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JlaGopaTopHoe 0o0opy1oBaHue, H CpeICTBa 00yUEeHHUS

TeopeaneCKue OCHOBbI XUMHH

25

ATtoM. XUMUYECKHI DIIEMEHT.
W3oTomEL.

CeHTs10pb

TIICXD JI.1. Menneneena.

Knaccudukarmst XuMuaecknx
a1eMeHTOB. Pacnipenenenue
3JIEKTPOHOB IO aTOMHBIM
opOuTAIIAM.

CenTs10pb

[ICXD I.1. Menneneesa, yueOHUK, paboyasi TETpaJib, KOMIIBIOTED, JJIEKTPOHHAS JIOCKA.

OneKkTpoHHbIE KOH(UTYpauH
MOHOB aTOMOB B OCHOBHOM U
BO30Y>KJIEHHOM COCTOSTHHH.
DNEKTPOOTPULIATENIEHOCTD.

CeHnts6pb

[ICX3 JI.1.. Menaeneena, yueOHUK, pabodast TeTpaab, KOMIBIOTEP, JICKTPOHHAS JOCKA.

Ilepuoauyeckuit 3aK0oH U
IIepunonuueckas cucrema
XUMHA4YecKux sneMeHToB . H.
Menneneena.

CenTs10pb

[ICXD .U.. MenneneeBa, yueOHUK, pabouasi TETpajib, KOMIIBIOTED, JIEKTPOHHAS JIOCKA.

Bunabsr u MexaHu3MBI 00pa3oBaHUS
XUMHYECKOU CBSI3H.
MexMOoneKyaspHbIe
B3aMMOJICCTBHS.

CeHts6pb

[ICXD3 JI.1. MeHnneneesa, yaeOHUK, pabodast TETpah, KOMIIBIOTEP, SJICKTPOHHAS JTOCKA.

BaneHTHOCTD 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. ['eomeTpus
MOJICKYIT

CeHts6pb

[ICX3 JI.1.. Menaeneena, yueOHUK, pabodas TeTpaab, KOMIBIOTEP, JICKTPOHHAS JOCKA.

[IpencraBneHns: 0 KOMITIEKCHBIX
COCIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa.

CeHTs10pb

[ICX5 [.1. Menneneesa, yueOHUK, paboyast TETpajib, KOMIIBIOTED, JIIEKTPOHHAS JTOCKA.

BemecTBa MONEKyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS.
Tunsl KPUCTAJUIMYECKUX PEIIETOK
M CBOMCTBA BEIIICCTB.

CeHTs10pb

[ICX3 .1. Menneneesa, yueOHUK, pabouast TeTpab, KOMITBIOTED, JICKTPOHHAS OCKa,
MOJIENN KPUCTAIUTMIECKHUX PEIIETOK.




JucnepcHble CUCTEMBI.
Konnonaneie pacTBopsI

OxTs10pB

[ICX3 I.1.. MenneneeBa, yaeOHHK, paboyas TeTpaab, KOMIBIOTED, IEKTPOHHAS JOCKA.

10.

HctuHHeBIE PACTBOPSL,
pacTBOPUMOCTb.
Kpucranmoruapatsr.

OKTs10pB

[ICXD .1.. Menneneesa, yaeOHMK, paboyas TETpaab, KOMIIBIOTED, IEKTPOHHAS JOCKA.

11.

Pentenne 3a1a4 ¢ HCIOJIB30BAHUEM
MOHATHH '"MaccoBas JOIA
pacTBOpEHHOTO BemecTna",
"MOJIsIpHas KOHIIEHTparus"

OKTs10pb

[ICX3 A.1. MenneneeBa, yueOHUK, pabodasi TETpagb, KOMIIBIOTED, 3JEKTPOHHAs JOCKa,
KapTOYKH C 33aHUSIMH.

12.

Cucremarusanus 1 00001eHne
3HAHUI 110 TeMe: KiaccupuKalms u
HOMEHKJIaTypa HEOPraHUUECKUX
BELIECTB.

OKTs10pb

[ICX3 JI.1. Menneneea, yueOHUK, pabodas TETpaah, KOMITBIOTED, SICKTPOHHAS TOCKa,
KapTOYKH C 3aJaHUSIMH.

13.

KonTponpsHast paboTta o remam
"CTpoeHue aToma.
Ilepuonuueckuii 3aK0H U
IIepunonuueckas cucrema
XUMH4YecKux sneMeHToB . H.
Mengeneesa", "CtpoeHue
BeriecTBa. MHoroobpasue
BelecTB"

OKTs10pD

Kaprouku ¢ Bapuantamu

14.

Kiaccumkanus XuMIIeCKUX
peaKkinii B HEOpraHUIEeCKON 1
OpraHNYeCcKON XUMUH. 3aKOH
COXpaHEHHUS MaCChl BEILIECTB.

OKT10pb

[CXD I.1. Menneneesa, yueOHUK, pabouasi Te€Tpab, KOMIILIOTED, SJICKTPOHHAS JOCKA,
KapTOYKH C 33JaHUSIMH.

15.

TemnoBbie 3P PEKTH XUMHIECKUX
peakuuil. TepMOXUMHUYECKHE
YpaBHEHHS.

OKT10pB

[CXD I.1. Menneneesa, yueOHUK, pabouasi TETpab, KOMIILIOTED, SJICKTPOHHAS JOCKA,
KapTOYKH C 3aJaHUSMHU.

16.

CKOpOCTh XMMHYECKOH peakIny,
(axTopHI, BIUAIONINE HA €€
ckopocts. Katanus u
KaTaJIM3aTOPBI.

OxTs10pB

[ICX3 [.1. Menneneesa, yueOHUK, pabouasi TeTpab, KOMITBIOTED, JIEKTPOHHAS JOCKa,
KapTOYKH C 33JaHUSMH.




IIpakTrdeckas padora Ne 1 mo
Teme "BnusHue pa3nudHbIX

[ICX3 JI.1. MenneneeBa, yueOHUK, pabouast TeTpab, udposas sadoparopus "HaydHbie

17. Hos6pb
(hakTOpOB Ha CKOPOCTH P pa3BieueHHs", peaKTUBBL, JJAOOpAaTOpHAsl OCY1a, UHCTPYKTUBHAS KapTa.
XUMHUYECKON peakmmu'.
OO0paruMbie U He0OpaTUMBbIE
18. |peakiuu. XuMHUECKOE 1 Hosi6pp  [TICXD I.W. Menneneesa, yueOHUK, paboyast TETpaib, KOMIBIOTED, JJICKTPOHHAS TOCKA.
paBHOBecHe.
19. |Dnexrpomimieckas mccommamms 1 Hos6ph [ICXD .U. Menneneesa, yueOHuK, padouas TeTpas, iudposas gaboparopus "Hayunsle
' ' pa3BieueHHs", peaKTUBBL, JIAOOpAaTOpHAsl [TOCY 14, UHCTPYKTUBHASI KapTa.
I'maoponus coneit. Peakmun
20 P ’ 1 Hosi6 I[ICX3 JI.1. Menneneea, yueOHUK, pabodas TETpaab, KOMITBLIOTED, SICKTPOHHAS TOCKA,
. |mpoTekaroiiue B pacTBOpax SI0pb
P P P P KapTOUYKH C 3aJ[aHUSMH.
3JIEKTPOJIUTOB.
IIpaktraeckas padora Ne 3 mo KapTOUYKH C 3aJJaHUsIMH, UHAUKaTopHas Oymara, [ICXD JI.11. MenneneeBa, yaeOHUK, paboyas
21. [reme "XumuuecKHe peaKiuy B Hos6ps  [reTpans, nudposas naboparopus "Hayunblie pa3siedenus"”, peakTHBbI, JabopaTopHas mocya,
pacTBOpax 3JIEKTPOIUTOB". WHCTPYKTUBHAS KapTa.
OxucnuTensHO-
22. 1 Hosi6ps  [Kaprouku ¢ 3aganusmu.
BOCCTaHOBHUTEJIBHBIC PEAKIIUH.
23 DJEeKTPOJIN3 pacTBOPOB U 1 Hos6 [ICX3 A.1. Menneneesa, yueOHUK, pabodasi TETpab, KOMIIBIOTED, 3JIEKTPOHHAS JOCKa,
. sI0pb
pacIIaBoB BEILECTB. P KapTOUYKH C 3aJIaHUSMH.
CucreMmatnsanmsa 1 00001eHne
24. |3nanwmii o TeMe "XUMHYECKHE 1 Hosibpy  [Kaprouku ¢ 3agaHusmMu.
peakiuu"
KouTponbHast pabora o teme
25. |, P P N Hexabpy |Kaprouku ¢ 3anaHusMu.
XuMuuecKkue peakuun'.
Heoprannyeckasi XuMusi
1. 35
[Tono>xeHne HEMETAIIOB B
Tlepuonuueckoit cucteme u
PHOA [ICX3 [.1. Menneneesa, yueOHUK, pabouast TeTpab, KOMITBIOTED, JIEKTPOHHAS JOCKa
26. |0COOEHHOCTH CTPOCHHUS UX aTOMOB. 1 JHexabpb ’ ’ ’ ’ ’
. KapTOUKH C 3alaHUAMH
®dusnyuecKue CBOMCTBa
HEMETAJJIOB. AJUIOTpOTIHSI.
Bonopon: nmonyyenne, puzndeckue
27, P Y > 1 Hekabpr |[ICXD JI.1. MenneneeBa, yueOHUK, paboyas TETpaib, KOMIBIOTED, SICKTPOHHAS JOCKa

U XUMU4ecKkue cBoicTBa. ['uapuabt




T"anorensl. ['anoreHOBO1OPOIbIL.
Baxwueiinme

[ICXD I.1. Menneneesa, yueOHUK, pabodasi TETpajib, KOMIBIOTED, JICKTPOHHAS JIOCKa

28. JHexabpb
KUCIIOPOACOEpIKalLUe PEaKTuBbI, JabopaTopHas Hocyaa
COCIMHCHUSI TaJIOTCHOB.
Crioco0bI osryyeHust 1
29. |mpUMEHEHHE TaJoreHoOB U UX Hexabpp |[ICXD JI.U. Menneneesa, yueOHUK, paboyast TETpaib
COEIMHEHUIA.
30 Kucnopoa. O30H. Oxcunsl u Jlexat [ICXD I.1. Menneneesa, yueOHUK, paboyasi TETpa b, KOMIILIOTED, JIEKTPOHHAS JOCKA,
. b
HEPOKCUJIBL. P KapTOYKH C 3a1aHUAMU
31. |Cepa. CepoBomopo, CyIb(pHIbL. Jexabpp |MoJienn KpUCTaUIMYeCKUX PELIeTOK.
Kucnopoaconepxamue
32. |coemuuenus cepbl. OCOOEHHOCTH JHexabpp | TpancmopaHT "Bunbl XUMHUYeCKO# CBs3H", KOMITBIOTEP, DJICKTPOHHAS JTOCKA.
CBOMCTB CEpPHOI KUCIOTHI
[IpakTuyeckas pabora Ne 5.
Perienne sxcriepruMeHTaAIBHBIX
33. "p N SuBape  |[ICXD JI.U. Menneneesa, yueOHUK, paboyasi TETpaJib, KOMIIBIOTED, JJICKTPOHHAS IOCKA.
3amay no Teme "Cepa u eé
coerHeHus"
34 A30T 1 €ro COeTMHEHUsI. q [ICX?D, Tabnuua pactBopuMoCcTH, K poBas 1adoparopus "Hayunsle pa3sneueHus",
. HBaphb
A3oTHBIE y100OpeHUs P PeaKTHBBI, JabopaTopHas MOCya.
Kucnopozaconepxariue
35. [coenunenus a3ota. CBoiicTBa AunBapp | [ICXD I.. Menneneea, yueOHHK, paboyast TeTpab, KOMIIBIOTED, JIEKTPOHHAs I0CKA.
430THOM KHCIIOTHI.
dochop 1 ero coeMHEHNUS:
36. |bochumsl u hochun. Docdopusie Susaps | TICXD JI.U. Menneneesa, yueOHuUK, pabodas TeTpaib, KOMIBIOTED, IEKTPOHHAS J1OCKA.
ynoOpeHus
Oxcunet hocdopa,
37. |pocdopconepxaiine KUCIOTHL. SluBaph | Mojenu H30MepoB ¥ TOMOJIOTOB.
Comu pochopHOH KUCTOTHI
[Ipaktiueckas padora Ne 6.
38 Pemienne skcriepuMeHTaIbHBIX P [ICXD A.U. MenaeneeBa, yaeOHUK, paboydasi TeTpaib, KOMIBIOTED, SIEKTPOHHAS JOCKA,
. HBaphb

3agadq no Teme "A30T u pocdop u
WX coenuHeHus"

KapTO4YKHU C 3aJaHUSAMHA




39.

VYraepon. Kucnopoansie
COEIMHEHUS yriepoaa. YToabHast
KHCJIOTa U €€ CONn

SAnBapp

[ICX3 JI.1. MenneneeBa, yueOHUK, pabouast TeTpajb, Ipe3eHTanus "AJIoTpOIHbIE
Moau(pHUKaLuK yriaepoaa”, KOMIIbIOTEp, JEKTPOHHAs JOCKa

40.

KpemHuii u ero coenuHeHus.
CrekJ10, ero noxy4eHue, BUIIbI
CTEKIIa

deBpaib

[ICXD JI.1. Menneneesa, yacOHUK, pabodast TETpaab, KOMIBIOTEP, JIEKTPOHHAS JOCKA.

41.

Cucremarusanus 1 00001meHne
3HaHui 1o teMe "Hemeramisr".

®deBpaib

Kaprouku ¢ 3aganusmu.

42.

KonTponsHast pabora mo reme
"Hemetamisr"

®despaib

KapTouku ¢ 3aganusimu.

43.

TlonosxeHne MeTaioB B
Ilepuonuueckoii cucteme
XUMHYECKHUX DJIEMEHTOB U
cTpoenue aroMoB. Dusnueckue
CBOICTBA U IPUMCHEHHUE
METAJIJIOB.

®deBpaib

[ICXD I.1. Menneneesa, yueOHUK, pabouasi TeTpajib, KOMIBIOTED, JIEKTPOHHAS IOCKA.

44,

CnmaBel MeTaimioB. Kopposus
METaJUIOB.

deBpaib

[ICX3 JI.1. MeHnneneesa, yaeOHUK, pabodast TETpah, KOMIIBIOTEP, JICKTPOHHAS JTOCKA.

45,

DNEKTPOXUMHYECKUAN PSJT
HanpspKkeHuit metasuioB. O0mue
CITOCOOBI TIOJTYUYCHYSI METaJLIOB.

deBpaib

[ICX3 JI.1. MeHnneneesa, yaeOHUK, pabodast TETpah, KOMIIEIOTEP, JICKTPOHHAS JTOCKA.

46.

OO01mas XxapakTepuCcTHKa METaJLIOB
[A-rpynns! Ilepnoanueckoit
CUCTEMBI XUMUYECKUX DIICMEHTOB.
Harpuit n xanuii

®deBpaib

[CXD I.1. Menneneesa, yueOHUK, paboyasi TETPajib, KOMIIBIOTED, JIEKTPOHHAS IOCKA.

47.

OO01mas XxapakTepuCcTHKa METaJLIOB
ITA-rpynmns! Ilepuonnueckoi
CHUCTEMBI XUMHUYECKUX IIEMEHTOB.
Maruwii u KanpIun

Mapt

[ICX3 JI.1. MeHnneneesa, yaeOHUK, pabodast TETpah, KOMIIBIOTEP, SJICKTPOHHAS JTOCKA.

48.

JKEcTKOCTEL BOJIBI M CITOCOOLI €8
YCTpaHCHHUSL.

Mapt

[ICXD A.U. MenpeneeBa, yueOHUK, paboyasi TETpalb, KOMIIBIOTED, SJICKTPOHHAS JJOCKA.

49.

ATIOMUHUI: IOTy4YeHHUE, CBOMCTBA,
MIPUMEHEHHUE.

Maprt

[ICX3 I.1. Menneneesa, yueOHUK, pabodasi TETpaib, KOMIBIOTED, AIIEKTPOHHAS TOCKA.




50.

AmdoTepHbIe cBOiicTBa
COCIMHCHUH aJTFOMUHUS, UX
MIPUMEHEHUE.

Mapt

[ICX3 I.1. Menneneesa, yueOHUK, paboyasi TETpaib, KOMIIBIOTED, AIEKTPOHHAS TOCKA.

51.

[IpakTryeckas pabora Ne 7.
Pemenne sxcriepuMeHTaTHHBIX
3a7a4 o TeMe "MeTauibl TIaBHBIX
noarpymm'.

Mapt

[ICX3 JI.1. Menneneesa, yaeOHUK, pabodast TETpab, KOMIIBIOTEP, SJICKTPOHHAS JTOCKA.

52.

OO011ast XapaKTepUCTHKA METAILIOB
MOOOYHBIX TOATPYIIT
Ilepuoanueckoil cucTemsl
XUMHYECKHX 3JIEMEHTOB.

Mapt

[ICX3 JI.1. Menneneesa, yaeOHUK, pabodast TETpah, KOMIIBIOTEP, SJICKTPOHHAS JTOCKA.

53.

CBoiicTBa XpoMa U €ro
COEIMHEHUI, UX IPIMEHEHHE.

Mapt

[ICX3 JI.1. MeHnneneesa, yaeOHUK, pabodast TETpah, KOMIIBIOTEP, JICKTPOHHAS JTOCKA.

54,

Bakneiinme coe fuHEHUS
mapranua. [lepmanranar kanus,
€r0 OKHUCJINTEIIbHBIE CBOMCTBA.

Mapt

[ICXD, Tabnuiia pacTBOPUMOCTH, KAPTOUKH C 3aTaHUSIMHU

55.

CBolicTBa Xene3a 1 ero
coenuHeHuil. [Tomyuenue u
MIPUMEHEHHUE CIUIaBOB JKeJle3a.

Arpenb

[ICX?D, Tabnuiia pacTBOPUMOCTH, KAPTOUKHU C 3aTAHUSAMU

56.

CgoiicTBa U IPUMEHEHUE MEAH U
eé coeJMHEHUN

Arnpenb

[ICXD, Tabnuiia pacTBOPUMOCTH, KAPTOUKH C 3aTaHUSIMHU

57.

duznyecKkrue U XUMHUECKHE
CBOMCTBA LIMHKA U €TI0
COEIMHEHU, UX PUMEHEHUE.
I'uapOKCOKOMILIEKCHI LIMHKA.

Arnpenb

[ICXD, Tabnuiia pacTBOPUMOCTH, KAPTOUKH C 3aTaHUSIMHU

58.

IIpaktnueckas pabora Ne 8.
Perenue sxcriepuMeHTaIbHBIX
3a7a4 1o Teme "MeTabl
HOOOYHBIX TOArpyI".

Amnpenp

[ICXD, Tabnuma pacTBOPUMOCTH, KAPTOUKH C 3aJaHUSIMHU

59.

O00011IeHHE ¥ CUCTEMATH3AIUS
M3yYEHHOT'0 MaTepHaa 1Mo TeMe
"MeTamisr".

Amnpenp

[ICXD, Tabnuma pacTBOPUMOCTH, KAPTOUKHU C 3aJaHUSIMHU




KonrponbHas pabora 1o teme

60. |, " Amnpens  |IICXD, Tabnuna pacTBOPUMOCTH, KAPTOUYKH C 3aJaHUAMHU
Mertannsl
XuMHEA U )KM3Hb
1l 8
Posib XMMUM B )KU3HH YEJIOBEKA.
61. [Hay4nble METOBI HCCIICIOBAHHMS 1 Anpens  |[ICX3 I.1. MenneneeBa, yueOHUK, pabodasi TETPaib,KOMIBIOTED, JEKTPOHHAS JOCKA.
BEILIECTB.
[TpomsbllLIeHHBIE CIIOCOOBI
62. N 1 Anpenp | Kommbrotep, 25eKTpOHHAS TOCKA.
HOJTyYSHUS BOXHEHIINX BEIIECTB.
XUMHUYECKOE 3arpsi3HEHHE
63. |okpyxaroleii cpesbl 1 ero 1 Maii KomnbroTep, a5ekTpoHHas A0CKa.
MOCJIEICTBHS.
XUMUSL U 3JJ0POBbLE UETOBEKA. .
64. p 1 Mait Kowmmetotep, 3ekTpoHHast 1ocka, koureknus CMC.
JlekapcTBEHHBIE CpECTBA.
Xumus numy. Ponbs xumun
65 5 N 1 Mai [ICX3 JI.1. Menneneea, yueOHUK, pabodas TETpaah, KOMITBIOTED, SICKTPOHHAS TOCKa,
. |B obecrieueHnH MUIIEBOI ait
STHKETKH MHIIECBBIX TPOYKTOB
Oe3omacHoCTH
Kocmernueckue u napdromepHoie N
66. 5 pd p 1 Maii I[CX3 J1.1. MenneneeBa, yueOHUK, pabouast TETpajb, KOMIILIOTED, 3JCKTPOHHAS JIOCKA.
cpexacTBa. brrToBast xumus.
XUMHS B CTPOUTEIILCTBE.
67 |B N P 1 Mai I[ICX3 JI.1. MeHnneneesa, yaeOHUK, pabodas TETpash, J1abopaTopHas Mocyaa, HHCTPYKTHBHAS
. |BaxHeiimue cTpouTeNbHBIC U i
KaprTa.
KOHCTPYKLMOHHBIE MaTepHaJIbl. P
XUMHS B CEITLCKOM X035HCTBE.
68. |Opranudeckue U MUHEpATbHbBIC 1 Mait [ICXD A.U. MenneneeBa, yaeOHUK, pabodasi TeTpaab, KOMIBIOTED, SIMEKTPOHHAS JOCKA.
ynoOpeHusl.
Hroro: 68

CocraBureas: Kanycrnna JLA.




