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MNOACHUTEJIbHAS 3AIINCKA

PaGouass yuyeOHas mporpaMMa cocTaBjieHa Ha OCHOBE IPUMEPHOW MPOrpaMMbl CPEIHEro
(momHOTO) O0IIETO OOpa3oBaHMs MO XUMHH (0a30BBIH ypOBEHB), MpOrpaMMmbl Kypca xumun s 10-11
kinaccoB (6azoBbiii  ypoenb) O.C.I'abpumensina// Ilporpamma kypca xumuu g 10-11 kmaccoB
o0mieo0pa3oBaTenbHBIX YapexaceHuii.- M.: [Ipoga, 2012 r.,

Jlst peanuzaruu paboueit mporpaMMbl Ucnoyib3yroTest yaeOuuku: ['abpuensu O.C. Xumus. 10 ki1
(6a3oBbIif ypoBeHb). — M.: [Ipoda,2018 r. u I'abpuensu O.C. Xumus. 11 kin. (6a30BbIi ypoBeHb). — M.:
Hpoda,2015 .

Nzyuenne xumuu B 10-11 xmaccax Ha 6a30BOM YpOBHE HAIPaBJICHO HA JOCTIKEHHE CICAYIOIINX
LEeJIen:

* OCBOCHHME 3HAHUH O XMMHYECKOH COCTaBJISIONIEH eCTeCTBEHHO-HAy4YHON KapTHUHBI MHpA,
BXHEHIIINX XUMUICCKUX MOHITHSIX, 3aKOHAX U TCOPHSIX;

* OBJIAJICHHE YMEHHUSMHU TNPUMEHSTH IOJyYCHHbIC 3HAHHS JUIS OOBSCHEHHS pPa3sHOOOPa3HBIX
XUMHUYECKHX SIBICHUI U CBOMCTB BEIIECTB, OLICHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U
MOJTy4Y€HUU HOBBIX MaTEpUasoB;

* pa3BUTHE II03HABATEIBHBIX HHTEPECOB W HWHTEIUICKTYalbHBIX CIOCOOHOCTEH B TMporecce
CaMOCTOSITENIFHOTO TMPHOOPETeHUS XUMHYECKUX 3HAHWH C HCIOJIb30BaHUEM pa3IMYHBIX HCTOYHHKOB
uH(pOpMaIliH, B TOM YHUCJIE KOMITBIOTEPHBIX;

* BOCIHUTaHUE YOEXKJIEHHOCTH B MO3UTHUBHON POJIM XMMHUHU B JKU3HH COBPEMEHHOI'O OOILECTBa,
HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 370POBBIO U OKPYXKAIOIIEH cpene;

* IpPUMEHEHHE TOJYYEHHBIX 3HAHWH M yMEHHWH i1 0€30MacHOTO WCIOJIb30BAHUS BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3aJad B
MOBCEIHEBHON JKM3HM, WPEAyNPEXKICHUs SBICHHUM, HAHOCSIIUX Bpel 3J0pPOBbIO UelOBeKa U
OKpY>Karollen cpene.

BenymumMu uaesimu Kypca siBJISIFOTCSI:

. MaTepuaIbHOE €AMHCTBO BEIIECTB, PUPO/IbI, UX TEHETUYECKAasl CBSI3b;

. MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKAY COCTaBOM, CTPOCHHEM, CBOWCTBaMHU U
NPUMEHEHHEM BEUIECTB; I03HABA€MOCTh BEIIECTB M 3aKOHOMEPHOCTEH TMPOTEKAHHWSI XHMHUYECKHX
peaKuii;

. OOBSCHSIONIAS ¥ TIPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUN A aKTa JOTHUECKOTO
Marepuaja XUMHUH 3JEMEHTOB; KOHKPETHOE XHMHYECKOE COEeIMHEHHE IpEeJICTaBiIseT coOOil 3BEHO B
HENPEPBHIBHOH II€TIH MPEBPAIllEeHUI BEIIECTB, OHO YYacCTBYET B KPYrOBOPOTE XMMHUECKUX IJIEMEHTOB U B

XUMHYECKON IBOIOIUH;



. 3aKOHBI TPUPOJIBI OOBEKTHUBHBI U TI03HABAEMbI; 3HAHUE 3aKOHOB XMMUH JAaET BO3MOKHOCTb
YIpaBJIATh NPEBPALICHUEM BELIECTB, HAXOIUTb HJKOJIOTMYECKH Oe30macHble CHOCOObl IPOM3BOJCTBA
BEILIECTB U MAaTEPUAIIOB U OXPAHbI OKPYKAIOIIEH Cpeabl OT XUMUYECKOTO 3arpsi3HEHNUS;

. HayKa M MPAaKTHKAa B3aWMOCBS3aHbI: TPEOOBAHUS MPAKTHKH — JIBUXKYINAs CHJIA Pa3BUTHA
HAYKH, YCIIEXHU MPAKTUKU 00YCIIOBJICHBI JOCTIKEHHEM HAYKH;

. pa3sBUTHE XMMHYECKOH HayKM M XMMM3alMs HApOJHOIO XO3SHCTBA CIIy)KaT HMHTEpecam
YejoBeKa M OOIecTBa B LEJIOM, MMEIOT I'yMaHMCTHYECKHUH XapakTep W IpHU3BaHbl CIOCOOCTBOBATbH
pEeIIeHHIO TIT00aTbHBIX PO0IEeM COBPEMEHHOCTH.

Kypc ueTko nenurtces Ha ABE YaCTH: OPraHUYEeCKyr0 XuMuio (34 4) u o01yro xumuto (34 u).

TeopeTnueckyro OCHOBY OPraHM4eCKOH XMMHHU COCTABISIET TEOPUSl CTPOEHUS B €€ KJIACCUYECKOM
NOHUMaHUM — 3aBUCHUMOCTU CBOMCTB BELIECTB OT MX XMMHMUYECKOI'O CTPOCHHMS, T. €. OT PACHOJIOKECHUS
aTOMOB B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUH COIVIACHO BaJEHTHOCTH. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE OPraHMYEeCKUX COECJUHEHUH IpH TOM KOJUYECTBE YacOB, KOTOPOE
OTIYLICHO Ha M3y4YeHHE OpPraHMYeCcKON XHMMHUM, paccMaTpuBaThb HE IPEJCTaBIIsAETCS BO3MOXXHBIM. B
COJICpKAHUU Kypca OpraHMYeCKOW XMMMHU CJEJIaH aKLUEHT Ha NPAaKTUYECKYK 3HAYMMOCTh Y4eOHOTro
matepuana. I[loaToMy u3yueHHME MpeACTaBUTENEH KaXAOro Kiacca OpraHM4eCKHX COEAMHEHUMN
HAQUMHAETCS C TPAKTUYECKOM MOCBUIKM — C HX [OoJy4yeHUs. XHMHUYECKHE CBOICTBA BEIIECTB
paccMaTpUBaIOTCsS Cyry0o ImparMaTH4eckd — Ha MpeAMeT UX MPAaKTUYEeCKOro npuMeHeHus. B ocHoBy
KOHCTPYUPOBAHMs Kypca IOJIOKEHA e O MPUPOJHBIX UCTOUYHUKAX OPraHUYECKUX COCAMHEHUH U uX
B3aMMOIIPEBPALICHUSX, T. €. UJIeU TEHETUYECKON CBS3U MEKY KJIacCaMH OPraHUYECKUX COEIMHEHUH.

Teopernueckyro OCHOBY Kypca OOILIEH XMMHHM COCTaBJISIOT- COBPEMEHHbBIE IPEICTABICHUS O
CTPOGHUU BellecTBa (MEPUOJUYECKOM 3aKOHE M CTPOCHUM aTroMa, THUIMAaX XUMHYECKHX CBs3eill,
arperaTHOM COCTOSSHMM  BEUIECTBA, IIOJMMEPAX M JUCHEPCHBIX CHUCTEMax, KadyeCTBEHHOM U
KOJIMYECTBEHHOM COCTaBE BEILLECTBA) U XMMHYECKOM Ipolecce (KJIacCupUKalUU XUMUUECKUX PeaKlni,
XUMHYECKON KMHETUKE U XMMHUYECKOM PaBHOBECHUM, OKHCIUTEIbHBIX- BOCCTAHOBUTEIBHBIX Ipoleccax),
aJlalITUPOBAHHBIE N0 KYPC, PACCUMTAHHBIN Ha | 4 B Hepemo. DakTUUECKy0 OCHOBY Kypca COCTaBIISIOT
0000111eHHbIE TPECTABICHUS O KJaccaX OPraHMYeCKUX U HEOPraHMYECKUX COeIMHEHUN U UX CBOMCTBax.
Takoe nmoctpoeHue Kypca oOIIe XMMUU O3BOJIET MOJIBECTH YUYAIIMXCS K TOHUMAHUIO MaTepUaIbHOCTH
U T03HABa€MOCTH MHpa BEILIECTB, INPUYUH €ro MHOrooOpasus, BceoOuleil cBs3u sBiIeHUH. B cBoro
ouepellb, 3TO JA€T BO3MOXKHOCTh y4alllUMCS Jy4lle YCBOMTH COOCTBEHHO XMMHYECKOE COJEpKaHUE U
HOHSTH POJIb MU MECTO XMMHUU B CUCTEME HayK O Ipupoe. JIornka u cTpykTypUpOBaHUE Kypca MO3BOJISIOT
B TOJIHOM Mepe HCIOJIb30BaTh B OOYYEHMH JIOTUYECKHE ONEpalMy MBIIUICHHUS: aHAJIW3 U CUHTE3,
CpaBHEHHWE W aHAJIOTHIO, CHCTEMAaTHU3aIMI0 U 0000IICHHE.

B pe3ynbpraTe u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHHUK JIOJIKEH:

. IPOBOJUTH CAMOCTOSATENBHBIM IMOMCK XUMHUYECKOW HWH(pOpMAMKM C HCIOJIb30BaHUEM

Pa3JIMYHbIX HWCTOYHUKOB (Hay‘{HO-HOHYJIHpHBIX I/I3I[3.HI/II>'I, KOMITBIOTCPHBIX 0a3 JaHHBIX, PCCypCOB



WNHTepHeTa); MCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUU Ui OOpaObOTKM W Tepenayd XUMHUYECKOU
nH(pOpMaIUY 1 ee IPEICTABICHUSI B Pa3IMYHBIX (popMax;

. UCIIOJIb30BaTh TNMPHOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTHUECKOH MJEsITeNbHOCTH H
MTIOBCETHEBHOM KU3HU IS

- 00BSICHEHUS XUMHYCCKUX SBJICHUM, IPOUCXOISIINX B IPUPOJIE, OBITY U HA TIPOU3BOJICTBE;

- OIIPEAENICHUs] BO3MOXKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B Pa3JIUYHBIX YCIOBUSAX U
OLICHKH UX TOCIIEACTBUN;

- 3KOJIOTMYECKH IPaMOTHOIO [IOBE/IEHUS B OKPYXKalOLIeH cpeie;

- OLIEHKM BJIMSIHMSI XMMHUYECKOTO 3arpsA3HEHMsI OKpPY’KaloLIed cpellbl Ha OpraHM3M 4YejlOBeKa U
JIpYTrUe )KUBbIE OPTaHU3MBlI;

- Oe3omacHOro oOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BEIIECTBaMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3aIaHHON KOHIIEHTPAIMH B OBITY M HA IIPOU3BOICTBE;

- KPUTHYECKOW OIEHKU JIOCTOBEPHOCTH XMMHUYECKOW HH(pOpPMAIMH, MOCTYMAIOMEH U3 pa3HbIX
HMCTOYHHUKOB.

Conep:xanue nporpammal o xumun 10 — 11 kiaccsi (0a30Bblii YPOBEHbD)

10kaacc

Beenenue (1 4) IIpeamer oprannueckoid xumuu. CpaBHEHHE OpPraHUYECKUX COCOUHEHUN C
HeopraHnyeckumu. [IpupoiHble, ICKYCCTBEHHbBIE U CUHTETUYECKUE OPTaHUYECKUE COCAMHEHUSI.

Tema 1 Teopusi cTpoeHusi opraHuvyeckux coeauHenuii (2 4) Bamentnocts. Xumuueckoe
CTpPOCHHE KaK IOpPSJIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJleHTHOCTU. OCHOBHBIE
MOJIOKEHUSI TEOPUU XHMMHUYECKOTO CTPOEHHUS OpraHudeckux coeauHeHui. llonarue o romonoruu u
TOMOJIOTax, H30MEPUU U U30Mepax. XuMuieckre (GopMyIbl U MOAETH MOJIEKYN B OPraHUYeCKOW XUMHUH.

JemMoncTpanun. Mozenu MoJeKyJsl TOMOJIOTOB M M30MEPOB OPraHUYECKUX COETMHEHUH.

Tema 2 VYruesogopoabl M ux npupoaHble ucrTouyHukM (8 4) Ilpuponnsiii ra3. AJkassbl.
[Ipupoansblii ra3 kak tormBo. lIpenmymiecTBa MpuUpOJHOTO Ta3a Nepea IPYyrdMU BHJIAMH TOIUIMBA.
AJKaHBI: TOMOJIOTUYECKUN P, U30MEpUsS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB
(Ha mpuMepe MeTaHa M 3TaHa): TOpEeHHUe, 3aMelleHHEe, pa3joKeHUue U Jeruapuponanue. lIpuMeHneHue
AJIKaHOB HAa OCHOBE CBOMCTB.

AnkeHbpl. OTWIIEH, €ro IMoJlydeHue (AeTMIpUpPOBAaHMEM 3TaHa U JerujapaTalel 3TaHoia).
XVMUYECKUE CBOMCTBA ITHIICHA: TOPEHHE, Ka4eCTBEHHBbIE peakiuu (0OeclBeYnBaHUE OPOMHON BOJIBI U
pacTBOpa MepMaHraHata Kauus), Truaparanus, noauMepusauus. IlonudTunen, ero cBoilcTBa u
npuMmeHenue. [IlpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Anxaauensl U kaydyk u. [loHstue 00 ankagueHax Kak YIJIEBOAOPOJaxX C JIBYMs JBOWHBIMH
CBS3AMHU. XHUMHUECKHE CBoWcTBa OyTanueHa-1,3 u wu3ompeHa: oOecuBeunBaHHe OpPOMHONH BOABI U

MMoJIMMEpHr3aluns B KAy4yKH. Pesuna.



ATNKUHBI. ALIETUJICH, €r0 TOJy4eHHe MUPOIU30M METaHa U KapOUTHBIM CIIOCOOOM. XUMUYECKHE
CBOICTBa alleTUJIEHA: TOpeHue, oOeclBeYMBaHUE OPOMHOIN BOJIbI, MPHUCOEAMHEHHE XJIOPOBOAOPOAA U
ruapatanus. [IpuMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakuusi momuMmepusaliil BUHUIXJIOPUAA.
[ToAMBUHUIXIIOPHU U €r0 IPUMEHEHHUE.

benzoun. [lomyyenue GeH307a U3 TeKcaHa U alleTWIeHa. XMMHUYECKHe CBOMCTBa OeH30J1a: TOpPEHUeE,
rajioreHMpoBanue, HuTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u mepepaborka Hedtn. HedrenpomykTel. beH3nH u moHsTHE 00 OKTaHOBOM
1 () (X

JemoncTpanun. ['opeHue MeraHa, BTuieHa, auneTwieHa. OTHOIIEHHE MeTaHa, JTHIIEHA,
alieTuiieHa U OeH30J1a K pacTBOPY MepMaHraHaTta Kaiaus u OpoMHoit Boje. [lonydenue sTunena peakuuei
JNeruapaTallid JTaHONa W JACTOJIMMEpPU3alUd TOJUATUIICHA, alleTWIeHa KapOWIHBIM CIOCOOOM.
PaznoxxeHne kaydyka Npu HarpeBaHUM, HUCIBITAHUE IPOJYKTOB pA3JIOKEHUS Ha HENPEIEIIbHOCTD.
Komtekmus 00pa3noB HedTH U HEPTEIPOTYKTOB.

JlabGopaTopHble ONBITHI:

Ne 1. Onpenenenue 3J1eMEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHMI.

Ne 2. 3roToBnenue mojieneit MOJIeKyJl yrieBOAOPOIOB.

Ne 3. O6HapyxeHne HeTpeIeNbHBIX COSAMHEHUH B )KUIKUX HEPTETIPOTYKTaX.

Ne 4. [TonyueHue u CBOMCTBa alleTUJICHA.

Ne 5. O3nakomenue ¢ koyuekuuen «HedTb u mpogyKThI ee mepepadoTKI.

Tema 3 Kuciopoacoaepxaiue opraHudeckue CoeJUHEHUs] 1 UX NPUPOIHbIe HCTOYHUKH (12
4) ENMHCTBO XMMUYECKOUN OpraHU3ally KUBbIX OPTraHU3MOB. XUMHUYECKHI COCTaB dKUBBIX OPTaHU3MOB.

Cruptsl. I[lomyueHnue sTaHona OpoKeHHEM TIIIOKO3bI M TUApaTanueil stuieHa. ['uapokcuiibHas
rpynna kak QyHkuuoHanbHas. IIpenctaBieHrue o BOJOPOAHON CBs3W. XMMHUYECKHE CBOWCTBA ATaHOJA:
ropeHue, B3aUMOJIEHCTBUE C HATpUeM, OOpa30BaHUE NPOCTBIX U CIOXKHBIX 3(PHUPOB, OKHUCIEHUE B
anbnerun. [lpumenenue staHosna Ha ocHOBE CBOMCTB. [loHsITHE O MpenenbHBIX MHOTOATOMHBIX CIHPTaX.
['nuuepuH Kak NpeacTaBUTENh MHOTOATOMHBIX cHHUpPTOB. KadecTBeHHass peakiius Ha MHOTOATOMHbIE
cnupthl. [Ipumenenue rnuuepuna. Kamennsiii yronb. @enon. Kokcoxumuyeckoe Npou3BOJACTBO U €0
npoaykuus. [lonydenue geHosa KOKCOBaHHEM KaMEHHOro yrisi. B3amMHoe BiusiHuE aTOMOB B MOJIEKYJIE
(deHona: B3aMMOJEHUCTBUE C THMAPOKCUAOM HAaTpusi M a30THOM kucimoTol. IlonukonneHcanus ¢eHona c
dbopmainbieruioMm B peHonohopMalibIeTUIHYI0 cMoity. [IpumeHenue ¢peHoa Ha OCHOBE CBOMCTB.

Anpaerunpl. [lonyueHue anbAEeTHOB OKHCIEHHEM COOTBETCTBYIOIIMX CIHUPTOB. XHUMHUYECKHE
CBOMCTBAa  aJbJETMJIOB: OKHCIEHHME B COOTBETCTBYIOIIYIO KHUCIOTY M  BOCCTAHOBJIEHUE B
COOTBeTCTBYIOIUHN cupT. [IpuMenenue popmanbaeruia u aleraibAeruia Ha OCHOBE CBOMCTB.

Kap6onoBsie kucnotsl. [lonydenre kapOOHOBBIX KHCIOT OKUCICHUEM ajbJErHI0B. XUMHUYECKHE

CBOMCTBaA YKCyCHOﬁ KHUCJIOTHI: O6IJ_II/IG CBOICTBa C HCOPTaHUYCCKUMU KUCIIOTAMU W PCAKIUA



srepudukanmu. [IpuMeHeHne YKCYCHON KHCIOTHI Ha OCHOBE CBOWCTB. BEICIINE KUpPHBIE KUCIOTHI Ha
MpUMEpE MATbMUTUHOBOU M CTEAPUHOBOM.

Crnoxnsie 3¢upbl U xupbl. [lomydenne cnoxHbXx 3pupoB peaknuei drepudukanuu. ClIoKHbIC
3¢upHI B IpUpOJe, UX 3HaueHue. [IpuMeHenne cioxXHbIX 3(UpPOB HA OCHOBE CBOWCTB.

XKupbl kak cioxHble IQHUPHL. XUMHUECKHE CBOHCTBA IKHPOB: TUAPOIU3 (OMBUICHHE) W
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne KupoB Ha OCHOBE CBOMCTB.

VYrneBoabl. YriaeBoibl, UX KJIacCU(UKALNL: MOHOCAXapH bl (TJII0K03a), AUcaxapubl (caxaposa) u
noyincaxapusl (Kpaxmai U LeJUIH0J103a). 3HaYeHUE YIIIeBOI0B B KUBOW MPUPOJIC U B AKUZHH YEIOBEKA.

['moko3a — BeIIECTBO ¢ JBOMCTBEHHOW (DYHKIMEH — ambACTUIOCIUPT. XUMUYECKUE CBOMCTBA
TJIFOKO3bI: OKUCIICHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COPOUT, OpOKeHUE (MOJIOYHOKHUCIIOE U
cuproBoe). [IprMeneHune riroKo3b Ha OCHOBE CBOMCTB.

Hucaxapunpl u nonucaxapufpl. [loHATHE O peakUUsIX NOJIMKOHIEHCAMM W TUAPOJIM3Aa Ha
IpUMepe B3aUMOIIPEBpallleHUi: TJ0Ko3a B mnoiucaxapuia. Jlemoncrpaumu. OKucieHue cnupra B
anpaerus. KauecTBeHHas peakuuss Ha MHOroaroMubele cnuptbl. Komneknus «KaMmeHHbI yrojip u
OPOAYKTHI ero mepepaboTku». PacTBopumocTh ¢eHoNla B BOAE IpU OOBIYHON TemmepaType U Ipu
HarpeBannu. KadecTBeHHble peaknuu Ha (eHon. Peakums «cepeOpsiHOrO 3epkaiia» ajbJeTHIOB H
[II0K03bl. OKHCIIEHUE abJAETUAOB U TJIIOKO3bI B KUCIOTHI ¢ omolsio ruapokcuia meau (I11). Iloxyuenue
YKCYCHO-3TUJIOBOTO M YKCyCHO-M30amuiioBoro 3¢upoB. Komnekuus >¢upubix macen. KadectBeHHas
peakuus Ha Kpaxmail.

JlaGopaTopHbIe ONBITHI:

Ne 6. CBoiicTBa 3TUIOBOrO COUPTA.

Ne 7. CoiicTBa riuiepuHa.

Ne 8. CpoiicTtBa hopmanberuia.

Ne 9. CBoiicTBa yKCYCHOW KHCIIOTBHI.

Nel0. CgoiicTBa XHpOB.

Nell. CpaBHEeHME CBOMCTB pacTBOPOB MblIa U CTUPAJIIBHOTO MOPOIIKA.

Nel2. CBoiicTBa IJTFOKO3BI.

Nel3. CgoiicTBa Kpaxmana.

Tema 4 A3zoTcoaepikaiiyue COeMHEHUsS] M UX HaXO0KIeHUe B KUBOW npupoae (7 4) AMUHBL
[TonsTne 06 amunax. [lomyuenne apomMaTuyecKkoro aMMHa — aHWJIMHA — U3 HUTPOOEH30J1a. AHUIIMH KaK
OpraHu4eckoe OCHOBaHWE. B3aumHOe BiIMSHHE aTOMOB B MOJEKYJE€ aHWIMHA: OClabjeHHe OCHOBHBIX
CBOWCTB U B3aMMO/ICHCTBUE ¢ OpOMHOI BofoH. [IpruMeHeHne aHUIMHA Ha OCHOBE CBOMCTB.

AmuHoKucIOTHL. [lomydyeHne amMHMHOKHCIOT W3 KapOOHOBBIX KHCIOT W THAPOJIU30M OEIKOB.
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHUYECKUX COEIMHEHUI: B3aUMOJIEICTBHE CO
HIeJI0OYaMH, KHCIOTaMHM W Jpyr € JpyroM (peakuus moJMKoHAeHcauuu). lIlentunHas cBs3p u

MNOJIUIICIITUBI. HpHMCHeHI/Ie aMHUHOKMCIIOT Ha OCHOBE CBOMCTB.



benxu. [lomyuenne 6enkoB peakLueil MONIMKOHACHCAIMA aMHUHOKUCIIOT. [lepBuyHas, BToprUuHas U
TPETUYHasl CTPYKTYphbl OelkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TOpPEHHE, NEHATypalus, T'MIpOJIU3 U
[[BETHbIE peaklMu. buoxumuyeckue GyHKIIUN OEIKOB.

I'eneTndeckas CBA3b MEXKYy KJIACCAMHU OPTAHUYECKUX COCIUHEHUN.

HyknennoBbie kucinoTel. CHHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE M3 HYKJICOTHA0B. OOmuil mian
crtpoenust Hykieotuaa. CpaBaenue crpoeHuss u Gpynkmuit PHK nu JIHK. Ponp HykII€eMHOBBIX KHCIIOT B
XpaHEHUH U Nepejade Hacae1cTBeHHON nH(opmarun. [TonsaTHe 0 OMOTEXHOIOTUU U TEHHOW MH)KEHEPUH.

JdemoncTpaumnu. B3auMoaeicTBue aMMHuaKka U aHWIMHA C COJIIHOM KUCIOTOM. Peakius aHninHa
¢ OpomHOI1 BOAOH. JloKa3zaTenbCTBO HaMMuUs (YHKIMOHAJIBHBIX TPYII B PAacTBOPaxX aMUHOKUCIOT.
PactBopenue u ocaxaeHue OenkoB. L[BeTHble peakiuu OENKOB: KCAaHTONPOTEMHOBAas W OMypeTOBas.
['openne nTuubero nepa v mepctaHo Hutu. Mogens mosekyibl JIHK. [lepexoasl: 3TaHon — 3THIIEH—
ATWJIEHIJIMKOJIb — 3TUIEHINIUKOIAT Meau (1I); sTaHOoNn — 3TaHanb— 3TaHOBast KUCIIOTA.

JlaGopaTopHbIe ONBITHI:

Ne 14. CoiictBa GenKoB.

I[IpakTuyeckue padboTbI:

Ne 1. nenTudukamms opraHn4ecKux COeTNHEHHN.

Tema 5. BuoJIOTHYeCKH AKTHBHbIC OpraHuveckue coefuHeHHs (24) PepmeHTh. DEpMEHTHI
Kak OMOJIOrnYecKHue KaTaau3aTopbl 0enkoBoil mpupoasl. OcoOeHHOCTH (YHKIMOHUPOBAHUS (PEPMEHTOB.
Posib epMeHTOB B )KHU3HEAEATENBHOCTH )KUBBIX OPTaHU3MOB U HAPOJIHOM XO3HCTBE.

Buramunsbl. Ilonstue o ButammuHax. Hapymienus, cBsi3aHHbIE C BUTaMUHAaMHU: aBUTAMMHO3BI,
TUIIOBUTAMUHO3bI U TUNepBUTaMUHO3bl. Butamun C kak npeacraBuTeIb BOJOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IIPEJICTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. IloHATHE O TOpMOHAax Kak I'yMOpaJbHBIX PETYJATOPAX XU3HEACATEIbHOCTU KHUBBIX
opranu3MoB. VIHCYNIMH U aJipeHalluH KaK MpeacTaBuTenn ropMoHoB. [Ipodunaktuka caxapHoro quabera.

JlexapctBa. JlekapcTBeHHast XUMHUSL: OT HATPOXUMHUHU 10 XUMHOTEPANUU. ACIUPUH. AHTHOMOTUKHI
u n1ucbakrepro3. Hapkorndeckue BemecTna.

JemoHcTpanun. PasnoxkeHue nepokcuia BOAOPOAA KaTajlla30M ChIPOTO Msca U CBIPOTro
kapTodens. Komnekuus CMC, copepxaiux sH3uMBbL. Mcnbitanue cpeasl pactBopa CMC unankaTopHON
Oymaroi. Wmmoctpamuu ¢ QororpadusiMu KMBOTHBIX C Pa3jIU4YHBIMA (OpMaMU aBUTAMHUHO30B.
Komnekuust BuTamMuHHBIX mpenaparoB. VcmblTanue cpeabsl pacTBOpa acKOPOMHOBOM — KUCIOTHI
UHAMKaTOpHON Oymaroil. McmblTaHue amnTedyHoro mpenapaTa HMHCYJIMHA Ha Oenok. JlomarHss,
n1abopaTopHasi U aBTOMOOMIIbHAS allTeuKa.

Tema 6 HMckyccTBeHHbIE M CHHTeTHYeCKHe MOJuMepbl (2 4) VICKyCCTBEHHBIE IOJHMMEPHI.
[ToryueHne HCKYCCTBEHHBIX IOJIMMEPOB, KaK MPOAYKTOB XUMHUYECKOW MOAM(PHUKALUU MPUPOIAHOTO
HOJMMEPHOTO ChIphsi. MCKyccTBEeHHbIE BOJIOKHA (aleTaTHBIA IIENK, BHCKO3a), MX CBOHCTBa H

IMPUMCHCHUC.



Cunrernueckue nonumepsl. [lonyyeHne CHHTETHUECKUX MOJMMEPOB PEAKIUSAMU MOTUMEPU3ALINN
U TnoJiuKoHJAeHcauuu. CTpyKTypa IOJIMMEpPOB: JIMHEWHAs, pPa3BETBICHHAs M IPOCTPAHCTBEHHAS.
[IpeacraBuTeny CHHTETUYECKUX UIACTMACC: MOIUITUIIEH HU3KOTO M BBICOKOTO JIaBJICHHUS, TIOJIUIIPOIUICH
Y NOIUBUHWIXJIOpUI. CHHTETHYECKHUE BOJIOKHA: JIABCaH, HUTPOH U KaIpOH.

Jdemoncrpauuu. Kosuteknus 1uiactMace M u3fenuid u3 HUX. Koiuleknuy HMCKYyCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH U W3JeNni U3 HUX. Pacro3HaBaHue BOJIOKOH 10 OTHOLIEHUIO K HAarpEBAHMUIO U
XUMUYECKUM PEAKTHBAM.

JlaGopaTopHbIe ONBITHI:

Ne 15. O3nakomienue ¢ od6pa3amMu IacTMace, BOJIOKOH M KaydyKOB.

IIpakTuyeckue padboTbI:

Ne 2. Pacnio3HaBaH#ue Mj1acTMacc U BOJIOKOH.

11 KJIACC

Tema 1 Crtpoenue aroma u nepuoanueckuii 3axon /JI. . MengeneeBa (3u) OcHOBHbIC
CBEJICHUSA O CTPOEHUU aToma. Sapo: mpOoTOHBI WU HEWUTpOHbL. M30TOmbl. DNEKTPOHBL. DIEKTPOHHAs
o0Oosiouka. OHepreTudeckuii ypoBeHb. OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX O000JIOYEK aTOMOB
eMeHTOB 4-r0 U 5-ro0 mnepuoaoB mnepuoanueckord cuctemsl JI. U. MenpeneeBa (mepexoaHbIX
aneMeHToB). IlonsitTue 00 opOuTaynax. s- U p-opOuTAIU. DJIEKTPOHHBbIE KOH(UIYpalUM aTOMOB
XUMUYECKUX HIIEMEHTOB.

[lepuonnueckuit 3akon [[. . MenzaeneeBa B cBere yueHust o crpoeHuu atoma. Otkpeitue /. W.
MeHieneeBbIM NEPUOJNYECKOTO 3aKOHA.

[Mepuonnueckass cuctema xumuueckux odjemeHtoB J[. WM. MenngeneeBa — rpadudeckoe
O0TOOpaXeHHe Mepuoandeckoro 3akoHa. DU3MUECKUN CMBICT MOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMepa
nepuosia U Homepa Ipynnbl. BaieHTHble 351€KTpOHBI. [IpUuYMHBI M3MEHEHHsS CBOWCTB 3JIEMEHTOB B
nepuojax u rpymnmnax (rjaBHbIX noarpynnax). Ilomosxkenue Bo1oposa B IEpUOINUECKON CUCTEME.

3HaueHue MEepUOANYECKOTO 3aKOHA M MEpPUOJUYECKON CHUCTEMBbl XMMHYECKHX ayieMeHToB Jl. U.
MeneneeBa A pa3BUTUS HAYKU U IOHUMAaHUS XUMUYECKON KapTUHBI MUDA.

JemMoncTpanuu. Paznuunbie GopMbl MEPUOIUYECKON CHCTEMBbl XUMUYECKUX aneMeHToB J[. U.
Meneneesa.

JlaGopaTopHbIe ONBITHI:

Nel. «KoncTpynpoBanue mepuoinuecKon TaOIHIIbl AJIEMEHTOB C UCTIOJIB30BAHUEM KapTOUYEK .

Tema 2 Crpoenue BemecrBa (84) lMonnHas xumuueckass cBsi3b. KaTHOHBI M aHHOHBIL.
Knaccudpukanus monoB. MonHble KpucTammudeckue pemieTku. CBOWCTBa BEMIECTB C ATHM THIIOM
KPUCTAJUIMYECKUX PEHIETOK.

KoBasleHTHast XxuMu4eckass CBs3b. OJIEKTPOOTpULATENBHOCTh. [lonmsipHas u  HemojspHas

KOBAJICHTHBLIC CBsA3H. I[I/IHOJ'IB. HOJBIpHOCTB CBIA3HU U MOJIIPHOCTb MOJICKYJIbI. OOMEHHEBIN | JOHOPHO-



aKUENTOPHBIM  MeXaHu3Mbl 00pa30oBaHUS KOBAJICHTHOH CBsI3U. MOJNEKyJIspHbIE U  aTOMHbBIE
KpUCTaJUIMYecKue permeTky. CBONCTBA BEIIECTB ¢ STUMHU TUIIAMH KPUCTAIUIMYECKUX PELIETOK.

Mertannnueckast xumudeckasi cBsizb. OCOOEHHOCTH CTPOEHUSI aTOMOB METaUIoOB. MeTaminueckas
XUMHUUYECKasl CBA3b U METAJUIMYECKas KpUCTauIMueckas pemierka. CBONCTBA BELIECTB C A3THUM THUIIOM
CBSI3H.

Bonoponnas xumuueckasi cBsizb. MeXMOJIEKyIsIpHasl U BHYTPUMOJIEKYJISIpHAs: BOJOPOJIHAS CBA3b.
3HaueHue BOJOPOIHOM CBSI3U Ui OpraHU3alud CTPYKTYpP OMOMOIMMEPOB.

[Tonnmepsl. IlmacTmacchl: TEpMOIIACTBI M PEAKTOIIACTBI, UX IPEACTABUTENN U IPUMEHEHHUE.
Bonokna: nmpupoaHble (pacTUTENbHbBIE U )KMBOTHBIE) M XUMUYECKHE (MCKYCCTBEHHBIE U CUHTETUYECKHE),
UX MPEICTABUTEIN U IPUMEHEHHE.

["a3000pa3zHoe cocTosiHME BeulecTBa. 1pH arperaTHbIX COCTOSAHUS BOAbl. OCOOCHHOCTH CTPOCHHUS
ra3oB. MoJsIpHBIN 00bEM Ta3000pa3HBIX BEIIECTB.

[Tpumeps! Ta3000pa3HBIX MPUPOJHBIX CMECEH: BO3IYyX, IPUPOAHBIN ra3. 3arps3HeHne aTMOC(EphI
(KUCTIOTHBIC JOXKIU, TAPHUKOBBIHN 3 deKT) n 6oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEUIECTB: BOJAOPOI, KUCIOPOM, YIVIEKUCIbIN ra3, aMMUaK, dTHIICH.
Nx nonydyenue, coOupanue 1 pacro3HaBaHUE.

Kunkoe cocrosinue Bemecta. Bona. [Torpebnenne Boabl B OBITY U Ha MPOU3BOJICTBE. KECTKOCTh
BOJIBI U CIOCOOBI €€ ycTpaHeHHsl. MHUHepalbHbIE BOJbI, UX HCIOJIb30BAaHUE B CTOJOBBIX M JIEYCOHBIX
LEesAX.

Kunkue KpucTauibl U UX IPUMEHEHHE.

TBepnoe coctosiHue BeniecTBa. AMOp(HbBIE TBEpbIE BELIECTBA B IPUPOJIE U B )KU3HHU YEIOBEKa,
UX 3Ha4YEHUE U NpuMeHeHNne. Kpucrammueckoe CTpOeHHE BELIECTBA.

HucnepcHble cucteMsl. [loHsaTHe 0 nucnepcHbIX cuctemax. JlucnepcHas ¢a3a U JUCIepcHOHHas
cpena. Knaccudukanust JUCIEPCHBIX CUCTEM B 3aBHUCHUMOCTH OT arperaTHOrO COCTOSIHUSL JUCIEPCHOU
cpeapl M AucnepcuoHHOM (das3bl. ['pyboaucriepcHble CHCTEMBI: 3MYJIbCHH, CYCHEH3UH, adPO30JIH.
TOHKOIUCIIEPCHBIE CUCTEMBI: T'€IIU U 30JIH.

CocraB BemecTBa M cMecell. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

[lonsTe «aons» M €€ pPa3sHOBHJIHOCTU: MaccoBas (J10JI1 3JIEMEHTOB B COEIUHEHHH, JIOJIS
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, JT0JI1 paCTBOPEHHOTO BEILIECTBA B pacTBope) U o0bemHast. Jloins
BBIXO0/1a TPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

JemoncTpanuu. Mojienb KpUCTaJUIMYECKON peleTku Xjaopuaa Hatpus. OOpasibl MHHEPAJIOB C
MOHHOW KPUCTAJUTMYECKOW PEIIETKOW: KaJIbIUTA, raauTa. MoJaenu KpUCTAIUIMYECKUX PEMIETOK «CyXOro
apaa» (Wnu Homa), anmasza, rpadura (wm kBapra). Mogens monekynasl JJHK. O6pasmsr miactmace
(penomodopmanbaeruabe, NOINYPETaH, MOJIUITHIICH, TOJIUIIPONIIEH, TOTUMBUHWIXJIOPUI) U U3AETHS

N3 HUX. 06p3.3I_U>I BOJIOKOH (IJ_IepCTL, IICJIK, all€TaTHOC BOJIOKHO, KAaIIPpOH, JIAaBCaH, HCﬁHOH) n U3JCIIUs U3



HuX. OOpasibl HEOPraHMYECKUX MOJIMMEPOB (Cepa IuTacTUYecKas, KBapll, OKCHJI ATFOMUHHUS, TPHPOIHBIC
AIIOMOCUJIMKATBI). MoJenb MoJipHOrO oObema ra3oB. Tpu arperaTHeIX cOcCTOSHUSL Bojbl. OOpasiisl
HAKWIK B YailHHKEe U TpyOaxX LEHTPaJbHOro OTOIUIeHHUs. JKeCTKOCTh BOJIBI U CHOCOOBI €€ YCTpaHEHHUS.
JlabopaTopHble ONBITHI:

No 2. «OnpezienieHue TrIa KpUCTATUTMUYECKOM PELIeTKH BEIIECTBAa U OMKMCAHUE €r0 CBOMCTBY.

Ne 3. «O3HakomIIeHHE C KOJJIEKIMEN MOJMMEPOB: IIACTMACC U BOJIOKOH M MU3JEIHUN U3 HUX».

Ne 4. «cnipiTanue Bo/bl HA KECTKOCTh. Y CTPAHEHHE )KECTKOCTU BOJBIY.

Ne 5. «O3nakomiieHue ¢ MUHEPAJIbHBIMU BOJAMM.

Ne6. «O3HaKOMIIEHUE C TUCIIEPCHBIMU CUCTEMaMU».

IIpakTuyeckue padboTbI:

Ne 1. «Ilony4yenue, coOupaHue U pacro3HaBaHUE Ta30By.

Tema 3 Xumunueckue peakuum (84) Peaknuu, uaymme 0e3 W3MEHEHHS COCTaBa BEIICCTB.
AnoTponusi W ajUIOTPOIHBIE BUIOM3MEHEHHS. [IpHuuMHBI amioTponuu Ha NpuUMepe MOAUUKAIUN
Kuciopona, yriepona u ¢ocdopa. O30H, ero Ouonmoruyeckas poib. M3omepsl u nzomepus. Peakuuu,
UAyIIMe ¢ U3MEHEHHEM COCTaBa BelIecTB. Peakiuu coequHeHus, pa3oKeHus, 3aMelIeHus] 1 oOMeHa B
HEOPTaHMYECKON M OPraHWYecCKOW XWMHH. Peakumu 3k30- W 3HIOTepMHUYeckue. TemmoBoit 3¢ dekt
XUMUYECKOM pEaKUUMU M TEePMOXMMHYECKME YpaBHEHMs. Peakumy ropeHus, Kak 4YacTHBIM Ciydau
3K30TEPMHYECKUX PEAKLIMI.

Ckopoctp xumuuecko peakuuu. CKOPOCTh XMMHUYECKOW pEaKUUU. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON pEeaKIMy OT MPUPOJbI PEarupyrolIuX BEHIECTB, KOHIICHTPAIIMH, TEMIEPATyphl, TUIOMIAAH
MOBEPXHOCTH CONPUKOCHOBEHUS U KaTaiau3aropa. Peakuuu romo- u rereporeHusie. [lonstue o xaranuse
U Katanuzatopax. epMeHThl Kak OMOIOTUYECKUE KAaTaIN3aTOPhl, 0COOEHHOCTH UX (PYHKIIMOHHUPOBAHUSI.

OOpatumocTh XHUMUYECKUX peaknuii. HeoOpaTumbie U oOpaTUMble XHMHUYECKHUE PEAKIUU.
CocrosiHue XMMHYECKOTO paBHOBECHS I OOpAaTUMBIX XUMHUYECKUX peakiuil. CrocoObl CMeIeHus
XUMHYECKOTO PaBHOBECHS Ha MpUMeEpe CMHTe3a aMMHaka. [loHsTHE 00 OCHOBHBIX HAyUYHBIX MPUHIIUAIIAX
MIPOU3BOJICTBA HA MPUMEPE CUHTE3a AMMHUAKA WJIM CEPHOU KHUCIOTHL. POJIb BOJIBI B XUMUYECKON PEaKIIUH.
HctuHHBIE pacTBOphl. PacTBOpUMOCTh M KIacCH(PHUKAIUS BEIIECTB MO ATOMY MPHU3HAKY: PACTBOPUMBIE,
MaJIOpacTBOPUMbIE M HEPACTBOPUMBIE BELIECTBA. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHUECKAS
mucconuanus. Kucinorel, O0CHOBaHUS M COJIM C TOUKU 3PEHUSI TEOPUH JIEKTPOIUTUYECKON TUCCOLUAIUY.

XUMHYECKHE CBOWMCTBA BOJBI: B3aMMOJICUCTBHE C METaUIaMH, OCHOBHBIMH M KHCJIOTHBIMH
OKCHJIAMH, PA3IOKEHHEe U 00pa3oBaHUE KPHUCTAJUIOTHIPATOB. Peakiuu THApaTallid B OpPraHUYeCKON
XUMUU.

['unponu3 oprannveckux U Heopranmdeckux coeanHeHuii. Heodpatumsiii ruaponns. OOpaTumblit
ruaponu3 cosneid. ['uaponan3 opraHMUeCKUX COETUHEHHI M ero MpakTUYecKoe 3HaueHue JJIs MOJIyuyeHUs
TUAPOIU3HOIO CIHUpPTAa U MbUIa. buonorudeckass poyib THpoiiM3a B IJIACTUYECKOM U SHEPreTUYECKOM

oOmeHe BCIICCTB MW OSHCPIruu B KIICTKC. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkIuu. CremncHb



okucnenus. OmnpeneneHue CTENEeHN OKUCIEHUs 1o Gopmyne coenuHeHus. [loHsATHE 00 OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiusax. OKHUCIeHHEe U BOCCTAHOBIIEHHE, OKUCIHMTEIh W BOCCTAaHOBHUTEIb
DINIEKTPONIN3. DIJIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOILECC. DIEKTPOJIN3 PACIUIaBOB U
pacTBOpPOB Ha MpuUMepe Xjaopuaa Hatpus. [IpakTuyeckoe NpuMEHEHUE IEKTPOIN3a. DIEKTPOIUTUIECKOE
HOJIyYEHUE ATFOMUHHUSL.

demoncTpauuu. [Ipespamenne kpacHoro ¢ocopa B Oenbrii. O30HaTop. Mojgenu MOJEKyN H-
OyraHa u wu300yTaHa. 3aBUCUMOCTb CKOPOCTH pe€akUWW OT TMPUPOJLl BEIIECTB Ha MpUMEpe
B3aMMOJIEMCTBHSI paCTBOPOB PA3IIMYHBIX KUCIOT OJMHAKOBON KOHLIEHTPALMK C OAMHAKOBBIMU I'PaHyIaMHU
LIMHKA U B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAUIOB (MarHus, LIMHKA, JKeje3a) ¢ COJISTHOU
KHUCII0TOM. B3anMopelicTBre pacTBOPOB CEPHOM KUCIIOTHI C pacCTBOpaMH THOCYJIb(aTa HaTpHs pa3InIHON
KOHIEHTPAIlUU U TeMIiepaTtypbl. Mojiesib KUISIIEero cios. PaznoxkeHue nepokcua BoJopoia ¢ HOMOIIbIO
Katanmzaropa (okcuga mapranna (IV)) m karanm asel celporo Mmsica U ceiporo kaprodens. ITpumepst
HeoOpaTUMBIX peakuuil, HAyIMX ¢ 00pa30BaHHEM OCajJKa, ra3a WiIM BOJbl. B3aumopeilicTBue nutus u
HaTpus ¢ Boaoi. [lonyuenue oxcuaa docdopa (V) u pacTBopeHue ero B BOJE; UCIBITAHNE MMOJTYYEHHOTO
pactBopa nakmycoMm. OOpa3ipl KpUCTAIOTUAPATOB. VchmbITaHHME pacTBOPOB JIIEKTPOJIUTOB H
HERJIEKTPOJIUTOB Ha IpPEAMET JUCCOLMALNU. 3aBUCHMOCTb CTENEHHU 3JIEKTPOJIUTHUUYECKOHN IucCoLMalun
YKCYCHOW KHCIOTBHI OT pasz0amieHusi pactBopa. ['mapomms kapbupa kambims. ['maponu3 kapOoHATOB
HIENIOYHBIX METAUIOB M HuTparoB nuHka win cBuHua (M), Ilomydyenune wmbima. I[lpocreiimme
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aUMOJICHCTBUE IIMHKA C COJISTHOM KHUCIIOTOW U Kele3a ¢
pactBopoMm cyibdara menu (II). Moaens snexrposuzepa. Mojenb 3J1eKTpOIU3HON BaHHBI ISl TIOTYyYEHUS
AIIOMUHUS.

JlabopaTopHbIe ONBITHI:

Ne 7. «Peaknus 3aMelieHns MEH JKEIE€30M B paCTBOPE MEIHOTO KyIIOPOCay.

Ne 8. «Peakmuu, unymmue ¢ 00pasoBaHUEM 0Ca/IKa, Ta3a U BOJBI».

Ne 9. «ITonmyueHue Kucaopoa pa3aoKeHUEM MEPOKCHIAa BOAOPOa C MTOMOIIbI0 OKCHa MapraHiia
(IV) u xaTana3zsl CbIporo KapTodens».

Ne 10. «ITomyuenune Bo1opoaa B3auMOJIEHCTBUEM KUCIIOTHI C IUHKOM.

Ne 11. «Pa3nuunble ciydan TUAPOIIA3A COJIEH.

Tema 4. BemectBa u ux cBoiicrBa (154) Metautel. BzaumopelicTBue MeTaioB ¢ HeMeTalaMu
(x710pOoM, cepolt U KUcIopoioM). BzaumoielicTBUE MIETOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJOH.
DNEKTPOXUMHUYECKUN psij HApsDKEHU MeTauioB. B3anmoaeiicTBue METaIOB ¢ pacTBOpaMH KUCJIOT U
cojeil. AmoMuHoTepMus. B3aumozelicTBue HaTpus ¢ 3TAaHOJIOM U (DEHOJIOM.

Kopposuss meramnos. [loHATHE O XMMHMYECKOW M DIIEKTPOXMMHUYECKONM KOPPO3MHM METAJUIOB.
CrniocoOblI 3a1UTHl METAIIOB OT Koppo3uu. Hemeramibl, CpaBHUTENIbHAS XapaKTEPUCTUKA TaJIOT€HOB Kak
HanOosiee TUIMYHBIX NpefcTaBuTeNell  HemeTasioB. OKHUCIMTENbHbIE CBOICTBA  HEMETaJIOB

(BSaHMOHGﬁCTBI/IC Cc MCTallllaMH U BOI(OpO)IOM). BoccraHoBuTeNnbHBIE CBOMCTBA HEMETAIIOB



(B3auMojielicTBHE ¢ 0OoJiee DICKTPOOTPUIIATEIILHBIMH HEMETAIaMU M CJIOXHBIMU  BEIIECTBAMU-
OKHCITUTEISIMU ).

Kucnorel Heopranmveckue u opranmdeckue. Knaccudukanus kucinor. XMMHUYECKHE CBOMCTBA
KHUCJIOT: B3aMMOJEHMCTBME C MeETaulaMH, OKCHJAMU METaUIOB, TUAPOKCUIAMHM METAJJIOB, COJIIMH,
cnupramu (peakius stepudukanuu). OcoOble CBOCTBa a30THOM W KOHLEHTPUPOBAHHOM CEpHOM
KHCJIOTHI.

OcHoBaHusi HeopraHudeckue M opranuyeckue. OcHOBaHUS, MX KiaccuuKanus. XUMHYECKUE
CBOMCTBAa OCHOBAaHMI: B3aUMOJCHUCTBUE C KHCIOTAMH, KUCIOTHBIMH OKCHUAAMU U COJISIMU. PaznoxeHue
HEpPaCTBOPUMBIX OCHOBAHUHU.

Comu. Knaccuduxanust coneit: cpeiHue, KUCIble U OCHOBHbIE. XHMMUYECKHUE CBOMCTBA COJICH:
B3aUMOJICHCTBUE C KMCIIOTaMU, HIEJI0YaMH, METaJuIaMH U coyiAMU. [IpencraBurenu coneil u ux 3HaYEHUE.
Xnopua Harpusi, KapOoHAT KambIus, gocdar kampius (CpeAHHE COJIM); THAPOKAPOOHATHI HATPHUS U
aMMOHUS (KHUCTIbIE COJN); ruapokcokapOoHatr Mmeau (II) — manaxut (OCHOBHAsI COJIb).

KauecTBeHHbBIC peakliuu Ha XJIOPUA-, Cynbdar-, U KapOOHAT-aHUOHBI, KATUOH AMMOHHSI, KATUOHBI
xenesa (I1) u (I1I).

['eneTnyeckas CBsI3b MKy KlacCaMU HEOPTraHWYECKUX U OpraHudeckux coeauHeHuit. [lonstue o
TEHETHUYECKOM CBSI3M M TEHETUYECKUX psfax. ['eHeTnueckuid pag Metaiuia. ['eHeTnueckuii psg HemeTasa.
Oco0eHHOCTH TeHETUYECKOTO PsiZla B OPraHUYEeCKOM XUMHUH.

Jemouncrpanuu. Komnekiusa o0pasioB MeTamioB. BanmoeiicTBie HATpusi U CYypbMBI C XJIOPOM,
xKene3a ¢ cepoil. ['opeHue mMarHus U amOMUHUS B Kuciopoze. B3aumonelicTBue HienouHO3eMENbHbBIX
METaVIOB € BOJOM. B3aumonencTBue HaTpus C 3TAHOJIOM, LMHKA C YKCYCHOM KHCJIOTOM.
AmoMmuHoTepMus. B3aumoneiicTBue MenuM C KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOW. Pe3ynbrarsl
KOPpPO3WU METAJJIOB B 3aBUCHUMOCTH OT yCIOBHH ee mpoTekaHus. Kosmekuus oOpas3ioB HEMETAIUIOB.
B3aumoneiictBue XJopHOW BOABI C pacTBopoM Opomuaa (noauna) kanus. Kosiekuust npupoaHbIX
OpraHMYecKUX KuciaoT. Paz0aBieHHe KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOThl. B3anmonelicTBue
KOHIIEHTPUPOBAHHON CEPHOW KHUCIOTBI C CaxapoM, MLEJUII0NI030i U Menpro. OOpasibl TPHUPOIHBIX
MUHEPAJTIOB, COAEPXKALIUX XJIOPHU] HATpus, KapOoHAT Kanblus, ¢ocdar KambIus U THAPOKCOKApOOHAT
meau (II). OOpasipl MUIEBBIX TPOIYKTOB, COACPIKAIIUX THAPOKAPOOHATHI HATPUS M aMMOHUSA, HX
CIIOCOOHOCTh K Pa3lIOKEHHUIO MpU HarpeBaHuu. l'amenue coibl ykcycoM. KauecTBeHHBIE peaknuu Ha
KaTHOHBI M aHUOHBI.

JlabopaTopHbIe ONBITHI:

No 12. « McibiTaHu€e pacTBOPOB KUCJIOT, OCHOBAHHUM M COJIEH MHAMKATOPAMHU .

Ne 13. « IlomyueHune u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUIN».

Ne 14. «I'maponu3 XJI0pUI0B U ALIETATOB IIETOYHBIX METAIIOBY.

z

15. « O3HakOMJIEHHE C KOJUIEKIUSAMHU: a) METAJUIOB; 0) HEMETAILJIOB; B) KUCIIOT; T') OCHOBAHHIA;

Il) MHHCPAJIOB U OMOJIOTUYECKUX MaTCepHraJioB, COACPKAIIUX HEKOTOPBIC COJIN.



IIpakTnueckas padora:

Ne 2. «Pacro3HaBaHue BEIECTB).

TemaTuyeckoe MIAHUPOBaHUE YUeOHOT0 MpeaMeTa « XUMUS»

B 10-11 ki1accax (0a30Bblii YPOBEHb)

Ne Ha3Banue Tembl KosmnuecTBo yacos
TeMBbI
10 kaacce
1 Beenenue 1
2 Teopus cTpoeHHs OpraHUYeCKUX COEIUHEHUM 2
3 VYTI1eBo10pOabl U UX TPUPOAHBIE HCTOYHUKU 8
4 Kucnoponcoaepxamiyue OpraHuyecKU€ COEIUHEHUS U 12
WX TIPUPOJIHBIC UCTOYHUKHU
5 A30TCcoAepKaIME COCAUHECHHUS U MX HAXO0XKICHUE B 7
JKMBOW MPUPOJE
6 buonornuecku akTHBHBIE OPraHUYECKUE COCTMHEHUS 2
7 HckyccTBeHHBIE U CHHTETUYECKHE TTOTUMEPHI 2
Hroro 34
Ne Ha3Banue Tembl KosunyecTBo yacos
TeMBbI
11 kaace
1 CrpoeHne aroma u mnepuoanmyeckui 3akoH J[. . 3
Menneneena
2 Crpoenue BeniecTra 8
3 XUMHUYECKUE PEAKIIUN 8
4 BemiectBa u ux cBoiicTBa 15
Hroro 34
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