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HOACHUTEJBbHAA 3AIINCKA
Pabouas mporpamma mo XUMHM OpUEHTHpOBaHa Ha oOyuwaromuxcs 10 — 11 kmaccoB u
peayin3yeTcsl Ha OCHOBE CIEAYIOUINX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:
1. ®enepanpubiii 3akoH Poccuiickoit @enepanuu ot 29 nekadbps 2012 r.Ne 273-03 "O6
obpazoBannu B Poccuiickoit @eaepannn" (C K3BMEHEHHSIMHU );
denepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOTO OOMIero oOpa3oBaHMUS,
YTBEPKJICHHOTO TTpuKa3oM MuHucTepcTBa oopasoBanust u Hayku PD ot 17 nexabps 2010 Ne 1897 r. (c
W3MEHEHUSMH );

2. ®denepa’dbHOr0 TOCYAAPCTBEHHOTO 00pPa30BaTEIbLHOrO CTaHJapTa OCHOBHOTO OOIIEro
00pa3oBaHMsl, YTBEP)KICHHOTO IpUKa3oM MuHuctepcTBa oOpasoBanus u Hayku P® ot 17 nexabps 2010
No 1897 r. (c UBMEHEHUSAMH ),

3. [locranoBnenue ' nmaBHoOro rocyaapcTBeHHoro canuraporo spaya P® or 28.01.2021 roga Ne2
«O06 yTBepkaeHNM caHUuTapHBIX npaBwil 1 HOpM CanlluH 1.2.2.283685-21 «'urueHnueckue HOPMBI U
TpeOoBaHusi K obecriedueHuto OezomacHOCTH M (W) Oe3BpEIHOCTH ISl YeloBeKa (aKTOPOB CpEdbl
o0UTaHUIY,

4. Ilocranosinenue ['naBHOrO rocymapctBeHHoro canurapHoro Bpada P® ot 28.09.2020 roga
No28 «O6 yrBepknenun canutapHbix npaBui CII 2.4.3648-20 "CanuTapHO-3MHUIEMUOIOTHYECKHE
TpeOOBaHUS K OPTaHU3AIMSIM BOCIIUTAHHS U O0YYEHHUs, OTABIXA M 037J0POBJICHUS IETEH U MOJIOJCKH";

5. OcHoBHas oOpa3oBaTenpHasi MporpaMma OCHOBHOro obmiero ob6pazoBanuss MBOY «COIIl
Nely;

6. YueOnsrii man MBOY «COILL Nely na 2022-2023 y4eOHblii rox;

7. Ilonoxxenue o padbounx nporpammax MbOY «COLI Nel» r. bonoroe, TBepckoii ob1acT;

8. [IpumepHOI MporpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHMs 1O XUMUU, aBTOPCKOM MPOrpamMmbl
labpuenssna O.C. «IIporpamma kypca xumuu s 10 — 11 kmaccoB 001meoOpa3oBaTeIbHBIX
YUPEKICHUI», C YIETOM METOJUUYECKIX PEKOMEHIAIUI 110 COBEPIICHCTBOBAHUIO YUeOHOTO Mpoliecca.

[Iporpamma cootBeTcTBYeT yueOHUKaMm «Xumusi» ais 10-11 kmaccoB 00pa3oBaTenbHBIX

YUPEKACHUM:

1. Xumus. 10 knace: yuebnuk / I'abpuensn O.C., - M.: [Ipoda, 2020.

2. Xumus. 11 knace: yuebnuk / I'abpuensn O.C., - M.: [Ipoda, 2019.

[IpenonaBanue Begetcs no yueonnkam apropa O.C. ['abpuensina u3 pacyera 102 yaca ( 34
yaca B 11 kmacce, 68 yaca B 10 kiacce)

H3yuenue xumuu na 0a3060mM ypoene cpeonezo oduiezo 00pazoeanus HANPAeiIeHO
Ha 0ocmudicenue cneoyiouux ueneii:

L4 OCBOEHHE 3HAHHMI 0 XMMHYECKOM COCTABJISIONICH eCTeCTBeHHO'HaquOP’I KapTUHBI MHpa,
BOXHEUITNX XUMHUYECKUX NOHATHAX, 3dKOHAX U TCOPUAX;
L4 OBJIAJICHHC YMEHUAAMHA MPUMCHATH IMMOJIYYCHHBIC 3HaHHUA JJIs O0OBACHCHHS

pa3Hoo6pa3HHx XUMHUYECKUX SBJICHUU U CBOMNCTB BCIICCTB, OLCHKU pPOJIM XUMHH B Pa3BUTHUU
COBPEMEHHBIX TEXHOJOTUN U MOJIYYEeHUH HOBBIX MaTEPHUAJIOB;

. Pa3BUTHE TTO3HABATEIILHBIX HHTEPECOB W MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B TIpoliecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$I XUMHNYECKUX 3HaAHUH C HCIIOJIb30BAHUEM  PA3JIMYHBIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

o BOCIIUTAHUEC y6e)KJIGHHOCTI/I B IIO3UTHBHOU pojin XMMHU B XKH3HHM COBPEMCHHOI'O
o0miecTBa, HEOOXOIUMOCTH XHUMHUYECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
OKpY>Kalollen cpenie;

. NpUMeHeHHe MOJYYeHHbIX 3HAHWI W yMeHHMil 11 0€30MacHOTO HCIIOJIb30BAHUS
BEIIECTB U MAaTEPHAIIOB B OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEIICHUS MTPAKTHUECKUX
3a1a4 B HOBC@)IH@BHOﬁ KHU3HH, MPEAYITPCKIACHUA HBJ’IGHI/If/i, HaHOCAIIUX BPCI 310POBbIO YCIIOBCKA U
OKpY>Karollen cpene.

IInanupyemsle pe3yabTaThl.



Oo0yuyarmmuiicsa Ha 6a30BOM YPOBHE HAYUYMTCS:
—  packpbIBaTh Ha MpUMeEpPax pojib XUMUU B (POPMUPOBAHUN COBPEMEHHON HAayYHOW KapTHHBI MUpa

U B IPAKTUUYECKOH €ATEIbHOCTH YEJIOBEKA;

—  JIEMOHCTPUpPOBaTh Ha NpPUMEpPax B3aMMOCBS3b MEXAY XUMHEW M JPYTMMH €CTECTBEHHBIMU
HayKaMu;

—  packpbIBaTh Ha MpUMepax MOJOKEHUs TEOPUH XUMUYecKkoro crpoenust A.M. bytineposa;

— mnoHumath Qusnueckuii cmbicn [lepuogmueckoro 3axkona J{.M. MeHnneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBHCHMOCTb CBOMCTB XHMHYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBACHATH NPUUMHBI MHOI00OPa3Hsl BELIECTB HA OCHOBE OOIMX MPEACTABICHUN 00 UX COCTaBe U
CTPOCHUH;

— IpPUMEHSATHh I[IpaBWJIa CHUCTEMAaTUYECKOW MEXAYHAapOAHOM HOMEHKIATyphl KaK CpeAcTBa
pa3nuyeHus U UJICHTU(UKAIIMU BELECTB 10 UX COCTaBY U CTPOEHUIO;

—  COCTaBJISITb MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX BEIIECTB KaK HOCHUTENIEH
nHpOpPMAIMK O CTPOCHHWHU BEIECTBA, €r0 CBOMCTBAX W IMPHHAIICKHOCTH K ONPEACICHHOMY KIaccy
COCIMHEHHH;

—  XapakTepH30BaTh OpPraHUYECKHE BEIECTBA 10 COCTAaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBAThH
IPUYMHHO-CJIEJICTBEHHbIE CBSA3M MEX]y JaHHBIMU XapaKTEepUCTUKAMHU BEIECTBa,;

—  TIPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIHH, PACKPBIBAIOIINX XapaKTePHbIE CBOMCTBA THITMYHBIX
MIpe/ICTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB C LEIbI0 UX UICHTU(PHUKALUU U 00bsICHEHUS 001acTh
MIPUMEHEHHUS;

—  TIPOTHO3MPOBATH BO3MOXKHOCTh MPOTEKaHMsS XUMHUECKUX pEaKkluil Ha OCHOBE 3HAHWH O THUHax
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

—  HUCHOJIb30BaTh 3HAHHUS O COCTaBe, CTPOCHUU U XMMHUYECKHUX CBOMCTBAX BEIIECTB JUIsl 0€3011aCHOTO
IIPUMEHEHHS B IPAKTUYECKOH J1eTeTbHOCTH;

— TPUBOJIUTH NPUMEPHI NPAKTUYECKOTO HCIOJIb30BAHUS MPOAYKTOB mepepaboTku HedpTH u
MPUPOJHOTO Ta3a, BBHICOKOMOJIEKYJISPHBIX COEIMHEHUN (MOJUATHIIEHA, CUHTETHUYECKOIro Kayuyka,
aIeTaTHOTO BOJIOKHA);

—  TPOBOAMTH OMBITHI IO PACIIO3HABAHUIO OPTaHMYECKUX BEUIECTB: INIMIEPUHA, YKCYCHOW KHCIIOTHI,
HENpeAeTbHbIX JKHPOB, TIIOKO3bl, Kpaxmasa, OEIKOB — B COCTaBe MHUIIEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

— BJaAeTh MpaBWIaMM M MpHeMaMu Oe30macHo paboThl € XUMHYECKHMMH BEIIECTBAMU H
71ab0paTOpPHBIM 000PYI0BAaHUEM;

—  YCTaHaBIMBAaTh 33aBUCUMOCTh CKOPOCTH XUMHMYECKONW pEaKUUHd M CMEIIECHHS XUMHUYECKOTO
pPaBHOBECHs] OT pPa3IMYHBIX (PAKTOPOB C LENBIO ONpPECNICHHUS ONTHUMAJIbHBIX YCIOBUH NPOTEKAHUS

XUMHYCCKUX ITPOLECCOB,



—  IPUBOJIUTH IPUMEPHI THIPOIN3A COJIEHN B IOBCEAHEBHON KU3HHU YETIOBEKA;

— T[pPUBOJIUTH  TNPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUMd B IPUPOJE,
MIPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACITEIBHOCTH OPraHU3MOB;

— TPUBOJIUTH NPUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOIIMX OOIINE XMMHUYECKHE CBOMCTBa
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

— TPOBOAMTH pacyeThl Ha HAXOXKJICHHUE MOJICKYJSIPHON (HOPMYIBI yrieBOJIOpOAa MO MPOIyKTaMm
CrOpaHusl U M0 €ro OTHOCUTEIbHOM INIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB;

— BJaAeTh IpaBWIaMH O€30IIaCHOr0 OOpalleHUus € €IKUMH, TOPHYMMHM M TOKCHUYHBIMH
BELIECTBAMMU, CPEICTBAMHU OBITOBOW XUMMH;

—  OCYIIECTBIISITh IOUCK XUMHYECKOW HHQOpMALMM 1O Ha3BaHUSAM, UACHTU(UKATOpaM,
CTPYKTYpPHBIM (hOpMYysiaM BEIIECTB;

—  KPUTHYECKHM OIIEHMBAaThb W HMHTEPIPETUPOBATH XMMUYECKYI0 MH(OpPMAIMIO, COAEPIKALIYIOCS B
COOOMICHUAX CPEACTB MaccoBod mH(popMarmu, pecypcax MHTepHETa, HAyYHO-TIOMYISPHBIX CTAThSIX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJNSAX BBIABICHUS OIIMOOYHBIX CYKIECHUH U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

— TPEACTaBIATh IMYTH pEIIeHUs TII00AIbHBIX NPOOJIEM, CTOSIIUX TIEpe]] YEeIOBEUYECTBOM:

9KOJOI'MYCCKUX, SHECPTCTUUCCKUX, ChIPHEBLIX, U POJIb XUMHHU B PCHICHUN 3THUX Hp06JI€M.

OOyyarommuiicss Ha 60a30BOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYHTHCH:
—  WUIIOCTPUPOBATH HA IPUMEpPaX CTAHOBJIEHUE U 3BOJIOIMIO OPraHUYECKON XMMHMU KaK HayKd Ha

Pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ Pa3BUTHUS;

—  HCIOJB30BaTh METOJIbI HAYyYHOTO TIO3HAHWS TIPH BBHIMOJHEHUHM TMPOEKTOB U  Y4EOHO-
HCCTIEIOBATENIbCKUX 3a7a4 10 HW3Y4YEHUI0 CBOWMCTB, CIOCOOOB TIOJNYYEHHS U PaclO3HaBaHUSA
OPraHUYECKUX BELIECTB;

—  OOBSACHATH MPUPOAY U CIOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3U: KOBAJICHTHOW (MOJSPHOM,
HETIOJISIPHON ), MIOHHOM, METaJUTMYECKOM, BOJIOPOTHOM — C LIENBIO ONMPECICHHS] XUMHUYECKON aKTUBHOCTH
BCIIIECTB;

— YCTaHaBJIMBaTh TIEHETHUYECKYIO CBSI3b MEXIy KJAacCaMd OPraHMYECKUX BELUECTB IS
000OCHOBaHHUS TPHUHIUIUATHHON BO3MOKHOCTH TOJIYUYE€HHS OPraHMYECKUX COEAMHEHUN 3aJaHHOTO
COCTaBa U CTPOCHHUS;

—  YCTaHABIMBATh B3aMMOCBSI3H MEXIY (haKTaMu U TEOPHEH, MPUUNHON U CIEICTBUEM TIPH aHAIH3E

HpO6J’I€MHBIX chyauHﬁ 1 000CHOBaHHUU MIPUHUMACMBIX peIHeHI/Iﬁ Ha OCHOBE XMMHWYECKUX 3HAHUM.

YYEBHO-TEMATUYECKHMH ILJIAH 10 KJIACC




o KonTtp
o IIpaktu OJIBHBIX
Tema paboueit P JIa0.
IporpamMme HECKHX abot pabor
porp pabot P 60T
Beenenue 2
Teopust cTpoeHUsI OPraHUIECKUX COCTUHEHUH | 5
VYrieBonopobl U UX IIPUPOJHBIE HICTOYHUKH 16 5 1
Kucnopoacoaepxariyre opraHndeckue 19 1 1
COCIUHCHUS 8
]
A3oTcoaepikaie opranndecKue coeauHeHus | 9 1 1
bromornyecky akTUBHBIE BEIECTBA 5
VckyCCTBEHHBIC M CHHTETUICCKHUE IMOTMMEPHl | 6 ] 1
1
Cucremaruzanusa 1 0000IIeHNE 3HAHUN 6
HUroro 68 2 15 3

OCHOBHOE COAEPKAHUE BA30OBOT'O KYPCA XUMHUHN
10 KIIACC (OPTAHUYECKAA XUMMWIA)

Beeoenue (2 u)
[Ipeamer oprannueckoit xumun. CpaBHEHHE OPraHUYECKUX COCIMHEHUM C HEOPTaHUYECKUMHU.
[IpupoHbIe, HICKYCCTBEHHBIE M CHHTETHUECKUE OPraHUYECKUE COCIUHEHMUS.

Tema 1 Teopusi cTpoenusi opraHuyeckux coexunenuii (5 )

BanentHocTh. XuUMHUECKOE CTpOEHHE KakK MOPAJOK COEJUHEHHS aTOMOB B MOJIEKYJIe
COIIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHUYECKHUX
coequHeHuil. [ToHsTHE O TOMOJIOTUU U TOMOJIOTaX, U30MEPUN U U30Mepax. XUMUYECKUe (POpPMYIIbI
Y MOJIEJIM MOJIEKYJI B OPTaHUYECKON XUMUH.

JdemoHcTpanuu. Mojenu MOJIEKyll TOMOJIOTOB U H30MEPOB OPraHUYECKUX COEAMHEHU.

Tema 2 VYrieBomopoabl 1 MX NPUPOAHbIEe HcTOUYHMKH (16 1)

[Ipuponusrit ra3. Ankansl. [Ipupoansiii raz kak toriuso. [IpenmyniecTsa npupoagHoro rasa
nepes IpyruMy BUaaMu torma. CocTaB MPUPOIHOrO rasa.

A 1 K a H bl: TOMOJOTHYECKUN Psii, U30MEPUS U HOMEHKJATypa alKaHOB. XHWMHUYECKHE
CBOMCTBa ajKkaHOB (Ha TpUMepe MeTaHa M JTaHAa): TOpEHHe, 3aMelleHHe, pa3loXKeHHe U
JETUIpUpPOBaHUE. IIpumenenne AJIKaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. OTUJIEH, €ro MoJy4deHue (IETUIPUPOBAHUEM dTaHA W JETHApaTallieid dTaHoja).
XUMHUYECKHEe CBOWCTBA 3TWJIEHA: T'OPEHHUE, KaueCTBEHHbIE peakuuu (oOeclBeYrBaHHWE OpPOMHOM
BOJIbI U pacTBOpa MepMaHraHaTta Kaius), Tujaparauus, nonuMmepusanus. [lonustunen, ero cBoiicraa
U npuMeHeHue. [IpuMenenne 3TuieHa Ha OCHOBE CBOWCTB.

AnkanueHs U KayduyKk u [loudarue o0 ankagueHax Kak yrieBOJ0pOJax C ABYMS
JIBOWHBIMU CBSI3IMHU. XUMHUYECKHE CBOMCTBA OyTaauneHa-1,3 u u3onpena: odecuBeynBaHe OPOMHOIA
BOJIbI M MOJIMMEpHU3alns B Kayayku. Pe3una.

A 11 K 1 H bl. ALIECTHIEH, €ro MOJy4YeHHE MHUPOJIU30M MeTaHa U KapOHIHBIM CIIOCOOOM.
XWMHYECKHE CBOWMCTBA alleTUJICHA: TOpPEHUE, OO0ECIBEUYMBAHHE OPOMHOM BOJIbI, NMPUCOCAMHEHUE
XJIOpOBOZOpOJa M ruapartauusa. IIpuMeHeHue aneruiaeHa Ha OCHOBE CBOWCTB. Peaknus
MOJIMMEPU3ALMN BUHUIXJIOpUAA. [I0MMBUHUIXIIOPUI 1 €r0 IPUMEHEHUE.



b e H 3 0 1. [TonnyyeHnne OGeH30J1a U3 TeKCaHa U aleTuieHa. XUMUYECKUE CBOMCTBA OCH30JIA:

TrOpeHue, TaJoreHUpOBaHWE, HUTpoBaHue. [IpuMeHeHWe OeH30lla Ha OCHOBE CBOWMCTB.

H e ¢ 1 5. CocraB u nepepaborka Hedptn. Hedrenponyktel. beH3nH u moHsATHE 00 OKTaHOBOM
qucle.

JemoncTpanuu. [opeHne MeraHa, »TwieHa, aneruiaeHa. OTHOLIEHWE MeTaHa, OSTUJICHA,
alleTWiIeHa W OEH30J1a K pacTBOPY INEpMaHTaHaTa Kanus U OpomHO#l Boae. Ilomyuenuwe sTmiena
peakuuel AeruApaTali 3TaHOJA M JIEMOJIMMEpHU3alui TMOJIMATUIICHA, alleTHJIeHAa KapOuTIHBIM
criocoboMm. PasnmoskeHue Kkaydyka NpU HarpeBaHWW, HWCIBITAHUE MPOAYKTOB pPa3jOKEHUS Ha
HenpenenbHocTh. Komnekius o0pa3oB HehTH U HEPTETPOTYKTOB.

JlabopaTopuble omnbIThl. 1. OrnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHUX
coenuHeHuil. 2. M3rotomneHwe Momened  MOJIGKYN — yriieBogoponoB. 3. OOHapykeHHe
HenpeAeIbHBIX COSAMHEHUH B )XUIKUX Hedrenpoaykrax. 4. [lomyueHune u cBoiicTBa ameruieHa. 5.
O3zHakomyieHue ¢ Kosuiekuuen «HepTs u mpoayKThl ee nepepadoTKm.

Tema 3. Kwuciaopoacoaepxkamme OpraHu4ecKHe COCJMHEHHS] M HX HPHPOIHBIE
UCTOYHUKH (19 1)

EavHCTBO XMMHYECKOW OpraHW3alUd JKUBBIX OPraHM3MOB. XHUMHUYECKHUH COCTaB >KMBBIX
OpraHU3MOB.

C n u p 1 bl [lonydyeHnue s3Tanona OpoxKeHHEM TIIIOKO3bl U MMIpaTanuei sTuineHa. ['uapokcuibHas
rpynna kak (yHkuuoHanbHas. llpencraBieHne o BOJOpPOIHOHM CBSI3U. XUMHUYECKHE CBOWCTBA
3TaHOJIa: TOpEHHe, B3aUMOJCHCTBHE C HaTpueM, OOpa30BaHUE MPOCTHIX U CIOXKHBIX 3(UPOB,
OKucJieHue B anpaeruj. [IpumMeHeHne 3TaHona Ha OCHOBE CBOMCTB. AJIKOT0JIU3M, €ro MOCIEICTBUS
U IIPELYNPEXKICHUE.

[lonsiTiE O TpeneNbHBIX MHOTOAaTOMHBIX cHUpTax. [JMnepuH Kak NpeacTaBUTENb
MHOI0aTOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOroaroMHble cnupthl. I[Ipumenenue
[JIMLEpPHUHA.

KamMmennni#t yronans @D eHoa Kokcoxumuueckoe Npou3BOACTBO M €ro MPOIYKIUS.
[lonyuyenne ¢eHoma KOKCOBaHHMEM KaMEHHOro yris. B3aumMHoe BIMSHHE aTOMOB B MOJIEKYJIe
¢deHona: B3aMMOAEHCTBUE C THJIPOKCUIOM HATPpHs U a30THOM kucinoToil. [lonukonneHcanus ¢peHona
¢ hopmanbaeruom B GpeHosohopMalibIeTuAHyI0 cMoity. [IpuMenenue geHosia Ha OCHOBE CBOMCTB.

A 1 s 1 er u a bl [lonydeHue anpIeruioB OKHCIEHHEM COOTBETCTBYIOIIUX CIUPTOB.
XUMUYECKHE CBOWCTBA aJlb/IETH/I0B: OKUCIIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY U BOCCTAHOBJICHHE B
cooTBeTcTBYIOUM cnupT. Ilpumenenne Qopmanbaernga M aneraibieruja Ha OCHOBE CBOMCTB.

KapOoHnoBbie kKuciorT bl [lonydenne kapOOHOBBIX KUCIOT OKHCIEHUEM aJIbJIETHJIOB.
XUMHUECKHE CBOMCTBAa YKCYCHOW KHCIIOTBI: OOIIME CBOMCTBA ¢ HEOPTaHWYECKUMHU KHCIOTaMHU U
peakuus stepudukanu. [IpuMeHeHne yKCyCcHOM KHCIOTHI Ha OCHOBE CBOMCTB. Bwiciine >kupHbIe
KHCJIOTHI Ha IPUMEPE NAIIbBMUTHHOBOW U CTEAPUHOBOM.

CnoxHble 30 upbl U X U p bl [TomyueHue cnoxxHbIX 3GUPOB peakiueit 3TepupuKanum.
CrnoxHble 3QUpHl B MpHUpoJe, UX 3HaueHHue. [IpruMeHeHne CIoKHBIX 3(HPOB HA OCHOBE CBOWCTB.
Kuper kak croxsble 3Gupbl. XUMHUYECKHE CBOWCTBA JKUPOB: THUAPOINU3 (OMBUICHHE) U
TUIPUPOBAaHUE )KUJIKUX KUPOB. [IpMeHeHne KUPOB HA OCHOBE CBOMCTB.

Y riueB o abl YriueBoabl, X Kiaccupukauus: MOHocaxapuIsl (TJIH0K03a), JUcaxapHibl
(caxapo3sa) u moaHcaxapuabl (Kpaxmai U LeJUTI0103a). 3Ha4eHHe YIIeBOJI0B B KUBOW MPHUPOJIE U B
KU3HU YeJIOBEKa.

I'moko3a - BemecTBO ¢ ABOMCTBEHHOM (QYHKIMEH - aibaerugocnupt. XMMUYECKHE CBOMCTBa
[JIIOKO3bl:  OKHCJIEHHE B TIJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIIEHHE B COpPOUT, OpoxeHHe
(MonoyHOKHMCIIOE M cnuproBoe).  IIpuMeHeHnme  IVIIOKO3BI  HAa  OCHOBE  CBOWCTB.

Hucaxapunpl u mnonucaxapuzbl. [loHsATHE O peakuMsx MOJUKOHICHCAIMM M TUAPOIM3a Ha

[pHUMepe B3aUMOIIPEBPAILEHH: TIIIOKO3a <= MOJIMCaxapHI.

demoncTpanuu. OxucieHnue cnupra B anpaerul. KauecTBeHHas peakiusi HA MHOTOATOMHBIE
criupThl. Komnekims «KaMeHHbIH yroiab 1 IpOAYKTHI ero nepepadotku». PacrBopumocts (heHoNa B
BOJIE MIpU OOBIYHOM TemrepaType U npu HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHois. Peakuus
«cepedpsIHOTO 3epKaliay albAETHIOB U IIOK03bl. OKUCIIEHNE alIbJIETHAOB U TIIIOKO3BI B KUCIIOTHI C
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nomotpio ruapokcuaa Meau (II). IlomydeHme yKCYCHO-ITHIIOBOTO W YKCYCHO-HU30aMUIIOBOTO
a¢upoB.  Kommekuus  »dupHbix  Macen.  KauecTBeHHas ~ peakuus  Ha  KpaxMail.
JlaGopaTtopubie onbIThl. 6. CBoiicTBa 3THIIOBOrO ciupTa. 7. CBoiicTBa riunepuHa. 8. CBoicTBa
dopmanpaeruaa. 9. CpoiicTBa ykcycHoi kuciotel. 10. CoiictBa xupoB. 11. CpaBHeHHE CBOHCTB
pacTBOPOB MbLJIa U CTUPAJIBHOTO TIopoika. 12. CBoicTBa rimoko3sl. 13. CoiicTBa kpaxmania.

Tema 4. Asorcoaep:kamiue coOeAMHEHUsI M MX HAXOKIEHHE B )KMBOM mpupoze (9 u)

A M u H bl Ilonatue o0 amunax. IlosyuyeHue apomMaTHyecKkoro amMHHa - AHWIMHA - U3
HUTPOOEH3071a. AHMJIMH KaK OpraHHuYecKoe OcHOBaHHe. B3ammHOe BIMSHUE aTOMOB B MOJIEKYJe
aHWJIMHA: OcJalJIeHne OCHOBHBIX CBOMCTB M B3aMMOJEHCTBHE ¢ OpomHOHN Bomoil. Ilpumenenue
AQHUJIMHA HA OCHOBE CBOWCTB.

AMuUuHOKUCITOT bI. [lonydeHne aMHHOKUCIIOT U3 KapOOHOBBIX KUCIOT U TUAPOIUIOM
0enkoB. XHMMHMYECKHE CBOWCTBA AMHUHOKHUCIOT Kak amM(pOTEpPHBIX OpPraHMYEeCKHX COEAMHEHUN:
B3aUMOJICHCTBUE CO IIEJI0YaMH, KUCIOTaMH M JAPYT C JpyroM (peaxkuus MOJUKOHICHCAIUN).
[lentunHas cBsA3p W nonunenTuabl. [IpuMeHeHWe aMHMHOKMCIOT Ha OCHOBE CBOWCTB.

b e 1 x u. Ilomydenue OelKkOB peakiued MOJUKOHACHCAIMM aMUHOKUCIOT. [lepBuunas,
BTOpUYHAS M TPETUYHAS CTPYKTYypbl OenkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB: TOpEHHE,
JeHaTypauus, THAPOJIU3 W  LBETHblE peakuuu. buoxummueckue  (QyHKUMH  OENIKOB.

['enetnueckas CBS3b MEXAY KJIacCaMH OpraHUYEeCKUX COEIMHEHMII.

HyxiiennoBbie kucinoTel. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE M3 HYKJICOTHI0B. OOmuil mian
ctpoenus Hykieotuna. CpaBuenue ctpoenus u pynkuuit PHK u IHK. Ponb HyKI€MHOBBIX KHUCIOT
B XpaHEHUM WU Iepepaye HacieIcTBeHHOM uHpopManuu. [loHsTHE O OMOTEXHOJIOTMM W TE€HHOU
WH)KEHEpUHU.

JemoncTpaumnu. B3anmoaeicTerue aMMraka U aHWJIMHA C COJISTHOM KHCIOTOW. Peakuust aHummHa
¢ 6pomHoOIf Bojo#. Jloka3aTenbCcTBO HaMMUUs (QYHKIIMOHAIBHBIX TPYII B PACTBOPaX aMMHOKHCIIOT.
PactBOpenue u ocaxnenue 0enkoB. L[BeTHbIE peakiinu OEIKOB: KCAaHTOMPOTEHHOBAsI U OMYpETOBAS.
['openne nruubero nepa u mepcrasHod HATH. Mogens moisekynsl JIHK. Ilepexoasl: stanon —
ATHJICH ATHJICHTIIUKONb —> dTuieHruKkonaT meau (Il); aTanHon —»aTaHans —> STaHOBas KUCIOTA.

Jladoparopubie onbIThl. 14. CBOliCTBa OEIKOB.

IIpakTunyeckas padora Nel. nentudukainys opraHHueCKUX COSIMHEHUN.

Tema 5 Buonozuuecku akmueghbvle opeanuyeckue coeounenus (5 u)

® e pw™Me HT B. OepMeHTH Kak OHMOJOTHYECKHE KaTAIM3aTOPHI OCIKOBOW MPHUPOJIBI.
Ocob6enHoctu (pyHKIMOHHpPOBaHUS (hepMeHTOB. Ponb (GepMEHTOB B KHU3HEIEATENBHOCTH >KMBBIX
OpPraHU3MOB U HapOJHOM XO3sIICTBE.

B urawmuH b [lonatue o Butammnax. HapymieHus, CBA3aHHbIE C BUTaMHUHAaMHU:
aBUTAMHUHO3bI, TUIIOBUTAMHHO3bl U TUNEpBUTAaMUHO3bl. Burtamun C Kak npeacTaBUTENb
BOZOPAaCTBOPUMBIX BUTAMHUHOB M BUTaMHH A KakK IPEICTaBUTENIb KUPOPACTBOPUMBIX BUTAMHUHOB.

I' 0o p M 0 H bI. [loHSITHE O TOPMOHAX KaK T'yMOPAJIbHBIX PETYIATOPaX KU3HEAEATEIbHOCTH KUBBIX
opraHu3MoB. VHCYNMH W aJpeHaluH Kak NpeAcTaBUTEIN TOopMOHOB. IIpoduiaktuka caxapHoOro
nuadera.

JlexapcTB a. JlekapcTBeHHass XUMUA: OT MATPOXMMHUHU 10 XUMHOTEpANUU. ACIHPUH.
Antubuotukn u aucOakrepuos. Hapkortuueckue BemiectBa. Hapkomanwusi, Ooppba ¢ Hel u
npoUIIaKTUKA.

HemoncTpauuu. Pa3znoxkeHue Mepokcuaa BOAOpPOAA KaTajga3ol ChIpOro Msica MU ChIPOro
kaprogena. Komnekuus CMC, copepxammx 5H3uMbL. Mcnbitanue cpeasl pactBopa CMC
UHAUKaTOpHOW Oymaroit. Mmmoctpanuu ¢ gororpa@usMu *KUBOTHBIX C Pa3iIHMYHBIMH (opMaMu
aBUTaMHUHO30B. KoJieKkius BUTaMUHHBIX IipenapaToB. VcnbiTaHue cpeibl pacTBOpa acKOpOWHOBOM
KHCJIOTHl WHAUKATOpHOW Oymaroi. lcmpiTaHWe anTedHOro mpernapata WHCYJIMHA Ha OeloK.
JlomarHsisi, 1abopaTopHas U aBTOMOOMIIbHAS allTeuKa.

Tema 6 . UcKkyccTBeHHBbIE U CHHTETHYECKHE MOJIUMepPHI (6 4)



MckyccTBEeHHB € II1 0JHUME D BL [lodydeHHEe HCKYCCTBEHHBIX MOJIMMEPOB, KaK
MPOAYKTOB XHUMHUYECKOW MOIUGPHUKAIMU TPUPOJHOTO TOJIMMEPHOTO ChIpbi. McKyccTBeHHbIE
BOJIOKHA (alleTaTHBIM 1IEJIK, BUCKO3a), UX CBOWCTBA U IPUMEHEHUE.

CuHTeTHYecKHE OJUMep bl [lolydeHHe CHHTETUUECKUX TIOJTUMEPOB PEAKLIUSIMHU
MOJINMEPU3alui U TNOJMKOHJAeHcanuuu. CTpyKTypa IIOJMMEPOB JIMHEHHAs, pa3BETBICHHAs U
IIpOCTpaHCTBeHHAs. [IpencTaBuTeny CUHTETUYECKUX IIJIACTMACC: IOJUITUIIEH HU3KOIO U BBICOKOIO
JABJICHUS, MOJIUIPONWIEH M NOJUBUHWIXJIOpUA. CHUHTETHYECKHE BOJIOKHA: JaBCaH, HUTPOH U

KarpoH.

Jemoncrpanuu. Komnekuus mmactMacc U uzfgenuid u3 HUX. KoOJUIEKIIMM HCKYCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH M M3JIeJUi U3 HUX. Pacro3naBanue BOJIOKOH 10 OTHOILIEHHUIO K HArPEBaHUIO
U XUMHUYECKU PEaKTHBAM.

JlaGopaTopHsblie onbIThL. 15. O3HaKOMIIeHHE ¢ 00pa3aMH IUTACTMACC, BOJIOKOH M KaydyKOB.
IpakTnyeckas padora Ne2. Pacrio3HaBaHue MaacTMacCc U BOJIOKOH.

Cucmemamu3zayus 3HaHUIl U 0000ujeHUEe 3HAHUIL RO KypC opeanuydeckou xumuu (6 u )

YYEBHO-TEMATUYECKHMH ILJIAH 11 KJACC

Tema ITo paboueii | [Ipaktuyeck | JIa6. Kontponbabix
mporpamMme | ux pador | pabor pabor

Crpoenue atoma u Ilepuonnueckuit 3akoH 3
.. Menneneea
CtpocHue BemecTra 9 2
XUMUYECKHE peakluu 9 1 3 1
BemectBa u ux cBoiicTsa 13 4

Hroro 34 9

OCHOBHOE COAEPKAHUE BA30OBOI'O KYPCA XUMHHN

11 KJIACC (OBIIAA XUMMWA)

Tema 1. Crpoenne aroma u nepuoandeckuii 3akon /{. U. MenpgeseeBa (3 uaca)

OcCHOBHBIE CBEJIEHUSI O CTPOEHUU aToMa. SApo: MPOTOHBI U HEUTPOHBI. M30TOIBI. DNEKTPOHBI.
OneKkTpoHHas 000s104Kka. DHepreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UeK
aTOMOB JJIEMEHTOB 4-T0 M 5-T0 TeproI0B nepuoandeckoit cuctemsl J[. M. MenaeneeBa (mepexoaHbIX
sneMeHToB). [ToHsATHE 06 OpOUTANISAX. S- U p-OpOUTANIH.

DIIEKTPOHHBIE

[lonoxxenne BomopoJa B IMEPUOAUYECKOM CHUCTEME.

KOH(UTypanuu aTOMOB

XUMHUYECKHUX
[lepuonnyeckas cucrema xumudeckux siemeHToB [I. . MenaeneeBa - rpaduyeckoe oToOpakeHue
MIEPUOIUYECKOr0 3aKoHAa. PU3MYECKHIl CMBICI NOPSAJKOBOIO HOMEpa JJIEMEHTAa, HOMEepa MepHoja U
HOMepa IpymIibl. BalleHTHBIE 2IEKTPOHBI.
[TpyunHBl M3MEHEHHUS CBOICTB AJIEMEHTOB B IEpUOJAX U TIpynmax (TJaBHBIX MOATPYIIAXx).

DJICMCHTOB.

3HaucHUE NEpUoOANYCCKOro 3aKOHA U

MEPUOJINYECKON cucTeMbl XuMmMuueckux sieMeHtoB JI. WM. MeHnneneeBa st pa3BUTUS HAyKH U
IIOHUMAHUA XHMH‘IGCKOﬁ KapTI/IHBI MI/Ipa.

IKcnepuMeHT: /.- 1eMOHCTPAUMOHHBIN, JI — 1abopaTopHbIii

J1. Paznuunbie GOpMBI IEPHUOAMUECKON CHCTEMBI XUMUYecKUX 31emeHToB J[.Ml.Meneneena.




Tema 2. CTtpoenne BemecTBa (94acos)

HNonnas xummudueckass cBsi3zb. Katwmonel u anmoHbl. Knaccudukamus wonHoB. HonHBIC
KpUcTajutnueckue pemeTk. CBOMCTBA BEIIECTB C STUM THUIIOM KPUCTAJUIMUECKUX PEIIETOK.

KoBaneHTHas XuMuyeckas CBsI3b. OJEKTPOOTpHULATENbHOCTh. llonspHas m HemonsipHas
KOBaJIeHTHbIE CBA3M. Jlumnoiub. [1oyspHOCTD CBA3M U MOJIAPHOCTH MOJIEKYJbl. OOMEHHBI U JOHOPHO-
aKIENTOPHBI MEXaHW3Mbl O0pa30BaHMA KOBAJICHTHOW CBA3M. MOJEKYyIspHbIE U  aTOMHBIC
KpUCTaJIIIM4eCKHe pemeTkd. CBOKWCTBA BEUIECTB € STUMH TUIIAMU KPUCTAIUIMYECKUX PEIIETOK.

MeTammyeckas XHUMHYecKkass CBiI3b. (OcOOEHHOCTH CTPOCHHUA AaTOMOB MCTAJJIOB.
Merannudeckas XUMHYECKas CBI3b U MeTaJlsImdecKast KpuctallIn4eCKas peiicTKa. CBoiicTBa BEIIECTB C
9THUM THUIIOM CBA3U.

Bopopoanas xumuueckas CBA3b. MEXMOJIEKYISIpPHAs U BHYTPUMOJICKYJISIPHAS BOAOPOAHAS
CBSI3b. 3HAUEHUE BOJIOPOJIHOM CBSI3U I OpraHU3aIui CTPYKTYpP OHOMOIMMEPOB.

['a3000pa3HoOe COCTOSHME BEIIECTBA. 1pPU arperatHelXx COCTOAHUS BOAbl. OcoOEHHOCTH

CTPOCHUSA rasos. MousipHblii o0beM ra3oo0pa3HbIX BEILIECTB.

[Tpumepsl ra3o00pa3HbIX HNPUPOIHBIX CMECEH: BO3JyX, NPUPOJHBIN ra3. 3arps3sHeHue arMmochepsl
(KUCIIOTHBIE TOXK]U, TAPHUKOBBINA Y3 PeKT) n 00prda ¢ HUM.

[IpeacraBuTtenu ra3000pa3HBIX BEIIECTB: BOJOPOJ, KUCIOPO, YIJIEKHUCIIBIA ra3, aMMHAK,
STHUJICH. Nx MOJTy4YEHHUE, cobupanue u pacro3HaBaHueE.
Kunkoe COCTOSIHHE BEILIECTBA. Kunkue KpUCTAJLIBI u ux IIPUMEHEHUE.
Teépmoe cocTossHUE BemecTBa. AMOpPQHBIC TBEP/bIC BEIICCTBA B MPUPOJIE U B JKU3HH YEIIOBEKA, UX
3HauY€HHE U MpuMeHeHne. Kpucramimieckoe cTpoeHUE BEIIECTBA.

Hucnepcuble cucremsl. IloHatue o aucnepcHeIXx cucreMax. JlucmepcHas ¢asza u
nucnepcuoHHast cpeaa. Kiaccupukanus TUCHEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT arperaTHoro
COCTOSIHUSI JTUCHEPCHOM cpenlbl M JUCHEepCHOHHOW (a3pl. ['pyboancnepcHble CUCTEMBI: 3MYJIbCHUH,
CYCII€H3HH, a’pO30JIH.
ToHkogUCTIEpCHBIE CHUCTEMBI: renm " 30J11.
CocraB BemiecTBa U cMecu. BemjecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[lonstue «moisi» U ee Pa3HOBHUIHOCTH: MaACCOBad ()10.]'[5{ OJICMCHTOB B COCAMHCHUU, OOJIA
KOMIIOHCHTAa B CMCCH - O0JIA HpHMCCCﬁ, A0JIs1 paCTBOPCHHOI'O BCIIECCTBA B paCTBope) 1 o0beMHasl. I[OJ'ISI
BbIXOJa MPOAYKTa pCAKIUU OT TCOPETHYCCKHU BO3MOKHOTO.

IkcnepumeHT: /.- neMoHcTpanuoHHbI, JI — 1a0opaTopHbIi

I[. Mogenn HWOHHBIX, aTOMHBIX W MOJICKYJIAPHBIX KPUCTAUIMYCCKHUX peI_I_IéTOK. O6pa3L[LI Ppa3InYHbIX
AUCTICPCHBIX CUCTEM.

JLp 1.0mnpeneneHne THNAa KPUCTAUIMYECKOM PEIIETKHM BEHIECTBA M OMNUCAHHE €ro CBOWCTB. 2.
O3HakoOMJIEHUE C IUCTIEPCHBIMU CUCTEMaMHU.

IpakTukym Nel. [Tonydenue, coOupanue U pacro3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (9 yacon)



Peaknuun, waymme 06e3 M3MEHEHHs COCTaBa  BELIECTB. AJUIOTPONHUS M AJJIOTPOMHBIE
Buon3MeHeHus. [IpuunHbl ajoTponuu Ha puMepe MoauUKaIKA KUCIopoaa, yriaepoaa u gocdopa.
O30H, ero Ouosornueckas pOJIb.
N3omepsl 1 uzomepus.

Peakuuy, wuaymme ¢ HW3MEHEHHMEM COCTaBa BeHIECTB. Peakiuu COeNMHEHUs, Pas3lIoKEHHUS,
3aMelIeHUs] 1 0OMEeHa B HEOPraHUYECKON U OpraHMYecKOil XUMUHU. Peakiiuy 3K30 - U 3HIO0TEPMUUECKUE.
TennoBoit 3¢dexkr xuMuyeckol peakuuud M TEPMOXHMMHUYECKHE YypaBHEHHUs. Peaknuu ropeHus, Kak
YaCTHBIN CIlydal 9K30TEPMHUYECKUX PEaKIIUil.

CKOpOCTh XMMHYECKOW peakUUU. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOM PEAaKLMH OT MPUPOAbI
pearupymonux BeIIeCTB, KOHLUEHTPALNH, TEMIEPATyphl, MJIOLAAN MOBEPXHOCTH COINPUKOCHOBEHUS U
Karanusaropa. Peakunn romo- u rereporennsie. [lonaTne o karanuse n karanusaropax. @epMeHTsI Kak
OMOJIOTHYECKHE KaTaTu3aTOPbl, 0COOCHHOCTH MX (PYHKIIMOHUPOBAHHUSL.

HeobOpaTtumble 1 oOpaTuMble Xxumuueckue peakuuu. CocTossHHEe XMMUYECKOTO paBHOBECUS IS
00paTUMBIX XMMHYECKHX peakiuii. CriocoObl CMEIIeHNsI XUMUYECKOTO PaBHOBECHS Ha IIPHUMEPE CUHTE3a
ammuaka. [loHsarue o0 OCHOBHBIX Hay4HBIX NMPHUHLUIAX MPOU3BOJACTBA Ha IPUMEpPE CHHTE3a aMMMaKa
WJIA CEPHOU KUCIIOTHI.

Hctunnble pacTBOpbl. PacTBOpUMOCTh M KiIacCU(UKALMS BEIIECTB MO 3TOMY IPHU3HAKY:
pacTBOpPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEKTPOIUTBl U HEAIEKTPOJIUTHL. DJIEKTPOJUTHYECKasd nuccounanusd. Kuciorsl, OCHOBaHUS U
COJIA C TOYKH 3PEHUS TEOPUH IJIEKTPOJUTUYECKON AUCCOLMALINH.

XVMMHYECKHE CBOWMCTBA BOJBI; B3aMMOJECHCTBHUE C METaJUlaMH, OCHOBHBIMH U KHCJIOTHBIMH
OKCHJIaMH, pa3joKeHHEe U 00pa3oBaHUE KPUCTAIOTMAPATOB. Peakuuu ruyapaTanuy B OpraHH4eCKON
XUMHH.

['upponu3  opraHMdyecKMX U  HEOpraHUYeCKUX coeAuHeHui. HeoOpaTumblil ruaposus.
OOpaTuMblii THAPOIIU3 COJEH.

I'mpponnu3 OpPraHUYECKUX COCAMHEHUMM M €ro IMPAKTUYECKOE 3HA4YeHHE [UIS I1OJy4YeHUs
THIPOJIM3HOTO CIIUpPTa U MbUIAa. buosormdeckass posib rHApOIH3a B INIACTUYECKOM M DHEPTreTHYECKOM
oOMeHe BEIIEeCTB U SJHEPTHH B KIIETKE.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE  peakiuu. CreneHp okucieHus. OnpenerneHue CTENeHu
okucieHus no Qopmyine coeauHeHus. [loHsTHe 00 OKHUCIMTENBHO-BOCCTAHOBHUTENBHBIX DPEAKIIMIX.
OxucieHye 1 BOCCTAHOBJIIEHUE, OKUCIIUTENDb U BOCCTAHOBUTEb.

DONEeKTPOaN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN IpoIecc. IJIEKTPOIU3 pacilaBOB U
pacTBOpOB Ha IpuMepe Xxiopuaa Hatpus. [IpakTudeckoe NpUMeHEHNE 3IIEKTPOIIN3a.

JkcnepumeHTt: /.- neMoHcTpanuoHHbIii, JI — 1adopaTopHbIi

J. Monenu monekyn OyTaHa ¥ u300yTaHa. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM peakiuu OT
MPUPOJBl pEarupyrolux BELIECTB, KOHLUEHTpallUuu MU TeMmmeparypbl. [Ipocreiimme OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU: B3aUMOJICHCTBUE LIMHKA C COJITHOM KHMCIOTOH M jKeje3a ¢ Cyiab(parom
menu (I1).

JI. 3. Peakuu oOMeHa, unaymiye A0 koHua. 4. ITomydenue Kuciopojia pa3iokKeHueM MepoKCUaa
BOJIOPO/Ia C MMOMOIIBIO KaTanu3aropa. 5. Pa3inunble ciydan THAPOIU3a.

Tema 4. BemecrBa u ux cBoiictsa (13 yacoB)

[Tonoxenue meramioB B [ICXD JI.1. Menneneea. B3anmoaeiicTBre MeTalIOB ¢ HEMETaIaMHU
(x;mopoM, cepoil W KHUCIOpoaoM). B3auMopeicTBHE IIETOYHBIX W IMEIOYHO3EMEITbHBIX METAIOB C
BOJIOM. DJIEKTPOXUMHUYECKUM psAJl HANpsOKEHUN MeTaiuioB. B3aumojeiicTBue METalioB ¢ pacTBOPAMHU
KHCIIOT U cojeil. AmoMuHoTepMus. B3aumonelictBue HaTpusi ¢ 3TaHosnoM u (enonoM. Kopposus
MeTaisioB. [ToHSITHE O XMMHUYECKON U DNMEKTPOXUMHUYECKONH KOppo3uH MeTayioB. CIOCOOBI 3alTUThI
METAJUIOB OT KOPPO3HH.

[Tonoxxenne HemetanmoB B IICXD JI.M. Menneneea. CpaBHUTENbHAs XapaKTEpUCTUKA
raJloreHOB Kak HauOosiee THUIMHUYHBIX TMpejAcTaBuTeneil HemerauioB. OKuCIUTETbHBIE CBOWCTBA
HEMETAJUIOB (B3aMMOJEHCTBUE C METAJUIaMHU U BOJ0pOAoM). BoccTaHoBUTEIBbHBIE CBOMICTBA HEMETAIIIIOB
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(B3auMopelicTBue ¢ 0Oosee 3IEKTPOOTPUIATENILHBIMM HEMETa/llaMd M CJIOKHBIMH  BEIIECTBAMU-
OKHCITUTENSIMU).

Kucnorel Heopranmveckue u opranmueckue. Kmaccudukarus KUCIOT. XUMHUUYECKHE CBOMCTBA
KHUCJIOT: B3aUMOJICHCTBHME C METaUIaMH, OKCHIAaMU METaUIOB, THIPOKCHIAMH METAJUIOB, COJISIMH,
cnuptamu (peakiusi stepudukanun). OcoOble CBOWCTBa a30THOM W KOHUEHTPUPOBAHHON CEpHOI
KHUCJIOTBI.

OcHoBanusi Heopranmdeckue M oprannyeckue. OcHOBaHuUs, UX Kiaccuduxaius. XuMHUECKUE
CBOWCTBAa OCHOBAHUM: B3aUMOJEHUCTBUE C KUCIOTAMHU, KUCIOTHBIMUA OKCHUJAMH U COJNSIMU. PasioxeHue
HEPaCTBOPHUMBIX OCHOBAHMIA.

Comu. Knaccudukanus coneit: cpeqHue, KUCIble U OCHOBHBIE. XUMHUYECKHUE CBONCTBA COJICH:
B3aUMOJICHCTBUE C KHCJIOTaMH, ILIeI0oYaMu, MeTajmiaMu W cossimu. llpencraBurenu coneil u ux
3Ha4YeHue. XJIOpUA HaTpusi, KapOoHAT Kamblus, GochaT Kanblus (CpeiHUE CONH); THIPOKapOOHATHI
HaTpusl 1 aMMOHUS (KUCIIBIE CONH ); TuapokcokapOonat meau (1) - mamaxuT (OCHOBHAS COJb).

KauecTBeHHBIC peakIuu Ha XJIOpUA-, cylbdar-, U KapOOHAT-aHMOHBI, KATHOH aMMOHWSI,
katuonsl xene3a (11) u (III).

[ToHsATHE O TEHETUYECKOW CBA3M M TEHETHYECKUX psAfax. ['€HeTHYecKWil psj Merasa.
I'enetnueckuii pan Hemetamuia. OCOOEHHOCTH T€HETUYECKOTO PsAZla B OPraHUYECKON XUMUH.

IkcnepumeHTt: /.- neMoHcTpanuoHHbIi, JI — 1abopaTropHbIi
J. OO6pa3zupl MeTamioB. B3aumojeicTBHE IIETOYHBIX U IIEIOYHO3EMEIbHBIX METAUIOB C BOJIOH.

FOpeHI/Ie JKCJIC3a U Mardus B KUCJIOPOAC. KauectBeHHEIC PCaKMu Ha KaATUOHBI 1 AaHUOHBI.

JLp 6. 3HakoMcTBO ¢ O0Opa3llaMM HEMETANIOB UM UX IPUPOAHBIMH coequHeHHsMH. 7. WcnbiTanue
pacTBOpOB KHUCIOT HHAUKATOpamMH. B3anMMoaelCTBUE pacTBOPOB COJISHOM M YKCYCHOM KHCIOT C
MeTaJlJlaMi, OCHOBaHUsIMH, coyisiMU. 8. VMcnbiTaHue pacTBOpoB OcHOBaHUM MHAuKaTopamu. [lonydenune
U CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 9. VcnibiTanne pacTBOPOB CoJiel MHAUKATOPaMH.

IpakTukym Ne2. PemieHne SKCIepUMEHTANBHBIX 3a7ad Ha WIACHTHU(QHUKAIUIO OPraHUYECKUX U
HEOPraHWYECKUX COCAUHEHUM.

KaﬂeHHapHO'TeMaTI/I‘leCKOe INIAHUPOBAHUE
Ne Tema ypoka Jara
/T IUIaH | pakr
Beenenue 2 yaca

1. [Ipeamer oprannyeckoi XUMHU

2 Knaccugukanus opraHMuecKix BEIECTB

Teopml CTPOCHUSA OPraHu4Y€CKHUX Cer[HHeHHﬁ 5 yacos

3 Teopus cTpoeHNa OPraHUYECKUX COETUHEHNN

4 Teopus cTpoeHNa OPraHUYECKUX COETUHEHNN

5 [TonsiTHE O TOMOJIOTUHU U TOMOJIOTaX, H30MEPUU U U30MEPaX

6 [TonsiTHE O TOMOJIOTHUHU U TOMOJIOTaX, U30MEPUU U U30MEpax

7 Cucremarmzanst ¥ 0000IIeHHE 3HAHWN TOo Teme: « Teopus
CTPOCHUS OPTaHUYECKUX COCTUHEHUI
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YFJICBOIIOPOZIBI U UX NIPUPOJIHbIC HCTOYHUKH 16 yacoB

8 [IpuponHsIit ra3

9 AJIKaHbBI

10 | Ankansl

11 | Ankensl

12 | Ankensl

13 | [MomwmaTnnen

14 | Ankamuensr. Kayayku

15 AJIKUHBL. AIIETAJIEH.

16 | AnKuHBL ALETHIIEH

17 | Hedts

18 | Apensl. bensodn.

19 | Apensl. berszon

20 | Pemenune 3amav. BelumcieHue mo XuMHuUeckod (opmyne u
XUMHUYCCKOMY YPaBHEHHIO

21 Cucremaruzanus 1 0000IIeHHe 3HAHUH 110 TeMe: «Y TIIeBOIOPOIbI
U UX MPUPOTHBIC HCTOYHUKIY

22 | KoutponbHas pabora Mo Teme: «: «YIJIEBOAOPOIABI M UX
MPUPOHBIC HCTOUHUKUY

23 | AHanu3 KOHTpPOJIBHOM pa0oThl. PerieHne 3amay Ha BBIBOJ
(hOpMyJIBI OPraHUYECKOTO BEIECTBA

Kucyiopoaconep:kamue coenunenns 19 yacon

24 | CoupTsl

25 | CpoiicTBa CIIUPTOB

26 | MHOroaToMHBIE CIUPTHI

27 | Kamennsliit yromb. @eHon

28 | ®denon

29 | Anpaerunsl

30 | Ampperumbl
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31

KapOoHOBBIC KHCITOTHI

32 | KapOoHOBBIE KUCIIOTHI

33 | CnoxxHble 3¢upbI

34 | Kupst

35 | XKupst

36 | YriaeBonsl

37 | Qucaxapunasl. IToaucaxapuisl.

38 | IIpaktuaeckas padora Nel. Pemrenne sKcriepiMEeHTAIbHBIX 3319
Ha UJCHTU(DHUKAINIO OPTaHUYECKUX COCTUHEHUI

39 | I'emermyeckas  CBSA3p  MEXAYy  KjaccaMd  OpPraHUYECKHX
COEIMHEHHUH

40 | Cucrematm3auusi 3HaHud 1o Teme: «Kuciaopoaconepxariie
COeTMHEHUSD»

41 | KonrponbHas pabora Ne 2 mo teme: «Kucmnoponconepxamiue
OpraHWYeCcKHe COCTUHEHMS M MX HAXOXK/ICHHE B )KUBOU IIPHPOJIEH

42 | Ananu3 KOHTPOJIBHOH paboThl. [ eHeTHUECKas CBS3b

A3oTcoJep:kaliye opraHu4ecKue coeuHeHus 9 yacos

43 | AMmuHBI

44 | AHnnuH

45 | AMMHOKHUCIOTHI

46 | AMHHOKHCIIOTBI

47 | benku

48 | benku

49 | HyknenHOBBIE KHUCIOTHI

50 | Pemenne pacueTHbIX 3a1a4. BeimomHeHne ynpaxHEHUH O TeMe:
«A3oTCOoAepKaIIue OPraHn4ecKrue COeTMHEHUS

51 | Pemenue pacueTHbIX 3a1a4. BrIoMHEHNE yHpaKHEHUH 11O TEME:
«A3oTCoAepKalIue OpraHn4ecKrue COeTMHEHUS

Buonoruyeckne akTHBHbIE OPraHNYecKue BellecTBa 5 yacoB
52 | depmeHTHI
53 | Buramunsl
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54 | 'opmoHBI

55 | JlekapcTBa

56 | IIpakTuueckas padora Ne2 o teme: «OOHApYKEHUE BUTAMHHOBY

HckyccTBeHHbIE M CHHTETHYECKHE OPraHUYecKue coequHeHnsI 6 YacoB

57 | UckyccTBeHHBIE TOJIMMEPHI

58 | HckyccTBeHHBIE TOJIMMEPHI

59 | CuHTETHYECKHE ITOJUMEPHI

60 | CuHTeTHYEeCKHE IIACTMACCHI

61 | CunreTHuyeckue BOJOKHA

62 | CuHTeTHYECKHI KaydyK

Cucrematuzanus v 06001eHue 3HaHNH 6 yaca

63 | OGoOmeHue 1 cucTeMaTu3anysi 3HaHUH M0 Kypcy OpraHMYecKOn
XUMUHU

64 | OGoOmmenne n cucTeMaTh3aIusl 3HAHUH 0 KypCcy OpraHHYecKOH
XUMUU

65 | KontponpsHas pabora Ne 3 1o Kypcy OpraHM4ecKoil XUMUHU

66 | AHanu3 KOHTpOibHOM paboTsl .Pemenme 3amanuit EI'D mo
OPTaHNYECKON XUMHU

67 | Peseps

68 | Peseps
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