PabGouas nporpamma no xumuu 10-11 kiaacc no YMK TI'aopuensina O.C.

1. IMosicHUTEBbHAA 3aAIIUCKA

PaGouas ImporpaMma 1o XuMnum COCTaBJICHA IJIA YUalllUXCA 10 xnacca , Ha
OCHOBAHHHU CJIICAYIOIUX JOKYMCHTOB!

— IIporpammsl i1t 061eo6pazoBarenbubix yupexxaenui O.C.I'abpuensna.

H3yuenue xumuu Ha 0a3060m yposeHe cpeoHez0 (nNoaHO20) o00uLe2o

00pazoeanus HANPAGIEHO HA 0OCMUMCEHUE CTIeOYIOUWUX YeTlell:

®  OCBOCHME 3HAHMU O XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHON
KapTUHBI MHUPA, BAXXHEHUIIINX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPHUSIX;

®  OBJIAJIeHUE YMEHUSIMM ITPUMECHSTh TOJIydCHHBIE 3HAHUS TSI OOBICHEHUS
Pa3HOOOPa3HBIX XUMUYECKUX SIBJICHUN U CBOMCTB BEILIECTB, OLICHKU POJIU
XUMUHU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTUM U MOTYYSHUH HOBBIX
MaTepHuasoB;

¢  pa3BUTHENO3HABATEJIbHBIX HHTEPECOB U MHTEIUICKTYAIbHBIX CITIOCOOHOCTEH B
MPOIIECCE CAaMOCTOSITEILHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUM C
MCIIOJIb30BAHUEM Pa3IMYHBIX UICTOYHUKOB HH(POpMAIIUK, B TOM YUCTIE
KOMITBIOTEPHBIX;

®  BOCHMTAHHEYOEKIECHHOCTH B TO3UTUBHOMN POJIU XUMUU B KU3HU
COBPEMEHHOT0 00111eCTBa, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBBIO M OKPYXKAIOIIEH Cpelie;

® [NpUMEHeHHe MOJYyYeHHbIX 3HAHUH U YMEeHU# 17151 0€3011acHOr0
MCITIOJIb30BAHMS BEIIECTB U MaTepUaIOB B OBITY, CETHCKOM XO35UCTBE U Ha
MIPOU3BOJICTBE, PEUICHUS MPAKTUYECKUX 33]]a4 B IOBCEAHEBHOMW JKU3HHU,
MpEeAYNPEKICHUS SIBJICHUN, HAHOCSIINX BPEJl 3I0POBBIO YEIIOBEKA U
OKpY>KarollleH cpeae.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe.

N3 benepanbHOTo KOMIOHEHTA y4eOHOTO IJIaHA HA U3YYCHUE XUMUU B X
Kkiacce orBoauTcs 70 yacoB Ha y4ueOHBIN Tof, U3 pacuera - 2 yueOHBIX Jaca B
HEJICNI0, U3 HUX JIJIS IIPOBEJCHUS KOHTPOJIBHBIX - 3 yaca, IPaKTHUYECKHUX padorT -
2 yaca.

TpeOoBaHus K YPOBHIO NOATOTOBKY YUAIMXCS

B pe3yabTare u3yuyeHusi XMMUHM HA 0230BOM YPOBHE YUYEHHMK J10JIKEH
3HATH/IIOHUMATH

®  gaxicHellUe XUMUUECKUE NOHAMUABEIICCTBO, XUMHUYECCKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAasi W MOJIEKYJSIpHAsT MAacChl, MOH,
aJUIOTPOMHUS, M30TONbI, XWUMHYECKas CBS3b, JJIEKTPOOTPHULIATEIILHOCTD,
BAJICHTHOCTh, CTENIEHb OKUCJICHUSI, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00beEM,



BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs, PACTBOPHI,
ANEKTPOJIAT U HEAIEKTPOJIUT, MIEKTPOJUTHYECKA JUCCOLNALNS, OKUCITUTEID
U BOCCTAaHOBHUTENb, OKHCJICHHE M BOCCTAHOBJICHHME, TEIIOBOM 3¢ deKT
peaKuuu, CKOPOCTh XMMUYECKON PEAKINH, KATalln3, XUMUYECKOE PABHOBECHE,
YIJIEPOJHBIN CKENeT, PyHKIMOHANIbHAS IPYIIa, U30MEPHsI, TOMOJIOTHS;

OCHOG6HblE 3AKOHbI XUMUU: COXPAHEHUsS MAacChl BELIECTB, IOCTOSHCTBA
COCTaBa, MEPUOINIECKHUMN 3aKOH;

OCHOBHble meopuu XumMuu: XUMHYECKOM CBS3H, DSIJIEKTPOJIUTHUYECKOU
JTMCCOLIMAIIUM, CTPOEHUSI OPTraHUYECKUX COCIMHEHU;

GaIICHellUe 8euiecmea U mamepuabl: YKCyCHasl KUCIIOTa; METaH, dTUJICH,
aneTusiieH, OEH30JI, 3TaHOJ, >KUpPbI, MbLIa, TJIOKO3a, caxaposa, Kpaxmal,
KJIeTUaTka, OEJIKM, MCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, KaydyKH,
IJIACTMACCHL.

yMeTh

HA3b16amMb N3yYCHHBIE BEIIECTBA N0 «TPUBUAIBHOIY MU MEXITYHAPOTHOM

HOMEHKJIATYPE;

onpedenamp: NPUHANIECKHOCTD BEIIECTB K Pa3IUYHBIM KJIacCaM

OPTaHUYECKUX COECAUHEHUM;

XapaKmepu306amas: BEIIECTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX

COEJIMHEHUI; CTPOCHUE U XUMHUYECKUE CBOMCTBA N3yUYEHHBIX OPraHUYECKUX

COCIMHCHUM,

00bACHAMb: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS;

IIPUPOAY KOBAJIIEHTHOM CBSI3H.

6bINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACIIO3HABAHUIO OPraHUYECKUX

BELIECTB;

npo8oOUmb CaMOCTOATEIbHBIN MMOMCK XUMUYECKON HH(POpMaLUU ¢

WCITOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-IIOMYJISIPHBIX U3/1aHUM,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); CIoJIb30BaTh

KOMITBIOTEPHBIE TEXHOJIOTUH 711 00pabOTKH U Mepeiaul XUMUYECKOU

UH(pOpMaLIH, U €€ TPEACTABICHUS B Pa3IMYHBIX (OpPMaX;

HCIO0JIBb30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTHYECKOil
NAeITeJIbHOCTH U MOBCEAHEBHOM KU3HU IJISA:

OOBSICHEHHUSI XUMUYECKHUX SBJICHHUH, TPOUCXOSIINX B IPUPO/JIE, OBITY U Ha
MIPOU3BOJICTBE;

OIIPEICTICHHS BO3MOXKHOCTH TIPOTCKAHMSI XUMUYECKUX MTPEBPALCHUH B
Pa3IMYHBIX YCIOBHSIX U OLIEHKH UX TOCIIEICTBUN;

AKOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYIKAIOIICH cpejie;

OIICHKH BIIUSTHUS XUMHUYCSCKOTO 3arPS3HCHHS OKPYXKAIOIICH Cpeibl Ha
OpPTraHM3M YeJIOBEKAa U JIPYTUE KUBBIC OPTaHU3MBI;

0e30macHOro 0OpaIeHus C TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 00OPYIOBAHHUEM;



®  [PUTOTOBJICHHS PACTBOPOB 33JaHHOW KOHIEHTpAIMHU B OBITY U Ha
ITPOU3BO/ICTBE;
®  KPUTHYECKOHU OLIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(MOpMALIHH,
ITOCTYNAOIIEN U3 PA3HBIX NCTOYHHUKOB.
Coaepxanue yueOHOro npeamera

Beenenne (1 u)

[Ipenmer oprannueckoit xumuu. CpaBHEHUE OPTaHUYECKUX COEAUHEHUN C
HeopraHndeckuMu. [IpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUYECKNE OPraHUYECKUE
COCIMHEHUS.
Tema 1

Teopusi cTpoeHHst OPraHUuYeCKUX COeAMHEHUH (7u)
BanentHocTh. XMMHUUECKOE CTPOCHUE KaK MOPSAIOK COEUHEHUSI aTOMOB B
MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJ0XKEHUSI TEOPUH XUMUUYECKOTO
CTPOEHHMS OPTAHUYECKUX COeTMHEHUN. [[oHsATHE O TOMOJIOTMU U TOMOJIOTaX,
M30MEPHUHU U U30Mepax. XUMHIeckue GopMyJsibl U MOJICIIH MOJIEKYJI B
OpraHUYECKOW XUMHH.
JemoncTpanun. Moenau MOJIEKYJ TOMOJIOTOB K H30MEPOB OPraHUYECKUX
COCIUHECHUMH.
Tema 2

YrieBoaopoabl U MX NPUPOAHbIE HCTOYHUKH (154)

[Tpuponnsbiii ra3. Ankansl. [Ipupoanslii raz kak Toruso. [Ipeumyniectsa
MIPUPOJIHOTO Ta3a nepes APyruMu Buaamu Tornsa. CocTaB IpUPOIHOTO rasa.

A JI K a H BI: TOMOJIOTUYECKHUH DA, U30MEPUS U HOMEHKJIATYPa AJIKAaHOB.
XuMu4ecKkue CBOMCTBa aJIKaHOB (HA MpUMEpPE METaHa U 3TaHa): TOPEHUE,
3aMeIleHUE, PA3JIOKEHNUE U AeTuapupoBanue. [ I[puMeHeHne ankaHoB Ha OCHOBE
CBOMCTB.

A 11 K € H bl. DTUJICH, €ro MOJy4YeHHE (JIETUIPUPOBAHUEM dTaHA U
JeruipaTaiyeit aTanona). XMuMUYeCKUe CBOMCTBA 3TUJICHA: TOPEHHE,
KaueCTBEHHBIEC peakinuu (oOeciBeurBaHuEe OPOMHOI BOJBI U PacTBOpa
nepMaHraHaTa Kainus), ruaparamnus, nonuMmepusanus. [lonmatunen, ero cBocTBa u
npuMeHeHue. [IpuMenenne sTuiaeHa Ha OCHOBE CBOKWCTB.

AnkanueHbl U Kayuy Kk u. [lonsatue 00 ankagueHax Kak yIriaeBOI0POIax C
JIBYMSI IBOWHBIMH CBSI3SIMU. XHUMHUYECKHE CBOMCTBA OyTaaneHa-1,3 u u3onpeHa:
oOeclBeunBaHUE OPOMHOI BOJIBI U TTOJIMMEPHU3AITS B Kayuyku. Pe3una.

A 1 K 4 H bl. ALIETWIEH, €r0 MOJyYeHHE MUPOJIU30M METaHa U KapOUHBIM

crocoboM. XMMUYECKUE CBOMCTBA alleTUJICHA: TOpeHue, 0OeClBeUBaHUE
OpOMHOM BOJIbI, TPUCOETUHEHHE XJIOPOBOJOpOAa U ruapaTanus. [I[pumenenue
alleTUJICHA Ha OCHOBE CBOMCTB. Peakuns noiumepusaud BUHUIXJIOPUIA.
[ToMMBUHUIXIOPUA U €T0 IPUMEHEHHUE.
b e H 3 0 1. [lony4yenue OeH30a U3 TeKcaHa U alleTHJIeHa. XUMUYECKHE CBOMCTBA
OeH3o051a: TOpEeHHe, rajJoreHupoBanue, HuTpoBanue. [I[pumenenne 6eH3ona Ha
OCHOBE CBOWCTB.

H e ¢ 1 5. CoctaB u nepepadorka HedTu. Hedrenponykrsl. beH3uH u nmoHstue



00 OKTaHOBOM YHCIIE.

JlemoHcTpanuu. ['opeHre Merana, sTuieHa, anerniaeHa. OTHOLIEHHE METaHa,
ATUIICHA, alleTUJIeHa U OEH30a K pacTBOPY IepMaHraHara Kajus 1 OpOMHOM BOJIE.
IlonyuyeHne 3THIIEHA peakuuen AeruapaTalyy 3TaHoIa U AETOJINMEPHU3aLAN
MOJIMATUIIEHA, alleTUIIEHA KapOUIHBIM crtocoO0M. PaznoxkeHnue kayuyka npu
HarpeBaHWUM, UCTIBITAHUE TPOJYKTOB Pa3IOKEHUs HAa HenpeneabHoCTh. Komnekus
o0pa3ioB HePTH U HEDTETPOYKTOB.

JlaGopaTtopHble ONBITHI.

1. Onpenenenre 3IEMEHTHOTO COCTaBA OPTaHUYECKUX COECIUHEHUM.

2. M3roroBieHne MOJEINIEN MOJIEKY YIIIEBOJOPOAOB.

3. OGHapyx’eHHe HeNPeeIbHBIX COCIMHEHUN B KUJIKUX HE(PTEIPOIyKTaX.

4. ITonyueHue 1 CBOMCTBA alleTUJICHA.

5. O3HakomyieHue ¢ kosuiekiueit «HegTs 1 mpoayKThI ee mepepadoTKI.

Tema 3

Kucnopoacoaep:kamme opranHudecKkne coeJHHEHNsI U MX IPUPOJAHbIE
UCTOYHUKH (19u)

EnuHCTBO XMMHAYECKOW OPraHU3ALMH )KUBBIX OPraHu3MOB. XUMHUYECKUNA COCTAB
KHUBBIX OPraHU3MOB.

C nu p 1 b1. [lonyuenue 3TaHoNa OpPOKEHUEM TIIIOKO3bI U TUIpaTaliei 3TUIeHa.
['uapokcunbHas rpynmna kak pyHkIuoHanbHas. [IpeacraBienue o BOIOpOaHON
CBA3U. XMMHUYECKHE CBOMCTBA 3TAHOJA: TOPEHUE, B3aUMOJECICTBUE C HATPUEM,
o0Opa3oBaHue MPOCTHIX U CIOKHBIX 3()UPOB, OKUCIEHHE B anbaerui. [Ipumenenue
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBHS U MPEAYTIPEKACHUE.

[ToHsiTHE O MpEAETbHBIX MHOIMOATOMHBIX CIIUpTax. [ IMIEpUH Kak IpeIcTaBUTEINb
MHOTOaTOMHBIX CIUPTOB. KadecTBeHHas: peakliisi HA MHOITOATOMHBIE CIIUPTHI.
[IpumeHnenune nmnepuHa.

Kamenns i yrouas. @ eH o i Kokcoxummyeckoe Mpou3BOJICTBO U €ro
npoaykuus. [lomydyenne penona kKokcoBaHneM KaMeHHOTo yrisl. Bzanmuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE (DeHOJa: B3aMMOJEHCTBUE C THIPOKCUAOM HATPHUSI U
a30THOU kucioTou. [Tonukonaencamus ¢pexona ¢ GopManbIeruioM B
dhenonopopmanbaeTuiHy0 cMoiy. [Ipumenenne ¢peHona Ha OCHOBE CBOMCTB.

A nppaeru sl [lonyyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIINX
cupTOB. XMMHUYECKHE CBOMCTBA albJAETHI0B: OKUCIEHUE B COOTBETCTBYIOIIYIO
KHCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIMI criupT. [[puMenenune
(dopMmanberuia u aleTanbieruja Ha OCHOBE CBOMCTB.

KapO6oHoBB € KucCIao0T bl [lodydyeHre KapOOHOBBIX KUCIOT OKUCICHUEM
abJACTHI0B. XMMHUYECKHNE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIHE CBOMCTBA C
HEOPraHWMYECKUMHU KUCIIOTaMU U peakuus stepuduxanyu. [Ipumenenne ykcycHon
KHCJIOTBI HA OCHOBE CBOMCTB. BrIciIne KUpPHBIE KUCIOTHI HA IPUMEPE
MAJIbMUTHHOBOM U CTE€APUHOBOM.

Cnoxuble > upsl U XK up bl [lomydyeHne cnoxHbIx 3pUpPOB peakuuen
stepudukanuu. CrnoxxkHble 3QUpbl B IPUpOJe, X 3HaueHue. [[pumenenue
CJIOKHBIX 3(PUPOB Ha OCHOBE CBOMCTB. JKHpBI Kak cl0KHbIE 3Qupbl. XUMUYECKHE
CBOICTBA )KMPOB: TUAPOJIN3 (OMBUICHUE) U TUIPUPOBAHUE KUIKUX KUPOB.
[IpuMeHeHue KUPOB HA OCHOBE CBOKCTB.



Y riuaeBo bl YIIEBObI, UX KiIaccu(UKALKA: MOHOCAXapu/ bl (TII0K034),
aucaxapubl (caxapo3a) u mojimcaxapu/ibl (Kpaxmai v [eJUIi03a). 3HaYeHUe
YIJIEBO/IOB B )KMBOMW MPUPOJIEC U B KU3HU YETIOBEKA.

['moko3a - BelecTBO ¢ IBOMCTBEHHON (PYHKIMEHN - albAeTUA0CTUPT.
XHUMHUYECKUE CBOMCTBA IIIFOKO3bl: OKHCIIEHHUE B TNIFOKOHOBYIO KUCIOTY,
BOCCTaHOBJIEHUE B COPOUT, OpokeHue (MOJIOYHOKHUCIIOE U CIIUPTOBOE).
IIprmeHeHune MIOKO03bl Ha OCHOBE CBOMCTB.

Hucaxapunsl u monucaxapuabl. [IoHATHE 0 peakIusaX MOJTUKOHICHCAIINH 1

TUPOJIN3a HA IPUMEPE B3aMMOIIPEBPAICHUM: nmokoza <
MoJIMCaxapu/I.

Hemoncrpanuun. OKUCIICHUE cIUpTa B alibAeruj. KauecTBeHHas peakius Ha
MHOTOAaTOMHbIE ciupThl. Komeknus «KaMeHHbIN yroiab U IPOAYKTHI €10
nepepaboTKu». PacTBopuMOCTh (heHoMa B BOJIEC MPU OOBIYHON TEMIIEPAType U IPH
HarpeBanun. KayecTBeHHbIe peakiuu Ha (heHoJ. Peakius «cepeOpssHOro 3epKaiay
aJIbJCTUA0B M TIIOK03bI. OKHUCICHUE aabJACTUI0B M TJIFOKO3BI B KUCJIOTHI C
nomotibio rugpokcuaa meau (11). Ilomydyenne ykcycHO-3THIIOBOTO U YKCYCHO-
n3oammioBoro 3¢upos. Komiekuus a¢pupHbix Macen. KauecTBeHHas peakius Ha
KpaxMarll.

JlaGopaTtopHbie ONBITHI.

6. CBolCTBa 3THJIOBOTO CIUPTA.

7. CBoiiCTBa MIMIEPHHA.

8. CpoiicTBa (hopMabaeruia.

9. CBolicTBa YKCYCHOW KUCJOTHI.

10. CBoiicTBa KHPOB.

11. CpaBHEeHUE CBOKCTB pacTBOPOB MbLIIa U CTUPATILHOIO MOPOIIIKA.

12. CBoiicTBa IIIIOKO3HI.

13. CoiicTBa kpaxmaiia.

Tema 4.

A3oTconep kaiiue COeJUHECHUS U UX HAXOKIeHUe B :KUBOI npupoxae (9 u)

A M u H bl [lonsitue 06 amunax. [lomyuenrne apoMaTH4eCKOro aMUHa - aHUJIMHA -
U3 HUTpOOEH30a. AHWIMH KaK OpraHndeckoe OCHOBaHuE. B3anMHoe BiusHue
aTOMOB B MOJICKYJIE aHUJIMHA: OCTIabJIeHNEe OCHOBHBIX CBOMCTB M B3aUMOJICHCTBHE
¢ OpoMHo# Bogoi. [IpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHUC IO T bL. [lonyyeHne aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U
TUIPOJIN30M OEJIKOB. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT KaKk aM(OTEpHBIX
OpraHWYECKUX COEAMHEHUN: B3aUMOJICHCTBHUE CO IIEIOYAMH, KHUCIOTAMHU U IPYT C
JpyroM (peakiius NoJuKOoHIeHcaun). [lentuaHas cBA3b U MOIUIEOTHIBL.
[IpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonyuenue GesnKoOB peakuuen MOJIMKOHACHCAIIUA aMUHOKHUCTIOT.
[lepBuyHas, BTOpUYHAS U TPETUYHAS CTPYKTYpPbI O€JTKOB. XMMUYECKHUE CBOMCTBA
OENKOB: TOpEHHeE, IeHATypalusl, THUIPOJIU3 U LIBETHBIE peakiuu. buoxumMuueckue
(byHKITUU OEIIKOB.

['eHeTnuecKas CBSA3b MEXKIY KIACCAMU OPTraHUYECKUX COCIMHEHHUM.

HyxkiienHoBbie KucnoTbl. CUHTE3 HYKJIEMHOBBIX KUCIOT B KJIETKE U3



Hyks1eoTH10B. OOuIMii naaH crpoeHus Hykiaeotuaa. CpaBHEHUE CTPOSHUS U
¢bynkuit PHK u JIHK. Ponps HyKJI€MHOBBIX KHUCIIOT B XpaHCHHUH U TIepeaaye
HaciencTBeHHon nHpopmaruu. [loHsTHEe 0 OMOTEXHOJIOTHU U TEHHON WHKCHEPHUH.
JemoncTpanuu. BzanMonencTere aMMuaKka U aHUJIMHA C COJISTHOM KHCIIOTOM.
Peakius anunrHa ¢ OpoMHOM Bos0i. Jloka3arenbCcTBO HAIMUMS (PYHKIIMOHATIBHBIX
Ipynn B pacTBOpax aMUHOKHUCIOT. PacTBopeHue u ocaxaeHue 6enkoB. LIBeTHbIe

peakiuu OelIKOB: KCAaHTOIIPOTEUHOBAs U OuypeToBasi. [ opeHre nTuubero nepa u
%
mepcTsaHor Hutu. Monens monekyiel JIHK. [lepexonsl: aTanon  sTuieH
- - -
STWIEHITIMKONIb  ATHiIeHrMKomAT Meau (I11); aTanon  sTaHane  3TaHOBas

KHCJIOTA.
JlabopaTopHuble onbIThl. 14. CBOICTBA OETKOB.
IIpakTuyeckas padora Nel. Unentudukaiuss opraHu4ecKux COSAMHEHUH.

Tema 5 buonocuuecku akmusHnvie opeanuyeckue coeournenus (4 u)

® e p me HTbl. DepMeHTHI KaK OMOJIOTUYECKHIE KaTaIU3aTOPbl OCIIKOBOM
npupozabl. OcobeHHocTH HyHKIIMOHUPOBaHUS GpepMeHTOB. Poib hepmeHTOB B
KU3HEJIECATEIBHOCTH KUBBIX OPraHU3MOB M HAPOJIHOM XO3SMCTBE.

B uTawmu H bl [lonsTue o BuTamunax. Hapymienusi, cBsizaHHbIE ¢ BATAMUHAMMU:
ABUTAMUHO3bI, TMIOBUTAMUHO3bI U TUNIEPBUTAaMUHO3bI. Butamuu C kak
MPEJICTABUTENb BOAOPACTBOPUMBIX BUTAMHUHOB U BUTAMUH A KaK MPEACTABUTEIb
KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bI. [IOHSITHE O TOPMOHAX KaK TYMOPAJIbHBIX PETYJISATOPAX
KU3ZHEJICITEILHOCTH KUBBIX OPraHn3MoB. MIHCYIIMH U agpeHalud Kak
npejacTaBuTeny ropMoHoB. [Ipodunaktuka caxapHoro nuabdera.

Jle x apcTBa. JIekapCTBEeHHAass XUMUS: OT HATPOXUMHUHU 10 XUMUOTEPATTUH.
Acnupusd. AHTUOMOTHKY U AucOakTepro3. HapkoTnueckue BemiecTna.
Hapkomanus, 6ops0a ¢ Heil u nmpoduIaKkTuKa.
JdemoncTpanuu. PasnoxeHnne nepokcuia BOIOPOAA KaTajla30M ChIPOTo Msica U
ceiporo kaprodens. Komrekus CMC, coaepkamux SH3UMEBL. cribITanue cpess
pactBopa CMC unaukaropHoit Oymaroii. Unmmroctparuu ¢ gpororpadusmu
’KUBOTHBIX C PA3IMYHBIMHU (pOpMaMU aBUTaMHHO30B. KoyeKmus BUTAMUHHBIX
npenapatoB. McnbITanue cpejipl pacTBopa aCKOPOMHOBOM KUCIOTHI MHAUKATOPHOM
Oymaroil. McnplTaHHe anTeYHOro mpenapara HHCyaIrMHa Ha Oenok. Jlomarnsis,
nabopaTropHas U aBTOMOOUJIbHAS anTeyuKa.
Tema 6

HNcKyccTBeHHBIE 1 CHHTETHYECKHUE NOJUMeEPHI (7 1)

NckKyccTBEHHBIE NOJUMeED bl [lomyuyeHne HCKyCCTBEHHBIX MTOJIMMEPOB,
KaK MPOJTyKTOB XUMHUECKONW MOAU(DUKAIIUU TPUPOTHOTO OTUMEPHOTO CHIPbSI.
HckyccTBeHHbBIE BOJIOKHA (AlleTaTHBIN LIEK, BUCKO3a), UX CBOMCTBA U
IIPUMEHEHHUE.

CuHTeTHYECKHUE NOJUM e p bl [lonmydeHre CHHTETUYECKUX TTOJIUMEPOB
peaKkusaMH NOJMMEPU3AlUU U MOTUKOHAeHCaun. CTPYKTypa MOJIMMEPOB
JIMHEHAsl, pa3BETBIICHHAS U MPOCTPAHCTBEHHAS. [IpeicTaBUTENI CHHTETUYECKUX



IJJACTMACC: MOJUATUIIEH HU3KOTO U BBICOKOTO JIABJICHHUSI, TOJUIIPOIUIIEH U
NONMUBUHUIXJIOPU]. CUHTETUYECKHUE BOJIOKHA: JIaBCaH, HUTPOH U KalpoH.
Jdemoncrpanuu. Komnekmus mactmace v uznenuii u3 Hux. Komekuun
MCKYCCTBEHHBIX U CUHTETUYECKHU BOJIOKOH U M3/eNuil u3 HuX. Pacrio3HaBanue
BOJIOKOH I10 OTHOILIEHHUIO K HATPEBAHUIO U XUMHUUYECKU PEaKTUBAM.
JlaGopaTopHble onbIThI. 15. O3HaKoMIIeHHE ¢ 0Opa3iiaMu IMJIacCTMAcC, BOJIOKOH U
Kay4yKOB.

IIpakTnueckas padora Ne2. Pacnio3HaBaHue miacTMacc ¥ BOJIOKOH.

PaGouas mporpamma no xumuu A 11 kinacca pazpaboraHa Ha OCHOBE aBTOPCKOM
nporpammbl O.C. ['aOpuensiHa, COOTBETCTBYIOIIEH (PeiepaibHOMY KOMIIOHEHTY
roCyJIapCTBEHHOTO CTaHJapTa 001Iero oopasoBanus (0a30BbIN yPOBEHB),
yTBepkieHHoMYy npuka3zom Ne 1312 MunucrepctBa obpazoBanust PO ot
09.03.2004 r., u gomymieHHOW MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit
deneparuu K UCIIONB30BAHUIO B 00pa30BaTeIbHBIX yupexkaeHusx. (I"'abpuensu
O.C. Ilporpamma kypca xumuu 1715 8-11 knaccoB 00111e00pa30BaTEIbHBIX
yupexaenuit /O.C. ['abpuenss. — 3-e uzf., crepeotuil. u gom. — M.: [Ipoda, 2006).

B aBtopckyto nporpammy O.C. I'abGpuesnsHa, KoTopas paccuMTaHa Ha
l4ac B Henento, Bcero 34 yaca BHECEHBI HEKOTOPbIE U3MEHEHHS.

Ymenvuieno uncio yacoB Ha u3ydyeHue TeMbl «CTpOEHUE BEIIECTBa» Ha
4 4aca, T. K. UCKJIIOUEHBI pazjaen «lloaumeps», KOTOPBIN NOAPOOHO U3yyaics
B 10 Kimacce W yMEHBUIEHO KOJMYECTBO YacOB HA HU3YUYEHHUE pa3leiioB
«XUMHYECKas CBSI3b»- XMMUYECKas CBSI3b U3ydallach B IporpamMe § Kiacca.

Veenuueno 4ncio 4acoB Ha U3y4eHUE TEMbl « XHMUYECKUE PEAKLIUW») Ha
2 4aca, TaK KaK B 3Ty TEMY BKIIIOUEHBI BOIIPOCHI, KOTOPBHIE HE U3y4YaJUCh B
Kypce€ XMMHUU OCHOBHOM IIKOJIbI U TeMbI «BemecTBa n ux cBoicTBa» Ha 3
yaca, TaKk KaKk JaHHas TeMa SBJIAECTCS KIIOYEBOW B Kypce XHMHMH CpeIHEl
LIKOJIB.
MecTo yueOHOro npeamMera B yaeOHOM IIaHe.

N3 penepanbHOro KOMIOHEHTa Y4eOHOIO TJIaHa Ha U3y4eHrue XumMuu B 11
KJ1acce OTBOJUTCS 68 4yacoB Ha y4eOHBIN T0JI, U3 pacuera - 2 y4eOHbIX yaca B
HEZEI0, U3 HUX JUISl POBEJCHUST KOHTPOJBHBIX - 3 yaca, MPaKTUYECKUX padoT
- 2 yaca.

TpeOoBaHus K YPOBHIO NOATOTOBKH y4YAIIUXCS

B pe3yabTare u3yuyeHusi XMMUHM HA 0230BOM YPOBHE YUYEHHMK J10JIKEH
3HATH/MIOHUMATH

®  gaiCcHelwiue Xumuueckue NOHAMUA: BEIICCTBO, XUMHYCCKUM DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAasi W MOJIEKYJISIpHAs MAaccChl, HOH,
aJUIOTPOMHUS, M30TONbI, XHUMHYECKass CBS3b, JJIEKTPOOTPHULIATEIIBHOCTD,
BAJICHTHOCTh, CTENIEHb OKUCJICHUSI, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00beEM,
BEIIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPHI,
AIEKTPOJUT U HEDJIEKTPOJIUT, SIEKTPOJUTHYECKAS JUCCOLMALINS, OKUCIUTENb



U BOCCTAHOBHUTENb, OKHCJICHME M BOCCTAHOBJIECHHE, TEMIoBOMH 3(ddexT
peaKuuu, CKOpOCTbh XMMUYECKON PEAKIUH, KaTalln3, XUMUYECKOE PAaBHOBECHE,
YIJIEPOJHBIN CKeNeT, QyHKIMOHAIbHAS TPYIIa, U30MepHs, TOMOJIOTHS;

OCHOGB6HblEe 34KOHbl Xumuu. COXPAaHCHHA MACChl BCHICCTB, IMOCTOAHCTBA
COCTaBa, HepHOI[I/I‘—IeCKI/Iﬁ 3aKOH,

OCHOB6HblEe meopuu Xumuu. XUMHYECKOU CBi3H, BHGKTPOHHTHHQCKOﬁ
aucconrann, CTpOCHUA OPraHniuCcCKuX COCI[HHeHI/Iﬁ;

saiICHellue geuiecmea U Mamepuansl: YKCycHasi KHCIIOTa; METaH, dTHIICH,
arleTHiieH, OCH30JI, 3TaHOJI, KUPbI, MbLIa, IJIFOKO3a, caxapo3a, Kpaxmal,
KJIETYaTKa, OCJIKH, WUCKYCCTBCHHBIC M CHHTCTUYCCKHE BOJIOKHA, KaydyKH,
IIJITACTMACCBHI.

yMeTh

HA3b16amMb U3yYCHHBIE BEIIECTBA 10 «TPUBUATIBLHOI MU MEXITYHAPOTHOM

HOMEHKJIATYPE;

onpedenamsp: NPUHANICKHOCTb BEIIECTB K Pa3IUYHBIM KJIaccaM

OPraHUYECKUX COCIMHEHU;

XapaxKmepu30eams: BEIlleCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX

COEIMHEHUI; CTPOCHUE U XUMHUYECKUE CBOMCTBA N3yUYEHHBIX OPraHUYECKUX

COCIUHCHMI;

00bACHAMb: 3aBUCHMOCTD CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS;

MPUPOAY KOBAJIEHTHOM CBSI3H.

6LINOSIHAMb XUMUYECKUI IKCREPUMEHm TI0 PACIIO3HABAHNIO OPraHMYECKHX

BELIECTB;

npoeoOuUms CaMOCTOATEIbHBIN MOMCK XUMUYECKON HH(POPMaLUU ¢

MCITIOJIb30BAaHUEM PA3IMYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUM,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); UCIIOIB30BaTh

KOMITbIOTEPHBIE TEXHOJIOTUH 1711 0OpaOOTKH U Mepeiaul XUMUYECKON

uH(MOpMaIHH, U €€ TIPEICTABICHUS B PA3INYHBIX (HOpPMaX;

HCIO0JIb30BATh NPHOOPETEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOM
NAeTeJIbHOCTH U MOBCEAHEBHOM »KU3HU JIJISA:

OOBSICHEHHSI XUMHYECKHUX SBJICHHH, TPOUCXOIAIIMX B IPUPO/JIC, OBITY M Ha
MIPOU3BOJICTBE;

OIIPEICIICHHS] BO3MOYKHOCTH IPOTEKAHUS XUMUYCCKHX TTPEBPAIIICHHIA B
pa3IMYHBIX YCIOBHUSAX U OLIEHKH UX MOCJCIACTBUML;

HKOJIOTUYECKH TPaMOTHOTO TIOBEICHHS B OKPYKAOIICH cpeie;

OILICHKH BJIMSHUS XMMHUYECKOr0 3arps3HEHMS OKPYKAIOIICH cpe/ibl Ha
OpraHu3M YeJIOBEKa M JIPYTUE )KUBBIC OPTaHU3MBI,

0e301macHOro 0OpaIIeHUs ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH,
1a00paTOpHBIM 000PYJIOBAHHUEM;

IIPUTOTOBJICHUS PACTBOPOB 3aJJaHHOW KOHIICHTPAIIMU B OBITY U Ha
IIPOU3BOJICTBE;



L KpHTH‘ICCKOﬁ OLICHKN JOCTOBECPHOCTHU XUMHUYECKON I/IH(l)OpMaIII/II/I,
HOCTyrIaIOH_[eﬁ N3 pasHbIX UCTOYHUKOB.

Conep:xxanue y4eOHOIo npeamera

Tema 1
Crtpoenue atroma u nepuoanueckuii 3axon JI. 1. MenpgeseeBa (3 4)

OcHOBHble c6edeHUsL 0O cmpoOeHUU amoMa. SIIpo: TPOTOHBI U
HEUTPOHBI. M30TOMBI. DJIeKTPOHBI. DJIEKTPOHHASI 000JI0YKa. DHEPreTUUeCKUN
ypoBeHb. OCOOCHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0
U 5-ro nmepuojoB nepuoanyeckor cucremsl J{. . MenneneeBa (repexoaHbix
anieMeHTOB). [loHsiTHe 00 opOUTANSIX. S- U p-opOUTAIU. DIECKTPOHHBIC
KOH(UTYpaIMu aTOMOB XUMHUYECKUX DJIEMEHTOB.

IHlepuoouueckuiui 3axkon /[ UMenoeneesa 6 ceeme yueHus
ocmpoenuu amoma. Orkpsite /1. 1. MeHeneeBbIM NEpHOIUIECKOTIO
3aKOHA.

Ilepnognueckas cucrtema xumudeckux eMmenToB Jl. . Menneneesa -
rpadguyeckoe 0ToOpakeHue MepruoANIEeCKOro 3akoHa. GU3HNUECKU CMBICIT
MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa Mepruo/ia U HoMepa IpyIibl. BaneHTHbIe
MEKTPOHBL. [IpUUMHBI U3MEHEHUSs CBOMCTB 3JIEMEHTOB B MEpUOaX U rpymmnax
(TMaBHBIX NOATPYMIAX).

[TonoxkeHue BOJOPO/Ia B IEPUOANYECCKON CUCTEME. 3HAUCHHUE TIEPUOTUIECKOTO
3aKOHa Y MEePUOJIMYECKON CUCTEMBI XUMHUecKkux annemeHnToB . 1.MeHnneneeBa s
Pa3BUTHSI HAYKU M TIOHUMAaHUSI XUMHUYECKON KapTUHBI MUPA.

JemoncTpanuu. Paznuynsie GopMbl TEPUOTUIECKON CUCTEMbBI XUMHUYECKUX
anemenToB /1. 1. Menpeneena.

JlabopaTtopHblii onbIT. 1. KoHCTpyHnpoBaHuEe NEPUOANYECKON TAOIUIIBI 2JIEMEHTOB

C UCIIOJIb30BAHUEM KapTOUEK.
Tema 2 (94)

Honwnas xumuuecrxas ces3b. Karnonsl u anuonsl. Knaccudukarms
nOHOB. MloHHBIE KpHUCTAJIIMYECKUE pereTkr. CBOMCTBA BEUIECTB C 3TUM THUIIOM
KPUCTAJTMYECKUX PEIIETOK.
Kosanenmunaa xumuueckasn c6s3b. INESKTPOOTPULIATEITLHOCTD.
[TossipHast u HenossipHAs KOBaJIEHTHBIE CBA3U. J{umos. [1oysipHOCTE CBS3U U
MOJISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKIEITOPHBIN MEXaHU3MBbI
o0pa30BaHus KOBAJICHTHON CBSI3U. MOJEKYISIPHBIC U aTOMHBIE KPUCTAITTUICCKHAC
petetku. CBOMCTBA BEUIECTB C 3TUMU TUIIAMH KPUCTAJUIMYECKUX PELIETOK.
Memannuueckasa xumuueckas c¢8s3b OCOOEHHOCTH CTPOCHHUS
aTOMOB METaJIJI0B. MeTalutndecKkass XUMHUYECKas CBA3b U MeTalJInJecKast
KpucTtajuinueckas pemietka. CBOMCTBa BEIIECTB C 3TUM THIIOM CBSI3H.
Booopoonasa xumuueckas cés3vb MexMmonekysipHas u
BHYTPUMOJICKYJISIpHAS BOJIOPOIHAS CBSI3b. 3HAUEHUE BOJOPOTHOM CBSI3M IS



OpraHU3aluU CTPYKTYp OMONOIUMEPOB.
Il 071 um e p vl IlnacTMacchl: TEPMOIIIACTBI U PEAKTOIUIACTHI, UX MPEACTABUTEIH
U ipuMeHeHue. BojokHa: npupoaHble (pacTUTENbHBIE U )KUBOTHBIE) U
XUMHYECKHE (MCKYCCTBEHHBIE U CHHTETHUECKHE), NX IPEICTABUTENN U
pUMEHEHUE.
I'az3o006pasnHoe cocmosaHnue euecmea. Tpu arperaTHbIx
cocTOsIHUA BOAbl. OCOOEHHOCTU CTPOEHHMS ra30B. MONIApHBIN 00beM ra3000pa3HbIX
BEIIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECE: BO3IAYX, IPUPOIHBIN ra3.
3arpsizHeHHne atMochepsl (KUCIOTHBIE TOKIU, TapHUKOBBIN 3P dekT) u 6oprda ¢
HUM.

[IpencraButenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YITIEKUCIBIN ra3,
aMMuak, 3TuieH. Mx nonydyeHue, coOMpanue U pacrio3HaBaHuUe.

XKuoxoe cocmoanue éeuwecmsea. Bona. [lorpebiienre Boibl B OBITY U
Ha MPOU3BOJICTBE. KECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHS.

MuHepasbHble BOJIbl, UX UCIIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX IIEIISX.

Kuakue KpuCTAIIBl U UX IPUMEHEHHE.

Teepooe cocmoaHnue 6euwecmaéa. AMOphHBIEC TBEp/IbIC BEIIECTBA B
MIPUPOZE U B )KU3HM YEJIOBEKA, UX 3HAYEHUE U NpuMeHeHne. Kpucrammmueckoe
CTPOEHHE BEILIECTBA.

Hucnepcuwvie cucmem bl [lonsTue o nucnepcHeix cuctemax. {ucnepcHas
(daza u gucnepcuonHas cpena. Kimaccudukaius TucrepCcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHMSI IUCIIEPCHOM Cpe/bl U JUCTIEPCUOHHON
(ha3zbl.

['pyboauciepcHbIE CUCTEMBI: SMYJIbCUU, CYCTIEH3UU, a9PO30IIH.

TonkoauciepCHBIE CUCTEMBI: TEJIH U 30J1H.

Cocmae sewyyecmea u cme c e . BelllecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTABA BEIIECTB.

[ToHsITHE «JT0JID» U €€ Pa3HOBUAHOCTH: MAaccoBas (OJIS SIIEMEHTOB B
COEIMHEHHH, J0JIs1 KOMIIOHEHTA B CMECH - JI0JIs1 IPUMECEH, A0S pACTBOPEHHOTO
BEILECTBA B pacTBOpPE) U 00beMHas1. J[0J1s1 BBIX0Ja NPOAYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOKHOTO.

JeMoHcTpanuu. Mozens KpUCTauIMueCKOM peleTku xiaopuaa Hatpus. O0pasisl
MUHEPAJIOB C HIOHHOW KPUCTAINTMYECKON PEIIEeTKON: KaJIbLIUTA, ranuTa. Mojenu
KPUCTAUTMYECKUX PEIIETOK «CYXOro JibJa» (WM Hoja), aliMasa, rpadura (uiu
kBapua). Mozaens monekyisl JJTHK. O6pasisl minactmace
(penomodopmanbaeruinbie, NOINYPETaH, TOTUITUIICH, TOJUIIPOIHIICH,
NOJIMBUHUIIXJIOPU ) U u3aenus u3 Hux.OO0pasiibl BOJIOKOH (IIEpCTh, IEIK,
alleTaTHOE BOJIOKHO, KallpoH, JIaBCaH, HEMJIOH) U u3zienust u3 Hux. O0pasisl
HEOPraHMYECKHUX MOJIMMEPOB (cepa MIacTUIeCKas, KBapL, OKCHJI aJFOMHUHMS,
NPUPOIHBIE ATIOMOCHIIUKATHI). MoJesb MOJIIpHOTO 00beMa ra3oB. Tpu
arperaTHbIX COCTOSIHUA BO/bl. OOpa3iibl HAKUIK B YalHUKE U TpyOax
HEHTPaIBLHOTO OTOMIIeHUs. JKeCTKOCTh BO/IBI M CITOCOOBI ee ycTpaHeHus. [Ipudopsl
Ha )KUAKUX KpucTaimax. O0pa3iubl pa3IMuHbIX JUCIEPCHBIX CUCTEM: IMYJIbCHUH,



CyCIIeH3UH, a’po3oiieid, reneit u 3oneit. Koarymsanus. Cunepesuc. Dddexr
Tunnans.

JlabopaTopHble onbIThI. 2. OnpenenaeHue Tuna KpUCTANIMYECKON peleTKN
BEILIECTBA Y OIIMCAHHE €T0 CBOMCTB. 3. O3HAKOMIICHHE C KOJUIEKIIUEW ITOJIUMEPOB:
IJIacTMacc M BOJIOKOH M u3zenus u3 HuXx. 4. McnblTaHue BO/bl Ha )KECTKOCTb.
YcerpaneHne KeCTKOCTH BOABI. 5. O3HaKOMIIEHUE ¢ MUHEPAJIBHBIMU BOJIaMH. 0.
O3HaKOMJIEHHE C TUCTIEPCHBIMH CUCTEMAMH.

IIpakTnueckas padora Nel. [lonyuenue, coOupanue U pacro3HaBaHUE ra30B.

Tema 3
Xumuueckue peakuuu (10 u)

Peaxyuu uoywue 6e3 usmenenHuss cocmaea eujecma.
ANIOTpONUA U aJUIOTPOIIHBIE BUIOW3MEHEHUS. [[pUunHbI anaoTponuu Ha puMepe
Monudukauiit kucmopoaa, yrieposa u ¢pochopa. O30H, ero OMoJIOTHYECKast POJIb.
N3omepsl u nzomepusi.

Peaxyuu uoywue c usmenenuem cocmaea geujecmse.
Peakuuu coenuHeHus1, pa3aoxKeHus], 3aMEIeHUs] 1 00OMEHa B HEOPTaHUYECKON U
OpraHu4ecKor XuMuu. Peakuuu 3k30- U sHA0TEpMUUEcKue. TermnoBoit apdexr
XUMUYECKOU peaKIuy U TEPMOXUMHUYECKHUE YpaBHEHUs. Peakiiuu ropenusi, Kak
YaCTHBIN CIIy4ai 3K30TEPMUYECKUX

pEaKIUu.

Ckopocmb XumMuueckou peaxyulu.

CKOpOCTh XMMHUUYECKOW peaKuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMH OT
IPUPOJIbI PEArNPYIOLIMX BEUIECTB, KOHIICHTPAMU, TEMIIEPATYyPbl, TUIOLAIN
IIOBEPXHOCTHU CONPUKOCHOBEHUS U KaTajn3aTopa. Peakunu roMo- u reTepOoreHHBIE.
[TonsiTue o karanuse u karanuzaropax. GepMeHTHI Kak OMOJIOTHYECKUE
KaTaJnu3aTopbl, 0COOCHHOCTH UX (YYHKIIMOHUPOBAHMSI.

Obpamumocmovb xumuyeckux peaxyuu Heobpatumeie u
oOpatuMble XumMuueckue peakiuu. CocTosHNEe XUMUYECKOTO PAaBHOBECHS IS
00paTUMBIX XUMUYECKUX peakiuidi. CriocoObl CMEIICHUSI XUMUYECKOTO
paBHOBECHS Ha MMPUMEPE CUHTE3a aMMuaka. [loHsiTHe 060 OCHOBHBIX HAYYHBIX
MPUHIIUIIAX MPOU3BOACTBA HA TPUMEPE CUHTE3a AMMHAKA WIIM CEPHOM KUCIIOTHI.
Ponv 6006 6 xXumuueckou peacxuyuu. VICTHHHBIE PaCTBOPHI.
PactBopuMOCTh M K1accu(uKalys BEMIECTB IO 3TOMY IIPU3HAKY: PACTBOPUMEIE,
MaJjOpacTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DNEKTPOIUTHI U HEANIEKTPOIUTHL. DIEKTPOJIUTUYECKAs Tuccounanusi. Kuciorsl,
OCHOBAHUS U COJIM C TOYKU 3PECHUS TEOPUHU DIICKTPOJIUTUUECKONU TUCCOLUALUU.

XUMHUYECKUE CBOMCTBA BOJIbI; B3AMMOACHUCTBUE C METAJIJIAMHU, OCHOBHBIMU U
KHCIIOTHBIMH OKCHJIAMU, PA3JIOKEHHE U 00pa30BaHNE KPUCTAIIIOTHIPATOB.
Peakiuu rugparanyu B OpraHu4e€CKON XUMHUH.
l'uoponusz opecanHuyeckux u HeOp2aHUYEeCKUX COeOUHEeHU
u. HeoOpatumslii rugponmn3. OOpaTtuMeblil THIPOIU3 COJIEH.

I'mnponu3 opraHndecKuX COEAMHEHUN U €r0 MPaKTUYECKOe 3HAYEHUE IS
MOJTY4YE€HUS TUIPOIM3HOTO CIIUPTA U MbUIa. brosiornyeckas pojib TUAPOJIN3a B



MJIACTHYECKOM U DHEPTEeTHIECKOM OOMEHE BEIIECTB M SHEPTHH B KIIETKE.
OxkxucaumenvHno-g6occmanogumenvHvle peakyuu. CrerneHp
okucienus. OnpeneneHne CTeIeHn OKUCISHU 1o ¢hopmyiie coenuaenus. [lonsTre
00 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuusX. OKHCIEHNE U BOCCTAHOBJICHHE,

OKHCIIUTEIb U BOCCTAHOBUTEIIb.

Dnexmp onu3 DNEKTPOIN3 KAK OKACIUTEIBHO-BOCCTAHOBUTEIBHBIN ITPOIIECC.
DNeKTponu3 pacIlylaBOB v pacTBOPOB Ha MpUMepe xiopuaa Hatpus. [IpakTudeckoe
IPUMEHEHHE JIEKTPOIN3A. DIEKTPOIUTUUECKOE IMOJTYyUYECHUE AITFOMUHMS.
Jemonctpamuun. [IpeBpamienue kpacuoro ¢pocdopa B 6enbrit. O3onarop. Mojaenu
MOJIEKYJ H-OyTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPUPOIbI
BEILECTB HA IPUMEPE B3aUMOCICTBUS pACTBOPOB PA3JIMYHBIX KHCIIOT OJIMHAKOBOM
KOHIEHTPALUH C OJUHAKOBBIMU IPaHyJaMU IUHKA U B3aUMOACICTBUS OJJUHAKOBBIX
KYCOYKOB pa3HbIX METAJJIOB (MAarHusl, IIMHKA, XKEJI€3a) C CONSTHON KUCIOTOM.
B3aumonelicTBre pacTBOPOB CEPHOM KHCIOTHI C paCTBOPaMH THOCYNb(ara HaTpus
Pa3JIMYHOM KOHLEHTPALMK U TemMIepaTypbl. Mozens Kursmero cios. Pasnoxenne
MEePOKCH/Ia BOAOPO/IA € MOMOIIBIO KaTanu3aropa (okcuaa mapranua (IV)) u
Karaja3bl ChIpOro Msica U celporo kaprodens. IIpuMepsl HEOOPATUMBIX peaKIHii,
UIYILIKX C 00pa3oBaHUEM OCaJiKa, ra3a Wiv Bojabl. BzanmoaeiicTBue TuTHs u
Hatpus ¢ Bogoi. [lomydenue okcuaa dhocdopa (V) u pactBopeHue ero B BOJE;
UCIBITAHKE MOTYYEHHOTO pacTBOpa JakMycoM. OOpasiibl KpUCTAUIOTHAPATOB.
HcnbiTanne pacTBOPOB 3JIEKTPOIUTOB U HEAJIEKTPOIUTOB HA MPEAMET
IUCCOLMALNY. 3aBUCUMOCTb CTENEHHU AIEKTPOIIUTHUECKON TUCCOLMAUN
YKCYCHOMW KHCIJIOTBI OT pa30aBiieHus pacTBopa. [ uaponu3 kapoumaa KaibIusl.
['unponu3 kapOOHATOB IMIETOYHBIX METAJUIOB U HUTPATOB IinHKa wiu cBuHia (II).
[Tonyuenue mpuia. [IpocTenme OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH;
B3aMMOJICHCTBUE IIUHKA C COJISTHOW KHUCIIOTON U JKelie3a C paCTBOPOM CyiibdaTa
meru (II). Monens anexrponusepa. Moaennb 31€KTpOIM3HON BaHHBI JIJIS1 IOJTyYEHHUS
AITIOMHUHUSL.

JlaGopartopHble onbIThI. 7. Peakius 3aMeleHrs MEIU KEIE30M B PACTBOPE
MeJHOro Kyrnopoca. 8. Peakuuu, uaymue ¢ oOpa3zoBaHuEM OCaJKa, T'a3a U BOJBL. 9.
[TonyueHne Kucaopoaa pa3inoKEHUEM MEPOKCUAA BOJIOPOA C IOMOIIBIO OKCUIA
mapranna (IV) u xkaranassl ceiporo kaprodens. 10. Ilomydyenue Bogopoaa
B3aUMOJCICTBUEM KUCIOTHI C HMHKOM. 11. Paznuunble cityyau ruaponmnsa comnei.

Tema 4
BemecrBa u ux cBoiicrBa (12 y)

M e m a a1 vi. B3aumonelicTBHE€ METAJIJIOB C HEMETaJIaMU (XJIOpOM, CEPO U
KHCIIOpOAOM). B3anmoaeiicTBre MIeI0UHbBIX U HIETO0YHO3EMENIBHBIX METAIIIOB C
BOJIOM. DJIEKTPOXUMHUYECKUN Psij HAIPSHKEHUN METaIoB. B3aumoperncreue
METAJUIOB C PACTBOpPaMU KUCIOT U coseil. AnmroMuHoTepmus. Bzanmonernicreue
HaATpHUs C 3TAHOJIOM U (PEHOJIOM.

Koppo3zus merannos. [ToHATHE 0 XUMUYECKON U AIEKTPOXUMHYECKON KOPPO3UU
MeTauioB. CriocoObl 3alUTH METANIOB OT KOPPO3HUHU.
H e memannwi. CpaBHUTENIbHAS XapaKTEPUCTHKA FAJIOTEHOB Kak Haubosee
TUINIAYHBIX [IPEICTaBUTENIEH HEMETAIIIOB. OKUCIUTENIBHBIE CBOICTBA HEMETAIIOB



(B3auMoeiicTBUE ¢ METAJUIaMH U BOJIOPOJIOM). BoccTaHOBHUTENbHBIE CBOMCTBA
HEMETAJUIOB (B3aUMOJICHCTBHE C 00JIee AIIEKTPOOTPHUIIATEIHHBIMA HEMETAIIJIAMU U
CJIO’KHBIMU BEILIE€CTBAMU-OKUCITUTEISIMU).
Kucnomuoi neopeanuueckue u opeanuuecku e Kraccupukanus
KHUCJIOT. XUMUYECKHE CBOMCTBA KUCJIOT: B3aUMOJICUCTBUAE C METAJUIAMH, OKCUIAMU
METAJJIOB, TUAPOKCHIAMU METAIIJIOB, COJIIMH, CIUPTaMu (peakiius
stepudukainun). Ocodbie CBONCTBA a30THON U KOHIIEHTPUPOBAHHOU CEpHOMU
KHUCJIOTBI.
OcHoseanus HeopeaHuyeckue u opeanuueckue. OCHOBaHUSA,
uX Ki1accupukanus. XMuMUUECKUE CBOMCTBA OCHOBAHMI: B3aUMOJICHCTBUE C
KHUCJIOTaMHU, KUCIIOTHBIMHA OKCUJIAMH U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX
OCHOBaHHM.
C o 1 u. Knaccudukanus coneit: cpeHue, KUCIble 1 OCHOBHBIE. X UMUUECKUE
CBOMCTBA COJICH: B3aMMO/JICHCTBUE C KMCIIOTAMH, II€JI0YaMHM, METaJlJIaMH U COJISIMU.
[IpencraButenu coneil U X 3Ha4eHHE. XJIOpUJ HATPUs, KApOOHAT KaJbLUs,
dbocdart xanpuus (CpeHUEe COM); TUIPOKAPOOHATH HATPUS U AMMOHMUS (KUCIIbIE
conin); ruapokcokapoonar menu (II) - manaxut (OCHOBHAsI COJIb).

KauecTBeHHBIE peakiu Ha XJIOPU-, CyJIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH
aMMoHUsI, kKaToHbl kene3a (11) u (111).
I'enemuueckasn céa3b Med 0y K1ACCaAMU HeOpP2aAHUYEeCKU
XUuopeanuveckux coeoutenuu [ToOHITHE O TeHETUUECKON CBSI3U U
TEHETUYECKUX psanax. [‘eHeTnueckuil psaa meraiia. [ eHeTH4ecKuil psii HemeTasia.
Oco0EeHHOCTH TEHETHYECKOTO Psijia B OPraHUYECKON XUMHUH.
Jemonctpamuu. Komekius oOpasioB MetaiioB. B3aumoseiictBue HaTpus u
CYpPBMBI C XJIOPOM, kKeJjie3a ¢ cepo. [ opeHrne Marnus 1 antOMUHUS B KUCIOPO/IE.
B3anmoneicTBue mei1ouYHo3eMeNbHBIX METAJIJIOB ¢ BOJOM. B3anMoaelictBue
HAaTpUs C ITAHOJIOM, IMHKA C YKCYCHOM KHUCIOTOU. AJIFOMUHOTEPMHUSI.
B3aumopeiicTBue Meau ¢ KOHUEHTPUPOBAHHOW a30THOM KUCIOTOW. Pe3ynbTaThl
KOPPO3WH METAIJIOB B 3aBUCUMOCTH OT YCIIOBHM €€ npoTekanud. Komneknus
o0pa31oB HeMeTaI0B. B3anMozeiicTBue XJI0pHOM BOMIBI C pacTBOPOM Opomua
(nommna) xanus. Komiekiys npupoaHbIX OpraHuuecKux KUCoT. PazbaBnenue
KOHLICHTPUPOBAHHOM CEPHOM KUCJIOThI. B3aMMOIEHCTBUE KOHIIEHTPUPOBAHHOU
CEPHOM KHUCIIOTHI C CaxapoM, LEJUTI0I030M U MeAbto. O0pasiibl MPUPOIHBIX
MUHEPAJIOB, COJIEPXKAIIUX XJIOPUJT HATpUs, KapOoHAT Kalblius, pocdaT KaibIus U
ruapokcokapOonat menu (I1). O6pasiibpl MUIIEBBIX MPOYKTOB, COACPKAIINX
TUAPOKapOOHATHI HATPUS M AMMOHHSI, UX CTOCOOHOCTH K Pa3NIOKEHHUIO MPU
HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBeHHbIE peakiuy Ha KATHOHBI U
AHUOHBL.
JlabopaTopHblie onbIThl. 12. VcnbiTaHne pacTBOPOB KUCIIOT, OCHOBAHUW U COJIEH
nHAuKaropamu. 13. B3anmMonencTBue CONsTHOM KUCIOThI U pACTBOPA YKCYCHOM
KHUCJIOTBI ¢ MeTaJu1amMu. 14. B3auMoielicTBHUE COJITHOM KUCIOTBI U pacTBOpa
YKCYCHOM KHCJIOTBI C OCHOBaHUSIMHU. 15. B3anmoaeicTBue consiHON KUCIOThI U
pacTBOpa YKCyCHOM KUCIIOTHI ¢ coyisiMuU. 16. [Tonydenue u cBoiicTBa
HEPACTBOPUMBIX OCHOBaHUU. 17. ['HapoIN3 XJIOPUAOB U all€TATOB HIECTOYHBIX
meTasuioB. 18. O3HaKOMIIEHHE C KOIJIEKIUSIMU: a) METAJIOB; 0) HEMETAJIJIOB; B)



KHCJIOT; T) OCHOBAaHUM; ) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUasoB,
CoZIepKaLIUX HEKOTOPBIE COJIH.

IIpakTnueckas padora Ne2. PenieHre skcriepuMeHTaIbHBIX 3a/1a4 Ha
UJEHTU(PUKALMIO OPTaHUYECKUX U HEOPTAHUYECKUX COETUHEHUM.
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