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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

Hucnummmna «OOmass W HEopraHWyeckas XUMHUS» OTHOCHTCA K JAUCHMUILTUHAM
oOs3arenpHOM yacTu brnoka 1. Jucuuniussl (Moxgynu) IIpeagmMeTHO-METOIMYECKOTO MOZIYJIS
yueOHOro IJlaHa OCHOBHOW MpodeccruoHalbHON 00pa30BaTeIbHOW MPOrPAMMBI  BBICIIETO
oOpa3oBaHMsi — mporpaMmbl OakamaBpuata 10 HampaBieHH0 noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs MPOPUIAMHU MOATOTOBKH ), HAIIPaBICHHOCTH (TIPOdHIIb)
oOpa3oBaTenbHON IporpaMMbl «buosorust. Xumus», 04Hoi GopMbl 00yueHHSL.

JucuumniuHa omnupaercs Ha pe3yiabTaThl oOyudeHus, CcGOPMUPOBAHHBIE B paMKax
MIKOJIBHOTO Kypca «XUMHUs» WIH COOTBETCTBYIOIIUX JUCIUILIUH CPEIHEr0 NpoQecCnOHaIbHOrO
o0OpazoBaHwUsI.

Pe3ynbraThl M3yueHHs] TUCHUILIMHBI SBISIFOTCS OCHOBOW JUIS M3YYEHUS AMCUMIUIMH U
MPOXOXKACHUS TMPAKTUK: cucTtemMa noAarotoBku kK ['MA mo XxumuM, MOArOTOBKAa ydalluxcs K
ONIUMITMAJIC TI0 XMMHUHU, HEOPTaHWMYECKUI CHHTE3, aHAJUTUYECKast XUMUS, XUMHS OKpYXKaroei
cpenbl, yueOHas MpaKkTHUKa 10 XUMUHU.

1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB O0Y4YeHHs] MO IMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM pe3yJbTaTaMH OCBOEHUSI 00pa3oBaTesbHOM
NPOrpaMmbl

Leabio ocBoeHus: qucHUIIMHBL «O011as 1 HeopraHudeckasi XUMHUsD) SIBJISIETCS MOATOTOBKA
OakamaBpa K paboTe yuuTeleM XUMUU B o00IeoOpasoBarenbHON Mmikojie. JlucnumnianHa
npelHa3HayeHa JaTh MPO(PECCHOHANBbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYI0) MOATOTOBKY B
CTaHOBJICHUH TPO(PECCHOHATBHON KOMIIETEHTHOCTH OYAYIIEro Ieaarora uepe3 popMHpOBaHUE
[EJIOCTHOTO MPEJCTABICHUS O POJIM XUMHUYECKHUX TUCIUIUIMH B COBPEMEHHOI 00pa3oBaTeNbHOM
cpene.
3agaveili OCBOGHHS JUCHUIUIMHBI SBJIsieTcs (OPMUPOBAHHE Y CTYAEHTa LEJIOCTHOTO
NpeCTaBICHUsI 00 OCHOBHBIX TEHICHIUSIX PAa3BUTHUSI HEOPTAaHUYECKOW XUMHH, €€ POJIb B KU3HU
COBPEMEHHOT0 OO0IIECTBA, BOOPYKATh OYIYIIEro YUUTENsl KOMIUIEKCOM 3HAHUN, MPAKTHUECKUX
YMEHHI ¥ HaBBIKOB JJIs1 aKTUBHOW MEAArOruyeCcKou 1esITEIbHOCTH.

CrocoOCTBOBAaTh YCBOEHUIO U TTYOOKOMY MOHMMAHUIO (DU3UKO-XUMHUYECKON CYITHOCTH
O6uonornueckux Hayk. [Ipum 3TOM ocoboe BHMMaHuE OOpalaeTcsi Ha pa3BUTHE XMMHUYECKOM
HAYK{ ¥ IPOMBILIUIEHHOCTH.

s ycuneHuss NeAarornyeckoro akleHTa B IporpamMme oco0oe MECTO 3aHUMAaroT
BOIPOCHI, CBSI3aHHBIE CO LIKOJILHBIM KypCcOM XHMHUHU. B TO e BpeMs B mporpaMme J10CTaTOYHO
MOJIHO OTPa)KE€Hbl COBPEMEHHOE COCTOSHHWE M IyTH Pa3BUTHS HEOPraHMYECKOW XMMHU. ITO
MO3BOJIMT OYAYIIEMY YUUTEINO B TEOPETUYECKOM IIIaHe OBITh 00Jiee MOOUIBHBIM U OT3BIBUMBBIM
Ha TpeOOBaHUsI BPEMEHH.

B pesynbrare ocBoeHMs mporpamMmbl OakajgaBpuara OOydaroIIMKCS JTOJIKEH OBIAIEThH
CIIEAYIOIIMMU pe3ysbTaTaMy 00yYeHHs 1o JUucuUIuIMHe «O01as 1 HeopraHudeckas XuMus» (B
TabyMlle TPEeICTaBICHO COOTHECEHHE O0pa30BaTEIbHBIX pE3ylbTaTOB OOy4eHHUS 110
JUCLUIUIMHE C MHAWKATOPaMH JOCTHKEHUS] KOMIIETEHIUH ):

OO6pazoBarenbHbIe
PE3YNIbTAThl JUCIUTLTHHBI
(9Tams! (opMHUPOBAHHUS
JUCIUTINHBI )

3HACT YMEET BJIagcCT




OP-2

3HK-1'1 PUMCHSTh
HACT CTPYKTYPY. OP-1 TEOPETHYCCKUE 3HAHMS OP-3
COCTaB U o
OCHOBHBI€ TOHATHUS | JIEKIIMI U CEMUHAPOB JIUIsl | HABBIKAMHU
TMTAKTHYECKUE .
. | Xumumn, 3aKOHBI | IPOBEJCHUS ONIBITOB U 0e30macHoi paboThI
€/IMHUIIBI TIPEIMETHOM
06IACTH XUMUH, KJIACChI | DKCIIEPUMEHTOB IS C HEOPraHUYECKUMU
HEOPraHUYEeCKHNX pELIeHUs] PACUETHBIX U BELLECTBAMHU
(mpenogaBaeMoro 9
npemera). COEIMHEHU I AKCIIEPUMEHTAIIbHBIX
3a/1a4 0 XUMHUH
OP-5
IK-1.2 OCYILECTBISTh
YMeer ocywecTBIiATs | p_g apryMeHTHPOBaHHbBIN
T HOT
oTOop yueOHOTO OCHOBHBIE 0TOOp y4eOHOTO
COJIep KaHUS TSI €r0 coliep>KaHus
AP A CUHTETUYECKHE U Aep ’
peanu3anuy B METOJIOB M CPEJICTB
AHAJTUTUYECKUE
pa3nu4HbBIX hopmax o0y4eHuUs IS peasn3auu
METO/bl MOJYyYEHUS
oOyueHus B B pa3NUUHBIX (hopmax
51 HCCIIEIOBAHUS
COOTBETCTBHH C 00y4eHHUs1 B COOTBETCTBHHU
tpeboBanusimu GPI'OC XUMITICCKUX . | c oOpa3zoBaTenbHBIMU
00. BCIICCTB U PCAKINHN | o rpeGrOCTIMU U
BO3MOXHOCTSIMH
OP-6
POJIb U MECTO
MpeAMETHOM
IK-1.3 pel OP-7
obnacTu
JleMOoHCTpHUpYET HaBBIKOM
JUCHUTUTMHBI «
yMEHUe O6mas u NPUMEHEHUS
pa3pabartbiBaTh pa3IMYHBIX METO/IOB,
HEOpraHu4yecKas
paznuynbie GopmBbI pUEMOB U
. XUMUSD) B .
yueOHBIX 3aHSITHH, . TEXHOJIOTHIA
o01meli kKapTuHe
[IPUMEHSATH METOJIbI, 0o0y4eHus B
HAYYHOTO 3HAHUS,
MIPUEMBI U TEXHOJIOTUH Pa3InYHBIX popmMax
TPaaUIMOHHBIE U
00y4eHus1, B TOM OpraHM3aINN
COBpPEMEHHBIC
qrcie y4eOHOro mporecca
METO/IbI,
WH(POPMALIMOHHBIE.
cpencTsa u (GopMsl
OpraHHU3aIiH

yueOHOro Imporiecca.

2. OObeM IMCHUIUIMHBI (MOAYJISI) B 3a4eTHBIX EIMHHMIIAX € YKAa3aHHEM KOJM4YecTBa
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 CamocrosiTenbHas (KOJI-BO
qac 3aHSATHA, 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 AUCUUILUIMHBI (MOYJIsl), CTPYKTYPHMPOBaHHOE MO TeMaMm (pa3jejiaM) ¢
yKa3aHHeM OTBEJAEHHOr0 HAa HHUX KOJHMYeCTBA aKaJeMHYeCKHMX 4YacOB W BH/IOB
YueOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOAUUECMEA AKAOEMUYECKUX UACO8 U
61006 yueOHbIX 3aHAmull, 0POPMIICHHBIX B BUJIE TaOIUIIBI

No HaumenoBaHnue pazgena u teMm

n/m KonmuectBo yacoB no gpopmam
OpraHM3aly 00yueHHs

Jlexuun Jlabop. CaMocCT.
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. XuMHUUECKast CBsI3b M CTPOCHHUE BEIIECTBA. 4 3

8. Peakunu oxucnenus-BocctaHoBIeHM. Kiaccudukanms 4 3

OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA. DIEKTPOHHAS
Teopus okucienus. [lpasuna cocraBnenus ypapuenuidi OBP.
Ponb cpenp! B nporexanuu OBP.

9. DJeKTpoSUTHYECKAs! AUCCOIHaIys. Peakiu 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 XMMUUYECKHX PEAKIMid. XUMHYECKOE PABHOBECHE. 2 3
Karanus.

13. | KomIiuiekcHble coequHEHUS 4 3

14. | IpaBuna TexHUKH 0€30MACHOCTH NPU paboTe B XUMHYECKOH 2 3




naboparopuu. TexHnka 1ab0paTOpHBIX padoOT

15.

OCHOBHbIE XUMHUYECKUE TOHSTHUSL. ['a30BbIe 3aKOHBI. Peweniue
pacuemupix 3a0ay: a) BEIBOA (HOPMYJI IO TaHHBIM aHAIN3a; 0)
pacyeTsl M0 XMMUYECKHM (OPMYJIaM U YPABHEHHSIM.

16.

Pewenue pacuemnuix 3a0au: a) onpejicicHIE SKBUBAICHTHOM
MAacCHI IIPOCTOTO BEIIECTBA; 0) OTpeesieHIe SKBUBAICHTHON
MacChl CIIOXKHOTO BEIIECTBA; B) pacyeThl 10 YPABHEHHSM C
HCIIOJIb30BAaHUEM 3aKOHA SKBUBAICHTOB. OnpeencHue
JKBUBAJICHTOB.

17.

OrmnpezeneHne OTHOCHTEIBHONW MOJEKYIISPHON Macchl OKCHAA
yrnepoaa (1V)

18.

OcHOBHBIE KJIACChI HEOpTaHWYeCKUX coeAnHeHuil. [lonyuenue
KHCJIOT, OCHOBAHMI U COJICH.

19.

KBaHTOBO-MeXaHHUYECKast MOJEIb aToma BOAOPOJA.
KBanToBBIE uyHMca Kak  MmapaMeTphbl,  ONpeAeNsIoLIre
COCTOSIHME JJeKTpoHa B artoMe. Du3NyYecKuidl CMBICIH
KBaHTOBBIX urcesl. CIIMHOBOE KBAHTOBOE YHCIIO

20.

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

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(HTrypalnuii aTOMOB DJIEMCHTOB TJIABHBIX U MOOOYHBIX
noarpynm. CBsi3b CBOWCTB SJEMEHTOB C WX IOJIOKEHHEM B
MepUOANUEcKOl cucteMe. DHeprusi noHu3unuu. CpojcTBO K
9IEKTPOHY. DIEKTPOOTPHIATEINEHOCTE.

22,

OCHOBHEIC XapaKTCPpUCTUKHU XHMUYECKOH CBSI3H: JJINHA,
OHCPIrusl, HAIIPaBJICHHOCTD. Banenrasrit yTroJ.

23.

Meton MonekymsapHBIX opbOurtaneir (MMO). JluneiiHas
KOMOMHAIMs aTOMHBIX opOuraneil. Cas3bpBaomue U
Pa3phIXJIAIOIIKE MO .ITpuHuumnst 3aM0JIHEHUS
MO.DHeprernyeckue  auarpaMMbl U CUMBOJIMYECKHUE
3JIEKTPOHHBIE (HOPMYNIBI MOJeKyl. DPOpMaBHBIIN MOPSIOK
CBS3U

24,

PeaKHI/II/I 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 peakuid. XUMHUYECKOe PaBHOBECHE.
Karanus.

30.

KoMmnekcHble coeTUHEHUS

HUTOI'O 3a 1 cemecTp

36

60

93

IK3aMCH

2 cemectp, Paznen 2. Heoprannueckasi Xumms

Tamorensl-VII  rpymma, rtnaBHas moarpynma.  OOrmmast
XapaKTepUCTHKA. XWMHYEeCKHe U (PHU3WdYecKue CBOWCTBA.
bronornueckas pons p-anementoB VII(A) rpynmsl.

Xanpkorensl-VI rpynma, rmaBaas noarpymnma. O0mas
XapaKTepUCTHKA. XUMHYIECKHE U (PU3UMIECKIE CBOMCTRA.
Buonornyeckas pons p-3nementoB VI(A) rpynmsi.

[THukTOreHBI-Vrpymma, raaBHas noarpynna. Oomas




XapaKTepucTrKa. XMMHUYecKUe U (pu3nueckue cBoiicTBa.
Buonornueckas ponb p-3aementoB V(A) rpymmsl.
4. Hoxarpynmna yrnepona-1V rpynna, riaBrast noarpymma. O0rmas 4 - 4
XapaKTepuCTHKa. XMMHUYECKUe U (u3nuecKue cBoicTBa.
Bronormueckas pons p-3nemenToB |V(A) rpymmsr.
5. Il rpynimia, rmaBHast moarpymnma. O0mas XxapakTepuCTHKa 4 - 4
6. [Memnounsie u menouHozeMenbHbIe MeTauTs (| u |1 rpymmsl, 2 - 4
IJIABHBIC TOATPYIIIIEI)
7. Wueprasie rassr - VI rpynma, rmaBras noarpymma. O6mas 2 - 4
XapaKTepPUCTHKA
8. Il u IV rpynmer, moGounsle moarpynmnsl JlantaHOWIBI U 2 - 4
akTHHOHMIBL. OCOOCHHOCTH 3JICKTPOHHBIX CTPYKTYp aTOMOB
aseMeHTOB f- cemeiicTaa.
9. V u VI rpynmnsl, moOoYHBIE TOATPYTIITET 2 - 4
10. | VIl u VIl rpynmel, moGo4YHbIE TOATPYTIITEI 4 - 2
11. | Ioxyuenue xmopa. M3y4eHue ero CBOUCTB. XJIOPOBOJOPO. - 4 2
KucnopoaHsie coefMHEHHUS XJI0pa.
12. | Bpowm, #ox M UX COeMHEHUSI. - 4 4
13. | Cepa. CepoBonopon. Cymsdpunsl. KucinopoaHsie coequHEHUS - 4 2
CepBhl.
14. | A30T U €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. | HlenoyHo3eMenbHbIE METAIIBI U UX COCTUHEHUS - 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. | XpoM u ero CoeTuHCHUS - 4 4
25. | Mapraseri u ero COeTMHCHUS - 4 4
26. | XKeneso u ero coeaAnHEeHUs - 4 4
27. | KobanbT, HUKENIb U UX COEIMHEHUS - 4 2
HUTOI'O 3a 2 cemecTp 36 60 93
IK3aMeH
Bcero: 72 120 186

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucCyuniuHbl

Paznen | «OBLIASA XUMMUS»

Beenenue. [Ipenmer xumun. Ilonstue o matepun. KoHKpeTHbIE BUBI MATEPUU: BEIIECTBO U
none. JIlBwxkeHue kak ¢opma CyIIECTBOBAaHMS MaTepuu; (OpMbI JBIXKEHUS MaTepuu;
xummuueckast ¢opma JBHKeHUs. Puinocopckoe M XUMHUYECKOE TOHSATHS BEILECTBA. YPOBHU
OpraHM3aly BEUIECTBA, U3y4acMble XUMUEH: aTOMBI, MOJIEKYJIbI, KOHIEHCUPOBAHHBIE CUCTEMBI.
Otanbl pa3BUTHS XUMHUU. CBS3b XUMHUHU C OHMOJIOTHEN, (PU3UKOM M APYTMMU HayKaMu O IIPHUPOJIE.
Posib xumMKM B OXpaHe OKpPYKaIOLIEN CPEbl.

Meroasl xumuu. XWMHS - JKCIIEpUMEHTabHAs Hayka. HaOmromeHus, SKCIEepUMEHT.
@opMbl 3amMcu pe3yabTaTOB JKCIEPHUMEHTAa: KaueCTBEHHass M KonuyecTBeHHas. Lludposas
(TabnmuyHas), rpaduyeckas ¥ aHaIUTHYECKass (OPMBI 3aUCH pe3yabTaToB. Hakomienue GaxTos,
00paboTKa pe3yabTaToOB U3MEPEHUH, 00I1Iee MOHATHE O MOTPELTHOCTH U3MEPEHHUH U O CIIoco0ax
€€ YMEHBIICHUSI.

3HayeHne XMMUHU KaK y4eOHOro mpeamera B popMUpOBaHUM JIMYHOCTHU. [lenarornyeckas
JeSITENIbHOCTD BEJIMKUX YUEHBIX-XUMHUKOB.

HNuTepakTuBHas popma: Pabora ¢ IHTepHET-UCTOUHMKAMHU



ATOMHO-MOJIEKYJ/IAPHOE YYEHHME. OCHOBHBIE IIOHATUA U

3AKOHBI XUMHUU.
DKcrnepuMeHTalIbHbIE 000CHOBaHUS MPECTaBICHUN 00 aTOMe Kak CIIOKHOM cucteMe. OTKpbITHE
anekTpoHa. PagmoaktuBHOCTh. OCHOBHBIE XapaKTEPUCTUKU O-,3- U y- nydeil. Monenb aroma
Tomcona. Ombitel Pesepdopna mo paccesnuio o-dactui. Ilnanerapnas mozaenb atoma. Ee
JIOCTOMHCTBA U HEJOCTaTKU.

Teopus aroma Bogopona no bopy. OObsicHeHHe criekTpa aToMa Bojiopoaa. BHyTpenHue
IIPOTUBOpEYMsS TEOpUM aroma Bojopozaa 1o bopy. IlonsiTkn ux ycrpanenusa. KopmyckymspHo-
BOJIHOBOM yasin3M 4actuil. [Ipunnun HeonpeaeneHHocTu I eizenoepra.

HNurepakTuBHas ¢opma: Pabora ¢ MIHTepHET-UCTOUHUKAMU

KBanToBo-mMexaHuueckas Mojielb aromMa Bojopoaa. KBaHTOBbIE unciaa Kak MapameTpsl,
OMPEIENISIONINE COCTOSIHHE AIIEKTpOoHa B atoMe. ['maBHoe (N), opouraisoe (I), MarautHOE (M) 1
cnuHoBOe (Ms) KBAaHTOBBIC uyucia. (DU3NYECKUN CMBICT KBAaHTOBBIX uucen. [lonsitue o0
3JIEKTPOHHOM OOJIaKe.

Atomuble opbutaim (AO). OcHOBHOE W BO3OYKICHHOE COCTOSIHHE. BBIpOXkIeHHBIE
cocrosiHus. Buj aTomMHbIX S-,p-,d- u f- opOuraneii.

CoOcTBEHHbIE YIJIOBOM W MAarHUTHBII MOMEHTBI JJIEKTpOHA (CHOMH) W CIMHOBOE
KBaHTOBOE YUCIIO Ms EMKOCTB 2JIEKTPOHHBIX CIIOEB.

MHOro351eKTpOHHbIE aTOMbl. XapaKTEPUCTHUECKUE PEHTICHOBCKUE CIIEKTPhl aTOMOB.
3akoH Moznu. 3apsaasl saep aromMoB. Tpu HpuUHIUNA 3amoyHeHHs opOuTaneil B aromax:
IOPUHLMI HauMeHbllled 5Hepruu, npuHuun (3anper) [laynu, npaBuno ['ynpa. Ilopsaok
3all0JlHEHUs aTOMHBIX opOutaneil. IlpaBuno KineukoBckoro. OieKTpoHHBIE (HOPMYIIBL.
CumBonmueckas ¥ rpadudeckas (OpMBbI 3aITUCH FIMEKTPOHHBIX (POPMYIL.

SAnpo kak JAMHaMpYecKas CUCTEMa IIPOTOHOB M HEWTPOHOB. YCTOWYMBBIE H
HEYCTOWYUBBIE ApA.

CBoiicTBa N30IMPOBAHHBIX ATOMOB. ATOMHBIE PaNyChl (KOBAJICHTHbIE, METAJUINYECKUE).
Oneprusi moHuzanuu. CpOACTBO K IIIEKTPOHY. IIEKTPOOTPUIATEIBHOCTh. OTHOCHUTEIbHAS
JJIEKTPOOTPULIATENIBHOCTb. Y CIOBHBIE HOHHBIE paAuyChl. MarHuTHBIE CBOMCTBA aTOMOB.
JnamarneTusm, napaMarHeTusMm.

HNuTepakTuBHas popma: Pabora ¢ IHTEepHET-UCTOYHUKAMHU.

OtkpeiTHe mnepuoanyeckoro 3axkoHa JI.M.MengeaeeBa. IlpuHuun noctpoeHus
€CTECTBEHHOM CHCTEeMBI 11eMeHTOB. Mcnonb3oBanue J[.M1.MeHieneeBpIM MeTOAa MHTEPIOIALUN
JUISL UCIIPABICHUSA aTOMHBIX MAacC M IPEICKa3aHHUs CBOMCTB €€ HE OTKPBITBIX JJIEMEHTOB.
OKCEpUMEHTAILHOE MOATBEPKACHUE TeOpeTHUeCcKuX npeackasanuid [1.11.Menneneesa.

Bormpocsl, nocTtaBieHHbIE NMEPUOANYECKUM 3aKOHOM H IEPUOJAMYECKOW CHCTEMOW, HX
paspelieHne ¢ MO3ULUH IMpeJcTaBleHH o cTpoeHnu aromoB. CoBpeMeHHas (popMyIupoBKa
IIEPUOIUYECKOT0 3aKOHA.

HNuTepakTuBHast popma: YueOHasi IUCKYCCUS O POJIM NEPUOTUUECKOTO 3aKOHA.

[lepuonnueckas cucreMa Kak €CTECTBEHHas cHUCTeMa AJIeMEeHTOB. JJIMHHAs U KOpOTKas
dbopmbl iepuoanueckux Tadmuil. [leproasl, rpymnmsl, moarpymnbl. CBs3b MOJ0KEHUS JIEMEHTA B
MEPUOANYECKON CHCTEME C AJNEKTPOHHBIM CTpOeHHEM ero aromMa. OCOOEHHOCTH IIEKTPOHHBIX
KOH(UTypamnuii aTOMOB 3JIEMEHTOB TJIAaBHBIX W MOOOYHBIX MOArPYII. DieMeHTHl S-,p-,d- u f-
ceMelcTB. CBS3b CBOMCTB 3JIEMEHTOB C UX IMOJIOKEHUEM B IEPUOJUYECKOM cucTteMe. 3meHeHnue
BEITMYUH PAJNyCOB DHEPTUH HMOHU3AIMH, CPOJCTBA K JJEKTPOHY M DJICKTPOOTPHUIATEIIBHOCTH
aTOMOB JIEMEHTOB C POCTOM 3apsiioB UX saep. [leprnoaAnuHOCTh U3MEHEHHUS CBOMCTB 3J1€EMEHTOB
KaK TMPOSIBJIICHUE MEPUOANIHOCTH U3MEHEHUS DJIEKTPOHHBIX KOHPUTYpAIii aTOMOB.

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



XUMHNUYECKASA CBs3b U CTPOEHUE BEIIECTBA. DOomtouus B3IIAI0B Ha
CYIIHOCTh XUMUYECKOU CBsI3U. OCHOBHbBIC XapaKTEPUCTUKUA XUMHUUECKOU CBSI3U: JJIMHA, SHEPTHS,
HaIlpaBJIEHHOCTb. BaneHTHsbIN yron. OCHOBHBIE TUIIBI XUMHUYECKOU CBSI3H.

KoBanientnast cBsizb. Meton BaneHTHbIX cBszedt (MBC). ®dusuueckas uaes merona:
o0pa3oBaHHe JBYXIIEHTPOBBIX JABYXDJIEKTPOHHBIX  CBSI3eH, MPHUHLIUI ~ MaKCHMAaJbHOTO
nepekpbiBanus AO.

JlBa MexaHu3Ma o0Opa3oBaHMsI KOBAJEHTHOM CBsI3U: OO0OOIIEHHE HEeCHapeHHBIX
AJICKTPOHOB PA3HBIX aTOMOB M JIOHOPHO-aKIEeNTOPHBIN Mexanu3M. [lomsipHocTs cBsizu. CBoiicTBa
KOBAJICHTHOM CBSA3U: HACBIIIAEMOCTh, HAIIPaBJIEHHOCTb, MOJISPU3YEMOCTb.

Teopuss HampaBieHHBIX BaJieHTHOCTEH. [ mOpmam3anus atomMHbIXx opOutaneir (AO).
VYcioBus yCTOMYMBOCTH THOpUAM3AIMM aTOMHBIX opoOutaneil. Tumbl rubpuguzanuu U
reoMeTpust MosieKyis. [loisipHOCTh CBsi3ell M MOJIIPHOCTH MOJIEKYJ B LI€JIOM, G- U T- CBS3H.
KpatHocts (mopsimok) cBsizu. DakTophl, BIUSIOUIME HAa MPOYHOCTH cBs3u. [lomspuszyemoctsb
KOBAQJICHTHOM CBSI3U. 3aBUCUMOCTb MOJISIPU3YEMOCTH CBSI3HU OT €€ JJIUHBI.

HNurtepakTtuBHas ¢opma: Pabora B mapax ¢ 37€KTPOHHBIMH YUeOHHUKaMHU.

Meton MonekymspHbix opoutaneit (MMO). @usndeckas uies MeToaa: AeIOKaIu3anus
AJIEKTPOHHOM TJIOTHOCTU MEXKIY BCEMH SIIPAMU.

Meton JIKAO MO, - u n-MoneKyysipHble OpOUTANU KaK JTUHEHHass KoMOUHALuUA S- U -
aTOMHBIX opOurtaneil. CasspBatomme u paspexisirommue  MO.  [lpuHIMn —3amonHEeHUs
MOJIEKYJISIPHBIX opOuTaneil. DHepreTHuecKue IuarpaMMbl U AJIEKTPOHHBIE (POPMYIIBI MOJEKYII.
dopManbHOE YHCIIO CBSA3EH (IBYXAJIEKTPOHHBIX ) B MOJIeKye. DopMalIbHBIN MOPSIIOK CBSI3H.

I'oMonykeapHbie MOJIEKYIbI, 00pa3oBaHHble diemMeHnTamu | u |l meprogos. 3aBucumMocCTh
KpPaTHOCTH, TPOYHOCTH U JUITMHBI CBSI3H, a TAK)KE€ MATHUTHBIX CBOMCTB OT XapakTepa 3aroTHEHUS
MO B aTux mMonekynax. O0bsCHeHHE TapaMarHeTu3Ma KUcaopo/ia.

I'erepoHyKicapHbIe JBYXaTOMHBIC MOJIEKYIIBI, 0Opa3oBaHHbIe ieMmeHTamu |l mepuopa.
Oxkcun yrnepona (1), oxcup azora (I1).CpaBuenue metonos BC u MO.

WNonnas cBs3p. KaTuonbsl 1 aHMOHBI B MOJIKYJIaX U TBEPIbIX Tenax. CBOMCTBA MOHHOM
cBs3u. O6macTh IPUMEHUMOCTH HOHHOW MOJIETIH.

Mertaiunueckas CBsi3b. MEXKMOJIEKYIISIpHAS U BHYTPUMOJIEKYJISIpHAs. BOJIOPOJIHBIE CBSI3H.
BnusiHue BoJopoIHOI CBSA3M Ha CBOMCTBA BeliecTB. Poiib BOIOPOAHON CBSI3U B OMOJIOTHUYECKUX
Mpoueccax.

BaneHTHOCTH, CTEIEHN OKHMCIEHUS M KOOPAWHAIIMOHHBIE YHCJIAa aTOMOB B COECUHEHUAX
C Pa3JIMYHBIM THUIIOM CBSI3H.

HNurtepakTtuBHas ¢opma: Pabota B mapax ¢ 3MEeKTPOHHBIMH YUeOHUKAMHU.

Kpucmanne. Tunbsl KpUCTAJUIMYECKUX PELIETOK, OOpa3yeMbIX BELIECTBAMH C
KOBaJIEHTHOM CBs3bI0 B MoJieKynax. CBoiicTBa BemiecTB. MIOHHBIE KpUCTAIIMYECKUE PELIETKH.
CBolicTBa BEIIECTB C MOHHBIM THUIIOM CBSI3U. MeTasInyecKue KpUCTAUIMYECKUE PEIIETKH U
¢u3nyeckue CBOWCTBAa MeTaIoB. MeEXMONEKYJIsApHbIE B3auMojeicTBus. Junonb — IUMOIb,
JUIOJIb — MHAYIUPOBAHHBIN U TUCTIEPCUOHHbBIE B3aUMOIEHCTBUS.

HNuTepakTuBHas popma: Pabora ¢ IHTepHET-UCTOUHMKAMU

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

OCHOBHBIE KJIaCChl KOMIUIEKCHBIX CO€IUHEHUH. M30MepHs KOMIUIEKCHBIX COEIMHEHUM.
I'mppatHas W KOOpAMHALMOHHAs wu3omepus. [Juc- wm mpanc- wn3zomepus. Homenknartypa
KOMIIJIEKCHBIX CO€IUHEHUN.



[Ipupona xuMHYECKOW CBS3M B KOMIUIEKCHBIX COEIMHEHHUsX. PaccMoTpeHne ee ¢
HO3UIIMHA METO1a BAJICHTHBIX CBSI3EH.

HNurepaktuBHast ¢opma: ['pynmoBeie TBoOpueckue 3ananus. Pabora ¢ HHTepHer-
HMCTOYHUKAMU.

3AKOHOMEPHOCTHU XUMHNYECKUX ITPOLHECCOB.

XHMHYeCKHE Ppeakluu W HX KiIaccHUKAUM 10 XapakTepy B3aUMOJACHUCTBUS
pearupyroumx BEILIECTB (oOMeHHBIE, OKHCTTUTEIbHBIC - BOCCTAaHOBUTEJbHBIC,
KOMJIEKCOOOpa3oBaHusl). YpaBHEHUS XUMHUECKUX peakiuil. CTeXuOMETpUUYEeCKHEe pacdeThl C
MCII0JIb30BaHUEM BEJIMYUH Macc U 00BEMOB.

HNuTtepakTuBHas ¢gopma: PabGora B MUKporpymnmnax rno npoBeCHUIO XUMHUYECKHUX OIBITOB

Peakuuu, waymwue c u3MeHeHHMeM U 0€3 HM3MEHEHUsS CTEIEHU OKHUCICHHS aTOMOB
anmeMeHTOB. Kitaccuukamnusi OKHCIUTEIIBHO — BOCCTAHOBHTEIBHBIX PEAKIHMA. DIEKTPOHHAs
TEOpPHsI OKUCIICHHUS.

Oxkucnurenu u BoccTaHOBUTENW. [IpaBmia cocraBiieHUs YpaBHEHUNM OKHCIUTEIBHO —
BOCCTAaHOBUTEJBHBIX PEaKIHii. MeTOAbI ANIEeKTPOHHOTO OanaHca W JIEKTPOHHO- MOHHBIN. Poib
Ccpelipl B IPOTEKAHUU OKUCIUTEIBHO — BOCCTAHOBUTEIIbHBIX PEAKIUM.

B3aumopeiicTBue MeETaIOB C KHUCIOTaMU M COJSIMM B BOJHBIX pacTBOpax Kak
OKHCIIUTEIBHO - BOCCTAHOBUTEIBHBIN IPOLECC.

HNurepaktuBHas dopma: ['pynmnoBeie TBopueckue 3amanus. PabGora c HurtepHer-
HMCTOYHUKAMH.

DNEeKTPOXUMHUYECKUN psl  HanmpspDkeHUM MetaioB. CTaHAApTHBIE OKHCIHMTEIBHO-
BOCCTAHOBUTEJbHbIE NOTEHIMANbl. HanpaBieHHOCTh OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peaKuuii B pacTBOpax.

3Haue€HHE pEaKUUN OKHUCIEHUS — BOCCTAHOBJICHHMS B JKMUBOM M HEXHUBOU MPHUPOJIE.
OKHUCIUTEIBHO - BOCCTAHOBHUTEJIbHBIE MMponeccCChl B IPOMU3BOJACTBE.

OO6mue crocoObl MOTYYeHHUs] U CBOMCTB KUCJIOT, OCHOBaHHi, mienodeld. I'enerudeckas
CBsA3b MCXKY KiIaCCaMU HEOPTaHNICCKUX CBSI3EH.

HNurepakTuBHas ¢opma: PaboTa B MUKpOTPYIINax MO MIPOBEACHUIO XUMUYECKIX OTBITOB

Cxopoctb xumu4eckoil peaknuu. Ee KonmuecTBeHHOe BbIpaxkeHue. lctuHHas u
CpPENHss CKOPOCTH.

@DakTopel, BIMAIOIIAE HAa CKOPOCTb XMMMUYECKHUX PEAKIHUH. 3aBUCHMOCTb CKOPOCTH
peakiuu OT KOHIIEHTpaluu pearupyrommx BemiectB. Pabotsl H.H. bekeroBa. 3akon neiicTBus
Macc. Ero mpruMeHeHuwe i1 TOMOTEHHBIX M TeTepOreHHbIX cucreM. KoHcTaHTa ckopocth
peakuuu. BnusHue pakropa HOBEpXHOCTH Ha CKOPOCTh PEAKILIMU B TETEPOr€HHOM cpefe.

3aBUCHUMOCTh CKOPOCTH pE€aKLUUU OT TEMIIEpaTypbl, TeMIepaTypHbIH KO3(PQUIUECHT.
[ToHsiTHE 00 AaKTUBHBIX MOJIEKYJIaX U SHEPTUU aKTUBAIMH MTpOLecca.

[IpocToil, MOHHBIA M paJAMKAIbHBIA MEXaHU3M XHMHUYECKHUX peakuuidl. CBOOOJHBIE
panukanbl. [lonarue o wnenHbix peakuuax. Pabortsl akanemuka H.H.CemenoBa. Karamwms.
BimsiHue katann3aTopoB Ha CKOPOCTh peakluu. Buibl KaTanu3a: rOMOT€HHBIN, TE€TEPOTCHHBIN 1
MUKpPOT€TEPOr€HHBIM KaTaliu3, aBTOKATANU3, IIOJOKUTEIbHBIM M OTPULATEIbHBIM KaTaaus.
[Tonsitue 00 wmHrubutopax. OcoOGeHHOCTH (QEepMEHTOB Kak Karanu3aTopoB. lcmomb3oBanue
KaTaJln3a B MPOMBIIIJIEHHOCTH. Posib KaTanu3aropoB B OMOJIOTHYECKHUX MPOLIECCAX.

HeoOpatumble u oOpaThMble XHUMHUYECKHE peaKIUH. YCIOBUS OOpaTUMOCTH H
HEOOpaTUMOCTH XMMUYECKHUX IPOLEcCOB. XUMHUYECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
PaBHOBECHSI.



[Mpunmun Jle I[llatense. CmenieHHe XHMUYECKOTO PABHOBECUS MPU HM3MEHEHUHU
KOHLIEHTpAllUil pearupyroliux BEIECTB, JaBiIeHUs U TemmepaTypel. Kartamusatopel B
00paTUMBIX ITpOLECCaX.

3HaueHUE y4YEHHUS O CKOPOCTH PEaKUUU U XUMHYECKOM PaBHOBECHM JJISl YIPaBICHUS
XUMHUYECKHMH ITPOLIECCaMHU.

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

DJIEKTPOJMTHYECKAS] JMCCOLMANUS. OJIEKTPOJUTHl U HE3IEKTPOIUTHl. (OCHOBHBIE
IIOJIO)KEHUSI TEOPUM DJIEKTPOJUTHUYECKON IHUCCOLMALMUA. MeEXaHU3M IHUCCOLMALNN BEILECTB C
pa3IM4YHBIM THUIIOM XHMMMYECKOW CBs3M. PoOsb  DIOJSAPHBIX MOJIEKYJ] BOABI B IIpoLEecCax
JUCCOLMALMU U MOHU3alUU BElEeCTB. MeXaHnu3M Iujparaluyd aHUOHOB M KaTHOHOB. BiusHue
Ha THApATAlMI0 pasMepoB U 3apsanoB MoHOB. OOpa3oBaHHE HMOHA TMIPOKCOHMSA. DHEPreTHKa
npouecca JUCCOLUALNH.

CreneHb ANEKTPOIUTHYECKON nuccormanuu. CuibHble W Cla0ble  3JCKTPOJUTHI.
@akTophl, BIMAKOLIME HA CTENEHb JUCCOLMAnUU. BBICOKHE 3HAYEHUS AMDICKTPUUECKON
NPOHHUIIAEMOCTH HEKOTOPHIX (U3MONOTHYECKUX cpel. VICTHHHas © Kaxylascs CTEleHb
mucconranuu. [lonstue o koapdunuente aktuBHocTH. [IpuMeHeHne 3aKoHa JeWCTBUS Macc K
IpOLECCY JUCCOLMAIMU CNa0bIX 3JIEKTPOIMUTOB; KOHCTaHTa aucconuanuu. CwmemieHue
paBHOBECHs JAMCCOLMALIUY CIa0BIX 3JIEKTPOIUTOB.

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

JIEKTPOJMTHYECKasi aucconnanusi Boabl. MoHHOe mnpoussenenue Boabl. BiumsiHue
TEMIIepaTyphbl Ha IPOLEcC AMCCOUMANMM BOAbl. KOHIIEHTpanus MOHOB BOAOPOJA B PacTBOpax.
Bopopoansiil mokazaTens.

DNEeKTPOIUTUYECKAsT TUCCOLMALINS KOMIUIEKCHBIX COEAUMHEHUM. Jluccouuanys Ha MOHBI
BHEIIHEN M BHyTpeHHeH cdepsl. Jucconumanys KOMIUIEKCHOTO MOHA B BOJHOM pPacTBOpE Kak
peaKkuus 3aMEIIEHUs JIMIAaHI0B MOJIEKYJAMH BOJBL. YCTOMYMBOCTh KOMIUIEKCHBIX HOHOB B
pactBopax. KoncranTtel Hectoiikoctu. OOpa3oBaHMe U pas3pylleHHE KOMIUIEKCHBIX HOHOB B
pacTBopax.

Kucnorsl, OcHOBaHMS, COIM B CBETE TEOPUM DJIEKTPOIUTHUYECKON IHCCOLMALMH.
Crynenuartas aucconuanusi. OCHOBHBIH M KHUCIOTHBIM THIBI JAUCCOIMALIMKA THIPOKCHJIOB.
AmboTepHble TUIPOKCUABI. 3aBUCUMOCTh THUMA JUCCOUMAIMM M CHJIBl TUIPOKCHIOB OT
OTHOCHTEJIBHOM NOJIIPHOCTH XUMHYECKHUX CBSI3€M B MOJIEKYJIaxX.

HNuTepakTuBHas ¢opma: PabGora ¢ mHTepakTHBHOM J1ockoi. Pabora B MHKporpymmax mno
IIPOBEICHUIO0 XMMUYECKUX OIIBITOB.

Peaxkuus ruaposusa. ['maponus coneld. Pasnuunbie ciydan ruaponusa cojen. Peakius
Cpenbl B BOJHBIX pacTBopax cosieil. OO0paTuMblii 1 HEOOpAaTUMBIN TUAPOIN3EI coneil. CTenenp u
KOHCTaHTa I'MAPOJIN3a.

OObscHeHnEe THUIpoin3a cojded U aM(OTEpHOCTH THUAPOKCUAOB C TOYKU 3pPEHUS
IIEKTPOJINTUYECKON UCCOLMALNN AKBAKOMIUIEKCOB U INPOTOJMTUYECKOM TEOPUM KHUCIIOTHO -
OCHOBHBIX PaBHOBECHI.

dakTopbl, cMeIaoe paBHOBecHe THuaponu3a. OObACHEHHE MeXaHWu3Ma Ipoliecca
TUAPOJIN3A COJIEH C MO3ULUN MPOTOJUTUYECKOW Teopuu. Ponb ruaponnsza B OHOJIOTMYECKHX,
XUMHUYECKHX IPOLECCAX U MPOLIECCaX BBIBETPUBAHUS MUHEPAJIOB U TOPHBIX MOPOJ.

PaBHOBecME B HACBHIIEHHBIX  PAacTBOPAaX  MAJIOPACTBOPUMBIX  DJIEKTPOJIUTOB.
[Tpou3sBeneHne pacTBOPUMOCTHU. Y CJIOBHUSI 00Opa30BaHMs U PACTBOPEHUS OCAJIKOB.

Peakuuu B pacTBOpax »3JEKTPOJIMTOB (MOHHBIE peakiuu). MexaHu3M MNpOTEKaHUs
peakuuii B pacTBOpax 3JEKTPOJIUTOB. HampaBieHHOCTh OOMEHHBIX peaklMii B pacTBopax



3JIEKTPOJIUTOB. HampaBiieHHOCT, OOMEHHBIX pEeakKIMii B pacTBOpax 3JIEKTPOiauTOB. [IpaBumio
beprome.

HNurepaktuBHast ¢opma: PabGora ¢ umHTepakTHBHON 1ockoi. PaGora B MHKporpymmax o
MIPOBEICHUIO0 XUMUYECKUX OIBITOB.

DONEeKTPOIN3 KaK OKUCIUTEIBLHO - BOCCTAHOBUTEINIBHBIN ITpOLECC. DIEKTPOJIU3 PACILIABOB.
DJEeKTPOJIU3 BOJHBIX PACTBOPOB KHUCJIOT, ILEJI0YEH, COJIeH U ero NpakTHIeCKoe 3HaYeHHUE.
HNutepakTuBHas  ¢opma: ['pynmoBble  TBOpYECKME  33JaHHUs [0  COCTaBJICHUIO
9KCHEPUMEHTAIbHBIX 3a7a4.

PA3JEJI Il. <KHEOPITAHUYECKAS XUMMUS»

HEMETAJUJIBL. Bomopoa. Crtpoenue aroma Bogopojaa. llonoxkenume Bojgopoja B
NEePUOIUYECKON CHUCTEME XUMHUYECKHUX »3JIeMeHTOB. M3otombl Bojopona. Pacmpocrpanenue
Bojiopoaa B mpupoxae. CTpoeHHe MOJEKyJIbl Bojopoaa. JlabopaTopHple W TPOMBIIUICHHBIC
crocoObl  moJiydeHHs: Boaopona. Du3nyeckue W XUMHUYECKHE CBOWMCTBAa  BOAOPOJA.
MounekynapHblii U aTOMapHbIl BOJOpPOA Kak BoccTaHoBUTENb. COEIMHEHHMS BOJIOpoAa C
MeTajulaMH M HEMETajlJlaMM, MX KHCJIOTHO-OCHOBHEIE M OKHCIMTEIBHO - BOCCTAHOBHTCILHBIC
cBoiicTBa. Mepbl Mpe0CcTOPOKHOCTH MpU padoTe ¢ BogopoaoM. Boropoa — Tomnuso Oyayiero.
HNuTepakTuBHas popma: Pabota B MUKpOTpyIIIax 1Mo MpoBEACHNUI0 XUMUYECKUX OTBITOB.

Ianorensl. OOmias xapakTepUCTUKA aTOMOB OJEMEHTOB M TPOCTBHIX BEIICCTB.
XapakTepucTuKa COCJUHEHHH TalloreHOB Ipyr C ApyroMm. buonorumdeckass pojb MPOCTHIX
BCIICCTB M COCJAMHCHUI, 00pa30BaHHBIX TajoreHamMu. Mepbl MPEeIOCTOPOKHOCTH TIpH padboTe ¢
raJloreHaMHu.

®dtop. Pacnpoctpanenue ¢ropa B mpupone, crmocoObl ToiydeHus. Duzndueckue u
xummuueckue cpoiictBa ¢ropa. Coenunenus ¢ropa. OTopoBOIOPOA, MOTYyYEHUE U CBOMCTBA.
dTopoBosOopoiHaAs KuUcIoTa, (Topuabl. Drtopua kuciopona. llpumenenue ¢ropa u ero
COEeIMHEHUI.

Xnop. Haxoxnenue B npupojie, n3oromnsl. JIabopaTopHble ¥ IPOMBIIUIEHHBIE CIIOCOOBI
MONTyueHUsl XJIopa, ero (u3nyYecKue M XUMHUYeckue cBoicTBa. [IpuMeHeHue xiopa U €ro
coenuHeHui. OXpaHa OKpy»Karolei cpebl oT 3arpsiznenus xjiaopom, [1JIK xmopa.

MexaHu3M B3aMMOJEHCTBHS XJIOpa C BOJOPOAOM. XJIOPOBOAOPOJ, COJIsIHAs KHCIIOTA:
MPOMBINIUICHHBIE W JabOpaTOpHBIE CIOCOOBI TOMYYEHHUs. XapakTep COCIWHEHMs XJopa C
MeTalamMu, GU3NYecKue U XMMHYECKHUe CBOWCTBA COeIMHEHUH, MpuMeHeHne. BzaumoeictTeue
XJI0pa C BOJIOM, IIEJIOYaMH U IPYTUMHU CJIOKHBIMU BELIECTBAMH.

Kucnoponueie coenvHeHHs] XJopa: OKCHIBI, KHUCIOTHI, cojii. CpaBHEHHE CHIIBI,
MIPOYHOCTHU M OKUCIIUTENbHBIX CBOMCTB OKCOKHUCIIOT XJIOpa, CTEPEOXUMHMS X aHHOHOB.

Bpom. Mox. Pacmpoctpanennme B mpupoie, IMOTydeHHE B J1a00paTOpHH  H
MPOMBINIIEHHOCTH. Du3nuecKkue M XUMHUYECKHe CBOHCTBa Opoma u ioma. BpomoBomopon u
nonoBoaopoa. bpomoBomopoaHas U HOAOBOAOPOAHAS KUCIOTHI, X conu. [lonydyenue, cBoiicTBa
Y IPUMEHEHUE.

CpaBHHTENbHAsT  XapaKTepUCTUKA  CHJIBI  TaJOT€HOBOJOPOJHBIX  KHCIOT |
BOCCTAHOBUTEIbHBIX CBONCTB MX aHMOHOB. HampaBieHHOCTh peakiuil MexJy rajioreHaMu M
BEIIIECTBAMH, COACPKAIMMHU TATOTE€HU-UOHBI.

CpaBHHTENIbHAST XAaPAKTEPUCTUKA OKCOKHCIOT TajOr€HOB C OJMHAKOBBIMHU CTEHEHSMHU
OKHCJIEHUS KHCIIOTOOOPa3yoIKX 3JIEMEHTOB.

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



Kucaopoa. N3otonsl kucnopoaa. CTpoeHre MOJEKYIIbl KUCIOPOAa, €ro MapaMarHeTU3M.
duznyeckue U XUMUYECKHE CBOWCTBA KHciaopona. Poib kuciopona B Npupoze. AJUIOTpONUs
kucnopozaa. O30H. XuMu4eckue CBONCTBA 030HA, €ro MoJyyeHue, 00pa3oBaHKUE B IIPUPOJE.

Kucnopon kak okuciautens. BzanmopeicTBHE € KUCIOPOJOM IPOCTBIX M CIIOKHBIX
BellecTB. [IpoMblluieHHbIe U J1AOOpAaTOpHBIE CIOCOOBI MOJIYYEHHUs KUCIOpOJa, 00JIACTH €ro

MIPUMEHEHUS.
Bomoponnesie coemuHeHus kuciopona. Boma W mepokcuj  BOAOpOJA, COCTaB |
AJIEKTPOHHOE CTpPOE€HHE UX MoJekyld. KuciorHo-ocHOBHbIE A OKHUCIUTEIBHO -

BOCCTAHOBUTEJIBHBIE CBOWCTBA IEpOKcHIa Bojxopona. llepokcuasl METalioB, UX IOJIyYEHUE,
CBOMCTBA U IPUMEHEHHE.
HNuTepakTuBHas popma: Pabora B MUKpOTpyInax 1o IpoBeIeHUI0 XUMUUECKUX OIBITOB

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

Bonoponusie coenumnenust cepel. CepoBOAOpOA, €ro CTpoeHHe, (QHU3MUECKue U
XHMUYECKHE CBOMCTBA, (hU3MOJIOTHYECKOe IeicTBUE cepoBoopoaa, ero [TIJIK. CepoBogopomnas
KHCJIOTA U CYJIb(PUAbI, UX BOCCTAHOBUTEJIbHbBIE CBOWCTBA. [ Maponu3 cynbpuaos.

Kucnoponusie coegunenust cepsl. Oxcun cepbi(1V): ero ¢dusmueckne u XUMHYECKHE
CBOICTBa, JJaOOpaTOpHbIE U MPOMBIIIEHHBIE CTIOCOOBI NoaydeHus. dusnoaoruyeckoe IenUcTBUE
u [IJIK. Xumuueckue cBOCTBAa CEPHUCTOM KUCIOTHI U CYIb(PUTOB.

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

Cepnas xucnora. CBoiiCTBa KOHIIEHTPHUPOBAHHOW U pa30aBICHHON CEpHON KHUCIOTHI
B3aumoneiicTBue ¢ MeTauiaMy, HEMETallaMU U CJIOKHBIMU BellecTBamu. [IpaBuiia oOpaieHus
C KOHIICHTPUPOBAHHOU cepHOU KucnoToi. Colu CepHOM KHUCIOTHI, MX HaX0XJIEHUE B MPUPO/IE,
CBOICTBa M INpUMEHEHHE. 3HAUYE€HUE CEPHOM KUCJIOThI M €€ CoJIed B HAapOJHOM XO35HCTBE.
buonoruueckas posib cepbl, KPyroBOpOT CEPbI B IPUPO/IE.

HNurepakTuBHasa ¢popma: Pabora B MUKpOTpyIIax 1o NpOBEJCHUI0 XUMUYECKUX OIBITOB.

A3zor. Aszor B npupone. CTpoeHHe MOJIEKYJbl a30Ta U MPUYMHBI €€ YCTOMYMBOCTH.
dusnueckue M XMMHUYECKHE CBOMcTBa a3ora. JlabopaTopHble M IMPOMBILIUIEHHBIE CIIOCOObBI
MOJIyYeHUsl, IPUMEHEHUE a30Ta, 0COOEHHOCTH B3aUMOJICHCTBUS a30Ta C KUCIOPOJIOM.

AMMUak. DJIEKTPOHHOE CTPOCHHE U FE€OMETPHs MOJIEKYJbl. PU3HUECKNEe U XUMHUYECKUE
CBOICTBa aMMMaKa, €ero MOoJy4eHHe B IPOMBIIUIEHHOCTH U B 1abopaTopuu. JJoHOpHBIE CBOMCTBA
aMMMaKa TpH B3aUMOJICMCTBHM C BOJOM, KHCIOTaMM M B KoMmIuiekcooOpasoBanusi. Comu
aMMOHHUS, UX CTPYKTypa M CBOWCTBA. IIpOJyKTBI TEPMUYECKOIO PA3JIOKEHUS COJIEH aMMOHMUSI.
OxucneHnue aMMuaka.

Peakuust 3amemnieHuss aTOMOB BOJOpOJa B MOJIEKYJIE aMMMaka. AMHABI, UMUABI U
HUTpUIbl MeTaysioB. I'miapasuH. I'mapoxcunamuH. A30THCTOBOJOPOAHAS KHCIOTa W a3uibl.
CtpoeHne MOJEKYI U OKHCIUTENIBHO - BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPOIHBIX COEAMHEHNN
asora.

Kucnoponusie coenunenust azota. OKCUABI a30Ta: CTPOEHUE MOJIEKYJ, YCTOWYMBOCTB,
IIOJIy4EHHUE U CBOMCTBA.

A3oTuCTas KUCJIOTa, HUTPUTHI. A30THasl KMCIOTA. DJIEKTPOHHOE CTPOECHUE U T€OMETPUs
MOJIEKYJIbl. XHMHMYECKHE CBOWCTBA Aa30THOM KHUCJIOTHI: B3aWMMOJECHCTBHE C MeETaUIAMH U
HEMeTalJJaMH KOHIICHTPHUPOBAHHOM 1 pa30aBieHHON a30THOM kucnoTel. Hutpatsl. TepMudeckoe
pa3oKeHNEe 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. Coemunenuss (ochopa ¢ Bomopomom, dochunsl. CpaBHEHHE
reOMETPUH MOJIEKYJ M CBOMCTB (pocrHa n aMMuaxa.

Kucnoponusie coeaunenust gochopa. Oxcunbl pochopa. M3meHenne ycTOWYMBOCTH,
KHCJIOTHBIX U OKUCIIUTEIILHO- BOCCTAHOBHUTEIBHBIX CBOMCTB B psAYy OKCOKUCIOT pochopa. Comu
opTrodochopHON KHUCIOTHI, UX MpaKTHUYeCKoe MpuMeHeHue. buonormueckas poib (ocdopa,
docdopusie ynodpenus. Vcnonb3oBanne (pochopHbIX ymoOpeHUi Ha MOYBax C Pa3IMYHBIMH
3HayeHusamu pH.

HNurepakTuBHasa ¢popma: Pabora B MUKpOrpyIIax 1o NpoBEACHUI0 XUMUYECKUX OIBITOB.

Yraepoa. Yriepon B mpupoze. AmoTponws yriepoaa: anmas, rpadur, kapown. Mx
CTPYKTypa, (QHU3WYECKHe U XHUMHYECKHE CBOMCTBA, MPAKTHUECKOE 3HaueHue. Xapakrep
ruOpuIu3ai aTOMHBIX opOuTaneil yriepoaa B aJuIOTPONHBIX (hopMax. XUMHUYECKHUE CBOMCTBA
yraepoaa. [IpakTudeckoe UCHOIb30BaHUE BOCCTAHOBUTENIBHBIX CBOIMCTB yriiepoa.

Bonoponnsie coequHenust yriaepoaa. Yriaepoa B OpraHM4eckux coeauHeHusx. Kapoumbt
METaJIJIOB, UX 00Ilas XapaKTepUCTHUKA.

Kucnoponusie coenuaenus yraepoaa. Okcun yraepoma(ll), crpoenue, dusuveckue u
XUMHUYecKne cBoiicTBa. ®Pusnonoruueckoe nedctBue okcunpa yriepona () u  mepst
IPEIOCTOPOKHOCTU Npu padoTe ¢ HUM. llepBas momouls Mpu OTPaBICHUH YrapHbBIM Ta3oM.
®ocren. Kap6oHUIIBI METAILIOB.

Oxcup yrnepona (1V), crpoenue ero Mosiekyinbl, (PU3MUECKUE U XUMHUYECKHE CBONCTBA.
[TpoMbinieHHBIE U J1a0OpAaTOPHBIE CIIOCOOBI MONy4eHHs. YToibHas kuciora. KapOoHatsl u
THIPOKApOOHATHI, PACTBOPUMOCTH, THJIPOJIN3, TEPMHUYECKas YCTOWYMBOCTh. Kpyrosopor
yriaepoja B MPUPOJIE.

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

Kpemnuii. Kpemuunii u ero coenunenus. Kpemuunii B npupone. [IpupoaHbie CUIMKATEHIL.
[TpomblmieHHble U Ja00paTOPHBIE CIIOCOOBI MOJMy4YeHUs KpeMHMs. CBOICTBa KpEeMHMsI M €ro
npuMeHeHue. BogopoaHble cOeIMHEHNS KPEMHHUS, UX OTIMYUE OT YIriIeBOJ0pOoa0B. CHUIIUIUIbI
MetayioB. [luokcun kpemHusa. Kpemuuesble kucnorsl. Cunukarel. PactBopumoe — CTEKIIO.
Kgapu.

HNuTepakTuBHas opma: PaboTa B MUKpOIpyIax Mo MpOBEACHUIO0 XUMUYECKUX OMBITOB.

HNueprtHbie raspl. McTopus OTKpHITHS HHEPTHBIX I'a30B. DJIEKTPOHHAS CTPYKTypa aTOMOB
U TOJIO)KEHHE B mepuoanyeckoil cucreme. OObsSCHEHHME HEBO3MOXKHOCTH CYIECTBOBAHUS
JIByXaTOMHBIX MOJIEKYJ C TIO3ULUM MeTola MOJEKYJIsIpHbIX opoOurtanei. IloreHnuans
uoHnzaiun. Haxoxnenue B mnpupone, crnocoObl BblieneHus. ®dusznueckue cBoiicTaa.
IIpumeHeHne renus, HEOHa, aproHa. BakHeWInMe COECIWHEHMs KCEHOHAa W KpHUIITOHA, HX
CBOMCTBA, MTOJIy4YEHUE U IIPUMEHEHUE.
HNurepakTuBHass ¢opma: I'pynnoBeie TBOpueckue 3anaHuss. Pabora c¢ HWHrepHer-
UCTOYHHUKAMU.

METAJIJIbI I''TABHBIX ITOAI'PVIIIIL. Ileno4unbie MeTanabl. PacipocTpaHEHHOCTD B
36MHOM KOp€, U30TOMHBINA COCTaB, BAXKHEWIIINE MPUPOJHBIE COCAUHEHUS IIEIOYHBIX METAJUIOB.
CriocoObI mostyyeHHsl IIeTOYHbIX MeTaylIoB. CBOWCTBA, MMOyYeHHE U MPUMEHEHHE BaXKHEUIINX
COCIMHEHUI: TUIPUAOB, OKCHUIIOB, THJIPOKCHAOB, MEPOKCUIIOB, cojei. [IpaBuna xpaHeHus u
TE€XHUKa O€30MacHOCTH MpH paboTe cO IMIENOYHBIMM METaUIaMU U IIeJI0YaMu. 3HAYeHHS
COEIMHEHUI HATPUS U Kallus I AKUBBIX opranu3moB. Kanuiineie ynoopenus.

HNuTepakTuBHas popma: PaboTa B MUKpOrpyIax Mo MPOBEACHUIO0 XUMHUUECKUX OIBITOB



Marnui. llesouno3emMebHbIE METAJLIIbI.

OOmiast xapakTepUCTHKa AaTOMOB OSJEMEHTOB TIJaBHOM moarpymmsl |l rpymmsr
®usnyeckue M XUMHUYECKHE CBOWCTBA IPOCTBIX BemlecTB. [lonydeHne B NPOMBIIUIEHHOCTH.
[loBenenne MeTaJUIOB B  peaJibHBIX  aTMOC(epHBIX  ycnoBusx. [lpaBunma  XpaHeHus
I1E€JI0YHO3EMENIBHBIX METAJIJIOB, MEPBI IPEAOCTOPOKHOCTH IIPU PabOTE C HUMH.

CBolicTBa, NOJIy4YEHHE TUAPUIOB, OKCUIOB, THIPOKCHIOB, IEPOKCUAOB U COJIEH MarHus U
LICJIOYHO3EMENBHBIX METAJUIOB. Marnesus, HeramieHas M rameHas wu3BecTb. (CBONCTBa,
[OJIyueHUE U NpuMeHeHue. PU3NO0JIOTHYECKOe NEHCTBUE COEAMHEHUN IIaBHOM moarpymmsl |l
TPYIIIBL.

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

AmoMuHuMi. PacnpocTpaHeHue B 36MHOH KOpe, BaKHEWIINE NPUPOIHBIE COSAMHEHHUS:
¢du3nyeckue M XUMHYECKHE CBOHCTBa amtoMuHus. llodydeHue antoMuHUS, HpPUMEHEHHE.
AmomuHoTepMusi. CBOHCTBA OCHOBHBIX COEIMHEHUN alIOMUHUS: OKCHJAA, T'MAPOKCHIA,
THUAPOKCOATIOMUHATOB, coJIel. MIX MpakTU4ecKoe NpUMEHEHHE.

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

METAJUIbI IIOBOYHBIX [TOAI'PVYIIIT. OcoGeHHOCTH 3IEKTPOHHBIX CTPYKTYP aTOMOB
anementoB d-u f-cemeiicts. Mx monoxkenue B mepuomudeckoil cucteme. CpaBHEHHE CBOWCTB
aTOMOB, IIPOCTBIX BEIIECTB, COCTMHECHU JICMEHTOB TJIAaBHBIX U MOOOYHBIX MOATPYII. XapakTep
M3MEHEHHUs CBOWCTB 3JIEMEHTOB M COCIWHEHUIN MpH BO3pAcTaHUU 3aps/ioB sIep aTOMOB B
[JIaBHBIX M TOOOYHBIX MOATpymmax. MHOroo0Opasue CTENEeHEeW OKHUCICHUS, MPOSBISEMBIX
aToMaMy TOOOYHBIX moAarpynm. JlantaHomaHoe M akTHHOMIHOE cxaTthe. CXOJICTBO CBOMCTB

AJIEMEHTOB V u VI mnepuonos. KomiutekcooOpasyromiee cBoiicTBa O- 31eMEHTOB.
HNurepaktuBHass ¢opma: ['pynmoBeie  TBOpueckue 3amanus. Pabora ¢ HWurepHer-
HMCTOYHUKAMHU.

DJieMeHThl NOArpynmnbl ckaHausa. OOmas XapakTepUCTHKAa AaTOMOB 3JIEMEHTOB,
(GU3MYecKUX U XUMHUYECKUX CBOMCTB IPOCTHIX BemlecTB. HaxokJeHue 371eMEeHTOB B MPHPOJE.
Oxcuppl, ruapokcubl, conu. CpaBHEHUE CBOMCTB AJIEMEHTOB IJIABHOM M MOOOYHOM MOATPYII
Il rpynnsl. MaTepakTuBHas ¢gopma: ['pynnossie TBopueckue 3amanus. Pabora ¢ UnTepHer-
HMCTOYHHKAMU.

JJjieMeHThl MOATrpynnbl THTaHa. OOmas XapaKTepUCTHKAa AaTOMOB 3JEMEHTOB,
(Gu3nUecKUX U XMMUYECKHX CBOMCTB MPOCTHIX BelleCcTB. TUTaH, LMPKOHUH, TadHUil B mpupoe.
X¥MHs UX MOJIYYEHHUs U3 NMPUPOAHBIX coennHeHu. OKCUbl, THAPOKCUABI, conu. IIpumenenne
IPOCTBIX BELIECTB U UX coenuHeHuid. CpaBHEHHE CBOMCTB 3JIEMEHTOB TIJIaBHOM M MOOOYHOM
noarpynn 1V rpynmsl.

HNurepakTuBHass ¢opma: I'pynnoBeie TBOpueckue 3anaHuss. Pabora c¢ HWHrepHer-
UCTOYHHUKAMU.

DJieMeHThI NOArpyNNbl BaHaaus. Banaauii, HHoOuUii, TaHTall, 3JIEKTPOHHOE CTPOEHUE
atomMoB. DH3nYeCKHEe U XMMHUYECKHE CBOMCTBA MPOCTHIX BemiecTB. HaxoxkieHne 3JeMEHTOB B
npupoze. CrnocoOsl nomyueHust. OKCHIIBI, THAPOKCUIBI, coal. CpaBHEHHE CBOMCTB 3JIEMEHTOB
IJ1aBHOM M moboyHo noarpynn V rpynnsl. [IlpuMenenue Banaaus, HuoOus, TaHTazia.
HNurepakTuBHas d¢opma: I'pynnoBeie TBopueckue 3amaHus. PabGora c¢ MHrepHer-
MCTOYHUKAMHU.

JJjieMeHTbl  moArpynnbl  xpoma. OOmas  XapakTepuUCTHKa  DJIEMEHTOB,  HUX
pacpoCTpaHEHUEe M BaKHEHIIME NPUPOAHBIE coeauHeHns. Dusuyeckne U XUMHYECKUE
CBOMCTBA, MTOJIy4€HUE IPOCTHIX BEIIECTB, CINIABOB.



Coemunenus xpoma (I1,111,VI): okcuasl, ruapokcuasl, conn. [lonyuenue, pusndeckne u
XMMHUYECKHE CBOMCTBA. 3aBUCUMOCTH KHUCIOTHO — OCHOBHBIX CBOIMCTB OKCHJIOB M THAPOKCHIOB
XpOMa OT BEJIMYHUHBI 3apsi/I0B U PaliyCcOB COOTBETCBYIOIINUX HOHOB. [ MAPOKCO- U OKCOXPOMATHI
(). Kommuiekcubie coenunenust xpoma (111). XpomoBbie KUCIOTBI U MX CBOWCTBAa. XpOMAaThl U
JXpOMaThl, yciioBus ux cyuecrBoBanus. Coequnenus xpoma (V1) kak okuciaurenn. XpoMoBast
CMECh.

CpaBHMTENbHAs XapaKTEPUCTHKA CBOICTB 3JIEMEHTOB TIJIaBHOW M 1o004HON mnoarpynn VI
TPYIIIBL.
HNuTepakTuBHas ¢popma: Pabora B MUKpOTpynnax o npoBeIeHHI0 XUMUUYECKUX OIbITOB

DJjieMeHTbl NOArpynmnbl Mapranpa. OOmas XapakTepuCTHKa JJIEMEHTOB, HUX
pacnpocTpaHEeHUE U BaKHEHIIME NPUPOAHBbIE coeauHeHus. Dusnyueckue U XUMHUYECKUE
CBOMCTBA METAJLIOB.

Mapranen. CmnaBsl mapranna. ®@eppomapranen. CoeauHeHuss mapranua. OKCUIbI U
TUAPOKCHIBl Maprasia. 3aBUCUMOCTh MX CBOMCTB OT CTENEHH OKHCJIEHHS aTOMOB MapraHia.
MapranmoBucrass ¥ MapraHileBas KHCJIOTBI, MaHTaHAaThl M IepMaHraHaTbl. OKHUCIUTEIbHBIC
CBOMCTBA IIEPMAHTaHATOB W  MAHIAHATOB. 3aBUCUMOCTb  OKHCIMTEIbHBIX  CBOMICTB
nepManranaToB oT pH cpenbl. Mapranen- MUKpO3JIEMEHT PACTECHHIA.

CpaBHuUTENbHAS XapaKTEPUCTUKA CBOMCTB SJEMEHTOB TJaBHOW W moOouHoi moarpynn VI
TPYIIIIBL.
HNurepakTuBHas ¢gopma: PaboTa B MUKpOTPYIIax MO MIPOBEACHUIO XUMUYECKIX OTBITOB

JJleMeHTBbI ceMelcTBa Jkeje3a. PacnpocTpaHeHHOCTh B 3€MHOM KOpe, BayKHEWIIUE
NpUPOJHBIE coenuHeHus. Pu3Mvecknue ©u XUMHUYECKHe CBoiicTBa. CpaBHEHHE CBOWCTB
coenuHeHUN >xene3a, kobanbta, HUKENS (II) u (lll), ux momyuenue u npumenenue, GeppaThl.
KommiekcHble coenmuHeHHs jKele3a, KoOanbTa M HHUKENs. buonormyeckas pojb 3JIEMEHTOB
CEeMENCTBa JKeme3a.

HNurepakTuBHas ¢gopma: PaboTa B MUKpOTpyIIax MO IPOBEACHUIO XUMUYECKUX OIBITOB

DJleMeHThl ceMeiicTBa NJIAaTHHbI. PacrpocTpaHEHHOCTh B MPHUPOAE, HCTOPHUS OTKPBITHS,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, MPAKTHYECKOE UCTIONb30BaHHE.
HNurepakTuBHas ¢popma: ['pynnossie TBopueckue 3afganus. Pabora ¢ IHTepHeT-1cTOUHNKaMHU.

JeMeHTbI MOATpyNnbl Meau. Mexap, cepeOpo, 3010To. Haxokaenue sieMeHTOB B
npupoze. [Tonydenne meramnoB u cruiaBoB. BaxkHeiimme xumuueckue coequHeHus. OKCHIIBL,
rUIpoKcubl, coau. KommekcHble coequHeHns. OKUCIUTENbHO- BOCCTAHOBUTENIbHBIE CBOMCTBA
coeIuHEHU Menu, cepedpa, 3o10ta. Pons nonos meau (1) u cepedpa (1) B dusnonornueckux
nporeccax. Mesb Kak MUKPO3JIEMEHT TUTaHUS PaCTEHUH.

CpaBHuUTENbHAS XapaKTEPUCTUKA CBOIMCTB 3JIEMEHTOB IIABHOW 1 MOOOYHOM noArpyni | rpynmsl.
HNuTepakTuBHas popma: Pabota B MUKpOrpyMIax 1o NpoBeJeHUI0O XMMUYECKUX OIBITOB.

DJieMEeHTbl MOArpymmbl HUHKa. OOmas XapakTepuUCTHKa aTOMOB 3JIEMEHTOB,
bu3NYECKUX U XUMUYECKMX CBOMCTB IMPOCTHIX BeliecTB. PU3ndyeckue U XMMUYECKUE CBOMCTBA
COEIMHEHUI 2JeMEHTOB B creneHu okucieHus +2. Coenuuenus prytu (+1). KommiekcHbie
COEIMHEHMS AJIEMEHTOB MOATPYMIbI IMHKA. DU3HOJIOrMYECKOe JeCTBUE HOHOB MeTauioB. [TJIK
PTYTH, TE€XHHUKa O€30MacHOCTH MpH paboTe C PTYThIO U ee coeAuHeHUsMH. [IpakTHueckoe
HCIIOJIb30BaHUE COECMHEHHUM IMHKA, KaAMUs, PTYTH.

HNuTepakTuBHas popma: Pabota B MUKpOTpyIINax 1o MNPOBEJCHUI0O XUMUYECKHUX OIBITOB.



4. TlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecmedeHHs JIs1 CAMOCTOSITEIbHOW padoThl
00y4YaKOIIUXCS 10 TUCHHILINHE

OO6muit 00beM CaMOCTOSTENHbHOM paboOThl CTYJEHTOB MO AMCHMUILIMHE BKJIHOYAET
ayJIMTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSITEIILHYIO Pa0OTY CTYJCHTOB B TEYCHHUE CEMECTPA.
AynutopHas camocTosiTellbHas pa0oTa OCYIIECTBIsSETCS B (opMe BBINOJIHEHUS
MIPOBEPOYHBIX Pa0OT MO TUCIUTUIHHE.
Bueayautopnas camoctosiTenbHas paboTa OCyliecTBIseTcs B popmax:
- MOJrOTOBKH K YCTHBIM JOKJIa/iaM (MUHU-BBICTYIUICHUSIM);
- IOAArOTOBKA K 3amuTe pedepara;
- MOJATOTOBKH K 3aIIUTE WHAUBUIYAIbHBIX 1a00paTOPHBIX PaboT.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOAA yCneeaemocmu
o0yuaruwuxca no OucyunIuHne

[IpuMepHBI€ TECTOBBIE 3a1aHNs K KOHTPOIbHOM padote Nol:
1. Kto BbIcKazancs cienyrommm odpa3oM: »Bce mekapcTBo U Bce s, TOJIBKO 032 JENAeT ero
TEM WA JPYTAM.
a) [Tapanensc; 6) Arpukona; B) [laneton; r) JlaByasse.

2. ATOM-3TO Memnpyaiiias dYacTUIa.... €IIe COoXpaHsiomas ero .....cpoiicrBa. Hazosute
MPOMYIIEHHBIE CIOBA.

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

B) DJIEMEHTa, XUMHYECKHE; T') BELIECTBa, (PU3NUYECKHE.

3. Monekyna-3To Menbyaiiiiiasg 4acTulla ....CIIe COXpaHAmIIas €ro .....cBohcrea. HazoBute
MPOMYIIEHHBIE CIOBA.

a) DJIEMEHTAa, XUMUYECKUE; 0) BemiecTBa, pu3nMIecKue;

B) DJIeMEHTa, (PU3NYECKUE; T') BEIIECTBA, XUMHUECKHUE.

4. Kro no JI.1.MenneneeBa BriepBble pacioyiOKUII 3JIEMEHTHI B MOPSIIKE BO3PACTAHUSI aTOMHBIX
BECOB?

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

5. KakoBO COBpEMEHHOE NMOHATHE «XUMUYECKUI DIIEMEHT

a) BUJI aTOMOB C OJJMHAKOBBIMHU CBOMCTBaMH;

0) BUI aTOMOB C OJITMHAKOBOW aTOMHOW MacCoii;

B) BUJ] aTOMOB C OJIMHAKOBBIM 3apsJI0M §]1pa;

I') BUJ aTOMOB C OJIMHAKOBBIM MOPSAIKOBBIM HOMEPOM.

6.KoTopoe 13 3TuX ypaBHEHMI COOTBETCTBYET ypaBHEeHHI0 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 x[1a=760 MMm.pT.CT.;

B) 101,3x[1a=860 mm.pt.cT.; T) 10132511a=700 MM.pT.CT.

8. Kakue ynciia UMEIOT OTHOIIIEHUE K 3aKOHY ABOraapo?

A) 5.6 1.1 6,02:102 6) 22,4 . 1 6,02:10%

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

9. JJabopaTopHbIii cr1ocob onpeaeaeHns MOJIEKYISPHBIX Macc?

a) 0 Ta30BOMY 3aKOHY; 0) IO OTHOCUTEIBHOU MJIOTHOCTH;

B) cioco® MenpeneeBa; r) crmocod ABoOraapo.

10. KoTopoe W3 3THX BBIpaXKEHUH COOTBETCTBYET OTHOCHUTEIBHOW IUIOTHOCTH MCCIIETYyEMOTO

raza (X) k stanoHHomy (D).



_ Iy My My _Vx
Y=g 0 d m, 7 m N A=~
11. [aiiTe Ha3BaHHE CIICAYIOIIEH COIH [Fe(OH)2]3P04?

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

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

a) [Fe(OH)]POq; 6) [Fe(OH)I2(PO4); B) [Fe(OH)]3(POy)2; r) [Fe(OH)I3(PO.).

13.Kakomy Ha3BaHHUIO COOTBETCTBYET CIEAYIOIIAs CTPYKTypa:

a) tpuruapokcodocdar xemnesa (11);

H-O . :‘? O-H 6) auruapokcodocdar xenesa (111);
D'/Fe -0- P Q- Fe/ B) muruapodocdat xenesa (111);
D 1) Tpurnapodocdar xenesa (11);

14.Kotopas u3 3tux ¢opmMyi npaBuibHas?
H-O-Fe-O-H a) Al(H2PO,); 6) AI(HPOL); B) Alo(HPOL)s: r) AI(HPO,),.
15. Yemy paBHa cymMMa Bcex K03(h(PUIIMEHTOB B ypaBHEHUU:
A|(OH)3 + H;PO, — Alz(HPO4)3 + ...
a)l12; 06)6; B)S; 1) 10.
16. Ecnau B3auMOJEHCTBYIOT SKBHUBAJIEHTHbIE KojiuuecTBa ruapokcuga kenesa () u

q)OC(bOpHOﬁ KHCJIOTBI, TO IOJIYYACTCA CIICAYHOIIAasa COJIb:
a) FEPO4; 6) [FE(OH)2]3(PO4); B) [FE(H2PO4)3; F) Fez(HPO4)3.

[IpuMepHBI€ TECTOBLIE 3a1aHNs K KOHTPOIbHOM padoTe No2:
1.Maruuii B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX SBISETCS:
a) TOJIbKO OKUCITUTENIEM;
0) obnasaeT ABOWCTBEHHOCTHIO OKHCIUTENBHO-BOCCTAHOBUTENBHBIX CBOICTB;
B) TOJIbKO BOCCTAHOBUTEJIEM,;
T') HE IPOSIBIISIET OKUCIUTENIbHO-BOCCTAHOBUTENLHBIX CBOMCTB.

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

3.IMupur st0:
a) FeSOy;

6) Fez(SO4)3;
B) FeS,;

r) FeS

4.IlpuBeneHbl MpaBble YacTH OKHUCIHUTEIbHO-BOCCTAHOBHUTENBHBIX pEAKIUNA. 3aluIlInTe 3TH
YpaBHEHHUS PEAKIUI MOTHOCTHIO C COOTBETCTBYIOIUMU KOIPPHUIIHCHTAMHU.

...— |l + PbSO4 + K,SO4 + H,0
e Zn(N03)2 + NO?T + H,O

5. Beraucnutb, kakoir 00beM 2H. pactBopa HNO; morpedyercs s pactBopenust 20r. Cu(OH), ?



6. CocraBbTe€ YypaBHEHUS XUMHUECKHUX pEAKIMA, COOTBETCTBYIOIIMX CIEAYIOUIEH CXEMe
IIPEBPALLCHMI:
Menp—cyibdar meau (1) — cynbdat runpoxcomenu (1) —cynbdar menu (1) —rumpoxcusn
meau (1) —oxcun menu (1)

HDI/IMGDHBIG 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 - BIEMEHTHI.

2. Hanuiurte ypaBHEHUS BO3MOYKHBIX PEAKIIMI MEXY:
a) HCI;
6) H,O u nepeuncnennsiMu Metaiuiamu: Zn, Na, Cu

3. MarauTHBIN KeJIE3HSK JTO:
a) Fe,O3;

0) FesOy;

B) FeS,:

F) 2 F6203‘3H20

4.CocTaBbTe YpaBHEHUS XHMHUYCCKHX PEaKIMH, COOTBETCTBYIOIIMX CJCIYIOIIEH cXxeme
IIPEBPAILCHHI:

xpom—xyopug xpoma (111) — xmopua ruapoxcoxpoma (1) —xmopux xpoma (1) —rugpokcua
xpoma (1) —cynsdar xpoma (1)

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 Maprasen?
A) 1774r., K.1lleene, N.I"an;

b) 1755r., . Un3eman;

B) 1808r., I'. I2BH.

IIpuMepHBIE BOIPOCHL K CEMMHAPCKUM 3aHATHUAM

Cemunap no teme: "CrpoeHue atoma”

1. Kakne Monenu cTtpoeHust aToma npeuiarajauchk, KTO UX aBTOPbI, HA KaKUX
AKCIEPUMEHTAJIbHBIX IaHHBIX OHU OCHOBBIBAJIUCH?

2. YT0 Takoe aTOMHBIE CIIEKTPBI U KAK OHM MOTy4aroTcs? YeMy COOTBETCTBYET KayK1asl TUHUS
ATOMHOTO CIIeKTpa’?

3. 3anumuTe MateMaTH4ecKue rnpeodpasoBanusi, mpoaenannslie Jiyn ne bpoinem. Kakumu
OCHOBOIIOJIATAIOIIMMHU YPaBHEHUSIMHU OH Bocnojb3oBajicsi? ChopMynupyiiTe runoTesy jae
Bbpoins.

4. B yem cocTouT npuHIMI HeonpeaeneHHOcTH ['eiizenOepra? Kakue 1Ba BaXXKHBIX CIEACTBUS U3
HETO BBITEKAOT?



5. YTo Takoe AMaMarHUTHBIE U TapaMarHUTHBIE aTOMBI?

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

7. UTo XapakTepu3yeT ri1aBHOE KBAHTOBOE YHUCIIO?

8. Kakue 3HaueHus NpUHUMAET IT1aBHOE KBAHTOBOE YUCIIO?

9. Uto Takoe sHEepreTUYeCKUuil ypoBEeHb?

10. Yro Takoe 3JeKTPOHHBIN CII0i?

11. Yro xapakrepusyeTr moO0YHOE KBAHTOBOE YHCIIO?

12. Kakue 3Ha4eHUs1 IPUHUMAET ITOO0YHOE KBAHTOBOE YUCIIO?

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

14. Kak Ha3bIBatOTCS M Kakyto (popmy UMeroT opouTanu ¢ 1=17

15. YUto Takoe sHEepPreTUYECKUi MOAypOBEHb?

16. Uemy paBHO 4MCII0 TOAYPOBHEN HA SHEPTETUYECKOM YPOBHE?

17. Yto xapakTepu3yeT MarHUTHOE KBAaHTOBOE YUCJIO?

18. Kakue 3HaueHUs] IPUHUMAET MAarHUTHOE KBAHTOBOE YU CIIO?

19. YUto xapakTepusyer CIMHOBOE KBAHTOBOE YUCIIO?

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

21. Yro Takoe nepuon? Yto Takoe rpymma nepuoanyecKoil CHCTEMbl XUMUYECKHUX JIEMEHTOB?
22. DAEKTPOHHBIE CTPYKTYPhI aTOMOB 3JIEMEHTOB IO MOPSIAKOBOMY HOMEPY M YCTaHOBJIICHHE
MECTOHAXOXKICHUSI B IEPUOIUUECKON CUCTEME.

23. Kak U3MeHsII0TCs paJiyCc aTOMOB, SHEPT U HOHHU3AIUH, CPOJCTBO K SJIEKTPOHY,
OTHOCHUTEJIbHAS JIEKTPOOTPULIATEIBHOCTh, METAJUIMYHOCTh U HEMETAJUIMYHOCTD JIEMEHTOB B
nepuoAax U moArpymnmax?

24. Yro Takoe nepBUYHAS U BTOPHYHAS IEPHOAUIHOCTH?

25. Ctpoenue atomHoro saapa. CoctaB, CTpYKTypa U yCTOHYMBOCTS sifipa. EcrecTBeHHas U
UCKYCCTBEHHAsl paJiMOAKTUBHOCTb.

26. M30TOMBI,U300apbl, H30TOHBI. 3aKOHOMEPHOCTh B PACIPOCTPAHEHUH XUMUYECKIX JIEMEHTOB.
27. Kakoe 3HaueHHE UMEIOT IEPUOANYECKUIN 3aKOH U MEPUOINYEcKasi CHCTEMa XUMUYECKUX
anemenToB J[.. MenneneeBa? [Ipo0iema cuHTE3a HOBBIX U CBEPXHOBBIX XUMHUYECKUX
AJIEMEHTOB.

IIpumepHBbIii NepeYeHb HHANBHAYAJIBHBIX 3a1aHUI

Opranuzanmus caMocTosiTeIbHON padoThl
CamocrosTenbHas padora 0akaizaBpa — 3TO OAMH U3 OCHOBHBIX BUJIOB €T0 JAESITEIbHOCTH HapsAIy
C JIEKIIMSIMU, Ta00PaTOPHBIMU U JPYTHMHU BUJAMH YU€OHBIX 3aHSITUN U Mpeoaraer:

- U3y4YEHHE MaTEPHUAJIOB JIEKIINN;

- IOATOTOBKY K JICKIIUH, na6opaT0pHr,1M 3aHATUAM,

- IOATOTOBKY K TEKYILEMY WJIM IPOMEKYTOUHOMY KOHTPOJIIO;

- pa60Ty C TPaAUIUOHHBIMU UCTOYHHUKAMU I/IH(i)OpMaHI/II/I: KHUT'aMH, y‘l€6HI/IKaMI/I,
y4eOHO-METOIUUECKUMU ITOCOOUSIMH;

- paboty ¢ UHTepHET-UCTOUYHUKAMHU, DJIEKTPOHHBIMH KHUTAMHU.

B kypcax nexumii u 1abOpaTOpHBIX 3aHATUN MPEAYCMOTPEHBI CIEAYIOIINE TeMbl Ha
CAMOCTOSITE/IbHOE H3yYCHHE!
1. A3oTHbIE yI10OpeHUs.
2. ®ocdopHbIe yIoOpeHUsl.
3. Xectkocth BOABI (KapOoHaTHas, BpEeMEHHAas, HeKapOOHATHAs, IOCTOsSHHAs, oOmas) u
CHocoO0BbI €€ yCTpaHeHHsI.
4. YpaH ¥ €ero COeTMHCHHS.



5.CBepXTSHKEIBIC AJIEMEHTHI.
6. JlanTaHOM OB

7. AKTUHOUIBI

8.I'a30BbIC 3aKOHEI

Ilepeuens yueono-memoouueckux uz30anuil Kagheopovt RO 6ONPOCAM OP2AHUAUUU
CamocmoamensvHoll padomel 00yuarOUUXca

1. Kapustymmuna A.I'. O6mas xumus: YdyeOHoe nmocobue. — Ynesnosck: Yal'TIVY, 2015. — 73 c.
2. Kapusrymmna A.T'., Ilpokornernko M.B. Heoprannueckast XvuMust: y4eOHO-METOANYECKOE TOCOOHE /
Kadusrymmuna A.T'., IIpoxomenko U.B. — Vaesrnock: ®I'BOY BO «Ynal'llY um. M.H. YnesaOoBa»,
2017.-49 c.

3. I'yceBa W.T. IlpakTuueckue paboThl 10 XUMHUH: ydyeOHO-MeToandeckas paspadotka / I'yceBa N.T.—
Viesaosck: PI'BOY BO «Yal'TIY um. U.H. ViaesHoBay, 201741 c.

4. ®OHA OUEHOYHbIX CPEeIACTB /Ui TMNPOBeJIEHUS TMPOMEKYTOUHON AaTTecTaAlluu
o0yyarommxcsi Mo JMCHUIINHE

Opranusanus v NpoBejJeHNEe ATTECTANUN DaKajaBpa

B mporuecce oreHku 6akanaBpoB HEOOXOAUMO HCIONB3YIOTCS KaK TPAAWIIMOHHBIC, TaK U
MHHOBAIlMOHHBIE THIbI, BUJIbI U (OpPMBI KOHTPOJSA. IIpm 3TOM NHOCTENEHHO TpaJULMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCS B pYyCll€ KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBAllMOHHbIE
CPEICTBA alallTUPOBAHBI JIJIsl IOBCEMECTHOTO TPUMEHEHUSI B POCCUICKON By30BCKOM ITPAKTHUKE.
Lenr mnpoBegeHMss aTTecTalMM — IIPOBEPKAa OCBOEHMS 00pa30BaTENbHONM MPOTrpamMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.
IIpomexyTouHasi aTrecTanMs OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBeplIaeT H3yyeHUe
JUCLUIUIMHBL, IOMOTaeT OLEHUTh KPYIHbIE COBOKYIMHOCTHM 3HAaHMHM M yMeHUi, (opMUpOBaHHE
ONPEACICHHBIX KOMIIETCHIIMN.

No CPEJACTBA OLUEHUBAHUS, Oﬁpa?,OBaTeJII)HI)Ie
H/H HCIOJIb3YyEMbIC JId TCKYIIETO OLICHNBAHUA IOKa3aTCIA pCSyJ'IBTaTBI MUCLIATUIUHEI
(hopMHPOBaHHUS KOMITETEHIHH
OneHo4YHbIE CPEACTBA VIS TEKYLIell aTTecTAlUN OP-1
OC-1 KonrponbHas pabora OCHOBHBI€ ITOHSATHS XUMHUH, 3aKOHBI
OC-2 Yuebnas quckyccus XHMMMH, KJIaCChl HEOPraHHYECKUX
OC-3 VYcTHBIil onpoc COEJIMHEHU I
OC-4 JlaboparopHnas paboTa OP-2
OC-5 [okmnar ¢ npe3eHTanuei IPUMEHSATH TEOPETHICCKUE 3HAHUS
OC-6 Perenne 3a1au JIEKIUA U CEMUHAPOB IS
NIPOBE/ICHUS ONBITOB U
OueHO'{HLIe cpeacrsa aJjas HpOMe?KyTO‘lHOﬁ 3KCHepI/IMeHTOB U1 pemeHH;[
arrecrauuu PacCUETHBIX M HKCIIEPUMEHTANIbHBIX
3a4eT (IK3aMeH) 327124 IO XHMUM.
OP-3

OC-7 Dx3amen B  ¢opMe  YCTHOTO .
HaBBIKAMH 0O€30mMacHOM paboOTHI C

cobecenoBanus (1 cemectp)
HEOPraHNYeCKUMH BEIIECTBAMH
OC-7 DOx3ameH B  (QopMe  YCTHOTO OP-4

cobecenoBanus (2 cemecTp)

OCHOBHBIC CHHTCTHYCCKHE 1
AHAIIUTUYCCKUEC MCTOABI ITOJTYUCHUA
1 UCCICAO0BAHUA XUMHUYCCKUX




BEIIECTB U PEaKIUi

OP-5
OCYIIECTBIISITh apPTyMEHTHPOBAHHBIN
0TOOp Y4eOHOTO COCpIKAHMS,
METOJIOB U CPEJCTB O0YUCHHS JIJIsI
peaH3aniy B pa3iniHbIX opMax
00y4JeHUsI B COOTBETCTBHH C
o0pa3oBaTeNbHBIMU OTPEOHOCTSIMH U
BO3MOXXHOCTSIMU

OP-6
POJIb U MECTO IIPEAMETHON 00sacTu
IUCLUILUTHHBI « O01ast u
HEOopraHuuecKast XUMHsI» B 00IIei
KapTUHE HayYHOTO 3HAHM,
TPaJAWIOHHBIE 1 COBPEMEHHBIE
METO/bI, CPEACTBA U (POPMBI
OpraHu3aluu y4eOHoro mpouecca

OP-7
HABBIKOM NPUMEHEHUS Pa3IHIHBIX
METOJIOB, IPHEMOB M TEXHOJIOTHA
o0y4eHus B pa3IMyHbIX (popMax
OpraHu3alyu y4eOHoro mporuecca

OueHOYHBIMH CPECTBAMH TEKYILErO OLICHWBAHMS SIBISAIOTCA: YCTHBIC JOKJIAZbI, 3allluTa
pedepara, UTOrOBOM M TEKYIIMX MPAKTUYECKMX pabOT, TECT MO TEOPETUYECKUM BOIIpOCaM
JucuuIuiHbel. KOHTpob ycBOeHMsI MaTepualia BeJleTcs Ha JJaOOpaTOPHBIX 3aHATHSX PEryssipHO
B TEYECHHUE BCErO CEMECTpa.

Kputepuu u mkajibl OlleHUBAHUS
OC-7 Dk3ameH

[Tpu npoBeneHNN IK3aMEHA yUYUTHIBAETCS YPOBEHDb 3HAHUN 00ydarolerocs Npu oTBeTax Ha
BONpPOCHl (T€OpeTHUYeCKUil 3Tam (OpPMHUPOBAHUS KOMIETEHIMH), yMeHue oOyuarouierocs
IPUMEHSTh TEOPETUUYECKUE 3HAHUS Ha MPAKTHUKE U IO BBIIOJHEHUIO OOydarolMMcs 3aJaHui
TEKYLIEro KOHTPOJIA (MOJENbHBIA 3Tanm (OPMHPOBAHUS KOMIIETEHIMH). DK3aMeHallMOHHBIH
OWJIET COMICPIKHT JIBa TEOPETUIESCKUX BOIPOCA U OJIMH MPAKTUUCCKUIA (pelIeHe 3a/1a4n).

[TepedyeHs mpuUMEPHBIX BOMPOCOB K IK3aMEHY.
PA3JIEJI «OBIIIAA XUMMUSA», 1 cemecTp

1. Tlpeamer um Meronbl xumuu. Marepuss u Qopmbl e€ apwkenusd. uddepenuumanus u
MHTETpalus XUMHYECKUX HayK. VMcTopus pa3BUTHS XMMHH. 3HaUY€HUE XUMHUU B HApOJHOM
xo3siictBe. [OCTBI 1 MapKUPOBKA XUMHUUECKHUX BEIIECTB.

2. AToMHO-MOJEKyJIsIpHOE yueHue. OCHOBHBIE XMMHUECKHUE TIOHATHS U 3aKOHBI, MX 3HAYCHHUE U
OTHOCHUTEJIbHOCTh. DBOJIIOLIUS HEKOTOPBIX MOHATHI M 3aKOHOB. PazMepsl U Macchl aTOMOB U
MOJIEKYII.

3. Ta30BbIe 3akOHBI XUMHH. CrIOCOOBI OIpenesaeHus] MOJIEKYIsIpHbIX(4 crocoba) u aToMHBIX(4
crioco0a) macc.




4. Knaccudukaus ¥ HOMEHKIATypa HeopraHudeckux BemecTB. CrocoObl WX TMOJTy4YeHUSs,
CBOWCTBA, rpadudeckue GopMyIbl.

5. Ctpoenue aroma. ClI0XHOCTh CTPYKTYphl aToma. Mojenu CTpoeHHs aroMa 1o TOMIICOHY,
Pezepdopny, bopy. CriekTpsr aTOMOB.

6. KanrtoBas xumusa. Bomusl u ypaBHeHus ne bpoitnsa. [lpuHumn HeompeaeneHHOCTH
[eiizenOepra. KBanToBble uncna W WX (U3MYECKUHA CMBICA. ODHEPreTUYECKUe YpPOBHH,
oIypoBHH, opOuTanu. VX umncio, popma 1 UX 37eKTpOHHASL EMKOCTb.

7. OCHOBHBIC TMPHUHLHUIBI 3aMOJHEHHUS JHEPreTHUYECKHX YpPOBHEH, MOIYpOBHEH, opOuTanei
JNIEKTPOHAMH. OJIEKTPOHHBIE CTPYKTYpbl aTOMOB 3JIEMEHTOB II0 IOPSJKOBOMY HOMEpPY U
YCTaHOBJIEHHE MECTOHAXOKJCHUS B IEPUOINYECKON CUCTEME.

8. Hekotopble napameTpbl aToMOB (pajWyc aTOMOB, 3HEPrusi MOHM3AlMU, CPOACTBO K
AJIEKTPOHY, OTHOCUTENIbHAS 3JIEKTPOOTPULIATENBHOCTh) U 3aKOHOMEPHOCTH HMX HU3MEHEHMS B
nepuogax u noxarpynnax. [lepBudHas v BTOpUYHAs NEPUOIUYHOCTb. MarHuTHBIE CBOMCTBA
aTOMOB.

9. Crpoenue aromHoro sjapa. CoctaB, CTPYKTypa M YCTOMYMBOCTH sifpa. EcTtecTBeHHass u
UCKYCCTBEHHAsl paJMOaKTUBHOCTb. M30TOombl, un300apbl, H30TOHBL. 3aKOHOMEPHOCTb B
pacrpoCcTpaHEHUH XUMUYECKUX 31eMeHTOB. [Ipo0ieMbl 3HEpreTuky.

10. Ilepuoauueckuif 3aKOH M  IEpUOAMYECKAsT CUCTEMA XUMHYECKHX  3JIEMEHTOB
J.M.MenpneneeBa. CTpyKTypbl aTOMOB B MasbIX U OOJIBIIMX MEPHUO/AAX B INIaBHBIX U MOOOYHBIX
noarpynnax. [IpoGieMa cuHTE3a HOBBIX M CBEPXHOBBIX XUMHUYECKUX JIEMEHTOB.

XuMuyeckas CBsi3b-cTpoeHue Mosekyl. [lapamerpsl cBs3u. OCHOBHBIE METOJbl XUMHYECKOU
CBSI3M, UX JIOCTOMHCTBA U HEJJOCTATKH.

11. Merog BC. Tunel xumudeckoi cBsizu mo merony BC. Mexanusm o0pazoBaHusi CBSA3M U
CTPYKTYpbl MoJIeKyIl. PeanbHasg U MakcUMalibHasi BaJIeHTHOCTh. CpaBHUTENBHOE CONIOCTABIEHUE
KOBQJICHTHOH M HMOHHOHM CBs3U. [leoKain30BaHHBIE MHOTOLIEHTPOBBIE CBA3U. ['mOpuauszanus
aTOMHBIX opOuTtaneil. Tumbl ruOpuamzanmu. CKIOHHOCTh K THOPHAM3AIMH B TEPUONAX U
noarpynnax. Merauimueckas ¥ BOIOPOAHAs CBS3H.

12. Merox MO. CtpykTypsl MoOseKymn(’HEepreTudeckas nuarpamma). @opmbel opOHuTanei u
NOPSAOK UX 3arnoyHeHus. [lopsaaok XxuMu4eckon cBA3H.

13. TMonsgpHOCT, W MONSAPU3YEMOCTH CBsI3H. CHIIBI MEXKMOJICKYJISIPHOTO B3aUMOJICUCTBUS M
CTPYKTYpa, arperaTHble COCTOSIHUS BELIECTB.

14. IInazma. BemectBo u anTuBemectBo. [IpoOiembl 3HEPreTUKH C 3KOJOTUYECKOW U
HCTOPUYECKON TOUYEK 3PEHMUS.

15. Kuneruka, karanu3, JHEpreTuka XMMUYECKUX peakuuid. HampaBiieHHs: caMOnpOn3BOJIBHBIX
xuMuyeckux  peakuuid. IlonsaTuss 00 oSHTanbnuu, OSHTpONMM M dSHepruu ['ubOca.
TepMoxuMHUECKHE yPaBHEHUS.

16. CkopocTh XMMHYECKHUX pEaKIMd U 3aBUCUMOCTh €€ OT pa3Iu4HbIX (PaKTOpOB. 3aKOH
neictBuss Macc. AKTUBHBIE MOJIEKYJIbl, JHEpPrusi akTHBAallUM, OSHEpreTHYeckuil Oapbep.
MexaHu3Mbl TOMOT€HHOTO M T€TEPOT€HHOT0 KaTajln3a.

17. Xumudeckoe paBHOBECHE W IPHUHLMIBI €r0 CMEIICHHSA. YIPABIECHUE HAIPABICHUEM
XUMHYECKHUX PEaKIUM.

18. MucnepcHele cucremsl. PactBopel. Bopga-pactBopurens. AHoManuu Boabl. BoaHble
pacTBOpHI M UX xapakTtepuctuka. Koadduunent pactBopuMmoctu. 3aBUCHMOCTh PaCTBOPUMOCTH
OT pa3NU4HbIX (akTopoB. COIbBATHI, TUAPATHI, KPUCTAIIIOTHIPATHI.

19. OcHOBHBIE cIIOCOOBI BBIPRXKEHUS KOHLEHTPALMU PACTBOPOB M B3aMMOCBSA3b MEXIY HUMHU.
Pacuérsl npy mpUroTOBIEHUHN PACTBOPOB.

20. CaoiicTBa pa30aBiIeHHBIX BOJHBIX pacTBOpoB. OcMmoc, ocMoTHYecKkoe aaBiieHue. JlaBneHue
napa HaJl pacTBOpOM, U3MEHEHHE TeMIepaTypbl 3aMep3aHus U KureHus. 3akoHsl Bant-I'odda u
Payns, nzotonnyeckuit ko3ppuimeHt.

21. Teopust 31EKTPONUTUYECKON HMOHM3aUMU. MexXaHU3M AMCCOLMALMM, MOHM3ALUN (TEOpUU
Appennyca, MenzaeneeBa, KaGmykoBa). Crtenenb HoHU3alUMU. Teopus CHIBHBIX U CIa0BIX



9JIEKTPOJIUTOB. 3akoH pa3baBineHuss OctBanbaa. HampaBrmenue peaknmuii B pacTBOpax
JIEKTPOJINTOB.

22. KucioThl, OCHOBaHUSI M COJM C TOYKH 3PEHUS TEOPHUH SJIEKTPOJIUTUYECKOW HOHHU3ALNH.
AmdoreprocTs. CTyneHuaras nonmusars. [Iporonurnyeckast TeOpHsi KUCIOT U OCHOBAHUH.

23. PaBHOBecHe B TIeTEpPOTE€HHBIX CHUCTEMAax: OCAJOK - HachllleHHbIM pactBop. [lonsTtue o
npousBenennn pactBopumoctu (I1P), BeiuMcieHne pacTBOPUMOCTH OCAAKOB U BeauuuHbl [1P.
VYcnoBus BeIaJeHUS U paCTBOPEHUS OCA/IKOB.

24. Tuccounanus Boabl. MoHHOE npou3BeneHue BoAbl. BogopoaHblil nokaszarens. Beruncinenue
pH B pacTtBopax KucioT, ocHOBaHUW M coyiel. BydepHbie pacTBopbl, MexaHu3M OydepHOro
JICUCTBUA.

25. I'maponus coneii(4 ciydas). Beraucienue cTeneHy rupon3a, KOHCTaHThI ruapoiu3za u pH
B pacTBopax coseid. CriocoObl yCHUIIeHUs U TIOAABICHUS THIPOIN3A.

26. OKHMCIHMTENbHO-BOCCTAHOBUTENbHBIE peakuuu. BaleHTHOCTh, CTENEeHb OKUCIIEHUS,
KOOpJAMHAIIMOHHOE 4YHCIo. BaxHelmne OKUCIUTeNd M BOCCTaHOBHTENH. Tpu crocoba
YPABHUBAHMS  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid. CTaHAAapTHBIE, peaJlbHbIE
MOTEHIUANIBI - KOJTMYECTBEHHAs OIICHKA CUJIBI OKUCIIUTENS U BoccTaHoBUTENS. Posb cpenst — pH.
HamnpaBneHnue oKuCIUTENbHO-BOCCTAHOBUTEBHBIX peakluil. Psi HanpsskeHuid MeTasuioB.

27. XwuMHYeCKHe WCTOYHUKMA OdHepruu. [ampBanmueckuid oamemeHT. Cyxue Oarapew.
AKKYMYJISITOPBIL. DJIEKTPOJIU3. 3aKOHBI JIEKTpou3a - 3akoHbl Papazes. DNeKTPO-XUMUYECKHA
HKBHUBAJIEHT. DJIEKTPOJIN3 PACTBOPOB M PACIUIABOB. DJIEKTPOJIU3 B IPOMBIIIJIEHHOCTH, B TEXHUKE.
["anibBaHMYECKHE TOKPBITHS.

28. KommuekcHsle  coequHeHus. CocTaB, CTpOE€HHE  KOMIUIEKCHBIX  COEJIMHEHHUH.
Koopaunanmonnas teopus Bepuepa. Homenknarypa, kiaccudukanus. 'eomeTpust u cTpykTypa
KOMIUTEKCHBIX dYacTull. CTpyKTypHas M reoMeTpudeckas uzomepus. llpumenenue, 3HaueHue
KOMIUIEKCHBIX ~ COeIMHEHMI. PaBHOBecus B  pacTBOpax KOMIUIEKCHBIX  COEJUHEHUH.
YcToitunBocTh KOMILIEKCOB. CIIOCOOBI MOTYUYEHHS U Pa3pyIIeHUs] KOMIJIEKCHBIX COETUHEHU.
29. OxucnurenbHO-BoccTaHoBUTENbHBIE peakinu (OBP). Mx knaccudukanusa. Metoas! mondopa
kod¢¢purnmentos B OBP.

30. OxucnuTenbHO-BOCCTAHOBUTENIbHBIE peakuuu. Bogopoansiii anektpon. CraHaapTHbIE
AJIEKTPOJIHBIE TIOTEHIIMAIIBI. Psii HanmpsoKeHi MEeTasIoB.

31. DnexkTponu3. DIEKTPOIU3 pacTBOPOB U pacmuiaBoB. [Ipoueccsl, npoTekaronye y katoaa u
aHoJa.

[lepeueHb TpUMEPHBIX BOIIPOCOB K IK3aMEHY.

PA3JIEJI «<HEOPTAHUYECKAS XUMMUS», 2 cemecTp

1. Crpoenune aroma Bojopona. Ilonoxenue Bogopona B IICO. M3otonsl Bogopoaa. CrocoObl
NoJy4eHus Bojiopoaa. Pusznyeckrue 1 XMMUUYECKHe CBoWcTBa Bojopoa. [Ipumenenne Booposa.
2. Boma. CoctaB M DJIEKTPOHHOE CTPOEHHUE MOJEKYJIbl BOJBI. ACCOIMAIUS MOJIEKYT BOJIBI.
CrpykTypa Bobl. duznueckue U XMMHUYeCKHe CBOiicTBa. AHOManuu Bosl. Tspkenas Bosna. Bona
B nipupoze. [Ipo6ieMbl yucToi Boabl. DKOJIOTHSL.

3. Ilepokcun Bomopona. CtpoeHue wmosekynsl. Ilomydenue, npuMmeHeHHe. XUMHUYECKUE
cBoiicTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA.

4. DnemenTsl rnaBHoi noarpynms! VII- rpynmsl. OO1mas xapakTepucTHKa IJ1IaBHOM MOJTPYIIIEL B
Brie TaGmusl (r,HM; sHeprus normsauun (1); cpogctBo k anextpony (F); 020; t° ., t¥ kum.).
3aKOHOMEPHOCTH  M3MEHEHHMs] HEMETANTMYEeCKUX W METAIMUYECKUX CBOWCTB CBEpXY BHH3.
Baxxneiimme npupoiHbIe COeTUHEHMS, CTIOCO0BI MoyueHus Gropa, Xjopa, Opoma, ioja, actaTa;
uX CcBoicTBa M mnpuMeHeHue. llomymnsipHble CBEAEHUS MO OTKPBITHUIO 3TUX 3JIEMEHTOB M HX
COCTUHEHUN.



5. ®rop. OrpaHHYeHHOCTh BajeHTHOCTH H crermeHu okucienus (I u -1,0). Ocobennoctn
XUMHUYECKHX CBOUCTB (TOpa 1 (PTOPUCTOBOIOPOTHON KUCIIOTHI.

6. Xmop, OpoM, Hoa: WX XUMHYEeCKHe cBoHcTBAa. COCIMHEHHs] C BOJOPOJIOM, METAUIAMH H
OpyrumMu Hemetaiiamu. [ anoreHoBomopoabl. Conmu 3Tux kuciaotT. CosisiHas KHCIO0Ta, CIOCOOBI
MOJIyYEHUs U PUMEHEHHs. XJI0p - OTPABIISIOLIEE BEIIECTBO.

7. Kucnopojcoaepkaiime COeIMHEHHs TajJoreHoB — xJjiopa ¢ BasentHocteio |, I, V, VIl u
creneHbro okucienus +1, +3, +5, +7 (+1,+4, +6). CooTBEeTCTBYyIOIHE KHUCIOTHI M coiu. Mx
Ha3BaHUE U MNpUMEHEHHE. V3MEHEeHHEe yCTOMYMBOCTH, CHJIBI KHUCJIOT, OKHCIHUTEIbHON
CIIOCOOHOCTH B 3TOM PATY.

8. Dnements! rnaBHoi noarpymmbel VI- rpynmel. Kucnopon, cepa (ceneH, Temtyp, MOJOHUN).
OOmmast XxapakTepUCTHKA TNIABHOM MOATPYIIbLI B Buae Tabmuisl (r,HM; sHeprus wonuzammu (1);
cpoactBo kK anektpony (F); O20; ° mwr, © kum). 3aKOHOMEPHOCTU W3MEHEHUS
HEMETAJUIMYECKUX M METAJUIMYECKUX CBOMCTB CBepXy BHM3. BaxHeimme mnpupogHbie
COGIMHEHUS, CIIOCOOBI TOTYUYEHHUsI KUCIOPO/Ia, CEphl, CelieHa, TeJTypa, mojonus. 1x cBoiictBa u
npuMeHnenue. Mcropuueckue cBeeHUs 10 OTKPHITUIO 3TUX 3JI€MEHTOB U UX COSUHEHUH.

9. Bo3ayx. Ponp kuciopoga B HEXKMBOM M KMBOUW Tpupoje. Asuiorpornust kuciopona. O30H,
MOJIy4YeHHUE B MPUPOJIE U TaOOPaTOPHH, €ro 3HaYCHHE.

10.Bona. Ilepokcuapl, nEpOKCHA BOJIOPOIA.

11. Baxknetimue BaneHTHOCTH M ctenieHn okucienus (11, 1V, VI, -2,0, +2, +4, +6), orpaHnueHus
Kucnopona no atum nmapamerpam ( +1, +2, 1poOHbBIE BaJCHTHOCTH).

12. CepoBogopon, okcua cepsl (IV)- 3HaueHHe MX B MPHUPOJC, UX MOTydCHHE, MPUMEHEHHE.
CepHucrass kucinora u e€ xapakrepuctuku, e€ comu. Oxcun cepel (VI), ero momydenwue,
MPUMEHEHUE U CBOWCTBA.

13. CnocoOb! noay4YeHus! CEpHOM KUCIOTHI (HUTPO3HBIN, KOHTAKTHBIN ), CBOMCTBA U IPUMEHEHHE.
OTHollIeHNE KOHIIEHTPUPOBAHHOW U pa30aBIeHHON CEPHON KUCIOTHI K METAJUIaM U HEMETaJlJIaM.
OneymM, nupocepHasi, THOCEpHask KUCIIOThI, UX COJIM, CBOMCTBA U 3HAUCHUE.

14. DnemeHThl riaaBHOW moArpynmnel V- rpymmbl. A30T, Gochop (MBIIIBSIK, CypbMa, BUCMYT).
OOm1ast XxapaKTepUCTHKA TJIABHOM MOArPYIIbl B Bujae Tabmuips! (I,HM; sHeprus nonusammu (1);
cpoactBo Kk oanektpony (F); OD0; t° mr, t° KUIL.). 3aKOHOMEPHOCTHU MU3MEHEHUs
HEMETAJUIMYECKUX W METAUIMYECKUX CBOMCTB CBEpXy BHU3. BaxkHeWmme npUpOAHBIE
coeZIMHEeHus!, crocoObl nomydeHusi. VIx cBoiicTBa W npuMeHeHHe. Vcropuueckue cBeleHUs 1O
OTKPBITHIO ITUX DJIIEMEHTOB U X COSTUHEHH.

15. Banentnoctu u crenenu okucnenus (I, V, -3, 0, +3, +5), orpanuueHus: 3TUX MapameTpoB
JUISL a30Ta.

16. AMMuak, TuIpa3uH, THAPOKCUIAMUH, BCE OKCHABI a30Ta, COOTBETCTBYIOIINE KHCIOTHI, UX
MOJTyuYeHHUe, CONM M MpPUMEHEeHHe. A30THUCTas KUCIOTa, a30THas KUCIOoTa. HUTPUTHI, HUTPATHI.
OTHoleHNe a30THOM KHCIOTHI K METaulaM M HeMmeTayulaM. A30THble yjnoOpenus. Hutpumsl,
a3ujbl. A30THCTOBOJOPO/IHAS KUCIIOTA U €€ COJH.

17. ®ochop, dpochun, okcunsr dpocdopa(lll, V). dochopucras kucnora, GochopHas Kuciora
(MeTa- 1 opTO(OpPMBI); UX MOJTYYEHUE U MPUMEHeHHe. AIoTponHble Moaudukanuu gocgopa.
®dochopurie ynoopenus. Cynepdocdar, aBoitHol cynepdocdar, HuTpodocka, aMmModoc, CoIu
AMMOHHSI.

18. AM@oTepHOCTh MBILIBSAKA U CYypbMbl. METAIITMYHOCTh BUCMYTA.

19. DnemenTsl raBHOM noarpynmnsl V- rpynmel. Yriaepo, KpeMHU, repMaHuid, 0J0BO, CBUHEIL.
OOr1asi XapakTepUCTHKA TJIAaBHOHM MOArPYIIbl B BUjae Tabmuis! (I,HM; sHeprus nonusarmu (1);
cpoactBo k anektpony (F); OD0; t° mr, t° KHI.). 3aKOHOMEPHOCTHU W3MEHEHUS
HEMETAJUIMYECKUX W METANIMYECKUX CBOMCTB CBEpXy BHHU3. BaxHelmme npHUpOAHBIE
CoeZIMHEHus], crocoObl momydeHusi. MIx cBoiicTBa W npuMeHeHue. VMcropuueckue cBeleHUs 1O
OTKPBITHIO ITHUX DJIEMEHTOB U X COSITUHEHHIA.

20. BaxHeiimue BaJeHTHOCTH U cTeneHu okucneHus ans yrinepona (1V, I, 11, -4, -3, -2,-1, 0,
+1, +2, +3, +4), mia xpemuus (IV, -4, 0, +4), mis ocrameueix (I, 1V, +2,+4).



CoOTBeTCTBYIOIIME 3TUM MapaMeTpaM COEIUHEHHUs, UX IOJIyd€HHE, CBOMCTBA M NPHUMEHEHHE.
Annotponust Ut yriiepoja, akTHBUPOBAHHOTO yriist. KapOuabl, alleTUiIeHnIbl, OKCHJI yIriiepoaa
(11, 1V), ux moxydenue, cBoiicTBa U 3HaueHHe. CTPyKTypa 3TUX MOJeKy/1. CHHUIbHAS KHCIIOTa,
[IUAHU/IBI, KAapOMUIL.

21. Kpemnuii, oxcun kpemuus (IV). Cunanbl. Kpapu. Crekio, dapdop, OeToH, LEMEHT.
Cunuxkatel B npupone. XKuakoe cTekno, Kieil u T.1. 3HaueHue yriepojaa B )KMBOW U HEKUBOU
npupoze. OnoBo u cBuHen. OTHOLIEHHE K KHUCIOTaM U IenodyaM. Baxnelimue coenuHeHus,
pUMEHEHHE.

22. DOnementsl TinaBHou moarpymmsl |ll- rpynmel. bop, anroMuHui, rayummi, WHAWN, TaJUIAN.
OOmiasi XapaKTepUCTHKA TJIABHOM MOArPYIIbI B Bujae Tabmuisl (I,HM; sHeprus nonusammu (1);
cpoactBo k anektpony (F); OD0; ° ., KHI.). 3aKOHOMEPHOCTHU U3MEHEHUS
HEMETAJUIMYECKUX U METAUIMYECKUX CBOMCTB CBEpXYy BHHU3. BakHeWmine npupoiHbie
COeMHEHus, crocoObl nomydeHus. VIx cBoiicTBa u npuMmeHeHue. Vcropuuecknue cBeleHUs 1O
OTKPBITUIO 3TUX JIEMEHTOB U UX COCIUHEHHH.

23. bypa, 6opHbIe KHCIIOTHI. BOop - MEUKpO3JIeMeHT Juisl pacTeHuid. bypa - rmiaBeHb, mepisl Oyphl.
24. Amomunuii. ['muHa, KaoauH, riauHo3eM. OTHOIICHHE AIOMHHHS K KHCIIOTaM U IIEIIOYaM.
AMOoTepHOCTb OKCUA U THAPOKCcH A amtoMuHus. [loyueHre MeTaiIMuecKoro aJrtoMUHUS, €ro
NpUMEHEHHE U 3HAYCHHE.

25. DnemenTsl rnaBHOM noarpymnmsl |- rpynnel. O6mmas xapakTepucTHKa BeeX MapaMeTpoB IO
tabnuue. bepumumii, Mmaruuii, xKanabiuii, 6apuii, crpoHuui, paauil. CrocoObl MONy4YEeHUs ITHX
3JeMeHTOB, WX cBoiictBa. BamentHocts (Il), cremens okucinenums (+2, 0), amdpoTepHOCTH
oepwinus. I'mapunsl. Peakuust okpammBanus riamMeHu. BakHeimre conu U uX MpUMEHEHHE.
XKectkocth BojbI (KapOoHaTHAs, BpeMEHHas, HeKapOOHATHAasI, IMOCTOSTHHAs, 00IIast) U CIIOCOOBI
e€ ycrpanenusi. Du3noIOru4ecKas pojib HOHOB KaJIbIIHSL.

26. DnemeHThI r1aBHOM nmoarpymnisl |- rpynnsl. KpaTkue xapakTepucTHKH BceX MapamMeTpoB 10O
tabiuue. M3mMeHeHne Bcex mapaMeTpoB CBEpXy BHHU3. JIUTuii, HaTpuil, Kanui, pyounui, nesuii,
¢bpaniuii - menouyHsle Metamwibl. OTHomeHue K Boje. MX OKcHIbl M THIPOKCUIBI.
3aKOHOMEPHOCTH WX B3aMMOJEHCTBHS ¢ KucioponoM. Coi menovHbix MetamioB. CeauTpsl,
KaJuiiHble yno0penus. Peakuus okpalinBaHus MJaMeHH.

27. DnemeHThl noOoyHOM moxarpymmsl |- rpynmel. Mens, cepebpo, 3omoto. OOmas
XapakTepUCTHKa Bcex mapameTpoB 1o Tabnuue. Banentaoctu (I, 1, 1l1) u crenenn oxucnenus
(+1, +2, +3), COOTBETCTBYIOIIHE COCAMHEHHS, uX MojydyeHrne. OTHOIIEHHWE METAJIOB K
kucinoTtaM. [lpumeHeHne 3Tux MeTayuioB U UX coeuHeHni. KpaTkue ucropuueckue cBeieHusl.
28. DOmnementbl mnobouyHoi moarpynnsl Il- rpynmel.  Lunk, kagmwuii, pryts. OOmmas
XapaKTepUCTHKa BceX MapaMmeTpoB no tabmuie. BanentHoctu ( 11 ) u crenenu okucnenus (+2) ,
(+1) mna prytu. OTHOIIEHHE METANIOB K KHUCJIOTaM M IenodaM. BaxkHeline coeguHEHus:
OKCHIIBI, CYJIb(QUIbI, KapOOHATHI, WX TOJXy4YeHHe, NpuMeHeHne. KpaTkue wucropuueckue
CBEICHMSI.

29. Dnementsl nobounoi moxarpynms! - rpynnel. Cxanauid, UTTpUN, JaHTaH U aKTHHUM.
JlantaHouIBl M aKTUHOWJIBL. TONBKO OOLIAs XapakTepUCTUKA. OIJEKTPOHHas CTPYKTypa,
3actpoiika f- momypoBHs. [IpUYMHBI CXOKECTH WX (U3NYECKUX M XHUMHUYECKUX CBOWCTB.
Hexoropsie ocobenHOCTH B cBoiicTBax. CriocoOb! ux nosyuenus. [Ipumenenue.

30. OnemenTsl nobouyHor noarpynmsl V- u V- rpynmn. Ilepexoansle metamuibl U uX oOmas
xapaktepuctiuka. OCOOEHHOCTH WX CBOWCTB. TWTaH, NUPKOHWM, radHUM, BaHaIuil, HUOOWIA,
TaHTad. VX mpUpOJHBIE COeMMHEHUs, MOTydeHre, MpruMeHeHrne. OTHOIIEHNE dTHX METalIoB K
KHCIIOTaM, IesiouaM. BakHelye BaJIeHTHOCTH U CTeNeHH okucieHusi. Kpatkue ncropuueckue
CBEICHHUS.

31. Dnementsl mobouHoit moxarpymmel VI- rpynmbl. Xpom, monuGaeH, Boib(pam. OOmias
XapaKTEePUCTHKA OJTHUX JJIEMEHTOB KaK IEPEXOJHBIX METAaUIOB. [IpUpOJHBIE COCTUHEHHS,
nojydeHnue, npumeHenue. Baxuelimme Banentnoctu (11, 11, V1) u crenenu okucnenus (+2, +3,
+6), COOTBETCTBYIOIIME COEAMHEHUS, WX TOJTyYeHHe, CBOMNCTBA WM IPHMEHEHHE. XPOMAThI,



JIUXpOMAaThl, UX CBOMCTBa, MpUMEHeHHUe. J(uxpomar kamusi - okuciauTeslb Ne2 B XMMHUUYECKOMN
naboparopun. KpaTkue ucTopuueckue CBEACHHUS.

32. Dnementsl mobGouHou moarpymmbl VII- rpymmel. Mapranen, TexHenui, peHui. OOmias
XapaKTepUCTHKA (PU3NYECKMX U XUMHUYECKHX TMapaMeTpOB KaK TMEPEXOIHBIX METaJUIOB.
Baxkneiitue npupogHbie COeAMHEHUs, monyuenue, npumenenue. Baaentnocru (11, 1V, VI, VII),
cTeneHu okucienus (+2, +4, +6, +7), COOTBETCTBYIOIINUE COSAUHEHUS, UX MOJIyYeHHE, CBOMCTRBA,
npuMmenenue. [lepmanranar kanus - okucnurenab Nel B Xxumuueckoil tabopaTopuu, IpUuMeHEHHE
B Pa3HBIX CpeJaX, IKBUBAJICHTHI, HHAUKATOPHI B OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKITUSX.
33. DaemenTsl mobounoi noarpymmsl V- rpymnmesr.

34. XKeneso, kobanbT, HUKETh. O0IIas XapakTepUCTUKA (PU3NIECKUX U XUMHUYECKUX ITapaMeTpoB
KaKk mepexonHpix MeramioB. BanentHoctm (I, 111, VI), cremenn oxucnenus (+2, +4, +6),
COOTBETCTBYIOIIME COCAMHCHUS, WX IOJY4YCHHE, CBOWCTBA, MpuMeHEeHHe. OTHOIIEHHWE HX K
kuciaotaM. OcoOeHHOCTH B CBOMCTBaX KoOaabTa U HUKeN. KOMITJIeKCHBIE COeIMHEHUs TSl 9TUX
DJIEMEHTOB.

35. bnaropomnbie MeTayuibl. PyTeHuid, poauil, mamiaawii, ocMui, Wpuaui, ruiatuHa. OOrmmas
XapaKTePUCTUKA (PU3NICCKMX UM XUMHUYECKHX IapaMeTpOB Kak MEPEXOJHBIX METaJUIOB.
OcoOennoctu B mpuMeHeHUH. CTENEHU OKUCICHHs, BaJeHTHOCTH. OTHOLIEHHE K KHUCIOTaM.
KpaTkue ucropuueckue CBEIACHHS.

36. Dnementsl rnaBHoi moxarpynnsl VIII- rpynmel. bnaroponnsie (uHepTHBIC) rasel. ['enuid,
HEOH, aproH, KPHUIITOH, KCCHOH, paioH. OTKPBITHE HHEPTHBIX ra30B. BO3MOXKHOCTH 00pa3oBaHus
XUMHUYECKON CBSA3M M COCAMHEHHM NJIsl ATUX 3yeMeHTOB. CTpemiieHHe 3JIeMEHTOB (METalioB U
HEMETAJIOB) K DJIGKTPOHHON KOH(HUTypariy 0JIaropoHBIX ra30B. XUMHS KPUNITOHA U KCCHOHA.
XYUMUYECKHE PEAaKIMd U HEKOTOphIe COEAMHEHUS OSTUX JIIEMEHTOB, HX YCTOWYHBOCTb.
[Tomryuenue, 3HaYCHNE U PUMEHEHUE 0J1arOpOJHBIX Ta30B M UX COCAMHCHHU.

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI IIOABOJATCA UTOI'N pa6OTI>I CTYACHTOB Ha JICKIUOHHBIX U
MMPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUA 3apa6OTaHHI>IX 0aJI0B B TEUEHHE CeMEeCTpa.

Kpurtepun oueHnBanus 3HaHUI 00YYAOIIUXCS 110 JUCHUILIMHE

Dopmuposanue 6ALILHO-PEUMUH2060U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenne Pabora Ha
Ilocemenne
N MPAKTHYECKUX | MPAKTUYECKUX | DK3aMeH
JIEKIIANA .
3aHATHI 3aHATUAX
Pasz0annoBka no 18 x 1=18 30 x 1=30
488 0ayIoB 64 Oamna
1 BUJaM paboT OayI0B OasI0B
cemectp | CymmapHbIi 18 6amnoB 48 6annos 536 Ganna 600 GamnoB
Makc. 0anI max max max max
ITocemenne Pabora Ha
ITocemenue
N MPAKTHYECKUX | MPAKTUYECKUX | DK3aMeH
JIEKIIAHA o
3aHATHI 3aHATUAX
Paz0asuioBka 1o 18 x 1=18 30x 1=30
488 OaiuioB 64 danna
2 BUJaM paboT OasIoB OasIoB
cemectp | CymmapHbIi 18 6amnoB 48 6anmnos 536 Gamna 600 GamoB
Makc. 0at max max max max

Kpurtepun ouennBanus padbotsl o0yyaromerocsi mo uroram 1 cemecrpa




Ouenka Banasl (6 3E)
«OTJINYHOY 541-600
«XOpOLLIO» 421-540

«YIOBJICTBOPUTEIILHO» 301-420
«HEYIOBJICTBOPUTEIHHOY menee 300

Kpurepun onenuBanus padotbl 00y4yaronierocs o uToram 2 ceMecrpa

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

«yJ10BJIETBOPUTEIILHO» 301-420
«HEYIOBJIECTBOPUTEIILHO menee 300

6. MeToguyeckne yKazaHus sl 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VYcenenHoe u3ydyeHue Kypca TpedyeT oT oOy4aroIIMXCsl MOCEUICHUs JIEKIUH, aKTUBHON
paboTel Ha 7a0OPATOPHBIX 3aHATHSIX, BBHIMOJIHEHHUS BCEX Y4YEOHBIX 3aJaHMUN IpernojaBaTelid,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKUHuM — OfHa U3 (GOpM aKTUBHOM CaMOCTOSITENbHON paboThl O00yyarommxcs,
TpeOyrolasi HaBBIKOB M YMEHHs KpaTKO, CXEMaTH4HO, IIOCJIEA0BaTeIbHO U JIOTMYHO
(¢uKcHpoBaTh OCHOBHBIE MOJOXEHHS, BbIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KoHIlEe sekuuu
npernojiaBaTesab OCTaBiIsieT Bpems (5 MUHYT) A8 TOro, 4YTOObI OOydarolmiuecss HUMenu
BO3MOXHOCTh  3aJaTh  YTOYHSIOIIME BOIPOCHl IO HU3ydyaeMoMy Marepuany. H3-3a
HEJ0CTaTOYHOIO KOJUYECTBA ayJAUTOPHBIX YaCOB HEKOTOPHIE TEMBl HE YJIAETCS OCBETUTH B
IIOJTHOM 00BeMe, MOITOMY IIpenojaBareib, IO CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI
BBIHOCUT Ha CaMOCTOSTENIbHYIO pabOTy CTYIEHTOB, PEKOMEHAYS Ty WIM HHYIO JINTEparTypy.
Kpome aroro, s snydiiero oCBOGHHsI MaTepualia U CUCTeMaTH3alii 3HAaHUN 1O JUCUUIUIMHE,
HE00X0/IMMO TMOCTOSIHHO pa30HpaTh MaTepHalbl JIEKLIUI [0 KOHCIIEKTaM U Y4eOHBIM MOCOOUSIM.
B ciiyuae HeoOxoquMocTH oOpamarbes K MpernoiaBaTelto 3a KOHCYIbTallueH.

ITonroroBka K J1a0OpPaTOPHBIM 3aAHATHSM.

[Ipu moaroToBke K 1a00paTOPHBIM 3aHATHSAM CTYICHT TOJIKEH M3YyYUTh TEOPETUUYECKUI
MaTepuai 1o TeMe 3aHATUs (MCIOIb30BaTh KOHCIIEKT JIEKIUI, N3YYUTh OCHOBHYIO JINTEPATYDY,
03HAKOMUTBCSI C JOMOJHUTEIBHON JUTEPaTypoi, Mpu HEOOXOIMMOCTH JONOJHUTH KOHCIIEKT,
Jenas B HEM COOTBETCTBYIOLIME 3alUCH M3 JIMTEPaTypHBIX MCTOYHMKOB). B ciyuae
3aTpyJHEHHUM, BO3HUKAIOIIUX INPU OCBOEHUM TEOPETUUYECKOrO0 MaTepuaja, CTYAEHTY CJIeayeT



oOpaiiatecsi 3a KOHCYyNbTallued K ImpenojaBaTento. Mas Ha KOHCYJIbTalUIO, HEOOXOAUMO
XOpOIIIO MPOTyMaTh BOMPOCKI, KOTOPBIE TPEOYIOT pa3bsICHEHUS.

B mnauane maGopaTopHOro 3aHATHS MpENoJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOWH,
OrjlaliaeT IJIaH MPOBEJCHMS 3aHATHS, BbIAACT 3a7aHue. B TeueHue OTBEJEHHOTO BPEMEHHU Ha
BBIMIOJTHEHHE PAa0OTHI CTYIACHT MOXKET OOpaTHThCS K MPENoJaBaTeNi0 3a KOHCYJIbTallMed win
pa3bsiCHEHUSAMU. B KOHIIE 3aHITHS IPOBOAUTCS MPUEM BBIMIOJTHEHHBIX padoT, cobeceoBaHue co
CTYJCHTOM.

Pe3ynbTarhl BRIMOTHEHHS JIA0OPATOPHBIX PA0OT OIEHUBAIOTCS B 0aiax, B COOTBETCTBUU
¢ OIIITbHO-PEUTUHTOBOM CHCTEMOW YHUBEPCHUTETA.

Ilnan JeKIMOHHBIX 3aHATHHA

Beenenune. OcHOBHBIC 3aKOHBI U IOHITUS XUMUH.

Howmenkiarypa. Kitacchl HEOpraHU4eCKUX COEAUHEHHI

Ctpoenue aToma U nepuoauyeckas cucrema snementoB J[.M. Menpaeneena.
Xumuueckas cBsizb. CTpoeHUE U CBOICTBA BEILECTBA.

XuMuyeckasi AMHaMHUKa (y4eHHE O XUMUYECKUX PEaKIIHsIX)

PacTtBOpBI.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.

KoMIuiekcHbIe coeIMHEHHS.

XHUMHUYEeCKHe CBOMCTBA HEMETAJIOB M UX COCANMHECHUH

10. XuMuueckue cBOHCTBA METAIIIOB U UX COSIUHEHUS

CoNoOAWNE

Ili1anbl IPAKTHYECKUX 3AHATHI

1. Cemunapckoe 3ansitue. OCHOBHBIE MpaBuiia pabOThl B XMMHUECKOH JIabOpaTopu.

3HAKOMCTBO C XUMHYECKOU MOCY101.

Cemunapckoe 3anstue. Homenknarypa. Kiaccbl HeopraHU4ecKux COeIMHEHUM.

JlaboparopHo-nipakTuyeckoe 3ausTue. [lomyuyenue KucioT, OCHOBaHHIA U CONEH.

Cemunapckoe 3aasitie. OCHOBHBIE 3aKOHBI U TIOHATHS XHMHH.

CeMuHnapckoe 3ansTue. Pacuersl mo xumuueckuM GopMyliaM U ypaBHEHHUSIM.

JIaGoparopHo-nipakTHyeckoe 3aHsTue. OnpeneneHrne MoJsspHOH Macchl OKCHAA

yraepoaa (1V)

7. JlaGopatopHo-mipakTHUeCcKOoe 3aHsATHE. OTpeaesieHne MOISIPHOU MacChl KBUBAJICHTA

MarHusl.

JlabopaTopHo-nipakTudeckoe 3anarue. Kucinopoa. Okcuabl, IEPOKCHUIBI.

9. JlabGopaTtopHo-TipakTHUecKoe 3aHsATHue. Bomopo.

10. Cemunapckoe 3anstue. Ctpoerue aroma. [leproaudeckuii 3aK0H U IEPUOTHYECKAsT
cucrema snemeHToB /.M. MenneneeBa. Xumudeckas CBs3b.

11. Cemunapckoe 3aHsATHE. DHEPreTHKa XUMUYECKUX MTPOLIECCOB.

12. JlaboparopHo-nipakTHuecKoe 3aHsATHe. DaKTOPHI, BIUSIONIUE HA CKOPOCTh PEAKIIHH.

13. JIaboparopHo-TipakTH4YecKoe 3aHsATHe. [[pUroToBiIeHne pacTBOPOB 3a1aHHON
KOHIIEHTpAIUH.

14. JlabopaTopHo-ipakTHUUYeCKOe 3aHsATHE. Peakiiny B pacTBOpax 3JIEKTPOJIUTOB.
[IpousBeneHne pacTBOPUMOCTH. [ uaponus.

15. JIaGoparopHo-npakTrueckoe 3aHsiTie. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.
OneKTponus.

16. JlTaboparopHO-TipakTHYECKOE 3aHsATHE. KOMITJIEKCHBIC COSTHHEHUSI.

17. JTaboparopHo-mipakTHyeckoe 3ausaTHe. I anorensl. Xiop. XI0poBOaOPOI.
Kucnopoansie coeqHEHUS XI0pa

18. Jlaboparopno-npaktuueckoe 3ausatue. Cepa. CepoBomopon. Cynsbhuasl. Kucinopoaasie

S
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COCTMHEHUS CEPBI.

19. JlabopaTtopHO-TIpaKTHYECKOE 3aHATHE. A30T U €r0 BOAOPOIHBIC COCTUHEHUS.
KucnopoHblie coeiMHeHNUS a30Ta.

20. JITabopaTopHO-TIpaKTHYECKOE 3aHsATHE. YTIEPO U ero coenHeHus. Kpemuuii u ero
COCTUHEHHUSL.

21. JlaGopaTopHo-nipakTHUecKoe 3aHsATHe. Ll[enounsie U menouyHo3eMeIbHbIE METAILIbI 1
UX COCJIMHCHUSI.

22. JIabopaTOpHO-TIPAKTHUECKOE 3aHATHE. AJIIOMUHUHN U €r0 COCTUHECHHUS.

23. JJabopaTOpHO-TIPAKTHYECKOE 3aHATHE. XPOM U €0 COSTUHECHHUS.

24. JlabopaTOpHO-TIpaKTHUECKOE 3aHsATHE. MapraHel ¥ ero CoeIMHEHHS.

25. JlabopaTopHo-TipakTHUecKoe 3ausaTHe. JKene3o, KoOaabT, HUKEIb U UX COCAMHCHHUS.

26. JIabopaTopHO-TIpakTHYECKOe 3aHsATHe. Meb, cepedpo U UX COeTUHEHUS.

27. JlJabopaTopHO-TipaKkTHUeCcKoe 3ausaTHe. [{MHK, KaMUi, PTYTh U UX COCAUHCHUS.

IoaroroBka K TecTy, NMCbLMEHHOI padoTe, yCTHOMY ONPOCY

[Ipy moAroroBke K TECTy, NUCbMEHHOW paboTe, YCTHOMY OIIPOCY HEOOXOAUMO H3YYUTh
TEOPETUYECKUN MaTepuan 1o jgucuuiuiiHe. C HEenpl0 OKa3aHWs IOMOLIM CTyIEHTaM IIpU
MOJrOTOBKE K 3aHATHUAM IIpenojaBaTeleM IPOBOAMUTCS TIPYNIOBAs KOHCYJIbTALUS C LEJIBIO
pa3bsCHEHHs HanboJIee CIIOKHBIX BOIIPOCOB TEOPETUUECKOI0 MaTepHaa.

[ToaroroBka k cjioBapHOii padore.

[Tpu moxaroroBke K CIIOBapHOW paboTe CTYINEHT BEIET TEPMUHOJIOTMUECKMH CIIOBaph IO
KaXI0MYy pa3acily AUCHUILUIMHBI. Hepequb OCHOBHBIX TCPMHUHOB I10 TEMaM IMPCACTABJICH B
y4eOHO-METOAMYECKUX MOCOOMAX K JUCLUILIMHE WM JaeTcs MpenojaBaTeneM Ha 3aHaTvaX. s
OKa3aHus IIOMOIIU B CaMOCTOSITEIILHOM pa60Te BCACHUA CJIOBAps MPOBOAATCA WHIAWBHUAYAJIbHBIC
KOHCYJIbTalluH.

[ToaroroBka K AOKJIAAY € Mpe3eHTALMei.

Jloknanpl JenaroTcss ¢ LENbI0 IPOBEPKM TEOPETUUECKMX 3HAHMM OOy4aroIerocs, €ro
CIIOCOOHOCTH CaMOCTOSTEIbHO HpUOOpeTaTh HOBbIE 3HaHMs, padoTaTh ¢ HH()OPMALMOHHBIMU
pecypcamu 1 U3BJIEKATh HY>KHYIO HH(OpPMAILIUIO.

[TpomomKUTENBHOCTE TOKJIAa HE OJDKHA IMPEBBILATh 5 MUHYT. TeMy IOKIajga CTYAEHT
BBIOMPAET 110 XKETAHUIO U3 IPEUIOKEHHOIO CITUCKA.

ITpy moAroToBKe NOKJIAAA CTYAEHT JOJDKEH N3YUUTh TEOPETUUECKUH MaTepuall, UCIIONb3Ys
OCHOBHYIO M JIONOJHUTEIBHYIO JUTEPATypy, O0A3aTENbHO COCTaBHUTh ILUIAH JOKJIAAa (IepedeHb
paccMaTpuBacMbIX UM BOIIPOCOB, OTPAXKAIOLIMX CTPYKTYpY U IOCIENOBATEIBHOCTh MaTepHana),
MOJrOTOBUTDH IIPE3EHTALIUIO.

BeicTymnnieHne  TOJDKHO — CTPOMTBCS  CBOOOIHO, YOEIUTENbHO M apryMEHTHPOBAHO.
[IpenopaBarens cineaut, 4ToObl BBICTYIUIEHHME HE CBOAWIOCH K IPOCTOMY BOCIIPOU3BEICHHIO
TEKCTa, HE JOIYCKAETCA IPOCTOE YTEHHE COCTABJIEHHOIO KOHCIEKTAa AOKJIana. BelcTymarommii
TaKXE NOJIKEH OBITH TOTOBBIM K BOIIpoCaM ayJUuTOpPHHU U JTUCKYCCHUU.

7. IlepevyeHb OCHOBHOM M I0TMOJTHUTEIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOI 151
OCBOCHUS M CLHUIINHbBI

OcHoBHasi iMTEepaTypa

1. Mudraxona, H. III. O6mas u Heopranuueckass Xumus : yueOHoe nocobue : [16+] / H.
III. Mudraxosa, T. Il. Ilerposa ; mox pen. A. M. Ky3nenosa ; Kazanckuii HarmoHaJIbHBIN
WCCIIEIOBATENIbCKUN TEeXHOJNOTHYeckuii yHuBepcuter. — Kazanp : Kazanckuii Hay4dHO-
uccienaoBarenbekuit Texnonorndeckuii yausepcurer (KHUTY), 2017. — 408 c. : Tabmn., cxem.,
uJl. — Pexxum JOCTYyTIA: o MOJATMMCKE. — URL:



https://biblioclub.ru/index.php?page=book&id=560885

2. MuxkpiokoBa, E. }0. OOmasi, HeopraHuueckass U aHAIMTHYECKass XUMHUA : ydeOHOe
nocobue / E. FO. Mukprookosa, T. M. Axmeros, Y. A. XapucoBa. — Ka3zanp : KT ABM wuwm.
baymana, 2021. — 150 c. — Tekcr : anekTpoHHBIA // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/177645

3. I'apmmn, A. I1. OOmas u HeopraHWYecKass XMUMHUsI B CXeMaX, PUCYHKaX, TaOJMIax,
XUMUYECKHX peakiusax : ydeObnoe mocooume / A. II. 'apmmH. — 2-¢ u3m., UCIp. U JOI. —
Mocksa : UHOPA-M, 2021. — 304 c. — (Bsiciiee oopazoBanue: bakamaspuar). - ISBN 978-5-
16-015940-9. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1070937

4. Cemenos, U. H. Xumus : yueonuk / . H. Cemenos, U. JI. [lepdunosa. — 3-e uzm. —
Cankrt-Ilerepoypr : Xumuznar, 2020. — 656 c. : un. — Pexxum pocryna: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599172

JlonoIHUTeIbHAS JTUTepaTypa

1. Mudraxona, H. I1I. OOmias u Heopranudeckast xumusi. Teopus U nmpakTuka : yueOHOe
nocobue : [16+] / H. LLI. MudTaxona, T. I1. Ilerposa ; mox pen. A. M. Kysnenosa ; Kazanckuit
HAI[MOHAJILHBIA HMCCIIEOBATEIbCKUN TexHoNoTHYeckuil yHuBepcuteT. — Kaszanp : Kazanckuit
Hay4HO-UCCIIeI0OBATENbCKUM TexHonorndeckuii yausepcuter (KHUTY), 2018. — 308 c. : tabm.,
150) 8 — Pexum JIOCTYyTIA: o [IOAIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=560887

2. O6mas u HeopraHuyeckas Xxumus : yuebHoe nocobdue / A. A. Ksapos, P. A. Mykosxesa,
M. K. Buammxkesa [u ap.]. — Hampuuk : KBI'Y, 2019. — 83 ¢. — Texkcr : anmekrponHsiii // JlaHb
: BIIeKTPOHHO-O0nOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/170843

3. JlucueBckas, 1. B. OOmas u HeopraHuveckas XUMUs: JTaOOPAaTOPHBIN MPAKTHKYM :
yuebHoe nocobue : [16+] / U. B. Jlucuesckas, E. A. PemernukoBa ; FOxublii dhenepanbHbIit
yHuBepcureT. — PoctoB-na-Jlony : FOxusiii penepanbublii yausepcurert, 2015. — 164 c. : cxem.,
TaoII., 150 8 — Pexum JOCTYyTIA: o [IOAITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=461930

4. CyBopos, A. B. O6mas xumus : yueobnuk / A. B. CyBopos, A. b. Hukonbsckuit. — 6-¢
u3n. — Cankr-IlerepOypr : Xumuznar, 2020. — 624 c. : un. — Pexxum goctymna: 1o noJinucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=599264

HNurepHeTr-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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