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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOM MPOrpaMMbl

Huctummmua «OOmass W HeopraHuyeckas XUMHUS» OTHOCHTCA K  JUCHUILUIUHAM
oOs3arenpHOM yacTu brnoka 1. Jucuumiausasl (Moxgynu) IIpeaqmMeTHO-METOIMYECKOrO MOIYJIS
yueOHOro IJlaHa OCHOBHOM MpodeccuOHANbHON 00pa3oBaTeNbHONl MPOTrpaMMbl  BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakamaBpuata 10 HampaBieHuro noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs MPOPUIAMHU MOATOTOBKH), HAIIPaBICHHOCTH (TIPOdHIIb)
oOpa3oBaTenbHON IporpaMMbl «buosorust. Xumus», 04Hoi HopMbl 00yueHHUSL.

JucuumnimHa omnupaeTcs Ha pe3yiabTaTbl oOydeHus, CGOpPMUPOBAHHBIE B paMKax
MIKOJIBHOTO Kypca «XUMHUs» WIH COOTBETCTBYIOIIUX JUCIUILIAH CPEIHEro NpohecCnOHaIbLHOTO
o0OpazoBaHwUsI.

Pe3ynbraThl U3yueHHs! TUCHUILTUHBI SBISIFOTCS OCHOBOW JUIS M3YYEHUS AMCUMIUIMH U
MPOXOXKACHUS TMPAKTUK: cucTtemMa noarotoBku k ['MA mo xumuu, MOAroToBKa ydamiuxcs K
OJIUMITHAJIC TI0 XMW, HEOPTaHMYECKUI CHHTE3, aHAJTMTHYECKasi XUMUS, XUMHS OKpYKaroIei
cpenbl, yueOHas MpaKkTHUKa [0 XUMUHU.

1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] 1O JAMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEeMBIMH pPe3yJbTATAMH OCBOEHUSI 00pa3oBaTe/bLHOM
NPOrpaMmbl

Leabio ocBoeHus: qucHUILIUHBL «O011as 1 HeopraHudeckasi XUMHUsD) SIBISIETCS MOATOTOBKA
OakanmaBpa K pabore yuuTeleM XUMUU B o0O0ImeoOpazoBarenbHON MmikoJje. JlucnurnauHa
npelHa3HayeHa JaTh MPO(PECCHOHANBbHYIO (TEOPETUYECKYI0 M TMPAKTUYECKYI0) MOATOTOBKY B
CTaHOBJICHUH TPO(ECCHOHATBHON KOMIIETEHTHOCTH OYAYIIEro Ieaarora uepe3 popMHpOBaHUE
[EJIOCTHOTO MPEJCTABICHUS O POJIM XUMUYECKHUX JIMCIUIUIMH B COBPEMEHHOI 00pa3oBaTelIbHOM
cpene.
3agaveidi OCBOGHHMS JUCHUIUIMHBI SBJIseTcss (OPMUPOBAHME Y CTYAEHTa IEIOCTHOTO
IpEeCTaBICHNs 00 OCHOBHBIX TEHICHIIUSAX PAa3BUTHUSI HEOPTAaHUYECKOW XUMUH, €€ POJIb B JKU3HU
COBPEMEHHOTI'0 OOIIECTBA, BOOPYKATh OYAYIIEro yYUTENs KOMIIJIEKCOM 3HAHUM, MPAKTUYECKUX
YMEHHI ¥ HAaBBIKOB JJIs1 aKTUBHOW MEAaroruyecKou 1esITEIbHOCTH.

Crnoco6cTBOBAaTh YCBOGHUIO U TTTyOOKOMY MOHMMAaHUIO (PU3UKO-XUMHUYECKOH CYIIHOCTH
O6uonornuyeckux Hayk. [Ipum 3TOM ocoboe BHMMaHuE OOpalaeTcsi Ha pa3BUTHE XMUMHUYECKOM
HAYK{ ¥ IPOMBIIUIEHHOCTH.

s ycuieHus NeAarornyeckoro akleHTa B IporpaMmMe oco0oe MECTO 3aHUMAaroT
BOIIPOCHI, CBSI3aHHBIE CO IIKOJIBHBIM KypcOM XMMHUH. B TO ke BpeMs B mporpamme J0CTaTOYHO
MOJIHO OTPa)KE€Hbl COBPEMEHHOE COCTOSHHWE U IYTH Pa3BUTHS HEOPraHUYECKOW XMMHMU. ITO
MO3BOJIMT OYAYIIEMY YUUTEINO B TEOPETUYECKOM IIaHe OBbITh 00Jiee MOOUIBHBIM M OT3BIBUMBBIM
Ha TpeOOBaHUsI BPEMEHH.

B pesynbrare ocBoeHMsI mporpammbl OakaidaBpuara OOydaroIIMKCS TOJIKEH OBJAAEThH
CIIEAYIOIIMMU pe3ysbTaTaMyu 00yYeHHs 10 JUcHUIUIMHE «O01as 1 HeopraHudeckas XuMus» (B
Tabyulle TPEeACTaBICHO COOTHECEHHE O00pa30BaTeIbHBIX pE3YylIbTaTOB OOY4YEHUS I10
JUCLUIUIMHE C MHAUKATOPAaMH JJOCTHXKEHUS! KOMITETeHIIUH] )

OO6pazoBarenbHbIE
PE3YNIbTAThl JUCIUTUTHHBI
(9Tams! (hopMHUPOBaHHUS
JUCIUTINHBI )

3HACT YMEET BJIagcCT




OP-2

3HK-1'1 PUMECHSTh
HACT CTPYKTYPY. OP-1 TEOPETHYCCKUE 3HAHUS OP-3
COCTaB U o
OCHOBHBI€ TOHATHUS | JIEKIIUI U CEMUHAPOB ISl | HABBIKAMU
TMTAKTHYECKUE .
. | Xumumn, 3aKOHBI | IPOBEJCHUS ONIBITOB U 0e30macHoi paboThI
€IMHUIIBI IPEIMETHOMN
0BIACTH XUMUH, KJIACChI | DKCIIEPUMEHTOB IS C HEOPraHUYECKUMU
HEOPraHUYEeCKHNX pELIEHUs] PACUETHBIX U BELLECTBAMHU
(mpenoaBaeMoro 9
npeamera). COEIMHEHUI AKCIIEPUMEHTAIIbHBIX
3a/1a4 0 XUMHUH
OP-5
IK-1.2 OCYILECTBIISITH
YMeer oCyWeCTBIATh | (yp.4 apryMeHTHPOBaHHbBIN
T HOT
oT0op yuebHOTO OCHOBHbIC oT0O0p yueObHOTO
COJIep KaHUS TSI €r0 COZIepKaHUS
AP A CUHTETUYECKHE U Hep ’
peanu3anuy B METOJIOB U CPEICTB
AHAJTMTUYECKUE
pa3nu4HbBIX hopmax o0y4YeHHUs IS peasin3aluu
METO/bl MOJYyYEHUs
oOyueHus B B Pa3NUUHBIX (popmax
51 MCCJICI0BAHUS
COOTBETCTBHH C 00y4YeHHUsI B COOTBETCTBHHU
tpeboBanusimu GPI'OC XUMITICCKHUX . | c oOpazoBaTenbHBIMU
00. BCIICCTB M PCAKINHN | forpeGHOCTAMU U
BO3MOXHOCTSIMU
OP-6
POJIb U MECTO
MpeAMETHOM
IK-1.3 bed OP-7
obmnactu
JleMoHCTpHPYET HaBBIKOM
JUCHUTUTMHBI «
yMEHUe O6mas u NPUMEHEHUS
pa3pabartbiBaTh pa3IMYHBIX METO/IOB,
HEopraHu4ecKast
paznuynbie GopmBbI pUEMOB U
. XUMUSD) B .
yueOHBIX 3aHSITHH, . TEXHOJIOTHIA
o01meli kKapTuHe
[IPUMEHSATH METOJIbI, 0o0y4eHus B
HAY4YHOTO 3HaHUS,
MIPUEMBI U TEXHOJIOTUH Pa3InYHBIX popmMax
TPaaUIMOHHBIE U
00y4eHus1, B TOM OpraHu3alfu
COBpPEMEHHBIC
qrcie y4eOHOro mporecca
METO/IbI,
WH(POPMALIMOHHBIE.
cpencTsa u (GopMsl
OpraHu3aIu

y4ebHOro Imporiecca.

2. OObeM IMCHUIUIMHBI (MOAYJISI) B 3a4YeTHBIX €IMHMIAX € YKAa3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHMX YacoB, BbIJeJEHHbBIX HAa KOHTAKTHYH PpadoTy o0ydamommxcs C
npenoaasarejeM (M0 BHJAaAM Y4YeOHbIX 3aHATHH) M HAa CAMOCTOSATEJbHYH padoTy
00y4aroumuxcs.

Howmep VY4eOHble 3aHATHS dopma




cemecTtpa | Beero WUTOTOBOM
Jlabopato aTTecTanuu
Tpynoemkocts | Jlekuuu, | pHblE CamocrosTenbHas (KOJI-BO
qac 3aHSATHSA, pabora, yac 4acoB)
el
OK3aMeH
1 6 216 36 60 93 (27 uacos)
OK3aMeH
2 6 216 36 60 93 (27 uaco)
Hroro: 12 432 72 120 186 54

3.Conepxanue AMCUUILUIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jaejiaMm) ¢
yKa3aHHeM OTBEJIEHHOr0 HAa HHX KOJHMYeCTBA aKaJeMHYeCKMX 4YacoB U BH/I0B
YueOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOAUUECMEA AKAOEMUYECKUX UACO8 U
61006 yueOHbIX 3aHAmull, OPOPMIICHHBIX B BUE TaOJIUILIbI

No HaumeHnoBanue pazgena u tem

/m KonmuectBo yacoB no gpopmam
OpraHM3aly 00yueHHs

Jlexuun Jlabop. CaMocT.
paboTHI pabota

1 cemectp, Pazgen 1. O0mas xumus

1. Beeoenue. Tlpenmer u 3agaun XxumMuu. OCHOBHBIE MOHSTHS 4 3
XHAMUHU.

2. XuMusl B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHBIC 3aKOHEI 2 3
XHAMUHU.

3. OCHOBHBIE KJIacCHl HEOpTraHWYECKUX coeauHeHuit. [lomyueHne 2 3
KHWCJIOT, OCHOBAHHMI U COJIEH.

4, Bognopox. 2 3

5. Kucnopon. Oxcupsl. [Tepokcust 2 3

6. CrpoeHne aToMa 1 IEPUOIMISCKUH 3aKOH. 4 3

7. XuMu4ecKast CBSI3b M CTPOCHHUE BEIICCTBA. 4 3

8. Peakuuu oxucnenus-BoccraHoBieHus. Kiaccudukanms 4 3

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUil. DIeKTpoHHast
Teopust okucnenus. [IpaBuna cocrasnenus ypasHenuit OBP.
Ponb cpenp! B nporexanuu OBP.

9. DJeKTpoIUTHYECKAs! AUCCOIMaIHs. Peakiuu B pacTBOpax 2 3
aneKkTpoiuToB. [Ipon3BeieHNe paCTBOPUMOCTH.

10. | HMonHOe mpowusBeicHHE BOIBI. BOIOPOTHEIN TOKa3aTEIb. 2 3
T'upponus coneit

11. | PactBopsl. CBoiicTBa pacTBOPOB. PacTBOPHMOCTH BEIIECTB. 2 3

12. | CkopocTh XMMHUYECKHX PeaKiiii. X UMHYECKOe paBHOBECHE. 2 3
Karanus.

13. | KomIiuiekcHble coequHEHUS 4 3

14. | IIpaBuna TexHUKH 0€30MACHOCTH NPU paboTe B XUMHYECKOM 2 3




naboparopuu. TexHnka 1ab0paTOpHBIX padOT

15.

OCHOBHBbIE XUMHUYECKHE TOHSTHUS. |'a30BbIe 3aKOHBI. Pewenie
pacuemupix 3a0ay: a) BEIBOA (OPMYIT IO JAHHBIM aHAIU3a; 0)
pacyeTsl M0 XUMUYECKUM (OPMYJIaM M YPaBHEHHUSM.

16.

Pewenue pacuemnuix 3a0au: a) onpejicicHIE SKBUBAICHTHOM
MAacCHI IIPOCTOTO BEIIECTBA; 0) OTpeesieHIe SKBUBAICHTHON
MacChl CIIOXKHOTO BEIIECTBA; B) pacyeThl 10 YPABHEHHSM C
WCIIOJIb30BaHUEM 3aKOHA YKBUBaJICHTOB. OnpeencHue
JKBUBAJICHTOB.

17.

OrmnpezeneHne OTHOCHTEIBHONW MOJEKYIISPHON Macchl OKCHAA
yrnepoaa (1V)

18.

OcHOBHBIE KJIACChI HEOpTaHWYeCKUX coeAnHeHuil. [lonyuenue
KHCJIOT, OCHOBAHHH M COJICH.

19.

KBanToBO-MexaHuueckas MOACIb aToMa BOJAOpOAA.
KBanToBbIe qucia Kak napaMeTphbl, OIIpEACIAIOIINC
COCTOSAHHMC  DJICKTPOHAa B  aTOMC. Du3ndeckuii  CMBICT
KBaHTOBBIX uncesl. CIIMHOBOE KBAHTOBOE YHCIIO

20.

AtomHble opOutanu. [IpHHIMOBI ¥ TOPAINOK 3aIOJHEHUS
aTOMHBIX opOuTanei. EMKOCTb 3HEpreTHyeckux ypoBHEH H
nonypoBHed.  IlpaBuno  KieukoBckoro.  DIeKTpOHHBIE

hopMyIBI

21,

Ilepuomnueckuit  3aKOH W TEPUOAMYECKAas  CHCTEMa
xuMuueckux siaemeHToB J.M.MenneneeBa. CBsA3b MOJOKCHUS
9JIeMEHTa B MEPUOJUYECKOM CHCTEME C DJIEKTPOHHBIM
cTpoeHneM ero  aroma. OCOOCHHOCTH  DJICKTPOHHBIX
KOH(Hrypanuii aTOMOB 3JICMCHTOB TJIABHBIX M MOOOYHBIX
noarpynm. CBsi3b CBOWCTB SJEMEHTOB C WX IOJIOKEHHEM B
MepUOANUEcKOl cucteMe. DHeprusi noHu3unuu. CpojcTBO K
9IEKTPOHY. DIEKTPOOTPHIATEINEHOCTE.

22,

OCHOBHBIE XapaKTEPHCTHKH XHMHUYECKOH CBs3W: JJIMHA,
SHEprysl, HAIIPaBJIEHHOCTh. BajeHTHBIN yroJI.

23.

Meton MonekynsapHbIXx opbOurtaneir (MMO). JluneiiHas
KOMOMHAIMs aTOMHBIX opOuraneil. Cas3bBatomue U
Pa3phIXJIAIOIIKE MO .ITpuHuHUIIBI 3ar0JIHEHUS
MO.DHeprernyeckue  auarpaMMbl U CUMBOJIMYECKHUE
3JIEKTPOHHBIE (HOPMYNIBI MOJeKyl. DPOpMaBHBIIN MOPSIOK
CBS3U

24,

PeaKHI/IH OKHUCJICHUA-BOCCTAHOBJICHUS.

N

w

25.

PactBopsl. CBo¥icTBa pacTBOPOB. PacTBOPHMOCTD BEIIIECTB.
Pewenue pacuemmnvix 3a0au.

26.

[TpurorosieHue pacTBOpoB. Peutenue pacuemuuix 3a0au.

27.

Honnoe npousseeHue BoAbl. BogopoHblii noka3aTeis.
I'uponus coneil.

28.

aHepFETI/IKa 1 HAIIPABJICHHOCTb XUMHUYCCKHUX IMPOIECCOB.

N

29.

CKOPOCTh XMMHUYECKHUX peaknid. XUMHUIECKOE PaBHOBECHE.
Karanus.

30.

KommnnekcHble coe qUHEHUS

HUTOI'O 3a 1 cemecTp

36

60

93

IK3aM¢E¢H

2 cemectp, Paznen 2. Heoprannueckasi Xumus

Tamorensl-VII  rpymma, rtnaBHas moarpynma.  OOrmmast
XapaKTepUCTHKA. XHUMHYECKHe U (pU3udecKkue CBOWCTBA.
bronornueckas pons p-anementoB VII(A) rpynmsl.

Xanpkorensl-V| rpynma, rmaBaas noarpymnma. O0mias
XapaKTepUCTHKA. XMMHUYECKHE U PU3HMIECKUE CBOICTRA.
Buonornueckas pons p-3nementoB VI(A) rpynmsi

[THukToreHsl-Vrpyma, riaasHas noarpynna. Oomas




XapaKTepUCTHKa. XMMHUYECKUe U (pru3nuecKkue CBOIMCTBA.
Buonorudeckas posib p-aneMeHToB V(A) rpymiisL.
4. Hoarpynmna yrnepoaa-1V rpynna, rinaBras noarpymma. O0rmas 4 - 4
XapaKTepUCTHKa. XMMHUYECKUe U (pru3nueckue CBOMCTBA.
Bronormueckas pons p-3nemenToB |V(A) rpymmsr.
5. Il rpynimia, rmaBHast moarpymnma. O0mas XxapakTepuCTHKa 4 - 4
6. [emounsie u menouHozeMenbHbie MeTauts (| u |1 rpymmer, 2 - 4
IJIABHBIC TOATPYIIIIEI)
7. Wueprasie rassr - VI rpynma, rmaBras noarpymma. O6mas 2 - 4
XapaKTepPUCTHKA
8. Il u IV rpynmer, moGouHsle moArpynmsl JlantaHOWIBl U 2 - 4
akTHHOHMIBL. OCOOCHHOCTH 3JICKTPOHHBIX CTPYKTYp aTOMOB
aseMeHToB f- cemeiicTaa.
9. V u VI rpynnsl, moOoYHBIE TOATPYTIIIEI 2 - 4
10. | VIl u VIl rpynmel, moGo4YHbIE TOATPYTIITEI 4 - 2
11. | Ioxyuerue xmopa. M3ydeHue ero CBOUCTB. XJIOPOBOJOPOI. - 4 2
KucnopoHsle coelMHEHHUS XJI0pa.
12. | Bpowm, #ox 1 X COeMHEHUS. - 4 4
13. | Cepa. CepoBonopon. Cymsdpunsl. KucinopoaHsie coequHEHUS - 4 2
CepBhl.
14. | A30T ¥ €ro coeJMHEHUSL. - 4 4
15. | ®ocdop u ero coeTUHEHUs. - 4 2
16. | Vriepos u ero COeIMHECHUS - 4 2
17. | KpemHuuii u ero coeiMHEHUS - 2 2
18. | OmoBO, CBUHEI] M UX COCAMHEHHUS - 2 4
19. | HlemoyHble METAJLIBI M UX COCTUHCHUS. - 2 4
20. | HlenouyHo3eMeabHBIE METAIIBI U UX COETUHCHUS - 2 3
21. bop, antoMuHNN 1 X COETUHEHUS - 4 4
22. | Menp, cepeOpo 1 UX COCIMHCHUS - 4 4
23. | lluHK, KaAMWH U X COeIUHEHUS - 4 4
24. | XpoMm u ero coeTuHECHUs - 4 4
25. | Mapraseri u ero COeTMHeHHUS - 4 4
26. | XKeneso u ero coeAMHEHUs - 4 4
27. | KobanbT, HUKENh ¥ UX COETUHEHUS - 4 2
HUTOI'O 3a 2 cemecTp 36 60 93
IK3aMeH
Bcero: 72 120 186

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucCuyuniuHbl

Paznen | «OBLIASA XUMMUS»

Beenenue. [Ipenmer xumun. Ilonstue o matepun. KoHKpeTHBIE BUIbI MAaTEPUU: BEIIECTBO U
noje. JIBwxkeHue Kak (¢opma CyIIECTBOBAaHUS MaTepuu; (QOpPMBI JBHXKEHUS MaTepuu;
xummuueckast ¢opma JBHKeHUsA. Puinocopckoe U XUMHUYECKOE TOHSATHS BELECTBA. YPOBHU
OpraHU3aliy BEIIEeCTBA, U3y4aeMble XUMHUEMN: aTOMBI, MOJIEKYJIbl, KOHACHCUPOBAHHBIE CUCTEMBI.
Otanel pa3BUTUS XUMHU. CBS3b XUMUU ¢ Onosioruel, GU3NKoi U APYruMHU HayKaMH O TPUpPO/IE.
Ponp xumMuu B 0XpaHe OKPYXKaroLEen Cpebl.

Metoapl xumuHM. XUMHS - SKCIepUMEHTalbHas Hayka. HaOmioneHus, SKCIepUMEHT.
@opMbI 3amMcU pPe3ylbTaTOB JKCIEPUMEHTA: KaueCTBeHHas M KojuuecTBeHHas. Ludposas
(TabnuuHas), rpaduueckas U aHanuTU4YecKas (GopMbl 3anucH pe3ynbTatoB. Hakomienue ¢akTos,
00paboTKa pe3yabTaToOB U3MEPEHUH, 00I1Iee MOHATHE O MOTPEUTHOCTH U3MEPEHHUI U O CIIoco0ax
€€ YMEHBIICHUSI.

3HayeHne XMMUHU KaK yueOHOro rnpeamera B GopMUpOBaHUU TUYHOCTH. [legaroruueckas
JIeATEIbHOCTh BEJIUKHUX YUEHBIX-XUMHUKOB.

HNuTepakTuBHas popma: Pabora ¢ IHTepHET-UCTOUHUKAMHU



ATOMHO-MOJIEKYJIAPHOE YYEHHME. OCHOBHBIE IIOHATUA U

3AKOHBI XUMHUU.
DKcrnepuMeHTalIbHbIE 000CHOBaHUS MPECTaBICHUN 00 aTOMe Kak CII0KHOM cucteme. OTKpbITHE
anekTpoHa. PagmoaktuBHOCTh. OCHOBHBIE XapaKTEPUCTUKU O-,3- U y- nydeil. Monenb aroma
Tomcona. OmbiTel Pezepdopna mo paccesnuio o-uactui. Ilnanerapnas mozenp atoma. Ee
JIOCTOMHCTBA U HEJOCTaTKU.

Teopus aroma Bogopona o bopy. OObsicHeHHE criekTpa aToMa Bojiopoaa. BHyTpennue
IIPOTUBOpEYUS TEOpUH aroma Bojopoxaa 1o bopy. IlonsiTkn ux ycrpanenus. KopmnyckymnspHo-
BOJIHOBOM yasin3M 4actwuil. [Ipunnun HeonpeaeneHHocTu I eizenoepra.

HNurepakTuBHas ¢opma: Pabora ¢ MIHTepHET-UCTOUHUKAMU

KBanToBO-MexaHuueckasi MOJIeNb aromMa Bojopoja. KBaHTOBbIe uMcia Kak MapaMeTpsl,
OMPEIENISAIONINE COCTOSIHHE DIIEKTpOHa B atoMe. ['maBHoe (N), opouransaoe (I), MarautHOE (M) 1
cnuHOBOE (Ms) KBaHTOBBIE uucia. Du3nyecKuil cMbICT KBaHTOBBIX uucen. [lonstue 00
3JIEKTPOHHOM OOJIaKe.

Atomubpie opOutamu (AQO). OcCHOBHOE W BO30YKIEHHOE COCTOSHUE. BBIPOXKICHHBIC
cocrosiHus. Bug aTomMHbIX S-,p-,d- u f- opOuraneii.

CoOcTBEHHbIE YIJIOBOM W MAarHUTHBII MOMEHTBHI AJIEKTpOHA (CHOMH) U CIMHOBOE
KBAaHTOBOE YUCIIO Ms EMKOCTb 3JIEKTPOHHBIX CIIOEB.

MHOro351eKTpOHHbIE aTOMbl. XapaKTEPUCTHUECKUE PEHTTEHOBCKUE CIIEKTPhl aTOMOB.
3akoH Moznu. 3apsansl saep aromMoB. Tpu OpuHIMNA 3aroyiHEeHWs OpOuTalel B aromax:
IOPUHLMI HauMeHbIlled 5Hepruu, npuHuun (3anper) [laynu, npaBuno ['ynpa. Ilopsaok
3alloJHEHUs aTOMHBIX opOutaneil. IlpaBuno KieukoBckoro. OnekTpoHHblE (HOPMYIIBL.
CumBonmueckast ¥ rpadudeckas (POpMbI 3aITUCH FIEKTPOHHBIX (POPMYIL.

Snpo Kkak JuMHaMM4yecKas CHUCTEeMa IIPOTOHOB M HEWTPOHOB. YcCTOHuYuBBIE U
HEYCTOMYUBBIC SI/IpA.

CBoiicTBa N30IMPOBAaHHBIX ATOMOB. ATOMHBIE PaNyChl (KOBaJCHTHbIE, METAJUINYECKHE).
Oneprusi moHuzanuu. CpOACTBO K IIIEKTPOHY. DIEKTPOOTPHUIATENHHOCTh. (OTHOCUTENbHAS
AJIEKTPOOTPHULIATEIBHOCTb. Y CJIOBHBIE HOHHBIE paanyChl. MarHuTHbIE CBOMICTBA aTOMOB.
JnamarneTusm, napaMarHeTusM.

HNuTepakTuBHas popma: Pabora ¢ IHTepHET-UCTOUHUKAMH.

OtkpeiTHe mnepuoanyeckoro 3axkoHa JI.M.MengeaeeBa. I[IpuHuun noctpoeHus
€CTECTBEHHON CHCTEMBI 311eMeHTOB. Vcnonbs3oBanue J[.M1.MeHeneeBbIM MEeTO1a MHTEPIOALUN
JUISL UCIIPABICHUS aTOMHBIX MAacC M IPEICKa3aHHUs CBOMCTB €€ HE OTKPBITBIX JJIEMEHTOB.
OKCepUMEHTAILHOE MOATBEPKACHUE TeopeTHUecKkux npenckasanui [1.11.Menneneesa.

Bormpocsl, noctaBieHHbIE NMEPUOANYECKUM 3aKOHOM M IMEPUOAUYECKON CHCTEMOMW, HX
paspelieHrne ¢ TMO3MLUH IMpeJcTaBieHH o cTpoeHnu aromoB. CoBpeMeHHas (opMyIupoBKa
MIEPUOIUYECKOT0 3aKOHA.

HNuTepakTuBHast popma: YueOHasi IUCKYCCUS O POJIM MEPUOTUIECKOTO 3aKOHA.

[lepuoanueckas cucreMa Kak €CTECTBEHHas CHUCTEMa JIEMEHTOB. J[nMHHas U KOpOoTKas
dbopmbl iepuoanueckux Tadmuil. [leproasl, rpymnmsl, moaArpymnbl. CBs3b MOJ0KEHUS JIEMEHTA B
MEPUOANYECKON CHCTEME C ANEKTPOHHBIM CTpOeHHEM ero aromMa. OCOOEHHOCTH SIEKTPOHHBIX
KOH(Urypamnuii aTOMOB 3JIEMEHTOB TJIaBHBIX W MOOOYHBIX MOArPYII. DieMeHTHl S-,p-,d- u f-
ceMelcTB. CBSA3b CBOMCTB 3JIEMEHTOB C MX IMOJOKEHUEM B IEPUOJUUYECKOM cucTteMe. 3meHnenue
BEITMYUH PAJNyCOB DHEPTUH HMOHU3AIMH, CPOJCTBA K DJEKTPOHY M DJIEKTPOOTPHUIATEIBHOCTH
aTOMOB JIEMEHTOB C POCTOM 3apsiioB uX saep. [leprnoagndHOCTh U3MEHEHUS CBOMCTB 3J1EMEHTOB
KaK TMPOSIBJIICHHUE MEPUOANIHOCTH U3MEHEHUS DJIEKTPOHHBIX KOHPUTYpAIii aTOMOB.

HNurtepakTtuBHas ¢opma: [pymnmoBoe o0OCyXAEHHE O pa3IUYHBIX  Qopmax
MePUOTUYECKON TAOHIIBI.



XUMHNYECKASA CBsI3b U CTPOEHUE BEHIECTBA. Dpomromnus B3IISI0B Ha
CYIIHOCTh XUMUYECKOU CBsI3U. OCHOBHbBIC XapaKTEPUCTUKU XUMUUYECKOW CBSI3U: IJIMHA, SHEPT U,
HaIlpaBJIECHHOCTb. BaneHTHbIN yron. OCHOBHBIE TUIIBI XUMHUYECKOU CBSI3H.

KoBanientnast cBsizb. Meton BaneHTHbIX cBsazedt (MBC). ®dusuueckas ujes merona:
o0pa3oBaHHe JABYXIIEHTPOBBIX JBYXAJIGKTPOHHBIX  CBSI3€H, MPHUHIMII ~ MaKCUMAaJIbHOTO
nepexpbiBanus AO.

JlBa MexaHu3Ma o0Opa3oBaHMsI KOBAJEHTHOM CBs3U: OO0OOIIEHHE HEeCHapeHHBIX
AJIEKTPOHOB PA3HBIX aTOMOB M JIOHOPHO-aKIeNTOPHBIN Mexanu3M. [lomsipHocTs cBsizu. CBoiicTBa
KOBAJICHTHOM CBSA3U: HACBIILIAEMOCTh, HAIIPaBJIEHHOCTb, MOJISPU3YEMOCTb.

Teopuss HampaBieHHBIX BaJleHTHOCTEH. [ mOpuamsanusi aromubix opoOutaneir (AO).
VYcioBus yCTOMYMBOCTH THOpUAM3AIMM aTOMHBIX opoOutaneil. Tumbl rubpumuzanuu U
reoMeTpusi MosieKyis. [loysipHOCTh CBsi3ell M TMOJIIPHOCTH MOJIEKYJ B LI€JIOM, G- U T- CBS3H.
KpatHocts (mopsimok) cBsizu. DakTophl, BIUSIONIME HA MPOYHOCTH CBs3U. IlonspuzyemocThb
KOBAQJICHTHOM CBSI3U. 3aBUCUMOCTb MOJISIPU3YEMOCTH CBSI3H OT €€ JJIMHBI.

HNurtepakTtuBHas gopma: Pabora B mapax ¢ 3J1€KTPOHHBIMH Y4eOHUKAMHU.

Meton MonekymsipHbix opoutaneit (MMO). @usndeckas uaes MeToaa: AeIOKaIu3aus
AIIEKTPOHHOM IUNIOTHOCTU MEKY BCEMHU SPAMHU.

Meton JIKAO MO, - u T-MoneKyysipHble OpOUTANU KaK JTUHEHHass KOMOUHALUA S- U -
aTOMHBIX opOurtaneil. CasspBatomme u pasppxisiromue  MO.  [lpuHIMD — 3amonHEHUs
MOJIEKYJISIPHBIX OopOuTaneld. DHepreTuyeckre aAuarpaMMbl U 3JIEKTPOHHBIE (OPMYIbI MOJIEKYJI.
dopMabHOE YKCIIO CBA3EH (IBYXAJIEKTPOHHBIX) B MOJIeKyse. PopMalbHbIN HOPSA0K CBSI3U.

I"'omonykIIeapHble MOJIEKYJIbl, 00pa3oBaHHbIe 31eMeHTamu | u |l nepuonoB. 3aBucuMocTh
KpaTHOCTH, IPOYHOCTH U JJIMHBI CBSI3U, @ TAK)KE€ MarHUTHBIX CBOMCTB OT XapaKTepa 3al0JHEHUS
MO B 31X Mosekynax. O0bsCHEHHEe TapaMarHeTu3mMa KIUCiIopoa.

I'ereponykieapHble ByXaTOMHBIE MOJIEKYJbI, 0Opa3oBaHHbIe AneMmeHTamu |l mepuopa.
Oxkcun yrnepona (1), okeup azora (11).CpaBaenue metonos BC u MO.

Nonnas cBs3b. KaTOHBI 1 aHMOHBI B MOJIEKYJIax U TBepIbIX Tenax. CBoHcTBa MOHHOM
cBsi3u. O01acTh MPUMEHUMOCTH HOHHON MOJEIIH.

Mertannnueckast cBA3b. MeXMOIEKYyIspHasl U BHYTPUMOJIEKYJIIpHasi BOJOPOJIHBIE CBS3H.
BausiHue BOJOpOAHOM CBs3M Ha CBOWCTBA BellecTB. Poib BOMOPOIHON CBSI3U B OMOIIOTHYECKUX
IIpoIeccax.

BanenTHOoCTH, cTENEHN OKUCICHHUS M KOOPAWHALMOHHBIE YMCIIA aTOMOB B COCIMHEHUSX
C pa3JIMYHBIM THUIIOM CBS3H.

HNuTepakTuBHas popma: PaboTa B mapax ¢ 3JIeKTPOHHBIMH YU€OHUKAMHU.

Kpucmanne. Tunbl KpUCTAJUTMYECKUX PEIIETOK, OOpa3yeMbIX BEIIECTBAMU C
KOBaJCHTHOM CBS3bI0 B MousieKynax. CBoiicTBa BemiecTB. MIOHHBIE KPUCTAIIIMYECKUE PELLIETKH.
CBolicTBa BEIIECTB C MOHHBIM THUIIOM CBSI3U. MeTaysinyecKkue KpUCTANIMYECKUE PEIIETKH U
¢u3nueckue CBOWCTBA MeTaIOB. MEXMOIEKYJIpHbIE B3auMoJeicTBus. Junonb — IUMOIb,
JUTIONb — MHAYIUPOBAHHBIN U TUCTIEPCUOHHbBIE B3aUMOIEHCTBUS.

HNuTepakTuBHas popma: Pabota ¢ IHTepHET-UCTOUHUKAMHU

Komnnekcnvie coedunenus. lloHATHE O KOMIUIEKCHBIX coequHEHUsX. (OCHOBHbBIE
MOJIOKEHUS KOOpAMHALMOHHOW Teopun A. BepHepa. BHemHsii M BHyTpeHHSs cdepbl
KOMILJIEKCOB. XapaKTepUCTHKa JUraHaoB. KoopAMHAIIMOHHOE YMCIIO KOMIJIEKCOOOpa3oBaTels.
3aps KOMIUIEKCHOTO MOHA.

OCHOBHBIE KJIaCChl KOMIUIEKCHBIX CO€OUHEHHMH. M30MepHs KOMIUIEKCHBIX COEIMHEHUM.
I'mppatHas W KOOpAMHALMOHHAs wu3omepus. [Juc- wm mpauc- un3zomepuss. HomeHnknaTtypa
KOMIIJIEKCHBIX CO€IUHEHUN.



[Ipupona XuMHYEeCKOM CBSI3W B KOMIUIEKCHBIX COEIMHEHMSX. PaccmoTpeHue ee c
HO3UIIMHA METO1a BAJICHTHBIX CBSI3€EH.

HNurepakTtuBHast ¢opma: ['pynmoBeie TBOpueckue 3amanHus. Pabora ¢ HMHTepHer-
HMCTOYHHUKAMU.

3AKOHOMEPHOCTHU XUMHNYECKUX ITPOLHECCOB.

XHMHYeCKHE Ppeakluu W HX KiIaccHUKAUM 10 XapakTepy B3auMOJACHCTBUS
pearupyroumx BEILIECTB (oOMeHHBIE, OKUCITUTEIbHBIE - BOCCTAaHOBUTEJIbHBIC,
KOMJIEKCOOOpa3oBaHusl). YpaBHEHUS XUMHUECKUX peakiuil. CTeXHOMETpUUYECKHE PacdeThl C
MCII0JIb30BaHUEM BEJIMYUH Macc U 00BEMOB.

HNuTtepakTuBHas ¢gopma: PabGora B MUKporpymnmnax rno npoBeCHUIO XUMHUYECKHUX OIBITOB

Peakuuu, uaymue c u3MeHeHHMEM W 0e3 HM3MEHEHMs] CTENEHH OKHCJICHHUS aTOMOB
aeMeHTOB. Kitaccuukamusi OKHCIUTEIIBHO — BOCCTAHOBHTEIBHBIX PEAKIHMA. DJIEKTPOHHAs
TEOpPHsI OKUCIICHHUS.

Oxkucnurenu u BoccTtaHoOBUTENW. [IpaBuia cocraBiieHUs YpaBHEHUM OKHCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEaKIHMii. MeToAbI ANIEeKTPOHHOTO OajaHca M 3JIEKTPOHHO- MOHHBIN. Poib
Cpelipl B IPOTEKAHUU OKUCIUTEIBHO — BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

B3aumopeiicTBue MeETaluIOB C KHUCIOTaMU W COJISIMM B BOJHBIX pacTBOpax Kak
OKHCIIUTEIBHO - BOCCTAHOBUTEIBHBIN IPOLECC.

HNurtepaktuBHas dopma: ['pynmnoBeie TBopueckue 3agaHus. PaGora c HHTtepHer-
HMCTOYHUKAMH.

DNEeKTPOXUMHUECKUM psAJ  HampspDKeHUH MeTauioB. CTaHIapTHBIE  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE NOTEHIMANbl. HamnpaBieHHOCTh OKHMCIWUTEIBHO — BOCCTAHOBUTEIbHBIX
peaKkuuii B pacTBOpax.

3HaueHHE pPEeaKUUd OKHUCIEHHUS — BOCCTAHOBJIIEHMS B J>KMBOM M HEXKUBOW MPHUPOJIE.
OKHUCIUTEILHO - BOCCTAHOBHUTEIILHEIE IMpONHECChI B ITPOMU3BOJCTBE.

OO6mue crnocoObl MOTyYeHHUs] U CBOMCTB KUCJIOT, OCHOBaHHH, mienodeld. I'eHeTndeckas
CBsA3b MCXKY KiIaCCaMU HEOPTaHNICCKUX CBSI3EH.

HNurepakTuBHas ¢gopma: PaboTa B MUKpOTpYIINax MO MPOBEICHUIO XUMUYECKUX OMBITOB

Cxopoctb xumu4yeckoil peaknuu. Ee konmuecTBeHHOe BbIpaxeHue. MctuHHas u
CpPENHss CKOPOCTH.

@DaxTopel, BIMAIOIIAE HAa CKOPOCTb XMMMUYECKHUX PEAKLHUH. 3aBUCHUMOCTb CKOPOCTH
peakiuu OT KOHIIEHTpaluu pearupyrommux BemiectB. Pabotel H.H. bexeroBa. 3akon neiicTBus
Macc. Ero mpruMeHeHuwe miii TOMOTE€HHBIX M TE€TEpOreHHBIX cucrteM. KoHcTaHTa CckopocTu
peakuuu. BnusHue gpaxkropa HOBEpXHOCTH Ha CKOPOCTh PEAKLIMU B TETEPOr€HHOM cpefe.

3aBUCHUMOCTh CKOPOCTH pEeakLUU OT TeMIIepaTypbl, TeMIepaTypHbIH KO3(PQUIUEHT.
[TonsiTHE 00 AaKTUBHBIX MOJIEKYJIaX U SHEPTUU aKTHUBAIIUH ITPOILECCa.

[IpocToii, WOHHBI W pagUKAIBHBIA MEXaHW3M XHUMHUYECKHX peaknuii. CBOOOIHBIE
panukanbl. [lonarue o wnenHbix peakimax. Paborsl akanemuka H.H.CemenoBa. Karamwms.
BimsiHue karain3atopoB Ha CKOPOCTh peakiuu. Buabl kaTanu3a: TOMOT€HHbBIN, T€TePOTeHHbIA 1
MUKpPOTE€TEPOreHHbIN KaTallu3, aBTOKATaJN3, IIOJIOKUTEIbHBIH W OTPHULATENBHBIM KaTauus.
[Tonsitue 00 wmHrubutopax. OcoOGeHHOCTH (GEepMEHTOB Kak Karaiau3aTopoB. lcmomb3oBanue
KaTaJln3a B MPOMBIIIIJIEHHOCTH. Posb KaTanu3aropoB B OMOJIOTMYECKHUX MPOLIECCaXx.

HeoOpatumble 1 oOpaThMble XUMHYECKHE pEaKIHMH. YCIOBUS O0OOpaTUMOCTH U
HEOOpaTUMOCTH XMMHUYECKHUX IPOLECCOB. XUMUYECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
PaBHOBECHSI.



[Mpunmun Jle I[llatense. CwmenieHue XMMUYECKOTO PABHOBECUS IPU HM3MEHEHUU
KOHIIGHTpAllMid pearupyroniux BeIIeCTB, HaBlieHUs U Temieparypbl. Karanuzaropsl B
00paTUMBIX MpoIlECccax.

3HaUYeHHE YYEHHSI O CKOPOCTH PEaKUUM U XUMHUYECKOM PABHOBECHM ISl YIPABIICHUS
XUMHUYECKUMHU MTPOIIECCAMH.

HNurtepakTuBHasa ¢popma: Pabora B MUKpOTpyIIax 10 NIPOBEACHUIO XUMUYECKUX ONBITOB.

DJIEKTPOJHMTHYECKAs] JMCCOLMANUS. OJIEKTPOJIUTB M HEDIEKTPOIUTHl. (OCHOBHBIE
IIOJIO)KEHUSL TEOPUM DJIEKTPOJIUTHUYECKON IHUCCOLMALMUA. MEXaHU3M IHUCCOLMALMN BEILECTB C
pa3IM4YHBIM THUIIOM XHMMHMYECKOW CBsA3M. POsb  DIOJSAPHBIX MOJIEKYJ] BOABI B IIpoLeccax
JUCCOLMAlMU U MOHU3alUUU BElEeCTB. MeXaHu3M Iuiparalud aHUOHOB M KaTHOHOB. BnusHue
Ha THAPATAlMI0 pasMepoB U 3apsanoB MoHOB. OOpa3oBaHHE HMOHA TMIPOKCOHMSA. DHEPreTHKa
npouecca JUCCOLUALNH.

Crenenp anexktponuTudeckord auccounauuu. CuibHble U ciaOble  3JIEKTPOJIUTHI
@akTophl, BIMAKOLIME HA CTENEHb JUCCOLMALUU. BBICOKHE 3HAYEHUs AMDIEKTPUUECKOMN
INPOHHUIIAEMOCTH HEKOTOPHIX (DU3MONOTHYECKUX cpel. VICTHHHas © Kaxyliascs CTEleHb
muccoranuu. [lonstue o koapdunuente aktuBHoCTH. [IpuMeHeHne 3aKoHa JefcTBUS Macc K
IpoLEeCCY UCCOLMAIMU CNa0bIX 3JEKTPOIMUTOB; KOHCTaHTa aucconuanuu. CwmemieHue
paBHOBECHsI JAMCCOLMALIUY CIAO0BIX 3JIEKTPOJIUTOB.

HNurepakTuBHasa dopma: Pabora ¢ nHTEepakTUBHOM nockoil. Pabora B MHKporpymmax Mo
IIPOBEJCHUIO0 XUMUYECKUX OIBITOB

DJIEKTPOJHMTHYECKAsi aucconnanusi Boabl. MoHHOe mnpoussenenue Boabl. BiusiHue
TEMIIEpaTyphbl Ha IIpoLEecC AMCCOUMANMM BOAbl. KOHIIEHTpanus MOHOB BOJOPOAA B PacTBOpax.
Bopopoanbiil mokazaTelns.

DNEeKTpOIUTHYECKAsT TUCCOLMALNS KOMIUIEKCHBIX COeAMHEHHH. Jluccounanys Ha MOHBI
BHEIIHEHl M BHyTpeHHeH cdepsl. Jucconumanys KOMIUIEKCHOTO MOHA B BOJHOM pPAacTBOpE Kak
peakuus 3aMEIIEHUs JIMTAaHI0B MOJIEKYJIAMH BOJBL. Y CTOMYMBOCTh KOMIUIEKCHBIX HOHOB B
pactBopax. KoHcranTel Hectoiikoctu. OOpa3oBaHMe M pa3pyllleHHEe KOMIUIEKCHBIX HMOHOB B
pacTBopax.

Kucnorsl, OcHOBaHMS, COIM B CBETE TEOPUM DJIEKTPOJIUTHUECKON JMCCOLMALMH.
Crynenuartas aucconuanusi. OCHOBHBIH M KHUCIOTHBIM THIBl JUCCOLMALIMKA THJIPOKCHIOB.
AmboTepHble TUIPOKCUABI. 3aBUCUMOCTh THMA JUCCOLUMAIMM M CHJIBl TUIPOKCHIOB OT
OTHOCHTEJIBHOM NOJIIPHOCTH XUMHYECKUX CBSI3€M B MOJIEKYJIax.

HNuTepakTuBHas ¢opma: PabGora ¢ mHTepakTHBHOM nockoi. Pabora B MHKporpymmax mno
IIPOBEICHUIO0 XMMUYECKUX OIIBITOB.

Peaxkuus ruapoausa. ['maponus coneid. Pasnuyneie ciaydan ruaponusa coiel. Peakuus
Cpenbl B BOJHBIX pacTBopax cosiei. OO0paTuMplii 1 HEOOpATUMBIN TUAPOIN3EI coneil. CTeneHp u
KOHCTaHTa FUAPOJIN3a.

OObscHeHne THUIpoiN3a cojed U aM(OTEepHOCTH THUAPOKCHUAOB C TOYKU 3pPEHUS
AJIEKTPOJIUTUYECKON TUCCOLMAIUN aKBAKOMIUIEKCOB M IIPOTOIUTHUYECKOM TEOPUU KHUCIOTHO -
OCHOBHBIX PaBHOBECHI.

dakTopbl, cMeIlaoe paBHOBecHe Tuaponu3a. OObACHEHHE MeXaHU3Ma Ipoliecca
TUAPOIN3a COJIEH C TMO3HINI MPOTOIUTHYECKOW Teopuu. Ponb ruaponmsa B OMOJOTHYECKHX,
XUMUYECKHX IIPOLIECCAX U IIPOLIECCAaX BHIBETPUBAHUS MUHEPAIIOB U TOPHBIX IIOPOJ.

PaBHOBecME B HACBHIIEHHBIX  PAacTBOPAaX  MAJIOPACTBOPUMBIX  DJIEKTPOJIMUTOB.
[Tpou3sBeneHne pacTBOPUMOCTHU. Y CJIOBUSL 00Opa30BaHUsI U PACTBOPEHUS OCAJIKOB.

Peakuuu B pacTBOpax »3JEKTPOJMTOB (MOHHBIE peakiuu). MexaHu3M MNpOTEKaHUs
peakuuii B pacTBOpax 3JIEKTPOIUTOB. HampaBieHHOCT, OOMEHHBIX peakIMii B pacTBOpax



3eKTponuToB. HampaBieHHOCTh OOMEHHBIX peakUuid B pacTBopax 3JeKTpoiauToB. I[IpaBuio
beprome.

HNurepaktuBHass ¢opma: PaGora ¢ umHTEpakTUBHON nockod. Pabora B MHMKpOrpymmax o
MIPOBEICHUIO0 XMUMUYECKUX OIBITOB.

ONEeKTPOIN3 KaK OKUCIIUTEIILHO - BOCCTAHOBUTEIIBHBIN ITpoLEecC. DIEKTPOJIU3 PACILIABOB.
DJEeKTPOIU3 BOHBIX PACTBOPOB KHUCIIOT, ILEJI0YEH, COJIEH U ero NpakTHIeCKoe 3HaYeHHUE.
HNutepakTuBHas  ¢opma: ['pynmoBble  TBOpYECKME  33JaHMUs [0  COCTaBJIECHUIO
9KCHEPUMEHTAJIbHBIX 3a7ay.

PA3JEJI Il. <KHEOPITAHUYECKAS XUMMUS»

HEMETAJUJIBL. Bomopoa. Ctpoenue aroma Bogopojaa. Ilonoxkenue Bojgopoja B
MEePUOIUYECKON CHUCTEME XHUMHUYECKHUX 3JIeMeHTOB. M3otombl Bomopona. Pacmpocrpanenue
Bojiopoga B mpupoge. CtpoeHue MoiieKynbl Boaopoza. JlabopaTropHble W NPOMBIILICHHBIC
crocoObl  moJiydeHHus: Boaopona. Du3nyeckue W XUMHUYECKHE CBOWMCTBa  BOAOPOJA.
MounekynapHblii U aTOMapHbIl BOJOpPOA Kak BoccTaHoBUTENb. CoeIMHEHHs BOJIOpoOJa C
MeTaylaMH M HEMETajlJlaMM, MX KHCJIOTHO-OCHOBHEIE M OKHCIMTEIIBHO - BOCCTAHOBHTCILHBIC
cBoiicTBa. Mepbl MpeJ0CTOPOKHOCTH MpU padoTe ¢ BogopoaoM. Boropoa — Tomnuso Oyayiero.
HNuTepakTuBHas popma: Pabota B MUKpOTpyIIIax 1Mo MpoBEACHNUI0 XUMUYECKUX OTBITOB.

Iagorennsl. OOmias xapakTepUCTUKA aTOMOB D3JIEMEHTOB U MPOCTHIX BEIIECTB.
XapakTepucTuKka COCJUHEHHHM TaloreHoB Ipyr ¢ apyroM. buosjormdeckas pojb MPOCTHIX
BCIICCTB M COCJAMHCHUI, 00pa30BaHHBIX TajoreHamMu. Mepbl MPEeIOCTOPOKHOCTH TIpH padboTe ¢
raJloreHaMHu.

®Top. Pacmpoctpanenue ¢rTopa B MNpupose, CHOCOOBI MonydeHus. Duznyueckue u
xummudeckue cBoiictBa ¢ropa. Coenunenus ¢ropa. DTOpoBOAOPO, MOTyUYEHHUE U CBOMCTBA.
®dTopoBogopoaHas kuciora, (Gropuasl. dtopua kucinopona. llpumenenme ¢ropa u ero
COEIMHECHUM.

Xnop. Haxoxnenue B npupojie, n3oromnsl. JIabopaTopHble ¥ IPOMBIIIIEHHBIE CIIOCOOBI
MONTyYeHUsl XJiopa, ero (¢u3nyYecKue M XHUMUYecKue cBoiicTBa. lIpuMeHeHue Xjopa W ero
coenuHeHUi. OXpaHa OKpy»Karolel cpebl oT 3arpsizHnenus xjaopom, [TJIK xmopa.

MexaHu3M B3aMMOJEHCTBUS XJIOpa C BOJOPOAOM. XJIOPOBOAOPOJ, COJIsIHAs KHCIIOTA:
MPOMBINIUICHHBIE W JabOpaTOpHBIE CIOCOOBI TOMYYEHHUs. XapakTep COCIWHEHMs XJopa C
MeTalamMu, GU3NUecKue U XMMHYECKHe CBOMCTBA COeTUHEHHH, TpuMeHeHue. Bzaumoeiicteue
XJI0pa C BOJIOH, IIEJIOYaMH U IPYTUMHU CJIOKHBIMU BELIECTBAMH.

Kucnoponueie coenvHeHHs] XJopa: OKCHIBI, KHUCIOTHI, cojii. CpaBHEHHE CHIIBI,
MIPOYHOCTHU M OKUCIIUTEIbHBIX CBOMCTB OKCOKHUCIIOT XJIOPA, CTEPEOXUMHUS X aHUOHOB.

Bpom. Mox. Pacmpoctpanennme B mpupoxe, IONydeHHE B J1a00paTOPHH M
MPOMBINIICHHOCTH. Du3nuecKkue M XUMHUYECKHe CBoicTBa Opoma u ioma. bpomoBomopon u
nonoBoaopoa. bpomoBomopoaHas U HOAOBOAOPOAHAS KUCIOTHI, X coiu. [lomydenue, cBoiicTBa
Y IPUMEHEHUE.

CpaBHHTENBbHAsT  XapaKTEPUCTHKA  CHJIBI  TaJOT€HOBOJOPOJHBIX  KHUCIOT |
BOCCTAHOBUTEJIbHBIX CBONCTB MX aHMOHOB. HampaBieHHOCTh peakiuil MeXJy rajioreHamMu u
BEIIIECTBAMH, COACPKAIUMHU TATIOTE€HU-UOHBI.

CpaBHHTENIbHAST XAPAKTEPUCTUKA OKCOKHCIOT TajOre€HOB C OJMHAKOBBIMHU CTEHEHSMHU
OKHCIIEHUS KHCIOTOOOPA3YIOIINX JIEMEHTOB.

HNurepakTuBHas ¢popma: Pabora B MUKpOTPYIIAX MO MPOBEACHUIO XUMUYECKUX OMBITOB.



Kucaopona. 3oronsl kucnopoga. CTpoeHne MOJIEKybl KMCIOPOAA, €ro apaMarHeTU3M.
®uznyeckue U XMMUYECKHE CBOWCTBA KHciopona. Ponb kuciopona B mpupoze. AoTponus
kucinopozaa. O30H. XuMu4eckue CBOMCTBA 030HA, €ro MoJyyeHue, 00pa3oBaHHUE B IIPUPOJE.

Kucnopon kak oxuciautens. B3auMoaencTBHE € KHUCIOPOJOM IIPOCTBIX M CIIOKHBIX
BellecTB. [IpoMblnuieHHbIe U J1aOOPAaTOpPHBIE CIOCOOBI IOJIYYEHHUs KUCIOpOJa, O0JIACTH €ro

MIPUMEHEHUS.
Bomoponneie coemuHenus kuciopona. Boga W mepokcuj  BOAOpONA, COCTaB M
AJIEKTPOHHOE CTpPOE€HHE UX MoJekyld. KuciaorHo-ocHOBHbIE A OKHUCIUTEIBHO -

BOCCTAaHOBUTEJIBHBIE CBOWCTBA IEpOKcHIa Bojxopona. llepokcuasl MeTalnoB, UX IOJIyYEHUE,
CBOMCTBA U IPUMEHEHHE.
HNuTepakTuBHas ¢popma: Pabora B MUKpOTpynnax no npoBeIeHHI0 XUMUUYECKUX OIbITOB

Cepa. Cepa B npupoze. Amiorponus cepbl. DU3NYECKUE U XMMUYECKUE CBOMCTBA CEPHI.

Bomoponusie coenumHeHust cepel. CepoBOAOpOA, €ro CTpoeHHe, (QHU3MUECKue U
XUMHYECKHE CBOMCTBA, (hM3HoIorHueckoe Aeiicteue ceporogoposa, ero [1JIK. CepoBogoponnas
KHCJI0TA U CYJIb(PUAbI, UX BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ Maponu3 cynbpuaos.

Kucnoponusie coegunenust cepsl. Okcun cepbi(1V): ero ¢dusmueckne u XUMHYECKHE
CBOICTBa, JaOOpPaTOPHbBIE U MPOMBIIIEHHBIE CIIOCOOB! Noay4YeHus. Pusnoaoruyeckoe IeHcTBUE
u [TIJIK. Xumuueckue cBOMCTBAa CEPHUCTOM KUCIOTHI U CYIb(MUTOB.

Oxcup cepsl (VI), ero pusznueckne 1 XuMuyeckue CBONCTBA.

Cepnas xucnora. CBoiiCTBa KOHIIEHTPHUPOBAHHOW U pa30aBICHHON CEPHON KHUCIOTHI
B3aumonelicTBue ¢ MeTauiaMy, HEMETallaMU U CJIOKHBIMU BellecTBaMu. [IpaBuiia oOpatenus
C KOHLIEHTPUPOBAHHOU cepHOM KUCIOTOW. CONM CEpHOM KHUCIOThI, UX HAXOXKIEHUE B MPUPO/IE,
CBOICTBa M INpUMEHEHHE. 3HAUYE€HHUE CEPHOM KHUCIOThI M €€ COJIed B HApPOJHOM XO34HCTBE.
buonornueckas posb cepbl, KpyroBOpOT CEpbI B IPUPOJIE.

HNurepakTuBHas ¢popma: Pabora B MUKpOTpYyIIax 1Mo NpOBEACHUIO XUMUYECKUX OMBITOB.

A3zor. Aot B npupone. CTpoeHHe MOJIEKYJbl a30Ta W MPUYMHBI €€ YCTOMYMBOCTH.
dusnueckue M XMMHUYECKHE CBOMcTBa a3ora. JlabopaTopHble M IMPOMBILIUIEHHBIE CIIOCOObBI
MOJIyYeHUsl, IPUMEHEHUE a30Ta, 0COOCHHOCTH B3aUMOJICHCTBUS a30Ta C KMUCIOPOJIOM.

AMMuak. DJIEKTPOHHOE CTPOCHHE U F€OMETPHs MOJEKYJbl. DU3HUECKHEe U XUMHUECKHE
CBOICTBa aMMMaKa, €ero MoJy4yeHHe B IPOMBIIUIEHHOCTH U B 1abopaTopuu. JJoHOpHBIE CBOMCTBA
aMMMaKa TpH B3aUMOJICMCTBUM C BOJOM, KHCIOTaMM M B KoMmIuiekcooOpasoBanus. Comu
aMMOHHUS, UX CTPYKTypa M CBOMCTBA. IIpOJyKTBI TEPMUYECKOTO PA3JIOKEHUS COJIEH aMMOHMUSI.
OxucneHnue aMMuaka.

Peakuust 3amemnieHuss aTOMOB BOJOpOJa B MOJIEKYJIE aMMMaka. AMHABI, UMUABI U
HUTpUIbl MeTaiioB. ['miapasun. 'mapoxcunamuH. A30THCTOBOJOPOAHAS KHUCIOTa W a3ubl.
CrtpoeHne MOJIEKYT U OKHCIUTENIBHO - BOCCTAHOBUTEIIbHBIE CBONCTBA BOJOPOIHBIX COEANHEHNN
asora.

Kucnoponusie coenunenust azota. OKCUABI a30Ta: CTPOEHUE MOJIEKYJ, YCTOWYMBOCTb,
MIOJIy4EHHUE U CBOMCTBA.

A3oTucTas KACI0Ta, HUTPUTBL. A30THAsI KUCJIOTAa. DJIEKTPOHHOE CTPOCHHUE U T€OMETPHUS
MOJIEKYJIbl. XHMHMYECKHE CBOWCTBA A30THOM KHUCIOTBHI: B3aWMOJEHCTBHE C METaUIAMH U
HEMeTaJlJJaMM KOHIICHTPHUPOBAHHOM U pa30aBieHHON a30THOH kucnoTel. Hutpatsl. Tepmudeckoe
pa3oKeHNE HUTPATOB.

buonornueckass ponb azota. I[IpoGnema cBA3aHHOTO a30Ta. A3OTHBIE YIOOpEeHHS.
Kpyrosopor a3ora B npupo/e.

HNuTepakTuBHas popma: PaboTa B MUKpOrpyIax Mo MPOBEACHUIO0 XUMHUUECKUX OIBITOB

®ochop. Baxueiimue npupoansie coeauHeHus (ocdopa, momydeHue. AIIOTPONHs
docdopa. TokcuanocTs 6emoro dhochopa, Mepsl MPETOCTOPOKHOCTH TIPH pabOTE C HUM.



®dochuasr MeramwioB. Coemunenus (ochopa ¢ Bomopomom, dochunsl. CpaBHEHHE
reOMETPUH MOJIEKYI M CBOMCTB (pocrHa M aMMuaKa.

Kucnoponusie coeaunenust gochopa. Oxcunpl pochopa. M3meHenne ycTOWIMBOCTH,
KHCJIOTHBIX U OKUCIIUTEIILHO- BOCCTAHOBHTEIBHBIX CBOMCTB B PsAY OKCOKHCIOT (hochopa. Conu
opTrodochopHOi KHUCIOTHI, UX MpaKTHUYeCKoe IMpuMeHeHue. buonormueckas poib (ocdopa,
docdopusie ynodpenus. Vcnonb3oBanne (pochopHbIX ymoOpeHUi Ha MOYBax C Pa3IMYHBIMH
3HayeHusamu pH.

HNurtepakTuBHasa ¢popma: Pabora B MUKpOTpyIIax 10 NPOBEACHUIO XUMUYECKUX ONBITOB.

Yraepoa. Yriepon B mpupoze. Ammorponws yriepoaa: anmas, rpadur, kapown. Mx
CTPYKTypa, (QHU3WYECKHe U XHUMHYECKHE CBOMCTBA, NPAKTHUECKOE 3HAueHue. Xapakrep
ruOpuIu3a aTOMHBIX OpOuTaneil yriepoaa B aJuIOTPONHBIX (popMax. XUMUYECKHE CBOICTBA
yraepoaa. [IpakTuueckoe CHOIb30BaHUE BOCCTAHOBUTENBHBIX CBOMCTB yriepoaa.

Bonoponnsie coequHenust yriaepoaa. Yriaepoa B OpraHM4ecKux coequHeHusx. Kapoumbt
METAJIJIOB, UX 00Ilas XapaKTepUCTHKA.

Kucnoponusie coenuaenus yraepoaa. Okcun yraepoma(ll), crpoenme, dusudeckue u
XUMHUYecKue cBoiicTBa. ®Dusnonoruueckoe nedcTBue okcunpa yriepona (1) u  mepsl
IIPEIOCTOPOKHOCTU Npu padoTe ¢ HUM. llepBas momouls Mpu OTPaBICHUH YrapHbBIM Ta3oM.
®ocren. KapOoHUIIBI METAIIOB.

Oxcup yrnepona (1V), crpoenue ero Mosiekysnbl, (PU3HMUECKUE U XUMHUYECKHE CBOWCTBA.
[TpoMbinieHHBIE U J1a0OpAaTOPHBIE CIIOCOOBI MONy4eHUs. YTojibHas kucinorta. KapOoHatsl u
THJIPOKApOOHATHI, PACTBOPUMOCTH, THIPOJIH3, TEPMHUYECKas yCTOWYMBOCTh. Kpyrosopor
yriaepoja B MPUPOJIE.

HNurepakTuBHas ¢popma: Pabora B MUKpOrpyIax 1o NpoBEACHUI0 XUMUYECKUX OIBITOB.

Kpemnuii. Kpemnmnii u ero coenunenus. Kpemunii B npupoje. [IpupoaHbie CUIMKarsl.
[TpomblmieHHble U Ja00paTOpHBIE CIIOCOOBI MOdydyeHus: KpemHusa. CBOMCTBa KpeMHHS U €ro
npuMeHeHrue. BogopoaHble coelMHEHNS KPEMHUS, UX OTIMYME OT YIriieBoJ0po0B. CHUIUIUAbI
MetainoB. [luokcun kpemHusa. Kpemuuesblie kucnorel. Cuimkarel. PacTBopumoe — CTEKIO.
Kgapu.

HNuTepakTuBHas opma: PaboTa B MUKpOIpyIax Mo MpOBEACHUIO0 XUMUYECKUX OMBITOB.

HNueprtHbie raspl. MicTopus OTKpEITHS HHEPTHBIX I'a30B. DJIEKTPOHHAS CTPYKTypa aTOMOB
U TI0JIO)KEHUE B mepuoauyeckoil cucreMe. OObACHEHHWE HEBO3MOXXHOCTH CYIIECTBOBAaHUS
JIByXaTOMHBIX MOJIEKYJ C TIO3MLUM MeTola MOJEKYIsIpHbIX opoOurtanei. IloreHnumans
uoHnzaiun. Haxoxnenue B mnpupone, crnocoObl BblieneHus. @dusznueckue cBoiicTBa.
IIpumeHeHne renus, HEOHa, aproHa. BakHeWInMe COECIWHEHMs KCEHOHAa W KpHUIITOHA, HX
CBOMCTBA, MTOJIy4YEHUE U IIPUMEHEHUE.
HNurepakTuBHass d¢opma: ['pynnoBeie TBOpueckue 3anaHus. Pabora ¢ HWHrepHer-
UCTOYHHUKAMU.

METAJIJIbI I''TABHBIX ITOAI'PVIIIIL. Hleaounbie MeTanabl. PacipocTpaHEHHOCTH B
36MHOM KOp€, U30TOIMHBINA COCTaB, BAXKHEWIIINE MPUPOJHBIE COCAUHEHUS IIEIOYHBIX METAJUIOB.
Crioco6b! mostyueHust IIeNoYHbIX MeTayuioB. CBOWCTBA, MOMyYeHHE M MPUMEHEHHE BaKHEUIIINX
COCIMHEHUI: TUIPUAOB, OKCHUIIOB, THJIPOKCHAOB, MEPOKCUIIOB, cojei. [IpaBuna xpaHeHus u
TE€XHUKa O€30MacHOCTH MpH paboTe cO IIENOYHBIMM METaJUIaMU M IIeJo4YaMd. 3HAYeHUS
COEIMHEHUI HATPHUS U KaJIUs JUIs )KUBBIX opranu3moB. Kanuitnelie ynoopeHus.

HNuTepakTuBHas popma: PaboTa B MUKpOrpyIax Mo MPOBEACHUIO0 XUMHUUECKUX OIBITOB



Maruui. llesouno3emMeIbHbIE METAJLIIbI.

OOmiast xapakTepuUCTHKa AaTOMOB DJJIEMEHTOB TJaBHOH moarpymmsl |l rpymmsr
@dusnyeckue M XUMHUYECKHE CBOWMCTBA IMPOCTHIX BemecTB. [lonmydeHue B NPOMBIIUIEHHOCTH.
[loBenenne MeTa/uUIOB B peaJbHBIX  aTMOC(epHBIX  ycnoBusx. [lpaBunma  XpaHeHuUs
I1E€JI0YHO3EMENIBHBIX METAJIJIOB, MEPBI IPEAOCTOPOKHOCTH IIPU PAbOTE C HUMH.

CaolicTBa, NOJIy4YeHUE TUAPUIOB, OKCUOB, THIPOKCHUIOB, IEPOKCUIOB U COJIEH MarHus u
LICJIOYHO3EMENBHBIX METAJIOB. Marnesus, HeramieHas M rameHas wu3BecTb. (CBONCTBa,
[OJIyueHUE U NpuMeHeHue. PU3NO0JIOTHYECKOe NEHCTBUE COEAMHEHUN I1aBHOM moarpymmsl |l
TPYIIIBL.

HNurepakTuBHas ¢popma: Pabora B MUKporpymmax 1o npoBeeHUI0O XUMHUYECKUX OIBITOB

AmomMuHui. PacnpocTpaHeHue B 36MHOH KOpe, BaKHEWIINE NMPUPOIHBIE COEAUHEHHUS:
¢bu3nueckue M XUMHUYECKHE CBOHCTBa amtoMuHus. llodydyeHue antoMuHUS, HpPUMEHEHHE.
AmomuHoTepMusi. CBONCTBA OCHOBHBIX COEAMHEHUN alIOMUHUS: OKCHJAA, THAPOKCHIA,
TUAPOKCOATIOMUHATOB, coJiel. MIX mpakThieckoe IpUMEHEHHE.

HNurepakTuBHas ¢gopma: Pabora B MUKporpymmnax 1o npoBeAeHUI0 XUMHUUYECKHUX OIBITOB

METAJUIbI IIOBOYHBIX [TOATI'PVYIIIL. OcoO0eHHOCTH 3JEKTPOHHBIX CTPYKTYP aTOMOB
anementoB d-u f-cemeiictB. Mx momoxkenue B mepuomudeckoil cucteme. CpaBHEHUE CBOWCTB
aTOMOB, MPOCTHIX BEIIECTB, COCTMHEHUM 3JIEMEHTOB IJIABHBIX M MOOOYHBIX MOATPYII. XapaKkTep
M3MEHEHHUs CBOWCTB 3JIEMEHTOB M COEIWHEHUH MpH BO3pAcTaHUU 3aps/iOB sJep aTOMOB B
[JIaBHBIX M TOOOYHBIX MOATpymmax. MHOroo0Opasue CTENEeHEeW OKHUCICHUS, MPOSBISIEMBIX
aToMaMy TOOOYHBIX moAarpynm. JlaHTaHouagHOe M akTUHOUIHOE cxkaTtue. CXOICTBO CBOMCTB

AJIEMEHTOB V u VI mnepuonos. KomiutekcooOpasyromiee cBoiicTBa O- 31eMEHTOB.
HNurepaktuBHass ¢opma: ['pynmoBeie  TBOpueckue 3amanusi. Pabora ¢ HWHrepner-
HMCTOYHHUKAMHU.

JJieMeHThl MNOArpynnbl ckaHaus. OOm@as XapakTepuCTHKa aTOMOB 3JEMEHTOB,
(GU3MUecKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemlecTB. HaxokJeHue 371eMEeHTOB B MPHUPOJE.
Oxcuppl, ruapokcusl, conu. CpaBHEHUE CBOMCTB AJIEMEHTOB TJIABHOM M MMOOOYHOM MOArPYII
Il rpynnsl. MaTepakTuBHas ¢gopma: ['pynnossie TBopueckue 3amaHus. Pabora ¢ UHTepHerT-
HUCTOYHHKAMU.

JJjieMeHThI MOATrpynnbl THTaHa. OOmas XapaKTepUCTHKAa AaTOMOB 3JEMEHTOB,
(Gu3nUecKUX U XMMUYECKHX CBOMCTB MPOCTHIX BellecTB. TUTaH, LUPKOHUH, radHuil B mpupoe.
X¥MHs UX MOJIYYEHHUs U3 NMPUPOAHBIX coennHeHu. OKCUbl, THAPOKCUABI, conu. IIpumenenne
IPOCTBIX BELIECTB M WX coenuHeHuil. CpaBHEHHE CBOWMCTB 3JEMEHTOB TIJIaBHOM M MOOOYHOI
noarpynn 1V rpynmsl.

HNurepakTuBHass d¢opma: ['pynnoBeie TBOpueckue 3anaHus. Pabora ¢ HWHrepHer-
UCTOYHHUKAMU.

JJieMeHThl NOArpyNnbl BaHaaus. Banaauii, HHoOuii, TaHTal, 3JEKTPOHHOE CTPOEHUE
atomMoB. DHU3NYECKHEe U XMMHYECKUE CBOMCTBA MPOCTHIX BellecTB. HaxokIeHHe 31€eMEHTOB B
npupoze. CrnocoOsl nomyueHust. OKCHIIBI, THAPOKCUIBI, coal. CpaBHEHHE CBOMCTB AJIEMEHTOB
IJ1aBHOM M moboyHo noarpymnn V rpynnsl. [lpuMenenue Banaaus, HuoOus, TaHTaja.
HNurepakruBHas ¢opma: I'pynnoBble TBopueckue 3ananus. Pabora c¢ UHrepHer-
MCTOYHUKAMHU.

JJjieMeHTbl  MOArpynnbl  xpoma. OOmas  XapakTepuUCTHKa  DJIE€MEHTOB,  UX
pacpoCTpaHEHUEe M BaKHEHIIME NPUPOAHBbIE coeauHeHus. Dusnyeckne U XUMHYECKUE
CBOMCTBA, MTOJIy4EHUE IPOCTHIX BEIIECTB, CILIABOB.



Coemunenus xpoma (I1,11,VI1): okcunpl, ruapokcuapl, conu. [Tonydenue, puznueckue u
XUMHUYECKHE CBOMCTBA. 3aBHCUMOCTHh KHUCIOTHO — OCHOBHBIX CBOWCTB OKCHJOB U THAPOKCHIOB
XpOMa OT BEJIUYHMHBI 3aPS0B U PANYCOB COOTBETCBYIONIUX MOHOB. [ MAPOKCO- U OKCOXPOMATHI
(1. Kommekcubie coeaunenust xpoma (I11). XpomoBbie KUCIOTHI ¥ UX CBOMCTBA. XpOMaThl U
JTUXPOMATHhI, ycloBUs uX cymiectBoBanus. Coequnenus xpoma (V1) kak oxkucautenn. XpoMoBas
CMECh.

CpaBHHUTENIbHAS XapaKTEPUCTHKA CBOWCTB JJICMEHTOB TJIaBHOW M moOouHoW moarpynn VI
TPYIIIBL
HNurepaktuBHas opma: Pabora B MUKpOTpYyIIIax Mo MPOBEACHUIO XUMUYECKUX OIBITOB

DJjieMeHTbl NOArpynmnbl Mapranma. OOmas XapakTepucTHKa JJIEMEHTOB, HUX
pacnpocTpaHEHUE U BaKHEHIIME NPUPOJHBIE coeauHeHus. Dusnueckue U XUMHUYECKUE
CBOMCTBA METAJLJIOB.

Mapranen. CmaBsl mapranna. ®deppomapranen]. Coenunenus maprania. OKCHUIBI U
TUAPOKCHIBl Mapraiia. 3aBUCUMOCTb MX CBOMCTB OT CTENEHM OKHCJIEHHUS aTOMOB Maprasia.
MapranmoBucrass ¥ MapraHileBas KHCJIOTBI, MaHTaHAaThl M TepMaHraHatbl. OKHUCIUTEIbHBIC
CBOMCTBA IEPMAaHTaHATOB W  MAHIAHATOB. 3aBUCHUMOCTb  OKHCIIMTEJIbHBIX  CBOMCTB
nepManranaToB oT pH cpenbl. Mapranen- MUKpO3JIEMEHT PACTEHHIA.

CpaBHUTENbHAS XapaKTEPUCTUKA CBOMCTB SJEMEHTOB TNaBHOW W moOounoit moarpynn VII
TPYIIIIBL.
HNurepakTuBHas ¢gopma: PaboTa B MUKpOTPYIIax MO MIPOBEACHUIO XUMUYECKIX OTBITOB

JJleMeHTBhI ceMelcTBa JKeje3a. PacnpocTpaHEeHHOCTh B 3€MHOM KOpe, BaKHEWIIUE
NpUPOJHBIE coenuHeHus. Du3Mveckne ©W XUMHUYECKHe CcBoiicTBa. CpaBHEHHE CBOWCTB
coenuHeHUN >xene3a, kobanbta, HUKENS (II) u (l1l), ux momyuenue u npumenenue, GeppaThl.
KowmrmiekcHbie coennHeHUsT Keye3a, kKoOanbTa W HUKens. buosornueckas poib 3JIE€MEHTOB
ceMelcTBa JKeme3a.

HNurepakTuBHas ¢gopma: PaboTa B MUKpOTpYIIax MO NPOBEACHUIO XUMUYECKUX OMBITOB

DJleMeHTBhI ceMeiicTBa NJIaTHHBbI. PacrpocTpaHeHHOCTh B MNPHUPOAE, HCTOPHUS OTKPBITHS,
du3nUecKrue 1 XUMUYECKHE CBOMCTBA, MPAKTUUECKOE UCTIOIb30BAHNUE.
HNurepakTuBHas ¢popma: ['pynnossie TBopueckue 3afganus. Pabora ¢ IHTepHeT-ucTOUHNKaMHU.

DJIeMEeHThI MOArpymmnbsl Meau. Menb, cepebpo, 3o010T0. HaxoxkIeHue 31€MEHTOB B
npupone. Ilomyuenne merauioB u cruiaBoB. Baxneilmme xumuueckue coenuHeHus. OKcuupl,
rUApoKcuabl, cod. KomrmekcHble coennuenns. OKUCINTENBHO- BOCCTAHOBUTEIBHBIE CBOMCTBA
coeuHEHU Menu, cepedpa, 3o10ta. Pons nonos meau (1) u cepedpa (1) B dusmonornueckux
npoueccax. Menp Kak MUKpPO2JIEMEHT IUTaHUs PAaCTCHUM.

CpaBHUTENbHAS XapaKTEPUCTHKA CBOMCTB 3JIEMEHTOB IJIaBHOW U MOOOYHOM noArpyni | rpymnmsl.
HNuTepakTuBHas popma: Pabota B MUKpPOTpyIIax 1o MPOBEJCHUI0O XUMUYECKUX OIBITOB.

DJieMeHTHI mOArpynnbl HuHKA. OOmmas XapakTepucTHKa aTOMOB JJEMEHTOB,
(GUBUYECKUX M XUMHYECKUX CBOMCTB MPOCTHIX BellecTB. PU3MUECKHE U XMMHUYECKHE CBOMCTBA
COeMHEHUH SJeMeHTOB B creneHu okucienus +2. Coemunenus pryru (+1). KommiekcHbie
COEIMHEHMS AJIEMEHTOB MOATPYMIbI IMHKA. PU3HOIOrMYECKOe JeCTBUE HOHOB MeTauioB. [TJIK
pPTYTH, TeXHHUKa O€30MacHOCTH Mpu paboTe C PTYThIO U ee coenuHeHUsMU. [IpakTudeckoe
WCIIOJIb30BaHUE COCTMHEHNN [IMHKA, KaIMUSI, PTYTH.

HNurepakTuBHas ¢gopma: PaboTa B MUKPOTPYIINax MO MPOBEACHUIO XUMUYECKUX OTBITOB.



4. TlepeyeHb Y4eOHO-METOAHYECKOI0 oOecmedeHHs /JIs1 CAMOCTOSITEJIbHOH padoThl
00y4YaKOIIUXCS 10 TUCHHILINHE

OO6muit 00beM CaMOCTOSTENHbHOM paboOThl CTYJEHTOB MO AUCHMUILIMHE BKJIHOYAET
ayJIMTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSITEIILHYIO PabOTy CTYJCHTOB B TEYCHHUE CEMECTPA.
AynutopHas camocTosITellbHas padoTa OCYIIECTBISETCS B (opMe BBINOJIHEHUS
MIPOBEPOYHBIX Pa0OT MO TUCIUTUIHHE.
Bueayautopnas camoctosiTenbHast paboTa OCcyliecTBIseTcs B popmax:
- MOJrOTOBKH K YCTHBIM JI0KJIa/iaM (MUHU-BBICTYIUICHUSIM);
- IOATOTOBKA K 3amure pedeparta;
- MOJATOTOBKH K 3aIIUTE WHANBUIYAIbHBIX 1a00paTOPHBIX PadoT.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOAA yCneeaemocmu
odyuarlowuxca no oucyuniune

[IpumepHbIe 3a1aHKs K KOHTPOJIbHOU padoTe Nel:
1. Kto BbIcKa3aincs ciemyrommm obpa3om: »Bce nekapcTBo U Bce siji, TOJNBKO /1032 AENaeT ero
TEM WA JPYTAM.
a) [Tapanensc; 6) Arpukona; B) [laneton; r) JlaByasse.

2. ATOM-3TO Memnpyaiiias dYacTUIa.... €IIe COoXpaHsiomas ero ....cBoiicrBa. Hazosure
MPOMYIIEHHBIE CIOBA.

a) 2JIeMeHTa, (PU3HYCCKHUC; 0) BellecTBa, XUMUYECKHUE;

B) DJIEMEHTa, XUMHUYECKHE; T') BELIeCTBa, PU3NUYECKHE.

3. Monekyna-3To Melbyaiiiiiasg 4acTulla ....ClIe COXpaHAIIIas €ro .....cBoWcrea. HazoBute
MPOMYIIEHHBIE CIOBA.

a) DJIEMEHTa, XUMUYECKUE; 0) BemecTBa, (pu3uvecKue;

B) DJieMeHTa, (PU3UUECKHE; T') BEIIECTBa, XUMHUECKHE.

4. Kro no JI.1.MenneneeBa BriepBble pacioyiOKUII 3JIEMEHTHI B MOPSAKE BO3PACTaHUSI aTOMHBIX
BECOB?

A) Jlomonocos; 0) JlansToH; B) Hbtonensc; r) Meiiep.

5. KakoBO COBpEMEHHOE NMOHITHE «XUMUYECKHUI DJIEMEHT

a) BUJI aTOMOB C OJJMHAKOBBIMHU CBOICTBaMH;

0) BUI aTOMOB C OJITMHAKOBOW aTOMHOW MacCoii;

B) BUJ] aTOMOB C OJIMHAKOBBIM 3apsI0M 5]Ipa;

I') BUJ aTOMOB C OJIMHAKOBBIM MOPSAIKOBBIM HOMEPOM.

6.KoTopoe 13 3TuX ypaBHEHMI COOTBETCTBYET ypaBHEeHUI0O MeHneneeBa-Knaneiipona?

a) PV _PV  gpy=RT pPV=nRT 1»PV=pT
T T, M

7. KoTopoe u3 paBeHCTB NpaBUIbHOE?

a) 10132511a=860 mm.pt.cT.; 6) 101,325 kI1a=760 MM.pT.CT.;

B) 101,3k[1a=860 mm.pt.cT.; T) 101325I1a=700 MM.pT.CT.

8. Kakue uncia uMEeroT OTHOIIEHUE K 3aKOHY ABoraapo?

A) 5,6 1. 16,02:102 6)22,4 1.1 6,02:10%

B) 11,4 1. 1 6,02-:10%* 1) 22,4 1. u 6,02-10%

9. JJabopaTopHblit cr1oco6 onpeaeaeHns MOJIEKYISPHBIX Macc?

a) 0 Ta30BOMY 3aKOHY; 0) IO OTHOCUTEIHHOU IJIOTHOCTH;

B) cioco® MenneneeBa; r) crmocod ABOraapo.

10. KoTopoe W3 3THX BBIpaXKEHUH COOTBETCTBYET OTHOCHUTEIBHOW IIOTHOCTH MCCIIETyEMOTO

raza (X) k atanoHHomy (D).
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11. Maiite na3Banue creayroreii conu [Fe(OH)2]3P0O4?

a) ruapodocdar xemeza(ll) 0) nuruapodocdar sxeneza(lll)

B) auruapokcodocdar xenesa(ll) r) nuruapokcodocdar xemeza(lll)
12. Koropast u3 3Tux GopmyI1 npaBuibHas?

a) [Fe(OH)]PQy4; 6) [Fe(OH)]2(POa4); B) [Fe(OH)]3(POa4)2; r) [Fe(OH)]3(POa4).

13.Kakomy Ha3BaHHUIO COOTBETCTBYET CIEAYIOIIAs CTPYKTYypa:

0O a) tpuruapokcodocdar xemnesa (I1);
H-O . I O-H 6) auruapokcodocdar xenesa (111);
/FE-D-P-D-FG':_ B) muruapodocdat xenesa (111);
H-O (Ij 1) Tpurnapodocdar xenesa (11);
14.Kotopas u3 3tux ¢popmyn npaBuibHas?

H-O-Fe-O-H a) Al(HzPO4); 6) AI(HPOL); B) Alo(HPO)s: r) AI(HPO,)z.
15. Uemy paBHa cymma BceX KOd((OUIIMEHTOB B YpaBHEHHH:
Al(OH)3 + H3POs — Al(HPO4)3 + ...
a)l12; 06)6; B)S; 1) 10.
16. Eciu B3auMOJEHCTBYIOT SKBUBAJCHTHBIE KoyinuecTBa ruapokcuna xenesa (Il) u

(bOC(bOpHOfI KHCJIOTBI, TO ITOJIYYACTCAd CIICAYIOIIas COJIb:
a) FePO4; 0) [Fe(OH)2]3(POs); B) [Fe(H2POs4)3; 1) Fea(HPO4)s.

[IpumepHbIe 3a/1aHKs K KOHTPOJILHOU paboTe Ne2:
1.Maruuii B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX SBISETCS:
a) TOJILKO OKUCITUTENIEM;
0) obnasaeT ABOWCTBEHHOCTHIO OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX CBOICTB;
B) TOJIbKO BOCCTAHOBHTEJIEM;
T') HE IPOSIBIISIET OKUCIUTEIbHO-BOCCTAHOBUTENFHBIX CBOMCTB.

2. Hanmummre ypaBHEHUSI BO3MOKHBIX PEAKIUil MEXKIY:
a) koHrenrpupoanHoir HNOs;
0) H20 u nepeuncnennsiMu Metaruiamu: K, Ag, Mg

3.IIupur 370:
a) FeSOq;

0) Fe2(S04)3;
B) FeSy;

r) FeS

4.IlpuBeneHbl MpaBble YaCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUN. 3aluIIUTe 3TH
YpaBHEHHUS PEAKIUIl MOJTHOCTHIO C COOTBETCTBYIOIUMU KOIPPHUITMECHTAMHU.

...— |2 + PbSO4 + K2SO4 + H20O
...— Zn(NO3)2 + NOT + H20

5. Beraucnutb, kakoit 00beM 2H. pactBopa HNOs orpedyercs s pactBopenust 20r. Cu(OH)2 ?



6. CocraBbTe YypaBHEHUS XUMHYECKUX pPEaKIMi, COOTBETCTBYIOIIMX CIEAYIOIICH CcXeMe
IIPEBPALLCHMI:
Menp—cyibdar meau (1) — cynbdat runpoxcomenu (1) —cynbdar menu (1) —rumpoxcusn
meau (1) —oxcun meau (11)

HDI/IMeDHbIG 3aaa49M JJIA TCKYIICTO KOHTPOJIA

1. K meTaimam oTHOCST:
a) TOJIBKO S-3JIEMEHTHI;
0) TONBKO P-3JIEMEHTHI;
B) TOJIbKO d-3JI€MEHTHI;
r) S,p,d - SIEMEHTBHI.

2. Hanumvte ypaBHEHUsI BO3MOXHBIX PEAKIIUN MEXKY:
a) HCI;
6) H20 u nepeuncnennsiMu Metaiamu: Zn, Na, Cu

3. MarauTHBIH KeJIE3HSK JTO:
a) FexOg;

0) Fe30q;

B) FeSy;

r) 2 Fe;03:3H20

4.CocTaBpTe YpaBHEHUS XHWMHUYECKHX pEaKIHMH, COOTBETCTBYIOUIMX CIEIyIoUmeld cXxeme
IIPEBPAILCHHI:

xpom—xyopug xpoma (I1l) — xnopua ruapoxcoxpoma (1) —xmopun xpoma (1) —ruapokcun
xpoma (1) —cynsdar xpoma (I11)

5. B kakoM rogy u KeM OTKPBIT JINTUI?
A) 1825r., 11.51. bepuennyc;

b) 1817r., U.A.Apdencon;

B) 1818r., J.'menuH.

6. B kakoM roqy ¥ KeM OTKpBIT Mapranei?
A) 1774r., K.1lleene, N.I"an;

b) 1755r., . Un3eman;

B) 1808r., I'. I2BH.

IIpuMepHBIE BOOPOCHL K CEMMHAPCKUM 3aHATHUSAM

Cemunap no teme: "CrpoeHue atoma”

1. Kakne Mozenu cTpoeHust aToma npeuiarajauchk, KTO UX aBTOPbI, HA KaKUX
AKCIEPUMEHTAJIbHBIX JTaHHBIX OHU OCHOBBIBAJIUCH?

2. YTO Takoe aTOMHBIE CIIEKTPBI M KaK OHM MOJIydaroTcs? YeMy COOTBETCTBYET KaxKaasl JIUHUS
ATOMHOTO CIIeKTpa?

3. 3anumuTe MaTeMaTH4ecKue npeodpasoBanusl, mpoaenannsie Jiyu ne bpoinem. Kakumu
OCHOBOITOJIATAIOIIMMHU YPaBHEHUSIMHU OH Bocnoib3oBajicsi? ChopMynupyiiTe runoTesy jae
Bbpoins.

4. B yem cocTouT npuHIMI HeonpeaeneHHOcTH ['eiizen6epra? Kakue 1Ba BaKHBIX CIIEACTBUS U3
HETO BBITEKAIOT?



5. Yro Takoe AMaMarHUTHbBIE U TapaMarHUTHbIE aTOMBbI?

6. Kak BbI mOHMMaeTe, 4TO TaKO€ OCHOBHOE M BO30YKJICHHOE COCTOSTHHE aToMa?

7. UTo XapakTepu3yeT ri1aBHOE KBAHTOBOE YHCIIO?

8. Kakue 3HaueHus NpUHUMAET IJIaBHOE KBAHTOBOE YUCIIO?

9. Uto Takoe sHEepreTUYeCKuil ypoBeHb?

10. Yto Takoe 3JIeKTPOHHBIHN CII0N?

11. Yro xapakrepusyeTr moOOYHOE KBAHTOBOE YHCIIO?

12. Kakue 3Ha4eHUsI IPUHUMAET ITOO0YHOE KBAHTOBOE YUCIIO?

13. Kak Ha3bIBaroTCs U Kakyro Gopmy uMerot opoutanu ¢ 1=0?

14. Kak Ha3bIBalOTCS M Kakyto (popMmy UMeroT opoutanu ¢ 1=1?7

15. YUTo Takoe sHEepPreTUYECKUi MOIypOBEHb?

16. Uemy paBHO 4MCII0 TOAYPOBHEN HA SHEPTETUYECKOM YPOBHE?

17. Yto xapakTepu3yeT MarHUTHOE KBAHTOBOE YUCIIO?

18. Kakue 3HaueHHs] IPUHUMAET MAarHUTHOE KBAHTOBOE YHUCIIO?

19. Yro xapaktepusyer CIMHOBOE KBAHTOBOE YUCIO?

20. OCHOBHbIE IPUHIUIIBI 3aIIOJIHEHUS SHEPIrETUUECKUX YPOBHEN, IOTypOBHEH, opOuTanen
3JIEKTPOHAMH.

21. Yro Takoe nepuon? Yto Takoe rpyIia NepuoauuecKoil CHCTEMbl XUMUYECKHX JIEMEHTOB?
22. DNEeKTpOHHBIE CTPYKTYPhI AaTOMOB 3JIEMEHTOB IO MOPSIKOBOMY HOMEPY U YCTaHOBJICHHE
MECTOHAXOXKCHUSI B IEPUOIUUECKON CUCTEME.

23. Kak U3MeHSII0TCs paAlyC aTOMOB, SHEPTUs HOHU3AINH, CPOJCTBO K IEKTPOHY,
OTHOCHUTEJIbHAS IEKTPOOTPULIATEIbHOCTD, METAJUIMYHOCTh U HEMETAJUIMYHOCTD 3JIEMEHTOB B
nepuoAax U moArpymnmax?

24. Yto Takoe nepBUYHas U BTOPUUYHAs IEPUOJAUYHOCTD?

25. Ctpoenue atomHoro sanapa. CoctaB, CTpyKTypa U YCTOHYHMBOCTS sifjpa. EcrecTBeHHas U
HCKYCCTBEHHAsl paJiMOAKTUBHOCTb.

26. N30To011B1,1300apbl, H30TOHBL. 3aKOHOMEPHOCTH B PACIIPOCTPAHEHUH XUMHUYECKUX JIEMEHTOB.
27. Kakoe 3HaueHHE UMEIOT IEPUOANYECKUN 3aKOH U MepUOINYecKasi CHCTEMa XMMHUECKUX
snemeHnToB J[.W. MenneneeBa? IIpoGiema cuHTE3a HOBBIX M CBEPXHOBBIX XUMUYECKHUX
AJIEMEHTOB.

IIpumepHBbIii NepeYeHb HHAUBHAYAJIBHBIX 3a]aHUI

Opranuzanmus caMocTosiTeIbHON padoThl
CamocrosrenbHas pabora OakanaBpa — 3TO OAMH U3 OCHOBHBIX BUJIOB €T0 JAESITEIbHOCTH HapsIy
C JIEKIIMSIMU, Ta00PaTOPHBIMU U JPYTHMHU BUJAMH YU€OHBIX 3aHSITUN U MpEnoaraer:

- U3y4YEHHE MaTEPHUAIIOB JICKIIN;

- IOATOTOBKY K JICKIIWH, J'Ia60paT0pHI)IM 3aHATUAM,

- IOATOTOBKY K TEKYILEMY WJIM IPOMEKYTOUHOMY KOHTPOJIIO;

- pa60Ty C TpaAUIUOHHBIMU UCTOYHHUKAMU I/IH(i)OpMaI_[I/II/IZ KHHUT'aMH, yqe6HHKaMH,
y4eOHO-METOJUUECKUMU TTOCOOUSIMHU;

- paboty ¢ UHTepHET-UCTOYHUKAMHU, DJIEKTPOHHBIMH KHUTAMHU.

B kypcax nexumii u 1abOpaTOpHBIX 3aHATUN MPEAYCMOTPEHBI CIEAYIOIINE TeMbl Ha
CaMOCTOSITE/IbHOE H3yYCHHE!
1. AzoTtHble ynoOpenus. Hutpuapl, a3uabl. A30THCTOBOJOPO/IHAS KUCIOTA U €€ COJIH.
2. ®ocdopusie ynobpenus. Cynepdocdar, nBoitHoit cymepdocdar, HuTpodocka, ammodoc,
COJIM aMMOHHUSI.
3. XKectkoctb Boabl (kapOoHaTHasi, BpEeMEHHas, HeKapOOHAaTHas, IOCTOsSHHAas, oOuas) u
CIocoOBI €€ yCTpaHEHUSI.



4. ®u3nonoruvecKas pojib HOHOB KaJIbIIUs.

5. XAMHMs KPUIITOHA U KCEHOHA.

6. Anomanuu Boabl. Tsokenas Bona. Boga B mpupoae. [Ipo6ieMbl 4ncToii Boabl. DKOJIOTHSI.
7. KBapu. Crexio, papdop, 6etoH, nement. Cunmkarsl B mpupoae. JKunkoe crekio, Kiei u T.1.
8. 3HaueHue yriepojia B >KMBOM U HEKUBOUM MIPUPOJIE.

9. ®ochop u ero coeqUHEHUS.

10. Yraepon u ero coeAMHEHUS

11. Yrnepon u ero coeAMHEHUs

12. KpemHuii 1 €ro coeiMHeHUS

13. OnoBo, cBUHEL U UX COSIUHEHUS

14. leno4ynbie METAIIBI U MX COCAUHECHUS

15. lenouHo3eMeIbLHBIC METAIUIBI K UX COCIUHCHUS

16. bop, antOMUHHI U UX COCTUHEHUS

17. Mens, cepedpo 1 UX COCTUHEHUS

18. lluak, KaAMUI U UX COCAUHCHUS

Ilepeuens yueono-memoouueckux uz0anuil Kagheopovt no 6ONPoOcam Op2anu3ayuu
CamMoCmoamenvHoi padomaol 00yHaAOUUXCA

1. Kadusarynnuna A.I'. OOmiast xumust: Yue6Hoe nmocobue. — YnbsiHoBek: Yal'TlV, 2015. — 73 c.

2. Kadusrymmna A.T'., Ilpokonenko M.B. Heopranuueckass XuMusi: yueOHO-METOJUUECKOE TT0COOHE /
Kadusrymmuna A.I'., [Ipokonenko U.B. — YawssHock: ®T'BOY BO «Vil'TlY um. U.H. VibssHoay,
2017.-49 c.

3. I'yceBa U.T. Ilpaktrueckue paboThl MO XUMHUU: yaeOHO-MeToquveckast pa3paborka / I'yceBa N.T.—
Vibsaock: ®I'BOY BO «Ynl'TIY um. U.H. YiuesHoBa», 201741 c.

4. MoHA OUIEHOYHBIX CpPeICTB [Jisi MNpPOBedeHHs MPOMEKYTOYHOH AaTTecTAlMH
00y4YaOIIHUXCH 10 JUCHHILINHE

OpraHu3auus 4 NpoBeJeHHe aTTeCTALNHU faKkaIaBpa

®I'OC BO B COOTBETCTBMHM C NpPHUHLUIAMHU bBOJOHCKOTO TMpolecca OpUEHTUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIeHNEe O0YyYaroIIeMyCsl KOMIUIEKCa TEOPETHYECKUX 3HAHUM, HO
Ha BBIPA0OTKY y OakanmaBpa KOMIETEHIIMI — IMHAMUYecKOoro Habopa 3HaHUM, yMEHU, HABBIKOB
U JIMYHOCTHBIX KA4eCTB, KOTOPHIC TO3BOJISAT BBIMYCKHHKY CTaTh KOHKYPEHTOCTIOCOOHBIM Ha
PBIHKE TpYJa U YCIEIIHO MPOPECCUOHANTBHO PEaTN30BbIBATHCS.

B mpouiecce onenku 6akanaBpoB HEOOXOJAMMO HCTOIB3YIOTCS KaK TPAIUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUIBI, BUABI U (QOpMBI KOHTpoJs. [Ipu 3TOM MOCTENEHHO TpaAWIIMOHHBIC
CPEJICTBA COBEPIICHCTBYIOTCS B PYyCJIe KOMIIETEHTHOCTHOTO TIOJXOJa, 4 HWHHOBAIMOHHBIE
CpEIICTBA a/IalITUPOBAHBI JIJISl TOBCEMECTHOTO MMPUMEHEHHSI B POCCUNCKON BYy30BCKOM MPAKTHKE.
[enr mnpoBedeHHsT aTTeCTAIlMM — TIPOBEPKAa OCBOCHHS O00pa30BaTEIIBHON IMPOTPaAMMBI
JTUCITUTLIMHBI-IPAKTUKYyMa Yepe3 chopMUPOBAHHOCTH 00pAa30BATENbHBIX PE3YIbTATOB.
IIpoMe:xxyTouHasi aTTecTalUsl OCYIICCTBIISIETCS B KOHIIE CEMECTpa M 3aBepIlaeT H3ydeHHue
JTUCITUIIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M yMEHW, (OpMUPOBaHUE
ONPEAECICHHBIX KOMITETCHIUN.

No CPEACTBA OHEHUBAHUA, OO6pazoBaTenbHBIC
H/H HCIOJIb3YyEMbIC JId TCKYIIETO OLICHNBAHUA IMOKa3aTCIsd pe3yJIBTaTBI TUCLUTUIUHBI
q)OpMI/IpOBaHI/IH KOMIICTCHIIUU
OneHoYHbBIE CPEACTBA ISl TEKYLIell aTTecTAlHN OP-1
OC-1 KonrponbHas paborta OCHOBHBI€ ITOHSTHS XUMHUH, 3aKOHBI
OC-2 YyeOHas quckyccus




OC-3 YcTHbIil onpoc

OC-4 JlabopatopHas padbota
OC-5 [lokian ¢ npe3eHTanuen
OC-6 Pemenne 3amaq

aTTecTalMu
3a4eT (IK3aMeH)

OC-7  DOx3amen B
cobecenoBanus (1 cemectp)
OC-7  DOx3amen B
cobecenoBanus (2 ceMecTp)

dbopme

dbopme

OneHovHbIE CpeAcTBA AJIS MPOMEKYTOUHOI

YCTHOT'O

YCTHOT'O

XMMHH, KJIACCHI HEOPTaHUUYECKIX
COCIMHEHU I

OP-2
MIPUMEHSITH TEOPETUICCKUE 3HAHUS
JICKIMIA ¥ CEMUHAPOB IS
MIPOBEICHUS OIBITOB U
AKCIEPUMEHTOB JIJISl PEIICHUS
pacYeTHBIX U IKCIIEPUMEHTAIBHBIX
3a7a4 110 XUMUH.

OP-3
HaBbIKaMH Oe30macHOi paboTHI C
HEOPraHMYECKUMHU BEIICCTBAMHU

OP-4

OCHOBHBIE CHHTECTHUYCCKHE U
AHAJIUTUYCCKUEC MCTOAbI HOJIy‘IeHI/DI
W MCCIICAOBAHMSI XUMHUYSCKHX
BEILIECTB U PEAKIUHI

OP-5
OCYIIECTBIISTh APTyMEHTHPOBAHHBIN
0TOOp Y4EOHOTO COJCpIKAHMS,
METO/I0B U CPEJCTB O0yUEeHHUs AT
peanu3aluy B pa3IMyHbIX popmax
00y4JeHusI B COOTBETCTBHHU C
00pa3oBaTeIbHBIMU OTPEOHOCTIMU U
BO3MOKHOCTSIMU

OP-6
POJIb ¥ MECTO MPEIMETHOM 00IacTH
MUCHUILINHEL « O011ast u
HEOpraHWYECKasi XUMHUS» B 00IIeH
KapTUHE Hay4YHOTO 3HAHMUS,
TPaJIUIIMOHHBIC U COBPEMEHHbBIC
METO/IbI, CPEICTBA ¥ (POPMBI
OpraHM3aIMK y4eOHOTO TpoIecca

OP-7
HABBIKOM MPUMCHECHHUS PA3TMIHBIX
METOJIOB, IPUEMOB U TEXHOJIOTUH
00y4eHUS B pa3IUUHbIX (Popmax
opraHu3anum y4eOHOro mpoiecca

OI_ICHO‘-IHBIMI/I CpeACTBAMU TCKYIICT'O OLICHUBAHUA SBJIAIOTCA: YCTHBIC JOKJIAJbI, 3alllUTa

pedepara, UTOTOBOM M TEKYIIUX MPAKTHUYECKUX paboOT, TECT MO TEOPETUYECKUM BOIPOCaM
JucuuIuiHbl. KOHTpob ycBOeHHsI MaTepHualia BeJeTcs Ha JJaOOpaTOPHBIX 3aHATHIX PEryssipHO
B TEUYEHHUE BCETO CEMECTpa.

Kpurepun u mkajbl OueHUBAHUS

OC-7 Dk3ameH




[Tpu nmpoBeneHnn 3K3aMeHa yYUTHIBAECTCS YPOBEHB 3HAHUI 00y4arouierocs Npyu oTBETax Ha
BONIPOCHI (TEOpeTHYeCKUuid dSTan (GOpPMHUPOBAHUS KOMIICTEHIMI), yMEHHE OO0y4arolmerocs
NPUMEHSTh TEOPETUYECKUE 3HAHUS HA MPAKTHUKE U IO BBIOJHEHHUIO OOydaroluMcs 3aJaHui
TEKYIIET0 KOHTPOJs (MOJENbHBINA 3Tam (GOpMHUPOBAHUS KOMIETCHIIHUN). DK3aMEHAIIMOHHBIN
OUJIET COIEPIKHT JIBa TEOPETUIESCKUX BOMPOCA U OJIMH MPAKTUUCCKUI (pelIeHHe 3a/1a4H).

[lepeueHb mpUMEPHBIX BOIPOCOB K IK3aMEHY.
PA3AEJI «OBLIAA XUMMUS», 1 cemecTp

1. Ilpenmer u metonbl xumuu. Matepuss U ¢Gopmbl e€ aBwxkeHus. JuddepeHmumanus u
MHTETpanus XUMHUYECKUX Hayk. McTopus pa3BUTUS XMMHMM. 3HAUEHHE XHMUU B HapOJAHOM
xo3siictBe. 'OCThI 1 MapKUPOBKA XUMUYECKHUX BEILIECTB.

2. AToMHO-MOJEKyJIsIpHOE yuyeHue. OCHOBHbIE XMMHUECKHUE TIOHATHS U 3aKOHBI, UX 3HAYEHHUE U
OTHOCHUTEJIbHOCTh. DBOJIIOIUS HEKOTOPBIX MOHATUN U 3aKOHOB. PazMepwl M Macchl aTOMOB U
MOJIEKYL.

3. T'azoBbIe 3akoHBI XxuMHH. CIOCOOBI OIpeneseHus] MOJEeKYIIpHbIX(4 crocoba) u aToMHbIX(4
croco0a) macc.

4. Knaccudukanuss 1 HOMEHKJIAaTypa HeopraHudeckux BemecTB. CrocoObl HX MONydYeHUS,
CBOWCTBA, rpadudeckue GopMyIbl.

5. Crpoenune atoma. ClOXHOCTb CTPYKTYpbl aroma. Mojenu ctpoeHust aroma 1o ToMIcoRy,
Pesepdopay, bopy. CiekTpsl aTOMOB.

6. KpanroBas xumusa. Bomnnbl u ypaBHeHus nae bpoinsg. [lpuHunun HeonpeaeneHHOCTH
[eiizenbepra. KBanToBble uYHcia U HX (PU3NYECKUH CMBICI. ODHEPreTUYECKUE YpPOBHH,
oypoBHU, opOuTtanu. Mx uucnio, popma 1 Ux 3J€KTPOHHAS EMKOCTb.

7. OCHOBHBIC NPUHIUIBI 3aMOJHEHUS HSHEPreTHUECKUX YpPOBHEH, MOIYpOBHEH, opOurtaineit
AIIEKTPOHAMM. OJIEKTPOHHBIE CTPYKTYphl aTOMOB 3JIEMEHTOB IO MOPAJKOBOMY HOMEpPY U
YCTaHOBJIEHHE MECTOHAX0KJIEHUS B IEPUOJAUYECKON CUCTEME.

8. Hexoropble mnapameTpbl aToMoB (paguyc aTOMOB, DJHEPIUs HOHHU3ALUH, CPOJCTBO K
AJIEKTPOHY, OTHOCUTENIBbHAS DJIEKTPOOTPULIATENBHOCTh) U 3aKOHOMEPHOCTH MX HM3MEHEHMS B
nepuogax u noarpynnax. [lepBuuHas ¥ BTOpUYHAs MEPUOJUYHOCTh. MarHuUTHBIE CBOMCTBA
aTOMOB.

9. Crtpoenue aromtHoro siapa. CocraB, CTpyKTypa M YCTOMUMBOCTH sjpa. EcrecTBeHHas u
UCKYCCTBEHHAs PpaJMOaKTUBHOCTb. I3o0Tombl, u300apbl, M30TOHBL. 3aKOHOMEPHOCTH B
pacnpoCTpaHEHUU XUMUYECKUX 3J1€MEHTOB. [IpobieMbl SHEpreTHKY.

10. Ilepuomguueckuii 3aKOH M  NEpPUOAMYECKAs CHCTEMA XMMHYECKHX  DJIEMEHTOB
. N.Mengaeneea. CTpyKTypbl aTOMOB B MaJIbIX U OOJIBIIUX MEPUOJAX B IIABHBIX U MOOOYHBIX
noarpynnax. [IpoGieMa cuHTE3a HOBBIX M CBEPXHOBBIX XUMUYECKUX 3JIEMEHTOB.

XuMuyeckasi cBsizb-cTpoeHue Mosekyin. [lapamerpsl cBsizu. OCHOBHBIE METO/IbI XUMHYECKON
CBSI3M, UX IOCTOMHCTBA U HEJOCTATKH.

11. Meroxg BC. Tunel xumuueckoi cBsisu nmo meroay BC. Mexanusm oOpazoBaHusi CBA3M U
CTPYKTYpbI MOJIEKYII. PeanbHas U1 MakCUMallbHasl BaJIEHTHOCTb. CpaBHUTEIBHOE COIIOCTABIEHUE
KOBQJIGHTHOW M HWOHHOHW CBsi3M. [lenokann3oBaHHbIE MHOTOIICHTPOBBIE CBs3U. [ mOpummsarus
aToMHBIX opOuTtaneil. Tumbel rubGpuauzanmu. CKIOHHOCTh K THOpHIM3AIMM B THEpUOJAX U
noArpynmnax. Meramuinyeckas ¥ BOJIOPOJAHAS CBSI3H.

12. Merox MO. CtpyKkTypsl MosieKyn(3HepreTuueckas nuarpamma). @opmsl opOuTaneil u
MOPSAIOK UX 3anoHeHus. [[opsAI0K XUMUYECKOW CBSI3H.

13. TlonsipHOCTH M TOJMAPU3YEMOCTH CBsI3U. CHIIBI MEKMOJIEKYJSIPHOTO B3aMMOJEWUCTBUSA U
CTPYKTYpa, arperaTHble COCTOSIHUS BEIIECTB.

14. Ilnaszma. BemiectBo u aHTuBemecTBo. I[IpoGiieMbl 3HEPreTHMKH C HKOJOTHYECKOM U
HMCTOPUYECKON TOYEK 3PEHUS.



15. Kuneruka, karanu3, 3HEpreTMka XUMHYECKUX peakuuid. HampaBneHus caMonpou3BOIbHBIX
xumMudeckux — peakuuid. [lonstuss 00 oSHrampnwm, OSHTpOIMM ©  SHepruu | 'mbOca.
TepmoxuMHuuecKue ypaBHEHHUS.

16. CkOpoCTh XMMHUYECKMX pPEAKUUH M 3aBHCUMOCTh €€ OT pPa3lM4HbIX (PAaKTOPOB. 3aKOH
OeicTBUSL Macc. AKTHUBHBIE MOJEKYJbl, SHEprus aKTHBAllMM, DSHEpPreTudyeckuii Oapwep.
MexaHu3Mbl FOMOT€HHOT'O M T€TEPOr€HHOI0 KaTajlns3a.

17. Xumuueckoe paBHOBECHME M MPUHLUIIBI €ro CMEIICHUs. YTMPABJICHHE HAIPABICHUEM
XUMHUYECKUX PEaKIUM.

18. Mucnepcubie cuctembl. PactBopsl. Bona-pactBoputens. AHomanuu Bojabl. BojaHbie
pacTBOpHI U X Xapaktepuctuka. Ko dumument pactBopuMoctu. 3aBUCUMOCTh PaCTBOPHUMOCTH
OT pa3inuHbIX (akTopoB. CoNbBaThl, TUAPATHI, KPUCTAIIIOTUAPATHIL.

19. OcHOBHBIE CTIOCOOBI BBIPAKEHHUS KOHIIEHTPALMU PACTBOPOB M B3aUMOCBS3b MEXIY HHMHU.
PacuéTel npu MpUroToBIEHUU PACTBOPOB.

20. CsoiicTBa pa30aBiIeHHBIX BOJHBIX pacTBOpoB. OcMoc, ocMOTHYECKOE AaBiieHue. JlaBieHue
napa HaJi pacTBOPOM, U3MEHEHHE TeMIIepaTyphbl 3aMep3aHus U KuneHus. 3akonsl Baut-I'odda u
Paynsi, n3oronndecknii ko3 punmenT.

21. Teopust S7EKTPOIUTUYECKON HMOHU3AUMU. MexaHU3M AMCCOIMAINK, MOHH3alUU (Teopuu
Appennyca, MenneneeBa, Kabnykosa). Crenenp noHM3anuU. Teopus CHIBHBIX M CIAOBIX
JNEKTPONUTOB. 3akoH paszbaenenuss OctBanbna. HampaBneHnwe peakuuid B pacTBOpax
AJIEKTPOJIUTOB.

22. KucinoTbl, OCHOBaHUSI U COJM C TOYKH 3PEHUS TEOPUH 3JIEKTPOJUTUUYECKONM HOHMU3ALMM.
Amoporeprocts. CtyneHuartas noHu3anus. IIporonutudeckas Teopust KUCIOT U OCHOBAHUH.

23. PaBHOBecHe B TIe€TEpPOTE€HHBIX CHUCTEMAaX: OCAJOK - HachIlIeHHbIH pacTtBop. llonsTue o
npousBenennu pactBopumoctu (I1P), BeuncieHne pacTBOPUMOCTH OCaIKOB M BeluuuHbI [1P.
VYcnoBus BbIaJicHUs U paCTBOPEHUS OCA/IKOB.

24. luccounanwus Bonabl. MoHHOE mpousBeaeHue Bobl. Bomopoausiil nokasaresns. Beruncinenue
pH B pactBopax KHCIOT, ocHOBaHMU M coneld. bBydepHble pacTBopbl, MexaHuzM OydepHoro
JICUCTBUA.

25. I'maponu3 coneii(4 ciyyas). Beruncienue cTenenu rupoinsa, KOHCTaHThI ruipoiansa u pH
B pacTBopax cojieil. CriocoObl yCUIIEHHSI U MTOaBIE€HUS THIPOIN3a.

26. OKHUCINTENBHO-BOCCTAHOBUTENIBHBIE pEaKUUU. BalleHTHOCTb, CTENEHb OKHUCIIECHUS,
KOOpJMHAIIMOHHOE 4YHCcllo. BakHelinne OKUCIUTENM M BOCCTAaHOBUTENW. Tpu crocoba
YPaBHUBAHMS  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid. CTaHAapTHBIE, pealibHbIE
MOTEHLIMAJbI - KOJIMYECTBEHHAs OL[EHKA CHJIBI OKHCIUTENS U BoccTaHoBUTeNs. Ponb cpeast — pH.
HamnpaBnenue okucInuTeIbHO-BOCCTAHOBUTENBHBIX peakluil. Psa HanpskeHuid MeTasuioB.

27. XuMHYecKue MCTOYHUKM dHepruu. [anbBaHuyeckuit osnemeHT. Cyxue Oartapeu.
AKKYMYJISATOPBL. DIEKTPOIN3. 3aKOHBI 3JEKTpoin3a - 3akoHbl Dapazes. DNeKTpo-XUMHUECKUN
HKBHUBAJIEHT. DJIEKTPOJIN3 PACTBOPOB M PACIUIABOB. DJIEKTPOJIU3 B IPOMBIIIJIEHHOCTH, B TEXHUKE.
["anpBaHMYECKUE TOKPBITHUS.

28. KommuekcHsle  coequHeHus.  CocraB, CTpOE€HHME  KOMIUIEKCHBIX  COEAMHEHHHU.
Koopaunanuonnas teopus Bepuepa. Homenknarypa, kinaccudukanus. I'eomerpust u cTpykTypa
KOMIUIEKCHBIX 4YacTull. CTpyKTypHas M reomeTpuueckas uzomepus. [IpumeHeHue, 3HaueHue
KOMIUIEKCHBIX ~ COeIMHeHuH. PaBHOBecMss B  pacTBOpax KOMIUIEKCHBIX  COEAWUHEHHIA.
YcroitunBocTh KoMIieKcoB. CIiocoObl MOJTyueH st U pa3pyLIeHNUsT KOMIUIEKCHBIX COeTMHEHUH.
29. OkucnurenbHO-BoccTaHOBUTENRHBIE peaknuu (OBP). x knaccudukamnus. Metosl moadopa
kod¢¢urmenton B OBP.

30. OKucCIuTEenbHO-BOCCTAHOBUTENbHBIE peakiuu. Bomopomnsiii snektpona. CranmapTHbIE
AIIEKTPOJIHBIE MOTEHIMAIBL. P HanpsyKeHUi METaJuIoB.

31. DnexTponus. DIEKTPOIM3 pacTBOPOB M paciuiaBoB. [Iporeccrl, mpoTekaromnye y katona u
aHoJa.



[lepeuenb mpUMEPHBIX BOIPOCOB K IK3aMEHY.

PA3JIEJI «<HEOPTTAHUYECKAS XUMMUS», 2 cemecTp

1. Crpoenue aroma Bogopona. Ilonoxenune Bomopona B IIC3. M3oronsl Bonopoaa. CriocoOsl
noJryueHust Bojopoaa. Puznyueckrue u XuMu4eckue cBoicTBa Boopoaa. [Ipumenenue Bogoposa.
2. Bopa. CoctaB U 53JIEKTPOHHOE CTPOEHHUE MOJEKYJbl BOJbI. AccolMaius MOJEKYJIT BOJBIL.
CrpykTypa Boabl. Dusznueckrue u XMMHUUYECKUE CBOMCTBA. AHOMaIuu Bojbl. Tspkenas Bojga. Bona
B nipupoze. IIpo0iaembl YuCTO# BOABI. DKOJIOTHSL.

3. Ilepoxcua Bomopoma. Crpoenue Mosekyibl. [lonydeHue, npumeHeHue. XUMHUYECKUE
cBoiicTBa. OKMCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA.

4. DnemenTtsl riaaBHoi noarpymmsl V- rpynmer. O01mast XxapakTeprucTrKa rJIaBHON MOATPYIIIHI B
Buzie Tabmue! (1,HM; sHeprus nonmamun (1); cponctso k anextpony (F); 020; t° m., t° kum.).
3aKOHOMEPHOCTH  W3MEHEHHUs HEMETaJUIMYECKUX U METAUIMYeCKUX CBOWCTB CBEpPXY BHU3.
Baxwneiimme npupoHbIe COSAMHEHUS, CIIOCOOBI MorydeHus pTopa, Xiopa, Opoma, ioaa, acrara;
X cBoWcTBa U mnpumMeHeHue. [lomynsipHble CBEIACHHS MO OTKPBITHIO 3TUX JJIEMEHTOB M HUX
COCIMHEHU.

5. @top. OrpaHnyeHHOCTh BaleHTHOCTH U cteneHu okucieHus (I u -1,0). Ocobennoctu
XUMHYECKHX CBOUCTB TOpa M (PTOPUCTOBOTOPOTHON KUCIOTHI.

6. Xmop, OpoM, Hoa: ux XumHudeckue cBoMcTBa. COEIMHEHMs] C BOJOPOJIOM, METaUIAMHU H
Ipyrumu Hemetaiuiamu. ['anoreHoBogopoasl. Conu 3Tux kucinoT. ColnsiHas KUCIOTa, CIOCOObI
MIOJIyYEHUS ¥ PUMEHEHUs. XJI0p - OTPABIISAIOLIEE BEIIECTBO.

7. Kucnoponcoaepskaiiiue COCIUHEHHS TaJoreHoB — XJjiopa ¢ BameHTtHocThio |, I, V, VIl u
crenenbto okucnenus +1, +3, +5, +7 (+1,+4, +6). CooTBeTCTBYyIOIME KUCIOTHI M coiu. Mx
Ha3BaHME W TpuUMeHeHue. M3MeHeHHe yCTONYMBOCTH, CHUJIBI KHUCJIOT, OKHCIUTEIbHON
CITIOCOOHOCTH B 3TOM PSILY.

8. DnemenTs! rnaBHoM noarpynnsl VI- rpynmnel. Kucnopon, cepa (ceneH, Temiyp, MOJOHHM).
OOm1ast XapaKTepUCTHKA TJIABHOM MOArpYIIbl B Bujae Tabmuis! (I,HM; sHeprus nonusammu (1);
cponctBo Kk omektpony (F); OD0; t° mnm., t© xwmm.). 3axoHOMepHOCTH MU3MEHEHUS
HEMETAJUIMYECKUX U METANIMYECKUX CBOMCTB CBEpXy BHU3. BaxHeWmme npUpOAHBIE
COEIMHEHUS, CIIOCOObI MOTY4YEHUsI KUCIOPO/Ia, Cephl, CelleHa, TeJypa, nojoHus. Mx cBoiictBa u
npuMeHeHue. Mcropuueckue cBeieHUs 10 OTKPBITHIO 3TUX 3JIEMEHTOB U UX COETUHEHUH.

9. Boznyx. Ponp kuciopoga B HEXXMBOW M KUBOM mpupone. Aiorponus kuciopozaa. O30H,
MOJIyYeHHUE B IPUPOJIE U TaOOPaTOpPHUH, €ro 3HaYCHHE.

10.Bona. Ilepokcuasl, nepokcua BOJIOpOa.

11. Baxxneiimue BaneHTHOCTH U crenieHun okuciuenus (11, 1V, VI, -2,0, +2, +4, +6), orpanuuenus
Kucnopona no stum napamerpam ( +1, +2, 1poOGHbIE BaJIEHTHOCTH).

12. CepoBogopon, okcua cepsl (IV)- 3HaueHHe MX B MPHUPOJC, UX TOIy4CHHE, MPHUMEHECHHE.
CepHucras kucinora u e€ xapakrepuctuku, e€ comu. Oxcun cepel (VI), ero momyuenwue,
IIPUMEHEHNE U CBOMCTBA.

13. CiocoOs! OTy4YeHUs: CEpHON KUCIOTHI (HUTPO3HBIN, KOHTAKTHBIHN ), CBOMCTBA U IPUMEHEHHE.
OTHollIeHNE KOHIIEHTPUPOBAaHHOW U pa30aBIIEHHON CepHON KUCTIOTHI K METaJlIaM U HeMeTalljlaM.
OneymM, nupocepHasi, THOCEPHask KUCIIOTHI, UX COJIM, CBOMCTBA U 3HAUCHUE.

14. DnemeHThl rnaBHOW moAarpynmnsl V- rpynmbl. A30T, $hochop (MBILIBSIK, CypbMa, BUCMYT).
OOmiast XxapaKTepUCTHKA TJIABHOM MOATPYyNIbl B Buae Tabmuusl (I,HM; sHeprus nonusammu (1);
cponctBo Kk omektpory (F); O20; t° mm, t© kum.). 3akoHOMEpHOCTH  HM3MEHEHHS
HEMETAJUIMYECKUX M METAUIMYECKUX CBOMCTB CBepXy BHM3. BaxHeilline mnpupogHbie
COeIMHEHUS, CcrocoObl noiydeHus. Mx cBoiicTBa u npumeHenue. Vctopuueckue CBEASHHS IO
OTKPBITHIO 3THUX 3JIEMEHTOB U UX COEINHEHUM.

15. BanentHoctu u crenenu okucnenus (I, V, -3, 0, +3, +5), orpanuueHus 3Tux napameTpoB
JUISL a30Ta.



16. AMMuak, ruipa3uH, THAPOKCUIAMUH, BCE OKCHIBI a30Ta, COOTBETCTBYIOIIUE KHUCIIOTHI, UX
MOJIy4YEeHUE, COJM U MpUMEHEHHE. A30THUCTas KUCIIOTa, a30THAs KUCIOTa. HUTPUTHI, HUTPATHL
OTtHolleHHEe a30THOM KHCIOTHI K MeTaulaM M HeMmeTajulaM. A30THble ynoOpenus. Hutpumsi,
a3uibl. A30TUCTOBOIOPO/IHASL KUCJIOTA U €€ COJIN.

17. ®ocdhop, dbochun, okcuasr docdopa(lll, V). dochopucras kucnora, hochopHas Kuciora
(MeTa- 1 opTO(OpPMBI); UX MOJTYUEHUE W MPUMEHEeHHe. AoTponHble Moaudukannu ocdopa.
®dochopueie ynoopenus. Cynepdocdar, aBoitHoM cynepdocdar, HuTpodocka, aMModocC, COIu
aAMMOHHUSL.

18. AM(OTEepHOCTh MBIIIBAKA U CYPbMbI. METAILTMYHOCTh BUCMYTA.

19. OnemenTsl rnaBHoi noarpynnsl! V- rpynnel. Yrinepos, KpeMHuUM, repMaHuii, 0JI0BO, CBUHELL.
OOmast XxapakTepUCTHKA TIIABHOM MOATPYIILI B Buzie Ta0bmuisl (I,HM; sHeprus wonuzammu (1);
cporctBo Kk omektpony (F); O20; t° mm., t° kum.). 3akoHOMEpHOCTH  HM3MEHEHHS
HEMETAJUIMYECKUX M METAJUIMYECKUX CBOICTB CBepXy BHM3. Baxueilmme mnpupogHbie
COEIMHEHUS, CcIIoco0bl noiydyeHus. Mx cBoiicTBa u npumeHeHue. Vctopuueckue CBEAEHMS IO
OTKPBITHIO 3TUX 2JIEMEHTOB U UX COEIMHEHUM.

20. Baxknelimme BAJICHTHOCTH W cTernieHHn okucienus s yriaepona (1V, I, 11, -4, -3, -2,-1, 0,
+1, +2, +3, +4), mia xpemuus (IV, -4, 0, +4), mus ocrameusix (I, 1V, +2,+4).
CoOTBETCTBYIOIIME 3TUM IapaMeTpaM COCAMHEHUS, WX IOJIydeHHE, CBOWCTBA W NMPUMEHEHHE.
AmnoTtponust Ans yriepoja, akTuBHpoBaHHOTO yriisi. KapOuabl, aneTUiIeHn b1, OKCHIT yriiepoaa
(I, 1V), ux nonyuyenue, cBoicTBa u 3HaYeHue. CTpykTypa 3TuX Mosiekya. CHHHIIbHAS KHCIIOTA,
UAHU/IbI, KApOMUIL.

21. Kpemnuit, oxcun kpemuus (V). Cunanbl. Ksapu. Crekio, dapdop, OeToH, LEMEHT.
Cunukatel B npupoae. JKuakoe cTekno, kKieil u T.1. 3HaueHue yriepojaa B )KUBOW U HEKUBOU
npupoze. OnoBo u cBuHen. OTHOIIEHHWE K KHUCIOTaM W IejodaMm. BaxHeiimmne coeauHEeHWs,
MPUMEHEHUE.

22. DnemenTsl rinaBHod moarpymmsl |- rpynnsl. bop, amomunmii, rannuii, MHAUNA, TaJUIHM.
OO1asi xapakTepUCTHKA TTIAaBHOW MOATPYIIBEI B Bujae Tabmuubl (I,HM; sHeprus uoHusammu (I);
cponctBo Kk omektpony (F); O20; t° mm, t© kum.). 3akoHOMEpHOCTH  HM3MEHEHHS
HEMETANIMYECKUX M METAJJIMUYeCKUX CBOMCTB CBepXy BHHU3. Baxueimme mnpupoaHsie
coeMHEeHus, crocoOrl noiayyeHus. Mx cBoiictBa u nmpuMeHeHue. Vcropuyeckue cBeJeHUS IO
OTKPBITHIO 3THUX 3JIEMEHTOB U UX COEIMHEHUH.

23. bypa, OopHble KUCIOTBL. bop - MUKpoasieMeHT aiis pacteHuil. bypa - miaBeHs, rnepiibl Oypsl.
24. Amomunuit. I'munHa, kaonuH, ramHo3eM. OTHOIIEHHE aTIOMUHMS K KUCIOTaM U IIeJIoYaM.
AMOOTEpHOCTh OKCHA U THAPOKCHIA amoMUHMS. [lorydeHre MeTaTHuecKoro aTlOMIUHHS, €T
IpUMEHEHHE U 3HaYCHHE.

25. DnemenTsl rnaBHOM noarpymnmsl |- rpynmel. O6mmas xapakTepuCTHKa BCeX MapaMeTpoB MO
tabnuue. bepummii, Mmaruuii, kanbuuid, 6apuil, crpoHuui, paauil. CrnocoObl MONy4YeHUs ITHX
arneMeHToB, uX cBoiicTtBa. BamentHocts (ll), cremens okucnenus (+2, 0), amdoTepHOCTH
oepwinus. ['mapunpl. Peaknust okpammBanus miamMeHd. BakHeimme conm U uX MpUMEHEHHE.
XKectkocTh Boabl (KapOOHATHas, BpEMEHHas, HeKapOOHaTHas!, IOCTOsSIHHAS, 001Ias) U CoCOObI
e€ ycrpaneHus. Du3nonoruveckast pojib MOHOB KaJTbITHSL.

26. DnemeHTHI TAaBHOM moarpymmsl |- rpynmnsl. KpaTkue xapakTepucTHKH BCeX MapaMmeTpoB 10
tabnuue. M3mMeHeHne Bcex mapaMeTpoB cBepXy BHU3. JIUTuid, HaTpuil, kanui, pyouanii, nesu,
¢bpanmuii - menounsle Metamwasl. OTHomieHMe K Boje. MX OKCHIABI M THIPOKCHUIBI.
3aKOHOMEPHOCTH WX B3aMMOJEHUCTBUS C KHCIOpoAoM. CoOJIM IIEIOYHBIX MeTaioB. CenuTpsl,
KaJuiiHble ynoOpenus. Peakins okpaliBaHus MjaMeHH.

27. DnemenTsl moOoyHOW moarpymmsl |- rpynmel. Meab, cepebpo, 30mo0To. OOmas
XapaKkTepUCTHKa BcexX mapamerpoB 1o Tabnuue. Banentnoctu (I, 1, 11) u crenenn oxucneHus
(+1, +2, +3), cooTBeTCTBYIOLIME COEOUHEHHS, UX MoiaydeHue. OTHOIIEHHWE METaIoB K
kucioTaM. [lpuMeHeHne 3Tux MeTayuioB U UX coequHeHnid. KpaTkue ucropuueckue cBeeHUs.



28. DmnemeHTbl moOouyHOW monrpynmbel |- rpynmer.  [{unk, kagmui, pryts. OOmas
XapaKTEepUCTUKA BceX mapaMeTpoB 1o Tabnuue. Banentnoctu ( Il ) u crenenn okucnenus ( +2) ,
(+1) mns pryrtu. OTHOIIEHHWE METaNIOB K KHUCIOTaM U IesnodaM. BaxkHeiline coeauHEeHUs:
OKCHJIBI, CyJIb(pHIbI, KapOOHATHl, MX TOJy4YeHHE, NpuMeHeHue. KpaTkue wucropuueckue
CBEICHHUS.

29. Dnementsl nobouynoit moarpynmsl |- rpynmel. Cxkanauii, UTTpUi, JIaHTaH U AKTUHHMA.
Jlantanouasl W akTUHOWUIBL. ToNbKO oOOWIas XapakTEepUCTUKA. OJIEKTPOHHAs CTPYKTYpa,
3actporika f- momypoBHs. [IpuumHBI CXOXKECTH HX (PU3MYECKUX M XUMHUYECKUX CBOMCTB.
Hekotopsie ocobenHocTH B cBoMcTBax. CriocoOb! ux monayuenus. [Ipumenenue.

30. Dnementsl mobouHoi noarpynnsl V- u V- rpynn. Ilepexognsie MeTamasl M UX 00mIas
xapaktepuctuka. OcoOCHHOCTH WX CBOWCTB. TWTaH, MUPKOHUH, TadHUi, BaHaIUW, HUOOWIH,
TaHTaj. VX mpuUpoJHbIE COeAMHEHUs, MOyueHHe, npuMeHeHrne. OTHOLICHHE 3THX METaUIOB K
KHCIIOTaM, 1esnovyaM. BaxkHeilline BaleHTHOCTH U CTENEeHU okucieHus. KpaTkue ucropuyeckue
CBECHMUSL.

31. Dnementsl mobounoit moarpynmsl VI- rpymmel. Xpom, monubaeH, Boib(pam. OOmas
XapaKTEePUCTHKA O3TUX DJJIEMEHTOB KaK IEepPEeXOJHBIX MeETauloB. lIpupoaHbie COeTUHEHHS,
nonyuenue, npumenenue. Baxxuneimme Banentnoctu (I, 11, V1) u crenenu oxucnenus (+2, +3,
+6), COOTBETCTBYIOIIME COEAMHEHUS, WX IOJIyuYeHHe, CBOMCTBA M NpPUMEHEHHE. XPOMATHI,
TUXpOMATHI, X CBOWCTBA, MpUMeHeHue. Jluxpomar Kainus - OKHCIuTeNb No2 B XUMHUYECKOU
naboparopuu. KpaTkue ucropuueckue CBEACHHUS.

32. Dnementsl nmobouynoi moarpynmnel VII- rpymmel. Mapranen, Texneuui, penwil. OOmias
XapaKTepUCTHKa (U3NYECKUX U XHUMHYECKHX IapaMeTPOB KaK IEPEeXOJHBIX METalIOB.
Bakueiiiie npupoaHbie COeNMHEHN, Moydenue, npumenenue. Banentnoctu (11, 1V, VI, VII),
cTeneHu okucienus (+2, +4, +6, +7), COOTBETCTBYIOIINE COSUHEHNUS, UX MTOJYYCHHE, CBOMCTRA,
npuMmenenue. [lepmanranat kanus - okuciautenb Nel B xumuueckoil 1aboparopuu, MpUMEHEHNE
B Pa3HBIX CpejaX, JKBUBAJICHTHI, HHAUKATOPHI B OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUSIX.
33. DnemenTsl no6oyHOM noArpynmns! VIII- rpynmnsl.

34. Kenezo, ko0anbT, HUKeNb. O0IIas XapaKTepUCTHKA GU3NYECKUX U XUMUYECKUX [TapaMeTpPOB
kak mepexonubix MertamioB. Bamentnoctu (I, Ill, VI), cremenun okucnenus (+2, +4, +6),
COOTBETCTBYIOIIIE COCAMHEHUS, WX IOJydeHHe, CBOWCTBA, NMpuMeHeHHne. OTHOIIEHHE MX K
kucnoraM. OcoOEHHOCTH B CBOMCTBAX K0oOanbTa M HUKeNs. KOMITTIEKCHbIE COeTMHEHUS TS 9 TUX
AJIEMEHTOB.

35. bnaropoansle Metayuibl. Pyrenuil, poauii, nmamnaauif, ocMui, upuaui, miatuHa. OOmas
XapakTepUCTHKa (U3NYECKUX W XUMHUYECKHX IapaMeTpOB KaK MEPEeXOJHBIX METalIOB.
Ocobennoctu B mpuMeHeHUH. CTENEHU OKUCICHHS, BaJeHTHOCTH. OTHOIIEHHE K KHCIOTaM.
KpaTkue ucropuueckue CBeACHHUS.

36. Dnementsl rnaBHoi monrpymmsl VIII- rpynmel. Bnaroponnsie (nHepTHBIE) Ta3bl. [ enwid,
HEOH, aproH, KPUIITOH, KCEHOH, pafoH. OTKPhITHE HHEPTHBIX ra30B. BO3MOXHOCTH 00pa3oBaHus
XUMHYECKON CBSI3M W COSAMHEHUH ISl 3TUX 21eMeHTOB. CTpeMIIeHHe DJIEMEHTOB (METaJUIOB U
HEMETAIJIOB) K DJIGKTPOHHON KOH(UTyparuy 6J1aropoJHBIX ra30oB. XUMHS KPUNITOHA U KCEHOHA.
XUMHUYECKHE pEaKIUd M HEKOTOPBbIE COCAMHEHUS JTHX DJIEMEHTOB, WX YCTOWYHBOCTD.
[Tomyuenue, 3HaUeHNE U PUMEHEHHUE 0JIaropoHBIX Ta30B U UX COSAMHEHUI.

B KOHIEC U3YUYCHUA JTUCHUIIIIMHBI IIOABOJATCA UTOTH pa6OTBI CTYACHTOB Ha JICKOHUOHHBIX U
MPAKTUYCCKUX 3aHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJlJIoB B TCUCHUE ceMecTpa.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCIUIIHHE



Dopmuposanue 6ALILHO-PEUMUH2060U OYeHKU pabombl 00YYaAIOUUXCSL

ITocemenue Pabora Ha
ITocemenne
N IMPAKTHYECKHUX | MIPAKTUYECCKUX | DK3aMeH
JIEKIAHA .
3aHATHH 3AHATUIX
Pa36amioBka 1o 18 x 1=18 30 x 1=30
488 OaiuioB 64 Gamna
1 BUJaM paboT 6amI0B 6au10B
cemecTp | CymmapHbIT 18 6amioB 48 6amioB 536 Gamna 600 6amnoB
Makc. 0ayn1 max max max max
ITocemenune Pabora Ha
Ilocemenune
N MPAKTUYECKUX | MPAKTUYCCKUX | DK3aMEH
JIEKIIUI .
3aHATUN 3AHATUIX
Pasz0amioBka 1o 18 x 1=18 30 x 1=30
488 OaiuioB 64 Gamna
2 BHJIaM paboT OajuIoB OaJuI0B
cemectp | CymMMapHbIi 18 6amnoB 48 Gainos 536 6anna 600 GamnoB
Makc. oamn max max max max

Kpurepun onenuBanus padorsl o0y4arouierocsi no uroram 1 cemecrpa

Ounenka Banasl (6 3E)
COTIUYHOY 541-600
«XOpOLLIO» 421-540

«YIOBJIETBOPUTEIHHOY 301-420
«HEYOBJIETBOPUTEIILHO» menee 300

Kpurepun onenuBanus padoTsl 00y4yaomerocs o HToram 2 cemecrpa

Ouenka Banusl (6 3E)
COTITUIHOY 541-600
«XOpOILIO» 421-540

«YZAOBIIETBOPUTEIBHO» 301-420
«HEYJIOBIIETBOPUTEIHHO) mernee 300




6. Meroauyeckue yKa3aHus il 00y4al0UIUXCH M0 OCBOEHHUIO TUCIIUILIHHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommXcs MOCEHICHHs JEKIUH, aKTHBHOM
paboThl Ha J1a0OPATOPHBIX 3aHATHUSX, BBIIOJIHEHUS BCeX y4YeOHBIX 3aJaHUil NpernojaBaTes,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKUH — OoJHa U3 (POpPM aKTHBHOH CaMOCTOSATENIBHOW pabOThl 00ydaroLIuxcs,
TpeOytomiasi HaBbIKOB M yMEHMs KpaTKO, CXEMaTH4YHO, IIOCJEN0BAaTENbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 000011eHUs, HOPMYIUPOBKH. B KoHIE Jekuuu
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4YTOOBI OOy4aromuecss HUMelu
BO3MOXXKHOCTb ~ 3a/laTb  YTOYHSAIOIIKME BONPOCHl [0 HM3ydyaeMOMY Marepuainy. HMs3-3a
HEJOCTATOYHOI'0 KOJMYECTBA AyJAUTOPHBIX YaCOB HEKOTOPBIE TEMbI HE YJAETCS OCBETUTH B
IIOJJHOM 00beMe, IO3TOMY IpenojaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIPOCHI
BBIHOCUT Ha CaMOCTOSITENIbHYI0 Pa0OTy CTYAECHTOB, PEKOMEHAYs Ty WIM HHYIO JIUTEPATYPY.
Kpome artoro, s Jydmiero OCBOGHHs MaTrepuala U CUCTEMAaTH3alui 3HAHUHM 10 JUCLUIUINHE,
HE00XO0IMMO TIOCTOSIHHO pa30HpaTh MaTepPHAIIbl JIEKIUH 10 KOHCIIEKTaM U Y4€OHBIM MOCOOUSIM.
B ciiyuae HeoOxoquMocT oOpaarbes K MpernoiaBaTesto 3a KOHCYIbTaluel.

[ToaroroBka K J1a0DOpPaTOPHBIM 3aHATHSIM.

IIpu moaroToBke K Ja0OPAaTOPHBIM 3aHATUAM CTYACHT JOJDKEH U3YYUTh TEOPETHUECKUIH
MaTepuai 1o TeMe 3aHATUs (KCIOIb30BaTh KOHCIIEKT JIEKIUI, N3YYUTh OCHOBHYIO JINTEPATYDY,
O3HAKOMUTBCSI C JIOMOJHUTENILHOW JIUTEPAaTypoil, MpH HEOOXOIUMOCTH JOMOJHUTh KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOLME 3allUCHM U3 JIMTEpaTypHbIX HUCTOYHMKOB). B ciyuae
3aTPyJHEHMM, BOZHUKAIOIIMX IIPU OCBOEHUHM TEOPETUYECKOIO0 MaTrepualia, CTyAEHTY CIENYET
oOpalaTecsi 3a KOHCYyJbTallMed K IpernojaBaTento. Mas Ha KOHCyJIbTalUio, HEOOXOAUMO
XOpOUIO MPOIYyMaTh BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSI.

B nauane mnaGopaTOpHOro 3aHATUS IpENoJaBaTelb 3HAKOMUT CTYIEHTOB C TEMOW,
OrjamacT IUIaH IIPOBEICHMS 3aHATHUSA, BBIAACT 3aJaHue. B TedueHHe OTBEIEHHOIO BPEMEHU Ha
BBIMIOJTHEHHE Pa0OThI CTYAEHT MOXKET OOpaTHThCS K IMPENOoJaBaTeNI0 32 KOHCYJIbTAalUEH WIIU
pa3bsCHEHUsIMH. B KOHIIe 3aHATHS NPOBOJUTCS MPHEM BBIIIOJIHEHHBIX PaboT, cobeceoBaHUE CO
CTYJIEHTOM.

Pe3ynbpTaThl BEINOMHEHHS TaOOPAaTOPHBIX pabOT OLEHUBAIOTCA B Oayliax, B COOTBETCTBUU
¢ 0aJUIbHO-PEUTUHIOBOI CUCTEMOM YHUBEPCUTETA.

Ilnan JeKIUOHHDBIX 3aHATHH

Baenenne. OCHOBHBIE 3aKOHBI ¥ TOHATHS XUMUH.

Homenkinarypa. Kiaccbl HeopraHu4eckux CoeIMHEHUI

Crpoenue aToMa u iepuonyeckas cucrema anementon J[.M. Menneneesa.
Xumnueckas cBia3b. CTpOEHHE U CBOMCTBA BEILIECTBA.

XuMmudeckas JuHaMuKa (y4eHHE O XUMHYECKUX PEaKITUsIX )

PacTtBOpBI.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.

KomMiekcHbie coeTMHEHHUS.

XUMHYECKHE CBOMCTBAa HEMETALJIOB U UX COEIUHECHUIN

10. XuMuyeckre CBOMCTBA METAJIJIOB U UX COCIUHCHHUS

©CoNok~wWNE

IL1aHbI IPAKTHYECKUX 3aHATHH

1. Cemmunapckoe 3ausitue. OCHOBHBIC ITpaBMIa PAOOTHl B XUMUUYECKOM TaOOpaTOpHH.
3HAKOMCTBO C XMMUYECKOH TTOCYIOM.

Cemunapckoe 3anstue. Homenknatypa. Kiaccbl HeOpraHU4ecKux COeIMHEHUM.
3. JlaGoparopHo-TipakTHUecKoe 3aHATHe. [loydeHne KHCI0T, OCHOBAaHUH U COJICH.
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11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.
217.

CemuHapckoe 3aHsaTie. OCHOBHBIE 3aKOHBI U IIOHATUS XUMHH.
Cemunapckoe 3anstie. PacueTsl mo xumudeckum GopmysaM U ypaBHEHUSIM.

JIabopaTOpHO-IIPAKTHUECKOE 3aHSTHE.
yriepoza (1V)
JIabopaTOpHO-IIPAKTHUECKOE 3aHSTHE.
MarHusl.

JIabopaTOpHO-IIPAKTHUECKOE 3aHSATHE.
JIabopaTOpHO-IIPaKTHUECKOE 3aHSTHE.

OHpe,Z[CJ'IeHI/Ie MOHHpHOﬁ MaCChbl OKCH A
OHpe,Z[CJ'IeHI/Ie MOHHpHOﬁ MacCChbl DKBHUBaJICHTa

Kucnopon. Oxcusl, mepoKCUIbI.
Bonopon.

Cemunapckoe 3anstue. CtpoeHue atoma. [lepuoanueckuii 3aKOH U IEPUOIAYECKAS
cucteMa asieMeHToB [[.M. MenpeneeBa. XumMuuecKas CBs3b.
CemuHapckoe 3aHsATHE. DHEPreTHKAa XUMUYECKUX TIPOIIECCOB.

JIaGopaTopHO-TIPaKTHYECKOE 3aHATHE.
JIaGopaTopHO-TIPaKTUYECKOE 3aHSTHE.
KOHIICHTPAIUH.

JIaGopaTopHO-IPAaKTUYECKOE 3aHSTHE.

@DakTOpPHI, BIUSIOIINE HA CKOPOCTh PEAKIUH.
[IpuroroBneHue pacTBOPOB 3aJaHHON

Peakuuu B PacTBOpAX JICKTPOJIUTOB.

IIpousBeneHne pacTBOpUMOCTHU. I 'uapomus.

JIabopaTopHO-IIPaKTHYECKOE 3aHSTHE.
DIEKTPOIH3.
JIabopaTopHO-IIPaKTHYECKOE 3aHSTHE.
JIaGopaTopHO-TIPaKTHYECKOE 3aHATHE.
KucnopoaHbie coeJMHEHUS XJI0pa
JIaGopaTopHO-TIPaKTHYECKOE 3aHATHE.
COCIMHEHUSI CEPBI.
JIaGopaTopHO-TIPaKTHYECKOE 3aHATHE.
KucnopoaHbie coeTMHEHUS a30Ta.
JIabopaTopHO-TIPaKTHYECKOE 3aHSITHE.
COEIMHEHMUSL.

JIabopaTOpHO-IIPAKTUUECKOE 3aHSATHE.

UX COCTUHEHUSI.
JIaGopaTopHO-TIPaKTHYECKOE 3aHSTHE.
JIaGopaTopHO-IIPaKTUYECKOE 3aHATHE.
JIabopaTopHO-TIPaKTHYECKOE 3aHSTHE.
JIaGopaTopHO-IIPaKTUYECKOE 3aHATHE.
JIabopaTopHO-TIPaKTHYECKOE 3aHSTHE.
JIaGopaTopHO-IIPaKTUYECKOE 3aHATHE.

OKHCINUTEIbHO-BOCCTAHOBUTEILHEIC IMPpOICCCHhI.

KomruiekcHble coeHeHus..
I"anorenst. Xnop. XsopoBoaopo.

Cepa. CepoBonopoa. Cymbduasl. Kuciiopoausie
A30T U €ro BOJJOPOJHBIC COSAMHEHUSI.

VYrnepox u ero coenqunenus. Kpemuuii u ero
IllenouHbIe U MIEIOYHO3EMETbHBIC METAIIBI U
AJIOMUHUI B €T0 COCTUHEHUS.

XpOoM U ero COeIMHEHHUS.

Maprasen 1 ero COeJuHEeHHUSI.

Kenezo, k06anbT, HUKENb U UX COCTUHEHUS.

Mens, cepeOpo 1 UX COCTUHECHHS.
[uHK, KagMUH, PTYTh U UX COEIUHECHUS.

IHoaroroBka K TecTy, NMCbMEHHON padoTe, yCTHOMY ONPOCY

[Ipu monaroroBke K TECTy, MUCBMEHHOM paboOTe, YCTHOMY OIPOCY HEOOXOAWMO H3YYUTh
TeopeTndyeckuii Matepuan no gucuuiuiiHe. C IEenpl0 OKa3aHWsl IMOMOIIM CTyJAeHTaM Ipu

INOArOTOBKEC K 3aHATHUAM

MperioAaBaTcjicM MPOBOAUTCA TPYIIIOBASA KOHCYJIbTAllUA C LCJIbIO

pa3bsCHEHHs HauOoJIee CIIOKHBIX BOMPOCOB TEOPETUYECKOTO MaTepHala.
[loaroroBka k c;10BapHOi padore.

[Ipu moaroroBke K CIOBapHOM paboTe CTYAEHT BENET TEPMUHOJIOIMYECKHH CIIOBaphb 110
KOKIOMY paslelny AUCLUIUIMHBL llepedeHb OCHOBHBIX TEPMHMHOB IIO Te€MaM IIPEICTAaBIIEH B
y4eOHO-METOMUECKUX MOCOOMSIX K TUCHUIUIMHE WM JaeTcsl MperojaBaTeseM Ha 3aHsATHsIX. [l
OKa3aHMs TIOMOIIM B CaMOCTOATENBHOM paboTe BENECHUS CIIOBapsi MPOBOIATCS MHIMBUIYaJbHbIC
KOHCYJIbTALINN.
Iloaroroska K J0KJIAAy € NPE3eHTALUEH.



Jloknanel nenmaroTcsl C ILETbI0 MPOBEPKH TEOPETUYECKUX 3HaHUM 0Oydaromierocsi, ero
CIIOCOOHOCTH CaMOCTOSITETIBHO NPUOOpETaTh HOBBIE 3HaHMS, padoTarh ¢ WH(DOPMALMOHHBIMU
pecypcaMu U U3BIIEKaTh HYXHYIO HH(POPMAIIHIO.

[TponOmKUTENLHOCT JTOKJIAAA HE JOJDKHA IPEBBILIATH 5 MUHYT. TeMy JOKJIada CTYIEHT
BBIOMPAET M0 KEJTaHUIO U3 MPEATIOKEHHOTO CIHUCKA.

ITpu moAroToBKe 0KJIAAA CTYAEHT JOJDKEH U3YUUTh TEOPETUUECKUM MaTepual, UCIONb3Ys
OCHOBHYIO M JIOTIOJIHUTENIBHYIO JIUTEPaTypy, OOs3aTelIbHO COCTaBUTH IUIAH JOKJIaaa (TepeyeHb
paccMaTpuBaEMbIX UM BOIIPOCOB, OTPaXKAIOIIUX CTPYKTYPY U IOCIEIOBATENBHOCTh MaTepuania),
MOATOTOBUTH ITPE3CHTALIUIO.

BeicTyruieHne  TOIDKHO — CTPOMTBHCST  CBOOOAHO, YOEAWTENbHO W apryMEHTHPOBAHO.
[IpenonaBarenb cieauT, YTOOBI BBICTYIUICHHE HE CBOJWIOCH K MPOCTOMY BOCIPOM3BEACHUIO
TEKCTa, HE JOIYCKAETCS IPOCTOE YTEHHE COCTaBJIIEHHOI'O KOHCIEKTa AOKiIajga. BeicTynarommii
TaKXe JOJKEH OBbITh TOTOBBIM K BOIPOCAM ayIUTOPUU U JJUCKYCCUU.

7. IlepeyeHb OCHOBHOIM M JONOJTHUTEJILHOH YueOHOI JJUTEepaTypbl, HE0OXOAUMOH s
O0CBOCHHUSA TUCHHUILINHEI

OcHoBHas IUTEpaTypa

1. Mudraxosa, H. ILI. O6mas n Heopranudeckass Xxumus : ydaeOHoe mocodwue : [16+] / H.
. Mudraxosa, T. II. IlerpoBa ; mox pen. A. M. Ky3neunosa ; Kazanckuil HanuoHa bHbBII

UCCJIENOBATENIbCKUM  TEXHOJNIOrM4Yeckuid yHuBepcurer. — Kasawp : Kazanckuii HaydHO-
uccienoBarenbckuil TexHonorndyeckuii ynuepcutet (KHUTY), 2017. — 408 c. : tabmn., cxem.,
uJl. Pexxum JIOCTyna: o MTOJITHCKE. - URL:

https: //b|b||oclub ru/index.php?page=book&id=560885

2. MuxkprokoBa, E. FO. OOmias, Heoprannyeckass U aHaJUTHYecKas XUMHs : ydeOHOe
nocobue / E. FO. MukprokoBa, T. M. Axmeros, U. A. XapucoBa. — Kazanp : K'TABM wum.
baymana, 2021. — 150 c¢. — TekcT : anekTpoHHbIH // JlaHb : 2JE€KTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/177645

3. lapmmn, A. I1. OOmias u HeopraHWYecKas XUMHs B CXeMaX, PUCYHKax, TabJuIax,
XUMHUYECKHX peakunusax : yuyebnoe mocobue / A. Il. TapmmH. — 2-e u3a., ucnp. U A0M. —
Mocksa : UTH®PA-M, 2021. — 304 c. — (Bsicmiee ooOpazoBanue: bakamaspuar). - ISBN 978-5-
16-015940-9. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1070937

4. Cemenos, U. H. Xumus : yueonuk / Y. H. Cemenos, U. JI. [lepdpunosa. — 3-¢ uzm. —
Cankr-IlerepOypr : Xumuznat, 2020. — 656 c. : wi. — Pexxum noctyna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599172

JonmosiHuTEILHAS JIUTEPATYPaA

1. Mudraxona, H. III. Obmas u Heoprannyeckass XuMusi. Teopusi ¥ IpakTUKa : yyeOHOe
nocobue : [16+] / H. ILI. Mudtaxona, T. I1. Ilerposa ; mox pen. A. M. Kysnenosa ; Kazanckuit
HallMOHAJIBHBIA MCCIEN0BATENbCKUA TEXHOJOTHYEeCKU yHuBepcutTeT. — Kazanp : Kazanckwuit
HaY4YHO-HUCCIIEeI0BAaTENIbCKUN TexHonornyeckuit ynusepcuter (KHUTY), 2018. — 308 c. : Tabm.,
WL — Pexum JIOCTyTa: o MOJITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=560887

2. OOuras 1 Heopranudeckas xumus : yueOHoe nocodue / A. A. Kapos, P. A. Mykoxesa,
M. K. Bunguxesa [u ap.]. — Hanbuuk : KbI'Y, 2019. — 83 ¢. — Tekcr : anektponHsiii // Jlanb
: BIIEKTPOHHO-OnOmoTeuynas cucrema. — URL.: https://e.lanbook.com/book/170843

3. Jlucuesckas, 1. B. OOmas u HeopraHuveckas XUMUs: JJaOOPAaTOPHBIN MPAKTHKYM :
yuebHoe nocobue : [16+] / U. B. Jlucuesckas, E. A. Pemernukona ; FOxublil dhenepanbHbiit



yHuBepcuteT. — PocToB-Ha-Jlony : FOxHbIM denepanbhublii yHuBepeutet, 2015. — 164 ¢. : cxem.,
Tadn., WJL. - Pexum JIOCTyMa: o MTOJITMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=461930

4. CyBopos, A. B. O6mas xumus : yuebnuk / A. B. CyBopos, A. b. Hukonbsckuii. — 6-¢
3. — Cankr-IlerepOypr : Xumuznar, 2020. — 624 c. : un. — Pexxum mocTyma: 1mo mojarnuckKe. —
URL: https://biblioclub.ru/index.php?page=book&id=599264

HNuTepHeT-pecypcsl

1.https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0
%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86
%D0%B0

2. http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html

3. https://ege.sdamgia.ru/


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html
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