FOCyAAPCTBenioe SI/UKeTHOE 001e0Tpa3oBaATEILIOE YHPCAIEINIC Canaperoii vdaactu
cpeaiitt 001eo0paoBaTELHAN WKOAA HMCHH [eposi Cosereroro Cotosa Arubanona Mitnauaa Hasiony
¢, 3yenka MyHHIMIATLHONO paiiona Hedrreroperuii Camaperoii odaacii
0006, Canvapesast 06.140Th, MYHHUHIANBILLIL pakon Hegreroperuii, ¢. 3yenra, yo. Lo, .. 34
Teu (dare): 8 (84670) 4-31-45; E-mail:zuevka2006& yandex.ru

1

yeoMoTpea M PEKOMEHI0BAHA VTBepI1aio:

VICTONHUCCKIHM COBETOM LIKOMbI Jupektop 'BOY COLL ¢ 3yeni

S ‘v.'.m;[,w’\\_
B Tee),
3%

GMa

30y asryera 2019 1.

] -«),{@LV 551:,,,@
Bveni,

{

PaGouasi nporpamma
(10 XUMHH

aas 10-11 xaaccos.

2019



IlosicHuTe ILHAA 3aNIMCKA.

Pabouas ImporpamMma COCTaBJICHA C YUETOM CICAYIOINUX HOPMATHBHBIX TOKYMCHTOB!:

1. ®enepanbHoro 3akona ot 29 mekabps 2012 r. N 273-®3 «O6 obpazoBanuu B Poccuiickoit
®denepanun".

2. @enepanbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO 00pa3oBaTENBHOrO CTaHIapTa OOIIETOo
o0Opa3oBaHmMsI, YTBEPKACHHOTO pukazoM MunobpazoBanus ot 05.03.04 r. Ne 1089.

IIporpamma o xumuu 10 kinacc pa3paborana Ha OCHOBE aBTOpPcKoi mporpammel nnox pea. O.C.
Iabpuensu — Jpoda, 2018 ( 6a30BBIi yPOBECHB)

Pabouvas nmporpamma opreHTHpPOBaHA Ha y4EOHUK

- O.C. I'abpuensna «Xumus. 10 knacc. ba3oslit ypoBeHb». «JIpodar, 2018

[Iporpamma o xumuu 11 kimacc pa3paborana Ha OCHOBE aBTOpckoi mporpammel nox pea. O.C.
Iabpuensu — poda, 2018 ( 6a30BbIi ypPOBECHB)
Pabouas mporpamma opreHTHpPOBaHA HA YICOHUK

- O.C. I'abpuensna «Xumus. 11 knacc. ba3osiit ypoeHb». «JIpodar, 2018

IIpeaMeTHBIE PE3YabTATHI OCBOCHHS KYpPCa XUMHH




l.I[aBaTB OnpeaAcCIICHUA NU3YUCHHBIM IIOHATUAM.
2.0nuceIBaTh ACMOHCTPAaIMOHHBIC U CAMOCTOATCIILHO ITPOBCACHHBIC SKCIICPUMCHTHI.

3.0nuceIBaTh U pasiindaTb U3YUYCHHBIC KJIACChl HCOPTAaHUYCCKUX U OPTraHUYCCKUX COCI[HHCHPIﬁ,
XUMHYCCKUC PCAKIINH.

4. KnaccuuuupoBarh U3y4eHHbIE OOBEKTHI U SIBICHUS.

5.HaGmroate 1eMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOANMBIEC ONBITHl U XUMUYECKUE
peaxuu, MpoTEeKaroIIie B IPUPOJIE U B OBITY.

6./lenaTe BBIBOJBI U YMO3AKIIOUEHHUS U3 HAOIIOICHUN U3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 aHAJIOTHU CO
CBOMCTBAMHU U3YYCHHBIX.

7.CTpyKTYpUpOBaTh H3YYCHHBIA MaTepUal.
8. nTepnpeTupoBaTh XUMHYECKYIO HH(MOPMAILIMIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB.

9.0mnuceIBaTh CTPOCHNUE aTOMOB XUMHUYECKUX JIEMEHTOB -4 eprno0B NEpUOAUYECKON CUCTEMBI
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX KOH(PHUTypalnuii aTOMOB.

10. MozennpoBaTh CTPOCHHE IPOCTENIINX MOJIEKYJI HEOPTAaHUUECKUX U OPraHUYECKUX BEIIECTB,
KpPHUCTaJJIOB.

11.AHanu3upoBaTh U OIEHUBATH MOCIEICTBUS I OKPYKAIOIIEeH Cpeibl OBITOBOM U
MIPOM3BOJICTBEHHON JIESTEILHOCTH YEJIOBEKa, CBS3aHHOM C MepepaboTKOMN BEIIECTB.

12.ITpoBOAUTH XUMHUUECKHI YKCIIEPUMEHT.

13.0Ka3bIBaTh MEPBYIO OMOIIb IIPU OTPABICHUAX, 0KOTaX U APYTUX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U J1a00OPaTOPHBIM 000pYI0BAHUEM



COILEPKAHUE YYEBHOI'O IPEIMETA 10 kaace

BBenenne  IIpeamer opranmdeckoit xumuu. CpaBHEHHE OPraHUYECKHX COETUHEHUI ¢ HeopraHnueckuMu. [Ipuponnblie, HCKYCCTBEHHBIE U
CUHTETUYECKUE OPTaHUYECKUE COCTMHEHUSI.

Tema 1

Teopust cTpoeHnsi OpraHuYeCKUX CoeJMHEHU I

BanentHocTh. XMMHUECKOE CTPOCHUC KaK MOPALOK COCAUHCHHA aTOMOB B MOJICKYJIC COIJIACHO UX BAJICHTHOCTHU. OCHOBHBIE TTOJIOKEHHUS
TCOPHUU XUMHUYCCKOT'O CTPOCHHA OPraHNYCCKUX coenuHenui. Ilonstue o TOMOJIOIHH, I'OMOJIOTaX, U30OMCPHUH U U30MCpPaAx.

Xumuuaeckue GopMyITbl 1 MOJEITH MOJICKYJI B OPTaHUYECKON XUMHU.

I[QMOHCTpaI[I/II/I. Mongenu MOJICKYJI TOMOJIOT'OB 1 U30MEPOB OPTaHUYCCKUX CO@ﬂHHeHHﬁ.

Tema 2
YrieBoaopoabl M UX NPUPOAHbIC HCTOYHUKH

Ilpupoonowtii 2a3. Ankansl. [IpupoHbIi Ta3 Kak TOIIMBO. [IpenMyIiecTBO NpupoAHOTO raza nepea ApyruMu BugamMu Tormba. Cocta
MPUPOHOTO Ta3a.

AJKaHBI: TOMOJIOTUYECKUN PpAJll, U30MEPHUS U HOMEHKJIaTypa ajlkaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (Ha NpUMEpe ME€TaHa U 3TaHA):

I'openue, 3amenienne, pa3inoxeHue u eruprupoanue. [IpuMeHenne alkaHoOB Ha OCHOBE CBOWCTB.

AnKenwl. ITUTIEH, €TO TIOJTyYCHHE (IErHAPUPOBAHUEM dTaHA U ICTUIPATAINEH dTaHOIA).

XUMHUYECKHE CBOMCTBA ATUJICHA: TOPEHHE, KaueCTBEHHBIE peakinu (obeciBeunBaHNEe OPOMHOI BOJIBI U PACTBOpA MEPMaHTaHATa KaJHs),
ruapaTtanus u nouMmepusanus. [loausTumieH, ero cBoicTBa U npuMeHeHue. [[pumeHenne 3TuieHa Ha OCHOBE CBOMCTB.



Ankaouenviu kayyyku. IloHsatre 00 ankaaueHax Kak yrieBoJ0OpOAax ¢ JAByMs JIBOWHBIMHU CBSI3sIMH. XUMHUYECKHE CBOiicTBa OyTaaueHa-1, 3 u
u3onpeHa: odbeciBeunBaHue OPOMHOM BOJIBI M TOJTUMEPHU3AIK B KayuykH. Pe3una.

AnKunpl. ALETWIEH, €ro TMOJIyueHHE MHUPOIM30M MeTaHa M KapOMAHBIM CcrnocoOoM. XHWMHYECKHE CBOWCTBA AaleTWIICHA: TOpPEHHE,
oOecuBeuyrBaHue OpPOMHOM BOBI, NMPHCOEAWHEHHE XJIOPOBOJOpOAAa W TuapaTtanus. llpuMeHeHue ameTwieHa Ha OCHOBE CBOMCTB. Peakuuu
MOJIMMEepHU3auH BUHWIXJIopUaa. [[oMMBUHUIXIIOpU], €r0 IPUMEHEHHUE.

Benszon. HOJIyquI/Ie OeH30J1a M3 T'eKcaHa U allcTUJICHA. XuMuyeckrue cBoMcTBa OeH30JIa: TOpC€HHUEC, rajarCHUpOBaHUC, HUTPUPOBAHUC.

HpI/IMeHeHI/Ie OeH30/1a Ha OCHOBE CBOMCTB.

Hegmep. Cocras u nepepadotka HepT. Heprenpoaykrer. bensun. [TonsTre 06 OKTaHOBOM YHCIIE.

JdeMoHcTpamum.

['openne merana, sTana, sTujieHa, anetuieHa. OTHOIIEHHE MeTaHa, ATHJICHA, alleTWieHa U OEH30Jla K pacTBOpPY INEepMaHTaHaTa Kalusi |
OopomHoit Bone. [lomydyenue »TuneHa peakiued neruaparanueld 3TaHoNa U JENOTUMEPU3AINHA TOMUATHIICHA, alleTHIIeHa KapOUIHBIM CIIOCOOOM.
Paznoxenue kaydyka mpu HarpeBaHUM, UCTIBITAHUE TIPOYKTOB PA3JIOKEHUS Ha HenpeaeabHOCTh. Koutekiusa 00pa3iioB HedTH U HEDTEPOTYKTOB.

JlabopaTopuble omnbIThbl. 1. OrmpeneneHue SJIEMEHTHOTO COCTaBa OPTraHMYECKUX coeAuHeHWi. 2. M3roTtoBiieHne Mopeleld MOJIEKYI
yrieBosopoaoB. 3. O3HakomieHue ¢ komnekiued «HedTs u mpoaykTsl ee nepepadboTkn» . 4. O6HapyX eHHe HenpeAeIbHbIX COeTUHEHUN B KUIKUX
Heprenpoaykrax. 5. IlonydyeHue u cBoiicTBa aleTusIeHa.

3auer 1Mo TeMe «AIKaHBI. AJIKEHBD)

KonTtpoannas padora Nel «YrieBogopoas».
Tema 3

Kncnopoz[cozlepmamne OPraHuv4YeCKue COCIUHCHUSA U UX NIPUPOIHBIC HCTOYHUKHA

EnnHCTBO XMMUYECKON OpraHr3alliy )KUBBIX OPraHU3MOB. XUMUYECKHUI COCTaB KUBBIX OPraHU3MOB.



Cnupmui. llomydenue sTaHoia OpOKEHHMEM TIIIOKO3Bl WM THApaTalyied sTwieHa. [ wapokcuipHas Tpymma kKak (yHKIHOHanbHas. l[IpencraBienune o
BOJOPOIHOHN CBS3H. XMMHYECKHE CBOIICTBA dTaHOJA: TOPEHHE, B3aNMOJIEHCTBHE C HATPHEM, 00pa30BaHME MPOCTHIX U CIIOKHBIX 3(UPOB, OKHCI €HUE B aJIbJETH].
[IpumeneHue 3TaHOMIa HA OCHOBE CBOMCTB. AJTKOT'OJIU3M, €0 MOCIEACTBUS U npeaynpexacHue. [loHaTrue o npeaeabHbIX MHOTOATOMHBIX CIUpPTax. [ TUIIEPUH Kak
NpEACTaBUTEIb ~ MHOTOATOMHBIX  cOUpTOB. KauecTBeHHass peakiuss Ha  MHOrOaroMHble cOUpThl. [lpuMeHnenuwe  riauIiepuHa.

Kamennwtit yeons. @enon. KokcoxuMuueckoe MPOU3BOJICTBO U ero nponykius. [lonydenue peHona KokcoBaHHEM KaMEHHOTO yriis. B3auMHoe BiusHUE
aTOMOB B MoJieKysie (eHoa: B3aUMOJCHCTBHE C THIPOKCHUIOM HATpUs W a30THOW kucnotod. [lonmmkonmeHcanusi ¢eHoma ¢ QopmanbaerugoMm B
tdhenomodopmansaeruanyto cMoiy. [I[pumenenne heHona Ha OCHOBE CBOWCTB.

Anvoezuowt. [lomydenne anpIeTHIOB OKHCICHIEM COOTBETCTBYIONIMX CITUPTOB. XUMHYECKHE CBOMCTBA aJIbJIETUIOB: OKHUCIEHNE B COOTBETCTBYOIIYIO
KHCIIOTY W BOCCTAaHOBJIEHHE B COOTBETCTBYIOINH ciupT. [IpuMenenune Gpopmanpaernia u aneTanbIernaa Ha OCHOBE CBOWCTB.

Kapoonosvie kucnomot. llonydeHne KapOOHOBBIX KHCJIOT OKHCICHHWEM aJbJIETHIOB. XUMHYECKAE CBOIMCTBA YKCYCHOW KHCIIOTHI: OOIME CBOWCTBA C
HEOPraHMYeCKHMMHU KUCJIOTaMH M peakums dTepuduranuu. [IpuMeHeHne yKCycHOW KHMCJIOTBI Ha OCHOBE CBOICTB. Briciime XKMpHbBIE KHCIOTHI Ha IpU Mepe
MaJbMUTUHOBOM M CTEaPUHOBOM.

Cnoscnvie 3gpuput u ycupot. [lonydenne cnoxusx 23GpupoB peakiueit srepupukanuy. CioxHble 3pUpEI B IPUPOE, X 3HaYeHUE. [I[pIMeHeHHe CII0KHBIX
3¢ UpPOB HAa OCHOBE CBOWCTB.

XKupsr kak ciioxHbIe QUpPbl. XMMUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 (OMBUICHHE) U THIPUPOBAHKE )KUIKHUX KUPOB. [IpuMeHeHne )UPOB HA OCHOBE
CBOMCTB.

Yeneeoow. Yrneponmpl, nx kinaccuukanys: MoHOcaxapuabl (TJIIOKO3a), Jrcaxapujbl (caxapo3a) W ToiMcaxapujbl (KpaxManl W IeJUTroNo3a). 3HaueHHe
YTJIEBOJOB B )KUBOW IIPUPOJE U B )KU3HM YEIIOBEKA.

I'moko3a - BemiecTBO ¢ JBOHCTBEHHON (YHKIUEH - albACruIOCIUPT. XUMHUYSCKHE CBOWCTBA TJIFOKO3bI: OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY,
BOCCTAaHOBJICHUE B COPOUT, OpokeHHEe (MOJIOYHOKUCIIOE U CIIUPTOBOE). [IpuMeHeH e TIII0KO3bI HA OCHOBE CBOMCTB.

I[I/Icaxapm[bl U NoJinCaxapuabl. Ilonsarue o PCaKNUAX MOJIMKOHACHCAIIUU U TUAPOJIN3a Ha IPUMEPE B3aHMOHpCBp3H.I€HHfIZ R rnoJjmcaxap
TJIFOKO3a ux.

JdemoncTpanmnu. OkucieHrue cnupTta B anpaerua. KauecTBeHHas peakuus Ha MHOroaroMmHsle cniupThl. Komneknus «KameHHBIN yroiab ¥ IpOAYKTHI €T0
nepepaboTkuy. PacTBopuMocTs (heHONa B BOje MpH OOBIYHOM TeMIiepaType W Npu HarpeBaHuu. KadecTBeHHBIE peakinnu Ha (heHOJ. Peakums «cepeOpsiHOTO
3epKaslay AIBJETHUAOB U TIIIOKO3bl. OKHUCIICHHE albAETHIOB M TIIIOKO3bl B KHUCIOTHI ¢ momolupio ruapokcuga meau (II). IlomydeHne ykcycHO-3THIOBOTO H
YKCYCHO-H30aMuiI0Boro 3¢upos. Komtekuus a¢pupHeix Macen. KadecTBeHHast peakiust Ha KpaxMail.



JlaGopaTopHble onbIThl. 6. CBolicTBa STHIIOBOrO cnupTa. 7. CBoiicTBa rnunepuna. 8. CpoiictBa ¢popmanbaeruaa. 9. CBoicTBa yKCycHOM KUCIOTHL. 10.

CsaoiicTBa xupoB. 11. CpaBHEHHE CBOICTB paCTBOPOB MbLJIa U CTUpajIbHOro nopouika. 12. CoiicTa rimoko3sl. 13. CBolicTBa Kpaxmaia.

IIpakTuyeckas padora Ne 1 «XuMuIecKre CBOMCTBA KAPOOHOBBIX KHCIIOT)

IIpakTuyeckas padora Ne 2 « XuMHUECKHE CBOWCTBA YTIIEBOIOB

Kountpoannast padora Ne 2 «Kucnopoaconepkaiiye opraHI4ecKUe COSTUHEHUS.
Tema 4 A3sorconep:kamiue coeJHHEHHsI M X HAXOXKIEHUE B JKABOI MpHpoe

Amunpt. Tonstue 06 amunax. [lomydeHne apoMaTndeckoro aMiHa - aHWIMHA - U3 HUTPOOEH30J1a. AHWIMH KaKk OpraHMYecKoe OCHOBaHMe. B3anmHoe

BIIMSIHHE aTOMOB B MOJIEKyJle aHWJIMHA: OclabJieHHe OCHOBHBIX CBOWCTB M B3aWMMOeWcTBHE ¢ OpoMHOW Bomoil. [IpiMmeHeHne aHWIMHA HAa OCHOBE CBOWCTB.
Amunoxucinomui. 1lonyyeHre aMIHOKHCIOT U3 KapOOHOBBIX KUCIIOT M THIPOJIN30M O€JKOB. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaKk aM(OTEPHBIX

OpPTaHUYECKUX COCTUHEHHN: B3aNMO/ICHCTBHUE CO MIEI0YaMHU, KUCIOTAMH U APYT C APYTOM (peaxius MoNuKoHAeHcaun). [lenTraHast cBsI3b U MONUATIENTHIBL.

[IpumeHneHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [lonydenue 0eIKOB peakiiueil MOJTUKOHACHCAIINY aMIHOKHUCIIOT. [lepBryHas, BropuyHas U TPETUYHAS CTPYKTYPHI O€TKOB. X MMHYECKHIE CBOMCTBA
0eIKOB: TOpPeHNe, JIeHATypalus, THAPOJIN3 U IIBETHBIE peakiuu. bruoxumudeckue GyHKIun O0enkoB. ['eHeTHYECKas CBA3h MEXTY KJIaCCaMH OPTaHUIeCKIX
COEIUHEHHU.

HyknennoBsie kuciiotel. CHHTE3 HYKJIEWHOBBIX KUCJIOT B KJIETKE U3 HyKiIeoTHa0B. OOmuii iaH crpoeHus Hykieotuaa. CpaBHEHHE CTPOCHUS U QYHKIUHA
PHK u IHK. Ponp HyKJI€MHOBBIX KHCIIOT B XpaHEHUH U Tiepeade HaciaeCTBeHHON nHpopMaunu. [loHsTHE 0 OMOTEXHONIOTMU ¥ TEHHON HHXXKEHEPUH.

JdemoncTpanuu. B3anMojeiicTBue amMMuaka W aHWIMHA C COJITHOW KHCIOTOH. Peaknms anmmnwHa ¢ OpoMHOW BOAoW. JlOKa3aTeNbCTBO HATHYHS
(hyHKITMOHANBHBIX TPYNI B PacTBOpaX aMHHOKHUCIOT. PacTBopeHue W ocaxaeHue OenkoB. L[BeTHbIe peaknuu OEIKOB: KCaHTOIPOTEUHOBAas U OUYypET OBas.

I'openne nTrubero nepa u mepctsHord HUTH. Mogens Monexynsl JIHK. Tlepexonpr: 3TaHOT —> THIIEH 3THIIEHTIINKOIb —> 3THISHIIHKOIAT Meau (11); atanon

—>3TaHaJIb — 3TAHOBAs KHUCJIOTA.

JlabopaTopHble onbIThI. 14. CBolicTBa OCIIKOB.



IpakTnyeckas padora Ne 3 «XuMuueckue cBoOcTBa OEIKOBY
I

pa

wr pakrudeckasi padora Ne 4 «PeleHne SKCICPUMEHTAIBHBIX 33124 Ha HACHTH(QHUKALMIO OPraHNIECKUX COCNHCHUID)

11 KonrpoabHas padora Ne3 «A30TcomepKaiige COeqUHEHUS»

(S
Ka

Tema 5. buosornyeckn aKTuBHbIE OpraHn4eCKue COeIMHECHM, IMOJIUMEPDI

Depmenmor. DepMeHTHI Kak OMOIOTHYECKIE KaTaau3aTopsl OeIKoBoi mpupoasl. OcobeHHOCTH (pyHKITMOHUpOBaHUs pepMeHTOB. Porb (hepMeHTOB B
KH3HEICATEIEHOCTH JKUBBIX OPTaHU3MOB M HAPOTHOM XO3SHCTBE.

Bumamunuwl. Tlonstue o BUTaMHUHAX. HapymeHI/m, CBsA3aHHBIC C BUTaMHHAaMHU: aBUTAMUHO3bI, THIIOBUTAMUHO3blI U TUIICPBUTAMHUHOS3BI. Buramuna C kak
MpEeACTAaBUTEIb BOAJOPACTBOPUMBIX BUTAMWHOB U BUTaAMUH A xak MPEACTaBUTEIb XXUPOPACTBOPUMBIX BUTAMHWHOB.

TI'opmonsi. TloHATHE 0 TOPMOHAX KaK TyMOPAJBbHBIX PEryJsTOpax >KU3HEIACATEILHOCTH KHUBBIX OPraHU3MOB. MHCYIMH M agpeHaIvH Kak MpeaCcTaBUTEIN
ropmoHOB. [IpodunakTika caxapHoro nmuadera.

Jexapcmea. JlexapcTBeHHass XUMHSA: OT HMATPOXUMHU JO XUMHOTEpanuu. ACHHUPUH. AHTHOMOTHKM W naucOaktepno3. HapkoTuueckue BelecTsa.
Hapkomanusi, 6opr0a ¢ Heit u npodunakTuka.

JemoHcTpanuu. Pa3noxxeHue nepokcuia Boopo/ia Kartana3on ChIporo msca U ceiporo kaprodens. Komrekuus CMC, conmepkaiux 3H3UMbI. VcnbiTanue
cpenst pactBopa CMC uHuKaTopHOH OyMaroi. MimmrocTpariuu ¢ ¢oTorpagusiMul )KHBOTHBIX C Pa3IMYHBIME (hopMaMil aBUTAMHHO30B. KoJUTeKIist BUTaMUHHBIX

npenapaToB. McnbiTaHue cpejibl pacTBOpa aCKOPOMHOBOM KMCIIOTHI HHAMKATOPHOM Oymaroii. McripiTaHME alTeuHOTo Mpernapata HHCYJIMHA Ha Oesok. JloMariHss,
nabopatopHasi ¥ aBTOMOOHJIbHAS allTEYUKa.

I/ICKYCCTBGHHLIC U CUHTCTUYCCKUC IIOJIMMCPLI. CprKTypa noJIMMEpPoOB HHHGfIHaSI, Pa3BCTBJIICHHAA W HNPOCTPAHCTBCHHAL. Hpe,I[CTaBI/ITCJ'II/I CHHTCTHUYCCKHX
MJ1aCTMAcC: MOJUITHIICH HU3KOI'O U BBICOKOT'O JaBJICHUS, TOJUIIPONNIICH U IMTOJIMBUHUIXJIOPUA. CuHTEeTHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIIpOH.

ﬂeMOHCTpaIII/II/I. KOJ'IJ'IGKL[I/IS[ miacTMacc 1 I/I3,Z[CJII/Iﬁ U3 HUX. KOJ'IJ'IGK]_II/II/I HUCKYCCTBCHHBIX U CUHTCTUYCCKU BOJIOKOH U I/ISZ[CJ'II/Iﬁ n3 HuX. Pacro3naBanue
BOJIOKOH IO OTHOIICHUIO K HArp€BaHNUIO U XUMHUYCCKH PCAKTHUBAM.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3LiaMH MJIaCTMACC, BOJIOKOH M Kay4yKOB.

IIpakTuyeckas padora Ne 5. PacrmozHaBaHue I1aCTMACC M BOJIOKOH



TemaTn4yeckoe nuiannposanne 10kaace

Ne ypoka Tema ypoka KonnuectBo wacos
Paznen 1. Beenenmue.
1 Baeaenune. BBOHBIN HHCTPYKTAXK 1
Pasnen 2. Teopusi xumuveckoro crpoenusi A.M. byrieposa 24
1 Teopust XUMHUYECKOIr0 CTpOEHUs opranndeckux Beniects A.M. bymiiepoBa BasleHTHOCTS. 1
I'omonoru. I'omonorudeckuii psia. M3omepusi, €€ BUbI. 1
2
Pa3nen 3. YrieBoaopoabl 8y
1 [IpupoaHbIe HICTOYHUKH YTJIEBOJOPOIOB 1
2 AJIKaHBI. 1
3 AJIKCHBI. 1
4 AJIKa/IMEHBI. 1
5 AJIKVHBI. 1
6 KontponbHas padoTa o TeMe «YTIeBOJOPOABDY. 1
7 ApeHbl. 1
8 ['eneTryeckasi CBA3b MEXKIY KJIACCAMH YTJIEBOJIOPOIOB 1
Pa3nen 4. Kucsiopoacoaep:kamme coeinHEeHUs 10 4




1 OHOATOMHBIC CITUPTHI. 1
2 MHOr0aToOMHBIC CITUPTHI. 1
3 ®deHo. 1
4 AJpaerunsl. 1
5 KapOoHOBBIE KHCITOTHI 1
6 1

['eHeTHYECKas CBSA3b KUCIOPOACOACPKAIUX COSAMHCHU.
7 Crnosxuble 3¢upsl. XKupsbl. 1
8 KoHnTposapHas padora o Teme «Kuciaopoicomepikaiiue COSIMHCHHSI. 1
9 VriaeBoasl. 1
10 Kpaxman. [emrromo3a. 1

Paszgea 5. Asorconeprkainue coefMHeHUsI 64

1 AMUHBL. 1
2 AMMHOKHUCIIOTBI 1
3 [Ipaktudeckas padora Ne 1. PemeHne skcmepuMeHTANBHBIX 337124 M0 KypCy OpraHHYecKoi 1

XHUMHH.

BBICOKOMOJIEKYIISIPHBIE COSTMHCHHUS 1
4
5 [Tpaktuyeckas padora Ne 2. OnpeneneHue miacTMacc U BOJIOKOH. 1
6 3adet Ne 1 o Kypcy opraHn4ecKor XUMUH. 1




Pa3nen 6. buoornyecku aKTHBHbIE OpraHu4eCKHue COCIHHCHUSA

4y

1 DepMEeHTHI 1
2 BurtaMuHsL 1
3 FopMOHBE 1
4 JlexapcTBa. 1

Pa3nen 7. UckyccTBeHHBIE U CHHTETHYECKHE MOJIUMEPBI 34
1 MCKYyCCTBEHHBIEC NOJUMEDPBL 1
2 CHHTETHUYECKHUE MOJHUMEDPBHL 1
3 UTOT'OBBIN YPOK 1







COILEPKAHUE YYEBHOI'O IPEIMETA 10 kaace

BBenenne  IIpeamer opranmudeckoit xumuu. CpaBHEHHE OpraHUYECKUX COSTUHEHHH ¢ HeopranuueckKuMu. [IpupogHbie, HICKYCCTBEHHBIE U
CUHTETUYECKUE OPTaHUYECKUE COCTMHEHUSI.

Tema 1

Teopust cTpoeHnsi OpraHuYeCKUX CoeJMHEHU I

BanentHocTh. XMMHUECKOE CTPOCHUC KaK MOPALOK COCANHCHHUA ATOMOB B MOJICKYJIC COITIACHO UX BAJICHTHOCTHU. OCHOBHBIE TTOJIOKEHHS
TCOPHU XUMHUYCCKOT'O CTPOCHHA OPraHNYCCKUX coenuHenui. Ilonstue o TOMOJIOIHH, I'OMOJIOTaX, U30OMCPHUH U U30MCpPaAx.

Xumuuaeckue GopMyITbl 1 MOJEITH MOJICKYJI B OPTaHUYECKON XUMHU.

I[QMOHCTpaI[I/II/I. Mongenu MOJICKYJI TOMOJIOT'OB U U30MCPOB OPTaHUYCCKUX COGHHHCHHﬁ.

Tema 2
YrieBoaopoabl M UX NPUPOAHbIC HCTOYHUKH

Ilpupoonowtii 2a3. Ankansl. [IpupoHbIi Ta3 Kak TOIIMBO. [IpenMyIiecTBO NpupoAHOTO raza nepea ApyruMu BugamMu Tormba. Cocta
MPUPOHOTO Ta3a.

AJKaHBI: TOMOJIOTUYECKUN PpAJl, U30MEPHS U HOMEHKJIaTypa ajlkaHOB. XMMHMYECKHE CBOWCTBA alKaHOB (Ha MpUMepe METaHa W 3TaHa):

I'openue, 3amenienne, pa3inoxeHue u eruprupoanue. [IpuMeHenne alkaHoOB Ha OCHOBE CBOWCTB.

AnKenwl. ITUTIEH, €TO TIOJTyYCHHE (IErHAPUPOBAHUEM dTaHA U ICTUIPATAINEH dTaHOIA).

XUMHUYECKHE CBOMCTBA ATHIICHA: TOPEHHE, KaueCTBEHHBIE peakinu (o0eciBeurnBaHe OPOMHOM BOJBI M pPaCTBOPA MEPMAHTaHATA KaJns),
ruapaTtanus 1 noiuMmepusanus. [loausTuneH, ero cBoiicTBa U npuMeHeHue. [ [puMeHeHune »TuaeHa Ha OCHOBE CBOWCTB.



Ankaouenviu kayyyku. IloHsatre 00 ankaaueHax Kak yrieBoIOpojax ¢ JIByMs JIBOWHBIMU CBSI3SIMH. XUMHYECKHE CBOiicTBa OyTaaueHa-1, 3 u
u3onpeHa: odbeciBeunBaHue OPOMHOM BOJIBI M TOJTUMEPHU3AIK B KayuykH. Pe3una.

AnKunpl. ALETWIEH, €ro TIOJIyueHHE MHPOIM30M MeTaHa M KapOMAHBIM crnocoOoM. XHWMHYECKHE CBOWCTBA aleTHIICHA: TOpPEHHE,
oOecuBeuyrBaHue OpPOMHOM BOBI, NMPHCOEAWHEHHE XJIOPOBOJOpOAAa W TuapaTtanus. llpuMeHeHue ameTwieHa Ha OCHOBE CBOMCTB. Peakuuu
MOJUMEPU3aLK BUHIWIXJI0pUAa. [IoNMBUHMIXIIOpUA, €r0 IPUMEHEHHE.

Benszon. HOJIyquI/Ie OeH30J1a M3 T'eKcaHa U allcTUJICHA. XuMuyeckrue cBoMcTBa OeH30JIa: TOpC€HHUEC, rajarCHUpOBaHUC, HUTPUPOBAHUC.

HpI/IMeHeHI/Ie OeH30/1a Ha OCHOBE CBOMCTB.

Hegmp. CocraB u nepepadotka HepT. Heprenpoaykrer. bensun. [TonsTre 06 OKTaHOBOM YHCIIE.

JdeMoHcTpamum.

['openne merana, sTana, sTujieHa, anetuieHa. OTHOIIEHHE MeTaHa, ATHJICHA, alleTWieHa U OEH30Jla K pacTBOpPY INEepMaHTaHaTa Kalusi |
OopomHoit Bone. [lomydyenue »TuieHa peakiueidl neruaparanueld TaHola U JENOJUMEPU3alMd TOTUATHIICHA, alleTHIeHa KapOUIHBIM CIIOCOOOM.
Paznoxenue kayuyka mpu HarpeBaHUM, UCTIBITAHUE TIPOYKTOB PA3JIOKEHUS HAa HenpeaenbHOCTh. Komtekius 06pa3ioB HedTH U HEQTEPOTYKTOB.

JlabopaTopuble omnbIThbl. 1. OmpeneneHue 5JIEMEHTHOTO COCTaBa OPTraHMYECKUX coeAuHeHu. 2. M3roToBiieHHe MOENeH MOJIEKYI
yrieBosopooB. 3. O3HakoMieHue ¢ koseknuen «HedTs u npoaykTsl ee nepepaboTku» . 4. OOHapyKeHUEe HeNpeaeIbHbIX COSTUHEHNIN B HKHUJIKUX
Heprenpoaykrax. 5. IlonydyeHue u cBoiicTBa aleTusIeHa.

3auer 1Mo TeMe «AIKaHBI. AJIKEHBD)

KonTtpoannas padora Nel «YrieBogopoas».
Tema 3

Kncnopoz[cozlepmamne OpPraHu4YeCKHe COCIMHECHUA U UX MPUPOAHBIC HCTOYHHUKH

EnnHCTBO XMMUYECKON OpraHr3alliy )KUBBIX OPraHU3MOB. XUMUYECKHUI COCTaB KUBBIX OPraHU3MOB.



Cnupmui. Tlonydyenue staHona OpoKEHMEM TIIIOKO3bl U THIpaTanued sTwieHa. [WapokcwibHas Tpynma Kak ¢yHKuoHanbHas. [IpencraBinenue o
BOJOPOIHOHN CBS3H. XMMHYECKHE CBOIICTBA dTaHOJA: TOPEHHE, B3aNMOJIEHCTBHE C HATPHEM, 00pa30BaHME MPOCTHIX U CIIOKHBIX 3(UPOB, OKHCI €HUE B aJIbJETH].
[IpumeneHue 3TaHONIa HA OCHOBE CBOMCTB. AJTKOT'OJIU3M, €0 MOCIEACTBUS U peaynpexacHue. [lonarue o mpeieabHbIX MHOTOATOMHBIX COUpTax. [ TUIIEpUH KakK
NpEACTaBUTEIb ~ MHOTOATOMHBIX  cOUpTOB. KauecTBeHHass peakiuss Ha  MHOrOaroMHble cOUpThl. [lpuMeHnenuwe  riauIiepuHa.

Kamennwtit yeons. @enon. KokcoxuMuueckoe MPOU3BOJICTBO U ero npoaykius. [lonydenue peHona KOkcoBaHHEM KaMEHHOTO yriisl. B3auMHoe BiusHUE
aTOMOB B MoJieKysie (eHoa: B3aUMOJCHCTBHE C THIPOKCHUIOM HATpUs W a30THOW kucnotod. [lonmmkonmeHcanusi ¢eHoma ¢ QopmanbaerugoMm B
(dhenomodopmansaeruaayio cmory. [Ipumenenne ¢eHoIa Ha OCHOBE CBOHCTB.

Anvoezuowt. [lomydenne anpIeTHIOB OKHCICHIEM COOTBETCTBYIONIMX CITUPTOB. XUMHYECKHE CBOMCTBA aJIbJIETUIOB: OKHUCIEHNE B COOTBETCTBYOIIYIO
KHCIIOTY ¥ BOCCTAaHOBJICHHE B COOTBETCTBYOINI ciupT. [[puMenenue Gpopmanpaernia u aneraibIeriaa Ha OCHOBE CBOWCTB.

Kapoonosvie kucnomot. llonydeHne KapOOHOBBIX KHCJIOT OKHCICHHWEM ajbJETHIIOB. XUMHYECKAE CBOIMCTBA YKCYCHOW KHCIIOTHI: OOIME CBOWCTBA C
HEOPraHMYEeCKHMMHU KUCJIOTaMH M peakums dTepuduranuu. [IpuMeHeHne yKCycHOW KHMCJIOTBI Ha OCHOBE CBOICTB. Briciime XKMpHbBIE KHCIOTBI HAa IPU Mepe
MaJbMUTUHOBOM M CTEaPUHOBOM.

Cnoscnvie 3gpuput u ycupot. [lonydenne cnoxusx 23GpupoB peakiueit srepupukanuy. CioxHble 3pUpEI B IPUPOE, X 3HaYeHUE. [I[pIMeHeHHe CII0KHBIX
3¢ UpPOB HAa OCHOBE CBOWCTB.

XKupsr kak ciioxkHbIe QUpPbl. XMMUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 (OMBUICHHE) U THIPUPOBAHKE )KUIKHUX KUPOB. [IpuMeHeHne )UPOB HA OCHOBE
CBOMCTB.

Yeneeoow. Yrneponmpl, nx kinaccuukanys: MoHOcaxapuabl (TJIIOKO3a), Jrcaxapujbl (caxapo3a) W ToiMcaxapujbl (KpaxManl W IeJUTroNo3a). 3HaueHHe
YTJIEBOJOB B )KUBOW IIPUPOJE U B )KU3HM YEIIOBEKA.

I'moko3a - BemiecTBO ¢ JBOHCTBEHHON (YHKIUEH - albACruIOCIUPT. XUMHUYSCKHE CBOWCTBA TJIFOKO3bI: OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY,
BOCCTAaHOBJICHUE B COPOUT, OpokeHHEe (MOJIOYHOKUCIIOE U CIIUPTOBOE). [IpuMeHeH e TIII0KO3bI HA OCHOBE CBOMCTB.

I[I/Icaxapm[bl U NoJinCaxapuabl. Ilonsarue o PCaKNUAX MOJIMKOHACHCAIIUU U TUAPOJIN3a Ha IPUMEPE B3aHMOHpCBp3H.I€HHfIZ R rnoJjmcaxap
TJIFOKO3a ux.

JdemoncTpanmnu. OkucieHrue cnupTta B anpaerua. KauecTBeHHas peakuus Ha MHOroaroMmHsle cniupThl. Komneknus «KameHHBIN yroiab ¥ IpOAYKTHI €T0
nepepaboTkuy. PacTBopuMocTs (heHONa B BOje MpH OOBIYHOM TeMIiepaType W Npu HarpeBaHuu. KadecTBeHHBIE peakinnu Ha (heHOJ. Peakums «cepeOpsiHOTO
3epKaslay AIBJETHUAOB U TIIIOKO3bl. OKHUCIICHHE albAETHIOB M TIIIOKO3bl B KHUCIOTHI ¢ momolupio ruapokcuga meau (II). IlomydeHne ykcycHO-3THIOBOTO H
YKCYCHO-H30aMuiI0Boro 3¢upos. Komtekuus a¢pupHeix Macen. KadecTBeHHast peakiust Ha KpaxMail.



JlaGopaTopHble onbIThl. 6. CBolicTBa STHIIOBOrO cnupTa. 7. CBoiicTBa rnunepuna. 8. CpoiictBa ¢popmanbaeruaa. 9. CBoicTBa yKCycHOM KUCIOTHL. 10.

CsaoiicTBa xupoB. 11. CpaBHEHHE CBOICTB paCTBOPOB MbLJIa U CTUpajIbHOro nopouika. 12. CoiicTa rimoko3sl. 13. CBolicTBa Kpaxmaia.

IIpakTuyeckas padora Ne 1 «XuMuIecKre CBOMCTBA KAPOOHOBBIX KHCIIOT)

IIpakTuyeckas padora Ne 2 « XuMHUECKHE CBOWCTBA YTIIEBOIOB

Kountpoannast padora Ne 2 «Kucnopoaconepkaiiye opraHI4ecKUe COSTUHEHUS.
Tema 4 A3sorconep:kamiue coeJHHEHHsI M X HAXOXKIEHUE B JKABOI MpHpoe

Amunpt. Tonstue 06 amunax. [lomydeHne apoMaTndeckoro aMiHa - aHWIMHA - U3 HUTPOOEH30J1a. AHWIMH KaKk OpraHMYecKoe OCHOBaHMe. B3anmHoe

BIIMSIHHE aTOMOB B MOJIEKyJle aHWJIMHA: OclabJieHHe OCHOBHBIX CBOWCTB M B3aWMMOeWcTBHE ¢ OpoMHOW Bomoil. [IpiMmeHeHne aHWIMHA HAa OCHOBE CBOWCTB.
Amunoxucinomui. 1lonyyeHre aMIHOKHCIOT U3 KapOOHOBBIX KUCIIOT M THIPOJIN30M O€JKOB. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaKk aM(OTEPHBIX

OpPTaHUYECKUX COCTUHEHHN: B3aNMO/ICHCTBHUE CO MIEI0YaMHU, KUCIOTAMH U APYT C APYTOM (peaxius MoNuKoHAeHcaun). [lenTraHast cBsI3b U MONUATIENTHIBL.

[IpumeHneHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [lonydenue 0eIKOB peakiiueil MOJTUKOHACHCAIINY aMIHOKHUCIIOT. [lepBryHas, BropuyHas U TPETUYHAS CTPYKTYPHI O€TKOB. X MMHYECKHIE CBOMCTBA
0eIKOB: TOpPeHNe, JIeHATypalus, THAPOJIN3 U IIBETHBIE peakiuu. bruoxumudeckue GyHKIun O0enkoB. ['eHeTHYECKas CBA3h MEXTY KJIaCCaMH OPTaHUIeCKIX
COEIUHEHHU.

HyknennoBsie kuciiotel. CHHTE3 HYKJIEWHOBBIX KUCJIOT B KJIETKE U3 HyKiIeoTHa0B. OOmuii iaH crpoeHus Hykieotuaa. CpaBHEHHE CTPOCHUS U QYHKIUHA
PHK u IHK. Ponp HyKJI€MHOBBIX KHCIIOT B XpaHEHUH U Tiepeade HaciaeCTBeHHON nHpopMaunu. [loHsTHE 0 OMOTEXHONIOTMU ¥ TEHHON HHXXKEHEPUH.

JdemoncTpanuu. B3anMojeiicTBue amMMuaka W aHWIMHA C COJITHOW KHCIOTOH. Peaknms anmmnwHa ¢ OpoMHOW BOAoW. JlOKa3aTeNbCTBO HATHYHS
(hyHKITMOHANBHBIX TPYNI B PacTBOpaX aMHHOKHUCIOT. PacTBopeHue W ocaxaeHue OenkoB. L[BeTHbIe peaknuu OEIKOB: KCaHTOIPOTEUHOBAas U OUYypET OBas.

I'openne nTrubero nepa u mepctsHord HUTH. Mogens Monexynsl JIHK. Tlepexonpr: 3TaHOT —> THIIEH 3THIIEHTIINKOIb —> 3THISHIIHKOIAT Meau (11); atanon

—>3TaHaJIb — 3TAHOBAs KHUCJIOTA.

JlabopaTopHble onbIThI. 14. CBolicTBa OCIIKOB.



IpakTnyeckas padora Ne 3 «XuMuueckue cBocTBa OEIKOBY
I

pa

wr pakrudeckasi padora Ne 4 «PeleHne SKCICPUMEHTAIBHBIX 33124 Ha HACHTH(QHUKALMIO OPraHNIECKUX COCNHCHUID)

11 KonrpoabHas padora Ne3 «A30TcomepKaiige COeqUHEHUS»

(S
Ka

Tema 5. buosornyeckn aKTuBHbIE OpraHn4eCKue COeIMHECHM, IMOJIUMEPDI

Depmenmor. DepMeHTHI Kak OMOIOTHYECKIE KaTaau3aTopsl OeIKoBoi mpupoasl. OcobeHHOCTH (pyHKITMOHUpOBaHUs pepMeHTOB. Porb (hepMeHTOB B
KH3HEICATEIEHOCTH JKUBBIX OPTaHU3MOB M HAPOTHOM XO3SHCTBE.

Bumamunuwl. Tlonstue o BUTaMHUHAX. HapymeHI/m, CBsA3aHHBIC C BUTaMHHAaMHU: aBUTAMUHO3bI, THIIOBUTAMUHO3blI U TUIICPBUTAMHUHOS3BI. Buramuna C kak
MpEeACTAaBUTEIb BOAJOPACTBOPUMBIX BUTAMWHOB U BUTaAMUH A xak MPEACTaBUTEIb XXUPOPACTBOPUMBIX BUTAMHWHOB.

TI'opmonsi. TloHATHE 0 TOPMOHAX KaK TyMOPAJBbHBIX PEryJsTOpax >KU3HEIACATEILHOCTH KHUBBIX OPraHU3MOB. MHCYIMH M agpeHaIvH Kak MpeaCcTaBUTEIN
ropmoHOB. [IpodunakTika caxapHoro nmuadera.

Jexapcmea. JlexapcTBeHHass XUMHSA: OT HMATPOXUMHU JO XUMHOTEpanuu. ACHHUPUH. AHTHOMOTHKM W naucOaktepno3. HapkoTuueckue BelecTsa.
Hapkomanusi, 6opr0a ¢ Heit u npodunakTuka.

JemoHcTpanuu. Pa3noxxeHue nepokcuia Boopo/ia Kartana3on ChIporo msca U ceiporo kaprodens. Komrekuus CMC, conmepkaiux 3H3UMbI. VcnbiTanue
cpenst pactBopa CMC uHuKaTopHOH OyMaroi. MimmrocTpariuu ¢ ¢oTorpagusiMul )KHBOTHBIX C Pa3IMYHBIME (hopMaMil aBUTAMHHO30B. KoJUTeKIist BUTaMUHHBIX

npenapaToB. McnbiTaHue cpejibl pacTBOpa aCKOPOMHOBOM KMCIIOTHI HHAMKATOPHOM Oymaroii. McripiTaHME alTeuHOTo Mpernapata HHCYJIMHA Ha Oesok. JloMariHss,
nabopatopHasi ¥ aBTOMOOHJIbHAS allTEYUKa.

I/ICKYCCTBGHHLIC U CUHTCTUYCCKUC IIOJIMMCPLI. CprKTypa noJIMMEpPoOB HHHGfIHaSI, Pa3BCTBJIICHHAA W HNPOCTPAHCTBCHHAL. Hpe,I[CTaBI/ITCJ'II/I CHHTCTHUYCCKHX
MJ1aCTMAcC: MOJUITHIICH HU3KOI'O U BBICOKOT'O JaBJICHUS, TOJUIIPONNIICH U IMTOJIMBUHUIXJIOPUA. CuHTEeTHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIIpOH.

ﬂeMOHCTpaIII/II/I. KOJ'IJ'IGKL[I/IS[ miacTMacc 1 I/I3,Z[CJII/Iﬁ U3 HUX. KOJ'IJ'IGK]_II/II/I HUCKYCCTBCHHBIX U CUHTCTUYCCKU BOJIOKOH U I/ISZ[CJ'II/Iﬁ n3 HuX. Pacro3naBanue
BOJIOKOH IO OTHOIICHUIO K HArp€BaHNUIO U XUMHUYCCKH PCAKTHUBAM.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3LiaMH MJIaCTMACC, BOJIOKOH M Kay4yKOB.

IIpakTuyeckas padora Ne 5. PacrmozHaBaHue I1aCTMACC M BOJIOKOH



TemaTn4yeckoe niiannposanne 10kiaace

Ne ypoka Tema ypoka KonuyecTtBo yacoB
Paznen 1. Beenenmue.
1 Beenenue. BBoIHbBINM HHCTPYKTAX 1
Pa3nen 2. Teopusi xumuveckoro crpoenusi A.M. byrieposa 24
1 Teopusi XMUMHUYECKOTO CTPOEHHUs oprannueckux BemecTts A.M. bytiepoBa BajgeHTHOCTb. 1
I'omonoru. I'omonornyeckuii psaa. M3omepus, ee BUABL. 1
2
Pa3nea 3. YrieBonopoasl 8u
1 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB 1
2 AJIKaHbl. 1
3 AJIKEHBI. 1
4 AJKagueHsl. 1
5 AJIKWHBI. 1
6 KoHnTpospHas paboTa o Teme «YTIeBOIOPOABDY. 1
7 ApeHBbl. 1
8 ['eHeTnueckas CBA3b MEXKIY KJIACCAaMH YTIIEBOJOPOIOB 1
Pa3nen 4. Kuciioponcoaepsxamme coeinHeHUs 10 4
1 OnHOaTOMHBIE CIIUPTHI. 1
2 MHOroaTOMHBIE CIIUPTHI. 1




3 DeHou. 1
4 AJbIeruasl. 1
5 KapOoHOBBIE KUCIIOTHI 1
6 1
['eHeTHyecKas CBSA3b KUCIOPOACOACPKAIMUX COSAMHCHU.
7 Crnosxuble 3¢upsl. XKupsbl. 1
8 KontponbHas pabota no teme «Kuciaopoacoaepikaine COSTMHCHUSD. 1
9 VriaeBoasl. 1
10 Kpaxma. Ilemmnonosa. 1
Paszgea 5. Asorconeprkanue coefMHeHUsI 64
1 AMMHBIL. 1
2 AMUHOKHUCIIOTBI 1
3 [TpakTuueckast pabota Ne 1. Pemenne skciepuMeHTaNbHBIX 33124 MO KypCy OpraHHYecKoi 1
XUMUH.
BBICOKOMOJIEKYIISIPHBIE COSTMHCHHUS 1
4
5 [TpakTuyeckas padora Ne 2. OnpeseneHue mIacTMace U BOJIOKOH. 1
6 3auer Ne 1 o Kypcy OpraHM4ecKOr XUMUH. 1
Pa3nen 6. buoJsiornyecku akTHBHbIE OPraHMYECKHE COCAUHEHUA 44
1 DepMeHTHI 1
2 BurtamuHsL 1
3 FTopMOHB 1
4 JlexapcTBa. 1
Pa3nea 7. McKyccTBeHHBIC M CHHTETHYECKHE IOJTUMEPbI 34
1 McKyccCTBEHHBIEC MOJTHUMED HL 1
2 CHUHTETHUYECKHUE MOJHUMEDPBHL 1




| MTOI'OBBIM YPOK 1

Xumus 11 kiaace

Tpe6oBaHUA K YPOBHIO NOATOTOBKU

B pe3synbrate nayyeHma xumum B 11 Knacce yyawmeca f0MKHbI
3HaTb/NOHMMaTb

o saxcHeliwue xumuyeckue NOHAMUSA: BewecTso, XMMUYECKUI /1IEMEHT, aTOM, MOJ1IEKY/1a, OTHOCUTE/IbHbIE aTOMHAA U MONIEKYNAPHAA MacCcChbl,
MOH, annoTponuAa, n3oTonbl, XUMHNUYeCKaAa CBA3b, 3N1EKTPOOTPNLUATE/IbHOCTb, Ba/ZIEHTHOCTb, CTENEHb OKUC/NEHNA, MOJ1Ib, MO1APHAaA Macca,
MOJ'IFlprIIZ 06'beM, BeuwecrBa MONEKYNTAPHOTO U HEMONEKYNTAPHOTO CTPOEHUA, PaCTBOPbI, SNIEKTPOSIUT N HEINEKTPONNT,
INEKTPONIUTUHECKAA Anuccoumnaumna, OKUMCanTenb 1 BOCCTaHOBUTENTb, OKUCNEHUE N BOCCTAHOBNIEHNE, TENNOBOM ad)d)eKT peakynn, CKOpoCTb
XMMUYECKOM peakynn, Kataanms, XxmumMmm4yeckoe paBHosecue, yrnepop,HbuZ CRener, d)yHKLl,MOHal'IbHaﬂ rpynna, naomepua, romona0oruna;

o OCHOBHbIE 3aKOHbI XumMmuu: COXpaHeHMA MaccCbl BeLECTB, NMOCTOAHCTBA COCTaBa, nepmop,mqecr(mi/’l 3aKOH;
o OCHOBHbIE meopuu xumuu: XMMUYECKOM cBA3Nn, 3ﬂeKTpOﬂMTquCKOﬁ anccoumnaymnm, CTpoeHUA opraHMYeCKuxX COG,D,MHeHMﬁ,'

o eaxcHeliwue sewjecmea U Mamepuanbl: OCHOBHbIE MeTa/l/ibl U CNAaBbl; CepPHan, CONAHAA, a30THAA M YKCYCHAA KUCNOTbI; LLEnoun,
aMMMaK, MMHepanbHble yA06peHNs, NCKYCCTBEHHbIE N CUHTETUYECKME BOIOKHA, KayvyyKn, N1acTMacchl;



yMeTb

° Ha3sbieameo:. N3y4eHHbIE BeWeCTBa No «Tpmsmaanoﬁ» nnn Memp,yHapo,a,Hoﬁ HOMEHKNATYpPE,

o onpedenﬂmb: Ba/IEHTHOCTb U CTENEHb OKNC/IEHNA XUMUNYECKNX 21EeMEHTOB, TUN XMMWYECKOM CBA3M B CoeaunHEHNAX, 3apAL MOHa, XapaKTep
cpeabl B BOAHbLIX paCTBOpPax HeEOPraHM4eCKnx COGAMHEHMVI, OKHUCINTENDb N BOCCTaHOBUTE/Ib, NMPUHAANEXKHOCTb BELWECTB K PAa3/IN4YHbIM
KnacCam opraHnU4eCKux COG,CI,MHGHMIZ,'

o XapaKkmepu308amo: 3N1€MEHTbl MajibiX MePUOA0B MO UX NOJIOXKEHUIO B Nepuoandeckoit cucteme .M. Menaeneesa; obwme
XMMWUYECKME CBOMCTBA METAN/I0B, HEMETAN/I0B, OCHOBHbIX K/1aCCOB HEOPraHUYECKUX COeANHEHU;

o 06bACHAMb: 3aBUCUMOCTb CBOMCTB BewWwecTB OT UX COCTaBa U CTPOEHUNA,; NnpUupoay XMMWUYECKOM CBA3K (MOHHOI‘;L KOBaﬂeHTHOﬁ, MeTaJ’IJ'IM‘-IeCKOVI),
3aBUCMMOCTb CKOPOCTU XMMUNYECKOM peakunn n nonoxeHna XMMMN4YeCKoro paBHoBeCcnA OT Pa3/INYHbIX d)aI-(TOpOB,'

o 8bINoAHAMb Xumu4ecKuli 3KcrnepumeHm no Pacrno3HaBaHWIO BaXKHENLLMX HEOPraHNYECKUX U OPraHUYeCKUX BELLLeCTB;

o npoeodumb CaMOCTOATENbHbIN NOUCK XMMUYECKON MHGOPMALMM C UCNONb30BAHNEM PA3/IMYHBIX MCTOYHUKOB (Hay4YHO-NOMYNAPHbIX
M34aHNIN, KOMMNbIOTEPHbIX 633 AaHHbIX, pecypcoB MHTEpPHETA); MUCNO/b30BaTb KOMMNbIOTEPHbIE TEXHOIOTUK ANA 06paboTKM U Nepesaym
XMMUYeCKon nHGopMaLmmn 1 ee NpeacTaBieHNa B PasanyHbix popmax;

HCIIOJIB30BaATDHb npuoﬁpeTeHHMe 3HAHUA U YMCHUSA B HpaKTquCKOﬁ JesATeJIbHOCTH U NMOBCETHEBHOM JKU3HU JIJIS:



06BACHEHUA XMMMYECKUX ABNAEHUIN, MPOUCXOAALLMX B Npupose, bbiTy 1 Ha NPOU3BOACTBE;

onpeaeneHns BO3MOXKHOCTU MPOTEKAHUA XMMUYECKUX NPEBPALLEHNIN B PA3/IMYHbIX YCIOBUAX U OLLEHKM UX NOCNEACTBUN;
3KOJIOFMYECKM rpaMOTHOro NOBEAEHUA B OKPY*KatoLWwen cpeae;

OLLEHKM BAUAHUA XMMMUYECKOTO 3arpsA3HEHMA OKPYKaloLLEeN cpesbl HA OPraHNU3M YesloBEKa U APYrue *K1sble OpraHn3Mbl;
6e3onacHOro obpaLLeHmsa C roptoYMMM U TOKCUYHBIMM BELLLeCTBaMM, N1abopaTopHbIM 060pyA0BaHNEM;

NPUroToBAEHUA PACTBOPOB 3a4aHHON KOHLLEHTPALUUKU B ObITY M HAa NPOU3BOACTBE;

KPUTUYECKOW OLEHKM LOCTOBEPHOCTU XMMUYECKON MHPOPMALMK, MOCTYNAOLLEN U3 PAa3HbIX MCTOYHUKOB.



KanennapHo — TemaTuyeckoe IJIaHUPOBaHUe

HaumenoBanue pasnena u tem Yacel yue0.
Ne BpEMEH U
/1

OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMa. 1
1

[Tepuoanueckuii 3akon [I.M1. MeHeneeBa B CBETE yUEHHUSI O CTPOCHUU aTOMA. 1
2

[lepuonnueckuii 3akon /I.11. MenneneeBa B cBeTe yueHuUs: 0 CTpPOEHUU aToma. BxonHoe 1
3 TecThupoBaHue (25 MuH.).

HMonnas xumMudeckas CBs3b 1
4

KoBanenTHas xumpudeckas CBS3b. 1




Meramndeckas XUMUUYECKas CBSI3b.

6

Bonopoanas xumudeckas CBs3b.
7

[Tommumepst. [LmacTMaccel.
8

ITomumepsl. BonokHa.
9

["a3000pa3zHoOe COCTOSIHME BELIECTBA.
10

JKunkoe cocTostHuEe BEIECTBA.
11

TBepioe cocTosiHME BELIECTBA.
12

13

JucniepcHble CUCTEMBI.




KOHTpOJIbHAs padoTa.
14
Peakuuu, niymnye 6e3 U3MEHEHHUs COCTaBa BELIECTB.
15
Peaxum, nymme ¢ ”3MEHEHHE COCTaBa BELIECTBA.
16
CKOpOCTh XMMUYECKOMN peaKkuu.
17-18
OOpaTUMOCTh XUMUYECKHX PEAKITHIA.
19-20
Ponb BOZBI B XUMUYECKOM pEaKLIvy.
21
['uaponu3 opraHnYecKuX U HEOPraHMUECKUX COSTUHEHUH.
22
OKHCIUTENIEHO —BOCCTAHOBUTEIb- HbIE PEAKLINH.
23
DIIEKTPOIH3.
24
KonTponbhas pabota no teme
25

TemaNe4, BemecTBa u ux coiicrea(94acon)




Mertanibl.

26
Hewmerasibl.
27
Kucnotsl HeopraHnueckue 1 OpraHu4eckue.
28
OcHOBaHUSI HEOPTAHUYECKUE U OPTaHUYECKUE.
29
Comnn.
30
I'eneTnueckas CBS3b MEXKY KJIACCAMU HEOPTAHUYECKUX U OPraHUYECKUX COCTMHEHUN.
31
I'eneTnueckas cBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX U OPraHUYECKUX COCTMHEHUN.
32

33

Hrorosas KOHTPOJIbHAA pa60Ta.




[Tpaktudeckas padora Ne2 mmo teme: «PelnieHre SKCIepUMEHTAIBHBIX 337a4 Ha WACHTH(PHUKAIMIO OpraHndecKkux u| 1

HEOPraHUYECKUX BELIECTBY.
34

CopeprkaHue nporpammbl yuebHoro Kypca
Temal. CtpoeHmne aToma u nepuoaunyeckmin 3akoH [i. U. Menpgeneesa

OcHoBHbIE CBe/IeHUS] 0 CTPOEHUM aTOMa. SIpo: IPOTOHBI U HEUTPOHBL. M30TOMBI. DIIeKTPOHBI. DIIeKTPOHHASI 0007104YKa. JHEPreTHUECKU YPOBEHb.
OcoOeHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MeproAoB nepuoandeckoit cucremsl 1. M. MenaeneeBa (mepexoaHbIx
anemeHToB). [ToHsTHE 006 OpPOUTANSX. S- U P-OpOUTANIH. DIEKTPOHHBIE KOH(UTYpAITTK ATOMOB XUMHUYECKHIX AJIEMEHTOB.

epuoauveckuii 3akon /I.1. MeHnaeneeBa B cBeTe Y4eHHsI O CTPOCHHH aTOMA.

Otkpsitue Jl. . MenneneeBbm nepuoanyeckoro 3akona. [lepuoaudeckas cucrema xumuueckux 3inemenToB Jl. . Menneneesa - rpaguueckoe
0TOOpakeHHEe MEePUOINIECKOro 3akoHa. OU3nueckuii CMbICI OPSAIKOBOrO HOMEpa JIEMEHTa, HOMEpPa Meprojia U HoMepa Ipynibl. BaieHTHbIe
3JIeKTPOHBI. [IpuunHBl N3MEHEHHs CBOWCTB 3JIEMEHTOB B NIEPHOAAX U Ipymnax (TIaBHBIX HOATPYIIax).

[TonoxxeHne Boopo/ia B IEpUOINYECKON cucTeMe. 3HaUeHUE EPUOANYECKOT0 3aKOHA U MEPUOIUUYECKON CUCTEMbl XUMUYECKUX 31eMeHToB /1. .
Menpeneesa s pa3BUTHS HAYKH U IOHMMAaHUs XMMUUYECKON KapTHHBI MHpa.

AemoHcTpauuu. Pasznnyrble Gopmbl NEPUOANYECKON CUCTEMbI XMMUYECKNX anemeHToB [. U. MeHaeneesa.

Na6opaTopHblit onbIT. 1. KOHCTpYyMpOBaHUE Nepruognyeckoi TabamLbl 31eMEHTOB C MCNO/b30BaHNMEM KapTOYEK.

Tema 2. CTpoeHue BewecTsa

HNonnas xumuyeckasi cBsizb. Katnonsl u annonsl. Knaccudukanus nonos. MlonHbie KpucTaummueckue pemeTku. CBOMCTBA BEIIECTB C ITUM THIIOM
KPUCTAJUIMYECKUX PELIETOK.

KoBajieHTHasi XMuMHYeCKasl CBA3b. DIIEKTPOOTPUIIATENBHOCTD. [losipHas u HenossipHash KoBaJleHTHbIE CBsI3U. Junosk. [ToaspHOCTE CBS3U 1
MOJIAPHOCTH MOJIEKYIbl. OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00Pa30BAHMSI KOBAJIEHTHOW CBSA3H. MOJIEKYISIpHBIE U aTOMHBIE
KpHUCTaJUIM4ecKhe pemeTku. CBOMCTBA BEIIECTB C ITUMU THUIIAMU KPUCTAJUIMYECKUX PEHIETOK.

Mertannuyeckasi XumMuueckasi ¢Bsi3b. OCOOEHHOCTH CTPOSHUS aTOMOB METAJUIOB. MeTauinuecKasi XUMHUECKast CBSI3b M METAJUTMYECKast
KpUCTayun4eckast pemerka. CBONCTBa BEMIECTB C TUM THUIIOM CBSI3H.



Boaopoanasi xumuueckasi cBsi3b. MeXMOJIEKyIIpHAs ¥ BHYTPHUMOJICKY/ISIpHAst BOJOPOHAS CBS3b. 3HAUCHHE BOAOPOIHON CBS3H ISl OpraHU3aIuu
CTPYKTYp OMOTIOIMMEPOB.

IMoammepsl. [InacTMacchl: TEPMOIIACTHI M PEAKTOIIACTHI, UX MPEACTAaBUTENIN U IpUMEHEHHEe. BostokHa: mpupotHble (pacTUTENbHBIE U )KUBOTHBIC) U
XUMUYECKHEe (MCKYCCTBEHHBIC U CHHTETHUYECKHE), UX MPEACTABUTEIN U IPUMEHEHHUE.

I'a3000pa3Hoe cocTosIHME BelecTBA. Tpu arperaTHeIX cOCTOSTHUS BObl. OCOOGHHOCTH CTpOECHHUS ra3oB. MOSIpHBIN 00bEM Ia3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, IPUPOAHBIH ra3. 3arps3HeHne arMoc(eps! (KUCIOTHBIEC JOXK/IU, TAPHUKOBBIN 3 dexT) u 6opnda
c HuM. IIpencTaBuTeny ra3000pa3HbIX BEIIECTB: BOJIOPO, KUCIOPOJ, YIIIEKUCIBIN ra3, aMMHaK, STHJIeH. VX momy4yenue, coOupanue u pacrio3HaBaHHeE.
Kuakoe cocrosinue Beuecta. Bona. [Torpedienne Bobl B ObITY M Ha TIPOU3BOACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yeTpaHeHusl. MuHepaibHbIe
BOJIbI, UX UCIIOJI30BAHUE B CTOJIOBBIX M JICYEOHBIX HEIX.

XKunkue KpuCTamIbl U UX IPUMEHEHHE.

TBepaoe cocrosinue BemecTBa. AMOp(HBIE TBEPbIC BEIIECTBA B IPUPOIC U B KHU3HU YEJIOBEKA, HX 3HaYeHUE U npuMeHeHue. Kpucrammaeckoe
CTPOCHHE BEIIECTBA.

Jucnepcusie cuctembl. [lonsTre o nucniepcHbix cucremax. JucnepcHas daza u qucnepcronnas cpena. Kiaccudukamus qucnepcHbIX CHCTEM B
3aBUCHMOCTH OT arperaTHOro COCTOSIHUS TUCTIEPCHOM CpeIbl i AUCIEPCHOHHOM (a3bl. [ pydoancIiepCHBIE CHCTEMBL: AIMYJIBCHH, CYCTIEH3UH, a3P 030JIH.
ToHkonMCIIEpCHBIE CUCTEMBI: TEJIN U 30JTH.

CocraB Bewectsa u cmecen. BewectBa MONTEKYNAPHOIo U HEMOTIEKY/TAPHOIO CTPOEHMUA. 3aKOH MOCTOAHCTBA COCTaBa BELLECTB.

[ToHsATHE «10JIA» U €€ Pa3HOBUIHOCTH: MaccoBas (J10Js 3JIEMEHTOB B COEIMHEHUH, JI0JIsl KOMIIOHEHTa B CMECH - J0JIS IPUMECEH, 101 pacTBOPEHHOT O
BELIECTBA B pacTBOpe) U 00beMHast. J[o1sl BbIX01a MPOAYKTa PEaKIIMK OT TEOPETUYECKU BO3MOKHOTO.

JemoHcTpanuu. MoJiens KpUCTAIIMYECKON peleTKH XJopuaa Hatpust. OOpa3isl MUHEPAIOB ¢ MOHHOW KPUCTAITMUECKON PEeLIeTKON: KalbluTa,
ranuta. Moaenu KpUCTAUTMYECKUX PEIIETOK «CYXOTo Jibjiay (MK nojaa), anmasa, rpaduta (uiu kBapia). Moaens mosiexynsl JJTHK. O6pasiib
iactMmace (peHosnopopmabaAeruiHble, MONINYpPETaH, TOIUITHIICH, MOJUIPONUIIEH, TOTUMBUHIIXJIOPUA) U U31enus u3 HuX. OO6pasiibl BOJIOKOH
(mepcTh, MIENK, alleTaTHOE BOJIOKHO, KAaIIPOH, JIaBCaH, HEIMJIOH) U nu3nenus u3 Hux. OO0pasipl HeOpraHM4EeCKUX MOJUMEPOB (cepa MilacTH4ecKasi, KBapil,
OKCH/JI aJTIOMUHHMSI, IPUPOIHBIE ATIOMOCHINKATHI). MoJiesib MOJIsipHOro 00beMa ra3oB. TpH arperatHbeIx cocTOsTHUS BOAbI. OOpa3iibl HAKUIHN B YalHHUKE
1 TpyOax IeHTpanbHOro oToruieHus. JKecTkocTh BO/IbI U crloco0bl ee ycTpaHeHus. [Iprubopsl Ha )kuakux kpucramiax. O6pasibl pa3InyHbIX
JMCTIEPCHBIX CUCTEM: dMYJIbCHUM, CYCIIeH3H, a3po3oiiel, reneit u 3omneit. Koarymauus. Cunepesuc. dddexr Tunnans.

JlabopaTopHble onbIThI. 2. OnpeseneHue TUIIa KPUCTAIUIMYECKON PELIETKH BEIIECTBA U OMHUCAHUE €r0 CBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKIIMEN
MOJIMMEPOB: MJIACTMACC U BOJIOKOH U M3JIenusl U3 HUX. 4. VcribiTaHNe BOJbl Ha )KECTKOCTh. Y CTpaHEHHE KECTKOCTH BOJBI. 5. O3HaKOMIIEHHUE C
MUHEpaJIbHBIMU BoJaMH. 6. O3HaKoMIIeHHE ¢ TucniepcHbIMU cucteMamu. IlpakTuyeckas padora Nel. [Tonyuenue, coOnpanue u pacrio3HaBaHUE
ra3os.

Tema 3. Xumnueckue peakuuu



PeaKuuu, naywme 6e3 usmeHeHUA COCTaBa BELLECTB. ANJIOTPONMUA U aNIOTPONHbIe BUAOU3MEHEHUA. MPUUYMHBI ANN0TPONUK HA NpUMepe
Mmoandukaumnin kKucnopoaa, yrnepoga v pocpopa. O30H, ero buonornyeckas posnb. U3omepbl U U3omepus.

Peaxnuu, maymmue ¢ M3MeHeHHe COCTaBa BellecTBa. Peaklinu coelnHeH s, pa3oKeHMsl, 3aMeIleHUs] U 0OMEHa B HEOPraHMUECKOW U OpraHu4ecKon
xuMuu. Peakunu 3x30- 1 sHA0TEpMUUEcKUe. TemnoBoi 3peKkT XuMuIeckoit peakiu 1 TEePMOXHUMHUYECKHE ypaBHEHU. Peakiuu ropenus, Kak
YACTHBIN CITydail 9K30TEPMUUYECKUX

peaKuui.

CKopocTh XMMHYECKO# peaKnHu. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT IPUPOABI PEarupyroIINX BELIECTB, KOHLIEHTPALUH,
TEMIIEPATYpPBI, IJIOLAAN TOBEPXHOCTU CONPUKOCHOBEHMSI U KaTanu3aTopa. Peakiuu romo- u rereporenssle. [loHsTHE 0 KaTanuse U KaTaau3aTopax.
@depMeHThI Kak OMOJIOrMYeCKHe KaTalu3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHMUS.

O0paTuMocTh XUMHYecKHX peakuuii. HeoOpatumeie u oOpaTumMbie XumMudeckie peakuui. COCTOSTHHE XUMHUYECKOTO PABHOBECHS TSI 00PaTUMBIX
XUMUYeCKHUX peakiuil. CriocoObl cMeIIeHUs] XUMUYECKOro paBHOBECHsI Ha IpuMepe CUHTe3a aMMuaka. [ToHsTre 00 OCHOBHBIX HayYHBIX MPUHIIMIIAX
IIPOM3BOJICTBA Ha IPUMEPE CUHTE3a aMMHAaKa UJIU CEPHOM KUCIIOTHI.

Posib BoabI B XMHYeckoii peakuuu. VicTuHHBIE pacTBOpBL. PacTBOpUMOCTh U KilaccH(UKalKs BEIIECTB 110 3TOMY IPU3HAKY: PACTBOPUMBIE,
MaJlopacTBOPUMBbIE U HEPACTBOPUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEINEKTPOJIUTHI. DIEKTPOIUTHYECKAs qucconuanus. KucioTel, OCHOBaHUS U COJIM C TOYKU 3PEHUS] TEOPUH JIEKTPOIUTUYECKOM
JUCCOLUAIIH.

XUMHYecKre CBOMCTBA BOJIbI; B3aUMOIEHCTBHE C METAJUIAMU, OCHOBHBIMH U KMCIIOTHBIMH OKCHUJIaMH, Pa3I0oKEHUE U 00pa3oBaHue
KpUCTAJIIOTUAPATOB. Peakiuy rufpaTaliii B OpraHn4eCKol XUMHH.

I'uaposu3 oprannyecknx ¥ HeopraHu4eckKux coequHenmii. Heo6parumebiil ruaponns. O6patuMselil ruaponus conel. I'uaponns opraHndeckux
COEMHEHMH U €ro NPAKTUYECKOE 3HAUEHUE IS [TOJIyUYEHUs THIPOJIM3HOIO CIUpTa U MblIa. bruoslornyeckast posib THAPOJIN3A B IIJIACTUUECKOM U
SHEPreTHYEeCKOM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

OKuHCIMTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CteneHb okucieHus. OnpeseneHue CTeneHn OKUcaeHus o popmyse coequHenus. [lonstue oo
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIeHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DJIEKTPOJIH3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIECcC. DIEKTPOIN3 PacIlIaBOB U PACTBOPOB Ha IPUMEPE XJIOpUAa HATPUSL.
[IpakTHueckoe MPUMEHEHHE IEKTPOIIN3a. DINEKTPOIUTHYECKOE TIOJTYICHHUE ATTFOMUHUS.

Jemoncrpauuu. [IpeBpamenne kpacuoro gocdopa B 6enbiit. O30HaTop. Moaenu Monekynn H-OyTana 1 U300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKLIUU
OT MPHUPO/IbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJJMHAKOBOM KOHLEHTPALIUU C OJUHAKOBBIMU I'paHyJlaMU IIUHKA U
B3alMOJEICTBUS OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB (MarHus, LINHKA, XKeJle3a) C COISIHON KUCI0TOM. B3aumoelicTBue pacTBOpOB CEPHOM
KHCIIOTHI C pacCTBOpaMH THOCYJIb(aTa HATpUs Pa3IMYHON KOHIEHTPALMU U TeMIiepaTypbl. Mojiens Kumsiiero ciosi. Paznoxenue nepokcuaa Boaopoaa
C TMOMOIIIBIO KaTanu3aropa (okcuaa mapranua (IV)) u karanassl ceIporo msca u celporo kaprodens. [Ipumepsl HEOOPaTUMBIX PEaKIUN, UIYIIHX C
oOpa3zoBaHHMEM OcajKa, ra3a Wiu Bojbl. BzauMopeiicTBue nutus u Hatpus ¢ Bogoi. [lomyuenue oxcuaa docdopa (V) u pacTBopeHue ero B BOJe;
UCTBITAaHUE TIOJTYYEHHOTO pacTBopa JakMycoM. OOpa3isl KpUCTAIIOTHAPATOB. VcnbITaHHE PACTBOPOB JIEKTPOIUTOB M HEAJIEKTPOJIUTOB HA MPEIMET



JUCCOLUAIMH. 3aBUCUMOCTD CTENIEHH JIEKTPOIUTUYECKON TUCCOLMALMU YKCYCHOM KUCIOTHI OT pa3daBiieHust pactBopa. [ 'uaponu3 kapOuaa Kanblus.
I'uaponns kapOOHATOB MIETOYHBIX METAJUIOB M HUTpaToB nMHKa wiu ceuHUa (II). [Tomyuenune mpuna. [IpocTeiinie OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC
peaKIyy; B3aMMOJICHCTBHE IIMHKA C COJITHON KHCIIOTOM M KeJie3a ¢ pacTtBopoM cyibdara menu (II). Moaens anektponuzepa. Moaenb 371eKTPOTU3HON
BAHHBI JUIsI IOJTYYEHUS aTFOMUHHUS.

JlabopaTopHble onbIThI. 7. Peakius 3amerieHus Meau >Kele30M B pacTBOpPE MEIHOT0 Kyropoca. 8. Peakiuu, naymue ¢ o0pa3oBaHHeM OcaJlka, ra3a U
Bozbl. 9. [lonyyeHune KUCIopoaa pa3ioKeHHEM IMEPOKCHUIa BOAOPOIa ¢ MOMOIIbI0 okcuaa mapranna (IV) u karanassl ceiporo kaprodens. 10.
[Tonyuyenue BoAOpoO1a B3aUMOACHCTBUEM KUCIIOTHI ¢ HUHKOM. 11. Paznuunble ciayyau ruposnsa coJien.

Tema 4. BemrecTBa 1 ux cBoiicTBa

Metasubl. B3aumoeiicTBe METAIJIIOB C HEMETaJIaMU (XJIOPOM, CEPO U KHCIIOPOoIoM). B3anumoielicTBrE MIENOYHBIX U HIEI0YHO3EMETbHBIX
METAJIJIOB C BOAON. DIEKTPOXUMHUECKUN Psii HAPSKEHUM MeTajuioB. B3anmozeiicTBre MeTamioB ¢ pacTBOpaMU KUCJIOT U COJIeH. ATIOMUHOTEPMUSL.
B3aumoneiicTBue HaTpus ¢ ITAHOJIOM U (HEHOIOM.

Kopposus metannos. [loHsTHE 0 XUMHUYECKON U JIEKTPOXUMUYECKON KOPpO3un MeTaJlIoB. CriocoObl 3alllUThl METAINIOB OT KOPPO3UH.
Hemerannbl. CpaBHUTENIbHAS XapaKTEPUCTUKA TAIOI€HOB KaK HanboJsiee TUIMYHBIX MpeJicTaBuTenell HeMeTaoB. OKUCIUTENbHbIE CBONCTBA
HEMETaJUIOB (B3aUMOJICHCTBHE C METAJUIAaMU M BOZOPOAOM). BoccTaHOBUTEIbHBIE CBOWICTBA HEMETAIUIOB (B3aMMO/ICHCTBHE ¢ Ooiee
3JIEKTPOOTPHLIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnorsl Heopranuveckue u opranndeckue. Knaccupukanus kuciaor. XMMHUUECKHE CBOMCTBA KUCIIOT: B3aUMO/IEHCTBHE C METaJUIaMU, OKCHIaMU
METAJUIOB, THIPOKCUAMU METAJUIOB, COJISIMU, CIUpTaMH (peakuus stepudukanuu). Ocobble cBOICTBAa a30THOM U KOHIIEHTPUPOBAHHOM CEpHOM
KHCIIOTBI.

OcHoBaHMA HeopraHU4Yeckue u opraHuyeckne. OCHoBaHMA, UX KnaccuPpukauma. Xummyeckne CBOMCTBA OCHOBAHWIN: B3aMMOAENCTBME C

KNCNOTaMU, KNCIOTHbIMW OKCUAAMU U CONAMU. PasnoxkeHue HepPacCTBOPUMbIX OCHOBaHUN.

Coum. Knaccugukanus coneif: cpeiHue, KUCIble 1 OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIEH: B3aUMOJICHICTBHE C KMCIOTaMH, IIeJI09aMy, MeTallIlaMH
u consamu. IlpencraBurenu coneil 1 UX 3HaYeHUE. XJIOPHUI HATpHsl, KapOOHAT Kaiblus, pocdar kanpus (CpeHUe CON); THIPOKapOOHAThl HATPUS U
aMMOHHUSI (KHCIIbIE CONN); TuApoKkcokapOonaT meau (1) - mamaxut (OCHOBHas COJIb).

KauecTBeHHBIE peakIK Ha XJIOpUI-, Cylb(dat-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUSs, KaTHoHbI xkenesa (II) u (I1I).

leHeTUuecKan cBA3b MeXAY KNnaccamu HeOpraHUYeCKUX M OpraHUYecKUX coegmHeHnn. NoHATME O reHeTUYECKOW CBA3M U reHeTUYeCKMX PAaaX.
FeHeTnuyecknin paa metanna. FleHeTnyecknii pag HemeTanna. Ocob6eHHOCTU reHeTUYeCKoro pAsa B OPraHMYecKkon XMmmm.

Jemouncrpanun. Komieknus o6pa3ioB MeTaisioB. BzaumoaeiicTBue HaTpusi M CypbMBI C XJIOPOM, JKelie3a ¢ cepoil. ['opeHre MarHus u aqToMUHUS B
KHciopoie. BzaumozeiicTBre nie104H03EMEIBHBIX METAJUIOB € BOJI0M. B3aumoielicTBrue HaTpuUs C 3TaHOJIOM, LIMHKA C YKCYCHOM KUCIIOTOH.
AnroMuHOTEpMHUS. B3anMoielicTBHE MeIM C KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbTaThl KOPpO3UHM METAIIIOB B 3aBUCUMOCTH OT YCIIOBHU €€
npotekanus. Komnekuus o6pa3noB HemMeTauioB. B3aumoseiicTBre XI0pHOi BObI ¢ pacTBOpoM Opomua (noauaa) kanus. Kosmekuus npupoaHbIx



OpraHUYEeCKUX KUCIOT. PazbaBieHnEe KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI. B3anmoelicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C
caxapom, HEJUTI0JI0301 U Mebio. OOpa3ibl MPUPOTHBIX MUHEPAIOB, COICPIKAIINX XJIOPU HATpUs, KapOOHAT KaibIHs, pochaT KabLus
u rusipokcokap6onat menu (II). O6pa3iipl NUIIEBBIX MPOIYKTOB, COAEPIKALIUX THAPOKAPOOHATHI HATPUS M AMMOHUS, KX CLIOCOOHOCTH K
Pa3I0KEHUIO IPU HaIPEBAHUU.

l"amenue coapl ykcycom. KauecTBeHHbIE peakiiuu Ha KATHOHBI U aHUOHBI.

JlabopaTopHusbie onbIThI. 12. McnipiTaHuE pacTBOPOB KUCIIOT, OCHOBAHUI U coJiel mHAuKatopamiu. 13. B3aumopelicTBue coyssHON
KHCIIOTHI M paCTBOpa YKCYCHOM KHCIIOTHI ¢ MeTauiaMu. 14. BzaumoelicTBrE COMSHOM KUCIOTHI  pacTBOPa YKCYCHOU KHCJIOTHI €
OCHOBaHMsMHU. 15.

B3anmoaeiicTBre COJIIHOM KUCIOTHI M paCTBOPa YKCYCHOM KMCIIOTHI ¢ colsiMu. 16. [TosryyeHue u cBoMiCTBa HEPACTBOPUMBIX OCHOBAHMIA.
17. Tuaponus XJI0pUIOB U AllETATOB IIEIOYHBIX MeTaLIOB. 18. O3HaKOMIIEHHE C KOJUICKIMSMU: a) METAILJIOB; 0) HEMETAJNIOB; B) KUCJIOT; T)
OCHOBaHUI; ) MUHEPAJIOB U OMOJOTUYECKUX MaTepUaioB, COJEPKAINX HEKOTOPbIE COIH.

Mpakrtuyeckan pabora Ne2. PelweHure aKcneprMMeHTabHbIX 3334 Ha MAEHTUOUKALMIO OPraHNYECKUX U HEOPraHNYECKUX COeQUHEHU.
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