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o llenoukn npeppauiennii o Teme: « KapGonosbie kneaotsl. CiokKHbIE AQUPBIY.
o [lenouky npeBpameHnit Mo Teme: «YTIEBOIBD
Tevamuyeckie mecmol o OP2AHUHECKO XUMUL
e TecThl 110 TEME: «YTIEBOIbIM.
Testamuueckie sapuanmol No OPeanUYecKol XUMUL.
(13 cepru «ETD. GUIU — mikone»)
o Temaruueckas padora (KUM) «Crmprsr. ITpoctbie s¢upsl. @eHombi» (1-2 BapuaHThbl).
e Temarnueckas padora (KUM) «Ansaernasl. Keronsl. KapGoroBeie KUCTOTbL. ClOKHbBIE
upbi».

Paszen I11.. AzoTconeprkaimune opranuvyeckie BeuecTsa
3aoauu na naxosicoenue MOIEKYIAPHOU GoPMYIbL A30MCO0CPICAWE0 OPAHUTECKO20
sewecmea:

o HaxokacHue MOJIEKYISAPHOH HOPMYIIbI d30MCO0EPIHCAUec0 OPLAHULECKO20 6eecmed

[0 MACCOBBIM [OJIAM XMUM. 3JIEMECHTOB H OTHOCHTEJBHOM II0THOCTH.

o OnpejeneHne MOJIEKYIAPHOI (POPMYIIBI G30MCcO0ePICAUec0 OP2AHUIECKO20 6euecmed
N0 MPOAYKTAM CrOpaHHs U OTHOCHTENBHOMN MIOTHOCTH.

o 3agaun Ha onpeiesieHHe MOJEKYIAPHON i CTPYKTYPHOI GopMyITbl azomcodepoicauyeeo
opeanuueckozo ewjecmed 10 JAHHBIM KOIMYCCTBCHHOTO aHANN3a M XMMHUYCCKHM
CBOMCTBAM JIAHHOTO BELIECTBA HIIH CITOCODY Ero MOJyUCHHUSI.

Paboma ¢ mecmani no Teme: «A30TCOACPIKALLME OPrAHHYECKUE BELLECTBA: AMUHbI,
AMHUHOKMCIIOTBI, OCIIKM.

Llenouxu npespawjenuii o TeMe: «A30TCOIEPKAIIUE OPTaHHIECKIE BEIIECTBA: aMUHbI,
AMHHOKHCTOTHI, GETKI».

Tevamuueckas paboma (KUM) 1o Teme: «A30Tco/IepKalliie OPraHHIECKUE BEILECTBA: AMUHBI
W aMHHOKHMCIIOTHL. BHOIOrMYecky BakHbIE BELIECTBA: KUPBI, YINEBO/IBI, OelKu»

MMoBTopenue

Paboma ¢ mecmanu:
e Tectnl mo Teme: «KauecTBeHHBIE peakunu Ha OpraHu4ecKue BEIIECTBA».
e PaGoTa ¢ TecTaMHM 110 KypCy OpraHHYecKON XUMHUH
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TemaTuueckoe nianupopanue 11 kaace (14 B Henenro,344yaca)

HaumeHoBaHue TeMbl

Koun-Bo

JacoB

Jlata

T10 MIaHy

Jara

1o akry

COBpeMCHHHe TIPENCTABIICHUs O CTPOCHUM aToOMa

SJIEMEHTOB MEPBLIX YETBIPEX EPUOIOB: S-, p-U d-

|
} CTpoeHue 3/1eKTPOHHBIX 060I09eK aTOMOB
|
| 3JIEMEHTEL.

|
|
T

3aKOHOMepHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB H
UX COeIMHEHUH Mo NepyuoiaM U rpynram.

| O611as XapaKkTepUCTHKA METAJIIOB TJIABHBIX
noarpynn I-I1I rpynn

| XapaKTepncha TIE€PEXOAHBIX JIEMEHTOB — MEIH,
| IMHKa, XpoMa, Keje3a

|

O61ias xapaKTepUCTHKa HEMETAILIOB TNIaBHBIX
| moarpynn IV-VII rpynn

{ KoBasieHTHass XuMUYecKas CBs3b, WonHas cBs3b.
Meranminyeckas CBS3b. BOIIOpO/]Haﬂ CBsI3b.

BJICKTPOOTpPIHaTeIILHOCTL. CremneHb OKUCIEHUS K
BaJICHTHOCTH

BelectBa MONIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
crpoenust. THII KPUCTAITHYECKON PEIIETKH.

| Knaccudukarusi OpraHI4ecKruX U HEOpraHuYeCcKux
peakiui B XUMHH

| TeroBo#t G (EKT XMMUYECKOH PEaKIHH.
TepMOXMMUYECKHE YPABHEHHS.

| CKOpOCTH peaKLiyiy, e¢ 3aBUCHMOCTb OT Pa3IHYHbIX
(hakTopoB

O6patumMble U HEOOPATUMBIE XUMUYECKUE PEAKLIHH.
Xumuueckoe papHoBecHe. CMelleHne XHMUIECKOr0
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PaBHOBECHUsA

14

gﬂeKTPOHHTH‘{CCKaﬂ JAucconuanms 3JIEKTPOJIMTOB B
BOJHEIX pacTBOpax. CunbHble U cliabble
3JIEKTPOJIUTHI.

15

Peaxkiiu HoHHOrO OOMEHA.

16

I'unponus coneit. Cpelia BOXHBIX PacTBOPOB:
KHUCnasi, HeHTpaJlbHasl, LIeN0YHas.

17

OKHCITUTENBHO- BOCCTAHOBUTEIbHBIE PEAKLMH. .
Koppo3us MeTasioB U croco6bl 3aIUTH OT Hee.

DIIeKTPOIIU3 PacIlIaBOB U pacTBOPOB (coJieit,
LIEN0YeH, KUCIIOT).

19

VoHHBIN ¥ paiMKalbHBIA MEXaHHU3MBI PeaKlnii B
OpraHW4ecKod XUMHUU

20

Knaccubukanus HeopraHu4eCcKux BEIECTB.
HomeHknaTypa HeOpraHU4eCKUX BeIIeCTB
(TpUBHATBHAA U MEXIYHApPOIHAas).

21

XapaKTepHLIe XAMHUYECKHE CBOMCTBA TIPOCTHIX
BEIIECTB-METAJIOB: LICIOYHBIX,
IIE€JTOYHO3EMEJIbHBIX, AITFOMUHNS, TTIEPEXOTHBIX
METaJlUI0B

|22

XapakTepHble XUMHYECKHE CBOHCTBA MIPOCTBIX
BELIECTB ~-HEMETAIIOB: BOZOPO/Ia, TaJloreHOB,
KHCIIOpOJa, cepsl, a30Ta, hocdopa,

XapaKTepHme XUMHYECKHE CBOMCTBA OKCUIOB:
OCHOBHBIX, aM(bOTeprIX, KHUCJIOTHBIX

24

XapaKTepHble XUMHUYECKHE CBOKCTBA OCHOBAHHH 1
amM(OTepHBIX THAPOKCHIOB.

25

XapaKTCpHLIe XUMHUUYECKHE CBOMCTBA KUCIIOT.

26

XapakTepHble XUMUYECKHe CBOHCTBa COTeH:
CpEJIHHX, KHCITBIX, OCHOBHBIX; KOMIUTEKCHBIX (Ha
IpUMepe COeMHEHNH allOMUHHUS U LIMHKA).
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[ B3aumocBs3b Pa3IAYHBIX KIIaCCOB HEOPTaHUYECKUX
| BEIIECTB.

|
|
|
|
|

|
‘

| Teopus cTpoeHHs OpraHWYeCKHX BEIECTB!
TOMOJIOTHS ¥ M30Mepust (CTPYKTypHas U
MIPOCTPaHCTBEHHas1 ). B3auMHoOe BNUsiHME aTOMOB B

| MoneKyne
|

29

Tumnsl cBsi3eit B MOJIEKylIax OpraHUYECKUX BEUIECTB.
| 'nbpuausanys aToMHbBIX opOuTaseii yriepoa.
| Papukan. @yHKIHOHAIBHAATPYIIIIA.

30

1

| Kimaccudukariys opraHiyecKux BelecTB.
HoMmeHknaTypa OpraHA4ecKuX BeIIECTB
(TpHBHaJIbHAsA U MEXKIyHapoOHas ).

31

| XapaKTeprIe XUMHUYECKHE CBOHCTBA
YIJIEBOAOPOJOB: aJIKAaHOB, LIUKIIOATIKaHOB, aJIKEHOB,
JMEHOB, aJIKWHOB, apOMaTHYECKUX yIJIEBOAOPOOB

|
|

XapaKTepHue XUMHUUYECKHE CBOMCTBa TIPEACIIBHBIX
OJHOATOMHBIX U MHOTOaTOMHBIX CIIUPTOB; (beHona.

XapaKTepHLIe XUMHWYECKHE CBONCTBA aJIbIETHIOB,
TNpeaeIbHbIX KapGOHOBLIX KHCJIOT, CJIOXKHBIX

9(UpPOB.

134

| XapakTepHble XMMUYECKHE CBOHCTBA
| a30TCO/IepIKAIMX OPTaHMIECKHX COeIMHEHHH
aMHUHOB M @aMHHOKHUCIIOT

UTOIro

34
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HosicuuTensnas 3anucka

Pa6o4as nporpamma o xumuu i 11 knacca paspaboTana Ha OCHOBE
(perepanbHOro rocy1apCTBEHHOrO 06Pa3OBATENHHOO CTAHAPTA,
obpasoBaTensHO# nporpammsl MKOY«Hogo — I'eopruesckas cpeHss
o6ieo6pasopaTenbHas WKOMa» X IPUMEPHO# IPOrPAMMBI 10 XUMHUH, & TaK %e Ha
OCHOBE aBTOPCKOH y4ebHol nporpammsr O.C.[abpuensna.

Ha 6ase wuentpa «Touka pocra» obecnednBaercs peanu3anys
06pasOBaTeNBHEIX  IPOrPAMM  ECTECTBEHHO-HAYYHOM M TeXHONOTHYECKOi
HAlpPaBeHHOCTeH,  pa3paboOTaHHBIX B COOTBETCTBHM C  TpeGOBAHHUSIMU
3aKOHONATeNbCTBA B chepe o0OpasoBaHMs W C Y4ETOM peKOMeH[ALlMit
DenepanbHoro omneparopa ydyeGHoro mnpeaMera «Xumus». OBpa3oBaTenbHast
[[porpamMma MO3BOJISIET MHTEIPUPOBATh pealu3yeMble MONXOMbI, CTPYKTYpy H
CoNepKaHHe MPU OpraHu3aluMu OOydeHWs XUMHM B 9 Kiaccax, BBICTPOEHHOM Ha
6ase m0O6GOrO M3 JOCTYNHBIX Y4eGHO-METOIMYECKHMX KoMIulekcoB (YMK).
Wcnonesopanue obopynosanns «Touka pocTa» mpu peanmsamuu gaHHOH OIT
TM03BOJIAET CO3JaTh YCIOBHS:

. IUIL  paCIIMpEHMsi  COJAEpXKAHUS  ILIKOJBHOTO  XHMHYECKOTO
obpa3oBaHus;

. JUI  TIOBBILIEHUS TIO3HABATENIBHOM aKTHBHOCTH Of0ydYaroumxcs B
€CTECTBEHHOHAY4HOI 061acTy;
. JUISL pa3BUTHSA JIMYHOCTH peGE&HKa B Ipoliecce o0yuYeHHs XMMUH, ero

crocobHOCTeH, (OPMHUPOBAHMSA U  YHOBIETBOPEHHS COLMAIBHO 3HAYHMBIX
MHTEPECOB U NOTpeGHOCTE;

. 11 paboTBI ¢ OAPEHHBIMH [IKOJIbHUKAMH, OpPraHU3alMK UX Pa3BUTHS
B Pa3IMYHBIX 00/1aCTSIX 06pa3oBaTeIbHOM, TBOPYECKOHN AeSTETbHOCTH.

OGmasn xapakTepHCTHKA y4eGHOro npeamera «Xumus»

XUMHS KaK 3IE€MEHT CHCTEMbI eCTECTBEHHBIX HayK paclpOCTpaHHja CBOE
BIIMsIHAE Ha BCe OOJIACTH YeJOBEYeCKOro CyILIeCTBOBaHHsA, 3a/1ajla HOBOE BUJIECHHE
MHpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KyJIBTYpBHI, HEOOXOIMMBIM
YCIIOBHEM XKHU3HU OOLIECTBA: 3HAHWE XUMUH CIIy)KHT OCHOBOM I (POPMHUPOBAHHUS
MHpPOBO33pEHHsI YelloBeKa, ero NMpeACTaBlIeHNuH O MaTepHalbHOM €IMHCTBE MHpa;
BOKHYIO  pONb  WrpaioT  (GopMHpyeMble  XMMMEH  TpEICTaBleHds O
B3aMMOIPEBPAILIEHHUAX OHEpru¥ ¥ 00 9SBOMIONMH BEUIECTB B IPHPOJE;
COBpEMEHHas XMMHsI HaNpaBJieHa Ha pelleHue robalbHbIX MpobiieM yc-roﬁqusoro
pa3BUTHs  UeENOBEYeCTBA —  CHIPhEBOM, OHEPTeTUYECKOW, IHIUEBOH U
JKONOTHMYECKOH 6Ge30macHoCTH, TpobieM —3IpaBOOXpaHEeHMs. B ycmoBusax
BO3PACTAIOLIETO 3HAYEHUs] XMUMHU B JKU3HH OONIECTBA CYIIECTBEHHO MOBBICHJIACH
pOJIb XMMUYecKoro o6pasoBanus. B nnane conuanysallii OHO ABIACTCS ONHUM U3
yCHOBHﬁ Q)OpMI/IpOBaHP[ﬂ MHTEJUIEKTa JUYHOCTH U TApPMOHHUYHOI'O €€ Pa3sBHATHA.
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PaGouasi MpOrpaMma COIEpKUT: Pe3ysbTaThl OCBOCHHA Kypea BHEYPOUHOI
IeSTETLHOCTH, COJCPKaHNE Kypea, TeMATHIECKOe MIIAHHPOBAHUE C yIETOM paGoueit
MPOTPaMMBbl BOCTIHTAHHS

Pe3y/bTaThl 0CBOCHHSI Kypca

JIMuHOCTHBIE Pe3yIbTATHI

”L)]Iy‘{e}{HbIC 3HaHUA A0JDKHBI IOMOYb ydaluMes:
. (HIpCI{C.’IMTbCﬂ B Bb[60p€ WHIUBUYAIBHBIX OGPE'SL)BHTEH}.;HBIX HOTpeﬁH&WCTCﬂ
e YCIELIHO ¢aTh 9K3aMeH N0 XMMHH B HOBOM popme B 11 knaccax
3aKpeNnUTh npakmqecxue HaBBIKK W YMEHHSA pCLL[eHHH pasHo ypOBHCBbIX 3aan1/u7( 1o
OpraHn4ecKoil XUMHiL.
B ripotiecce 00yueH s Ha 3aHATHAX yHalecs NPUOBPETAIOT CIILYIOIIEE SHAHUA!
cnocodbt peeHns pa‘sanux THUIIOB 3aJa4;
OCHOBHBIC (hopmynbl W 3aKOHBI, 110 KOTOPBIM I'[pOBO,'IS{TCS{ pacycThbl;
CTAHJAPTHBIE AITOPHTMbI PELUCHUS 3aja4.

yMenus:
e [IPOU3BOJHUTH p’dC‘IeTbI XUMHUYECKHUX 3a/7a4 COrjlaCHO TpeﬁOB’dHHﬂM dDe:[epaanoro cTanaapra

W 3a7a4 MOBBILICHHOTO YPOBHSI C.'IO‘/KHOCTM(OHPI\IHM&HHHE 33[13.‘“’]).

e peluaTh THIOBHIC TECThI FK3AMEHALMOHHBIX papuantos ETD u JIeMOHCTPALIHOHHOI BEpCHH
OUTIN;

MeTanpeaMeTHble Pe3yabTaThl

Pervastushbie YV

B peSy_’ILTaTE O6y‘-leHl/Iﬂ Mo JaHHOH nporpaMMC yuamuecn 00JICHbL naylmmbc;l:

. JOTHUECKH  PACCYAJIATh, TOMB3YACH [PHEMaMiT  aHAIHsa, CpaBHEHMS,
060BIIeHNs, KIaccHpUKalNI, CHCTEMAaTH3alNH,

o 0GOCHOBAHHO JIEJIaTh BBIBOJIbI, I0Ka3bIBATE,

. 0600611aTh MaTEMATHHIECKUH MaTepuat;

. HAXOIUTH PA3HBIE PEIICHUA HECTAHAPTHBIX 3a]1at.
K xonuy odyuenus yuawuecs 00JIHCHBL yMenth:

. aHAIN3UPOBATh  BapHAHTHI paccysKeHmil,  BOCCTAHABMMBATE X0
paccyKIeHHit;

. pellaTh JOrHUECKH-TTOMCKOBBIC 3a/ati, HecTaHAapTHHIE 3a1auM;

. HAXOJUTH HECKOJBKO CTIOCO00B PElIeHMs 3a/1a1.
Iosnaparenbubie YV

. OpHeHTHPOBaThCA B cBoeil cucTeMe 3HaHMil: OTIMYATh HOBOC OT YiKE
H3BECTHOTO C TIOMOILBIO YUHTEIs.

. yueOHUKe (Ha pasBOpoTe, B OrJIAB/ICHUH, B CIIOBAPE).

. JloGBIBATE HOBbIE 3HAHMS: HAXOMMTE OTBeTHl HA BOMPOCHI, HCMOJB3YA
yueGHHK. CBOII JKI3HEHHBI OMBIT H HHOPMAIHIO, OTYUCHHYIO OT yuuTens.

. IlepepabarhiBaTh — TOJYICHHYIO nHbopMAIHIO:  JIeTaTh BBIBOJIBI B

pesyJbTare COBMECTHOII  paboThl  BCEro  Kiacca. IepepaGaTbiBaT  MOJAY4CHHYIO
l/ll{(bOpMaIIVH'OZ CpilBHI/lBaTb u rpynnuposm‘b TaKue MareMaTH4YECKUe 00BEKTHI, KaK
GHCiIA, YHCIIOBBIC BBIPAKEHNA, PABEHCTEL. HEPABEHCTBA, ILIOCKHE reoMeTpHYECKHE
durypol.

. [Mpeobpa3oBbIBATE uHpOpMALINIO U3 ool GopMBI B PYTYIO: cocTasaTh
MaTeMaTu4ecKue paccxa‘sm M 3aja4y Ha OCHOBC npocTeFm.mx MaTeMaTH4eCcKnX Mojaelien
(NpeIMETHBIX, PHUCYHKOB, CcXeMaTH4eCKNX PHCYHKOB, cxem);

Kommyuukarunbie YV
VupThCS BBINOIHATH PA3INIHBIC PO B rpynmne (maepa, HCTIOTHUTENS, KPUTHKA).
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@opMbI OPTraHU3ALHKH BIWIOB IeATeIbHOCTH:
® JICKIIMOHHBIC 3aHATHA.

® CEMHHAPCKHE 3aHATHA.
® [IpPaKTHYCCKUC 3aHATHS.
e uHAMBHAyalIbHasA paboTa
Cojepxanue Kypea

Beenenne

MecTo OpraHudecKoil XHMITH B KOHTPOIBHO- H3MEPUTEIbHBIX MaTChHaax EID.
3HAKOMCTBO ¢ KOJH(PUKATOPOM DIEMEHTOB COAEPKAHUS U TpeGoBaHMil K YPOBHIO MOAIOTOBKH
BLITYCKHUKOB  0011€00pa3oBaTeNbHbIX yupexRIeHuit s NpoOBEACHHUST  €MHOTO
rOCyapCTBEHHOTO DK3aMeHa 10 XUMHUH. 3HAKOMCTBO €O cTpyKTypoil Bapuanta KMMa ETD mo
xivin., Kpurepun oueHkm 3ajianuii.

OsMMIHaIbl WKOIBHIKOB 10 Xumun B 11 Ktacce. TTpivepbl oMMITHAAHBIX 3ajannii no
OpraHnyecKod XMMHH.

Pazen 1. YriieBoaopoasi
3adauu na CMect — GUUMHAA KApMOUKAd OMUMNUAObl RO XUMUL. Pewenue 3adau na cmec
Pa3Ho20 YPOGHS CLOHCHOCTIL
o MaccoBas 1 0GBEMHAS 0TS KOMITOHEHTOB CMECH (PacueThi 1o Gbopmynam).
BLIunCIcHHE MACChl (111 00hEMA) KOMIIOHCHTOR CMECH 110 1 MACCOBBIM HIIH 0GBEMHBIM
JI0JIAM.
o OnpesieneHne KOTHYECTBEHHOTO COCTaBA Fa30BbIX cmeceit B (%) O U3BECTHOM Macce U
00beMy cMecH (pacyeThl Mo (bopmymnam).
o Orpeenenne KOTUYECTBEHHOTO COCTaBa CMECH, KOMTIOHEHTBI KOTOPO# BBIGOPOUHO
pearupyioT ¢ yKa3aHHbIM PEareHTOM.
o OrpeierieHne KOTHHECTBEHHOTO COCTaBa CMECH BCC KOMTIOHEHTBI KOTOPOH pearupyror ¢
YKa3aHHBIM PearcHTOM.
3adauit H HAXOHCOCHUE MOTCKYIAPHOL (hOPMYIbl OP2UHUHECKOO gelyecms.
Pa3HOBILHOCTH 33124 Ha HAXOKIEHHE MOIEKYISIPHOH (opMyJTBI OPraHHIECKOTO BEUECTR:
o HaxokieHHe MOJIEKYTISAPHOIT (POPMYJIBI YTIEBOAOPOAA 1O MACCOBBIM JIOJISIM XHM.
5TICMEHTOB M OTHOCHTEIIBHOM TITOTHOCTH (PasHBIMI criocobamu)
e OmnpejiesieHne MONEKyIApHOI (OPMyTBI YTIIEBOI0POIA IO MTPOTYKTAM cropaHus 1
OTHOCHTEIIBHOM TUIOTHOCTH (pa3HbIe €110co0b!)
o OrpejlelieHue MOJIEKYJIAPHOI (OPMYTBI YIIEBOAOPOA 11O o6uteit popmyiie
FOMOJIOTHUECKOTO Psijia (pacueTsl 110 GopMynam, pactetbl 1o ypaBHEHHUSM)
e 3ajauu Ha OnpejeieHne MOJIEKYIISIPHOH 1 CTPYKTYPHOH (POPMYJIbI YIIEBOLOPOLA HO
JLAHHBIM KOJNMHIECTBEHHOTO AHATM3a W XUMIHCCKIM CBOICTBAM JAHHOTO BEILECTBA MM
cr10co0y ero noiyyeHus.

Temamuueckue sa0ayu ¢ UCNONb30BAHUEM .\‘muwecxuxypaelzer/u[t:
e baszopble 32/1a4H. BrruuciieHue 1o XUMHYECKOMY ypaBHCHH}O obbema rasza no
[Ba OJHOI'O U3 BCTyUakOLUHX B peaxumo W

1I3BECTHOMY KOJIMUECTBY BELIEC
HOJYYAIOLIMXCsl B PE3YNIbTaTe eé.

e Pactersl 0GBEMHBIX OTHOLWIEHHH ra30B 110 XMMHUYECKOMY YPAaBHEHHIO.

e Pacuerbl [0 XUMIHECKOMY YPABHEHHUIO, €CIIH OIHO 113 pearupyIoIyX BELEeCTB JaHO B
n30bITKE.

o 3ajaun Ha MACCOBYIO J107T10 PACTBOPEHHOTO BelecTBa

e 3ajaum Ha OmNpeeseHNne MACCOROI 1M OOBEMHOM 10711 BRIXOAA npojiyKTa oT
TEOPETHUYCCKH BOBMOKHOTO.
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e Briuncienne Macchl HIH 06beMa MPOLyKTa peakiiii Mo H3BECTHOH Macce HitH 00beMy
MCXOJIHOTO BEIIECTBA, COJICPIKAIIETO MPHUMECH. '

e PacueThl 110 TePMOXHMHUECKUM YPABHEHHSAM.

e KoMOHHHPOBAHHBIE 3aJ1a4H.

e 3aj1auy MOBBILIEHHOTO YPOBHS CIOXKHOCTH: PACUETHI 10 HECKOJIBKUM YPABHEHHUSM,
PAaCUETHI 110 CTEXMOMETPHYECKIM CXEMaM, 3aauH ¢ POU3BOJICTBEHHBIM COJIEPKAHUEM,
ONMMITHAJIHBIE 3a1a4H.

OKUCTUMEABIO — BOCCIMANOBUMENLHDIE PEAKYULL 8 OP2AHUHECKON XUuMul (Verydienue).
Onpefenenue cTeneHeil OKUCICH I XUM. 2JIEMEHTOB 110 (hopMyJiam OpraHH4eCKUX BELLEeCTB.
PaccTanoBka KO3((UIUMEHTOB B YPABHEHUSX XMMHYECKIX PEAKLMI METOIOM 3/IEKTPOHHOTO
Gananca.
Tpasuna opuenmayuu 8 6eH301bHOM KOTbYE (Veryonenue).
OpHEHTAHTHI TIEPBOTO U BTOPOTO POjid (3J1EKTPOAOHOPbI 1 3JIEKTPOAKLENTOPbI ). BhironHeHne
yHpaKHEHHI Ha IPUMEHEHHE MPaBIIa.
Tenemuueckas ces13b MeNCOY KIACCAMU OPLAHUIECKUX 6EU{eCIE.
(Lerouky npespauiennii u3 Tpennposodnsix KMMos ETD — 3ananne Ne38)
e llenouku npespauieHnii 1o Teme: «[IpenenbHbIe H HEMPENETbHBIE YIIEBOIOPOIBI».
o [lenouky npespaLieHnii o TeMe: « ApOMATHYECKHE YTIIEBOLOPOABI».
Temamuyeckie 6apuanmvl RO OP2AHULECKOL XUMULL.
(13 cepun «ETD. OUTIH — mikosie»)
o Tewmaruueckas padota (KUM) « IlpenebHbic ¥ HENPCACIBHBIC YTIICBOLOPOIbD)
(1 —2 BapuanThl).
e Tewmaruueckas padota (KUM) « ApomaTnueckie yrieBoaopoIb»
(1 — 2 BapuaHThl)

Pasjen I1. Kuciiopojacoaep:xaue opraniyeckie BeiecTsa
3adauu Ha HAXOMHCOeHUe MOTCKVIAPHOL (POPMY.Ibl KUCTOPOOCOOEPHCAWE20 OP2AHUHECKO0
sewgecmsa.
e Haxoskaenne MONEKYIAPHON (GOPMYIBI KUCI0POOCOOEPIHCAUE0 OPAHUYECKOO
gelyecmea 10 MACCOBBIM JI0JISAM XHM. 3JIEMEHTOB H OTHOCHTEJILHOM [IOTHOCTH.

o HaxoseHne MOTeKYISPHOI (POPMYIIBI KUCI0POOCOOEPHCAUE20 OPLAHUYECKO20
eluecnisa o MACCOBBIM IONIAM XHM. HIEMEHTOB (4epe3 aTOMHbIE (haKTOphI)

o Onpeseienne MOIEKYIAPHOI GOPMYIBI KUCTIOPOOCOOCPICAUYESO OPSUHUIECKOO
gewecmea 110 TIPOYKTaM CrOPAHHS M OTHOCHTE/BHOM MIOTHOCTH.

o 3ajauu Ha ONpe/IeleHne MOJIEKYISPHOI i CTPYKTYPHOMH GopmyJibl
KUCTOPOOCOOEPICAWE20 OPANUHECKO20 6EWecmed 10 TAHHBIM KOIMYECTBEHHOTO
AHANTH3A W XIMHUECKMM CBOHCTBAM J@HHOTO BEIIECTBA HITH CTIOCOBY €ro MoIyHeHUs.

Texamuueckue 3a0auu ¢ UCNONb30EAHUEM XUMUHECKUX yPAGHEHUIL:

e 3ajaun Ha PaCTBOPbI: CMENIMBAHUE, Pa30aBIICHHE, KOHIEHTPHPOBAHHE.

e Peuienue KOMOHHIPOBARHBIX 37124 110 Teme: «CrpTe, «llpoctbie pUpbI»,
«DeHOBI».

o Peienue KOMOMHIPOBAHHBIX 32124 MO TEME: «AJIBACTHIbI. Ketonbi».

e PericHue KOMOMHHPOBAHHBIX 3a/1a4 M0 TeMe: IO TeME: «KapGOHOBBIE KUCTIOTBL.
CI1oKHBIE DUPBD».

o Permenue KOMOHHIPOBAHHBIX 3a1ad 110 TeMe: «YTICBOIbI.

Tenemuueckast c6s13b MedNcOy K1aCcamu OpeaHudecKux 6euecnie.

(LIenoUKM NpeBpalieHnit n3 TPEHHPOBOUHBIX KWMos EI™ — 3ananue Ne38)
e Ilenouku npeppatiernii o Teme: «CrupTel. TTpocTsie 3pupb, DeHOMBI.
e [lenouky NpeBpalIeHHii N0 TEME: «AJTBICTHBL. KeToHb».




