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PABOYASA ITPOI'PAMMA

[lo xumumn

YpoBeHb o6pa3oBaHus (Kinacc) cpeaHee obiree o6pa3oBanue, 10-11 kacc

KomuuectBo uacos 136

Yuurens IllynskoBckas Vipuna [1aBioBHa

[Tporpamma pa3paboTaHa B COOTBETCTBHM C (eepasbHBIM T'OCYJapCTBEHHBIM
oOpa3oBaTe/lbHBIM CTaHAAPTOM cpeAHero o0miero o0pa3oBaHWS U Ha OCHOBE
[lpumepHOM  TIporpaMMbl  yueOHOro  TIpeJMeTa XHMHS, BK/JIIOUEHHOH B
co/ieprKaTe/IbHbIN pa3zen TIpUMepHOU OCHOBHOM obpa3oBaTe/bHOM
TporpaMMbl  CpeZiHETO obijero  oOpa3oBaHusl, OAOOPEHHOM pelieHremM
degepanbHOTO yueOHO-METOJUUYECKOTO0 00berHeHHs I0 00IeMy 00pa30BaHHIO
ot 12 mas 2016roma, mpoTokos Ne2/16



Pabouast mporpamma mno xumuu (6a3oBoro ypoBHsi) anas 10-11 x KmaccoB

COCTaBJ/IEHA Ha OCHOBe:

- ®epepanbHoro 3akoHa «O6 obpa3oBanuu B Poccuiickoit demepariii» OT
29.12.2012 Ne273 @3,

- [Ipumepnoit OOIT COO, omobpeHHOI pelieHremM PesepanbHOrO yueOHO-
MeTO/[UYeCcKoro o0beJHEHUsI 10 cpefHeMy 00ieMy oOpa3oBaHHIO (TIPOTOKOM OT
26.06.2016r. Ne2/16-3), B cooTBeTCcTBUM € TpeboBanusMu PI'OC COO no XxuMuu;

- ITporpammoii no xumun 10-11 KnaccoB, COCTaB/IEHHOM MO/, PYKOBOJCTBOM
M.H. AdanacbeBoii;

llaHHas mporpamMma CcoCTaB/jeHa Ha ocHoBe mporpamMmbl M.H. AdaHackeBoi,
cocTraB/eHa s yuebHrka « Xumun» - 10-11 kmacc, atopos: I'.E. Pyasutucau @.T'.
@®esibaMaHa.

B mporpamMme yuuThIBaeTCSi TO, UTO OOpa3oBaHMe Ha YypPOBHe CpeJHEro
obiriero obpa3oBaHMs TPU3BaHO 0becreunTb o0yueHHe C y4eToM TOTpeOHOCTeH,
CK/JIOHHOCTeM, CTTIOCOOHOCTeN U ro3HaBaTe/IbHbIX HHTEPeCOB yualluXcsl.

[TporpaMMHOe copiep>kaHue oripefensieTcsi ucxozs u3 TpeboBanuii PI'OC
OOO K ypOBHIO MOATOTOBKM Yy4YalUXCs, @ TakKXe BpeMeHeM, OTBeJeHHbIM
degepanbHbiM yuebHbIM T1aHOM (B10- 11 -x kmaccax 2 uvaca B Hezmemo — 140

4acoB, 1 yac fo6aBsieH 3a CUeT peruoHaTbHOTO0 KOMITOHEeHTa).

HJIEIHI/IpyEMbIe pe3y/ibTAThI H3YUEHUA y‘-lEﬁHOl"O IpeaMeTa «XHUMHUA»:

JINYHOCTHBIE pe3y/IbTaThbl:
B LIeHHOCTHO-OPHEeHTAlIMOHHOW c(pepe — BOCITUTaHHE UYBCTBA FOP/I0CTH3a
POCCUMCKYH XUMHUYECKYIO HayKy, TYMaHU3Ma, LieJieyCTPeMJIeHHOCTY;
B TPY/I0BOM chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JAasibHeMIIei
oOpa3oBaTe/ibHOW TPaeKTOPHH;
B [103HaBaTe/IbHOU chepe — yMeHuUe yrpaB/isTh CBOel M03HaBaTe/IbHON

AedaTe/IbHOCTBIO.



MeTtanpegMeTHbIMH pe3y/IbTaTaMi 0CBOEHHUSA BbINNYyCKHUKAMU OCHOBHOU
IIKOJIbI MPOrPaMMbI 10 XMMUH ABJISIFOTCA:

WCTI0/Ib30BaHNe YMEHUM U HaBbIKOB Pa3/IMUHbIX BU/IOB TTI03HABATe/IbHOMN
JesiTeNTbHOCTU, TIPUMeHeHre 0CHOBHBIX METO/I0B TI03HaHUs (CUCTeMHO-
MH(OPMaLIMOHHBIN aHa/IU3, MOZIe/TMPOBaHKe) /i U3y4eHUs1 pa3/IMuHbIX CTOPOH
OKpYyKatolleil ZIeMCTBUTeTbHOCTY;

WCI0J/Ib30BaHMe OCHOBHBIX UHTEJI/IEKTyaIbHbIX Orepaluyii: (popmMyiMpoBaHue
TUIOTe3, aHa/lu3 U CUHTe3, CpaBHeHUe, 000011ieHre, cicTeMaTH3allysl, BbIsIBlIeH e
TIPUYUHHO-CJ/Ie/ICTBEHHbIX CBsI3eid, IOMCK aHaJIOTOB;

yMeHVe TeHepHUPOBaTh U/ieU 1 OTIpeie/isiTh CpeiCTBa, HeobOX0ouMbIe [ UX
peasiv3aLuy;

yMeHUe OTpeZiesisATh 1[eJA U 3a7laui [esiTeJIbHOCTH, BLIOMPATh Cpe/icTBa
peasiM3aliyu 11eJ1d U IPUMEHSITh UX Ha MPaKTHKe;

WICTI0/Ib30BaHue Pa3/IMUHbIX UCTOYHUKOB WH(OPMaIMH, MTOHUMaHHUe
3aBUCHMOCTHU COZiep>KaHus U (hOpMBbI MpeficTaB/ieHust THOpPMaI|K OT 1ie/iei
KOMMYHUKALUU U afipecaTa.

B o6/1acTH 03HABATE/ILHBIX Pe3y/IbTaTOB 00pa3oBaTe/ibHOEe YUpeXJAeHue

o01ero odpa3oBaHusA NMPeAOCTAB/ISIET YUEHHKY BO3MO)XXHOCTh Ha CTyIeHH
cpeaHero (IOJTHOT0) 001ero 00pa3oBaHus HAYYHUTHCS:

JlaBaThb OMpe/ie/ieHUs] HayUHbIM TTOHSITUSIM;

OMUCHIBATH [IEMOHCTPALIMOHHBIE U CAMOCTOSITE/TbHO MPOBOAUMbIE
9KCIIePUMEHTBI, UCTIOMb3YS /IJIs 3TOTO eCTeCTBeHHbIN (PYCCKUI) SI3bIK U S13bIK XUMUU;

OMUCHIBATH U pa3/nyaTh U3yueHHbIe K/IaCChbl HEOPraHUUeCKUX U OpraHu4yecKrux
CoelMHEeHU, XMMUYeCKre peakLvy;

K/TaCCU(HUIUPOBATh U3yueHHbIe 0OBEKTHI U SBJIEHUS;

HabJ/TI0/1aTh IEMOHCTPHUPYEMbIe ¥ CAaMOCTOSITe/TbHO MPOBO/JUMbIE OTIBITHI,
XUMUUeCcKre peakliv, TIpoTeKaroliye B IIPUpo/ie U B ObITY;

Jle/1aTh BBIBO/IbI ¥ YMO3aK/TIOUeHHsT U3 HaO/Tio/[eHUH, U3yUeHHBIX XUMHUUIeCKUX
3aKOHOMEPHOCTeM, MPOTrHO3UPOBaTh CBOMCTBA HEM3YUYEHHBIX BeLeCTB 10 aHa/IOTUU

CO CBOMCTBaMU N3YUYEHHBIX;



CTPYKTYPUPOBAaTh U3yUYEHHbIN MaTepHral;

VMHTEePNpeTUpPOBaTh XUMUUECKYH0 MH(GOPMALIUIO, MOJyUeHHYI0 U3 IPYTHUX

HNCTOYHHKOB,

OIUCBIBATh CTPOEHHe aTOMOB 3/1eMeHTOB [-IV nmeprozioB ¢ Ucronbp30BaHreM

3/1eKTPOHHBIX KOH(MHUTypaliuii aTOMOB;

MO/Je/IMPOBAaTh CTPOEHHE HpOCTEﬁH.IHX MOJIEKYJ/I HEOPTdHUYECKHUX U

OpraHu4ecKux BellecTB, KPUCTA/LIOB;

IIpeagmMeTHBbIE pe3y/1bTaThI:

BbINyCKHUK HAyUHUTCH:

pacKpbiBaThb Ha MpuUMepax poOJib XMMHUUA B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa Y B NMPAKTUUYECKOU [1eATeIbHOCTHU Ue/IOBeKa;
JIeMOHCTPHUPOBaTh Ha TpHUMepax B3auUMOCBS3b MEXIy XUMHEH U [APYruMU
eCTeCTBeHHbIMU HayKamu;

pacKpblBaTb Ha TIpUMepax IIOJIOKeHUsI TeOpUH XUMHUYECKOrO0 CTPOeHUs
A.M. bytneposa;

NOHUMaTh (pusnueckuii cMbica Ilepuoguueckoro 3akoHa [I.M. MeHeneeBa u
Ha €r0 OCHOBe OOBSICHATH 3aBHUCHUMOCTh CBOMCTB XUMUUECKHX 3/IEMEHTOB U
00pa30BaHHbBIX MU BeIIeCTB OT 3/IEKTPOHHOTO CTPOEHHUsI aTOMOB;

OOBSICHATH ~TIPUUYMHBI ~ MHOTOOOpa3usi  Bel[eCTB Ha OCHOBe  OOIUX
Tipe/icTaBeHni 06 WX COCTaBe U CTPOEHUH;

TIPUMEHSTh TpaBU/a CUCTEMaTUYeCKOW MeXAYHapOAHOM HOMEHKJ/IATypbl Kak
Cpe/iCTBa pa3/inueHus1 U UAeHTU(PUKALIUU BELLeCTB 110 UX COCTaBY U CTPOEHUIO;
COCTaBJISITb MOJIEKY/ISIPHbIE U CTPYKTypPHbIe ()OpMYJibl OPraHUUeCKUX BelecTB
KaK HocuTesed WHGOpPMAlMM O CTPOEHUU BelecTBa, €ro CBOMCTBax U
TIPUHA/I/IEXKHOCTH K OTpe/ie/IeHHOMY K/1acCy COeIUHEHWH;

XapakTepyu3oBaTb OpraHWYyeCcKue BelljecTBa [0 COCTaBy, CTPOEHUI0 U
CBOMCTBAM, yCTaHaB/IMBaTb NMPUYMHHO-C/IEICTBEHHbIE CBSI3U MEXIYy NAHHBIMU

XapaKTepUCTUKaMU BelecTBa;



TIPUBOJUTH TIPUMEPhl XUMHYECKHX peakiiii, PAaCKpPbIBAIOIUX XapaKTepHbIe
CBOWCTBA THUMMUHBIX TIpe/ICTABUTE/Iel K/IaCCOB OPraHUYEeCKUX BEIeCTB C
1[eJIbI0 UX UAEHTUDUKALMK U 00bSICHEHUS 00/1aCTU TTPUMEHEHMST;
TIPOrHO3UPOBAaTh BO3MOKHOCTb MPOTEKaHUSI XUMUUYECKHUX peakluii Ha OCHOBe
3HAaHUM O TUMaxX XWMUYECKOM CBSI3M B MOJIEKy/JaX peareHToB W UX
PEaKIMOHHOM CIIOCOOHOCTH;

HCTI0/Th30BaTh 3HAHUS O COCTaBe, CTPOEHUH M XUMHUUECKUX CBOMCTBAX BEIIECTB
JJ1st 6€30TIaCHOTO TIPUMEHEeHUs B TIPAKTUUeCKOH /leATeTbHOCTH;

NPUBO/IUTL  TIPUMEPbI  MPAKTHUUECKOTO  WCIIO/Ib30BaHUSI  MPOJYKTOB
repepaboTK HeTH U TIPUPOAHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COeUHEeHUH
(ro/IMaTHIeHa, CHHTETUUECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

TIPOBO/IUTL OTIBITHI TI0 PAacTio3HABAaHUIO OPraHUUECKUX BeIecTB: T/MIepHHa,
YKCYCHOW KHMCJIOTBI, HETpeZie/IbHBIX >KUPOB, TJIFOKO3bI, KpaxMasa, 0e/lKoB — B
CoCTaBe TTHIIEBBIX MMPOIYKTOB U KOCMETUUECKUX CPe/ICTB;

B/a/IeTh TIPaBWIaMU U TIpuemMamMu Oe3oracHoi paboThl C XUMHUYECKUMH
Bell[eCTBaMU U 1Tab0paTOPHLIM 000pyI0BaHHUEM;

yCTaHaB/IMBaTh 3aBUCHMOCTh CKOPOCTH XWUMHUECKOH peakIMi U CMeIeHHs
XUMHUECKOTO PaBHOBECHSI OT pa3/MUHbIX (DaKTOPOB C I1e/IbI0 OfpeeieHUs
OTNTUMAaJTbHBIX YCJIOBUM TTPOTEKaHHUsI XMMUUYECKHUX TIPOLIECCOB;

TIPUBOUTH MPUMEPHI THAPOIA3a COIel B TTIOBCeIHEBHOM »KU3HH UeI0BEKa;
TIPUBOJUTH IIPUMEPbI OKUC/TUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKI[|ii B TIPUPO/IE,
TIPOM3BO/ICTBEHHBIX MPOLIeCccax U KU3HeesTeTbHOCTA OpraHU3MOB;
NPUBO/IUTh TIPUMEPBI  XUMHMUECKHUX PeakIWi, PpacKpbIBAIOIMX 0OIIme
XUMHYeCKHe CBOMCTBA MPOCTHIX BEI|eCTB — MEeTas/IOB U HEMETAJl/IOB;
IIPOBO/IUTH PacueThl Ha HAXOXKJeHWe MOJIEKY/IIPHON (hOopMYyJIbl YTIeBOAOPOAA
10 TIPOZIYKTaM CrOpaHWsi M TI0 €r0 OTHOCHTEIbHOW TUIOTHOCTU M MaCCOBBIM
JIOJISIM 37IEMEHTOB, BXO/SIIUX B €r0 COCTaB;

B/a/IeTh TIpaBUaMH 0e30macHOro oOpalljeHuss C eJKUMH, TOPHUMMU |

TOKCHUUYHBIMM BellleCTBAMH, Cpe/iCTBaMU OBITOBOI XUMUU;



OCYLIeCTB/SATh  TOUCK  XUMHUUeCKOW  uHGOpMalMM  TI0  Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTPYKTYPHBIM (DOpMYyJiaM BellleCTB;

KPUTHUYECKA OL€eHMBAaTb W WHTEPIPeTHPOBaTh XUMHYECKYH HH(OpMaluIo,
cojiepsKalllyrocsi B COOOIleHHsIX CpeACTB MacCoOBOW HH(GOpMalyH, pecypcax
MHTepHeTa, Hay4HO-TIOMY/SIPHBIX CTaThsiX C TOUKU 3DEeHUs] eCTeCTBEHHO-
HayuyHOW KOPPEKTHOCTA B I[e/IIX BBIAB/IEHUSI OIMIMOOUHBIX CYXAEHUU U
dhopMrpoBaHyst COOCTBEHHOM MO3ULINH;

MIPe/ICTaB/ISATh TIYTH peIlleHus TA00anbHbIX TpobsieM, CTOAIUX Tepef
YyesIoBeUeCTBOM: SKOJIOTMUYEeCKUX, SHEPTeTUUeCKUX, ChIPbeBbIX, U POJIb XUMHUH B

pellieHnH ITUX MPoOJieM.

BI:Il'lyCKHI/IK MO/JIY4YUT BO3MOXKHOCTb HAYUYUTBHCH:

W/UTIOCTPUPOBaTh Ha TNpUMepax CTAaHOBJIEHWE W 3BOJIIOLMI0 OpPraHUuyecKou
XUMUH KaK HayKH Ha pa3/IMuHbIX UCTOPUUECKUX 3Tarax ee pa3BUTHS;
VICTI0/Ib30BaTh MeTO/bl HAayYHOrO IO3HAaHWS TPU BBINOJHEHWM TPOEKTOB U
yueOHO-MCC/Ie[IoBaTeIbCKUX — 3a/lad 10 UM3yueHWI0 CBOMCTB, CIIOCOO0B
TOJIyYeHUs M paclio3HaBaHUsI OPraHUYeCKUX BeILeCTB;

OOBSICHATH TPUPOAy U  Crocobbl 00pa3oBaHUSI XUMHUECKOW  CBSI3U:
KOBaJIeHTHOW  (TIOJISIDHOM,  HENOJIIPHOM),  WOHHOW,  MeTa//TMYeCcKOH,
BOZIOPO/IHOM — C LIeJIbIO OIpe/ie/leHrsI XMMUUYEeCKOW aKTUBHOCTH BelLleCTB;
yCTaHaB/IUBaTh TEHETUUECKYIO CBSI3b MEXY K/IaCCaMU OPraHWYeCKUX BelleCTB
[Jisi 000CHOBaHUSI TIPUHLIUTTHA/IEHONW BO3MOKHOCTH TTOJTyUeHUs] OPraHuueCcKux
CoelMHEeHWI 3a/IaHHOT0 COCTaBa Y CTPOEHHUSI;

yCTaHaB/IMBaTb B3aMMOCBS3M MexXJy (akTamMu W TeOopuel, NPUUMHOM U
CJIefICTBEM TP aHajiu3e TMpo0/ieMHBIX CUTyaluid U 00OCHOBAHWU
TIPUHUMAaeMbIX pellleHU Ha OCHOBe XUMUUeCKUX 3HaHUM.

dopmMaMu TeKyIIero KOHTPOJIsl YCIieBaeMOCTU 00YYarOIIUXCsl SIBASFOTCS:

@DopMbI MMCbMEHHOUW MPOBEPKU:

- IMCbMEHHAs IMMPpOBEPKdA - 3TO MMMCbMEHHLIN OTBET 06yqa}0Lqerocs1 Had OAWH NI

CUCTeMY BOIPOCOB (3agannii). K mMCbMeHHbIM OTBeTaM OTHOCSITCA: JOMAILHUE,



TIPOBepPOYHbIe, KOHTPOJIbHBIE, TabopaTopHbIe, TPAaKTHUeCKKe, TBOpUeCKHe paboThI;

NMCbMEeHHbIe OTBEThI Ha BOTIPOCHI TeCTa; pedeparsl, 3CCe, CHHKBEIH, MMCbMeHHbIe

OTYeThl 0 HAaOJTIO/IeHUSIX.

@®OpMBbI YCTHOM NIPOBEPKU:

- YCTHasl TIPOBePKa - 3TO YCTHBIA OTBET 00yyarollerocst Ha O/IMH Wi CUCTEMY

BOITIPOCOB B cl)opMe pacCcCKa3a, 6€CE,ELBI, CO6EC€,Z[OB&HI/IH, 3d4eT, UI'pa U ApPyroe.

KombuHrpoBaHHasi TIpoBepKa Ipe/iroJiaraeT coueTaH!e MICbMEeHHBIX U YCTHBIX

(dhopM TIpOBEPOK.

[Tpu ripoBejeHMM KOHTPOJISI KaUeCTBa OCBOEHUSI COZiep>KaHUsI yUeOHBIX TIPOrpaMm

00yuaroIuXcss MOTYT MCITO/Tb30BaThCs MH(MOPMALIMOHHO - KOMMYHUKALIMOHHbBIE

TEeXHOJIOTUH.
2.Copep>xanue TeM ydeOHoro npeamera 10 kiacc
No Tema Komuuects | B Tom uucsie | B Tom uncie
T 0 YacoB I10 | IIPAKTUYeCKUX | KOHTPOJIbHBIX
paboueti pabor pabor
rporpamMmme
1 Tema 1« TeopeTruueckue 6 1 -




OCHOBBI OPraHUYeCKOU XUMUUN»
2 Tema Ne2 « IIpegesibHbIe 3 - -
yTJIeBOJIOPO/IbI (a/IKaHbI)»
3 Tema 3« HeripenenbHbie 9 1 -
YIJIEBOLOPObI»
4 Tema 4 «ApeHsbl 21 - -
(ApomaTtuueckue
yTJIEBOZIOPO/IbI )
5) Tema 5 «IIpuposHeie 5) - 1
WCTOUYHUKU YTJIEBOLOPOOB»
6 Tema 6 «CriupThI U (heHOJIbI» 7 - -
7 Tema 7 « Anbaeruzbl u 9 2 1
KETOHBI»
8 Tema 8 «CnoxxHbie 3(hUpHI. 3 - -
JKupbi»
9 Tema 9. «YTr/1eBOJbI» 8 1 -
10 | Tema 10 «A3oTcogepyKariye 7 - -
OpraHhuyecKue COeJUHEeHUs»
11 Tema 11 «XuMuUs 11I0IMMEpPOB» 8 1 2
PesepBHOe Bpems 2
Ntoro 70 6 4
Copaepxxanue TeM yuedHOro nmpeamera 11 kiacc
No HavumeHoBanve | YuebOHbl | KOHTpOJIbH [IpakTrueckas yactb
pas3gen pa3nenoB U TEM e yachl | bIe paboThbI nabopaTopH | MpakTU4ecK
au bl€ OIIBbIThI vie paboThI
TeM
1. | Baxneiuue 8 1 - -
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XUMHUECKUe
TIOHSATHS U 3aKOHBI
2. | CtpoeHue 7 1 - -
BellleCTBa
3. | Xumuyeckue 7 - 2 -
peakLuu
4. | PacTBOpEI 7 - 1 1
5. | DneKTpoxumuueck 5 1
Ve peakumn
6. | Merasbl 12 1 1 1
7. | Hemetasibl 10 1 2 -
8. | X¥MHUA U KU3Hb 5) - - -
9. | IIpakTuKyM, 6 1 - 3
0600111eHIEe
10. | Peseps 1
Hroro: 68 6 6 5

10knacc (704; 2u. B Hele/Tt0)
Teopusi XUMHUECKOT0 CTPOeHUs OpraHuvecKux coeguHenuid. IIpupopa
XHUMHUYECKHX CBfi3el
Opranuueckure BellecTBa. [losiB/ieHre U pa3BUTHE OPraHAYeCKOU XMMHU KaK
HayKu. XHUMHUUeCKOe CTpOeHHe KaK MOpSALOK COeJWHeHUs aTOMOB B MOJIeKyJie
COIJIACHO UX Ba/IeHTHOCTU. OCHOBHbIE T0JI0OKEHUS] TEOPUU XUMUUYECKOTO CTPOEHUs
opraHuueckux coefuHeHu A.M. byTnepoBa. YT/iepoAHbIM CKeleT OpraHh4YeCcKOu

MOJIEKYJIBI. KpaTHOCTb XUMUUYECKOM CBSI3U. 3aBHCHMOCTh CBOMCTB BelmecTB OT
11



XAMMWYECKOr0 CTpoeHus1 MoJieky/a. W3omepus U usomepbl. [loHsThe o
dbyHKUMOHaNBHOU rpytire. [IpuHLUIBI KaaccudUKaluu OpraHu4ecKrux COeJMHeHHUHN.
CucremMaTHueckass MeXIyHapo/AHas HOMEHK/IaTypa U TIPUHIMIBI 00pa30BaHUsS
Ha3BaHUM OPraHUYeCKUX COeJMHEeHUM.
MecTo 1 3HaUeHHe OpraHuueCcKOrd XMMUU B CUCTEME eCTeCTBEHHBIX HayK.
YrneBopopoanl
[IpepensHble yrieBogopoabl (ankaHel). CTpoeHMEe MOJIeKYJbl MeTaHa.
['omosiornueckui psi;  ankaHoB. ['omonoru. MexxayHapoAHass HOMEHK/IaTypa
opraHhuyeckux BelllecTB. V3omepusi yrjepoJHOro ckejera. 3aKOHOMEPHOCTU
V3MeHeHUus] (PU3NUeCKUX CBOMCTB. XUMHUeCKHe CBOWCTBa (Ha MpuUMepe MeTaHa U
3TaHa): peaki[uu 3amellleHus (raJioreHUpOBaHUe), AeTWPUPOBaHUSI KaK CIIO0COObI
TOTyUeHUs] BOKHEUIIINX COeJMHEHUM B OPraHMYecKoOM CUHTe3e. ['opeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX UCTOYHUKOB Telljla B MPOMBIILJIEHHOCTH U OBITY, M30MepHr3alyn
ankaHoB. LlenHble peakuuu. CBobOoAHble pajAvKaabl. ['anoreHonpon3BOHbIE
ankaHoB. HaxoxeHre B mpUpo/e ¥ IpUMEHeHUe ajKaHOB.
KpatHbie cBsizu. HenpenenbHble yrieBoaopobl. AjikeHbl. CTpoeHue
MOJIeKYJIbl ~ 3TWeHa.  sp—I'ubpuausauus. ['omonorvyeckuii  psi — a/IKeHOB.
HomeHnknarypa. M3oMepusi yryiiepofHOTO CKeJjieTa M MOJIOXKEHUsT KPaTHOW CBSI3U B
MoJsieKy/ie. XMMHAUeCKre CBOMCTBA (Ha MpUMepe 3TWU/IeHa): peakiuy MpUcoeuHeHu s
(rasloreHUpOBaHWe, TUAPUPOBAaHWe, THJpaTalys, T'UAPOrajoreHMpoOBaHUe) Kak
criocob monyueHUs: (YHKIMOHAIBHBIX TIPOU3BO/JHBIX YIJIeBOAOPOZOB, TOpPEHUsI.
[IpaBuno MapkoBHUKOBa. BBICOKOMOJIEKY/ISIpHbIE COeAiuHeHUs1. KaueCTBeHHbIe
peakluM Ha [BOWHYKO CBsi3b. [lonmmmepu3anus 3TW/IeHa Kak OCHOBHOE HarlpaB/ieHUe
ero HWCroJsib3oBaHud. [lo/MM3THUIeH KaK KPYIMHOTOHH&)KHBIM TIPOAYKT XWMHYECKOIO
rpousBo/cTBa. IIpumeHenue stuseHa.
AnKazyieHbl ¥ Kayuyku. [IoHsiTHe 00 a/ika/iieHax Kak yT/eBOJ[0pO/iax C
JBYMSI IBOMHBIMH CBs13sIMH. [losmumepu3anyst auBrHWIA (OyTaaueHa-1,3) Kak criocob
TOJlyUeHusI ~ CUHTeTHUYeCKOro  Kayuyka. V3ompeH  (2-metunOyraaueH-1,3).
HarypanbHblii M CHHTeTMYEeCKUW KayuyyKd. ByskaHuzalus Kayuyka. PesuHa.

[TpumeHeHne kKayuyka U pe3uHbl. CONpspKéHHble [BOMHBbIE CBA3U. [lomyueHue u
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XMMUUECKHe CBOWCTBA ajKaJueHoB. Peakiuu npucoeuHeHus (raloreHMpoBaHusi) U
MO/IMMepU3aLuK alKaJueHOB.

Asnkunbl. AuetwieH (3TMH) U ero romoJiord. CTpoeHUe MOJIeKYJIbl
atetwieHa. ['omosiornueckut psz ankuHoB. HomeHnknarypa. Mi3omepusi yryiepoHOTro
CKeJleTa W MOJIO’KeHUsI KPaTHOM CBSI3U B MoJieKyJ/e. MexXKiaccoBasi U30Mepusi. Sp-
'nbpugusaiusa. XuMHUeCKWe CBOMCTBa (Ha TpUMepe aljeTHIeHa): peakiuu
TIPUCOeIUHEHHS (rayoreHupoOBaHue, TUAPUPOBAHHUE, ruparanus,
T'U/IporajioreHMpPOBaHKe) KakK Croco0 ToyiydeHUs TIOJTMMEePOB U JIPYTHX TI0JIe3HBIX
MPOAYKTOB. ['OpeHuMe airjeTuneHa KaK MCTOYHUK BbICOKOTEMIEPATYpPHOIO IJlaMeHU
[I1s1 CBAPKM M Pe3KU MeTasyioB. [IpumeHeHre aljeTuneHa.

ITonsaTHe 0 LMKIIOA/TKAHAX.

ApeHbl (apoMaTuyecKue YriaeBOAopoAbl). beH30/ Kak MpejCcTaBUTENb
apoMaTUUeCKux yryieBofopofoB. CTpoeHue MoJeKy/lbl OeH3osa. XUMUUeCKHe
CBOMCTBA: peakLWW 3aMellleHusi (TaJloreHUpOBaHWe) KakK Crocod ToaydyeHust
XMMUYECKUX CpeACTB 3alllUThl pAacTeHWM, TIpUCOeJWHeHHs (TUAPUPOBaHKE) Kak
Jl0Ka3aTeJbCTBO Herpe/le/TbHOTO XapakTepa OeH3oma. Peakijusi ropenusi. Tosyos.
N3omepus 3amecturesieit. [Ipumenenve Gen3osna. Ilectuiuzapl. ['eHeTHuecKasi CBSI3b
apeHoB C APYTMMH YIJIEBOJOPOJAAMMU.

[Ipupo/iHble UCTOYHUKM YT/1eBOA0po0B. [Iprupoansiii ra3. Hedts. [TonyTHbIe
HedTsHbIe Ta3bl. KameHHbI yronb. Ilepepabotka HedTu. IleperoHka HedTw.
PekTudukaimoHHass  KojoHHa.  bensuH.  JlurpowH.  KepocuH.  KpekuHr
HeTenpoAyKToB. TepMUUeCKU U KaTaTUTUYeCKUM KpeKUHTU. [Tuposuns.
Kucnopogcoaepikamniue opraHuuecKyue coeJHHeHHUs.

Kucnopoacogepykamjue opranuueckye coeguHeHusi. OJHOaTOMHbIe MpeJie/ibHbIe
crupthl. Knaccudukaliysi, HOMeHK/IaTypa, W30Mepusi CIIMPTOB. MeTaHO U 3TaHOJI
KaK IpeJCTaBUTEH TPee/bHbIX OJHOATOMHBIX CIIUPTOB. [1epBUUHBIN, BTODUYHBIN U
TPETUUHBLIM aToMbl yriepoja. BopgopoaHast cBsi3b. XuUMHUeCKHe CBOMCTBA (Ha
npUMepe MeTaHOMa W JTaHOJA): B3aUMOJEMCTBUe C HAaTpUeM Kak Crocob
YCTaHOBJIEHHS HaIUYUsl TUAPOKCOTPYMIIbI, peaklys C TaJoreHOBOAOPOAAMH Kak

crioco6 IMoJjIyuyeHusd paCTBOpHTEHEﬁ, Aeruparanuysa Kak crioco6 MMoJiyueHHs 3TUJIeHd.
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Peakilisi TOpeHHs: COMPThI Kak ToOIMBO. CripToBoe OposkeHue. PepMeHTHI.
Bogopoansie cBsizu. [IpymeHeHre MeTaHO/1a U 3TaHOIa. PHU3MOIOTUUECKOEe eNCTBUe
MeTaHOJ1a ¥ 3TaHOJIa Ha OPraHU3M YesioBeKa. AJIKOTOTU3M.

MHoroatoMHbie CIUPTHI. ITUIEHIIMKO/b U TJIMLEPUH KaK TpeJCTaBUTe/N
rpe/ie/lbHbIX MHOI'OATOMHBIX CIIMPTOB. KauecTBeHHasi peaklsi HA MHOIOaTOMHbIe
CTMIMPTHI ¥ ee MPUMEHeHUe /i paclio3HaBaHUs TJIMllepYHa B COCTaBe KOCMETUUYeCKUX
cpencTB. [IpakTueckoe IpUMeHeHUe STUIeHTJIMKOJIA U T ePUHA.

®enon. Apomaruueckue cnupThl. CTpoeHre MoJieKybl dheHona. B3avmHoe
B/MSIHME aTOMOB B MoJieKyse (eHona. XUMHUYecKrue CBOMCTBA: B3aMMOJENCTBUE C
HaTpyeM, TUAPOKCH0M HaTpus, bpomom. KauecTBeHHast peakiiyisi Ha ¢heHOJI.
[TpumeHnenue ¢eHona.

KapbonunbHble coequHenusi. KapboHuIbHas rpyria. AnbAeruiHas TpyIiia.
Anbpervuabl. KetoHwl. M3omMepuss U HoOMeHksatypa. [losmydyeHuve M XuMmuueckue
CBOWCTBA a/b/lerWJ0B. Peakiud OKUC/JIEHUS] W TPUCOEJUHEHUs] aslbJerujioB.
MetaHanb  (popManbierys) W STaHadb (alleTaibjery/) Kak IpeJCTaBUTeNU
nipefieflbHBIX  anbjeruoB. KauecTBeHHble peaklMM Ha KapOOHWUIBHYIO TPYMIy
(peakuys «cepeOpsIHOTO 3epKaja», B3auMoelcTBre ¢ rugpokcuaoM meau (I1)) u ux
npuMeHeHre [l oOHapy)KeHWs TIpe[lefTbHbIX a/lbJeTUJOB B TIPOMBIIIEHHBIX
CTOUHBIX BOJlax. TOKCHUYHOCTb anbferuZoB. IlpuMeHeHue QopManbaeruja u
aLeTanbJeruza.

Kap6oHoBbie kucioThl. Kap6okcunbHas rpymra (Kapbokcorpyrra). M3omepus
W HOMEHK/aTypa KapOOHOBBIX KHUC/IOT. OJHOOCHOBHBIE TIpe/ie/lbHble KapOOHOBBIE
KUCI0ThI. [ToslyyeHre O[HOOCHOBHBIX TMpeZie/IbHbIX KapOOHOBBIX KHC/IOT YKCyCHas
KUC/IOTa KakK TpefCcTaBUTe/b Tipefie/lbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT.
XvWMHUYeCcKre CBOMCTBA (Ha TMpHMepe YKCYCHOM KHUCJIOTBI): peakluu C MeTajllaMy,
OCHOBHBIMHU OKCHJaMW, OCHOBaHHUSIMU M COJSIMA KakK TOATBEPXKAEHHe CXOACTBa C
HEOPraHUYeCKMMH KHC/I0TaMU. Peakiiss 3Tepu(HKaI[iH KakK Criocob To/ydeHust
CcnoxHbIX 3¢upoB. [IprMeHeHHWe YKCYCHOM KHUQIOTbl. MypaBbuHasi KHUC/IOTa.

Auetartsl. [Ipe/icTaBsieHre 0 BbICIIMX KapOOHOBBIX KUC/IOTaX.
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Cnoxksble 3¢upbl U xupbl. HomeHknatypa. [TonyueHue, Xxumudeckue
CBOMCTBA CNOXHBIX 3¢upoB. Peakuus stepudukaimu. CroxHble 3(UPBHI Kak
TIPOJIYKThI B3auMO/IeliCTBUSI KapOOHOBBLIX KHUC/IOT CO cCnupTamMu. [IpyuMeHeHue
C/IO’KHBIX 3(HPOB B MHUILEBOM M Tap(OMEpPHOM IPOMBILLIEHHOCTHA. KUPbI Kak
CJIOKHBbIE 3(UPBI T/IMLEPUHA M BBICIIMX KapOOHOBBIX KUCJIOT. PacTuTesibHble U
JKAUBOTHBIE >XUPbI, UX COCTaB. Pacrio3HaBaHue pacTUTE/IbHBIX KMPOB Ha OCHOBaHUU
VX HemnpeJenbHOro xapakrtepa. [IprMeHeHue >XUpPOB. ['MApPOMW3 WX OMBLIEHUE
JKUPDOB KakK CIoco0 TPOMBIIUIEHHOTO TOAy4YeHUs] COjieid BBICIIMX KapOOHOBBIX
KUCJIOT.

MpI1d KaK COMMA BBICIIMX KapOOHOBBIX KHCIOT. MOIOII[He CBOWCTBA MbIIA.
CuHTeTHYeCcKre MOMLMe Cpe/iCTBa.

YrneBogpel. Knaccuukaius yrineBomoB. MoHocaxapuzbl. Oyrocaxapyupbl.
Hucaxapuapl. HaxoxxzaeHve yryieBooB B mnpupoge. ['/1t0Ko3a Kak ajbAeruoCrupT.
bpoxenue r1mroko3bl. @Ppykro3a. Caxaposa. ['mgponus caxaposbl. Kpaxman u
1[e/UTF0/I03a Kak Ouosiorndyeckrie TOJMMeEpPbl. XUMHUYeCKHe CBOMCTBA Kpaxmaia H
L[e/UTk0/I03bl  (TUJPOJM3, KaueCTBeHHas peaklusi C MOJOM Ha Kpaxmaa U ee
TIpUMeHeHre /i oOHapy)kKeHHWsI Kpaxmasia B TIPOAyKTax murtaHus). [IpumeHeHWe U
buosiornueckasi posb yryieBofioB. [ToHsTHe 06 NCKyCCTBEHHBIX BOJIOKHAX Ha MpUMepe
aLeTaTHOr0 BOJIOKHA. AnleTune/uttoio3a Knaccudukarys BOOKOH.

W peHTrduKausi opraHAuecKux CoeJMHeHuM. ['eHeTUUecKasi CBSI3b MEXIY
K/IaCCaMH OpraHWYecKuX coefiluHeHWW. TUIbl XUMUUeCKHUX peakl[iid B OpraHu4YeCcKou
XUMUU.

A3oTcojepikaljue opraHuuyecKye coefNHeHMsI.

AMUHOKUC/IOTBI U 6esikn. CocTaB ¥ HOMEHK/IaTypa. AMUHBI. AMUHOTpYIA.
AnwmvH. [TlonyueHve M XUMHWUeCKHMe CBOMCTBA aHWIMHA. AMWHOKHC/IOTBI Kak
am(oTepHble OpraHuueckue coeguHeHus. V3oMepusi U HOMeHK/IaTypa. bunosipHbii
voH. [lentugHast cBsi3b. buosornueckoe 3HaueHWe O-aMUHOKUCIOT. O6actu
MPUMEHEHUs1 aMUHOKUCJIOT. XUMHUeCKHMe CBOMCTBA aMHUHOKMCIOT. [lenTupsl.
[MomunenTuel. ['muiyH. besiku Kak ripupogHbie 6uornommMepbl. CocTaB 1 CTpOeHHe

OenkoB. XuUMHUecKue CBOMCTBa Oe/KOB: THAPOU3, JeHarypauusi. OOHapykeHue
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OenKOB TIpU TIOMOII[M KaueCTBEHHBIX (LIBETHBIX) peakijuii. IIpeBpaiieHuss OenkoB
TTUIIY B opraHu3Me. buosiornyeckue QyHKIMY OesiKoB.

A3oTCojepiKalde reTrepoLMK/InUecKre coeauHeHus. [lupuauH. Iluppos.
[TupumuyguH. ITypuH. A30THUCTbIe OCHOBaHUS.
HyxksienHoBbie kucnotsl. Hykneotrgpl. KoMrieMeHTapHbie a30TUCTbIE OCHOBAHUSI.
Xumus U 3[I0pOBbe yesioBeKa. @apMakKoi0oruyeckast XuMHUsl.
XumMus 1mojMMepoB
[Tosiumepsl.  Crerienb  monuMMepu3auuu. MoHoMmep.  CTPYKTypHOe  3BeHO.
TepmoruiactuuHble nosumepsl. (CrepeoperysisspHble ToavMMepbl.  IlommsTusieH.
[MonunponunieH.  IlonurteTrpadTopaTuneH.  TepMopeaKTWBHbIe I10JIUMEPBEL.
®eHonodopmanbaerygabie cMoJibl. IlnactMaccel. ®eHomiacTbl. AMWHOIIACTHI.
[MTeHorinactel. [IpupozaHbI Kayuyk. PesuHa. D6o0oHWT. CHHTETHUECKHWEe KayuyKH.
CuHreTrueckue BosiokHa. KaripoH. JlaBcaH.

11 xknacc

Tema 1. BakHeu1iue XuMmuuecKye MOHATHA U 3aKOHBI (8 uacoB)

ATtom. Xumuueckuu 3/eMeHT. 3oTomel. ITIpocThie v C/10KHBIE BeljecTBa.

3aKOH COXpaHeHUsI MacCChl BeIeCTB, 3aKOH COXPaHEHWs U IIpeBpallleHus
SHEPTUM TIpM XMMHUUECKMX peakLUsX, 3aKOH TMOCTOSHCTBa CoOcTaBa. BerecTBa
MOJIEKYJ/IIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHUSI.

ATtomHble opbutamu, s-, p-, d-, f-anekTpoHBl. OCOGEHHOCTH pa3MelreHus
3/IeKTPOHOB T10 OpOUTA/IsIM B aTOMaxX Majibix U OO/bILIMX TepUO/IOB. JHepreTuyecKue
YPOBHM, MOAypOoBHU. CBsi3b MEPUOJAUUYECKOTO 3aKOHA W TEepUOJUYECKOW CHUCTEMBI
XUMHUYECKUX SJIEMEHTOB C TeOpHhel CTpoeHHs aTtoMoB. KOpOTkuM M [IJIMHHBIUA
BapUaHTbI TAOIULIBI XUMUUECKUX 3/1eMeHTOB. [To/io)keHre B TIepUOAUUECKON crucTeMe
XMMMWYECKUX 3J/IeMEHTOB BOJOPO/Qa, JIAHTAHOWZOB, aKTUHOWJOB U HCKYCCTBEHHO
TOTyUYeHHBIX 3JIEMEHTOB.

BasleHTHOCTh ¥ BajleHTHbIe BO3MOYKHOCTH aTOMOB. Ileprorueckoe nu3MeHeHue

Ba/IEHTHOCTH U pd3Me€pPOB dTOMOB.
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PacuerHble 3aaun. BoruricieHre Macchbl, 00beMa WM KOJTMUeCTBa BellecTBa
10 M3BECTHON Macce, 06beMy WM KOJIMUeCTBY BeIlleCTBa OFAHOTO M3 BCTYMMBIIMX B
peaKkL1I0 WK MOJIyYMBLIUXCS B pe3y/ibTaTe peakLiuU BelleCcTB.

Tema 2. CTpoeHnue BemnjecTBa (7 4acoB)

Xumuyeckasi CBsi3b. Buzibl 1 MexaHW3Mbl 00pa30BaHUs XUMUUECKOM CBSI3U.
NoHHas cBsi3b. KaTMOHBI ¥ aHUOHBI. KOBasieHTHas HeroJisipHasi CBsi3b. KoBasieHTHast
TOJIIpHAas CBA3b. DJIEKTPOOTPULIATe/IbHOCTh. CTemneHb OKUC/IeHWs. Metainyeckas
cBa3b. BomopoaHas cBsi3b. [IpocTpaHCTBeHHOE CTpOeHHe MOJIeKYJT HeOpraHU4YeCKUx
Y OpraHUYeCcKrX BelecTsB.

Turnbl KpUCTa//IMYECKUX pEIIeTOK ¢ CBOMCTBA BellecTB. [IpuumHBI
MHOT000pa3wus BeIecTB: U30Mepusi, TOMOJIOTHs, a/JIOTPOITHSI, U30TOITHSI.

JemoHcTpanuu. Mogenn  WOHHBIX, aTOMHBIX,  MOJIEKYJISIDHBIX U
MeTa//TMYeCKUX KpUCTa/IMueckux pelnetok. Dddekt TuHpaansd. Mogenu Mosekyn

HN30MeEpPOB, TOMOJIOT'OB.

PacuerHbie 3ajaun. BriuncieHne macchl (KOauMyecTBa BelrjecTBa, o0Obema)
MPOAYKTa peaklUW, eCJu [Jig ero TMOJyuYeHUs JaH pacTBOP C Ompefe/ieHHOU
MacCOBOH JI0/Iel UCXO/JHOTO BellleCTBa.

Tema 3. XumMnueckue peakijyu (7 4acoB)

Knaccudukaiys XxuMHAUeCKUX peakl[iid B HeOpPraHWYeCKOM W OpraHu4ecKou
XUMUM.

CKOpOCTb peakliuM, €ee 3aBUCMMOCTb OT pa3/IMuHbIX (DAKTOPOB. 3aKOH
JeNCTBYIOIMX MacC. DHeprus akTuBaiuu. Katanu3 v kKaramm3aTopbl. OOpaTHMOCTD
peakiui. XuUMHYecKoe paBHOBecue. (CMellleHWe paBHOBECHsI MO [IeUCTBUEM
pa3nuuHbiX (aktopoB. Ilpuniumn Jlelllatenbe. IIpou3BOACTBO CEPHOM KHUC/IOTHI
KOHTaKTHBIM CITOCOOOM.

JemMoHcTpanuM. 3aBUCUMOCTb CKOPOCTU peakLUh OT KOHL[eHTpaluu |
TeMriepatypbl. Pa3jiokeHue TMepoKcHia BOAOpPOJa B TIPUCYTCTBUMM KaTaau3aropa.

OnpeeneHre cpeJbl pacTBOpa C MOMOII[bI0 YHUBEPCaTbHOT0 MHAUKATOPA.
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JlaGopaTopHble oNbITHL. [IpoBefieHWe peaki[uii HWOHHOrO OOMeHa st
XapaKTepPUCTUKU CBOMCTB 3JIEKTPOIUTOB.

IlpakTuyeckaa pabGora. BiusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCThb
XUMUUECKOU peakLvH.

PacuerHble 3afiauM. BriumciieHve macchl (KO/M4YecTBa BelljeCcTBa, 00bema)
MpO/yKTa peakiuu, eC/Jd M3BeCTHa Macca MCXOJHOTO BelecTBa, COJeprKalllero
onpe/ieJIeHHYIO OJT0 PUMeCeH.

Tema 4.PacTBopbI (7 uacoB)

IOucniepcHble  cuctembl. VcTtuHHBIE pacTBOpbl. CrocoObl  BBIpayKeHHS
KOHLIEHTpal[MM pPacTBOPOB: MaccCoBasi [i0Jid PacTBOPEHHOIO Bell[eCTBa, MOJISIpHast
KOHLleHTpalusi. KosiionHble pacTBOpHBI. 30/M, Teu.

OnekTposiMTHdeckass gucconmanysa. CunbHble U Crabble  37eKTPOJUATHI.
KuC/0THO-OCHOBHBIE B3aMMOJEeMCTBUSL B pactBopax. Cpefa BOAHBIX PAaCTBOPOB:
KUC/Iasi, HeUTpasibHasi, Ilje/nouHas. VIoHHOe Tipou3Be/ieHWe BOAbl. BomopoaHbIit
riokasaresib (pH) pactBopa.

['Maposiv3 opraHiuecKux ¥ HeopraHM4eCKrux COeJMHeHHUH.

IlpakTuyeckasa pabdora. [IpuroroB/ieHHe pacTBOpa C 3a/laHHOM MOJISIPHOM
KOHI[eHTpaLen

Tema 5.J3/1eKTpoxuMHuuyecKue peakiyu (5 uacoB)

XyMHUYeCcKre UCTOYHUKU TOKA. PsAll CTaHZAapPTHBIX 3JIEKTPOJIHBIX MOTEHLIUAIOB.
ONeKTpoJiM3 pPacTBOPOB W paciiaBoB. IloHsSTHe 0 Koppo3uu MeTasuioB. CriocoObl
3alLUThI OT KOPPO3UH.

Tema 6. Metasibi (12 yacoB)

[TonokeHue MeTalJIOB B MEPUOAUUECKOW CHUCTeMe XUMHUYEeCKUX 3/1€MEHTOB.
OO0iie CBOHMCTBA MeTas/VIOB. JJIEKTPOXUMHUECKUW psJ HarpsDKeHUd MeTaslyioB.
OOb11re criocobbl MOTyYeHUs] MeTaslIoB.

O0630p MeTas/UIOB T/ABHBIX TOArPyII (A-TPyINI) IEePUOJUUYECKOM CHUCTEMBbI
XUMUUECKUX 3JIEMEHTOB.

O0630p MeTa//IOB TAaBHBIX ToArpyrn (B-rpyrin) mepuoguyeckoil CHUCTEMBI

XUMHWUYECKHUX 3/7IeMEHTOB (ME,E[L, OUHK, TUTdH, XpPOM, KeJjie30, HUKeJIb, l'IJ'IaTI/IHa).
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CriaBbl MeTaslIoB.

OKcuzbl ¥ TUAPOKCUBI METAIOB.

JdemoncTrpanuu. O3HakoM/IeHHe ¢ 00pa3ljaMM MeTa/llIoB U X COeAUHEHMUH.
B3auMoencTBUe  1E/OYHBIX U Ie/IOUHO3eMe/IbHbIX  MEeTa//IOB C  BOZOW.
B3aumogelicTBUe Meau C KUCJIOPOJOM M Cepol. JDJIeKTPOM3 pacTBOpa XJIOpuja
Meu (IT). OnbITHI IO KOPPO3UM METAJIJIOB U 3all[iTe OT Hee.

JIaGopaTopHbIe ONBITHLB3anMo/ieiicTBHe 1IMHKA W ’Keje3a C pacTBOpaMu
KUC/IOT U Irjesioueid. 3HAKOMCTBO C oOpasijaMM MeTa/yioB U UX pyjaamu (pabota c
KOJIJIEKI[ASIMU).

PacuetHbie 3ajaum.PacueTbl MO0 XWMHWYECKWM YypaBHEHHWSM, CBSi3aHHbIE C
MacCCOBOM /1071 BbIXO/la MPOAYKTa Peakiiuu OT TeOPeTUUYECKU BO3MOKHOIO

IlpakTHueckasa padora. PemieHne jKcnepuMeHTa/IBHBIX 33/jay MO TeMe

«MeTann».

Tema 7. Hemetasibi (10 uacoB)

O630p cBolicTB HemeTa/ui0B. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE CBONCTBA
TUMAYHBIX HeMeTa//IoB. OKCUbl HEMETA/ZIOB U KUCJIOPOAOCOepKalle KUCJIOTHI.
BogopoHble coeiMHeHUs] HEMETaJl/IOB.

Hdemoncrpanuu. OO6pasiibl HemeTa/ioB. OOpasijbl OKCHIOB HEMETa/VIOB U
KUC/IOpOACoAepKalqux KUCIoT. ['opeHue cepol, (ocdopa, rkenme3a, MarHusi B
KUCJIOPOJE.

JlaGopaTopHbIe ONBITBL. 3HAKOMCTBO C O0OpasllaMd HEMETa/ll/ioB U UX
TIPUPOJIHBIMU COe/liHeHUsIMU (paboTa C KosuieKuusMu). Pacrio3HaBaHue XJ/IOpHZOB,
cysb(aToB, KapOOHATOB.

['eHeTHyecKasi CBI3b HEOPraHMYECKUX U OPraHUYeCKUX BellleCTB.

IlpakTHueckas pabora. PemeHne jKcnepMMeHTa/IBHBIX 33/jay IO TeMme
«HemeTtanibi».

Tema 8. XumMusa 1 >xu3Hb. (54.)
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XumMUg B TIPOMBILIIEHHOCTH. [IpUHLUMITBI XMMUYECKOro IIPpOM3BO/CTBaA.
XUMUKO-TEXHOJIOTUUEeCKWe TPUHLIUIBI T[IPOMBILIIEHHOTO TI0/lyYeHUs MeTasljloB.
ITpousBozcTBO uyryHa. [Ipor3BozCTBO CTanu.

Xumusi B ObITy. XuMHUeCKast POMBIIIJIEHHOCTb Y OKpY»Karolijasi cpejia.

IIpakTukyMm 7 u). PellleHre 3KCIieprMeHTabHBIX 3a/lau 110 HeopraHW4YecKou
XMMUHY; pellleHre 3KCIepUMeHTa bHbIX 3a/lau M0 OpPraHUuYecKOW XWMWH; pelleHUe

TIPaKTUUeCKUX paCueTHBIX 3a/lay; Moy4yeHre, coOMpaHue 1 paclio3HaBaHUe Ta30B.
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3. KasengapHo- TemaTuueckoe mjiaHuposanue 10 kiacc

Jara Ne | Tema ypoka JomalliHee 3ajaHue

ITnan. | dakr.

Tema 1. Teopernueckue 0CHOBBI OpraHuyeckor xumum (6 yacos).

1 [IpegmeT U 3HaueHWe opraHuyeckoy | §1, ymp.6,
XUMHUHU.

2 Teopuss ~ XMMHWUeCKOro  CTpoeHus | § 2, ymp. 1-5
OpraHUYeCcKUX COeIMHEHUM.

3 IIpakTHYecKas pa6oraNel | § 3, ymip. 1-4;
«KauecTBeHHOe onpepeieHue

yrjiepoaa, BOJOpPOAa W X/iopa B
OpraHHYeCKHX BeIeCTBax».

4 CocTosiHUe 371eKTPOHOB B aTOMe. § 4, ymip. 1-5

5 OJIEKTPOHHAasi TIpUpoJla XMMHUUYecKux | § 5, ymp. 1,2
CBsI3el B OpraHUYeCKUX COeIUHEHUSIX.

6 OcobenHocty u  Knaccudukanus | § 6, ynp. 1-7

OpraHWYeCcKUX peaklvu.

Tema 2. IIpefennbHbie yrieBosopoasl (3 yaca).

7 ONeKTPOHHOe Y TIPOCTpaHCTBeHHoe | §7,ymp.1-3
CTpOeHHe aIKaHOB.

8 I'omosorn ¥ wn3omeps! ankaHos. | § 8,ymp.1-3
HowmeHK/aTypa ajikaHoB.
9 Metan.®u3nueckue U XuMuueckue | § 9,ynp.4-5

CBOMCTBA a/IKaHOB.

Tema 3. HenpeaenbHbIe yrjIeBOAOPO/ibl (a/IKeHbI, a/IKa/{HeHbl U a/IKUHBI) (9 YacoB).

10 CtpoeHnue, usomepusi, HomeHkaatypa | § 10,ymp.1-3
aJIKeHOB.

11 XuUMUUuecKre CBOMCTBA aJIKEHOB. 8§11

12 [TonyueHue v IpuMeHeHUe ankeHoB. | § 11

13 | OO6oObuieHMe TIPOIIEHHOTO MaTepHrasa
no TeMe «AnkKeHbl». [loAroToBKa K
MPAaKTUYeCKOH paboTe.

14 IIpakTnueckass  pabora N2 | § 12
«[ToslyueHHe 3TH/IEHA U OMBITHI C
HHM».

15 | Ankaguensl. CTpoeHMe U CBOMCTBaA. 8§13

16 | AnkagveHbl. XyMHUYecKWe CBOMCTBa. | § 13
[Tonyuenune. Kayuyk.ALeTuneH.

17 | CTpoeHue, HOMeHKJaTypa, usomepus | § 13
1 (hr3uyeckKre CBONCTBA aIKUHOB.

18 | Xumuueckue  CBOHCTBA  aJKUHOB. | § 13
[TonyuyeHue ¥ MpUMeHeHHe aJIKWHOB

Tema 4. Apenbl (apoMaTuveckKue yrieBoAopoasbl) (21 uac).

19 | ben3on u ero romosioru. Crpoenue, | § 14
HOMEHKJ/IaTypa,u30Mepust
apoMaTUuUeCKUX yI/iIeBOJOPO/IOB.




YTJIEBOJIOPOZIOB C APYTUMH KJ/laCCaMH
YTTIeBOZOPOZOB.

20 | dusnyeckue U XUMUYECKHe cBoiictBa | § 15
OeH3071a.

21 | 'omonoru 6ensona. OcobeHHOCTH § 15
XMMHWYECKUX CBOMCTB OeH30/1a Ha
ripuMepe TOIyoJs1a.

22 | I'eHeTnueckas CBA3b apOMaTUUeCKUX § 16

Tema 5. IT

PUMpOJAHBbIe HCTOUHUKH U NepepadoTKa yrieBoAopo/ioB (5 4acoB).

23

[TpupoaHblii ras. [TomnyTHbie
Hed TsIHbIE Ta3bl.

8§17

24

[TepepaboTtka HedTH.

8§18

25

'eHeTnueckas CBSI3b Mexay
pa3/InyHbIMU KJlaccaMu
YIJIEBOZIOPOZOB.

8§18

26

O0600I1IeHNE ¥ CUCTEMATHU3AIHS
3HaHUM 110 TeMe «HemnpenenbHble U

dDOMATHYEeCKHe VIJIeBOAODOJbI».

27

KonTposbHasi padora Ne2 mo Teme
«HemnpepaenbHbIe U apOMaTHYeCKHE
YIJIEBOJIOPOABI»

Tema 6. CniupTbl U (heHoJIbI 74U.

28

AHanu3 pe3ybTaTOB KOHTPOJIbHOM
paboTsr Ne2.

OpHoaTOMHBIe Mpefie/ibHble CITUPTHI.
CtpoeHue MoJieKy/1, PyHKI[MOHa/IbHAasI
rpynna. Mi3oMepusi 1 HOMeHK/IaTypa.

8§19

29-
30

Bogopognasi cBsa3b. CBolicTBa
3TaHo/a. PU3N0I0OTUYeCcKoe J1eliCTBre
CMMPTOB Ha OPraHU3M YeJsioBeKa.

8§19

31

[TonyueHye U IPUMeHEHHEe CITUPTOB.
PeriieHue 3a/ja4 10 XUMUYECKHUM
yPaBHEHUSIM TIPU YCJIOBUH, UTO OJTHO
13 pearupyolux BellecTB JaHo B
HU30BITKeE.

8§ 20,3ajauHKK

32

['eHeTnyeckasi CBsI3b Npefie/IbHbIX
OIHOATOMHBIX CITUPTOB C
yIJIeBO/I0POJAMH.

§ 20

33

MHoroatomHble CIIUPTHI.
OTWIeHITUKO/b, TJIULePUH.
CBolicTBa, NPUMEHEHNE.

§ 20

34

@eHOoJIbI. Ctpoenue MOJIEKYJIbI
¢enona. CaoiicTBa deHomna.
TOKCUYHOCTh dbeHona u ero
coeauHenuil. [IpuMeHeHue deHomna

§ 22

Tema 7. AnbJierupbl, KeTOHbI U KapOOHOBBIE KUCIOTHI 94.

35 | Anbaeruzbl. CTpoeHUe MOEeKYJIb 823,ymnp.3,4,3a11(c.106)
¢dbopmanbaeruia. yHKIMOHa/IbHAs
rpynmna. Mi3omepusi 1 HOMeHK/IaTypa.

36 | CBolicTBa anb/leru/ioB. 824ynp.16,3an1(c.117-118)

22




dopManberu U arieTaabIeru/;
TI0/TyUYeHHe ¥ PUMeHeHHe.

37

AneToH — npescTaBUTe/Ib KETOHOB.
Ctpoenue monekyJibl. [IpuMeHeHue.

3aziaHue B TeTpazu

38

OJHOOCHOBHBIE TIpe/ie/ibHbIe
KapOoHOBbIe KUCIOThI. CTpoeHue
MOJ1eKyJ/l. @yHKIIMOHA/IbHas Tpymma.
V30mepusi 1 HOMeHKJ/IaTypa.

826ynp.17(c.118)

39

CBoiicTBa KapOOHOBBIX KUC/IOT.
Peakius stepudukaimu. [Tonyyenve
KapOOHOBBIX KMCJIOT U TIPUMeHeHHUe.
KpaTkue cBefieHHs1 O Hellpe/ie/IbHbIX
KapOOHOBBIX KMCJ/IOTaX.

[Mogror. K nmpaktuu pabote

40

IMpakTrueckast pabota Ne3
«ITonyueHue U CBOMCTBa KapOOHOBBIX
KHCIOT»

§ 27,Ilogror. K mpakthu
pabote

41

[TpakTrueckast pabota Ned «PeriieHne
9KCTIepUMEHTa/IbHBIX 3a/1a4 Ha
pacrio3HaBaHHe OpraHUuecKuX
BemecTB»

§ 28,Iloaror. K mnpaktuu
pabore

42

O0600111eHME U CUCTeMaTU3aLus
3HaHWM 110 TeMe

«Kucnopozacoaepxartiye
OpraHuyeckKue coeIuHeHUs»

ITox. K KoHT. Pab.

43

KouTtposbHas padora Ne3 nmo Temam
«CrupThI 4 (peHoIbI»,
«Anbaerubl, KETOHbI»,
«Kap0oHOBBIe KHC/IOTBI»

IOBTOPITUTH

Tema 8. Cnoxxubie 3¢pupsbl. J)Kupsbi 3u.

44

AHanu3 pe3ynbmamoe KOHMpO/bHOL
pabombl Ne3.

Cno>xHble 3¢UpbI: CBOICTBA,
ToJTyYeHHe, IPUMeHeHHe.

829

45

JKupsl, cTpoeHue XUpOB. JKUpbI B
nipupoje. CBoricTBa. [IpriMeHeHue.

§30,ymp 1-6

46

Moromue cpezcrtsa. [IpaBuna
6e3omacHOro obparieHust co
cpeAicTBaMu ObITOBOM XUMUM.

830,ymp 10-18

Tema 9. YrineBoapi 8u.

47

I'mroko3a. CTpoeHue MOJIeKYJIb.
OnTuueckas (3epkanbHas) U30MepUs.
dusnyeckre CBOMCTBA U HaXOXKJeHHe
B ripupoge. Ilpumenenue. dpykrosa —
U30Mep IVIFOKO3BbI.

831,ynp.8,3a7.1(c.128-129)

48

XyMUUeCKre CBOMCTBA TJIFOKO3BI.
[IpymeHeHue.

831

49

Caxapo3a. CTpoeHre MOJIeKYJIbI.
CBolCTBa, MPUMEHEHHE.

832

50

Kpaxman — nipescraBuTesib
TPUPOAHBIX M0JMMepoB. Pusnueckue

833

23



Y XUMHUYeCKre CBOMCTBa.
HaxoxneHuve B ripupo/e.
IIpuMeHeHue.

51

Lenmtosiosa — npegCcTaBUTe b
TIPUPOJHBIX MOMMepoB. Prsnueckue
Y XMMHYeCcKue CBOWCTBa.
HaxoxzgeHve B npupoge.
IIpumeHeHue. AlleTaTHOE BOJIOKHO.

834

52

[MpakTueckast pabota Ne5 «PelieHue
9KCMePUMEHTA/IbHBIX 33/Iau Ha
TI0JTyUueHHe U pacrio3HaBaHHe
OpraHUYeCKUX BEIeCTB»

835

53

O0o00611IeHNEe ¥ CCTeMaTH3aL[1sT
3HaHWUM 10 TeMe «YTJIeBOJbI»

MOBTOPUTh

Tema 10. A3oTcopepixalye opraHu4yecKue coeJHHeHHs 74.

54

Awmunbl. CTpoeHre MOJIeKY.I.
AmuHorpymmna. Pusnueckue u
XUMHUecKue cBorictBa. CTpoeHue
MOJIeKyJ1bl aHuIMHa. CBOMCTBA
aHunuHa. Ilpumenenue.

836,ynp1-9(c.156),3az.1-
3(c158)

55

AMUHOKUCIOTEL. 30Mepus u
HOMeHK/aTypa. CBOMCTBa.
AMUHOKHCIOTHI KaK aM(OoTepHbIe
OopraHuyecKye CoeZiJUHeHUsI.
[IpymeHeHue.

3aziaHue B TeTpaju

56

['eHeTHYeCKasi CBSI3b aMUHOKHUCJIOT C
JPYTUMU K/lacCaMU OpPraHuyeCcKuX
COeIMHEeHUM.

837,ynp10-14,cTp.157

57

Besiku — mpupoHbIe MOIUMEDBI.
CocTaB ¥ CTpOeHHMe.

§38

58

du3nYecKre U XUMHUUYeCKre CBOMCTBA.
[MpespaiijeHyst 6EIKOB B OpraHU3Me.
Ycnexu B U3yueHUM U CHHTE3€
Oe/IKOB.

8§39

59

ITonsTHe 06 a30TCOAEpIKALLIX
reTepOLIMK/INYeCKUX COeIUHeHUSIX.
[Mupuaun. Iuppos. [TupumMuguHOBEIE
Yl IIyPUHOBbIE OCHOBAHMUSI.
Hyxk/ieMHOBBIE KUC/IOTBI: COCTaB,
CTpOeHue.

840

60

XVMUS U 3[,0pOBBE YesloBeKa.
JlekapctBa. [Tpobiembl, CBsi3aHHBIE C
TIpUMeHeHVeM JleKapCTBEHHbIX
rpernaparos.

841

Tema 11. Xumusa nosmmmepoB 9u.

61

ITousaTue o BBICOKOMO/JIEKYJIADHBIX
COeJNHEHHAX. CuHTeTUUeCcKue
MOJIMMEPHI.

842

62

Knaccudukarms niactmacc.

§43

24



TepMoruiacTUUHbIE MTOJIMMEpHI.
[TomusTunen. ITonunpornusieH.
TepMOIIaCTUUHOCTb.
TepmMOpeakTUBHOCTb.

63

Cunretnueckue Kayuyku. CTpoeHue,
CBOICTBA, T0/lyueHre U pUMeHeHUe.
CuHTeTHMUecKue BOJIOKHA. KaripoH.
JlaBcaH.

845-46

64

WNuctpykrax no Th. [Ipaktnueckas
pabora Neb6 «Pacrio3HaBaHMe
IJIACTMACC ¥ BOJIOKOH»

§ 47

65

KonTposbHas pabora Ned mo Temam
«CnoxHble 3¢pupsbl. JKUpbi»,
«YTr/1eBoAbI», «A30TCOepKalue
OpraHvyecKue coefiHHeHUs»

66

AHan3 pe3ynbTaToB KOHTPOIbHOU
paboTel Ned.

O6o61eHre MaTeprasa TeMBbI.
PelieHue pacueTHbIX 3a/iau Ha
onpejie/ieHUe MaCCOBOM WIH
00beMHO ZI0/1 BBIX0/ja MPOJYKTa
peakify OT TeOPeTUIeCKU
BO3MOYKHOTO.

67

HroroBasi KOHTpO/IbHAsA padoTa mo
KYPCY OpraHu4ecKoi XUMHH

68

AHanu3 pe3y/bTaToB KOHTPOILHOTO
WUTOTOBOT'O TECTUPOBAHHUSI.
O600111eHrEe 3HAHUH TI0 KYPCY
OpraHuueckoi Xxumuu. OpraHuyeckast
XMMHUS], UeJIOBeK U TIPUPO/a.

848

70

Pezeps
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KanenpapHo- TeMaTnyeckoe ryianuposanve 11kiacc

Jara

IlnaH.

dakKr.

Ne

Tema ypoka

HOMHIHHEE 3da/laHH e

Teoperuueckue 0CHOBBI 001IIel XUMHHU
Tema 1. BaxxneHinne XuMruuecKyue MOHATHUSA U 3aKOHBI (8 yacoB)

1 81,c.6.8.2-3
XUMHUYECKUM 3IEMEHT. IToAroTOBUTHCA K
Hyxknenapi. 30T0MBI. KOHTp.pa0.
IToBTOpEHMe npoizeHHoro B 10 KJ1.
BxopHas KoHTposibHasi pabora Nel

3 3aKOH COXpaHEeHHs MacChl M SHepruu B | §2,.9.Ne2-4
XUMUHU

4 [TeproarueCcKuii 3aKOH. §3,c.14-15,Ne 2-4,TecTnl
PacnipefienieHne 5/1eKTPOHOB B aTOMax
371eMEHTOB MaJlbIX IEPUO/OB.

5 Pacrnipesienenve 3nekTpoHOB B atomax | §4,c.22 Ne 1-5
OOMBIIMX TTEPUO/IOB

6 [Tonoxxenue B IICX3 Bogopoa, 85 .25, N4
JIAHTAHOW/IOB, aKTUHOW/|0B
HCKYCCTBEHHO TOTyYeHHBIX
37IEMEHTOB

7 BaneHTHOCTb U BaJIeHTHbIe 86
BO3MO>XHOCTH aTOMOB C.31

No4-7

8 [Teproguueckoe u3MeHeHUe 86

BAJIEHTHOCTH M PaInyCOB aTOMOB. C.31
Ne4-7
Tema 2. CTpoeHue BemecTBa (7 4acoB)

9 OcCHOBHbIe BH/Ibl XUMHUUECKOM CBSI3U 87,10 c1p. 33
WoHHasi ¥ KOBaJieHTHas CBSI3b

10 CocTaB/ieHre 3/1eKTPOHHBIX (opMyT 87 c.33-34
BellleCTB C KOBAJIEHTHOM CBSI3bI0

11 Mertannnueckas cBsizb. BogopoaHas 88,c 37Ne3 TecTbl
CBSI3b.

12 IIpocTpaHcTBEHHOE CTpOEeHUE 89,c.43 Ne5, TecTsl
MOJIeKY/JI

13 CTpoeHue KpUCTa/I/IOB. 810,c. 48 Ne5

KpI/ICTa]'I]'II/I‘-IECKI/Ie pelmeTKH.

26



14 [TpuunHBEI MHOTOOOPa3wst BelecTB 811,c.51 Ne4-5
15 KounrtposibHas padora Ne2 nmo Temam
«BakHeliye XuMH4YecKue MOHATHSA
U 3aKO0HbI», «CTpoeHHe BellecTBa»
Tema 3. Xumnueckue peakuyu (7 4acos)
16 Knaccudukaiys XuMuueckux 812,c 58 Ne 1-3,
peakLyii 5-7
17 Krnaccudukariysi XuMruueckux 812,c 58 Ne 4,,
peakiLyii 8-10
18 CKOpOCTb XMMUUECKUX peaKLui 813, TecThI
19 CKOpOCTh XMMUYECKHX peaKLvii. 813,KOHCIIEKT
KuHeTnueckoe ypaBHeHHE peaKLIUH.
20 Katam3 §14,c.70,Ne 4 TecTnl
21 XuMHUeckoe paBHOBeCHe U CI0COObI 815,c.73,Ne3,3a1auu
ero CMeleHust
22 Ypok-060011jeHIEe 110 TEMe
«XUMHUeCKHe peakLn»
Tema 4. PacTBopsbI (7 yacoB)
23 JwcriepcHble CUCTEMBbI 816
24 CriocoObI BbIpaKeHHs1 KOHLIeHTparmu | §17
pacTBOpPOB ,c. 81 3ax:.1,2
25 Pelienue 3a1au Ha IPUrOTOBJIEHKE 8§17
pacTBoOpa Oripeie/ieHHON MOJISIPHOM ,c. 81 3ax.3,4.
KOHLIEHTpaLuu
26 IIpakTHyeckas padora Nel [ToaroTOBUTE OTYET
IIpuroroB/ieHue pacTBopa C
3a/laHHON MOJIAPHOM
KOHI|eHTpaLuen
27 OJIEKTPOJIUTUYECKas: JUCCOLaLIUS. 819c 88,Ne 2-7
BoopoHblii oKas3aTesb.
28 Peakiju MOHHOrO oOMeHa §20,c. 92 Ne2-5
29 I'maponus opraHuyecKux u 821,c.97 Ne6-7
HEOpPraHUYeCcKUX CoeIMHEHUH
Tema «J1eKTpoXuMHUYecKHe peakium»(5 4acoB)
30 XyUMUUecKre UCTOUHHUKM TOKa §22,c 102.Ne5-6
31 Psp cTanapTHBIX 3/1€KTPOAHBIX 823,c.107.Ne8-9
TOTEHL[MAIOB
32 Kopposus metanioB u ee 824, c.112,Ne4-5
npeAyrnpexaeHue
33 OJIEKTPOJIU3 §25, c. 118 Ne4,6.
IToAroTOBUTHCS K
KOHTp.paboTe
34 HroroBast KOHTpo/IbHasi padota Ne3
3a I monyroaue no paspeny
«TeopeTnueckue 0CHOBBI XUMHUM»
Tema 6. Metasuibl. (12 yacoB)
35 OO011jas1 XapaKTepPUCTHKA MeTaslyIoB 826,c. 123 Ne 6-7,TecTbI
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36 O630p MeTa/TMUeCKHX 371eMeHTOB A- | §27,c. 131 Ne4-5,9
TPy

37 OO01Mii 0630p MeTa/UTHYeCKUX §28,c.134
3/1eMeHTOB b-rpymm Ne3-4,TecTsl

38 Menb 829,c. 137Ne4

39 HuHk 8§30, c. 140,No4

40 TutaH u XxpoM §31,c 145,Ne2,3

41 JKene3o, HUKe/b, MJIaTUHA 832,c.149Ne3-4,TeCThI

42 CrnaBbl MeTaslIoB §33,c.154Ne5-6

43 OKCHU/IBI ¥ TUPOKCUBI METa/IIOB 834,c.160Ne5,835

MPOYMUTATh

44 ITpakTHueckasi pa6ora Ne2
Peinenune JKcriepuMeHTaIbHbIX
3aja4 mo teMe «MeTaaabi»

45 Pemienwne 3amau [ToArOTOBUTHCSA K KOHTP.

pabore

46 KonTposbHasi pabora Ned mo Teme

«MeTanabi»
Tema 7. «<Hemetannbi» (10 yacos)

47 O0630p HEMeTa/IOB §36,c.165Ne2

48 CBolicTBa U MprMeHeHUe BaxxHeNnx | §37,c.172Ne4,TeCThl
HEeMeTa/lJIOB

49 CBolicTBa U NpuMeHeHNe BakHenx | §37,c.172Ne6
HeMeTaslJIoB

50 OO011jasi XapaKTepPUCTHKA OKCH/IOB 838,c.179Ne6
HeMeTaslyIoB U
KHUCJIOPOJ0CO/IePXKAIlUX KUC/IOT

51 OkucmuTenbHbIe CBOMCTBA a30THOM 1 | §39,c.183Ned
CepHOM KUCJIOT

52 CepHas KMCJ/IOTa M @30THasA KUCIOThL. | [lornoiHuTe IbHas
Wx npumMeHeHwe. JIuTepaTypa

53 Bogopoanbie coefrHeHus 840,c.186Ne3,3a1auu
HEMeTa/lJIOB

54 'enetnueckasi cBsA3b HeopraHmueckux | §41,c.189-B, TecTsl,
Y OpraHUYeCcKuX BellleCTB raparpad 42

55 ITpakTnueckasi padora Ne3. oTuer
Pemenue 3xcnepuMeHTa/IbHBIX
3ajau no teMe «HemMeTanibi»

56 KonTposibHas pabora Ne 5 o Teme
«HeMeTa/y1bI»

Tema 8 Xumus u xu3Hb ( 5 4acoB)

57 XUMUSA B [IPOMBILLIIEHHOCTH. 843,c.198Ne6,7
[TpUHIUIIBEI TPOMBIIILIEHHOT O
MPOKM3BO/ICTBA

58 XHWMUKO-TeXHOJIoruueckre puHIunb! | §44,c.203Ne8
MPOMBILLIJIEHHOTO MOJTyYeHUst
MeTa/y10B. [IpOM3BOACTBO UyryHa.

59 [IpousBoacTBO CcTanu 845,c.208Ne4
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60 Xumusi B ObITY 846,c.213TecTsI
61 XUmuryecKasi IpOMBILLIEHHOCTb U 847,c.217No4
OKpY>Karolias cpejia
Tema 9 «IIpakTkym. O600IeHHE»
62 ITP/P Ne4 Pemienue
JKCrepruMeHTa/IbHbIX 3a/]a4 10
OPraHUYecKol U HeopraHu4eckou
XUMHH
63 ITP/P Ne5 PelrieHue npakTu4yecKux
pacyeTHbIX 3aiau
64 ITP/P Ne6 ITonyuyeHue cobUpaHue U
pacrno3HaBaHue ra3oB
65 [ToaroToBKa K KOHTPO/IBHOM pabote
66 HroroBas KOHTpo/IbHasi padoTa Ne6
67 AHanu3 KOHTPOIbHOM paboThI.
O06006111eH1e TIPOIIEHHOTO MaTepHasa
68 Pe3seps
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