Tpyao€MKOCTH AUCHHILIHHBI 10 BHAAM padoT.

OOGurast TPyAOEMKOCTb TUCIHIUIHHEBI COCTaBISICT 4 3a4.ex. (144 yaca), X pacmnpeneincHue
1o BHAAM padoT mpencTasieHo B Tabmie

Bun yuebnoii padoTs! Bcero Cemectp 2 (gachl)

HacoB 2

KoHTakTHas padoTa, B TOM YHCIE: - - -

AynuTopHBIE 3aHATHS (BCEro): 72 72

3aHATHSA TEKIMOHHOIO THUIA 36 36

Jlaboparopubie 3ausTus 36 36

3ansTHs CEMHUHAPCKOrO THNA (CEMHHAPDI, -

NPAKTHHECKUE 3aHATH) )

Muan koHTakTHAS padoTa; 2.5 25

KonTpons camoctositensHOM pabotel (KCP) 2 2

IIpomeskyTounas arrecramus (MKP) 0,5 0.5

CamocrosTeibuass padorTa, B TOM YHCJIE: 33,8 33,8 - - -

Kypcogas pabota 5 =




[Tpopaborka y4eOHOro (Teopernyeckoro) 178 128

MaTepualla, CaMOCTOATENIbHOE U3YUEHHE Pa3elIOB ’ ’

BrinonHenne nHaAMBUAYAIbHBIX 3a0aHUIN

(monroToBka coODIEHUH, TOKIAIOB, MPE3eHTALINH, 9 9

pPACUETHBIX 3aAaHHi)

Pedepar - -

[ToaroroBka K 1a0OPaTOPHBLIM 3AHATHIM K 12 12

TEKYIEMY KOHTPOJIH)

Konrpous: -

IToaroroBka K 3K3amMeHy 35,7 357

O6mas TpyaoeMkocTh | Huac. 144 144 - - -
B TOM 4HCJIe 745 745
KOHTAKTHAS padoTa ’ ’
3a4. el. 4 4

2.2 Ctpykrypa aucuunauabsl Heopranuueckasi XUMHS:

Pacnpenenenue BuaoB y4edHOH paboThl M MX TPYAOEMKOCTH 10 Pa34esiaM JHCLHILIHHDIL.
Paznensl AucLUMNINHBL, U3y4aeMble B 2 ceMecTpe

KomuecTso 4acoB
AynuropHas Heayn
Ne Haumenosanue pasaenos Hars padoTa rTOpHAA
pabota
J | 113 | JIP | CPC
l. Beenenue. llpenmer u cogepxanne XUMHH 8 2 4 2
CtpoeHue aToma.
2. Ilepunonuueckoii 3axoH /I M. MeHneneesa. 4 2 - - 2
XUMHYeCKasi CBSI3b
3 BeniecTro B pasnuuHbIX (pa3oBbIX 4 i i 4
COCTOSIHUSIX
4 OO0mi1e 3aKOHOMEPHOCTH XMMHUECKHX 18 | 6 i 8 4
NPOLIECCOB
5. PacTropbl. Peakiinu B BOJTHBIX PACTBOPAX 12 | 4 - 8 -
OKHCITUTENBHO-BOCCTAHOBUTEBHBIE
6 NPOLECCHl, DNEKTPOXHUMHYECKHE MPOLIECCHI B 121 4 i 4 4
' snexTposnTax. Kopposus u 3amura ot
KOppO3HH
7 XUMUS KOMIUIEKCHBIX COEIUHEHUIN. 6 9 ) ) 4
’ KowmmnekcoodpasopaHue B pacTBopax
8. XHUMUs HEMETAJUIOB U X COCIMHEHHM. 20 | 6 - 8 6
9. XUMUS METANNIOB U UX COETMHEHUI. 16 | 8 - 4 4
10. XHMHS B HAHOTEXHOIOTHAX 58| 2 - 3.8
Hmoezo: ]%5’ 36 - 36 | 338
Konrpons camocrositenshoii pabora (KCP) 2
[Tpomexcyrounas arrecrauusi (MKP) 0,5
Ilonroroska k 3K3aMeHY 35,7
O01mas TPyIOeMKOCTh IO TUCHIHITIHHE 144

IMpumeuanue: JI — nexuuu, I13 — npakrudeckue saustus / cemunapsl, JIP — naboparophbie
3ansaTus, CPC — camocTosTensHas pabota cTyneHTa
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2.3 Cogep:kanne pazgenos aucuunianibl Heoprannyeckas xumusn:

2.3.1 3apsTua JeKIHOHHOI0 THNA.

dopmMa
HaumeHoranue
Ne Conepsxkanue pazznena TEKYLLEero
pasznena

KOHTPOJIS
1 2 3 4
1. |Beeacune. Ilpeamer u|{OCHOBHBIC MOHSTHS W 3aKOHBI XHMHH. |Y CTHBIH

COJEepKAHNE XUMHH, OcuoBHble Knacchbl HEOPraHHM4eCKHux KOHTpPO/b, TECT

coeqUuHeHWH. 3HaYeHHE XHMHHU B H3YYEHHWH 1
Pa3BUTHH TEXHWKN K TEXHOJIOTHH,

Crpoenue aToma.
[epuomnuyeckuii 3aK0H 1
nepuoaruyecKas cucTemMa
. Menpneneesa.
XUMHYCCKAS CBA3b.

PassuTue npeacrasieHuii O CTPOSHHH aTOMA.
Bonsoras npupona snextposa. Ilouatue o
KBAHTOBBIX YUCAax. ATOMHbIe OpOUTanu, Mx

SHEPTHH. 1lopsnox 3AIIOJIHCHHS
SACKTPOHAMH ATOMHBIX opburaneii.
JHepreTHYECKHE AHarpaMmel

MHOTO31eKTPOHHBIX aTOMOB.

CTpykTypa nepHOAHHECKON CHCTEMBl U ee
CBf3b C 3JEKTPOHHOW CTPYKTYPOIl aTOMOB,
IIepHOAHYHOCTE CBOWCTE ATOMOB 3JIEMEHTOB,
9JEMCHTOB H WX COCOUHEHUH (aTOMHEBIE U
HOHHbIE PaJHyCbl, SHEPrHs ¥ HOHHM3ALWH H
CPOACTEO K AIEKTPOHY,
37€KTPOOTPULIATENBHOCTD, METANUYHOCTb,
HEMETANUYHOCTh, KHUCMOTHO-OCHOBHbBIE U
OKHUCINTCIBHO-BOCCTAHOBUTCIIBHEIC
CBOICTBA).

BosnukHoBeHue XHUMHYECKOH CBA3H.
OcHoBHbBIE TTapamMeTpbl XHMHYeCKOH CBA3H.
KoanenTHas cBsAzb, CROHCTBA KOBANEHTHOH

CBA3H. CBH3H (&) 51 T THUNA. Tunsl
THOPUAN3AIHNH ATOMHBIX opOHTaNeH.
OcHoBHEIE MOHATUA 0 METOIE

mostekynspaeix  opburaneii (MQ). Meroa
MO JIKAQ. 3ueprernyeckue avarpamMmbl
ABYXaTOMHbBIX  TFOMOSIAEPHBIX  MOJEKYJ,
00pa30BAHHBIX  3/1IEMEHTAMM  [EPBOrQ U
BTOporo  nepuoznes.  MoHHas  CBA3L.
Mertannuueckas CBSI3b. CsolicTBa
COEAMHEHHI €  PA3THYHBIMH  BHOAMH
XMMHYECKHX CBsI3el.

YerHbIi
KOHTPOIb, TECT




Obwmue
3aKOHOMCPHOCTH

XUMHUHECKHX NPOLECCOR

OcHOBHbIE NOHATHSA: CHCTEMBI, [apPaMETPbl
COCTOAHUSA, TpoUeccsl, QyHKUUH COCTOSHUS.
ITepsriii 3aKOH TEPMOAUHAMUKHU.
BHyTpeHHSS 3HEprust B e¢ M3MCHCHHE IIpH
XUMHYeCKUX mpespaineHusx. Temnora u
pabora. DHTAJIBIIHA. Cranpapraas
snTanenus  obpazosanusa. 3akon [ecca w
SHTANBIKA XUMHUECKUX peakLMii.
XUMHYECKHE — peakLMH c MO3UIHK
TEPMOIUHAMHKU. VY CTOHIHMBOCTE
XHUMHUECKHX CO¢IHHEHHH. Tomnueo Kak
HCTOUYHUK JHEPTHH.

Bropoii 3akoH TepMOAMHAMUKH. DHTPONUA.
3aBUCHMOCTL 3HTPOTMUM OT TEMMEPATYPHhI.
CrannaptHas oHTponua. TpeTtuil  3akoH
TepMonuHaMHAKU. JHeprus I ubbca u aHepris
['enpMronsua. Kpurepun
CaMOIPOH3BOJIBHOIO MPOTCKaHHS IPOLIECCOB
B H30JIMPOBAHHBIX W OTKPBITBIX CHCTEMAX.
ObparumocTs XUMHYECKHX peaxumii.
KoHCTaHTa XMMHHYECKOrO pPABHOBECHS, Kak
Mepa rayOHHBI NpPOTEKaHUs MNPOLECCOB.
YpaBHCHHSI M30TCPMBbl H300aphl, H30XOPHI
XUMHYCCKON peakuun. BnusiHne nmapaMeTpos
Ha coctosHue pasHoBecuda. [lpunuun Jle
[Mlarenve  —  Bpayna.  QOcobennocru
pPaBHOBECHS B TETEPOrE€HHBIX CUCTEMAX
CkopocTh  XHMMHHYECKOW  peakuMH, ee
3aBHCHMOCTb OT HPHUPOAB! U KOHIEHTPaLUH
pearcHTOB, TeMmeparypel. llopsamok u
mMonexynspHocTs  peaxudd.  Koncraunra
CKOPOCTH W €&  3aBHCHMOCTb  OT
TeMmnepaTtypsl.  YpaBHeHWe  AppeHuyca.
DHeprus aktuBanuu, MexaHu3M W KUHETHKA
peakiuii B TOMOTEHHBIX H TeTCPOrCHHBIX
cucteMax. ['OMOreHHBII M IeTEpPOrcHHBIN
Karanuz. Ayrokaraius.

YeTHbIH
KOHTPOJIb,
TecT, Petnenne
PacUeTHBIX
3amad

Pacteoprl. Peakuuu
BOOHEIX PacTBOPax

B

OcHOBHbIC XapaKTEPHCTHUKH IHCIICPCHBIX
cucTeM M HX Kiaccupukanus. McTHHHBIC
pacteopbl.  TepMOAMHAMUKA  TpoLecca
PACTBOPEHHS. [mapars, COJILBATDI,

KPUCTAJIOTHAPATH. PacTBOPHMOCTL Ta30B,
KUAKOCTeH, TBEPABIX BElECTB B BOJE.
HaCb[LLleHHbIe, HEeHACBIWEHHbIS H
TNEPECHINCHHBIC  PACTBOPEL CrocoOr1
BHIDAKEHUS]  KOHLEHTpaluii  pacTBOPOB.
Konnuraruensie CBOHCTBA PacTBoOPOB
HeanekTponuToe.  Ocmoc.  (OCMOTHUSCKOE
naneHue, JlameHne HachIIIEHHOrO napa
pactsopuTens Haa pacteopom. [losblweHue
TCMMOCPATYPEl  KHUIIGHHS  PACTBOPOB H

Y CTHBIA
KOHTPOJIb,
TecT. Pelenue
PacyeTHBIX
3a71a4
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MOHMKEHHE  TEMIEPATYPBLI  3amep3anus
pacTEOpOB. DICKTPOIHTHICCKAS
auccouManma, HzoToHMYeCcK N
koapduunenr.  Cunbnpie  u  cuabole
3MeKTPOauTEL. CTeICHB 3TICKTPOIHTHYSCKOH
aucconmaumd,  CBsi3k  M30TOHHYECKOTO
K03(pdULHEHTA CO CTENEHBI) JHCCOLHALHH.

KoHcTaHTa OHCCOLHALIH. 3aKoH
pazdarnenus  Ocreanbaa.  OcodeHHOCTH
pacTBOPOB CHUNILHbIX 3NEKTPONIHTOB,
AKTUBHOCTB HOHOB. Honnasn cuia

PacTBOPOB. IIporonuTuueckass  TCOPHSA
KUCJIOT W ocHOBaHWM bpeHcrena u Jloypu,
Koncranra nporonuTHueckoro paBHOBECHS
KaK XapaKTepHCTHKA CHJIBI KHUCIOTBI U
ocHoBaHus. Jluccounauus oabl. Honnoe
npoussenenne soabl (PH n pOH). Crocobwr
onpemenenuss pH  pacteopos.  OOwas,
AKTHBHAs M MNOTEHUUANTBHAA KHCAOTHOCTh
PacTBOPOB. Peakumus HeHTpanu3auuH.
bydepurie  pacteopel.  Knaccudukaris.
Mexanusm neficTeus, bydepHas emMKoCTb.
['uoponuz conell. DaxTopsl, BAHMAIOLIME HA
npouecc ruaponusa. KoHcTanTa runpomnmnsa u
pH pacTBOpOB TIMAPOAM3YHIUHXCA CONEN.
[eTeporennnie paBHOBecHs B pacTBOpax.
Koncranra PacTBOPHMOCTH. ¥Ycnosusa
00paz0BaHHA U PACTBOPEHHS OCAIKOB,

OkucnurensHo-
BOCCTAHOBHTCIIBHBIE
MPOLECCHI.
DNEeKTPOXUMHHECKHE
MIPOLIECCHI B
3MEKTPONUTAX.
Koppozus n 3amwura ot
KOPPO3HH.

OKHCJIUTENILHO-BOCCTAHOBHTEILHBIE
npoueccul.  Baxcneiiwnne okucaurenn u
BOCCTAHOBHMTEH, HM3ameHeHue
OKHCIUTENBHO-BOCCTAHOBUTEMLHBIX
XapaKTCPHUCTUK 3JICMCHTOB B MEPHOJAax H
rpyomax mepHoaudeckol  cuctemer L.
Mengeneesa.  CocraieHne  ypaBHEHHH
OKHCJIMTENBHO-BOCCTAHOBHTENLHBIX
peakuuMid  (METOA  HMOHHO-3/MEKTPOHHOrQ
OanaHca).

DICKTPOXUMHICCKIHE IIPOLIECCHL.
IloTeHUManBl METAINIMYCCKHX U Ta30BBIX
snekTpogoB. (CTaHAApPTHbIE JJIEKTPOAHBbIE
NOTEHUHANbl W 3JIEKTPOABIKYLIAA CHIIA
raabRaHuueckoro asaementa. [loTenuunansl
OKHCIUTENBHO-BOCCTAHOBUTEMLHBIX
(pemoxc) anmexTponos. YpaeHeHue Hepreta.
Pan CTaHIAPTHBIX SNICKTPOIHBIX
noreHunanos. HanpasieHue mnporexaHus
OKHCJIMTENBHO-BOCCTAHOBHTENLHBIX
APOLECCOR,  DASKTPOJM3  PACMIABOB U

YerHbIi
KOHTPOJIb,
TECT.
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BOAHBIX PAacCTBOPOB. [Tpumenenue
JAEKTPOIU3A. XUMHUYECKHE HCTOUHHKH TOKA.
ANbTEpHAaTHBHbIE  HCTOUHHKH  3HEPTHH.
XHUMHUYECKas 51 3NIEKTPOXUMHYECKAs
KOPPO3Hs. 3aIlHTa MCTAIIOB OT KOPPO3HH.

XUMHS  KOMIUICKCHBIX
COEUHEHNH,
Kommnnexcoobpaszosanue
B pPacTBOpax.

KoMmIeKkcHbIC COSAUHCHHA H HX MONYICHHE,
CtpoeHHEC M CBOICTBA  KOMIUICKCHBIX
coequHenuii. Howmenknatypa, H3oMepus
KOMILJIEKCHDBIX COELHHEHHH.
KomnnekcooOpasoBaHHe B pacTBOpax.
KoHcTaHTa  HECTOMKOCTH M KOHCTAHTa
YCTOMYMBOCTH.  XUMHYECKas CBA3bL B
KOMIUICKCHBIX coenmHeHmsx (Mmerom BC,
TEOPUSE KPUCTAILIUHYECKOTO NoJis ). Peakumnn ¢
yuacTuem KOMILIEKCH bIX COeAMHeH NI
(0OMeHHbIE, OKUCIUTEBLHO-
BOCCTAHOBHTETbHbIE).

Y CTHBHII
KOHTPOb,

XHMUS HEMETALIOB H UX
COeqUHEHHH.

PacnpocTpaHeHHOCTh XHMUYECKUX
anemeHTOB. Knaccudukauus XUMHHECKUX
9JIEMCHTOB. Obwmas XapaKTepUCTHKA
HeMETAJIOB. Bozmopon M €ro COCAMHEHHS.
bop. duznueckne 1 XMMHYECKHE CBOMCTBA.
Coenunennsa ¢ sonoponom. Kucnopoausbie
coeanHeHua dopa.

HeopraHuueckas xumust p-snemeHtor 1V-A
TPYTIIEL Obmas XapaKTCPUCTHKA.
Annotponnabie gopMer yriaepona. OKCHIHI,
kapbouarel, kapbuabl. bop, yraoepon -
HHCTPYMEHTaJIbHbIE u abpazuBHble
matepuanbl,  CoenauHeHus  KpeMHus U
repMaHusa.  XUMHUA  MOAYTPOBOHHKOB.
CunukaThl M aTOMOCHJIHMKATHL  oOias
XapaKTepHCTHKA, CTEKJIO, CHUTAJLIHL,
LIeMEHTbl, KepamMHKa.

Aszor, docdop u nx coenunenns. Kucnopox,
cepa, CeNleH, TENIyp M HX COEJUHEHHA.
Tlanorenbl.  CoenMHEeHUs ¢ BOJOPOAOM.
KHCIOpOOHBIC COCOUHCHNA.

VeTHBI
KOHTPOJIb.
Jokmanzr,
npe3eHTalun

XUMHUS MeTaNIOB H X
COeqUHEHHH.

MeTtannsl: 0011aA XxapakTepPHUCTHKA, CTIARbI,
MCTOAB MOAYUCHHA. PacmonoskeHue 8-
MCTAJJIOB B  MCPHOOHUSCKOH  TaONHLE.
Duznueckne W XHUMHYECKHE CBOHCTBA  §-
METaJNOB W WX coenuHennil. [Ipumenenue s-
METANNOBR U UX coefMHeHuil. Pusnueckne u
XMMHUYECKHE CBOICTBA P-METAMNOBR U MX
cocouacHU. [IpUMeHCHUE P-METANIOB U UX
CoemMHEHHI. PacmonokeHne d-MeTannos B
NepHOINIECcKOH Tabnuue. OcHoBHbIE
thusnueckue CBOHCTBA d-meranios.
XumMuuecke CBOWCTBA (-METANNOB M MX
coeanHeHuit. [Tpumenenue d-metannos u ux

COEOUHEHHH.

VeTHBI
KOHTPOJIb.
Jokmanzr,
npe3eHTalun
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Toxkcukonorust MeramoB. PaguoakTuBHbIE
3IEMEHTBI.
9 | Xumus B|O0wue 3amaun  Hanorexdonorui. Ponb|Joknanb,
HAHOTCXHOIOTHIX XUMHH B HAaHOTCXHOMOMUAX. |Ipe3CHTAHH
HaHnoanekTpoHuKa. HanomexaHuka.
HaHoMatepuantl 1 METOAB! HX TIOTYUSHUSL.
Peakiunonnas CIOCOOHOCTD
HaHOMAaTepranos. Hanoxumuueckue
TexHoJoruu. [TepcnexTHBbl Pa3BHUTHS.
2.3.2 3aHATHA CeMHHAPCKOI0 THNA.
CemMuHapcKye 3aHATHSA — HE TIPEAYCMOTPEHBI.
2.3.3 JlaGoparopHbie 3aHSTHA.
Hanmenosanue pasgena ®opma
Ne Hanmenopanne nadopaTopHBIX padoT | TCKVIIETO
KOHTPOJIA
| 3 4
1. | Beeaenne. llpenmer u cogep:xanne |lTexuunka OeszomacHocTu. OcHoBHEBIG| 3amura JIP
XHUMHH mpaBuia W TpHEMBEl padoTEl B
XUMHYECKOH nabopaTopHu.
[Monyuyenune u CBOHCTBA OKCHIOB,
rHAPOKCHOB, CONEH,
2. | O0mue 3aKOHOMEPHOCTH DHepreTuka XUMMUECKUX peaknuii.| 3amuta JIP.
XUMHYECKHX TPOLIECCOB OnpeneneHue TernoThl| OTueT No
HelTpanuzanuu u TEMNOThl| PACHETHBIM
THAPaTaLHH. 3a7a4aM
CkopocTe  XHMHMUCCKUX  peakiuil.| 3ammura JIP.
Brusune pasmuubbix  daktopor Ha| OTder mo
CKOPOCTh  XHMHYECKOH  peakLHH.| pacyeTHbIM
Xumunyeckoe pasHoBecHe. Karanus. 3aja4am
3. | Pacreopbl. Peakunu B BOOHBIX [Tpurorosnenue pPacTBOpPOB u| 3awmra JIP.
pacTBopax onpenenenne WX  konueHtpauwd| Ortuer no
TUTPOBAHHUEM.  DAEKTPONMTUHYECKAA| pACUETHBIM
ANCCOLMALIHSA, ParHOBECHSA B| 3agauam
PacTBOPAX BIICKTPONIHTOB.
KucnotHo-ocHOBHEIE paBHOBecHs B| 3amuTa JIP.
BOAHBIX pacTeopax cojeil. ['mppomms| Otuer mo
coneii. Onpenenenue pH. bydepHbie| pacueTHBIM
PacTBOPLI. 3agavam
4. | OKHCIHTENBHO-BOCCTAHOBHUTEIBHEIC |OKUCIHTCIBEHO-BOCCTAHOBUTENBHEIE | 3amuTa JIP
Mpouecchl. INeKTPOXHMHUYECKHE peakuHH. DIEeKTPOIHbIE MOTEHLHAIDI
MPOLECChHl B 3JEKTPOJIHTAX. METaILIOB. aneBannueckue
Koppo3us 1 3a1uTa OT KOppo3uu 3JEMEHTbI, DNEeKTPOJHN3,
5 Xumus anementos VII-A, VI-A 3awnra JIP.
rpymnm. Hoknazwl,
XUMUA HEMETaLIOB H HX npe3eHTaluu
COeNMHEHHN. Xumus anementos V-A, TV-A, TIT-A | 3amura JIP.
rpymnm. Hoknazwl,
Hpe3CHTalUU
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Xumus snemedtros VI-B, VII-B, VII- | 3awura JIP.
XHMHA METANIOB U UX COSIHHEHHI. B rpynn. Hoxnankl,
npe3eHTalnm

2.3.4 llpuvMepHan TeMaTHKA KYPCOBbIX padoT
KypcoBsbie paboTEI — HE TIPSy CMOTPCHEI

2.4 [lepeveHb yue0HO-METOAHYECKOr0 o0ecreMeHHs JJIA CaMOCTOATeNbHOH padoThl
o0yyaromHxes no Ancurniaune Heoprannyeckas xumus.

IlepeueHt yueOHO-METOOMUCCKOTO OOSCTICUCHHS TUCITUILTHHbI

Ne Bun CPC IO BBITIOJIHCHUIO CAMOCTOSITEIILHOM padoTh!
1 2 3
1 |Teopernueckas 1. Obmas xumus. Teopus u sazaun: YueOHoe nocodue / Iloa.
CaMONOArOTOBKA pea. H.B. Kopoeuna u H.B. Kynewosa.
[Toaroroska x JIP 2. Pocun M.B. Xumus. YueDHHK M 3a4HHK. 10T PHKIALHOIO
TecT Oaxanaepuata / 1.B. Pocun, JI.JI. Tomunua, C.H. Conoseen. —

M. : M3narenbctro FOpaiit, 2018, — 420 ¢. — (Cepus: bakanasp.
[IpukmagHoi Kypc)

MeTtogudeckue peKOMCHIOALMH K OPTraHH3aLUy ayOUTOPHOH U
BHEAay UTOPHOH  (camocTosTelnbHOl)  padoTsl  CTYAEHTOB!
meronnveckne ykazanus / cocr.T.II. Cropoxenxo, T.B.
ITounnok, A B. Becnanos, H.B. Jloza — KpacHonap: KyOanckuit
roc. yu-T, 2018. 89¢

2 |PacueTHble 3am1a4uu MeToavueckHe yKa3aHUst MO PELISHUI) PACUETHBIX 3aa4
Oo6was xumus. Teopust v 3a1aun; YuebHoe nocodue / Toa. pen.
HB. Kopopuna u HB. Kynemora, O.H. ['onuapyk, B.IK
KampllmaHoBa, H30aTeIbCTRO: «JlaHe». I'on: 2017. Usganue 2-¢
w3, crep. 492 c.

Hoxmaznel, coobuienns, [MeToguuecKie peKOMEHAALNHT K OPraHH3alid ayIUTOPHOH U
npe3esTaurH BHEAay UTOPHOH  (camocTosTelnbHOl)  padoTsl  CTYAEHTOB!
meronnveckne ykazanus / cocr.T.II. Cropoxenxo, T.B.
ITounnok, A B. Becnanos, H.B. Jloza — KpacHonap: KyOanckuit
roc. yu-T, 2018. 89¢

)

YueOHO-METONHUECKHE MaTepHalbl I CaMOCTOATENBHOI paboTel O0YUAIOMINXCS M3
YHUCNA HHBAIIMAOB H JTWL ¢ OIPAHHYEHHBIMH BO3MMKHOCTAMHU 310poBba (OB3) npegocrasnsiores
B (hopmax, ananTUpPOBAHHLIX K OIPAHHYEHUAM UX 310POBbS H BOCIIPUATHS HH)OPMaLHK:

Jna avu ¢ HapylIeHUAMH 3peHNs; B NeYaTHOH Gopme yBenHueHHbIM WpHPTOM; B hopme
3N1E€KTPOHHOTO AOKYMEHTA.

Jnst i ¢ HapyIISeHHAMM CIyXa: B 1e4aTHoil hopme, B hopMe 3NMEKTPOHHOTO JOKYMCHTA,

Jnst i ¢ HapyIueHWAMH OITOPHO-IBUTATEIHOTO aNllapaTa: B [Ie4aTHO ¢opme; B hopme
3MEKTPOHHOTO AOKYMEHTA.

HaHHblil nIepedeHb MOeT ObiTb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
olyuaroLuxes.

3. O0pa3zoBaTe/bHbIE TEXHOJIOTHH,

B cooteercteuu ¢ TpeboBanmsmMu ®I'OC BO mo HampaemeHuw «CTaHZapTH3ALHSA H
METPONOTHA»  peanu3auns  KOMIETEHTHOCTHOrO TNOAXOAA NPeIyCMATPHUBAET  LUHPOKOE
HCIIONIL30BaHUE B yueOHOM Ipouecce akTHBHBIX H MHTEPAKTHBHBLIX (hOPM NMPOBEAESHHs 3aHATHH.
HNHTepakTHBHOE 00yUEHHE — MYTh K YIPABICHUI) CUCTEMbI CAMOCTOATENBHO padOThI CTYAEHTOR.
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Texnonorus MHTEPAKTHBHOTO OOYHEHHS 3aKIIOYAETCS B TOM, HYTO Ha MNPOTIKEHHH BCEro
yuebHOro BpeMeHU MPOUCXOIMT OOMEH MHEHHAMM, BbICAYIINBAKOTCA W 0OCYHAAKOTCA pasHble
TOYKH 3PCHHS CTYAGHTOB. MHTCPAaKTHUBHEIC METOOBI — 3TO CIOCOOBI LICICHANPABICHHOIO
YCHJICHHOTO B3aHMOACHCTBUA MPENONaBaATeIH U CTYACHTOB 110 CO3TAHHI ONTHMANLHBIX YCIIOBHH
npouecca o0yqyeHus.

Opranusauus U3ydeHusl MaTepHana Kypca OCYLUECTBIISETCS Ha OCHOBE CHCTEMHO-
NeATENbHOCTHOMO MOAXOAA U PeKOMEH a1 NO3TANHOrO (hOPMUPOBAHUS YMCTBEHHBIX JleficTRHIA,
ITpu OCBOEHUM AMUCHMIIMHBI UCTIONB3YHOTCS KAk TPaAUIMOHHbBIE, TAK U HOBbIE MEarorHyeckue
TeXHOJOTHH. JIeKIHN M madopaTopHBIC 3aHATHS SBIIOTCS TPATULHMOHHBEIMH IpH OOYUICHHUH B
BY3aX U CIOCOOCTBYIOT (DOPMHUPOBAHHIO ¥ CTYACHTOB Oa30BEIX 3HAHNH, OCHOBHBIX MBICTHTCIIBHEIX
onepauni, pasBUTHIO ITOrHKH. JIeKUMH HOCAT MOTHBALHOHHO-NMO3HABATENLHLIH XapakTep.
JlaGoparopHble 3aHATHsS ABASIOTCS CAMOCTOSATENBLHLIMH U HMEIOT [1POOIEMHO-TIOMCKOBBIH
xapakTep. JlaboparopHyro padoTy, BbIMOAHAEMYH) CTYEHTOM, MOWKHO CHUTATL NPOONEMHON
cutyauueii W ee pelleHHe MO3BOMAET pPeanu30BaTh TBOPHECKYH) AEATENBHOCTb, Pa3BHTh
KOMMYHHUKATUBHYIO CIIOCOOHOCTE KayKIOTO CTYACHTA, HAYIHTh CT0 apTYMEHTHPOBAHHO BEIPAXKATE
CBOM MEICITH B IPUCYTCTBUH OPYTHX, PA3BHBATE HABBIKH 3KCIICPHMCHTANBHOM paboTeL. B xauecTBe
CJIOBECHO-HAMTIAAHOTO MeToza oOyvenus HCnoib3yercs OeMOHCTPAUHOHHDLIH XHMHUYECKHid
IKCNEPHUMENT, KOTOPBIH MPOBOAHTCS NP YTEHHH JIEKUNH H MPoBeAeHHH TadOPaTOPHBIX 3aHATHI.
JIeMOHCTpaLIMOHHBIH  AKCTIEPHMEHT MO3BOSET MPEnoaaBaTenty chOpMUPOBATL HHTEPEC K
npeaMeTy Yy CTYAEHTOR, o00ydaeT npueMaM TexHUKH JadopaTOpHOro 3IKCNEepUMEHTA.
JleMOHCTpalHOHHEIH 3KCIEPHMEHT - UCTOUHHK NPHOOPCTACMEBIX CTYICHTOM 3HAHUE, HABLIKOB,
YMCHHI, CPENCTBO NPOBCPKH HCTHHHOCTH BBIABHTACMEIX THUIIOTE3, PCIICHHS Y4eOHBIX U
HCCNEAOBATENBCKUX Mpodiem.

s noeeiwenus: d¢dexrusnoctn  yuedHoro npouecca HUCHIOILIYIOTCH CleayloLHe
0DpazoBaTebHbIe TEXHONOIHH, MH(POPMALIHOHHO-PAa3BHBAKOIIME TEXHONOTHU, HANpaBIeHHbIe Ha
(hopMUpOBaHHE CUCTEMBI 3HAHNIT, 3aNOMHHaHKe 1 cBOOOIHOE onepupoBanie uMi, Mcnonssyercs
METOI TPOOJCMHOTO H3JIOKCHHS MATEPHANa, CAMOCTOATCIBHOE M3YUCHHE JHTePaTypEL
IPUMEHEHNE HOBLIX HHOPMAIIHOHHEBIX TCXHOJIOTHIT TS CAMOCTOATENIEHOTO MTOTIOTHEHMS 3SHAHUH
BKJIIOHAs MCTIOJIL30BAHNE TEXHUYECKNX W DJIEKTPOHHBIX CPeacTs HHOOPMALMH, IESTENbHOCTHLIE
NPAKTHKO-OPHEHTHPOBAHHDbIE TEXHOIOIWH, HanpasieHnoie Ha (OPMUPOBAHHE CHCTEMDI
npod)ecCHOHANBHBIX MPakTHYECKUX YMEHHIl nNpH  NPOBEASHHM  3KCMEepUMEHTalbHBIX
UCCenoBaHUMN, 0DeCTeUHBAKIIMX BO3MOKHOCTh KAUECTBEHHO BbIMOMHATH MPOPECCHOHANBHYIO
TEATEIBHOCTE, Pa3BHBAKINNEG NMPOOICMHO-OPHCHTHPOBAHHEIC TCXHOJNOTHH, HANPABICHHBIC HA
(bopMupOBaHKE U pa3BUTHE MPOOIEMHOTO MBIIUICHHS, MBICTHTEIBHON aKTHBHOCTH, CIOCOOHOCTH
Bugete v dopmyauposars npodnemsl, BolOMpaTh CnocoObl M CPEACTBA sl HMX PeLUeHUd,
TEXHOJIOTHH  JIHYHOCTHO-OPHEHTUPOBAHHOTO  00ydenus, MO3BONIAIOILUME  CO3JABaThb
MHAUBUAYaNbHBIE  00pasoBaTeNbHbIE TEXHOMOTMU, OOECMEUMBANOIME  YUET  Pa3iMUHbIX
cnocoDHOCTENH  O0yuarlKX, CO3AaHHE  HEOOXOAMMBIX  YCIOBMI  Ans  pa3BMTHA  HX
HHIUBHOYAJIBHEIX OCOOCHHOCTEH.

Jns MHBAMHOOB W JHI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3IOOPOBBA MOTYT OHITH
HCIOJIB30BAHDI obpaszoBarenbHbie TEX HOJIOTHH, [TO3BOJIAIOLL HE TOJIHOCTBIO
HHIMBHIYAJIH3UPOBATEL COAEPIKAHNE, METONBI U TEMIbI yueOHOH AesITeNbHOCTH, BHOCHTE BOBPEMS
HeoOXOUMblE KOPPEKTUBBI KaK B AEATENLHOCTh CTYAEHTA-MHBANWAA, TaK WU B AEATENbHOCTDb
MpenoAaBaTENs.

Konuu
Bun 3ansThs Henonb3yemble HHTEPAKTHBHBIE
Cemectp _ €CTBO
(JI, TIP, JIP) 00pa3eBaTeNbHbIE TEXHOAOMHH
1aCOB
2 AP becenrr, paszbop cuTyanui, npe3cHTALINA 16
IDOKJIAZIOB, COOOLICHMI B hopMaTe MUHU-
koudepenunn
Hmoeo: 16
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4, OueHOYHBIE CPEACTBA AJIA TEKYIEero KOHTPOJISA YCIeBAeMOCTH H POMEKYTOUHOM
ATTECTALUHH.

B coorserctBuu ¢ IlonoskeHnem © MOpoBefeHHH TEKYLIET0 KOHTPOAA YCNEBAEMOCTU U
OpOMEXKYTOUHOM arTecTtaunu odyuaromuxcs KyOl'Y u ero ¢gumuanoe, TeKyLIUil KOHTPOIb
YCIIEBAEMOCTH CTYAEHTOB NIPOBOAUTCS B LIEJIIX COBCPLICHCTBOBAHHA H HENPEPBIBHOIO KOHTPOIA
Ka4yecTsa 00pa30BaTELHOIO NIPOLECEa, [IPOBEPKe YCBOEHHs yueOHOro MarepHana, akTHBH3aUun
caMoCTOATENbHOH paboThl crynenToB. TekyLWHil KOHTPOIb 3HAHUI CTYJEHTOB OCYLIECTBIAETCA
MOCTOSTHHO B TedeHNN yueOHOTo roaa. Buak! TeKylero KOHTpons; yCTHbIN (MHCBMEHHbIE) onpoc
Ha JMeknuax, 3alurta nadopaTopHbiX padoOT, MOATOTORKA AOKNAJA0B, NMPOBEPKA RBIMOJHEHUS
IICBMCHHBIX AOMAIOHUX 3aJaHUll (pacueTHBIX 3aJaHHUIT), TSCTUPOBaHHE, NTPOBCPKA 3HAHHI MO
pe3ynbTaTaM CaMOCTOATENBHON padoThl CTYACHTOB, OLICHKA AKTHBHOCTH CTYICHTA HA 3aHATHAX.

OCHOBHbBIM BHIOM TEKYLUErO KOHTPOJIS 3HAHWH CTy1eHTOB OUHOH (OpMbI 00yHeHus sBisieTcs
BHYTPUCEMECTPOBAA aTTeCTaLus, KOTOpas NPOBOANTCS ONHH pa3 B cemecTp B 00A3aTelIbHOM
MOPsJIKE HA BCEX KYPCax B COOTBETCTBHU C rpapuxoM yuedHOro mpouecca JaHHOTO cemMecTpa H
3aBEpLUAETCS HE MO3AHee YeM 3d MeCsLl A0 Hauana NpoMeXKyTOYHOH aTTecTaluu.

[TpoMexyTOUHAS aTTeCTalHs IPOBOIUTCA IO JaHHOH AUCLIUILIMHE B OPME 3aUCTa/IK3aMCHA.

4.1 @oHA OLCHOYHBIX CPEACTB AJs1 NPOBEACHHA TCKYIIEro KOHTPOS,

B nonmnoMm odweme @OC odopmiteH Kak MPUICKCHHE K IPOTPaMMe

4.1.1. Boripochl A1 YCTHOI0 KOHTPOJISI

Pazaea 1. Beeaenue, Ipeaver u conepxaHve XMMHH,

1. [aiiTe onpenencHNs IOHITHAM «aToM». M3 4ero oH COCTOUT, UMeeT JTu OH 3apsia? Ilpusennte

MIAHETAPHYIO MOAENb CTPOEHHS aTOMA.

Kakos 3apsaa snextpoHna? 3a cuer 4ero npoTeKkaeT X MMHYeCKas PeakUHs, B 4EM €€ CYLIHOCTb?

3. Yro Takoe monexyna? Mmeer mu oHa 3apsan? llpusenante mpumMepe! MONCKYN BewuecTs. M3
Yero OHU CocTOAT?

4. Yro takoe non? Mmeer nu on zapsa? Kakue ecTb THIIbI HOHOB W KAK OHH HA3BIBAKOTCH?
Ilpusenure npuMepsl HOHOB pa3HOro THna. Kak odpas3yroTcs Te MK HHBIC THIBI HOHOB? OT
Yero 3aBUCHT 3apsa/ HoHa?

5. TlpuBeauTte npuMep XHMUHYECKOrO IIEMEHTA B COCTOAHHSX | aTOM, MOIeKy1a, HoH. [loacHuTe,
B 4eM Pa3zHHLA MEXAY YTHMH TPEMS COCTOAHHSAMH M KAKMMU CBOHCTBAMH 00/IafaeT Ta Wi
MHasl JacTHIIA.

6. UYro Takoe xonnyectBo Betectra? Kak ono obosHaudaeTca, B ueM usmepsaerca’? CKOAbKO
gactuy cogeprxut 1 moab Bewecrsa? Kak odo3Havaercs aucio vacruu?

7. Uro Takoe MomsipHas macca? Kak oHa 0003HawgacTCs, B ueM M3Mepsercs? Kak paccumntarh
MOJIAPHYIO MAcCy BELIECTB?

8. [lpuBeauTre mpuMepbl XHMHYECKHX BelecTB. YTo mokas3plBaOT NOACTPOUYHBIE HHIEKCHI B
dhopMymax XUMAYCCKIX BEIICCTBR?

9. Yro Takoe cTexHoMeTpuieckre ko3hduimeHTs? JIna yero ux pacCcTaBNsOT B YpaBHEHUSAX
xumpdeckux peakunii? Kakosbl npaswuna paccranosku koddhduuuentos? Uro nokaspvisaer
CTeXHOMETpHYeCKHH KO3 QUITHEeHT B YPaBHCHHN PEaKLIHH?

10. Cpopmynupyiite 3akoH Asoraapo. Uto Takoe HopManbHble yYeaoBua? UTo Takoe MOAApHBIH
obbem raza? Kak ou obosznauaercs, B uem usmepsierca H demy oH pasen? Kakoin oObem
3aHHMACT a3 KOJHMYCCTBOM 1 MoJb npH H.Y.?

I1. Kak paccuntbiBaercss 00beM raza npu yCAOBHUAX, OTIHYHBIX OT HOpMaibHbix? TTpuBenuTe
ypaBHenne Menzeneesa- Knanelpona, NoscHHTE KaK{e BETHYHHBI TAM HCIIOJB3YIOTCH.
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12.

13.
14,

135.

16.

18.

19.

20.

21

22,

23.

24,
25.
26.
27.

28.
29,

32,

33.

34
35.
36,

[MpuseanTe ocnoBHbIe HOPMYJIBI Qs pacdeTa KoyiMvecTsa Bewecrsa. Kakue BeHuHHbl 115
3TOrO UCMOJBL3YIOTCH?

YTo TaKoe MpOCTHIC H CJIOKHBIC BellecTra? [IpuBennTe nx kiaccu MKaALHIO.

W3 yero coCTOAT OKCHABI, COMH, KUCMOTHL, OCHOBaHUA? YUTO Takoe KHCAOTHbIE OCTaTKu?
[puBeauTe NPUMEPDI HTUX COEIHHEHUH.

Uto Takoe skBHBAICHT? UTO Takoe (akTop 3KBHBAJIECHTHOCTH U Kak OH o0o3HauaeTcsa? Kak
ero MOKHO paccuuTaTh? JINd KakuX 3IE€MEHTOB OH SBJAETCA TMOCTOAHHBIM M mouemy?
[TpuBeanTe npumepsl.

Kak paccuuTaTh 3KBUBAJICHTHYIO MAacCy IIPOCTBIX I CIOXHBIX BemecTs? Ilpusenure
(bopMynbl, MOSCHUTE KakWe BeAMYMHBI B HHMX HWCOOAb3ykTes, Kak  00o3Hauaetcs
JIKBUBAJIEHTHAS MACCa, B 4eM n3mepsiercs?

. Uro takoe sxsusanentuelii 00bem raza? Kax ero moxno paccuurars? Ipuseanre dopmyiy,

MOACHUTE KaKHE BETMUHHBI TAM HCIIOIB3YIOTCS.

ChopmynupyiiTe 3aKkOH 3KBHMBANEHTOB, MPUBEAMTE €ro MaTEMaTHYECKOE BhIpaKeHHeE.
[TpuBenuTe npuMep NprUMeHeHHs 3TOTO 3aKOHA.

Uto Takoe CTCmeHb OKHCIeHHS? Kak oOnpeneauTs MaKCUMalbHYIO CTCICHb OKHCIICHIS
3femenTa? Kak oHa CBA3aHA C BANIEHTHOCTHIO?

Kakue sneMeHTH NpOABIAIOT NOCTOSHHYK CTeneHb OkucleHus? YUemy paBHa cTeneHb
OKHCIIGHHS 3JICMCHTOB B INPOCTHIX BemlecTsax?! Kakue mpasuna Hy:KHO 3HATH OJIS 3aIHCH
XMMHYECKUX HOpMYN BelecTs?

[Mpuseanre knaccudpuxaumo pemwecrs. Kaxkue OCHOBHbIE KIACCHI  HEOPraHMYECKHX
COCOMHCHMIT BRI 3HaeTe? M3 uero oHM cocToAT?

ITpusenute knaccupukatmo okcnaos. Kax obpasyrotea Hassanus okcuaoe? Kak Hanucats
thopmyJty BeICcLIErO OKCHIA dnemMenTa?

[IpueenuTe kaccuuKalu KUCIOT. Kak o0pasyroTes Ha3BaHHA KHCIIOT?

ITpusenute knaccupukannto ocHopanuil. Kak 0dpasyoTesa HazBaHUA OCHOBAHUIA?
[Mpuseanre knaccudurauuio coneii. Kax obpasyiorcs nassanus conei?

Uto Takoe 3nmexTponut? Kakne BEIIeCcTBa SBISIOTCS 3ICKTPONIUTAMHU?

Uto Takoe snekTponuTHueckas AuccouMauda? Kakoebl nparuna 3anucH  ypaBHeHMil
ANEKTPOIUTHHECKOH Tuccounannn?

IlpuBenute ypaBHEHHS NOIHOH U CTYIICHYATOH JUCCOLHMALUN KUCIIOT, CONEH U OCHOBAHHI.
C ueMm peardpyrOT KMCAOTHHIE OKCUABI? TIpuBenuTe NMpUMEpbl peakiliu, JOKa3bIBAIIIHX
KHCJIOTHBIE CBOMcTRA. TIpuBEeaHTE NMpUMEp TEeHETHYECKOH CBA3H «BNEMEHT - KHCIOTHBINM
OKCHJI - KHCNIOTHBIH OCTATOK - KHCJIOTAY.

. C ueMm pearupyiT OCHOBHEIC Okcunbl? IIpuBeaute mpuMepbl peaklMii, TOKa3bIBAIOIMK

OCHORHBIE CROUCTRA, HpHBe,‘_'[l/[Te npumMep reHETHYECKOH CBA3M «3JEMEHT - OCHOBHOM OKCH -
OCHOBaHHEY.

. Uto Takoe amdorepHocTs? I8 KaKUX 3JICMCHTOB XapakKTepHH aM(OTCpHBIC CBOHCTBA?

ITpuBenuTe npuMephl.

C uem pearupytor amborepubie okcHabl? [IpuBenuTe npuMepPsl peakumii, JOKA3bIBAIOLIHX
aMpoTepHbIe cBOIiCTBa. [lpHUBenNTe MpPUMEp I'CHETHUCCKOH CBA3U «BJICMEHT - aM(DOTePHBI
OKCHUJT - aM(POTEPHOE OCHOBAHHEY,

Kak u3mensoTest KUCIOTHO-OCHOBHBIE CBOHCTBA NS S- M P-3JIEMEHTOB B MEpHOAax ClieBa
Harpaso? Kak 3To CBS3aHO ¢ META/UTHUECKHMH H HeMETaJIHMCCKUMHE cBolicTBaMu’? OT uero
3aBUCAT KHCOTHO-OCHOBHBIE CBOHCTBA coenHeHHil d-31¢MeHTOoR?

[TpuBeanTe XMHUHECKHE CBOICTBA KHCIIOT.

[IpuBeouTe XMMHYCCKHE CBOWCTEA OCHOBAHMIL.

ITpusenute npuMeps! aMpoTepHBIX OCHOBaHMIT, C yeM OHU MOTYT pearrpoBaTth’?
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37. IlpuBeanre xumMH4eCKHe CBOHCTBA COJEN.

Pasznen 2. Crpoenne atoma, Ieprnoauuecknii 3aKoH U MEPHOAHIECKAN CHCTEMA XHMHUYECKHUX
yaemenToB J.H. Mengeneesa. XuMH4YeCKaA CBA3b

1.
2,

L8]

10.

12,

13.

14.
15.

16.
17.

18.

OnuinuTe TIaHeTAPHYIO MOICTE CTPOCHH aToMa (Monens Pesepdopma).

Ha 4em ocHOBaHa coBpeMeHHas Mosienb cTpoeHust atoMa? Kak paccMaTpHBaeTCs 3NEKTPOH U
ero JABHIKEHHE B HTOH Mogenn?

Yrto Takoe 3mexkTpoHHOEe 00mako? llpuBeaute rpaduuecky mpuUMeEp MEKTPOHHOrO odIaka
aToma Bonopoaa. Kak H3MeHseTCs MIOTHOCTh 3MeKTPOHHOTO oDNaka Mo mepe yaaleHus oT
siapa u nodemy? Umeer mu snexrponnoe odnako rpannupl?

Yro Ttakoe atomuas opbutans (AO)? [louemy AO MOryT mMeTh pasHeie pasMeprl? Kak 31o
BNUsieT Ha ceoficTRa atoMa? Kak obo3HauarwTes rpauyuecku aToMHble OpOUTANH, 3MEKTPOHBI
Ha opburanax?

[lepeuncnute KBAHTOBBIC uMcaa. g 4Uero oHu HUCMOMB3VIOTCA? lloueMy HenmB3s OmMUCATh
3MEKTPOH ¢ MOMOUIBI MOHATHH KlTaccH4ecKol Pu3uKku (Macca, KOOpaAHMHATa, UMNYAbC U T.1.)?
Kak oboznauaerca rnasnHoe kBantoBoe uucio? Kakue 3HAueHWss OpPUHUMAET [NIABHOE
KBaHTOBOE YUCIO? 3a UTO OHO OTBCUaeT? YUTO TaKOE SHCPTETHUUCCKHI YPOBEHD (3MCKTPOHHBIH
cnoit)?

JAEKTPOHBI KAKOTO IHEPreTHUECKOrO YPOBHA MMEIOT HAMMEHbLWYIO JHEPTHIO? DIIeKTPOHLI
KaKoro YHePreTH4eckoro yposus naxoasres Hanbonee Oin3ko k sapy u nodemy? Kax ces3an
pasMep aTOMHOI OpOHTaNH U IMIaBHOS KBAHTOBOS UHCIIO?

Kax obo3Hauaetcs nodouHOe KBAaHTOBOE MuCa0? 3a 4TO OHO oTeuaer? Kakue 3Ha4eHHsA OHO
npunumaer? Kaxoil ¢gopme opburanu onu coorsercreyior? Uro Takoe sHepreTHueckuii
MOIYPOBCHE?

Kak npoMcxoauT paciienieHue sHepreTHUeckux ypoeHed Ha moaypoBHu? Ckonbko AQO u
JNEKTPOHOB MOWKET BKJIOYATE NOAYPOBEHL TOTO WitH MHOro Tuna? [Mokaxkure rpadyyecky.
Kax obo3HauaeTcss MarHUTHOE KBaHTOBOE YHCJIO? 32 YTO OHO OTBeUaeT? Kakue sHauCHUs OHO
npuHUMaeT A opOuTaneil pazHoro Tuna?

. Uro Takece cnun? Kak oboznauvaercs cnunosoe kBantopoe uncno? Kaxue sznauenus ono

npuHIMaeT? YTO Takoe napaanenbHbIC H AHTNNAPAJUICHBHBIC CIIHHBL?

Coopmyanpyiite npuHuun IMaynu. CkonbKO 3ME€KTPOHOB MOPYT HAXOAWTBCA HA OJHOM
aromuoi opourann? Kakosor ux crimnel? [Mpusenure rpadudeckuii npumep.
Chopmynupyiite npapuno Kneukosckoro. OOBSICHHTE € €ro IOMOIIBEY, NOYCMY IIPU
3aMOJAHEHHH HSHEPreTUYEeCKUX YPOBHEH HJIeKTPOHAMU CHadasa 3amnoHAeTCa YPOBEHb 6s, a
NOTOM yiKe ypoBeHb S5d.

Chopmymupyiite npasmio I 'yHaa.

KakoB MOpAAOK 3aMONHEHHA 3HEePreTMYecKUX YpOBHelW u  mnoaypoHei? Yrto Takoe
snekrpontas kondurypauus aroma (dnexrponnas Gopmyna)? Kak ona 3anucoisaercs? Kakue
3MEKTPOHHBIE KOHPUTYpaLHU SBIFOTCS YCTOHIHBBIMU?

Chopmyanpyiite nepuoanuecKuii 3aKoH.

Kakyto crpykTypy umeet Tadauna Menneneepa? YxaxuTe, Kak ONpefeniuTh NepUOA, Tpynny,
NOArPYMNINy.

C TouKH 3peHHs PICKTPOHHOH KOHGUIVpAIUl aToMa, uTO IOKa3bIBACT HOMEp BJICMCHTA B
nepHOANUECKOI crucTeMe, HOMep rpynnbl, HoMep nepuoaa? Ilpuseaute npumep.

.Ha kakue cemeiicrea pazpensiiotes odnementol B Tabnuue Menpgeneesa? Uem 1o

obycnoeneno? KakiMu CBOICTBAMH OHH OONAmaroT (METAIIHUCCKHES, HeMeTammHueckue)? K
KaKUM CeMefCTBAM OTHOCSTCS 3/E€MEHThl TAaBHbIX M ModouHbiX noarpynn? TlpueeauTte

15



20.

21

22.

23.

24

25.

26.
27.

28.

29.

30.
31.
32,
33.

34,

35.

39
40.

npuMepsl. Kak M3MEHAI0TCA MeTali4eckie W HeMEeTalIMYeCKHe CBOMCTBA N0 NepHoIaM H
rpynnam? [puseaure npumepsl.

UYem ompenenseTcss BaJCHTHOCTb XHMHUECKOTO 3JICMCHTA B IJIABHBIX M MOOOYHBIX
noarpynnax? Kakue 37€KTPOHBI ABAAKOTCA BAJEHTHBIMM W MOFYT NMPHHHMATh Y4acTHE B
obpazoBaHuy XHUMUYECKOH ¢Bs3H?

. Uto Takoe 3Heprus uoHuzauumn’ Kak oHa W3MeHsAeTCs Mo nepuomaM u rpynmnam? OOpAcHUTE

noyemy. Ilpuseaute npumepsl. Kak 3TO BAMAET Ha XUMHUYECKHE CBOICTRA 3neMeHTOB? VY
KaKWX 3JI€MEHTOB HU3KHE JHEPIrHH HOHH3ALUMH H Noyemy?

Uto TaKoe CPOACTBO K ANCKTPoHY? Kak 0HO H3MEHAeTCs o nepuogam U rpynnaM? OObsacHHUTE
noyemy. IlpuseanTe npumepbl, Kak OHO BAMSET HA XMMHUYECKHE CBOWCTBA 371eMeHTOR? VY
KaKHX 3JIEMEHTOB BBICOKOE CPOICTBO K BJIEKTPOHY H O4EMY?

Kak u3MeHstoTcss paanychl aTOMOB M MOHOB 1o nepuogam M rpynnam? Kak 3710 Biusger na
XUMHYCCKHE CBOiicTBa 3neMeHTOB? llpuBemure mpuMepel. Y KaKHX DJIEMEHTOB CaMble
DonbliKe paauycel U noueMy?

Uro rakoe snekTpoorpuuarensHocTs? Kak onHa nzmensiercs no nepuogam u rpynnam? Kak
BIHACT HAa XHMHUCCKHE CBOHCTBa 3yeMeHTOB? llpuBenuTe mpuMephl. Y KakKHX 3JICMCHTOB
camas BhICOKAf 3JEKTPOOTPHIATENbHOCTD?

Uro Takoe OKWCHAWTENbHBIE, BOCCTAHOBHTENbHbIE CBOHCTBA? Kak OHH M3MEHAIOTCH 1O
neprHonaM M rpymmnam? Kak 370 CBS3aHO ¢ 3JICKTPOHHBIM CTpocHHEeM atoma?’ Ilpusemure
npumMepb!, Kakne BelecTsa apasoTca BOCCTAHOBHTEMAMM, @ KAKUE OKUCTHTENIAMH U noveMy?
Uewm onpenensiores xumMuieckue u puznueckue cBoiicrsa selwecrsa?

Yro Takoe XxuMHMeckast ¢Bsi3b? Kakyr NpHpoORy, COrNacHO COBPEMEHHBIM IIPEACTABJICHUAM,
uMeeT xumuyeckas ceasb? Kak U3MEHATCS SHEPrusa cucTeMbl NpH 0Opa3OBAHHH XUMHUYECKOH
CBS3M M KaKHe CHITbl ee 00yCclaBiInBaloT?

IIpusenure npumep oOpa3oBaHHsA XUMHUYECKOH CBS3H B MOJICKYIC Bozmopona. YUTo Takoe
MonekynsipHas opouTtans? KakuMu A0mkHbBI ObITh CMHHBI B3aHMOEHCTBYIOIIHX 3JIEKTPOHOB,
uyTo0bl 00pa30BaIach X MMHYECKAs CBA3L?

Haiite onpeneneHus XapakTePHUCTHKAM XHMHYCCKOM CBs3H. ONMHHA CBS3H, BAJCHTHLIN YIoJ,
3Heprusa cBA3H., B kakux eamHunax oHn nimepsotea? Kak 3aBUCHT 3Heprus CBA3M OT ee
aunbl? Kakas cBsazb sasisercs nandonee npouHoi?

Ilepeuncnute OCHOBHBIC BHAB! XHMHUYECKOH CBASH.

Jaiite ompeaeneHue KOBaNeHTHO!H CBA3U. 3a cHeT uero oHa odpasyerca?

UYem 00YCIOBAEHB! HATIPARIEHHOCTD U HACKILIIAEMOCTh KOBANEHTHOI CBsi3n?

Kak obpazyercs kosanenrHas cBsizb 1o odmennomy mexanusmy? Kakue snexkTpodbl MOryT
IPUHAMATE YIACTHE B 00pa3oBaHuH cBs13u? llpuBenute rpadudecknii mpumep.

[TouemMy XxHUMHUYECKaAsA CBA3b MOKET 001a/aTh NonapHOcThio? UeM 00yCoBIeHa NOAAPHOCTh
cas3u? [puBennre npuMep NONAPHOIL MOJIEKYIIbL, NOSCHUTE, UTO Takoe d3PdekTHBHBIH 3apsia,
3JCKTPHYCCKUI MOMEHT JHITONS.

Uto Takoe KOBAJEHTHAsA MONApHas M KOBaleHTHAs HenoasipHaa cBsi3b? [IpuBeauTe npumephsl
BELUECTB C 3THMH THIIAMH CBA3H.

. Kak o0pasyercs KOBaJCHTHASI CBA3H MO JOHOPHO-AKLICTITOPHOMY MEXaHHIMY?
. JlakiTe ompesieneHre NOHATHK BANEHTHOCTh, Kak MOKHO ONMpeneNTh BANEHTHOCTD 31eMeHTa?

Kakue seMeHTbl UMEIOT NMOCTOSHHYIO BAJIEHTHOCTL?

. Uem oOYCIOBIICHA BAJICHTHOCTD, COTIACHO METOOY BaJCHTHEIX CBsseli? UTo Takoe OCHOBHOC

1 BO30YKNEHHOe cocToAHue atoma? TIpuseauTe npuMepsl.
Kakue 21eKTpoHb! aBAsiioTC BaneHTHbiMY 14 8,p,d.f — snementos?
Yem ompenensercsi MpOCTPAHCTBEHHAS CTPYKTYpa Monekyin? lloueMy MOIEKyIbl HMEIOT

paznywo gpopmy?
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41. [lafite onpenesneHue THUNAM CBSI3HM 110 NepekpbiBaHui) opOuranei:. o, m-cBazsam. Kaknmu

THIIaMK opOuTaneii onn obpazyiorea? CpaBHUTE NPOUHOCTL G- H T-CBI3M.

42 UYrto Takoe KpaTHOCTL cBsa3u’? llpusenure mpumep oOpazoBaHHs OIMHAPHOH, ABOHHOI,

TpoiiHOl ¢Bszn, Kakumu THnamu CBsi3W MO nepekpbiBaHHK opOuTaneii odpasoeaHa
OLMHapHAadA, ABOIHasA, TpoliHaa cesa3b? CpaBHUTE IPOYHOCTD ITUX CBA3EH.

43 UYto Takoe rubpmmmuszaums? Kaxoer ce wmexammsm? Kak mnpomcxomuT sp-, sp2, sp3 -

44.

45.

46.

47,

48,

49.

ruOpuam3anka? Kakylo reoMeTpurd MMEKT MOJEKY/bl ¢ TaKMM THMOM THOpUAM3ALMM Y
ueHTpasbHOro atoma? Ilpusennte npumepsl.

Pacckaykure 0 CTpOCHHH TBEpIBIX Te. Uro 13 cebs mpencrapiseT KpHCTaLIMUeCKast peLeTka?
TMpuseauTe npuMep. UTO XapakTepusyeT sHeprus kpuctaanuueckoit pewerkn? Tepeuncnurte
XHMHYECKHe TUIIbI KPHCTAJUTHIECKUX PELIETOK.

Uro uz cebs npencrasisier Mosekyispuas kpucraninuueckas pewerka? Kaxne uacTHub
HAXOOUTCS B y3ax pemeTkyu? Kakol THII ¢BA3M MEXIy v3naMu pemnetku? Kaxosa sHeprus
Takoil kpuctamnuyeckoil pewerku? Kakne pelectea MOryT oOpasoOBbIBATH MOJIEKYJIAPHBIE
Kpuctamnydeckune pewerku? [Tpusenure npumepst.

Uro u3 ceds mpencTaBIseT aTOMHAs KPHCTAUTHYEeCcKas pemeTka? Kakue 4acTHLbl HaX OTHTCS
B y3nax pewetkn? Kakoit tTMn cBs3n mexay yianamun peuerkn? Kakoa sHeprus Takoit
Kpucrainudeckod pewerku? Kaxne Bewecrsa MOryr o0pazoBbiBATL  MOJIEKYJIAPHbIE
KpHUCTaJUTHUECKHe pelueTKH? IIpuBeanuTe npumepsl.

Kaxor MexaHu3m o0pa3oBaHUs HOHHOMN cBA3K? Uem xapakTepH3yeTcs MOHHOCTh ¢Ba3u? Hem
OT/IMHAETCA KOBAJIIEHTHAS NONAPHAS CBA3b OT HOHHOH? [Touemy HOHHas cBa3b He olnanaer
HAMPaBJICHHOCTBI H HACHIIIACMOCTLEO?

Yro u3 ceba npeacraBaseT HOHHAA KpUcTanauyeckas pellerka? Kakue 4acTHLIbI HAXOAUTCA B
y3nax pewertku? Kaxoll Tun cesisu mexay yinamu pewerku? Kakosa sneprus takoi
KpHcTa/Iudeckoil  pemerku?  Kakme — BemecTsa MOIYyT  00pa3sOBBIBATE  HOHHBIC
KpucTaniuyeckre pewetku? ITpuBenuTe npumepsl.

Uro u3 cedsa npexncrasiser Mmerajiivuyeckas kKpucramiudeckas pewerka? Kaknwe udacTHubi
HAXOOUTCS B y37ax pemeTkn? YeM oOyCIoBIeHEI CBA3H MEXKAY y3naMu pewmeTku? Ilouemy B
KPUCTAIMYECKON pellueTKe MeTalna 3MeKTPOHbl Aenokanu3oanbl? Kakoea sHeprus takoii
kpucrainudeckoil pewerkn? Kakue pemwecrea MoryT o0pa3oBblBaTh MeTajlIM4eCKHe
KpHUCTaJUTHUECKHe pelueTKH? IIpuBeanuTe npumepsl.

. CpaBHm'e NPpOYHOCTD, TEMNECPATYPLL NJABACHNA, MEXdHHUYEeCKHE CBOﬁCTBa,

MNEKTPONPOBOAHOCTD, TEMICMNPOBOAHOCTL, JNETYYECTh Pa3HbIX TUMOB KPHUCTALIHYECKUX
pewerok. QO0bscHUTE, 104eMy OHH 00NALAKOT TEMH HIIH HHBIMH CBOHCTBaMN?

Pazaen 3. BemecTBo B pazau4HbIiX pa30BbIX COCTOTHUAX

R

@

Kakoe B3auMOAEHCTBHE MeXKAY HACTHLIAMH HA3BIBAETCA MEXKMOEKYIAPHBIM?

Yro Ha3bIBACTCS TUIOIBHBEIM MOMEHTOM? B KakMx eqUHHMLIAX OH H3MepseTcs’

Kaxofi 1unmonbHeI MOMEHT Ha3bIBaCTCS HHAYKUHMOHHBIM? OT HYero 3aBHCHT €ro BEJIHUHHA?
Kakue BUABl MEKMONEKYTAPHOTO B3aUMOAEUCTBHS Bbl 3HaeTe? B ueM ux cywHocts?
[Mouemy Bonopoagnas cBsizb Asisercs crneudduueckum Bianmozeicreuem? Iodemy ona
BO3HHKAET?

Kakue THnb! KpUCTANTHYECKHUX PELIETOK Bbl 3HaeTe? OxapakTepusyiTe npupoay XMMHYECKOM!
CBSI3H B KAKIOH M3 HHX.

Ilepeuncmite ¢pu3ndeckie CBOHCTBA, XapaKTCPHBIC AT TBEPABIX T 1 KUAKOCTCIH.
ConocraBbTe CBOKHCTBA ra3oB, KHIAKOCTEH W TBEPABIX Tes. (OxapakrepuszyiTe cOCTOsHUE
4acTHL (MOHBI, aTOMbI, MOJIEKYJIbI) M UX B3aHMOAENCTBHE B BELECTBAX PasJiMuHbIX (Paz0BbIX
cocTosHuit. O0cyaute 0COOEHHOCTH NPOSIBNEHUS TAKUX CBOMCTB ra3oB, KUAKOCTel H
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11

12,

13.

15.
16.

17.

TBEPALIX Tes, Kak 00béM u Qopma Tema WM 3aHHMAEMOro NPOCTPAHCTBA, IUIOTHOCTD,
CXKMMaeMOCTb. HeM OTIHYAKTCS KPUCTANIHYECKHE Tea OT aMopdHbIX?

YTBEpKIAT, UTO CBOHCTBA JKHMAKOCTEH wu3oTpomHel. Yto 310 o3Hadaer? Kakue
MEKMOICKYJPHBIC B3aHUMOIACHCTBHS NPOSBIAIOTCA B XKUAKOCTIX M KAaK OHH BIHAKOT HA
CBONCTBA KHAKOCTEH?

. Haiite onpenenenue pazosomy npespaenuio wid pasosomy nepexoay. B uem sakimouaercs

pasnnyude (asoBbIX Mepexoa0B nepeoro U BToporo poma? Ilpuseaute npumepbl (hazoBbiX
MepexooB 0DOUX POAOB.

. HepetmanTe OCHOBHBIC THIIBI TBépI[bIX T¢I M3 KaKHX 9acTHIl H 32 CHUET KAKHX XHMHYCCKHX

cBs3eH 00pasyroTca TBEPALIC Tela pPA3NMYHBIX TUIOB? lloueMy BemlecTBa, HECMOTpPS Ha
nopodue WX CTPYKTYpP, HANPHMED CTPYKTYP THNA ajiMasa, CYLIECTBEHHO Pa3jIMuaroTes Mo
cBoiicream? Ha ocnoBe kakux npunuunos Qopmupytorest crpyktypsl cragos? Kakue
CBOIICTRA M NOYEMY XAPAaKTEPHbI A1 KaxKI0ro THMA TBEPAbIX Ten?

Hcxons M3 KMHETHYECKHX MpPeACTaBleHUN QOBACHWUTE, NOYEeMYy MPOUCXOAMT MIaBleHHE
TBEPIOrO TCNA, HCIIAPCHUE U 3aMEepP3aHNe JKUAKOCTH?

B 1eM cMBICH HOHATHS «3IHEPrus peiueTKiy? IloueMy sHEprua peleTKH I XJIopHaa HaTpHs
Donblue, Hem A XJopuaa kanus?

. Uem MOXHO OOBACHHUTBL 2JIEKTPHHECKYHO [POBOAMMOCTb W TEILIONPOBOAHOCTL TBEPABIX

MeTaIoB?

OO0bsCcHUTE, MOUEMY aJMa3 ABISETCA AUINEKTPUKOM, @ KPEMHHIT — MONYMPOBOAHUKOM?
Kakue 3JeKTPONHTHI OTHOCATCS K TBEpOBIM 3nekTponuTaM? Kako THI TPOBOOHMOCTH
SIBJISICTCSI OCHOBHBIM B TBEPIBIX 3NeKTponuTax? Kak MOXHO OXapaKTepHU30BaTh BCIHUHHY
NPOBOAVMMOCTH TBEPABIX ekTponnToB? Ha kakne aBa OCHOBHBIX KJAacca NOAPA3AENSIOTCS
TBEPAbIE 3NEKTPOIUTDI?

Uem 3aMeuaTebHbl Kuakue kpucTannbl? Kakue ux pasHOBUAHOCTH u3BecTHbI? Kakue
OCOOEHHOCTH CTPOEHUsT MOJEKYN MPOABSKOTCH ¥ BEUIECTB, KOTOpble 00pasyloT KHAKUE
kpuctamnel? OOBACHUTE, UTO OaéT OCHOBAHHC PAcCMATPHBATL SKHOKHC KPHCTAJUIBI KAk
MEPEXOTHOE COCTOSHHME MEKOY TBEPIOBIMH KPHCTAJUTAMH M SKMIKOCTAMH? Kak ¢ MOMOIIBE)
KMUAKHX KPUCTANIOB peluaercs 3agaqya Gpukcuposanns n3o0paxeHuil, BOCIPOU3BEIEHHS HX B
LBETE.

Paznen 4. O0uinHe 3aKOHOMEePHOCTH XHMHYECKHX IMPOIECCOB

B )=

LN

Uro uzyyaer XuMniecKas TepMOIHHAMHEA?

Halite onpeaencHUe NOHATHIO «XHMHYECKAs CHCTEMAy.

Ilepeuucanre THMBI XUMHYECKUX CHUCTEM, AAiiTe WX XapakTepucTHKY. [TpusenuTte npumepsl.
Kakne napamerpbl BJIMSIOT Ha TEPMOOWHAMHYECKOE COCTOsHHE cucreMbl? Yro Takoe
CTaHAAPTHHIC YCAOBHS?

Yem xapaxTepusyeTca TEPMOAMHAMUYECKOE PABHOBECHE CHCTEMBbI?

Kakue THNbI TepMOIUHAMHYECKHX MPOLECCOB MOTYT MPOTEKaTh B XHUMHYECKHX cucTeMax?
Jaiite ux XapakTepHCTHKY.

Cdopmynupyiite 1 3ak0H TepMOAMHAMMKH, 3aIHIINTC €0 MATEMAaTHUCCKOE BEIPAKCHHC.
HaiiTe onpeneneHHe MOHATHAM «TENNOTa», «padoTay, KBHYTPEHHAS 3Heprus». Kak MOXHO
HUHTEPNPETHPOBATL ITOT 3aKOH MPUMEHHTENILHO K X UMHYECKOMY Nnpoueccy’

Kakas padora waine BCEro COBEPIIAKTCA B XUMHMYCCKHMX cucTeMax? Kak ee MoxHO
paccunTaTh?

Haiite onpenenenue suranenun. Kak ee moskno paccuurars?. Kak ona oboznaqaercs, B uem
m3MepsieTcs?

. YUro takoe Tennoeol addext peaxuuu? Kak on 00o3Ha4aeTcs, B UeM U3MEPAETCS, 4eMY OH

paBeH Npy NOCTOAHHOM AaBiieHuun? [lalite onpeaeneHne 3K30- M IHLOTEPMUUECKOH PEAKLIMH.
YT0 MOJKHO CKa3aTh O TCILIOBOM 3dipeKTe 00paTUMOTO XHMHUCCKOTO mponecca’
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YUro wusyuaer Ttepmoxumuna’ Uro Takoe TepmMoxumuueckoe ypasHeHue? [lepeunciure
0co0eHHOCTH 3aIUCH TEPMOX MMUYECKHX YPABHEHHH.

UYrto Takoe CTaHOApTHAS PHTANBINS 00pa3oBaHus BemlecTra? Kak oHa o0Oo3HA4UaeTCs, B UeM
M3MEPAETCS U KaKHe 3HAUEHHS MOKET NMPUHUMATL?

Coopmynupyiire 3akon [ecca. [TosicuuTe CMBICH ITOTO 3aKOHA HA NPUMEPe XHUMHHECKOH
peakLHi.

. Chopmynupyiite cneacteua u3 3akoHa [ecca. TIpuBeaute mMarteMaTH4ecKOe BhIpaKeHUE,

MOJACHUTE, OJIA pacHeTa KaKOH BeIMYHHBI OHO NMPAMEHACTCA.

. Uto Takoe sHTpOmIs? B ueM oHa uzMepsiercs, Kak obo3HauaeTcs? Kak ce MOKHO pacCUuTaTh?

Ot xakux (HaxTOPOB OHA 3aBUCHT?

[MosicnuTe Ha MpUMepe, KaK N3MEHSETCS SHTPOIHS BELLECTBA MPH [MOBBILIEHHH TeMIIEPaTyPhI.
C vem cBsA3aHbI 3TH M3MeHeHH:? B kakoM arperaTHOM COCTOSHHH IHTPONNA CaMasi BbICOKas
Y noueMy’

Yrto Takoe cTAaHAAPTHAR IHTPONHA BEHIECTBA, Kak oHa 0003HAYAETCA, B UeM H3MepseTcs?
Kak MOKHO paccHuTaTh H3MEHEHNE SHTPOIIHH B NMPOLECCE XMMHYECKHX PEAKLMIT?
ChopmymupyiiTe 2 3aK0H TCPMOTUHAMUKH. A KaKMX CHCTEM OH MPHMCHHM? MOXeT IHn
peakiiMsa MpoTeKaTh ¢ yMeHbllieHeM 3HTponuu? Kakue nBa daktopa sBIAKTCA ABUKYILILEH
CHIION CaMOTPOU3BOJIBHOIO NPOTEKAHUS PEaKLHH?

Kaxk paccuntats 3nepruro ['uboca? Kax ona o0o3HauaeTcs, B UeM m3Mepsercsa? g uero
MCTIONb3yeTca 3Ta BenuunuHa? KakoBbl KpUTEPHH CAMONPOU3BONLHOTO MPOTEKAHUS peakiiii
B [PsMOM W 0OpaTHOM HanpasieHuu?

Halite ompeznencHHE XHMHUYECKOTO paBHOBECHS. YUTO Takoe paBHOBCCHAS KOHLICHTPALIUS
Betlects? Kak ona obosnauaerca?

Uro takoe koncranrta pasuosecus? Kak ona obosnadaerca? Hanuinnre maremarnueckoe
BBIPA/KCHUEC 1151 KOHCTAHThHI PABHOBECHSI, MOACHUTE, KaKNME BEIMUMHBL TaM HCIIONB3YHOTCS?
KaxoBbl npaBraa 3anucH KOHCTaHTH! PABHOBECHA, €C/IH B XUMHYECKOH peaklMH y4acTRYIOT
TBEpAbIe WK razoodpasuble Bewwecrsa?

. Kakue (akToph! BIMSIOT HA CMEIICHHE XHMHUCCKOTO papHOBecH:A” [losicHUTE, YTO O3HAYACT

cMellleHe XMMHYECKOrQ PABHOBECHS «BJIERO», «BMPABO»?

Coopmynupyiire npunuunn Je-Iarcnse. Kyaa cmewaercs pagHoBecHe OPH MOBLILLIEHUH HIH
MIOHIDKCHHUH TEMIICPATYPBL, JABJICHUS, KOHICHTpaun?

Yto n3yvaer xuMHYeCKas KiHeTHka?

Yro Takoe paBHOBecHass KoHueHTpauua? Kax ona obosznauaerca? Kak usmensierca
KOHLEHTPAaLHA MCXOAHBIX PEAareHTOB H NMPOAYKTOB NMPH npotexkaHun peaxunn? INpueegnre
IpuMep.

Halite onpeneneHue ckopocTH xumuueckoi peakiun. Kak ona odosHauaercs? Kak ee MOkHO
paccuutats? UTo Takoe snemMeHTapHbll KT peakuuu?

. UTo Takoe rOMOTCHHEBIC H FeTepOreHHble peakiun’ lIpusennte npuMepsL

. Uro Takoe obOpaTHMbie M HeoOpaTuMble peakiiun? TTpuBeanTe NpUMeEpPHI.

- Or kakux GaxTopoB 3aBUCHT CKOPOCTDL X UIMHYECKOH peakunn?

. Kax w3sMenseTcs CKOpOCTh IIPU H3MEHEHHH CTETICHH IMCIEPCHOCTH, arPeraTHOro COCTOSHHSL,

BHELLHErO 3HePreTHueckoro Bozaeicrens’?

. Kax 3aBucuT ckopocTs XHMHYECKOH PeaKUnH OT KOHUEHTPAaUHHI peareHToB”
. Chopmynupyiite 3ak0OH IeHCTBYIOIIMX MacC AT CKOPOCTH XHMMHUCCKOH peakium.

IMpureauTe ero MaTeMaTHueckoe BbipaxeHue. TTOACHHUTE, KakWe BeTMUHHBI HCTIONB3YHITCA B
3TOM Bblpakenun. Uto takoe kuHeTHHeckoe ypaBHeHue peaxuuu? Kakue ecTb npaeuia
samuck 3M anis peakuii ¢ yIacTUEM TBEPIBIX B ra3000pasHbIX BCIICCTR?

. Uto Taxkoe KoHcTaHTa cKopocTH peakiun? Kak oHa obo3Hauvaerca? OT uero oHa 3aBUCUT?
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40,

4].
Pa3

1.

2.

. Kax 3aBucuT ckopocTs xMMHUeCKOH peakunu ot temnepartypel? Orser noscaure.
. Chopmynnpyiire npasuio Bant-T'odda, npusenure ero maremarnieckoe BblpaKeHHe.
. YUTo moKa3bIBaACT TEMICpaTypHbIl Ko3dgdyuimeHT ckopocT peakunn? Kak oH 0003Ha4aeTCs

M HeMY MOXKeT ObITh paBeH?

. HUro taxoe sdpdexrnsroe coynapenue yactuy? Kak nzmensiercs snepreTuka cMCTeMbl NMpu

MEPeXOne OT HCXOAHBIX PEarcHTOB K mpoaykTam peaxuuu? llpueenute rpaduueckuii
NMPUMED, OTBET MOSACHUTE,

. Uro rakoe 3ueprug akrusauni peaxunn? Kak ona obosnaqaercs, B uem usmepsercs? Or yero

oHa 3aBUCUT? Kak CBA3aHBI CKOPOCTb PEAKLMH 1 3HCPIHs AKTHBALINH?

IMpuseaute ypaeHeHue Appenuyca. TloacHHTe, Kakve BENUUYMHBI B HETO BXOAAT U KAKYH
3aBUCHMOCTD YCTaHABIIMBAET 3TO YPABHEHHE.

YUro takoe karanuzarop? Kakos Mexann3m nelicTeus karanuzaropa?

aea S. Pacrsopel. Peakunu B BOAHBIX pacTBopax

Uro Takoe pacTBOP, PacTBOPEHHOE BellecTBO, pacTBopuTens? TlpuBeaute npumepsl
[MpuseauTe knaccupuraumo PacTBOPOB.

KaxkoBBl CXOACTBA/OTIANYUS PACTBOPOB C MEXAHHUSCKHMHM CMCCAMH M XHMHYCCKHMH
coeAnHeHuamu? UYro u3  ceda mpeacTaBnseT  pacTBOP, COMNIACHO  COBPEMEHHBIM
npeacrapneHnam?

Onuwure npouecc pacTBOPEHUS TBEPAOTO TeJla B XKUIAKOM pacTBopuTene. Kak mponcxoaut
KPUCTaJLTH3aIIHsA?

Uro Ttakoe koHUeHTpanua? YUTo Takoe HacblLEHHBI, pazDaBieHHblil, KOHLUEHTPUPOBAHHbIH
pactsop?

Onuimre cmocoObl BbIPAKCHUS KOHICHTPALIMH pacTBOPOB, IPHBCANTE O0O0O3HAUCHMS,
(GbopMyaBl ANA pacyeTa KOHLEHTpaLMi, eMHHUIbl H3MepeHHs (MaccoBast A0Af, MOAspHas
OOJs, MOISPHAasA KOHUEHTPAaUHs, MOJSUIbHAS KOHUEHTPALMA, MOJIApHAas KOHUEeHTpauus
SKBHBAJICHTA, THT).

Yro Takoe pacteopumocte? TTpueeauTe knaccH(pUKALIMIO BEUIECTRB MO MX PACTBOPHMOCTH.
Kak Biausier nonsprocrb BewecTs Ha ux pacrsopumoctb? Kak Bauser Temneparypa Ha
pPacTBOPHMOCTE BELISCTB?

Urto Takoe nepeckillleHHbI pacTROp? B Kakux ycaoBusax ero Mo:kHoO noayuuts? B kakux
ciyqasx M30bITOK pPacTBOPEHHOrO BeLWeCTBa HAYMHAET BbINAZaTb B OCANOK  H3
IEePEeCHIMEHHOTO pacTsopa’

Kaxkune npoteccel npotekatoT npu 0dpaszoraHuK pacTropa? Kak MBMEHASTCA NpH 3TOM aHeprua
cucrembl? Kaknmu daxropamu onpeaensercs rerosoii addexT npouecca pacrsopenus?

9. Yro Takoe CONBBATALIMS, THAPATALNSA, CONBBATHL THOpaTe? YUTo mpeacTtaBmaroT coboi

10.
11.

14,

kpuctamnoruaparbli?  Tlpusenute  npumepnl.  Yem  oOycnosineHo  oOpasoBaHue
KPUCTAJLIOTHAPATOB?

UTo TaKOe KOILTUTATHBHEIC CBOICTBA pacTBOPOB?

Uro Takoe ocmoc? TToacHure, npureauTe npumMep. Ha kakoM Qpu3MueckoM aBAEHUHM OCHORAH
ocMoc?

. Uro takoe ocmornueckoe naeneHue? [lpn kakmx ycnoBusax onpenensercs OCMOTHYECKOe

dapneHue? Kak ero MOMKHO pacCUMTaTh A PacTBOPOB HE3JCKTPOIHMTOB M PacTBOPOB
snektpoautos? ITpusenute 3akoH Banr-T'odda. [lna xakux cuctem oH cnpasenius?

. Kak wusmensierca HJABJIEHHWE HACLIWEHHOTrO rMnapa pacTreBopa Mo CPaBHEHHIO C YHCTLIM

pacteoputenem? llpubenure 3akoH Payiis A HENEKTPOIUTOB U 3NEKTPOIHUTOB.
Kak uzmeHseTca Temnepatypa 3aMep3aHMs pacTBOpa U TEMMEPATypa KHMEHUA pacTBopa Mo
CPaBHEHHIO C HHCTBIM pacTBopuTenem? Kak MOMKHO PacCHUTaTh M3MEHEHHE TEMIIEPATYPbL IS
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16.

20,
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22.

24.

25.

26.

27.

28.

29,

31

HedekTpouToB U anexktponntos?  Or  4ero  3aBHCAT  KPHOCKOIMYECKas M
30y nIMocKonrYecKas nocTosHuble?

YTo Takoe 3NMEKTPONHTEI, HEAICKTPOMUTH? Kakne BemecTsa OTHOCIATCS K TOMY HJIH HHOMY
tiny? UTo Takoe a3fekTponuTHueckas auccouMaius? Uto  Takoe M30TOHMYecKunit
KO3 dHULHEHT, 4EMY OH MOYKET ObITL PABEH, OT 4Ero 3aBUCHT?

Yro Takoe crencHp mmccoumaunu? Kakue BemlecTBa OTHOCATCA K C1aOBIM H CHIIBHBIM
anekTponutaM 1 novemy? OT uero 3aBUCHT CTENeHb AMCCOLHALUKT

. Uro Takoe xaxywascs crenenb auccouraumu? Jns kakux pacTBOpOB NPHMEHHMO 3TO

monHsiTHe? Kak ¢e MOJKHO pacCUHTaTh?

. Kak 3anucbiBaeTcs BblpaK€HHE KOHCTAHTHI AUCCOLMANNN NN cnadbIx BJTeKTpOJ'II/ITOB? Ot

YerQ 3aBHCHUT KOHCTAHTa quccouraunu? Uro nokaseisaeT yta BejruvunHa?

. [IpuBennre 3akon passenenus Ocrasanpaa. Kak 3aBucuT creneHs AWCCOLUMALMH  OT

KOHLICHTPALMH 3JIEKTPOIHTA?
IlpuBeanute ypaBHEHHE 3NEKTPONMTHYECKONW AMccouvanuu Boabl. K kakoMmy Tuny
3EKTPOJHTOB OHA OTHOCUTCA?

. Uto Takoe HOHHOC MpOM3BeneHHe BoAEI? YUeMy OHO paBHO? UeMy paBHA KOHICHTPALIHs HOHOB

BOAOPOAA H MHAPOKCOrpynn B HEWTpanbHOM pacTeope? KakoBo UX COOTHOLIEHHE B KMCAOH 1
LenTo4HOoN cpene?

Urto Takoe BOZOpOXHBIH mMoKazarensk? Kakue 3HaueHHS OH MOXCT NpuUHHMAThL? Kak oH
paccuuTeiBaeTca? Kak onpeaenutsb xapaktep cpefbl N0 3HAUEHUK) BOAOPOAHOrO NokasaTens?
l_[pI/IBe,E[HTe MPUMEPLI KHCJIOTHO-OCHOBHBIX HWHIWKATOPOB H O6”b$[CHHTe MEXdHH3IM WX
JEHCTBUS.

. KakOBbI OCHOBHbIE MONOXKEHHA MPOTOAUTHHECKON TEOPHH KUCTOT M ocHOBaHUi? TIpueenure

NPUMEPDL CONPSIKEHHBIX KHCIOTHO-OCHOBHBIX Map.
[Ipusenute npumepst OyhepHbIx cucteM. OOBACHHTE MEXaHU3M OCHCTBHA OV (DCPHBIX CHCTEM.
KakoBbl KOAMUECTBEHHblE XapakTepUCTHKH OydepHbix cucteM. [lpupoansie OydepHble
CUCTEMBI.

Kakue BX MEepeUHCACHHBIX HHKC CONCH momeepraroTes rumponnsy: NaxCOs, NaBr, K3POs,
CuSQy4, CaCO;3, KNO3? KakoBa cpena pacTBopa B KaxaoM ciydae? OTBeThTe Ha BOTIPOC, He
COCTaBJIAs YPABHEHUN peakumii.

Kaxue (paxkToprl BIMSIOT Ha CTCIICHE THAPOIH3 COMH?

CocraBbTe ypaBHeHHA cTyneHuaroro rugponusza NasPOs TTo xakoit cTyneHu creneHb M
KOHCTaHTa TUAPOAn3a Haubonbinan? OTBET NOATREPAUTE PACHETOM.

[IpoBennTe BCE KHCIIOTHO-OCHOBHBIE PaBHOBeCHA B BOAHOM pactBope Na:HPQO4 n ykamure
COTPSDKCHHEBIC TTaphl KUCIOT H OCHOBAHHIA.

ChopmyaupyiiTe ycnoBus BhINaAeHUS W PAaCTBOPEHMs OCANKOB — «TPABHIIO MPOUIBEIEHUS
PACTBOPHUMOCTHY .

. Kaxue U3MEHEHHNsI IPOU3OHAYT B FeTEPOTCHHOH CUCTEME

Fe(OH)2 (0canok) 2 HachIEHHbIH pacTBOp
npu podasnenny k uei cnenyownx sewecrs: HCL, H20, FeClz, KOH?
Hcnonesys mowstust 1P 1 Ko cmaboro siaexktponura, 0ObSICHATE MPHYHHY PACTBOPCHI

ruapokciaa mapradua (IT) B cepHoii kucnore.

Pazgen 6. OkuC/IHTEIBHO-BOCCTAHOBUTEIbHBIE MPOLECCHl. JJIEKTPOXHMHYECKHE NPOLecChl
B 3IeKTpoauTax. Koppo3us u 3amuTa ot Koppo3un

1.

Yro H3Y4aeT BHGKTPOXHMI/IH? 3a cuet vero NpoOTEKAT 3NEKTPOXUMHYCCKUE npoueccu?
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10.

11.

12.

13.

17.

18.

20.

21.

22.

UTo Takoe OKHCIMTCILHO-BOCCTAHOBUTENLHLIC peakuuu? Jalite onpepenenne NOHATHAM
«CTeneHb OKUCIEHUAY, «BOCCTAHOBUTEIbY, COKHCJIHTEJIbY, «OKHCIIEHUE»,
«BOCCTaHOBICHHE». lIpHBEINUTE IPHMEPEL

Uro Ttakoe anekrpoasl? M3 uero ux usrorasnampaiot? Kakue npouecckl npoucxoAsT Ha
NMOBEPXHOCTH METAJUINUECKOrO MeKTPOIa MPH MOrPYKEHUH ero B pacTBOP MOHOB 3TOrOD e
MeTanna’?

Kak obpasyercs npoitHoil 3nekTpudeckuii ¢noit? UTo Takoe 3NeKTPOAHbII NoTeHMan?

Uro Takoe pasuoBecHbld 3nexrpoaneii nortenunan’? Kax on obo3nadaercs, B udem
u3MepsaeTca’ Uro xapaktepusyeT 3Ta penuuuHa? OT 9ero OHa 3aBUCHT?

Yto Takoe cTaHaapTHLIH BOAOPOAHBII 31ekTpoa? Jins uyero oH ucnons3yercsa? Yemy paseH
ero 3JIeKTPOAHBIN ToTeHuHan?

Uro Takoe crangaprHelil snekrpoaubiii norenunan merama? Kak on obo3nadaercs, B uem
usMepsiercsa? Uro xapakTepusyeT HaHHas BeamuuHa? Kakue 3HAUGHHS OHA MOMKET
NpUHUMATE?

Ot kaxkux $akropoB 3aBUCHT dNeKTpoaHbIi norenunan? [Mpusegure MogHOE U COKpaEeHHoe
ypaBHcHHA HepHera. [lodcHuTe, kKakue BENIHYHHBI TaM HCHONB3VIOTCA. B KakuxX cmydasx
MCTIONB3YHOTCS 3TH YpaBHEHUA?

Uro nokazbiBaeT psii SJAEKTPOXHMUUECKHX HanpskeHud wmetannos? Kak pacnonoxeHs
METaJNbl B 3TOM psAny? C ueM cBsi3aHa BOCCTAHOBUTC/IBHASA CIIOCOOHOCTE METAILIOB?

Uro Ttakoe ranbBaHuueckui snemeHt? M3 uero on cocroutr? Hzodpasute ycTpoiicTso
rajibBAHHYECKOrO 3JIEMEHTA (CXeMY raJibBAHHYECKOrO JIEMEHTA).

Kak 3apsDKEHBI KaTOX U aHOJ B rajlbBaHHUECKOM 371¢MeHTe? Kakue ImpoLecchl IPOTCKAKT ¥
Ux MoBepxHOcTU? T'Ae BOZHUKAET 3MEKTPUUECKUIl TOK B rajlbBaHHUECKOM 31eMeHTe? B xakom
HaIpaBJeHUY ABMIKYTCH 3JIEKTPOHEI B TAJIbBAHWYECKOM deMeHTe?

Ha npumepe rampBaHuueckoro anemeHTta MaHmsna-SkoOHm  pacCKaXXHTE — KaKHe
37€KTPOXUMHYECKHE TIPOLiecehl TaM npoTekatoT. Hanuiure ypaBHeHHA peakluil Ha KaToae U
aHoze.

YTo Takoe 3NMEKTPONBIKYINAA CHIIAa FaJbBaHHUECCKOro 3yeMeHTa? Kak oHa 00o3Ha4aeTcs, B
uem n3mepsierca? Kak cc MokHO paccuuTaTs?

- Uro takoe snexrponns? M3 4ero cocrout cucrema, rae nporexaer anexrponns? Mzobpasure

rpaHICCKU.

. Kak 3aPAXKEHBl KATOA H aHOT [TPH BJTEKTPOJTI/ISG? Kakue MPOLCCChI NPOTCKAKOT ¥ MOBEPXHOCTH

31eKTpoAoR?

. Kaxne tvnbl 3nektponoB uenone3yores npy snextponnze? M3 dero oHu u3roraBnusatoTes?

IIpuBennTe NpUMEPEL.

KakoBbl 3aKOHOMEPHOCTH NpOTeKaHus 3iexkTponu3a B pacrmaBax? Kakue npoueccsl
NpoTeKaoT Ha anone v karoae? Ipusegure npumep.

KaxkoBbl 3aKOHOMEPHOCTH IIPOTCKAHHA 3JICKTpOIH3a B pacreopax’ Kakue mpoueccs
NPOTEKAT Ha aHoAe H kaToae? TIpuBeauTe npumMepsl.

. Chopmynupyiite 1 u 2 3akouwl Dapanes. TlpuBeaure MX MATeMaTH4eCKOE BLIPAKEHHE.

IlosicHuTe, Kakue BEIMYHHBI TAM HCHOJB3VIOTCA U HX COWHHLBI M3MEpPeHHA. [ kakux
pPacyeTOB NPHUMEHHMBbI 3TH 3aKOHbI?

Uro Ttaxkoe kopposus Merainos? UYUem xapakrtepusyercs npouecc kopposun? Ilouemy
KOPPO3Hs HETATHBHO BJIMACT HA MCTAJNIHYCCKHIE KOHCTPYKIIUH 1 U3’

Uro Takoe xHMUYeckaa koppo3ua? B kakux cpemax oHa mpotekaer? Kakue OblBAatOT TUMBL
XUMH4ecKoH xopposun? [IpueeanTe npumepsl.

B deM zakmovaeTca MEXaHU3M XHMHUeckol kopposun? Hamumure ypaBHCHHS pEakIMii,
NpHBEAMTE NPHUMEDBDL.
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23.

24

25

27.

28.

29,
30.

31

Ot xakux (aKTOPOB 3aBHUCHT CKOPOCTb XUMHU4YECKOH KOpposuu? Tlodemy y HEKOTOPbLIX
META/UIOB CO BpPeMEeHeM CKOpPOCTb KOpposuun 3amennsiercs? Kakas cpema cnocobcrsyer
npotekaHno kopposuu? llpuseanure mpuMepsl. lloueMy ¢ poOCcTOM TEMIIEPATYpHl CKOPOCTE
KOPPO3UH BO3PACTAET?

Kakne mecTa B H30eNMAX H KOHCTPYKUHSX SBIAIOTCA KOPPO3ZHOHHO ONACHBIMH H TTIO4EMY?

. YTO TaKoE 3NMEKTPOXUMHUECKAs KOPpo3wa? B kakux cpegax OHa MPOTEKACT?
26.

B uem 3aknmwouaeTcs MexaHW3M  3MeKTpOXuMHuUeckoll  kopposun? Kakasa cpena ei
cniocobersyer?

Ha mpumMepe KOppo3HH CTAIH KHCIOPOAOM BO3AYXa BO BIAKHOH Cpele MOsCHUTE MEXaHH3M
MPOTEKAHHA 3TEKTPOX HMUUECKOH KOPPO3HH,

Kakue merannsr nanbonee nopsepkens! koppoznn? [TodemMy HEKOTOPbIE METaILIbl, HECMOTPS
Ha MX BBICOKYI0 BOCCTAHOBHTEJIbHYIO ClI0COOHOCTD, He noasepraiores kopposun? [puseaunre
IpHUMEPbl TAKHUX MCTAJIIOB.

[Tepeuncante METOABI 3aLLUThI METAIIOB OT KOPPO3UMU.

Uro Takoe nerupoeanne meraniaos? Kakne permecTsa BEICTYNAT NerHPYROMMMH 100aBKaMK
U KaK OHH BJISIFOT Ha CBOlicTBa MeTamna? IloueMy npH nerMpoBaHHH METAalIa CKOPOCTEH
Kopposun 3ameanserca? Uem o0OYCAOBIEHO TO, UYTO COBPEMEHHBIE CTaNM SABJSHOTCA
HepPWKABEIOWHMU?

Yro TaKoe 3aIIUTHBIC MOKPRITHA? M3 4ero OHM H3rOTaBIHNBAKOTCS?

Pazgen 7. XHMHA KOMILIEKCHBIX coeAnHeHHH. KoMniekcooOpa3oBaHue B

pacrsopax

)

Halite onpenenenne KOMIUIEKCHOMY COENHHEHNIO. SIBJIAIOTCH JIM MAGHTHYHBIMH TePMUHbI
«KOMIUIEKCHOE COeIHHEeHHE» M «KOOPIHHAUMOHHOE coeduHeHue»? B dem 3akmouaercs
FMaBHOE PA3HUNe MEXKAY KOMMAEKCHBIMH COSAUHEHHAMH H BOHHBIMU COMAMUT MOKHO i
OKUIATh, YTO HOHbBI, HA KOTOPbIE PACNANAETCA B PACTROPE ABOIHHAS COMb, OYYT Y4aCTBOBATh
B KOMIUICKCOOOPa30BAHNH, HAIPUMEP, IEPEXOAs B AKBAKOMILICKCHI?

JafiTe KpaTKyIo XapaKTePHCTUKY OCHOBHBIX COCTABHBIX YaCTCH KOMILICKCHOIO COCIUHCHIS,
TaKMX Kak BHewHss cepa v BuyTpenuss (KoopauHauuonnas) chepa, KOMIUIEKCHBIN UOH H
MOHbI BHELIHEH cepbl, LeHTpallbHbIH aToM (KoMIuiekcooOpazosarenb) U auranab. Moryr
U B KOOPAHHALMOHHYIO chepy OAHOTO H TOTO ke aTOMa KoMIekcoodpa3oBaTens BXOANTh
B Ka4yeCTBe JIMMaH/I0B HeliTpanbHble MOJEKYJIbl 1 aHUOHBI OHOBpeMeHHO? UTO BhIpakaeT
KOOPIOHHALMOHHOE YHCI0?

Kakas cymecTByeT B3alMOCBA3b MEJKAY BEIMYHMHON KOOPIMHAIMOHHOIO YHCIA U
reoMerpudeckoii  gopmoi  koMruiekcos? B uem 3akirodaercs  passiMdMe  MEKAY
MOHOIEHTATHBIMH [OJIMAEHTATHBIMY JMranzamMu? Kakue jiuranabl Ha3blBAIOTCS XeNaTHbIMH?
ITpuBeanTEe NPHUMEPHI MONHEHTATHBIX XEMATHBIX JTUTaH/0B,

Kakue KOHCTaHThl pABHOBECHS MCMOIb3YHOTCS B KAUECTBE KOMUUECTBEHHbIX XapaKTePHCTHK
VCTOHYHBOCTH KOMIUICKCHBIX COCOMHCHHI? Kakoe COOTHOIICHHE BBITONHACTCA MEXKTY
CTYNICHYATBIMM KOHCTAHTAMHM oO0pa3oBaHHs KOMIUIekca M ero ofmell KOHCTaHTOMH
obpazosanmns? Uro xapakTepu3yer KOHCTAHTA HECTOHKOCTH KOMIUIEKCHOIO COEIHHEHUs U
KaK OT €€ BeJMYUHbI NepedTH K KOHCcTaHTe o0pa3oBaHMS KOMIIIEKCHOIO COEAHHEHHs WIIH
obpatHo? Kak mpupona xoMniexcooOpa3oBaTens W JIHFAHAOB BIMAET HA BEIUYUHY
KOHCTaHTb! 0OPa30BaHUS KOMIIEKCHOTO COEAUHEHUs?

Kak MOXHO mpencTaButh 0OpPa3OBaHHE KOOPAMHALIMOHHBIX CBA3CH ¢ MO3HUHIT MeTozma
BAJICHTHHIX CBs3ci? Kakas B3aHMOCBSI3L CYIIECTBYCT MEXKIY EOMETPHUYCCKUME (DOpMaMu
KOMIUIEKCHBIX MOHOB M TUnamu rudpuauzaunn opburaneii? Kakue koMIUIeKcbl OTHOCAT K
BbICOKOCITMHOBBIM, @ KaKHe - K HH3KOCNHHOBbIM? Ha wem OCHOBaHa MeToaMKa MporxHosa
MapaMarHUTHbIX U AHAMACHUTHBIX CBOUCTB KOMIMIEKCOR?
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[MpoananuzupyiTe U3OMEPUIO KOMIUIEKCHBIX coeqrHenuid. Uem paznuqaiorea mexay cobo
CTPYKTYPHas H30MepHA U cTepeouszoMepusi? Jlalite onpeaeneHue U NpHBEAUTE NPUMEPhI 113
CACAOYIOLIUX BHIOB CTPYKTYPHOH H30MEPHH. HOHH3ALUHUOHHOH, TMAPATHOH, CBA3CBOMH,
NOTAPHU3ALUOHHOH H KOOPAHHALMOHHOH, 4 TAKKE CTEPEOM3OMEPHH TEOMETPHYECKOH U
OINTHYECKOH.

Paznen 8-9. XMMHY HEMETAJLJI0B, METAJLIOB H HX COeTHHeHHH

Kakne paxkHeHIINEC COGAMHCHHS HEMETANIOB BB 3HacTe? PaccMOTpHTE 3aBHCHMOCTB HX
CBOHCTB OT MNOAOKEHHA 3neMeHTa B nepuoandeckol Tabdnuue JIH. MeHnneneesa
(xapakTepHble  CTeNeHW  OKHUCIEHHA,  KHCIIOTHO-OCHOBHBIE M OKHCIHTEIIBHO-
BOCCTaHOBUTECJIbHEIC CBOHCTBA).
Kakoe nonosxkeHue B nepuoauyeckoi Tadnuue 3aHUMAOT P-3J1eMeHThl - HeMeTanabl? Kakas
KOppeJsiuUa CYLIeCTBYET MEKIAY IMOJOKEHWEM P -3JIeMEHTOB B nepuoanueckod Tadiuue,
3MEKTPOHHOH KOHOHUIypaurell MX aTOMOB M CTENCHAMH OKHCICHUS JTHX 3JEMCHTOB B
XHUMHYECKHX coeanHeHusax? Yem 00BACHASTCA CYLIECTBEHHOE pasivuue CBONICTB p -
3MEMEHTOB BTOPOrQe TEepHoga M 3JIEMEHTOB COOTBETCTBYIOIUMX TIPyNn  MOCTEOYHHX
IepHOIOB?
Kak, Mcxoas 3 3MekTpOoHHOM KOH(Hrypauuu aToMOB, MOKHO 0DOCHOBATH BO3MOKHLIE
CTENeHH OKHCJIEHHs TJIOreHoB B uHTepBase ot -1 g0 +77 Kak v nouemy drop oranyaercs ot
APYTUX TaJIONEHOB [0 CTelNeHH OKHCIeHHs M apyrum csoiicrsam? Kakumu cnocobamu
HOJYYaOT TalIOr¢HOBOAOPOAHbBIC KHCHoTH? [louemy HE HE OTHOCHTCS K CHIIBHBIM KHCIIOTaM,
8 To BpemMsa kak HC1, HBr u HI asnatoTesa cunsHbiMu kucnoramu? Uem oObscHseTca neficTeue
HF na S10: u cunukarusie crexia? Uro npoucxonut npu pacreopenun Clz B Bone?
Kaxue OKCHAB! H OKCOKHCIIOTHI H3BECTHBI IUTA raoreHoB? Kak mony4aroT OKCOKHCIOTh] XJ10pa
v ux conu? B kakolt mocnenoBaTensHOCTH M NOYEMY YMeHblaeTest cuna kucnor 8 paay HCIO
- HCIOz — HCI03 —HC104? Oxapakrepusyiite OKHCIHTENbHO-BOCCTAHOBHTENLHBIE CBOHCTBA
OKCOKHCJIOT XJiopa U ux coneil. Kakue cpolicTBa mepxiopaTa aMMOHHA ONPEICTIUIN BBIOOP
€ro B Ka4eCTBE KOMIMOHEHTA PAKETHOrO TOMHBa?
Oxapaxrepu3yiTe BO3MOXHBIE BAIEHTHOCTH W CTEINEHH OKHCIIEHHS aTOMOB p-371eMeHToB VI
TPyNn Ha MIpHMEpax KHUCIOpoma U cepbl. Kak HM3MEHSCTCS YCTOMYHBOCTL COCHMHCHMI
37€MEHTOR B BBLICHIMX CTENEHAX OKUCIEHUs Mo paay cepa- nomoHuii? Kak nposeasiercs
BTOPHYHAA NEPHOINYHOCTDb B 3TOM paay?
Oxapaxtepusyiite ammorpornsele Gopmel kucmopoma O: u O; Kaxk moaywaror O: B
NPOMBIIIEHHOCTH M nadopaTopHoii npakTuke? Kak noayvyaroT W Ana Kakux neneii
nenonbsytor 03?7 Kakosa ponb O3 B 3awure xu3Hu Ha nawei nuiadere? Uro npeacrasisior
cobolf mepokcumbl M cymepokcunbl? OxapaxTepH3yiiTe KHCIOTHBIE M OKHCIHTCIBHO-
BOCCTaHOBMTENbHbIE cBOHCTBA H2O: Kakyio ponb MrparOT npouecchl OKMCIEHHA B KUBBIX
opraHusmax”?
Kaxue annorpornHbie ¢opMBl H3BECTHH 47151 cepbl? KakoBa cTpykTypa Mosiekysl Sg? KakoBHl
obnacTu mpuMeHeHus sneMeHTapHoi ceprl? Oxapaxtepusyiite ceolictea HxS u cynspuaos
meTtannoB, PacemoTpute cnocobsl nonyuenus SO», SO3, H2S04, cynbdutor, THOCYIBGATOB.
Obuwas xapaxrepucTrka d1eMentos VA - rpynnel. Asor, docdop u ux coegunennsi. I[Tpocroie
BeIIecTBa, autoTponus. OcoOeHHOCTH MOJIEKY T a30Ta u (ocdopa.
UeM 00BsACHAETCA XMMHYECKAas HHEPTHOCTh MOJNEKYASPHOrO a30Td MPH  HEBbICOKHX
Temneparypax? Kakue crenenHu okucieHus W B KAKHX COGIMHEHHSX CBOWHCTBEHHBI a30Ty?
KaxuM nmytem atMocepHBIil 30T IEPEBOAST B CBA3aHHOE cocTosAHNe? lIpuBenuTe ypasHCHHE
peakUuu, KOTopoe HMCTpupyeT npoaeiaeHue y NH3 ocHOBHbIx cBoHCTB. [Touemy Henb3s
HCIIONIBL30BaTh BOAHBIA pacTBop NH3 nng ocaxaenua rupoKCHAOB HEKOTOPBIX METa/IOB?
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10.

11.

17.

18.

19.

20,

Kak, nexoas w3 NHi, MOXHO NMONy4HTh OKCHIBI a30Ta, a30TUCTYKY M A30THYK KHCJIOTY?
[TpuBeanTe npuMepsl HUTPATOB METAILIOB U aMMOHUs. Kakumu ceolicTBaMu oHM 0BnanaroT?
Yro npencrapisioT coboil kapOaMia 1 THAPA3HH, KaKOe IPAKTHICCKOE 3HAUCHIE OHH HMCHOT?
OxapakTepusyliiTe cOCTaB U CTpOeHHe OKCUAOB (ocdopa B cTeneHax OkHcaeHus +3 u +5,
KakoBul cocras n ocnosuocts runodochopucroi, gocdopucroit u dochopuoii kucaor?
IlpuBennTe ypaBHCHHS qUcconHanuy KHCIoT dochopa. Kakue kucnots Gocdopa i ux conu
MpPOABAAKT BOCCTAHOBUTENbHBbIe cBOMcTBa? YTo npencrasastor codoit  (ochate M
nojndocdarsl, KAKOBLI HX COCTABEI W cTpoeHne?

CocmuneHuss azota u  ¢ocdopa ¢ BomopomoM. XapakTep CBA3H, 3HCPIETHUCCKHE
XapaKTEePUCTUKH W CTpOeHHe MOoMekyJl. MeToabl MNojyueHus M OCHOBHbIE CROHCTBA
coequuennit IHsz. Conu ammonns n hocdomnms.

.OKCI/I,E[I:I aszora. METOAbl TIONYHEHHA, CBOHCTBA. A30THCTast M a30THAs KHCJIOTBIL, U HX

CTpOCHHC, CBOHMCTBA K MCTOXOEI MONMYYCHHA, HHTPHTHI H HUTPATEL

CHMaiite o0y xapakTepucTHKy p-3neMeHTOB TV rpynnbel  (0CODEHHOCTH  CTPOEHMS

JNEKTPOHHBIX  000JIOUeK aTOMOB, [OTEHUHAIbl HOHHM3AUWH, CPOIACTBO K JIIEKTPOHY),
OCODCHHOCTH CTPOGHUS MPOCTBIX BCINCCTB. AmMas, rpaduT, kapOuH, ¢ymnepeH, rpadeH,
HAHOTPYOKH,

. Heopranunueckas xumus yraepouna. Bopopoanele coenunenus. Meran u yrieBoaopombl.

Kapbuznpr Meramnos. OkcHABI yriepona, CTPOCHHE MOJCKyN H cBoiicTBa. OKCOKHCIOTEHI
yraepona. KapOoHatst ['anoreHnsel.

. erMHI/leBbIe KHCIOTBI U cUnuKarsl. QKco- u FHOPOKCOWHDLI aHANNOIOB KPEMHHA. Conv onosa

U CBHHIIA, MX PaCTBOPUMOCTE W ruapous. ['amorenuner Obmas xapaktepucTrka, GopMa u
CTPOEHHE MONMEKYN. XHUMHUS NOAYMPOBOIHUKOB,

. Pacemotpure annorponnsle Gopmer yriepoaa. Kakosa crpykrypa anmasza? Onpenesvre T

THOpHUAN3AIHK ATOMOB ¢ 00pa3yIOIINX CTPYKTYPY anMasa. Kakue cBoiicTea posBiseT aaMas?
OOBsicHUTE NPHYUHBL NPOABAEHHA TPAdUTOM CAENYIOLNX CBONCTB: METANNIHYeCKOro Dnecka,
3NEKTPONPOBONHOCTH, MAIKOCTH, CIIOCOOHOCTH pacciansarTbed. Oxapakrepusyiite ycioBHs,
IPH KOTOPHIX CTAHOBSTCS BO3MOKHBIMH NPEBPAILICHHS anMa3 — rpaduT, rpaduT —> anMas.
Kakumu cBoficTBamMu 001a1a0T aKTHRUPOBAHHBIE YIIH? PacCMOTPUTE OCHOBHBIE 0OACTH HMX
npumenenus. Yro npencrasnaior codoil yraepoaHble BOIOKHA U KaKk ux nouy4aiot? Tlodemy
KOMIIO3HTEI HA OCHOBC VIJICPOOHBIX BOJIOKOH OTHOCST K 4HCIy Haudosee MepCHeKTHBHBIX
matepranor? HazosuTe 00nacTh NpHMEHEHHA YrAepOHOI caxu,

Kakue coenuMHeHus yrnepoaa OTHOCAT K TPyMNne HeopraHuueckux? PaccMoTpuTe cnocodbl
NOJIy4eHUs, CBOHCTBA M [MPAKTHYECKOe NpHMeHeHHe wmoHookcuaa yraepoga CO. Uro
IPCOCTAaBIIOT €O00H KapOOHMNEI METAJUIOB, KAKOBBI MX, CBOHcTBA? 3a CuUeT KaKMX
XUMHYECKHX peakuuii obpasyerca anokeua yraepoaa CO2? TTouemy pacteoperue CO:2 B BOnE
He [PHBOAUT K CHUJIbHOMY noHnxkeHuo pH pacTBopoB, HecMOTpA Ha BO3MOMXHOCTB
obpasoBanmsa yromeHOH kucmotel HoCO;?7 OO0BAcCHHTE NpHUHHY pasmuuus CBOMCTB
KapOOHATOB M TUAPOKapOOHATOB OAHUX M Tex ke MeTamnoB. Kak nonydaror kapOamuna?
Kakosa pons CO: B npouecce dorocunresa?

Yem oO0BAcCHACTCS OONBIIOE MHOTOOOpasHe CTPYKTYp CHIMKaToBR? YUTo ompeacmser
BO3MOKHOCTb BKIIOUEHHA B CTPYKTYPY CHIHKATOB AONOMHHUTENbHBIX KaTHOHOB? Kakue
cBoiicrea Al u Si genaiorT BO3MONKHBIM 00Pa3oBaHue ITHMH JJIEMEHTAMH COBMECTHBIX
CTPYKTYP TUIIA alFOMOCIIIHKATOB?

KakuM nyTem MOKHO NOAy4UThb cTekNO Ha ocHOBe S102? C kakol Lenbl0 B COCTAB MHOTMX
BUAOB crekima BBoAsST okcuanl Metamnoe (Na20, CaQ, B:0:; w gp.)? Kakue nobapku
COOepyKaTcsl B CTCKNAX CICUHANTBHBIX BHAOB? 3a CUET HUErO IOOCTUTACTCA BO3MOKHOCTD
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21.

22,

23.

24.

25.

26,

27.

28.

29,

30.

31.

nojydenus usertolx crexon? Kak nonyuator curanisi? Uro onu coboii npeacraBasior u
KaKuMH cBolicTBamu obnanaror?

YTo cnyKUT CBIpEEM 1M1 LEMCHTOB H KAaK MX INONIYHalT? 3a cUeT 4ero IMpPOHCXOOUT
OTBEpAEBAHUE CMECH LieMeHTa ¢ BoAoH? Hem paznuuaroTest pasHble Mapku LemeHToB? Kakue
PasJIMUms N0 COCTABY MMEIOT PACTBOPHBIE H OETOHHbIE CMECH, KAKOBO Ha3HAYEHHE KAXKLOH H3
Hux’?

Kakue MaTepuanel Ha3bBalOT kepamukoii? Yem kepamuka oTauyaercs ot crekon? Kakoe
CbIpb€ WCIMOAB3YIOT s W3rOTOBJIEHHS MYJUIMTOBON Kepamuku? KakoBbl 0coOeHHOCTH
cocTaBa H CTPYKTYPBl MyJNHTOBOH KepaMuku? OxapakTepusyiTe pasnUyHBIE BHIBI
KePaMHKH: CTPOUTENBHYIO, OBITOBYH), TEXHHYECKYH). OTMeTbTe OCODEHHOCTH HX COCTaBa U
coiicTs. Hem ornmmuaercs gapdop or apyrux sugos kepamuku? Kaxk ero nonyuaror, s
KaKUX UeJiel HCToNb3yoT?

Hackonpko cnpaBeanuBO YTBEP/KACHHE, YTO METANNBl MPEACTABIEHBl 3JCMCHTAMH BCEX
DJIOKOB, TO €CThb $-, p-, d- 1 f-OmoxoB? MOKHO MU BbIENUTEL 3NEKTPOHHbBIE KOHPUIYPALIMU
aToOMOB, KOTOpble HandoJlee XapaKkTePHbI 411 MeTaios?

Yro npeacrapmsitor codofi cmaebl? UeM OTNHYaOTCA OPYT OT APyTa CIUIABBI BHEAPEHMS H
3aMerieHun’?

MoKHO Jin IPOrHO3MpPOBaTEL COPa3OBaHHE TeX WM APYrUX CIUIABOB, HCXOIS M3 CBOHCTB
3JIEMCHTOB, KOTOPHIC IINAHUPYETCS UCIIONb30BaTh IS UX [TONYUCHU?

Hexoas 13 3MeKTPOHHONH KOH(Hrypaluun aToMOB METANNOB, OOBACHHTE CKIOHHOCTb MX K
ofpazosanmio uonos Tuna Me u Me? . Kak cBs3anbl MAKCHMANbHbLIE 3HAYEHUS CTENEeHH
OKHUCJICHHA METAJJIOB C 3JICKTPOHHBIMH KOH(UIYVpaLMIMH HX aToMOB? Kakas Koppemsnus
CYIIECTBYET MEX/Y TONOKEHHEM METAJIOR B MepUOAHYEcKoil TadaMile 1 X XUMHYECKUMHU
csolictBamu? [loueMy HEKOTOPBIE «aKTUBHBIE» METAJIBl MPOABISAIT MMACCHBHOCTL TpPH
ICHCTBHH Ha HHUX XMMHYECKHX PEarcHToB?

B kakux Qopmax meTanabl MpPeACTaBAeHbl B MPUPOAHBIX YCIOBMAX? Kakue MuHepanbl
HazpiBatoT pynoi? Tlpusennre npuMepnl pya  meTaiuioB, Haubosiee BaXKHbLIX 1A
XO3SACTBCHHBIX LICIICH.

Caenaiite 0030p OCHOBHBIX METOAOB MNOJYYEHHA METANIOB U3 MNPHPOAHBIX COEAUHEHHI,
[TpuBennTe npumepbl, WUIIOCTPUPYIOLWINE NPHMEHEHHE KayKAOro H3 MepeqHCI@HHBIX
MeTonos. Kakue MeTajuibl HONMy4aoT METOAOM 37eKkTponn3a’ [loueMy HEKOTOpPBIE MCTAJIIE
MOJYHAKOT 3MEKTPOIM30M BOAHBIX PACTBOPOB MX COMEH, a APYrHE - 3MeKTPONH3OM PacniaBoB?
C kakoil Lenbio MpOBOAAT 3NeKTpopadh HHHPOBAHHE METANNO0B?

Bee s-anemenTnl - mertanabl. Kak w3MeHsieTcs akTHBHOCTH METAJJIOB 3TOH TIPyIbl B
3aBHUCHMOCTH OT HX MOJOXKEHUs B nepuonndeckoil tabnmue? Kaxue us meramnos LA u 1IA
rpynn noay4arT metoaoM snektponusa? Tlouemy HU OAMH M3 LIENOYHBIX METAJOB He
MOJIy4al0T METOLOM BOCCTAHOBIIEHHS B BOAHOM PacTBOpPe C [OMOLWBI apyroro Oonee
aKTHBHOTO IEJIOMHOIO MeTamna’?

Kakune coenuHeHus oOpasyroTes npd  B3aumosnelicTeud metaanos TA u TTA rpynn ¢
KHCJI0ponoM M sonoi? Uro npeacrasisior coboi NEPOKCHIbI M CYIEPOKCHIBI ITHX METAILIOB?
Kakne u3 4HCNa LICMOYHBIX H IIETOYHO -3EMEIbHBIX META/UIOB OOPasylOT PacTBOPHMEIC
OCHOBaHUs, ampoTepHble OCHOBaHUs? Kak usmeHAeTcst cHna OCHOBaHUN B 3aBUCUMOCTH OT
nosioskeHus 00pazyloWmMX HX S$-31eMeHTOB B nepuoaudeckoi tabnuue? Kak nonywaror
NPAKTHYCCKH BayKHBIC ITPOAYKTHI - KAJbITHHPOBAHHYIO CONY U MHULICBYIO CONY”

Kakue coeannenna Mg u Ca cood11aroT Bosie BpEMEHHYH H NMOCTOAHHYH) ®ecTKocTh? Kakue
CYLUECTBYIOT TyTH YCTPAHEHUs BPEMEHHOI W MOCTOAHHON KeCTKOCTH BOIbI?
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32,

34,

35,

37.

38.

B 4eMm npHUMHA HEYCTOHYMBOCTH «NpocTbiX» HoHoB A1° B Bomnpix pacreopax? Kaxue
topmer nonos amomuuus (1) npeodnanaor B BOAHBIX PACTBOPAX B KUCILIX M LIEIOYHBIX
cpenax? IloueMy HEIb3s BEIACTHTD U3 BOOHBIX PacTBOPOB coemuHCHMA AlzS; Aly(CO3)37?

. B COOTBRETCTBUM €O 3HAUEHMUEM 3JEKTPOAHOrQ MNOTEHlMata (p°‘4u3‘,--;-\L°-'l,662 B anroMuHuit

JosKeH 001a1aTh BBICOKOH BOCCTAHOBHTEIILHOMH crnocodHocTsi0. Ho amoMuHmii 1 ero crnnass
YCTOIMUBBl B OKHUCJIHTENBHBIX cpenax. Yem oOBACHACTCS VCTONUHBOCTE alIOMHHMS IO
OTHOWEHU K okucautensm? Kakue cBONHCTBA aMHOMUHMS ONPEASNUIN  BO3MOXHOCTD
LUMPOKOrO HCITIOJBb3OBAHKS ATIOMUHHEBOH PONBIH A1 NPUIOTOBIEHHS, YITAKOBKH W XPAHEHHS
IHUILICBEIX TPOAYKTOB?

Kakue snektpoaHble KOH(pUrypalul aTOMOB CBOHCTBeHHbI d-meTannam (MepexoaHbIM
merasnam)? Kax, ucxoms U3 HIeKTPOHHBIX KOHPUIYpAUMil aTOMOB, MOKHO OOBACHUTDH
o6pa3oBane nepexonHbIMY MeTanIamM1 nonos Tuna Me', Me?' n Me*'? Kak moxkno ouennts
3HAUEHUA BO3MOXHBIX MAKCHMAJBHBIX CTCTICHCH OKHCICHHS d-METa/uioB, HCXOMS H3 HX
noJokKeHHA B nepuoaudeckoil Tabnuue? Kakue 3aKOHOMEPHOCTH H3MEHEHHMS CBOWCTB
METAJJIOB TIPOSIBJIAIOTCH B 3aBHCUMOCTH OT WX [IONOXEHWs B [EpHOZax W B IPymnnax
OEPHOIUUECKOH Ta0muIbl? YeM MOKHO OOBSICHHTE 0CO0VIO OTH30CTE Map 3MEMCHTORB BTOPOTO
U TPETBErO NEPEXOAHBIX PALOB OAHUX U TeX e rpynn?

Kakumn cpoiicramu obnapaior merauinl Cr, Mo n W, kakue peareHTnl M 1PH KaKUX
YCIOBUAX ACHCTBYIOT Ha 3TH MeTasutbl? CocTaBbTe YpaBHEHUS peakuuil BzauMoaciicteusa Cr
¢ pas0asnenHoil U koHueHTpuposaHHoil HaSO4, Mo — ¢ koHuenTpuposannoit HNO:;, W - co
cmeceto HNO: 1 HF.

. Kakue cTeneHH OKHCICHHS XapaKTCpPHBL O CI’1 Mo 7 W B HX XHMHICCKHX COGI[HHGHI/I?[X?

PaccMOTpHTE OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHUA OKHCIUTENBHO-BOCCTAHOBHTEBHBIX H
KHCJIOTHOOCHOBHBIX cBOMCTB XpoMa Ha npumepe coeauuennii CrO-Cr03-CrOs u Cr(OH):-
Cr(OH)3-H:CrO4, coenmaHHBIC BHIBOOBI MOATBEPAUTS YPABHEHHUAMH XHMHYCCKHX PCAKIIHI.
Kakoe paznnuue no cocTaBy M CTPYKTYpPE MPOABIAETCA MEXAY XpoMaTaMu U [uxpoMaTamu’?
Kakune cioxusie ¢opmel nonos moryt odpazosepisars monudaen (V1) n sonsdpam (VI) B
BOOHBIX Cpenax?

Kakue creneHH okHCNeHUA B XMMHYECKHX COeAUHeHUAX nposeastoT Mn, Te u Re? Vkawute
Hanbosiee yCTONHYMBBIE COCTOAHHS ITHX DJIEMEHTOB W T€ YCJIOBHS, IPH KOTOPBIX OHH
peanu3yioTcs. B mpHpomHBIX yceaoBusaX HanOonee yCTONYHMBBRIM COCAHHCHHEM MapraHIa
senserca MnOyz. Tpeanoxkure XUMHYECKHE PEAKLIHH, ¢ MOMOLUBK KOTOPbIX MOMKHO MONYUYHTh
13 MnOz.cnenayromme coearnerus: Mn(OH)z2, MnO(OH), KxMnO: u KMnOy,

Conocraeore dnexrponnsle konpurypaunn atomos Fe, Co u Ni u crenenu okucieHus,
CBOHCTBCHHBIC 3THM 3JICMCHTaM, OOpaTHB BHHMAaHHC HAa MaKCHMAJbHBIC 3HAUCHI
BO3MOMKHBIX CTeneHel OKHUCNEHHA W 3HaYeHHs HaHOONee YCTOMUUBLIX CTeNeHel OKUCIeHHs,
B KakyuX HOHHBIX COCTOSHHSAX CYLIECTBYIOT XKelle30, KOOalbT W HHKeJb B BOAHEIX pacTBopax”?
Kaxue KOMIUICKCHBIC COCIHHCHHS MOTIYT OOpa3oBBIBATE HOaHHBIC 3ieMeHTH? [laiite
XapaKTEePHCTUKY KHCIOTHO-OCHOBHBIX CBOHCTB ruapokcuaos skenesa (II) u (II). Yro
npeacrapisiot codoi Geppuret? Uem 00yCHOBIEHO LIMPOKOE NPAKTHYECKOE HCIOIL30BAHNE
JKeNe3a U CIUTABOB Ha Cro OCHOBE?

4.1.2 KoHTpoIUPYIOIIHE MATEPHAJIBI B TECTOBOMH opMe

[Mpumep Bapnanrta Tecta no pazaeay Crpoenne aroma. [leproanyeckuii 3aKou n
nepuoaudeckan cucrema /[LA. Menaeneera. Xumuueckas cBa3b

Bo30y:xAeHHOMY COCTOSIHHIO aTOMAa OTBEUAET 3NEKTPOHHAs KOH(pHrypanus:
a) 1s%2s'2p!;
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6) 1s?2s%2p?;
B) 15%2522p°;
r) 1s22522p®3s%3p".
2. Cpenou NpHBEACHHBIX ICKTPOHHBIX KOHDUIYPAIHI YKAKUTC HCBO3MOKHEIC!
a) 1 ph
6) 1s%
B) 2d*;
r) 3f3
Ha »HepreTndeckoM ypOBHE C TTaBHEIM KBAHTOBLIM YHCIOM, PABHEIM 3, MAKCHMAJIBHO MOJKET
pACTIONOMKUTHCS ITCKTPOHOB:
a)2;
0) 18;
B) 32;
r) 26.
4. Jlns 5NeMEHTOB ¢ KAaKHMH MOPSIIKOBBIMH HOMEpaMH HaOMIOJAcTCs SIBICHHE «IIPOCKOKA»
3MICKTPOHOB NIPU 3aTIONHEHIH JHCPTeTHUCCKIX ITOIYPOBHEIH:
a) 30,
0) 24,
B) 31;
r) 29,
5. B aToMax Kakux 3JeMEHTOB NIPOHCKXOINT 3AIIONHCHAE JICKTPOHAMH P-TIOXYPOBHS:
a) KaJus,
0) cepur;
B) refius,
T) aTHOMUHUS.

L8]

6. OTMETBTC NPaBUNBHBIC YTBCPIKICHUA:

a) KaKAblH nepruog 0e3 HCKIIOUeHHS HAYWHAETCS WENOUHBIM METAIIOM H 3aKaHYHBAETCS
OIaropoaHbIM ra3om,

0) Bce Oe3 uckmoueHus snementsl B [Tepuonuyeckoit cucTeMe pacnoneKeHbl B MOpAaKe
BO3PACTaHHUA OTHOCUTCIBHONH aTOMHOM MACCHL,

B) OOJBITHHCTBO 3JICMCHTOB OONBIIHX IICPHOIOB OTHOCATCA K MCTaNJIaM;

I') B MaJIBIX NEPHOLAX PACIIONIOKEHbI HIEMEHTBI TOJIbKO MIABHLIX NMOArPYI, a B 00NbLWUX
— KaK IMaBHbIX, TaK 1 NOOOYHBIX MOATPYMNI.

7. Kakue XaApaKTEPUCTHKH aTOMOB 3JIEMCHTOB HaXOOATCA B nepuo,uul{ecmﬁ 3dBUCHMOCTH OT
3apsAaaa aTOMHOIO Aapa.

a) macca,
0) MeTanAnueckne U HeMeTanIHYeCK1e CROUCTBA,
B) pajmMyc,
T') BBICIIIAS BAJICHTHOCTE.
8. Vkaxure QusndeckHii cMblch HOMepa rpynibl 4 dneMentor B [epuognueckoii cucreme:

a) A8 HEKOTOPBIX 3/IEMEHTOR PABEH YHCAY 3/EKTPOHOB HA BHEIIHEM 3HEPreTHYecKOM
YPOBHE;

6) KaK NpaByIO, PABCH YHCIY BAJCHTHEIX 3JICKTPOHOE,
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B) PaBEH YHMCIIYy JHEPreTUHeCKHX YPOBHEH B arome,

l") AJdA HCKOTOPbIX 3JIEMEHTOB paBEH CyMME€ 4YHCd JJCKTPOHOB Ha BHCUIHEM
SHECPICTHUYCCKOM YPOBHC H d-S.J'IeKTpOHOB Ha NPCOIBHCITHCM SHCPICTHHUCCKOM YPOBHC.

9. K xakomy ceMeiiCTBY OTHOCHTCS JJIEMEHT C OTHOCHTENBHOH aTOMHOH Maccoi, pasHoit 137.3:

a) p;
0) d,
B) s;
r) f.
10. Kakue cokpalieHHble 31eKTpOHHbIe KOHpUrypaluu oreeuaroT d-snementam IV nepuona;
a) 3s%3p°4s’;
6) 3s%3p®4s?3d®,
B) 35%3p";
r) 35?3p°4s?3d°.

[Ipumep BapuanTa Tecta no paszaeay OdmHe 3aKOHOMEPHOCTH XHMHYECKHX
npoueccoB

1. DHeprueit HazbIBaETCS:
a) pu3Myeckas BeNMUUHA, XAPAKTEPH3YIOLIAA HANpPaBIEHHE TeNNOOOMEHa MexXay
CHCTCMaMH,
0) 3K30TEePMHUCCKHIT XUMHYCCKHI TTPOIIECC,
B) (u3nuecKas BeIMYHMHA, ABIAIOIASNCA MEPOH B3AHUMOILEHCTBHS M ABHKEHHS
MaTePHAITbHBIX CHCTEM,
r) TEPMOAMHAMHUYECKOE COCTOAHHE CUCTEMBI,
2. Tennogofi a3thhexkT XMMHUYECKOIT peakiii 3aBUCUT OT TEMMEPATYPbI, AaABNEHHA U arperaTHOTO
COCTOAHMs BeumecTBa. 1lo3ToMy mHpu COMOCTABNICHHH TCIUIOBBIX 3(Q(EKTOB MeKIy coboil
IPHHATHL ONIPEICICHHBIC CTaHAAPTHBIC YCIOBHSA. 3a CTAHAAPTHEIC IPHHUMAIOT 3HAUCHMS:
a) nasnenue | arm n remneparypa 298 K (25°C);
0) nasnenne 101 325 Ta u Temneparypa 273 K (0°C),
B) naeaenue 100 ITa u Temneparypa 100 K;
r) naenenue 1 Hap (100 kI1a) u Temnepatypa 298 K (25°C).
l'a3oBrle BEIOPOCHI TEIUIOBBIX CTAHLHI M IBUTATeNCH BHYTPCHHEIO CTOPAHHUS COIOCPIKAT
OKCHABI a30Ta. B Hauboaee mpocToM BHUAe OHA M3 3THX PEaKUHi MOYKET OBITE IPCACTABICHA
ypaBHEeHHeM
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Nz(r) + Oz(r) — 2NO(r).
Onpenenute Tennopoii 3dpdext (AH") nanHoil peakiMi B CTAHAAPTHEIX YCNOBUAX (MpH
298 K 1 nocTossHHOM AaBfieHHH | aTM) W yKakHTe, Kakas OHa — 3HAOTEepPMHYECKas WK
9K30TCPMHUECKAS:
a) -90.4 x/x; 3K30TepMHUIECKASL,
0) +90,4 k1K, aHAOTEPMUUECKAS,
B) -56,9 kI, ynnorepMiyeckas;
r) +56,9 k/lx; a3Ha0TEpMHYECKas.
4. Beuncnute usobapHo-uzoTepMuuecknii notennnan (AG o) peakuun
CO2(r) + 4Ha(r) — CHy(r) + 2H20(1)
H NOK&XKUTE BO3MOXKHOCTB €€ CaMOIIPOM3BOJNBHOIO IPOTCKAHUS IIPH CTaHIAPTHBIX
yenosusx (npu 298 K u nocrosnnom nasnennu 1 arm):
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a) +114,0 k/Ix; peakuust BO3MOXKHA,

0) -114,0 kI, peaxuus BO3MOKHA,

B) +114,0 kJI)k; peakums HCBO3MOKHA,

r) -902.8 kK, peakuHs BO3MOYKHA.

S. Tlonb3ysch CNPaBOYHLIMH AaHHLIMH, paccuuTaiite AGYr 1 ycTaHOBHTE, BOIMOMXHO NH [IpH
temneparype 2500 K soccranosrienne qnokcnia THTana 40 ¢BoDOIHOIO METANIA MO CXeme
TiO2(k) + 2C(rpayut) — Ti(k) + 2CO(r).

3asucumocthio AH® u S° oT Temnepatypsl moxHO npeHebpeus. Tarkke HeoOXOIHMO
yuecTh, uTo B Tabmumax 3HaucHHmA AHY9s mpusenens! B k/x/Monb, a AS"2s — B
Hox/moneK:

a) +186,9 k]I, BOIMOKHO;,

0) -186,9 k], BOIMOKHO,

B) + 6144 k3K, HCBO3MOXKHO;

r) +255,1 kK, BO3MOKHO.

6. B KaknX egMHHLAX MOXKET BLIPAKATLCH CKOPOCTb XHMHUECKOH PeAKLMH:
a) Monp- ¢
&) n-monp™;
B) ¢-MOJb
T') MOJB-JT ' -MHH .
7. 3a Bpems, pagnoe 20 ¢, konuentpaums sewecrsa A uamenniacs ot 1,20 mosw/n 1o 1,05 mosw/.
YKaxuTe cpeHee 3HAUeHHE CKOPOCTH PEAKUNHY 110 BELIeCTBY A:
a) 0,0075 monp--¢7";
&) 0,0050 mone-n7t-c;
B) 0,4500 Mot -mun';
r) 12,5 107 Monp-' -MuH.
8. Kaxkue pakTopn! BIUSIOT HA CKOPOCTL XHMHYECKON PEAKLHH B PACTBOPE:
a) Iprpoaa pearHpyroLnX BELIeCTE;
D) KOHUEHTpaLUs pearupyroIHX BeleCTB;
B) TeMnepaTypa;
r) 00BEM PCaKIIMOHHOTO COCYIa.
9. YKaKUTE KUCIOTY, B KOTOPOH UMHK OVIET PacTBOPITHCA HanOONee MEIIICHHO (MaccoBast 10715
BCEX KHCJIOT B pacTsope pasua 20%):
a) conanasa HC1;
0) cepnas H2S04;
B) HoaosoaoponHas HI,
r) ykcycHas CH3;COOH.
10. Jmsa peakunn Az(r) + Ba(r) <> AB(r) ykakure KMHCTHYCCKOC VPABHCHHE IS MPSMOTO
npouecca (C — CHMBOJ MOJIAPHON KOHUEHTPALHH BELLECTBA):
a)v=k-C4A),
6) v=x- CHAz) - C(B2),
B) v=k: C(Az2) - C(B2);
r)v=k  C*Az)- C(B2).

Mpumep BapuanTa Tecra no pasageny
PactBopbl. Peakuuu B BOAHBIX pacTBoOpax

1. Maccosas nons (@, %) pacTBOPEHHOrO BEIECTRA — 3TO:
a) OTHOIICHHUE MacChl PACTBOPCHHOTO BemecTha (T) K odweli Macce pacteopa (T);
0) OTHOIICHUE KONMYCCTBA PACTBOPEHHOTO BEIICCTRA (MOJB) K 001Ieli Macce pacTeopa
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10.

B) OTHOLUEHHE KOJMYECTBA PACTBOPEHHOrO BelecTBa (MOJIb) K Macce pacTBOpUTENs
(r);
') OTHOLICHHUEC MACCHI PACTBOPEHHOTO BELISCTBRA (T') K Macce pacTBOPHTEIS (T).
IIpu HeOoNbIIOM YBENHYCHUH AABIICHHS PACTBOPHMOCTE Ta30B B BOIC:
a) BO3pacraer;
0) ymenbluaercs;
B) HE U3MEHAETCH,
T) CHauana BO3pacTaeT, 3aTeM YMEHbIIAeT s,
IIpyu muccomualyy Kakoro 3JICKTPOJINTA B BOAC B KAUCCTBE KaTHOHOB OOpAa3yHTCS TOIBKO
HOHBI BOIOPOTA:
a) ruagpokcua narpusi NaOH;
0) rugpokapbounar kamus KHCO;;
B) kapboHat kanusa K2COs;
r) ceprucTas kucnora HaSOs.
I1pu ogrHakoBOI KoHLICHTpauuu 0,01 MOJIB/JT B pACTBOPE KAKOTO H3 3JICKTPOIUTOB, POPMYJIEI
KOTOPBIX IPHBEACHB! HIKE, HANOONBIIAS KOHIIEHTPalls THIPOKCUI-HOHOB?
a) KOH,
6) Ba(OH)z;
B) CH3COONa,
r) NazS.
B kakoM psamy cmia KUcJaoT, GopMyNbl KOTOPEIX IMPUBENCHE] HIJKE BO3PACTACT:
a) HCL, HE, HI;
0) HiaPQu, H2S04, HNOz;
B) H2Te, H2Se, HzS;
r) HNO3, HNO;, HPO;.
Kakue ypaBHeHUs 3NE€KTPONUTHUECKON ANCCOINALNN 3aNHCAHb]l HEBEPHO!
a) CH;COOH <> CH;" + COOH;
6) NH4OH <> NH4' + OH;
B) KCl <K' +CI;
r) CaClz <> CaCl +CI"; CaCl' <»Ca* +CI".
Kakue napel nonos, GopmyJibl KOTOPBIX [IPHBEIEHBI HHIKE, MOI'YT HAXOAUTLCH B PAcTBOpe
COBMECTHO B 3HAUMTEbHBIX KOJIHYECTBAX:
a)H' v OH,
6) K" 1 S04
B) Ag uCl;
r) Ba?' n NOs".
Kakoea maccoBas nons (o, %) ruapokcuaa HaTpHA B pacTBOpe coaepikalieM B 50 r Bojbl 25
r NaOH:
a)31,3;
0)32.,3;
B) 33,3,
r) 34,3
Kakas Macca BOABI M pacTBOpa ¢ MaccoBoH aoneit xnopuaa maraus 20% norpedyercs ans
npurotosienns 300 r pacteopa ¢ MaccoBoil noneit MgCla 4%:
a) 240 r pacteopa u 60 r H20,
6) 60 r pactBopa u 240 r H20;
B) 40 r pacreopa u 260 r H20;
1) 20 r pacreopa u 280 r H20.
B HexoTopoM o0bbeMe c1aboit OMHOOCHOBHOH KUCIOTH comepkuTces 2-10° Monekyn KHCIoTS!,
4.10° uonoe Bomopoga u 4-10° uwonos kucmornoro ocratka. Yemy papna crenenn
JMCCONUALIMN KHCA0ThI (o, %)



a) 0,2%;
6) 2,00/0;
B) 0,02%;
r) 0,04%.

ITpumep BapHaHTA TecTa NO pa3aeny
OKHCAHTENBLHO-BOCCTAHOBHTEIBHBIC MPOUECChI, IIEKTPOXHMHUYECCKHE NPONECChl
B 3ekTposuTax. Kopposus u 3amura ot koppo3nu
XuMpdeckue peakuuH, TMPOTeKAOWHE C W3MEHEHHEM CTeNneHH OKUCIEHHUS 3JeMEHTOB,
BXOMSIIMX B COCTAR PEarHpYHOIINX BElIeCTR, HA3hIBAKDT:
a) KHHETHYECKHMU,
0) crexMOMEeTPHU1ECKHMH,
B) HOHHBIMH,
T') OKHCJIUTEILHO-BOCCTAHOBHUTEIBHEIMH.
OxucauTens — 370 aTOM, MOIEKY 1A UK UOH, KOTOPbII:
a) YBEJHYUBAET CBOK) CTEMEHb OKUCIEHUS,
0) NpUHHMAET YIEKTPOHDL,
B) OKHCJIACTCS;
T} OTAAET CBOH 3JIEKTPOHBI,
B kakom coenMHeHny CTeNeHb OKHCJIEHUS MAPraHua MaKCHMAILHA!
a) MnQs;
0) H2MnQs;
B) NazMnOy;
r) KMnQq.
Kakue csoiicrea 8 OBP nposisisier nogna-uon (I°):
a) TOJBKO OKHCITHTEJIS,
0) HH OKUCTTHTEIS], HA BOCCTAHOBHTEIIS,
B) TOJBKO BOCCTAHOBUTEIIS,
T) U OKUCITUTENS, U BOCCTAHOBUTENSA,
B kakux psizax BewecTsa nepevnciietbl B MOPIIKE BO3PACTAHHUS OKHCJIHTEIbHLIX CBONCTR!
a) xsop, dpom, drop;
0) Opom, xmop, (pTop;
B) Cepa, BOAOPOA, KMCIOPOA,
I) yriepoa, a3zoTr, KUCIOPOU.
Vkaxute cxemel OBP:
a) SiHa + Oz — 8102 + H20;
0) FeO + P — Fe + P20s;
B) KOH + CO2, — KHCO;3;
ryH:0 — H>+ Oz
YKaKHUTE CXCMEBI TIPOIIECCOB OKHCTICHUSL:
a) POs* +2H7 — HaPOy;
0) NH; — NOs;
B) 20" — 03"
r) SOs* — H*S.
Hnst OBP, mpoTexarmeit no cxeme
Mg + HNO3 — Mg(NO3)2 + Nz+ Hz0,
YKaKUTE 3HAUEHUS CTeneHel OKMCNEeHHs 3NeMeHTa OKUCIUTENS /10 U Nocae peakiuun (B
BOCCTAHOBJIEHHOH opme):



a) 0 no u +5 nocue,
0) +5 1o n +2 noce;
B) 0 mo u +2 mocie;
r)+5 no u 0 nocne.

9 Hna peakumn noidydenus Opoma npu  B3aMMOLEHCTBHHM [EPMAHraHara Kajius H
DpoMOBOAOPOaA MO CXEME

KMnQ4 + HBr — Brz + MnBr: + KBr + H20
YKQKHTE, CKOJILKO MOJIb BOCCTAHOBHTENS PACKOAYETCH HA 2 MOIb OKHCITUTENS!
a) 16;
0) 10;
B) I,
r) 8.

10. KoagpuuueHTs! nepen okucnuTeneM H BOCCTaHOBHTENEM B ypaBHeHHH OBP

P + HC103 + H20 — H3PO4 + HCI:
a)bn9,
0)1u2,
B)Suob,
ry6us,

4.1.3. MHorosapHaHTHbIe PAacUeTHBIE 3a1a%H.

Y CIoBHA MHOIOBAPHAHTHBIX PACHCTHBIX 34444 B IMMOJTHOM o0BeME NpCaOCTaBICHEL B (bOHI[e

OLIEHOUHBIX CPEACTB MO pa3enaM:

O N R WD =

— /= — D
b = O

13.
14.
15.
l16.
17.

18.

- Tepmoxumusi. INEMEHTH X HMUUECKOH TEPMOANHAMHKH. XMMHYECKOe PABHOBECUE,
- DneMeHThl XUMHYeckoH KMHeTHKH. KiHeTHKa reTeporeHHbIX poLeccor. Kartamms;
- PacTrOpb!l. Peakiiuu B BOAHLIX pacTBOpax.

4.1.4. [lpumepHbIe TEMbI A0KIAA0B, COO0IEHHIH.

DKOIOTHA U TOKCUKONOTHA METAILIOB.

MeTtannel ;kH3HH,

Bona, eé cBolicTsa, 3uadenue B npupone v rexnocdepe.
ANbTepHaTUBHBIE HCTOYHHKH 3HEPrHH, HX 3HAYEHHE U IPUMEHEHHE.
XUMHIYECKHE HCTOYHHKH TOKA B PCLICHHH YHEPIeTHUCCKHX MPOdIeM.
BoaopoaHoe TonanBo: NpodaeMel U NEPCNEKTURHI.

®ochathl, UX MOJIB3a H BPCA.

Hurparsl, nx nons3a 1 Bpen.

OKHCIHTENEHO-BOCCTAHOBHUTE/IBHEIE IIPOLIECCHL B TEXHOChEpe H IIpupone.

. Heopranwueckue nosmumepsl.
. TBepAble NeHbl: nonyyeHUue, CBOHCTBA H 00NACTH HX MPUMEHEHUA.
. LiBeTHbIe cCTEKNA! TTOJIyHEHHE, CBOHCTBA W 0DIACTH NPHMEHEHHS.

SManu; nojyueHHe CBOHCTBA H 001aCTH NPHMEHEHHS,

CrnaBel: mONyUIeHHE, CBOHCTBA M 00MacTH MPHMEHEHMA.

KOHCTpYKIMOHHBIE MaTepHaNb! B TEXHONTOTHYECKUX MPOU3BO/ICTRAX.

Hobbie nomiMepHBIe MaTepHANb! H ICPCIICKTHED] UX HCIIOMB3OBAHHS.

HMcnonb3osanne HOBBIX TEXHOIOMUH B CO3AAHNMH 3AWHTHBIX NOKPBITHH B TEXHOJIOIHYECKOM
000pPYIOBAHHH.

UIEKTPONPOBOASILUHE U BIEKTPON30IALHOHHbIE MATEPHAIBL.

8]
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19. Tuncosele BskyLIMe: MONyHeHHE W3 NPHPOLHOTO ChIPbA H [POMBILLIEHHLIX OTXOZAOB,
cpoiicTBa 1 00MaCTH NPUMEHEHHSL.

20. Marne3naibHble BAKYIUIHE: MONYyHEHUE N3 MPUPOTHOIO ChIPbs U MPOMBILIIEHHBIX OTXOAOB,
cpoiicTBa 1 00MaCTH NPUMEHEHHSL.

21. HaHOTeXHONOMMK B MPOU3BOACTBE HOBLIX MATEPHAIIOB.

22 TlepcnekTuBbl pa3BUTHA HAHOTEXHOMIOTHH.

4.2 ®oH OUEHOYHBIX CPEACTB AJISI MPOBEACHHSA NMPOMEKYTOUHOH ATTECTANHH,

Jdias  oueHku 3HAHMH, YMEeHHMH, HaBblIKOB M (WIIM) OIbITA  AeATeNIbHOCTH,
XapaKTEPH3YIOWHX ITanbl POPMHPOBAHNSA KOMIIETEHLHH B NPOLECCE OCBOSHHS AMCLUMILIHHBI
B.1.5.06 Heoprannueckass xuMusi, NPOBOAHTCS NPOMEKYTOUHAS arTectauns B BHae 3adera (2
cemecTp) 1 dK3amena (2 cemectp).

4.2.1. OneHouHbI¢ CPECTBA AJS MPOBECHHA 3A€TA:

B cooteetcTBuM ¢ TTomokeHUs O NPOBEAEHHH TEKYNIETO KOHTPONA YCMEBAEMOCTH U
OpOMEKyTOUHOM aTrTecTanmy odyuaromuxcs Kyol'Y u ero ¢puinanos — 3a4eThl BHICTABIIIOTCS
MO pe3y/ibTaTaM YCHEIIHOTO BBIMONHEHUS CTYACHTAMH JabOpaTOpHBIX padoT, TECTUPOBAHMUI,
BBHITIOJTHCHHSI PAacUeTHHIX 3a1aHUil, JOKIAA0B U MPE3CHTALIHIA.

JlaGopaTtopHeic  paloOTBI  CUMTAOTCH  YCMCUTHO — BBIMOMHCHHBIMH B CITy4ae
OPeOOCTABICHHSA  oT4ueTa (JKypHAma), BKIUAKINCTO TEMy, LeAb, xXom  padboThl,
COOTBETCTBYIOLIHE TaONHULEI, TPpadUKH 1 OTBETA Ha TCOPETUUCCKUE BOMPOCHI IO TEME PadOTEL
Llkana OLEHUBAHUS - «3aYTCHO / HE 3aUTEHO» (3aIMHUCh B TaOOPaTOPHOM JKYPHAJE CTYICHTA).
«3auTeHO» 3a NadopaTOpHYK padoTy CTABHTCS B CIy4ae, €CNIH OHA BLIIONHEHA B TIOJHOM
obbeMe ¢ COOMIOACHHEM HEOOXOOHMOH MOCICTOBATCIBPHOCTH ACHCTBUA H TPABHUI TCXHHKH
Oe3omnacHOCTU. 1IpaBUIBEHO M AKKYPATHO BHITIOMHEHE! BCE 3alTUCH, TaOIUIbL, PUCYHKH, TpaHKH,
BBIUHCJICHUS, MPaBUJIBHO MpoaHaNn3HpoBaHbl oWUOKH. [lpu 3ToM o0ydarommuMcsa MOKa3aHo
cBOOOOHOE BIANCHHC MAaTePHANIOM MO AUCUHMILIHHE. «He 3a4TeHO» CTABHTCA B CIyYae, ¢Cau
gonywens! Sonee nyx rpy0Onix ownbok B xone soinosiHenus v opopmienus padorel, KOTOPLIE
o0yuaroLiHecss He MOryT WCHPaBUThb daxe no TpedoBaHuio nperoaasarens wid pabora He
BBIMOJHEHA MOJHOCTLIO, TOr4da OHAa BO3BpalacTcAa Ha ,E[Opa6OTKy M 3aTéM BHOBb CHAETCHA Ha
NPOBEPKY MPENOLABATEINIO.

MeTonguueckie PeKOMCHIAIINH, OTPCACIAIOLINEG IIPOLCTYPY OLCHUBAHUA IOKIAN0B:
Joknaa 1eMOHCTPUPYET PEKOHCTPYKTHBHYIO (TBOPUECKYIO) CAMOCTOATENLHYIO padoTy

CTYIEHTA.

Kputepun oueHKH DoKJIaaa:

Kputepun OneHka YpoBseHb
Brinenensl OCHOBHbIE BOMPOCHI, | «3a4TEHOY TToBbIlIeHHBIT YPOBEHB
npodnemsl,  moaokeHua.  PackpbiTo

coflepikaHue MOCTABAEHHBIX BOMPOCOB.
CdopMyarpOoBaHEl PE3VIBTATHL, BBIBOIEL,
00O0MICHNs, JHYHAST TOYKA 3PEHUS.
Crynent AKTHBHO y4acTByer B
HI/ICKyCCHHX Mo J0KJaJam.

B nmoknane pacKpeITO  COACP/KAHHE | «3aUTEHO» [loporoselii ypoBeHb
MOCTABIEHHBIX BOIMPOCOB,
chopMyIUPOBAHDI PE3YIILTATBI, BLIBOIDI,




0000weHns. Cryzenr  npuHumaer
y4acrue B 00CyKAeHNH JOKIL0B.

Joknan He NMOArOTOBIEH WM HE HMEET | «HE3AYTEHOY Yposenn He
[PH3HAKOB CaMOCTOATENLHOH padoThl chopmuposan
He  chopmynupoBaHel  npobnemsl,

BBIBO/IbI, He caenaHbl  0bobuleHus.
CTyfeHT He MpUHUMAeT y4yacTHe B
O00CYKIOCHUH AOKIAnOB.

Kpurepusmu OLCHKH MPE3CHTALMH COMPOBOXKIAINUX TPCACTABICHHE IOKIAN0B
ABISIOTCS CTPYKTYPa Mpe3eHTaunH (CHopMyIpoBaHO Leib, HH(POPMALIHUA H3I0KEHA ITOHO U
YCTKO, HIUTFOCTPALIMH YCHIHBAOT (KT BOCIPHATHS TCKCTOROH YaCTH HHGOPMALIMH, CACTAHEL
BBIBOMBI), ODOPMIICHHE TIPE3CHTALINH (EIHHBIH CTHIB OQOpMISHHA, ()OH COUETACTCS C TCKCTOM
u rpadukoli, Bce mapaMerprl wpH$Ta XOpOoIWIO NONOOpaHBL, KIHUCBEIE CIOBA B TEKCTE
BBIZCHCHBI), 3 deKT nmpe3cHTalu (o01ee BIICUATICHIE OT MPOCMOTPA TIPE3CHTALIIH )

MeTonuuecKie peKOMCHAANH, ONMPSACISIOLIHE IPOICAYPY OLEHUBAHUS PACUCTHEIX 3a1a4:

Petrenne 3anauu A0mKHO OBITE OOPMIICHO aKKYPATHO ¢ OAPOOHBIM OMICAaHUEM X012
pewenus 1 pacuerHeix Gopmyi B 00WEM BHIE ¢ YKA3aHHEM eIHHHL U3MEPEHHH BCEX BEJIUYHH.
[Mpenogasarens MOKET 33JaTh BONPOC € LEbIO BLISCHEHHS OHHMAHHS CTYIEHTOM U3Y41aeMOro
MaTepHana, CBA3aHHOIO ¢ pellleHHeM 3a]auu.

Kputepuamu OUeHKH NPH BbIMOJHEHHH PACUETHBIX 3371a4, SBIAETCA YMEHHE YBEPEHHO
OPUMCHATE HA TIPAKTHKE MPH PCIICHUH KOHKPETHBIX 33124 IOJMYICHHEIC CHCTCMATH3HPOBAHHBIC
TEOPCTHUCCKHUE 3HAHUS U JIOTHUECKAs MMOCIEIOBAaTSIbHOCTE MX MIPHUMEHCHUA. PeleHne kaknoit
330341 OLUEHHBAETCH MakcuManibHo — 20 -25 Sannamu.

Kputepuu oreHku:

banabi Ouenka YpoBeHb
91-100 «OTIHYHOY IOBBIICHHbIA
75-90 «XOpOLIO» 0a30Bblii
51-74 «YAOBJIETBOPHUTENBHOY MOpOroBbIi
50-0 «HEY/IOBIAETBOPHTENBHOY meHee 50 % ypoBeHb He
chOpMUPOBaH

MeToaHyecKHe peKOMEHAALMH, OTIPEACNSOLINE NPOLENYPY YCTHOTO OMpoca NpH TEKYIEM
KOHTpPOJIE!

Ilxana OLCHUBAHUSA - «3AUTCHO / HE 3aYTEHO». «3aUTEHO» . OTBET MOJIHHIC, IIPABHIIbHBII,
M3JI0KEH B OMNPENENEHHON JOrH4eCKOH NOCNEA0BATENbHOCTH, AONYLIEHE] OAHA-1BE
HecyLuecTBeHHbIe OWNOKY, HernpaBieHHble 1o TpedboBannio npenoaasarens. «He 3aureHoy:
HEMOHUMAHHE OCHOBHOMO COEPKaHHA U3YYAaEeMOro MaTepHana u CylecTBeHHbIe ONIHOKY,
KOTOpPbIE CTYAEHT HE MOKET UCTIPABHTL NO TPeOOBAHUID NMPEnoaaBaTeNs,

MeToauiecKkie peKOMCHAALINH, ONPCACIAIIINE IPOLUCAYPY OLUCHUBAHUA TCCTOB!

B 3zaBepwennn nzyuenus psaga rem aucuniinabl « Heoprannueckast XUMHA» TPOBOAHTCSH
tectuposanue. Tectol npencTasasiioT cobOH psan 3a4aHHi, B KOTOPLIX CTYAEHTBI JODKHDBI
MO HEPKHYTh MPaBUIbHbIH OTBET,

3a Kax/blit MpaBUAbHbBIN OTRET BBICTABIAETCA OAMH Damn.

OmueHka pOpMHPYETCS B COOTBCTCTBHH C KPHTCPIAMH TaONMHUEL OIEHKA OMPCACIACTCS
MPOLICHTOM MPAaBHIBHBIX OTBCTOB.

Kpurepusamu ouenku npu nposeneHny IpoLeaypbl TECTHPOBAHHS, ABJIAETCH YCNOBUE
NPaBUJILHOIO OTBETA CTyAeHTa He MeHee, 4eM Ha 50% TecToBbIX 3a1aHuni.
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Crynenn OTnuunTeNbHbIE NPU3IHAKH [TokazaTens  OUEHKH

YPOBHEH chopMHUpOBaHHOT
OCBOEHMUS KOMMETEHLMH
KOMIIETEHLNH

Hopozoserii Obyuaromuiics  BOCHPOU3BOANT  TEPMHHEL | He menee 50 % darioe

OCHOBHBLIC MOHATHA, CToCo0eH Y3HdBATh | 34 JAOAHUA MECd.
SA3BIKOBEIC ABJICHHUA.

Dhaszossiit Obyuarowmuiics BBISBIIAET B3AUMOCBS3H, | fHe nenee 75 % 6a.Lios

KJIACCH(HITIPYET, VIIOPAOOUUBACT, | 3¢ 30N s MeCcma
UHTEPNpPETHPYET, NpHMEHAEeT Ha MPaKkTHKE
NPOHAEHHBIN Marepuall.

IIpodeunymeii Obyuaomuiics  aHAIM3HPYET, oucHuBaeT, | He wmenee 90 % darioe
NpOrHO3UPYET, KOHCTPYUPYET. 30 3A0AHUA MeCma
KomnereHuns ne chopmuposana Menee 50 % 6aiios 3a

OIS e CHCl.

U

el

10.
1.

12,

13

16.

17.

4.2.2. Bonpocsl K 3K3ameny no aucuuniune Heoprannyeckan xumus:

OCHOBHBIE CTEXWOMETpPHYECKHe 3aKOHbI XMMUU. PacueTnl Mo xuMuueckum Qopmynam u
YPABHCHUSM.,

Mogene aToMa ¢ MO3UIHEH KBaHTOBOH MEXaHUKH. KBaHTOBBIE UHCI4 M ATOMHBIC OpOUTAINH.
JnekTpoHHble KOHPUTYpaunH aTOMOB.

[Tlepuoanuecknii 3akoH W nepuoanveckas cucrema WM. Menpeneesa. [lepuognqnocts
CBONCTR M UX COSTUHEHMH,

Xumuueckas cBa3b, €€ NPUPOAA U XAPAKTEPHCTHKH, JIHHA, SHEPrus, BANEHTHbIA yroa,
KoBaneHTHass CBA3b M MeTOAbl €€ onucaHusa, MexaHusmbl 00pa3OBaHUS W pasphbiBbl
KOBaNCHTHON cBs3H. CBONCTBA KOBaJCHTHOH CBS3H. HACHIIAEMOCTB, HAMpaBICHHOCTD,
MOJIPH3YEMOCTE. | MOpHAM3aUHs aTOMHBIX OpOUTAICH M TPOCTPAHCTBEHHOC CTPOCHMUC
aTOMOB H HOHOB.

Honnas ceazb. OcobentocTH CTpyKTYPbl M CBOHCTBA HOHHBIX COELHHEHHH.

MeTtannuueckas CBsizhb,

MexMOoNeKynsapHbie B3aUMOAEHCTBUA (OPUEHTALMOHHBIE, HHAYKIMOHHBIE, TUCIEPCHOHHbIE),
Bogoponuas cesa3b. BmusiHie BOmOpOmHOLN CBI3H Ha (UM3MUCCKHE CBOMCTBA BCILIECTB C
MONEKYISAPHOH CTPYKTYPOH.

Bewecrsa B paznnunbix $a3zosbix coctosuusax. Pasosuie pasHoBecHs U (ha30BLIE ITEPEXOULL.
dazosole pasnosecus. [Mpumenenue npaeuna as ['ndOca k gnarpamMmam COCTOAHMS OLHO U
JIBYX KOMMOHEHTHBIX CHCTEM,

Ctpoenue v Tunbl TREpABIX T, KpucTanmuyeckas CTpyKTypa TRePAbIX TeN,

. Metamisl. 1lonynpoBOOHUKH, CBCPXITPOBOTHUKH.
14.
15.

Teepapie 31eKTPONUTHL. JKHAKUE KPHUCTAIEL

OcuoBHble TOHATUA XHMHUYECKOH TePMOIUHAMHKNM (CHCTEMBI, TApaMeTPbl, POLECCHI,
byHKUMH cOCTOSHNA).

BHyTpeHHsis sHeprus M e€ M3IMEHEeHMs NpH XUMHYeCKHX mnpespalieHusx. TTeproe Havano
TepMoAHHAMUKH. CTaHAapTHAA TenaoTa 00pa3oBaHUA BEECTB. TennoThl CropaHus,
Outponusi. CraHAapTHAs 3HTPONUA. M3MCHEHHST S3HTPONMH B XHUMHMCCKHX pPCaKLHAX.
IIoHATHE O CAMONPOHU3BOIBHEIX MPOLIECCaX.

- XuMHUecKHe CIIEACTBHS 3aKOHOB TEePMOAMHAMUKH (YPaBHEHHs H30TepMbl, H300aphl,

H30XOPbI).



19.
20,

21

22
23.

24,

25

26.

27.
28.

29.

30.

32,
33.
34,

36.
37.
38.

40.

41,

42.
43.
44.
45,
46,

47.
48.
49.
50.
51.
52.

53

Dueprus [nd0ca v MenbMrosbua M HANPaBIEHHOCT X HMHYECKHX PEAKLIHE.
Xumuueckoe papHORecHe. TepMOAHMHAMHYECKHI MOAXOA, KHHETHYECKHIT MOAXO0A.

. 3aKOH OCHCTBYHOIIHX MAace AN PABHOBCCHBIX MPOLICCCOB. PasnMuHEBIC CIOCOOB BRIPAKCHHS

KOHCTaHTHI PABHOBECHSL.

CmelieHne XHMUYECKOTO pPaBHOBECHA.

XHMUUYecKas KMHETUKA: CKOPOCTb XMMHYECKHX PEaKLHH, BIHSHUE PassiMuHblX PAKTOPOB Ha
CKOPOCTb XUMHYECKHX PEAKIINA.

[Topanok n MOEKYNAPHOCTh PeaKiMii.

. Teopuss aKTUBMPOBAHHOTO KOMILICKCA. JHEPTHs aKTHBALMHM. Y paBHCHHC AppeHHyCA.

DHepreTudeckas IHarpaMMa peakiiHy.

Karanuz w karanuzaropel  (xnaccuduxaunst u mexanusm  geiicrsus). Ocobennoctu
KaTATUTHYECKHX PeaKLil.

Oco0eHHOCTH KMHETUKU Ta30(azHbIX, HUAKOMa3HbIX H TBepA0ha3HbIX Peakiiuil,

OCHOBHbIE XapaKTEPUCTHKU JMCMEPCHBIX CHCTeM W Mx knaccudukanusa. TepMoaHAMMKA
TIpOLecca PacTBOPEHHA.

PacTteopuMoOCTE ra3oB, JKHOKOCTeH, TBEPHABIX BEIICCTB. 3aBHCHMOCTb PACTBOPHMOCTH OT
TeMNePaTypLl U AaBIeHHs.

Konnuratusneie cBolictsa  pas0OaBieHHBIX PacTBOPOB  HEdNeKTPOIMTOB.  [loHmkenne
TEMIMEPATYPHI 3aMEP3aHH U TOBbILIEHHE TEMMEPATYPbl KMMEHHs PACTBOPOB KaK ClEJCTBUE
MOHWKEHUsT JaBleHMs mapa pactBoputens Haa pactBopoM. Ocmoc.  Pomb ocMmoca u
OCMOTHYECKOTO JaBICHHA.

. aﬂeKTpOJ'[HTH'-ieCK&FI AHCCOLTHALTHA. CTeneHb BJTCKTpOJ'IIr‘ITI/I‘IeCKOﬁ OHCCONHAIIHH.

M3oronuyeckii koadduunent. Cunbhble H cnadble deKTPOIIHTDL.

Ocobennocty pacreopoe ciadeix dnekTponnTos. Koncranra auccounanmu.
IMpotonuTtHyeckas Teopus bpencrena u Jloypu.

Oco0eHHOCTH  pacTBOPOB CHJbLHBIX 3IEKTPOAHTOB. AKTUBHOCTE HOHOB. HMoHHas cuna
pacTeOpa.

. Huccommamus sogel. MorHoe mpomssogHoe eomwl (pH, pOH). Cnocodwmr onpenenenua pH

PacTBOPOB.

[Tporonutuueckune pasHosecus. ['naponus coneit.

BydepHbie pacTBOphl: KAacCHPUKALIHA, MEXAHU3M ASHCTBUA.

ITpousgeaeHUe PpacTBOPUMOCTH MalOPACTBOPUMBIX CHJbHBIX 3MEKTPOJIMTOB. Y CIOBHS
oOpa3oBaHUA U PACTBOPCHHS OCANKa.

. OKHCITHTENBPHO-BOCCTAHOBHTEIBHBIC PCaKLH. q)aKTOpr, BIHAKIINC Hd OTPOTCKAHHC

OKHCIIHTENBLHO-BOCCTAHOBHTENLHBIX [TPOLECCOB.

CranpaprHele 2JIEKTPOAHBIE NOTEHUHANLI W JJIEKTPOABHIKYLIAS CHJIA [AIbBAHHYECKOTO
37EMEHTA.

IToreHumanbl  OKHCIWTENBHO-BOCCTAHOBUTENBHBIX  (PEAOKC) 3MEKTPOAOB. Y paBHEHME
Hepsucra.

IloTeHUIHAIB] METAITHYECKHX W TA30BBIX JIEKTPOIOB.

Hanpasnenue nporexanust OKHCIUTEIbHO-BOCCTAHOBHTE/LHBIX NIPOLIECCOB.

INEKTPONH3 PACTBOPOB U PACIUIABOB.

XUMHYECKAA M 3NEKTPOXUMHUECKAs KOPPO3Us.

3amuTa MeTannoB OT KOppo3uH., MeToabl 3aliUThl METAMIOB OT KOppo3uu. MHikeHepHble
CTpaTCTHH OOPBOBI ¢ KOPPO3UEH.

KommnexcHble coenuneHus. 1lonydyenne. Homenknatypa. M3omepus.
KomnnexcooOpaszosanue B pacropax. KoHCTaHTa HECTOHKOCTH M KOHCTAHTA YCTOHYHBOCTH.
XumMpdeckas CBs3b B KOMIUTEKCHBIX coequnenusx (meron BC, TKIT).

Xumusa p-HeMerannos, [I[puMeHeHHE, TOKCUKONQTHS,

Obias xapaktepuctrka 31emMeHTOB VII-A rpynnst. TIpumMeHeHHe, TOKCHKOAOM A,

l'anorens U ux coenuHeHus. lIpuMeHeHHe, TOKCUKOMOTHS.

. Obmas xapakTepHCcTHKA 3eMeHTOB VI-A rpymnme! [IpuMeHeHHe, TOKCHKONOTHS.
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54.
55,
56.
57.
58.
59.
60,
61.
62.
63.
64.
65.

66.
67.
68.
69.

70.
71.

Kucnopon, cepa, cenen u ux coenunenus. Ilpumenenne, TOKCHKONOrHs.

Obuan xapaktepucTHka 31eMeHTOB V-A rpynmnel. TIpHMeHeH e, TOKCUKOAOrUSL.

A30T 4 ero coequHeHHs. lIpuMeHeHNe, TOKCHKOIOTHSL.

Docdop u ero coennHeHNa. 1IpMeHeHHE, TOKCHKOTOTHA.

Obwas xapaxrepucruka d1ementos [V-A rpynobt. [Ipumenenne, TOKCHKOJIOTHS.

Cunukaror n amomocunukarel. Crekno. Curraiuiol, uement, kepamuxka, gpapdop.

Obuan xapakrepuctuka 31eMeHTOB [1I-A rpynnet. [TpumMeHeHnue, TOKCHKOMOTHS,

Bop u ero coeannenus, IpumMeHenne, TOKCHKOIOTHA,

Mertamisl: o0mas XapakTepUCTUKA, CILTABbL, METOIBI IOJNYUCHHUS.

XHUMUA $-MCTAILTOB. lIpHMCHEHHE, TOKCHKOJIOTHSI.

Xumus p-merannos. [[pumeHenne, TOKCHKOIIOTHS.

OO0was xapakTepucTHKa [€PeXOAHbIX MeTauoB u WX coeauHenui. [lpumenenne,
TOKCHUKONOTHA.

Xumus d-anementos I-1T rpynn nepuoandeckoii cucremsl JIL . Menneneesa. TTpumenenue,
TOKCHKOJIOTHSI.

Xumusa 3d-smementros VI - VII rpynn  nmepuommueckoit cuctemel.  llpumeHeHne,
TOKCHKOJIOTHA.
XHMHA U HAHOTEXHOJIOMHH. 06].].[1/16 3a1a4H HAHOTEXHOJNIOIHH.

Obuan xapaktepucTika HaHOcHCTeM. OCHOBHbIE NOHATUA.
HaHomarepuanbl 1 METOABI UX NONYUYeHUs, PeakiHOHHas ¢cnocoOHOCTE HAHOMATEPHATOR,
[lepcIeKTHBEL Pa3BUTHUA HAHOTCXHOIOTUEH.

Ipumep 3x3aMeHALMOHHOrO OHIETA:

®T'BOY BO «Kybanckuit rocy 1apcrBeHHbIH YHHBEPCHTETY
Kadenpa obuel, HeopraHuyeckolt XUMUU U UHPOPMALMOHHO-BBIUHCIHTENBHEIX
TEXHOMOTHI B XUMUU
Hampasaenune 27.03.01 CtaHzapTi3anis 1 METPOIOTHS
Hucrumnrza «HeopraHmdeckas X UM

SK3AMEHALIMOHHbBIN BUJIET Ne |

1. Dueprus 'mbbca n enemronbua. Kpurepun HammpapieHHoCTH CAMONPOH3IBOJILHOIO
nponecca.

2. Xumus 3d-snementoB VI - VIIT rpynn nepuoarueckoii CHCTEMBI,

3. Beraucnure pH pacTBOpa, MONYUCHHOIO CMEIIEGHHCM paBHBIX OOBEMOB pacTBOPOB

- . MOJIb MOJIB
a30THOI KHeoThl (¢=0,15 —) u ruapokcua Hatpus (¢=0,2 ).
i

J

THunbI JK3aMeHALHOHHBIX 3a0a'.
XuMHYECKAT TEPMOAUHAMHKA

Pacyer cranmapTHON 3HTAIbINH pEAKLUNH I10 CTAHIAPTHBIM 3HTAJBIHAM 00pa3OBaHUs
BELUECTB.

Pacuer craHgapTHOH 3HTANBIUK PEAKLUHH MO CTAHIAPTHBIM HTAIBIHAM CrOPaHHs BELIECTB.
Pacuet ctannapTHoil sHeprun T'nbbca peakivy no BeNHYUHAM CTAHAAPTHOW SHTATBNUMU M
CTAHAAPTHOM SHTPOMMH PeaKLUH, AHATH3 SHTPOMUNHHOIO M SHTANBLNUAHOIO (PaKTOPOB.
Pacyer TeMnepaTyprl paBHOBEPOSATHOTO MPOTEKAHHSI IIPSIMOTO M OOPATHOTO MPOLICCCOB.
Pacyer xoHCTaHTHI paBHOBECHS 110 H3MCHEHHIO cTaHAapTHOH 3Hepruu I udbca peakum.

XHUMHUECKAsd KHHETHKA,

OHpeI[eJ'IeHHe HOpS{I[Ka peaKHHH M0 KHHCTHYCCKHUM OAaHHBIM.
>
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Pacuer BpeMeHHM M KOHCTAHTBI CKOPOCTH pPeakuWd MNpW  BTOPOH Temneparype ¢
UCNOMB30BAHHEM 3HEPrHMM  aKTHRAlMM M KHHETHUYECKUX MapaMeTpoB MpU  MepBoil
TEMIEpaType.

Pacuet sHEpruH akTHBALIHK 110 KMHETHYECKUM JaHHBIM IIPH Pa3HBIX TeMIlepaTrypax

Pacuer sHepruu akTHBaLKH MO TEMIIEPATYPHOMY KOIPPHLHEHTY CKOPOCTH PeAKLHH.

PactBopel. llpoTOIHTHYECKOE PABHOBECHE H NPOLECCHI

Pacuer KoHUCHTpammii pacTBOpOB (MacCOBOM JOMH, MOJBHOH HONMH, MOJIIPHOIM
KOHIICHTPALIUH, MOJISIPHOH KOHLICHTPALHH 3KBUBAJICHTA, MOJISLTBHOCTE).

Pacuerpl, cBsi3aHHble C [PUIOTOBJIEHHEM PACTBOPOB (C Y4YETOM pPasiudHbIX CrocodoB
BBIPAXKEHNA COCTABA PACTBOPOB).

Pacuet pacTBOPOB CHALHBIX 3MEKTPONMNTOB,

PacueT pacTBOpOB cnadbIX 31EKTPOMUTOR,

Pacyer pacTBOpOB NPOTONHTOB, NONYYEHHBIX CMELICHHEM pPacTBOPOB OOHOIO W TOTO JKE
BELIECTBA.

Pacuer pacTBOPOB IPOTONHUTOB, MOJIYUEHHBIX CMELIEHUEM PACTBOPOB Pa3HbIX BELLECTB.
Pacuer pacTBOPOB ruapONHU3HPYIOLINXCS CONEH.

Pacuer GydepHbix pacTBOPOB.

PaBHOBeCHS B PACTROPAX KOMMJIEKCHBIX CoelHHeHui, PacueT KOHUEHTpalMii MOHOB METANIOB
IO 3HAUYCHUAM KOHCTAHT HECTOHKOCTH KOMIITICKCHBIX HOHOB.

reTCpOl"eHHble PABHOBECHA H MPOUECChI

Pacuet Macchl ManOpacTBOPHMOrO BELIECTBA, HAXOAALLErOCA B HACBILIEHHOM PacTROpE
OnpeAeneHHoro odbema.

PacyeT xOHLEHTpaLNH MaJIOpacTBOPHMOrQ BEINECTBA, HAXOMAIIErOCs B HACKILCHHOM
pacTBOpe U3BECTHOTO OOBEMA.

Pacuer maccbl MaTopacTBOPHMOro BELIECTBA, HAXOAALLErOCH B PACTBOPE H3BECTHOTO
061>ema B MPUCYTCTBUH OOHOUMEHHOIO HOHA.

Pacuer macchl BCIUECCTBA, H606XO)J,HMOI"O A8 BbINNaA€HUA OCaaKad.

BriscHeHNe BO3MOKHOCTH BhIMAICHUA OCAAKA,

Pacyet pacTBOPUMOCTH MaIOPacTBOPHMOrQ BEIIECTBA, HAXOAMAErOCS B HACBILICHHOM
PACTBOPEC U3BCCTHON KOHLICHTPALHH.

Penokc-paBHOBECHSI H PEIOKC-MPONECCHI

PacueT 31eKTpOAHOrO NOTEHLHAA B YCAOBUSAX, OTIHYHBIX OT CTAHAAPTHOTO.

Pacyer cTaHmapTHOrO 3JCKTPONHOIC MOTCHINANA IO M3BECTHBIM 3HaucHuHAM OJJC u
3JEKTPOIHOIO MOTEHIIHATA IPYTOro 3IEKTPoIa.

Onpepenenne HanpasieHus pPeJoKc-Nipouecca B CTAHIAPTHOM COCTOSHHH H COCTOAHHM,
OTJHYAIOLIEMCs OT CTAHIAPTHOTO.

OnpeneneHue rnyOuMHBI NPOTEKAHUA PENOKC-MPOLECCa N4 CTAHAPTHOTO COCTOAHMA, PacueT
KOHCTaHThI PABHOBECHSA PEIOKC-MPOLIECCA.

CBOHCTBA 2JIEMEHTOB H UX BAKHEHITUX COSJHHEHHH B COOTBETCTBHH € MOJOKEHHEM

IJTEMEHTOB B ﬂCpﬂO,ﬂH‘leCKOﬁ CHCTECME, CACAYCT PACCMATPHEATD MO CJICAYHINCMY TLTAHY !

Diemenmpl — MEMU1L1bL
[MTonoskeHne 3neMeHTOB B MEPUOAHYECKON cHCTEMe, DAEKTPOHHbLIE KOHPUTYpaLM1 aTOMOB.
Hx ocobennoctn. [IposBisieMbIe CTENCHN OKHCICHHS (IPHMEPED), KOOPIHHALIMOHHEIC YHCITA
{npuMepsr). M3MeHEHNE aTOMHBIX H HOHHBIX PafgHyCOB, IOTCHLIHANIOB HOHH3AIHH.
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2. H3meHenue METAIIIMYECKOH aKTUBHOCTH MPOCTBIX BELIECTB B NOATPyIne (IPHMepDI).
3. H3MeHenne yCcTOWYHBOCTH COEUHEHUN C BhICLIEH CTENEHBIO OKUCIEHUS B OArPYNe.
H3MeHeHHEe KHCIIOTHO-OCHOBHBIX CBOHCTB U OKHCIHTENBHO-BOCCTAHOBUTCNBHON
CIIOCOOHOCTH COSNUHEHHIT I

a) 2J1eMEHTOB B OIMHAKOBBIX CTEIIEHAX OKHCIIeHHS,

0) OLHOTO BNIeMeHTa ¢ Pa3HbIMH CTENeHAMU OKHclieHus. [Tpumeper.

TOKCUKOIOTUSA 31€MEHTOB U UX coeauHeHul, [IpumeHeHue,

b

aemennmnt HeMemaitnl:

1. llomoskeHHE PICMEHTOB B MEPHOIHUECKOH CHCTEME. DICKTPOHHbIC KOH(UTYPALHH aTOMOB.

H3mMenenue aTOMHBIX H HOHHBIX PaaHyCOB, MOTEHUHAIOB HOHH3ALUHH, CPOIACTBA K
EKTPOHY, SNEKTPOOTpHLATENbHOCTH. [TposiBiIseMble cTerneHH okucnenus (pHMepsl).

2. CTpOGHHe npoCThIX BELECCTB. BaKOHOMepHOCTH B M3MCHCHNHU XHMMHUYCCKHUX H (bl/l3l/[“leCKlle

CBOUCTB B MOATPYNNe,

CrtpoeHne coennHEHUI ¢ BOOOPOIOM. 3aKOHOMEPHOCTH B XHUMHUECKUX

{BOCCTAHOBUTENBHEIX H KHCJIOTHBIX (OCHOBHBIX) M (DHU3MYCCKHX CBOHCTB B IIOATPYIIIIC.

4. HzmeHeHne ycTOHYNMBOCTH COEIHHEHHH C BBICLUEH CTENEHbI) OKHCIEHHS B TOATPYINe.
H3meHeHre KHCIIOTHO-OCHOBHBIX CBOHCTB H OKHC/IHTEIbHO-BOCCTAHOBHTENBHOH
CnoCcOOHOCTH COeTUHEHUI.

5. TOKCHKOAOrHA 3MEMEHTOB M UX coenHHeHHH. [TpumeneHue.

L8]

KOHTpOJ’Ib OCBOCHHS IOHCIUILIMHBI H OLICHKA 3HAHHH 06yqa}omnxcn Ha 3K3aMCHC
NpOH3BOOHUTCA B COOTBCTCTBHH C IlomoxeHuem o NpOBCACHHNH TCKYIICTO KOHTPOJIA

YCIIEBAEMOCTH H [TPOMEIKYTOUHOM arrectaunn odydarowmxes Kydol'yY u ero dunmanos.

Kpurepun oueHkn:

Kpurepuu Ouenka Yposeun
["1yBoKHE HCUCPTIBIBAIOIIMG 3HAHHS BCCIO NPOrpamMMHOrQ COTAUUHO» MOBbIIEHHbI
MATCPHANA, JIOTHUCCKH NOC/ICAOBATC/IBHBIC, O/IHBIC, (NpOABUHYTHII
rPAMMATHYCCKH MPABHJIBHEIC H KOHKPCTHBIC OTBCTHI HA ) YPOBEHb

BOMNPOCHI 3K3AMCHALHOHHOIO buacra u AOMNO. THHUTCJIBHBIC
BOHpOCbl. }_"MCHVIC CBO60,§[HO BBITIO. THATH l'[pa,KTI/l‘-ICCKHC
33, TAHH, MPSAYCMOTPCHHBIC YICOHOH TPOrpaMmoit;
MCMO.Th30BAHMC B HCOOXOAMMON MCPC B OTBCTAX
MaTCpHaa, MpCACcTaABACHHOI)O B PCROMCHAVCMbIX

¥ yCOHBIX MOCOOMAX H ,JOHOJIHI/ITCJ'IbHOfI NATCPATYpPC.

Teépaple W mocTAaTOMHO TIONHEIE  3HAHHS  BCETO | «XOPOLWIO» 0a30BbIi
MTPOTPaAMMHOTO MaTepHana, TOCTe I0BATENBHEIE, YPOBEHD
MPABUIBHBIE, KOHKPETHBIE OTBETBl HA TMOCTABICHHHIS
BOTPOCH TIPH ¢BOOOIHOM PearupoBAHHH HA 3aMETAHNS 1O
OTACTBHBIM  BOTIPOCAM,  VCIISLTHOE BBITIOTTHSHNS
MPAKTHTECKHX  3aTaHvli, TPeIVCMOTPEHHEIX  vaeGHOH

poTrpaMMoi
3HAHHC W [IOHHMAHHUC OCHOBHBIX BOIIPOCOB IPOIPAMMBI, | «YIOBJETBO MOpPOroBbIil
HO XAPaKTCP 3HAHWUI (PparMCHTAPHBIHA, PA3PO3HCHHLIA. | PHTEJBHO» YPOBCHB

Henonanoe  BeIMOaHCHMC — OPakTUUCCKUX — 34JaHMHE,
OPCAYCMOTPCHHBIX yucOHei nporpayvmoii. Haauuue aBvx-
TpeX  nGOK OpM  HCIOCTAaTOYHOH cnoCoOHOCTU  HX
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KOPPEKTHPOBKH.

Heauanue OCHOBHO#1 4acTH marcpuana, | «Heymomaer | meHee — S0%,
OpPCAYCMOTPCHHOTO yucOHoM nporpammoii. Hemonumanue | BOPUTENBHO | YPOBEHB HE
CVIHOCTH H3JaracMelx BompocoB. Hamuuue rpvOeix | » chopMHpOBaH

OIIHMOOK B OTBCTC, HCVBCPCHHBIC H HCTOYHBIC OTBCTBHI HA
JOTIONHUTEABHBIC BOIPOCH 3K3aMcHaTopoB. lloxazaHbl
3HAHUY B OOBCME, HCOOCTATOMHOM [ JANbHCHLICH
yueOBL.

OueHouHble cpencrBa Uil MHBAIWAOB M JIML C OIPAHHYEHHBIMM BO3MOXKHOCTAMHU
310pPOBLS BRIOMPAIOTCS C YY€TOM HX MHAMBHAYAILHBIX HCHXO(PU3HYECKHX 0COOEHHOCTEH.

— npU HEOOXOAMMOCTH MHBAIMAM U JIMLAM C OTPaHUYE€HHBIMH BO3MOKHOCTSAMHU 3710POBbS
NPENOCTABIAETCA JOMOJHUTENBHOE BPEMS JII MOATOTOBKU OTBETA HA IK3AMEHE,

— IIPH IPOBENCHUN IIPOLEAYPHI OLICHUBAHUS PE3YIbTATOB O0YUCHHs HHBAJIHAOB U JIHII C
OTrpPaHMYEHHBIMH BO3MOJKHOCTSIMHU 30POBbs NPEIyCMATPHUBAETCS HCIONB30BAHHE TEXHHUECKHX
cpencTs, HEOOXOAMMBIX UM B CBSI3M C MX HHAHBHUAYAIbHBIMU OCOOEHHOCTSIMM;

— npu HeoOXOAUMOCTH AJ1si 00YHAIOIWKUXCS ¢ OrPAHUHYEHHBIMH BO3ZMOXKHOCTSIMH 340POBbLS
W MHBANWIOB TMPOLEAYPa OLEHHBAHUA PE3YNbTATOB OOYYEHHUS MO JUCLMUILUIAHE MOKET
NPOBOAHUTHCSA B HECKOBKO 3Tamnos.

5. llepeueHb OCHOBHOM H JOMOJHUTEIbLHOIH yue0HOIl TUTepaTypPbl, Heo0X0AUMOH 115
OCBOEHHH AHCUHIIJIMHDbI Heopraﬂnqecxan XHMMHMH.

5.1 OcHoBHas IUTEpaTypa:

1. Xumus : yaeOHHK 115 akaaeMudeckoro Oakanaspuara / 10. A. Jlebener, I'. H. ®amees, A. M.
I'omyGes, B. H. lllamosan. — 2-e u3n., mepepad. u non. — M. : Msmatensctio 10paiit, 2018. —
431 c. — (Cepus : bakanasp. Akanemuueckuii kypc). — ISBN 978-5-534-02453-1. — Pesxum
J0CTYyIA |

www.biblio-online.ru/book/AEEECDCS5-270E-4DBA-AB95-E23595FCAC39.

2, Xumusi. 3anauHuk ; yuebHoe nocobue ans akanemuyeckoro Oakanaspuara / HO. A, Jlebenen
[u gp.]. — M. : U3parenscrso FOpaiit, 2018. — 236 ¢. — (Cepus : Bakanasp. Akagemudeckuii
Kypc). — ISBN 978-5-9916-5732-7. — Peskum mocTtyna :

www.biblio-online. ru/book/C23635D6-C79D-495B-AAA7-4CCEA4B3EACS.

3. Obmas xumust. Teopus u 3ana4u; YuedHoe nocobue [DnexktponHsiii pecype] / TTon. pen. H.B.
Koposuna u H.B. Kynewosa. — 2-e uzn., crep. — CI16.: MU3narenscrso «Jlanby, 2017. — 492 ¢
. — (YueOuuku nys By3oB. CrnentnanbHas muteparypa). ISBN 978-5-8114-1736-0 — Pexxum
nocryna: https://e.lanbook.com/book/971697category_pk=3868#authors

4. T'nunka, HJL 3anauu v ynpaskHeHus no o01iei XuMuu: yued.-mpakTuy, nocooue
[Dnexrponnstii pecype] / HJL I'nunka; noa. pen. B.A. Ionkosa, A.B. Babkosa — 14-e uzn. —
M.: UznatensctBo HOpaiit, 2017. — 236 ¢. — Cepust: bakanasp. Akanemudecku kype. ISBN 978-
5-534-02347-3. Pexxum noctyna;

https://biblio-online. ru/book/C330B6AD-8514-42F9-B5DA-3C4AETD92AS55

5.2 JlonoiHUTENBHAS THTEPATYPA:
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1. Pocun, H. B. Xumus. YuebHuk M 3a0auHuK ;| aas npuknaasoro dakanaspuara / M. B. Pocun,
JI J1. Tomuna, C. H. ConoeeB. — M. : UsnarensctBo Hpaiit, 2018. — 420 ¢, — (Cepus
Bakanasp. [puknagnoi kype). — ISBN 978-5-534-015306-2. - Pexum gocryna :

https://biblio-online. ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

2. Tnaunka, HJL TIpaktukym no oOmei xumuu: yved. mnocodHe a8 aKajaeMHYecKoro
Oakanaspuara / H.JL T'nunka; non. pexn. IMonkosa, A.B. Babkosa, O.B. Hecreposoii. — M. :
Wsparenscro HOpaiit, 2016. — 248 ¢. — Cepus bakanasp. Axamemiaeckuii kypc. ISBN 978-5-
9916-3480-9.

3. Boabxun, Bnagumup Bacunserud, O0mas xumust, OcHorHoit kype [Texet] : yuebHoe nocodue
st cryaentos By308 / B. B. Bonbxun. - M3n. 2-e, nepepa®. u gomn. - CII6. [u op.] : Jlans, 2008. -
464 c. - (YueOnuku mnsa By3oe. CrenmanbHas nuteparypa). - bubmmorp.: ¢. 424-425. - ISBN
9785811408290

4. Bonbxun, Bnagumup Bacunvesuu. OOwas xumusi. M30panunvie rnasel [Texcr| : yuebuoe
nocoOue st cTyneHToB By30B / B. B. Bonexun. - U3z, 2-¢, mepepadb. u gon. - CLI6. [u op.] : Jlans,
2008. - 378 ¢. - (Vuebuuku nas By30B. CnenuansHas nutepatypa). - bubnuorp.: ¢, 335, - ISBN
9785811408313

S. Bonbxun, Bragumup Bacunvesuu. Obwas xumus. Cneumanbubiii kype [Tekcr| @ yueOnoe
nocoOue st CTyneHToB By30B / B. B. Bonexun. - U3z, 2-¢, mepepab. u mon. - CLI6. [u ap.] : Jlans,
2008. - 440 c¢. - (Yuebuuku nnsa By3oB. CnenunansHas nutepatypa). - bubmuorp.: ¢. 398, - ISBN
9785811408306

6. IIpecc, U.A. OcHoBrl 001meH XUMHH [ DNIEKTPOHHEIN pecypc] : yued. mocodue — DIEKTPOH.
JaH. Cankr-Tlerepoypr : Jlaws, 2012, — 496 ¢ — Pexum pocryna:
https://e.lanbook.com/book/4035

5.3. llepuoauueckue H3gaHus:

- «Kypnan o0wei xumun»
- «KypHan HeOpraHUHECKOH XUMHI
- «KoopanHaunoHHas Xumusy,

6. Ilepeyenn pecypcoB  HHPOPMALNHOHHO-TEJEKOMMYHHKALMOHHOH  CeTH
«WuTepHer», HeoGX0AMMbBIX AUIst OcBOeHusI Aucuuinabl Heoprannyeckass xummusi.
http://www.consultant.ru (cripaBouno-npasosas cucrema «Koncynprant Iiocy)
http://www elibrary.ru/
http://www.scopus.com/
http://www siencedirect.com/

7. Meroguyeckue YyKA3aHHs AJds  00y4AKIIMXCH M0 OCBOEHHI) IHCUHILIHHDI
Heoprannueckas xummus,

7.1. OpraHuzaunsa ayIHTOPHOH PadoThI.
Ilo kypcy npeaycMOTPEHO MIPOBEICHHE ICKITHOHHBIX U 1a00paTOPHBIX 3aHATHH.
I'maBHOI 3amavuei JCKIIMOHHBIX 3aHATHH SBJISICTCS NIepenaya B CTPYKTYPHPOBAaHHOMH (hopme

cucTeMaTU3MPoBanHoi uHpopmaunn Oonpworo obdvema. [locewenne W KOHCIEKTHPOBaHHE
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JEeKUHH CTyZeHTaMu 00s3aTeNbHO, TaK Kak cnocodcTByeT GOPMHPOBAHHIO OOLUHX NMOAXOA0B U
MPHUHLMITOB YCBOEGHUS CO/IEPKaHUs aHHOM AUCIMNNHEL, COAEHCTBYET aKTUBU3ALMH MbIILIEHH
HalLICIMBACT HA JATLHEHIIYIO CAMOCTOATCIbHYIO TO3HABATCILHYIO eSTCIIBHOCTE.

JlabopatopHast pabota — dopmMa oOVUCHHS, CBA3aHHAS C TIPOLICCCOM OCO3HAHHSA
H3y4aEeMOro MaTepraa Ha OCHOBE CAMOCTOATENLHOH MPeaBapHTENLHON yueOHOH nesreibHoCTH
cryaentos. Beimonnennio naboparopuoil padorsl npemwectsyer Oecepa, Kparkuii  onpoc
CTYNEHTOB, OOCYKJEHHE TMCKYCCHOHHBIX BOMPOCOB H3yuaeMoi Tembl. Mx o0cyxneHus B
VCIOBUSX  KOANEKTUBHON paboThl o0ecrednBaeT aKTHBHOE Y4aCcTHE KaX/0ro CTY/EHTA.
JlabopaTopHas paboTa BKIKOYACT H3VICHHE TMIPABHI TCXHHKH OC30MACHOCTH, METOOHK
IPOBCACHUS U IUNIAaHUPOBAHHE SKCHCPHMEHTA, OCBOCHHE M3MCPUTCILHBIX CPCACTB, OBJIAINCHHC
HABLIKAMH JKCIEPHUMEHTANLHOH padoTbl, o0paborkn, odopmMieHHs M aHAIM3A [ONYyYEHHBIX
pesynuraros. [Ipu nposenenun naboparophpix padoT coueTaeTcss HHAHBHAYAILHDIH H MPYINOBOH
METOA BbINONHeHHA padoThl. OTtuer no nadopaTopHOl padoTe A0MKEH cofepKaTh. AaTy
BBINIOJIHEHUA padOThI; Ha3BaHHe W 1ient padoThl, X0 paboThl, 3arOTOBKH TAadAUILL A 3AMONHEHHS
IKCICPUMCHTANBHBIX JAHHBIX, HAOMIOMACMBIC SBJICHUS, YPABHCHHS XHMHYCCKUX PeaKnuil
IPCBPAILEHUH, COPOBOKAAIOIINK SKCISPHMEHT, CXEMBI IPHOOPOB; PacueThl, TPa(HKH; BEIBOILI
(Teopernueckoe 000CHOBAHHE MOJYHEHHBIX pe3ynbTaTos). Jlaboparopupiil akypHan 3anoaugercs
B npouecce suinonnenus padorsl. [Npu zawmre nadoparopHoil padborul CTyaeHT JOKEeH YMETb
OOBACHATB LleH, 33711 H, X0/ MPOBeAeHHs pabOTH, ee pe3y/IbTaThl, CAeNaHHbIE BEIBO/IbI, 8 TAKKE
OCHOBHbIE U KOHCTPYKTHUBHbIE CNOCODHOCTH MCMOAb3veMoro obopynoBaHusa. OTYeT NOMKEH
IPCOOCTABJTECA TIPEIIONABATeNIO 11 IIPOBEPKM B TCUCHHM HENENH IOCIE BBITIOTHCHES
nmabopaTopHOii paboThI.

7.2 OprannzanMsi npoLecca caMocToATENbHOM padoTh,

BaxHbIM myTeM OCBOEHHA CTY€HTAMM HOBBIX 3HAHWH, YMEHUH W HABBIKOB B OCBOEHHH
TUCLIMIUTMHEL SIBJSICTCS TEKYIIAs H TBOPUECKas MpodIeMHO-OpHCHTHPOBAHHAST CaMOCTOSTCIEHAS
paboTa, KoTopast HMCET IENBIO 3aKPeILICHIE M YTIIYOICHHE 3HAHUT, MONYUCHHBIX HA aYIUTOPHEBIX
3AHATHSAX, NMOUCK W npuodpereHne HOBLIX 3HAHMH W ymenuii. B camocrosrensnoi padore
3a510°KeHa BO3MOXKHOCTE CAMOCTOATENBEHOCTH MBILLJIEHHS, TBOPYECKOH AKTHBHOCTH CTYAEHTA.

ITpu opraHu3anu BHeay AMTOPHOH CaMOCTOATENBHOI PadOTHI MCMONB30RAHbI CIEAYHOLITUE
ee (hopMbI; MOAMOTOBKA U HanHUCaHKWe 1OKAAJ0B, NOAOOP U M3YUYEeHUE TUTEPATYPHBIX MCTOUHHKOR,
nondop WUTIOCTPATUBHOIO H ONMHCATEILHOIO MaTepHana Mo OTACILHBIM pa3aenaM Kypca B CeTH
«HHTEepHET», peLICHUE 3a0at, TCCTHPOBAHUE.

[ BbLIIOJIHEHHST TECTOBLIX 3ajaHuil, HeoOXOLMMO [OMHHTL, YTO [EPed HAYaIoM
BBLITOJIHEHHSA TeCTOB ClieayeT BHHMATENbHO H3Y4YHTh TeOPeTHYeCKHH MaTepuan W OTBETHTb HA
BOTMPOCHI 111 YCTHOTO KOHTPOJS,

Pewienue 3anay — OAMH M3 3JEMEHTOB MPOLECCa U3YUEHHHU AUCLUNKAHBL [Tpu pemennn
33744 3aKPEIULTFOTCS H YITYOISIIOTCS TEOPSTHICCKUE SHAHUI, TIPHOOPCTAKOTCA HABBIKKM M YMCHUS
OPUMCHATE OCHOBHEBIC 3aKOHBI K PIICHHID KOHKPCTHBIX 3a1ad, TPHOOPETAIOTCS HaBBIKU
NOJIL30BAHHS MATEMATHUYECKHM annapaToM H HaBbIKH Bel4HCeHus. [lepen peluenneM pacyeTHbIX
3aga4 HeoOXOOMMO BHUMATENLHO M3YYUTb TEOPETHYECKHH martepuan u pasodparb npumepsl
peleHun 3a7a4. B pemeHMM 3a7a4 JOMKHBL CONEP:KATHCA (OPMYIbl M BCE BBIMUCAEHHUA C
yKazaHueM eAuHHUL usMepeHus. [Tpu BeIMUCTEHUsX HeoDXOoaMMO o0palaTh BHHMAHUE Ha MX
TOUHOCTH (MCTIONB30BAHIE HYKHOTO YHCJIA 3HAUAIINX LU P) H COOMOACHIE TTPAaBIIT OKPYTIICHUA.

HudopManusa mo (popMaM CaMOCTOATCIBHOH padoTHI, CPOKaM BBIMOTHEHUSA U dropMam
OTHeTHOCTH npeacTasiena B Tabinue.

Ne | HanmeHOBaHUNE pasgena DopMBI Cpoxu Popma
CAMOCTOATENILHOH | BBIIIOJIHEHUA OTHETHOCTH
padorol (Henes)
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1 AxTyanuzaums l Ompoc
Beenenue. [Ipenmer u cozpepKaHua
cofepKaHue X UMHU XUMHH  cpenHeii

HIKOJIBI.

2 | CTpoeHue aToma. CamocrosTeNbHan | 2 Koncnekr.
Ilepuonnueckoii zaxon [ K. npopaboTka TeM Ompoc
Menaencesa. pasgoena
XMMHYECKas CBA3b

3 CamocrosartensHas | 3-4 Koncnexr.
Benectro B pasanuHbIX ~

npopaboTrka Ompoc
(ha30BbIX COCTOAHUAX.
pasuena
4 Padora c|S5-6 Oruer 1o
yuehHoH, pacyeTHbIM
CNPaBOUHON 3a7a4am,
O01He 3aKOHOMEPHOCTH nUTEpPaTYpoOil M YerTHblil onpoc
XHMHMCCKHX IIPOLIECCOB NMEKLHOHHBIM
MaTepPHAIOM.
Pewenne
pacyeTHbIX 33434
5 Padora c|7-8 Oruer 1o
yuehHoH, pacyeTHbIM
CTIPABOYHOI 3aaa4yam
Pactpopsl. Peakuiyy B BOAHBIX | AUTEpaTypoil U
pacTBopax NMEKLHOHHBIM
MaTepPHAIOM.
Pewenne
pacyeTHbIX 33434

6 | OkucnurensHo- Padora c|9-10 Y eTHBIH onpoc
BOCCTAHOBHTENbHDLIE yuehHoH,

NPOUECCHI. CNPaBOUHON
I NEeKTPOXUMUUECKHE NUTEpaTypoit M
MIPOLIECCH] B 3JICKTPOIUTAX. NMEKLHOHHBIM
Kopposus u 3amura ot MaTepPHAIOM.
KOPPO3UH

7 Paborta c|11-12 Ompoc

yuehHoH,
XUMHS KOMIUIEKCHBIX .
N CIIPaBOYHOI,
COCIHHCHHIL. .
- Hay4HO
Kommnnekcoobpasosanue B o
NUTEpaTypoit M
pacreopax
NMEKLHOHHBIM
MaTCPHAIOM.
8 Paborta c| 13 Ompoc.
yucOHOM, Joxmaner,
CITPABOYHOM, npe3eHTaunu
XHUMHs HEMETAJIIOB U HX ..
N Hay4HOH
COCIHHCHHIL. .
NUTEpaTypoit M
NEeKLIHOHHBIM
MaTCpPHAIOM.
9 Pabora c 14 Ompoc.
XHMHS METaIJIOB U UX P
o vUcOHOM, Jloxmaner,
COeTUHEH . e
CHPABOYHOMH, npe3eHTannn
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Hay4HOM
JUTEPaTypoH u
NEKLUOHHBIM
MaTepHAaIOM.
10 Pabora c 15-17 Jloxnansi,
yueOHOI1, Hpe3CHTALIUU
CIIPABOYHOM,
XUMHS B HAHOTEX HONMOTHAX HAY4YHOMH
JUTEPATYPOH U
NEKLHUOHHBIM
MaTepHaJIOM,

B ocBoeHMM AMCIMMIWHBI MHBANMAAMH W JIMIAMH C OFPAHUMYEHHBIMH BO3MOKHOCTAMH
3I0pOBBsI OONBINOE 3HAUCHHE HMEeT HWHAWBHAyalbHas yucOHas padoTa (KOHCYJIbTaIlHH) —
TOTIONIHUTENIBHOE pa3bsICHEHNE yueOHOro MaTepuana.

HuauBuayanbHble KOHCYJNbTALMM 1O [PEAMeTy SBJAIOTCS BAKHBIM  (PAKTOPOM,
GHOCOGCTBy}OLLlHM HHAHUBHAYATU3ALHH O6y‘-IeHI/l$[ H YCTAHOBJEHHIO BOCITUTATENLHOTIO KOHTAKTA
MEKY npenojarBateneM H O00yYarIMMCS MHBAIMAOM WM JIHIIOM C OFPaHHYE€HHBIMH
BO3MOKHOCTSIMH 3/TOPOBBSI.

8. llepeyens HHPOPMALHOHHBIX TEXHOJOIHH, HCMOJAbB3YEMBIX MPH OCYLIECTBJIEHHH
o0pa3oBaTebHOro npouecca no Aucuunianie Heopranuueckas xummus.

8.1 llepeyenb HH(OPMALHOHHBIX TEXHOJIOTHH,

- Ucnonp3oBaHne 3MEKTPOHHBIX MPE3CHTALME MPH TMPOBCACHHH JICKIIHIH, Ta00paTOPHBIX
paboT 1 COMPOBOKICHUH JOKIIAI0B, COOOIICHHIT.

8.2 TlepeueHs HEOOXOAMMOT0 NPOrPAMMHOTO 00ECTEUCHHS,

B npouecce oCBOEHUSA AUCLUNANHBI HCTIONB3YETCSH CIEYIOLIES MPOrPpaMMHOE
obecneyenue: Microsoft Office Professional Plus, Microsoft Windows.

8.3 Illepeuens HHPOPMALUHMOHHBIX CHPABOYHBLIX CHCTEM H COBpPeMeHHbIe 0a3bl
npodeccHOHANBHbIX JAHHbBIX:

1. Dnexrponnas Oubnmorednas cucrema «Ynusepcurerckas Ondbanorexa ONLINE»
(http://www.biblioclub.ru);

2. DnektpoHHas OudnuoTteuHas cuctema usaarenbersa «Jlanb» (hitp://e lanbook.com/);

3. DnexktponHas Oubnuoreunas cuctema «HOpaiim (http://www biblio-online.ru/);

4. Cpema MmomyibHOTO quHaMuueckoro oOyuenus (http://moodle kubsu. /)

5. baza y4e0HBIX MIaHOB, Y4eOHO — METOIUYECKIX KOMIUICKCOB, MYOIHUKALIMI H KOH(epeHLHi
(http://infoneeds.kubsu.ru/)

9. MarepuaabHoO-TeXHHYecKass 0a3a, HeoOXoauMas AN  OCYIIEeCTBJIEHHSA
o0pa3zoBaTe/ibHOro npouecca no aucuunaune Heopranuueckas xumusi.
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MarepuanbHo-Tex HH4eckoe obecrieuernie IUCLHIIHHbI
(MOAYJIs) ¥ OCHALIEHHOCTD

l. JlekunoHHble Vuebnas  ayauropus  And  [OpPOBEJeHHs  3aHATHH

3aHATUA JNEKIMOHHOTO  THUMA.  KOMIUIGKT  yueOHOH — Melenmy,

KOPOTKO(OKYCHBII MHTEpPaKTHUBHBIH NpPOEKTOP,

MyJibTUMenHHHas kadeapa, AOCKa-3KpaH yHHUBEPCAbHAs

MeJoBas Jocka (aymurtopus 322c¢).

Ne Bun padot

2, JlabopaTtopHsle YyebHas  ayaAuTOpUA 1A MPOBEAEHUA  3aHATHI
3aHATUS nabopaTopHOro THIA, YKOMITNEKTOBAHHAS
CTICLIMANM3UPOBAaHHOH  MCOCNBIO, BBITSDKHOH — CHCTEMOR
BEHTUAALUUH, MEJOBOH JAOCKOH, CpeACTRaMM  NOKapHOM
0€30NaCHOCTH M OKAa3aHHs [1€PBOH MEeNHLUMHCKOH [TOMOLLH,
nabopaTopHEIM OOOPYIOBAHHEM: BECHI TEXHOXHMMHUCCKHE,
SMEKTPUHECKHE MAMTKY, HA0Opbl XMMHUECKOH Mocyabl U
PeakTHBOB, BOLsHbIE DaHH, BAKYYMHbIE HACOCDI, TEPMOMETPbI,
MarHUTHBIC MeLIanky ¢ nogorpesom MM-135H «Tarmepy, pH-
merp  «2xenepr-001-3.04»,  cnextpodoromerp B-1100
SKOBbLH), naboparopuetii ucrounuk nuranus [TPOGKHIT
B5-71/1M, Becwl a”HamuTHueckue Adventurer Pro AV114C
{aynuropus 439c¢).

3. CamocToaTensl [Momewenue nis camMocToaTebHOM PaboThl, OCHALLIEHHOE
asi pabora KOMILTEKTOM yueOHOH MeOenn, KOMIBIOTCPHOH TCXHHKOH ¢
BOSMOKHOCTBI)  MOAKMHOUYEHUs K ceTd  «HHTepHer» M
obecrniedenHas JOCTYNIOM B JIEKTPOHHYIO HH(DOPMALIMOHHO-
00pa3oBaTCNILHYIO Cpeay YHHBEpCHTeTA. (ayauropus 431¢).

I'pynnosble (MHAMBUAYANLHBIE) KOHCYAbTALWU (ayauTopus 425¢, 416¢), Tekyunil KOHTPOb
(aynutopus 439¢) 1 NpOMEKYTOUHAS aTTECTALMA MPOBOAATCA B AYAMTOPUSAX B COOTBETCTBHH C
pacmucanneM (ayautopus 425¢, 416¢).
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