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PA3JIEJI I. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA

JesrenpbHOCTh yunTens B oOydeHun xumud B 10-11 kitaccax goimkHa OBITH HaIllpaBJeHA
Ha JIOCTIDKEHUE 00yUYaOIUMUCS CIECAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:

1) B LIEHHOCTHO-OPUEHTALIMOHHOW cdepe - YyBCTBO TOPIOCTH 3a POCCUICKYIO
XUMHUYECKYIO HayKY, TYMaHHU3M, OTHOIIEHHUE K TPY/Ly, LIeJICYCTPEMIICHHOCTB;
2) B TpymoBoii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIICH

o0pa3oBaTeNbHOM 1 MPodecCHOHAITBHON TPACKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, WHTEUICKTYalIbHOW) chepe - yMeHUEe yIpaBisTh
CBOCH II03HABATEIBHOM ACATEIbHOCTBIO.

MeTanpeaMeTHBIMU Pe3yJbTATAMU OCBOCHHS BBITYCKHHUKAMU CPEIHEH IIKOJIbI
HpOFpaMMBI I10 XUMHUH ABJIAKOTCA:

1) wucnosp30BaHWE YMEHMH M HABBIKOB Pa3IUYHBIX BHUIOB ITO3HABATEIHHOM
JACATCIIbHOCTH, HpI/IMeHeHI/IC OCHOBHBIX MCETOOAOB IIO3HAHHUA (CHCTGMHO-HH(bOpMaHHOHHBIﬁ
aHaJu3, MOACIIMPOBAHNE) I U3YUCHHUS PA3IMYHBIX CTOPOH OKPYIKAIOIIEH IEHCTBUTEIBHOCTH;

2) UCTIOIH30BaHNE OCHOBHBIX MHTEIUIEKTYAIbHBIX OMEpauii: GopMyITupOBaHUE THUIIOTES,
aHaJu3 ® CHUHTE3, CpaBHEHHE, OO0OOIIECHHWE, CHCTeMaTH3allMs, BBIIBJICHUE MPUIYUHHO-
CIICACTBCHHEBIX CBSI3€i, IOMCK aHAJIOIOB;

3) yMeHuEe TeHepUpoBaTh HJIEM W OIPEACISITh CPEACTBA, HEOOXOIUMBIC I UX
peanu3anuu;

4) yMeHHE OnpenessaTh eI M 33aJlauu JIeATeIbHOCTH, BEIOMPATh CPEJICTBA peallu3aiiu
e n HpI/IMeHSITB X Ha HpaKTI/IKe;

5) MCHoIp30BaHUE PA3IUYHBIX UCTOYHHUKOB IS MOJYUYCHHS XHMHUYCCKOUW HHGOPMAIIHH,
NOHMMaHHE 3aBHCHUMOCTU COJEpKaHHs M (OpPMBI MPEACTaBICHUS HH(POpPMAIMM OT Leen
KOMMYHHUKAITUHU U ajipecara.

B o6mactu mnpeamMeTHbIX pe3y/bTATOB H3YyUYCHHE XUMHHU TPEIOCTABISET YUCHUKY
BO3MOJKHOCTB Ha CTYIIEHH CpeHETO (TI0JIHOTO) 00IIero 00pa3oBaHuUs HAyUYHUThCS:

1) B mo3HaBaTENBHOM cepe:

a) 1aBaTh ONPEJCICHUS N3YICHHBIM MTOHSATHSM;

6) OIIUCBhIBATH I[CMOHCTpaHI/IOHHBIG U CaMOCTOATCIIBHO HpOBGI[CHHBIG 3KCH€pI/IM€HTI>I,
WCITOJIB3YS IS TOTO €CTECTBEHHBIN (PYCCKHMA, POJTHOMN) SA3BIK U SI3bIK XHMUH;

B) OIIUChIBATh H paszanL I/I3y‘-I€HHI)IC KJIaCChI HeOpFaHI/ILIeCKI/IX nu OpFaHI/I‘-IeCKI/IX
COCTMHCHUH, XUMHUUYECKHE PEaKITUH;

I') KJ1Jaccu(UIUPOBATh U3YUEHHbIE OOBEKTHI U SIBICHHUS;

1) HaOJII0aTh IEMOHCTPUPYEMBIE M CAMOCTOSITEIHHO TTPOBOIUMBIE OIBITHI, XHMHYECKUE
pEaxIu, IPOTEKAOIINE B IPUPOJIE U B OBITY;

€) JenaTh BBIBOJBI W YMO3aKIIOUCHHS W3 HAOIIOJICHWHA, HM3YyYCHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUECHHBIX BEIIECTB 110 AaHAJIOTHU CO
CBOWCTBaMH M3yYCHHBIX;

) CTPYKTYpHpOBaTh U3yUEHHBIH MaTepHa;

3) HHTEPIIPETUPOBATh XUMUYECKYIO HH(DOPMAIIHIO, TOJIyYEHHYIO U3 APYTUX UCTOYHUKOB;

M) OMNUCHIBATh CTPOEHHE aTOMOB OJJIeMEHTOB [-IV TmepHoioB ¢ HCMIONIH30BAHHEM
3JIEKTPOHHBIX KOHPUTypaluii aTOMOB;

K) MOJIETMPOBATh CTPOSHHUE TMPOCTEUIINX MOJEKYJ HEOPTaHUYECKHUX U OPTraHUYEeCKUX
BEIIIECTB, KPUCTAJIOB;

2) B IICHHOCTHO-OPUEHTAIMOHHON cdepe: aHAIM3UPOBATh M OLIEHUBATH MOCICICTBUS IS
OKPY’KaloIIeH cpelbl OBITOBOM M MPOU3BOACTBEHHOM ACATEIHPHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;

3) B Tpy0BO# chepe: MPOBOIUTh XUMHUYECKUM SKCTICPUMEHT;



4) B cdepe (u3NUECKON KyIbTYphl: OKa3blBaTh INEPBYIO MOMOIIb IPH OTPABICHUSX,
0’KOTax M IPYruX TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JIaOOPATOPHBIM 000PYAOBAHUEM.



PA3JEJ Il. COOEP KAHUE

10 kaace

BBenenne

[Ipenmer oprannyeckod xumMuu. OCOOCHHOCTH CTPOEHUS U CBOWCTB OpPraHUYECKUX
COEIMHEHUI. 3HAUEHNUE U POJIb OPTaHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK B XKU3HU
oOmectBa. KpaTkuii ouepk UCTOPHH Pa3BUTHS OPraHUYECKON XUMUU.

OcHoBHble nonoxeHus: teopun crpoenuss A.M. byrtneposa. Ilpennocsuiku co3naHust
teopun. IlpencraBienne o Teopuu TUNOB W pamukanoB. Paborer A. Kekyrne. Xumuueckoe
CTPOEHHUE U CBOMCTBA OPraHNYECKUX BellecTB. M3oMepus Ha npumepe OyTaHa U u300yTaHa.

DNEeKTPOHHOE 00JIaKO U OpOuTanb, UX (GOPMBL: S U p. DIECKTPOHHBIE W JIIEKTPOHHO-
rpagpuueckue (opMyabl aToMa YIJIepoAa B HOPMAJIbHOM M BO30YXIEHHOM COCTOSIHUSX.
KoBaneHntHas xumuueckasl cBsi3b, €€ MOJSIPHOCTh U KpaTHOCTh. BomopoaHas cBszb. CpaBHEHHE
0OMEHHOT'0 U JJOHOPHO-aKIENITOPHOIO0 MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.

BanenTHbie cocrostHust aroma yraepoaa. Bunael ruOpuanszanuu: sp3-rubpuauzanus (Ha
OpuMepe MOJeKYyJbl MeTaHa), Sp2-rubpuauzanus (Ha NpUMepe MOJIEKYJbl STHIIEHA), Sp-
rubpuauszanus (Ha HpUMepe MOJIeKyNbl aneTuieHa). ['eomerpust MOJieKysl paccMOTPEHHBIX
BELIECTB U XapaKTEPUCTHKA BUJ0B KOBAJECHTHOM CBSI3U B HUX.

Tema 1. CTpoenue, kiaccupukanus U peakumu OpraHnyecKnux coeMHeHn .

Knaccudukanuss opraHM4ecKMX COEIMHEHMH 10 CTPOCHMIO «YIJIEPOJHOIO CKelleTay:
alUKINYecKue (aJIkaHbl, aJKEHbI, AJIKUHbI, aJKaJUueHbl), KapOOLUKINYECKUE, (UKIOATKaHbl U
apeHsl) U TeTepolMKiIndeckue coeanHeHus. Kinaccupukanus opraHM4ecKMX COEIMHEHHMH IO
(GYHKIMOHAJIBHBIM TpyHIaM: CHOUPTHI, (QEHOJbl, HPOCThie 3(UPBI, aNbAETHAbl KETOHBI,
KapOOHOBBIE ~KHUCIJIOTBI, CIOXKHBIE 3(QUPbI, YIJIEBOJBL, a30TOCOJEP)KAIUE COCTUHECHUS:
HUTPOCOETUHEHHS], aMUHBI, AMUHOKHUCIIOTHI.

Homenknarypa tpuBuanbHas, paunoHanbHas u WMIOITAK. Ilpunuunsl oGpa3oBaHus
Ha3BaHWM opranndeckux coeaquuennit no MIOITAK.

Bunel u3zomepun B OpraHM4ecKOW XHUMHUHU: CTPYKTypHass W IPOCTPAHCTBEHHAs.
Pa3HOBHIHOCTH CTPYKTYPHOW HM30MEpPUHU: H30MEpHUSl «YTJIEPOJHOTO CKeJleTa», H30Mepus
NOJOXKEeHHU (KpaTHOM CBSI3M M (PYHKLUMOHAJIBHOM TPYIIBI), MEXKKIaccoBas H30MEpHSL.
Pa3HoBHIHOCTH MPOCTpPaHCTBEHHOH H3oMepuu. ['eomerpuyeckas (1Mc-, TpaHC-) U30MEpHUS Ha
IIpUMEpE AJIKEHOB U IIMKJIOAIKaHOB. OnTudeckas H30Mepus Ha IPUMEPE aMUHOKHUCIIOT.

Pemenue 3a1ay Ha BbIBOA (POPMYJT OPraHUYECKUX COETUHEHUH.

JeMoHcTpanun. Mozenu MOJIEKyJ TOMOJIOTOB M M30MEPOB OPTaHNYECKUX COEIMHEHUN.

Tema 2. XuMHUYeCKHe peakuuu B OPraHu4YeCKoil XuMHUH.

Tunsl XUMUYECKUX pEeaKIMi B OpraHndeckol XuMuH. [IoHATHE O peaklusax 3aMeIeHus:
TaJIOTEHUPOBAHNE QJIKaHOB W AapeHOB, IIEJIOYHOW THUIAPOIM3 rajoreHaqkaHoB. llonsarue o
peakuusax  INPUCOEIUHEHUS: ruapaTanus, TUJIPUPOBAHUE, TUIPOrajoreHUpOBaHUE,
rajjoreHdpoBanue. Peakuuy mnoauMepu3anuu M MoJUKOHAeHcanuu. [loHsTHE 0 peakumsx
oTUIeTIeHUs  (SJIMMMHUPOBAHMS): JETHJIPUPOBAHUE  aJKAHOB, JIETMApaTalys CIHPTOB,
JNETUIPOXJIOPUPOBAHME Ha TMpUMepe rajoreHainkaHoB. [loHSATHE O KpeKUHre aikaHoB U
JENOIUMEpPU3aLHs TOIMMEPOB. Peakuyst usoMmepusanuu.

['omonuTHYecknii W TeTEepOIUTYECKUM pa3pbhlB KOBAJIEHTHOM XUMHUYECKOH CBS3H;
o0pa3oBaHHe KOBAJIEHTHOM CBS3M 1O JIOHOPHO-aKIENTOpPHOMY MexaHusMy. Ilonstue o
Hykineopune u snektpodune. Krnaccupukanusa peakuuil 1O TUIY pearupyrolidx YacTHUI
(HyKi1eopMIbHBIE U JEKTPOQHUIbHBIC) U MPUHLIUIY U3MEHEHHs COCTaBa MOJEKyJbl. B3aumHoe
BJIMSHUE aTOMOB B MOJIEKyJlaX OpraHW4Yeckux BemecTB. WHIYKTHBHBIH M Me30MEpHBIN
s dexTsl. [IpaBuno MapKoBHUKOBA.

Jdemonctpanuu. IlnaBnenue, oOyriMBaHME€ M TOPEHUE OPraHUYECKHUX BEIIECTB.
ObecrBeurBaHNE STHJICHOM M alleTUICHOM OpPOMHOI BOJABI M pacTBOpa NMEpMaHTaHaTa KajHs.
B3anmoaeiicTBre CIUPTOB C HATPUEM M KUCIOTaMH. JlenmoauMepu3anus NoJIU3ITUIICHA.

Tema 3. Yraesogopoasi



[Monatue 06 yrmeBomoponax. IIpuponHble MCTOYHHMKH yriaeBoaopoaoB. Hedts u ee
MpOMBINIUICHHAs TiepepaboTka. DpakimoHHAs TEperoHka, TEPMHUYECKUH W KaTaTUTHYCCKUN
kpekuHr. [IpuponHblii ra3, ero cocraB M MPAKTHYECKOE HUCIOJIb30BaHUE. KaMeHHBIH yroJb.
KokcoBaHue kaMeHHOTO yIJIsl.

Ankanbl. ['omonmorudeckuii psig u oOmast (opmyna ankaHoB. CTpoeHHE MOJEKYJIIbI
ME€TaHa M JPYrux ajakaHoB. M3omepus u HOMEHKJIaTypa ajkaHOB. PH3NUECKHME U XUMUYECKHE
CBOMCTBA QJIKAaHOB: pEaKkIUM 3aMCIICHMs, TOPEHUE aJKaHOB B pPa3JIWYHBIX YCIIOBUX,
TEPMUYECKOE PaA3JIOKEHUE aJIKAHOB, M30MepHU3alys ankaHoB. [I[pumenenune ankanoB. Mexanusm
peaKkuyuy paauKaabHOIO 3aMEIIEHUs, €r0 CTaJNM. IIpakTueckoe
UCIIOJIb30BaHNE 3HAHMM O MeXaHu3Me (CBOOOJHOPAAMKAIBHOM) PEaKIMH B MpaBUIaX TEXHUKU
0e30MacHOCTH B OBITY M Ha NPOM3BOJCTBE. [IpOMBINITICHHBIE CIIOCOOBI MONyYEHHs: KPEKUHT
aJIKaHOB, (PpakLMOHHAS TeperoHKa HEDTH.

Anxensl. ['omonornueckuid psim u obmas ¢dopmyna ankeHOB. CTPOCHHE MOJEKYJIIBI
STWJIEHA M JpPYyIHX ajkeHoB. M3oMepus ajnkeHOB: CTPYKTypHass M IPOCTPAHCTBEHHAs.
Homenknarypa u ¢pusnueckue cBoiicTBa ankeHoB. [lomydeHue STHICHOBBIX YITIEBOJIOPOJIOB U3
aJKaHOB,  rajoreHaJlkaHoB,  chOupToB.  Peaknmum  mpucoeauHeHus  (TUAPUpPOBAHUE,
TUAPOTAIOTeHUPOBAHKUE,  TAJIOTeHUpPOBaHME,  TujapaTtanus). Peakuud  OKUCHEHUS U
MOJIMMEpPU3aUU AJIKEHOB. [[pruMeHeHne alKeHOB Ha OCHOBE MX CBOMCTB. MeXaHM3M peakuuu
AIEKTPOPIIBHOTO MPHUCOSANHECHUS K aikeHaM. OKHCIIEHUE AJKEHOB B «MSATKHX» H «KECTKUX)
YCIIOBHSIX.

Pemenne pacueTHBIX 3a/7a4 Ha YCTAHOBJICHHE XWMHYECKOH (hOpMyIbl BemlecTBa IO
MacCOBBIM JOJISIM 3JIEMEHTOB.

Anxusbl. [omonormueckuit psin ankuuoB. OOmast ¢opmyna. CTpoeHHE MOJIEKYJIIbI
aleTwieHa M JApyrux ajkuHoB. WM3omepus ankuHOB. HoMeHknaTypa aneTHUIEHOBBIX
yraeBonopoaoB. IlomydeHne anKWHOB: METAaHOBBIM W KapOWIHBIA crocoObl. Dusmueckue
CBOWCTBA  QJIKMHOB. Peakuwu  NpPUCOEIUHEHUSA:  TAJIOTCHUPOBAHUE,  TUIPUPOBAHHUE,
TUApOTaloreHupoBanue, ruapatanus (peakius Kydepopa). Jlumepuzanus W TpuUMepH3aus
aNKUHOB. B3anmoeiicTBre TEpMUHAIIBHBIX aJTKMHOB ¢ OCHOBaHUsAMH. Okucinenue. [Ipumenenue
AJKUHOB.

[wuenpl. CTpoeHne MOJIEKYJ, M30MEPHs W HOMEHKJIATypa ankagueHoB. Dusnueckune
CBOMCTBa, B3aMMHOE€ PACIOJIOKEHHE IMH-CBA3EH B MOJIEKYJaX aJKaJUEHOB: KyMYJIHUPOBAHHOE,
COMpsKEHHOE, H30JIupoBaHHOE. OCOOEHHOCTH CTPOEHUS CONPSDKEHHBIX —aJKaJueHOB, HX
MIOJTyYCHHUE.

AHanoruss B XHMHUYECKHUX CBOMCTBAX QJIKEHOB U alKaaueHoB. [lomumepusanus
anKagueHoB. HaTypanbpHbli M CHUHTETHYECKMM Kaydykd. BynkaHumsanus kaydyka. PesuHa.
Pa6oter C.B. JlebGeneBa, OCOOEHHOCTHM pEaKIMA MPUCOSAMHEHUS K alKagueHaM ¢
CONPSIKEHHBIMU MU-CBSI3IMH.

[uxnoankanel. ['omonorudeckuit psim u obmas Gopmyna mukiIoankaHoB. HanpspkeHue
mukiaa B CsHe, C4Hs, CsHio, kondopmannu CsHiz, n3oMepusi IUKIOATKAHOB (KO CKENETY»,
IIUC-, TPAaHC-, MEKKJIaccoBas). XMMHUYECKHE CBOMCTBA LUKIOAJIKAHOB: TOPEHUE, PA3JI0KEHUE,
paauKalbHOE 3aMelleHne, n3oMmepusanus. OcoObie CBOMCTBA MKIONMPOINaHa U HUKI00yTaHa.

Apensl. beH3on kak npencraButens apeHoB. CTpoeHHe MOJIEKYJIbl O€H3071a, CONPsKEHNE
nu-cBsizedd. [lomydyenune apenoB. @usndeckue cBoHcCTBa OeH30ya. Peakiu ayeKTpopuIbHOTO
3aMelIeHHs C yyacTHeM OeH30J1a: raJloreHUpOBaHKe, HUTPOBaHUE, alIKIiIMpoBanue. OpueHTanus
npu JIeKTpoPUIbHOM 3aMelnieHuH. Peakiiuu OOKOBBIX Iiemeil ankuinOeH30moB. CrocoObl
nonyueHusi. [IpumeneHune OeH301a U €ro TOMOJIOTOB.

Pemenune pacdeTHBIX 3a/a4 Ha BBIBOJ (OPMYINI OPraHUYECKHX BEIIECTB MO MAaCCOBBIM
JIOJISIM M 110 TPOJYKTaM CrOpPaHUs.

JemoncTpanun. ['opeHre MeTaHa, STHIICHA, dTHHA, OeH301a. OTHOIIIEHHE 3TUX BEIICCTB
K pacTBOpaM IMepMaHraHaTa Kaiaus ¥ OpomHON Bojae. OmpenerneHrue KauyeCTBEHHOI'O COCTaBa
ME€TaHa M 3TWJIEHa MO MPOAYKTaM ropeHus. B3peiB cMecu meraHa ¢ Bo3ayxoM. llomyuenue
MeTaHa B3aMMOJIEHCTBHEM alleTaTa HaTpuUs C HATPOHHOW HM3BECTHIO; alleTUIeHa KapOWIAHBIM



croco0oM; 3TWJIEHA - PeakUuell AeruIparaliy 3TUIOBOTO CIHPT; Pa3jokKEeHHE KaydyKa Npu
HarpeBaHUM HCIIBITAHUE MPOAYKTOB pasznoxeHus. beHzon kak pactBopurens. HutpoBanue
OeH3ona.

JlabopaTtopubie ombiTbl. Ne 1. [locTtpoenue mopenedl mosekyna ajnkaHoB. No 2.
CpaBHeHuE TUNIOTHOCTH M CMEIIMBAEMOCTH BOJbI U yrieBogopoaoB. Ne 3. [loctpoenue mozaenei
MoutekyJt ankeHoB. Ne 4. OOHapysxeHue aikeHoB B OcH3uHe. Ne 5. [lonmydyeHue aneTusiieHa u ero
peakuuu ¢ OpOMHON BOJIOM M paCTBOPOM IEpMaHraHaTa Kajusi.

Tema 4. CiupThl ¥ PeHOIbI

Crupter. CocTaB M KJIaCCU(HUKAIMS CIIUPTOB (110 XapaKTepy yriIeBOAOPOAHOTO paHKaia
U TI0 aTOMHOCTH), HOMEHKJIatypa. M3omepus cnuptoB (MOJOKEHUE THUIAPOKCUIIBHBIX TPYIIIL,
MEXKJIaccoBas, «yIJIEpOJHOro cKeyeray). PU3n4ecKue CBOWCTBAa CIUPTOB, UX IOJIy4YECHHUE.
MexmornekynspHas BOIOpoAHas CBsi3b. OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHHSI MOJEKYI
COUpPTOB. XHMMHYECKHE CBOMCTBAa CHHPTOB, OOYCJIOBJICHHbIE HAJIMYHMEM B MOJEKYJax
TUAPOKCOTPYII: 00pa3oBaHHE aJKOTOJIATOB, B3aUMOJIEHCTBUE C TaJOr€HOBOJOPOAAMH,
MEXMOJICKYJISIpHAasE U BHYTPH MOJIEKYJsIpHAsi AeTHaparanusi, Tepudukanus, OKHCICHHE U
neruapupoBaHue cnupToB. OcCOOEHHOCTH CBOMCTB MHOI0OATOMHBIX crnupToB. KauecTBeHHas
peakiusi Ha MHOI'OATOMHbIE CIIUPTHI. BakHelne npeacTaBUTeNd CIIUPTOB: METaHOJ, 3TAHOJI,
STUJIEHIJIMKOJb, TauuepuH. dusnonorndyeckoe IeWCTBHE METaHOJA M 3TaHona. Paccmorpenue
MEXAHU3MOB XUMHUECKUX PEAKIIUH.

@®enonbl. CTpoeHue, n3oMepus, HOMEHKIaTypa (eHOJOB, UX (U3MYECKHUE CBONCTBA U
nosydyeHue. XuMuueckue cBoicTBa penonos. KuciorHsie cBolicTBa. B3anMHoe BIUsSIHHE aTOMOB
U TPYII B MOJIEKYJIaX OpraHMYeCKHX BellecTB Ha npuMmepe ¢enomna. [lonukonaencanus dpenomna
¢ ¢opmanpaerunom. KauectBennast peakuust Ha ¢eHon. [Ipumenenne ¢enona. MHoroatomHbie
(heHOTbI.

JdeMoHcTpanuu. Brinenenune Bomopoga M3 3TwioBoro cnupra. CpaBHEHHE CBOICTB
CIUPTOB B TOMOJIOTMYECKOM psiay (pacTBOPUMOCTh B BOJE, TOpEHHUE, B3aHUMOJCICTBHE C
HaTpueMm). BsaumopelictBue rhuiepuHa ¢ HaTpueM. llodydyeHue CHOXKHBIX  3(UPOB.
KauecTBeHHast peakuus Ha MHoOroaroMHble cnupThl. KauecTBeHHas peakiusi Ha QeHon (c
xynopuznom sxene3a (III), PactBopumocTs ¢eHona B Bojae NpHU pa3IinYHON TeMImeparype.
Britecnenue enomna uz @eHosiTa HATPUS YTOIBHON KUCIOTOM.

JlaGopaTopHble onbIThI. Ne 6. [locTpoeHne Moienei MOJIEKYI N30MEPHBIX CIUPTOB. Ne
7.  PacTBOpMMOCTb CHHPTOB C pa3IUYHBIM YHCIOM aTOMOB yriepoga B Boxae. Ne 8.
PactBopumocTs MHOroatoMHbIx cnuptoB. Ne 9. BzanMopelicTBUe MHOTOaTOMHBIX CIIMPTOB C
ruapokcuaoM meau (I11). Ne 10. B3aumopeiicTBue BogHOTo pactBopa ¢eHosa ¢ GpOMHON BOOM.

Tema 5. Aiibernibl 1 KeTOHbI

Anpaeruapl UM KeToHbl. Knaccudukanus, cTpoeHHE UX MOJEKYJ, H30Mepus H
HOMeHKJIaTypa. OCOOEHHOCTH CTpOEHHs KapOOHWIBbHOW rpymmbl. Pusndeckue CBOICTBa
dopManbaeruia U €ro roMoyioroB. XUMHYECKHE CBOMCTBAa albJETUI0B, OOYCIIOBIICHHBIE
HaJIM4YMEeM B MoOJeKyjJe KapOOHWIbHOH TIpymnmel aroMoB (THAPUPOBAHUE, OKHCICHHE
aMMUAYHBIMH pacTBopaMu okcuja cepebpa u ruapokcuaa meau (I1)).  Ilpucoenunnenue
CUHWIBHON KHUCTIOTHI U OuCynbuTa HaTpus. KadecTBeHHBIE peaklMu Ha albJerubl. Peakius
MOJIMKOHAeHcaluu (eHona ¢ popmanbaeruioM. OCoOOEHHOCTH CTPOEHUS U XUMUYECKUX CBOMCTB
KETOHOB. B3anMHOe BiaMsHHE aTOMOB B MOJEKYJax. l'ajJoreHupoBaHUE albJIErHI0B U KETOHOB
110 HIOHHOMY MeXaHu3My Ha cBeTy. KauecTBeHHasi peakiiysi Ha METUJIKETOHBI.

Jemoncrpauuu. Komnekus anpaeruioB. Peakius «cepedpsiHoro 3epkana». OKucieHue
OeH3abIeru/Ia Ha BO3IyXE.

Tema 6. KapOGoHOBbIe KHCJIOTBI, CJI0KHBIE I(PUPHI, JKHPHI.

KapOonoBsie kucimotrel. CTpoeHHe MOJEKYyJ KapOOHOBBIX KHCIOT W KapOOKCHUIBLHOM
rpymnbl.  Kinaccudukanms u HOMEHKIAaTypa KapOOHOBBIX KHCIOT. Duindeckne CBOMHCTBA
KapOOHOBBIX KHCJIOT M HMX 3aBHCHUMOCTb OT CTpOoeHHs MoJiekyn. KapOoHOBBIE KHCIOTHI B
npupoze. buonorndeckas ponb KapOOHOBBIX KHCIOT. OOUIMEe CBOHCTBA HEOPTaHUYECKHX U
OpPraHMYECKUX KHUCJIOT (B3aMMOJEWCTBHE C MeTalIaMH, OKCHUIaMH METaUIOB, OCHOBaHUSIMH,



colsiMM). BrnusiHME yTIeBOAOPOAHOTO paguKana Ha CHily KapOOHOBOW KHCHOTHL. Peakuus
stepudukanu, yciaoBus ee npoBefeHHs. OJHOOCHOBHBIE M MHOTOOCHOBHbBIE, HEIpe/ebHbIe
KapOOHOBBIC KUCTOTHI. OTIENbHBIC MPEACTABUTEIN KUCIIOT.

Cnoxnsie 3¢upsl. CTpoeHue CIOXHBIX 3GUPOB, H30Mepus (MEXKKIaccoBas |
«yTJIepOJHOTO cKenera»). HomeHkmarypa clnoxkHbBIX 3¢upoB. OO0paTUMOCTh peakiuu
sTepudUKaIy, THAPOIN3 CIOXKHBIX 3QUpoB. PaBHOBecHe peakiuu: 3TepuduKalun- THAPOIU3a;
(axTOpBI, BIUSIONINE HA THIPOIIH3.

Kupsl - crnoxHble 3QUpHl TNIKMLIEPUHA W KapOOHOBBIX KuCIOT. COCTaB U CTPOEHHE
MoJekyn skupoB. Kiaccudukamms xupoB. OMBUIGHHE JXUPOB, IOJyueHHE MbUIa. Mblia,
0o0BsiCHEHHE HUX MOMIUX CcBOHCTB. JXupbl B mnpupone. buonoruueckas ¢GyHKIUS KUPOB.
[Tonsitue 06 CMC. O0bsicuenue Moroiux cBoicTB Mbuia 1 CMC.

JdemoncTpaunu. XUMHUYECKHUE CBOWCTBA YKCYCHOM W MYypaBbMHON KHCIOT. Bo3ronka
OeH30iHON KucnoTel. CBONCTBAa HENPEIEIIbHON OJEMHOBON KHUCIOTHL. llomyueHue cioxxHOro
a¢upa. Komnekuus macen.

JlabopaTopuble omnbITbl. Ne 15. IloctpoeHne Moxeneil MOJEKyJl H30MEPHBIX
KapOOHOBBIX KHCJIOT U CIIOKHBIX 3(pupoB. Ne 16. CpaBHEHHE CUIIBI YKCYCHOW U COJITHON KHCJIOT
B peakiusax ¢ MuHKOM. Ne 17. CpaBHEHHE pacTBOPUMOCTH B BOJEC KapOOHOBBIX KHCIOT U HX
coneii. Ne 18.B3ammopeiicTBue KapOOHOBBIX KHCIOT C METaUIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSMH, aM(OTEPHBIMH TUAPOKCHUIAMH U coisiMu. Ne 19. PacTBOprMOCTh KUPOB B BOJIE U
OpraHUYECKUX PACTBOPUTEIISAX.

Tema 7. YrueBoabl

OTUMOJOrUs Ha3BaHus Kiacca. MoHo-, au- U nonucaxapuisl. IIpencraBurenu kaxaoin
rpymnnsl. buonoruueckas poiib yriieBooB. VX 3HaueHHe B )KU3HU Y€JI0BEKa U OOIIECTBA.

Monocaxapuasl. Mx knaccuduxanus. ['ekco3bl u ux mpeacrtaBurenu. [okosa, ee
¢u3uueckue CBOICTBA, CTPOCHHE MOJIEKYJbl. PaBHOBECHSI B pacTBOpE TIIIOKO3BI. 3aBUCUMOCTh
XMMHYECKHX CBOWCTB TJIFOKO3bI OT CTPOEHHUSI MOJIEKYJbl. B3auMoJencTBUE C THIPOKCUAOM
meau(Il) mpu koMHATHON TeMIiepaType M HarpeBaHUM, dTepUPUKAIUS, PEAKIUS «CepeOPSHOTO
3epkaja», TuapupoBaHue. Peakuuu OpOXKEHHs] TJIIOKO3bl: CIHMPTOBOIO, MOJOYHOKHUCIOTO.
I'moko3a B mpupone. buonoruueckas ponp rioko3sl. [IpruMeHeHHe TIIOKO3bI Ha OCHOBE €€
cBocTB. DPpyKTO3a Kak HM30MeEp TIIOKO3bl. CpaBHEHHWsS CTPOCHHSI MOJEKYT U XUMHUYECKUX
CBOICTB ITIOKO3bI U PpyKTO3bl. DpyKTO3a B MPUPOE U €€ OUOTOTHYECKast POTIb.

HMucaxapunel. Ctpoenue, oOmas ¢dopmyna u mnpeacraBurenn. Caxaposa, JaKTo3a,
ManbTO3a, MX CTPOCHHWE M Ouonormueckas ponb. ['maponus aucaxapunaoB. [IpomeblieHHOE
MOJTyYEHHUE caxapo3bl U3 MPUPOTHOTO CHIPHSI. [Tonucaxapuasl. O6mmas ¢popmyna u
NpEeACTAaBUTENN:  JEKCTPUHBI W IJIMKOTEH, KpaxMmaj, IeJUlojo3a  (CpaBHUTEIbHAs
xapaktepucTtuka). dusnueckue  CBOHCTBA  IOJUCaxapuaoB. XUMHYECKHE  CBOWCTBA
nonucaxapuaoB. I'miaponus mnonucaxapugoB. KauecTBeHHass peakuuss Ha  Kpaxmall.
[Tonucaxapuasl B mpupoge, ux Ouosjoruueckas poib. [IpumeHeHHe MoMcaxapuaoB Ha
OCHOBaHUHU UX CBOUCTB (BoyiokHa). [loHSATHE 00 MCKYCCTBEHHBIX BOJOKHaX. B3ammoseincTBue
LEJUTIONI03bI C HEOPTaHUYECKUMU 1 KapOOHOBBIMH KUCIIOTaMH - 00pa30BaHKE CIOKHBIX dQHUPOB.

JemoncTtpanuu. B3anmoeiictsue riaoko3bl ¢ ruapokcuaoM menu(ll) 6e3 narpeBanus u
npu HarpeBaHuu. Peakuus «cepeOpsHOro 3epKaja» IIOKOo3bl. ['Uapoian3 caxapo3bl, LEJTH0I03bI
u kpaxmana. Kosiekuust BOJIOKOH.

JlabopaTropHusbie onbIThbl. No2(.O3HakoMmiIeHHE ¢ (PU3NYSCKUMH CBOMCTBAMHU TIIFOKO3HI.
Ne21.BzaumopeiictBue TI0K03bl ¢ TuapokcuaoM Meau (II) mpu OOBIUHBIX YCIOBHUSIX W TpHU
HarpeBaHuu. No22.B3anMOJIeiCTBHE TIIIOKO3bI M €CaXapo3bl C aMMHUAYHBIM pPAaCTBOPOM OKCHJIA
cepebpa. Ne23.KucnotHblii ruaponu3 caxapo3bsl. Ne24.KauecTBeHHass peakuusi Ha Kpaxmail.
No25.3HaKOMCTBO € KOJUIEKIIMEN BOJIOKOH.

Tema 8. AzoTcoaep:xaniue coeJuHeHNs

Awmwusbl. Omnpenenenne amuHoB. CtpoeHue amuHOB. Krnaccudukarus, wmzomepust u
HOMEHKJIaTypa aMHHOB. Anudarudeckue W apomMaTthueckue amuHbl. AHWIMH. [lomyueHue
aMUHOB: aJIKUJIUPOBAaHHWE aMMHaKa, BOCCTAHOBJIEHWE HHUTPOCOEAMHEHUN (peakuusi 3UHHUHA).



dusnueckue cBoiicTBa aMUHOB. XMMHUUECKHUE CBOMCTBA aMUHOB: B3aUMOJEHCTBHE C KUCIOTaMU
1 Boj1oi. OCHOBHOCTh aMHUHOB. [ OMOJIOTMYECKHI Pl apOMATUYECKUX aMUHOB. AJIKUIITUPOBAHUE
U alWIMpOBaHME aMHUHOB. B3amMHOe BiMsSHME aTOMOB B MOJEKyJaX Ha NpUMEpEe aMMHaka,
amupaTHYeCKuX MW apOMaTHYECKUX AaMUHOB; aHWIMHA, OEH30Jla ¥  HHUTPOOCH30JIA.
AmuHOKHUCHOTEL. COCTaB M CTPOCHHME MOJIEKYJ aMUHOKUCIOT, U30MepuH. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPHUYMHBI. B3anMonencTBrne aMUHOKHUCIIOT €
OCHOBaHHUSMHU, 00pa3oBaHUE CIOXKHBIX 3(upoB. B3ammojeiicTBie aMUHOKHCIOT C CHUIHHBIMHU
kuciaoramMu. OOpazoBaHuMe BHYTPUMOJIGKYJSIPHBIX —cojied. Peakiuss NOJUMKOHAECHCALUU
AMUHOKHCIIOT.

benku — nmpupoansie O6uononumepsl. [lenTuaHas rpymnmna aTOMOB U MENTUIHAS CBS3b.
[Tlentunpl. benku. IlepBuuHas, BTOpUYHAsE M TPETUYHAs CTPYKTYpbl O€nkoB. XHMHUYECKHE
CBOIiCTBa OENKOB: TOpeHue, JeHaTypalus, THAPoIn3, KaYeCTBeHHbIE peakuu. buonornueckue
¢ynkuun OenkoB. 3HaueHue OenkoB. YeTBepTuuHas CTPYKTypa OEJIKOB Kak arperamus
OeNKOBBIX U HEOENKOBbIX MoJieKynd. ['mobanpHas mpobiema OEIKOBOrO roJIofaHus U MyTH ee
pemienus. Ilonsarue JJHK u PHK. Ilonstue o Hykineotuae, NUPUMUIUHOBBIX U IIypUHOBBIX
ocHoBaHMsX. [lepBuuHas, BropruHas u TpetudHas cTpyktypsl JJHK. buonornueckas poss JJTHK
u PHK. I'ennas urxenepust 1 OMOTEXHOIOTHS.

JdemoncTpanuu. OnbITel ¢ METUJIAMHUHOM: TOPEHHE, IIEJIOYHBIE CBOMCTBA PacTBOPA.
OOpa3oBanue cozeil. B3aumozeiicTBue aHWIMHA C COJISHOM KHUCJIOTOM M ¢ OpOMHOI BOJOH.
Oxkpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbCTBO HaMYKsl (PYHKIIMOHAIBHBIX TPy B
pacTBopax aMHHOKHUCIIOT. PacTBopenue u ocaxxaenue 6einxoB. Jlenatyparus 6enkos. Komnekius
«BonokHay.

JlaboparopHsbie onbITbl. Ne 26. Iloctpoenue mojeneld MONEKYJI M30MEPHBIX aMUHOB.
No27.CmemmBaeMocTh aHwiInHa ¢ Bojod. Ne 28. OOpa3oBaHHe COJIeii aMUHOB C KHUCIOTaMH. No
29. KauecTBeHHBIE peaKlUy HA OEIKU.

Tema 9. Buosoruyeckn akTuBHbIE BellleCTBA

[Monstme o BurammHax. WMx kiaccudukamus u  oOo3HaueHue. [Ipodunaktuka
ABUTaMHHO30B.

[Tonsatre o ¢epMeHTax Kak O OHMONOTHMYECKHX KaTaiau3aTopax OENKOBOW MPUPOJIBI.
OcoOeHHOCTH CTPOEHHS U CBOWCTB B CpPAaBHEHHWU C HEOPraHMYECKUMU KaTallM3aTOPaMHU.
3HaueHue B OHMOJOTMU W TPUMEHEHHE B MpoMbluieHHOoCcTH. Krnaccudukarus (hepMeHTOB.
Oco0eHHOCTH CTPOCHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U Y(HPEKTUBHOCTD.

[TonsTHe 0 TOpMOHAX Kak OWOJOTHYECKH AaKTHBHBIX BEIECTBAX, BBIMOIHSIIONINX
SHIOKPUHHYIO PETYIISINY, )KU3HEAEATETLHOCTH OPTaHI3MOB.

[lonsiTue o nekapcTBax Kak XMMHOTEpANEBTHMUECKUX IMpemnapaTtax. ['pynmbl JnekapcTs:
cynb(paMubl, aHTUOMOTHKH, aclupuH. be3omacHbie crmocoObl NMPUMEHEHHUS JIEKApCTBEHHBIX
bopm.

Ilepeyenb MpakTHYeCKUX padoT:

Nel «KauecTBeHHBIN aHAIN3 OPTAHUYECKUX COCTMHEHUIN»
Ne2 «YrneBonoponbn»

Ne3 «Crnuptsl, peHonB»

Ned « Anbaeruabl 1 KETOHBD)

Ne5 «KapOoHOBBIE KUCTOTBDY

Ne6 «YraeBoaby.

No7 « AMUHBI, aMIHOKHCIIOTBI, OCIIKH).

Ne8 «MnenTudukanys opraHuueCcKuX COSTMHEHUI

Ne9 «/lelicTBue pepMEHTOB Ha pa3IMYHbIC BEILIECTBAY
Nel0 «AHanM3 HEKOTOPBIX JIEKAPCTBEHHBIX NIPENAPATOB)

KouTtpoJabHbie padoThI:
Nel «Ctpoenue u knaccudukanys OpraHndecKuX COeAMHEHUI
No2 «¥YrneBonopoasn»



Ne3 «Cruptsl, heHOTB»
Ne4 «KapOoHOBBIE KHUCIIOTHI 1 KX TTPOU3BOIHBIC)
Ne5«¥YrneBons! u a30TconepKaIe COCIUHEHUS
Ne6 «MToroBast KOHTpOIBHAS PaboTa

11 knacc

Tema 1. CTpoenune aTtoma.

ATOM- cno)kHas YacTuua. fIpo W 3JNEeKTpOHHas 000J0YKa. DJIEKTPOHBI M MPOTOHBI.
Muxkpomup u makpomup. lyanusM 4acTULl MUKPOMHUPA.

CocTosHUE A/IEKTpOHA B aTOMe. DJIEKTpOHHOE 00s1ako U opburtans. ®opma opOuranei (s,
p, d, f). ['maBHOe KBaHTOBOE 4YMCIO. DHEPreTMYEeCKUe YPOBHM W NOJYPOBHHU. B3aumocBssb
[JIaBHOT'O KBAHTOBOT'O YHMCIIa, TUIIOB U (popM opOuTanel 1 MaKCHMaIbHOTO YHCIIa DJIEKTPOHOB Ha
noaypoBHsAX M ypoBHsAX. I[lpunuun [laynmu. OnekrtponHast ¢opmyia aToOMOB 3JE€MEHTOB.
['paduueckue 3nexTpoHHble popmyssl U npaBuio ['yHaa. DnekTpoHHO-rpaduueckue Gpopmysasl
aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs! KJIacCCU(PUKALNS HIEMEHTOB 110 CEMEHCTBAM.

BanenTHble BO3MOXKHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB. BajeHTHbIE 3JEKTPOHBI.
BanentHple BO3MOXXHOCTH aTOMOB XHMHUYECKUX 3JIEMEHTOB Kak (DYHKIMS UX HOPMAJIbHOTO U
BO30YKIEHHOTO cOCTOsAHUA. Jlpyrue QaxToppl, ONpENeNsiolNe BaJEHTHbIE BO3MOXHOCTHU
aTOMOB: HaJM4Yue HEMOAENIEHHBIX OJJIEKTPOHHBIX Map. Hamuume cBOOOAHBIX OpOUTAJIEH.
CpaBHeHUE BAJIEHTHOCTU U CTETIEHU OKUCIICHHUS.

Ilepuonnueckuit 3akoH u Ilepuoagudeckas cucrema xumudeckux snemeHtoB [l M.
MenneneeBa. Ilpennocbulku OTKpBITHS 3aKOHA: HAKOIUIEHHE (DAKTOJIOrMYECKOro Marepuala,
pabotsl npenmecrsennnkos M. 1. Bepnemnyca, U. B. JleGepeiinepa, A. D. llankyprya, JIx. A.
Heronennca, JI. FHO. Meiiepa, cwve3n xumukoB B Kapricpys, naumunoctHeie kaudectBa [ U.
MenneneeBa. Otkpoitue /1. V1. MenneneeBbM nepuouueckoro 3akona. Ilepsas popmynupoBka
ero. [lopusoHTanpHas, BepTUKAJIbHAs M JUAaroHajlbHas MEPUOJUYECKHUE 3aBUCHUMOCTH.
[Tepuoanueckuil 3akoH U cTpoeHue aroma. M3oromsl. COBpeMEHHOE NOHATHE XMMHUYECKOTO
aneMeHTa. 3akoHomepHocTh [. Mosznu. Bropas ¢opmynmpoBka NEepHOJUYECKOTO 3aKOHA.
[Tepuoanueckass cucrema M CTpoeHHE aToMa. PU3NYECKUI CMBICH MOPSIKOBOIO HOMeEpa
JJIEMEHTOB, HOMEpOB TpYIIbl M mepuoja. [IpudyuHBI U3MEHEHUs METAIMYECKUX U
HEMETAJNTMYECKUX CBOWCTB 3JIEMEHTOB B IpyMNax M IEpUOAaX, B TOM 4YHCIE OOJBIIMX U
cBepxOoapmux. TpeTbs GoOpMyTUPOBKA MEPUOAMYECKOTO 3aKOHA. 3HAYCHHE MEPHOIUIECKOTO
3aKOHAa U MEPUOJNYECKON CUCTEMbl XUMHUECKUX A1eMeHToB JI. 1. MenaeneeBa nns pa3Butus
HAyKH 1 MOHUMaHHsI XUMUYECKON KapTHHBI MUPA.

Tema 2. Ctpoenue Bemecrsa. /lucnepcHnie cucTeMbD)

Xumnueckas cBs3b. EqunHas npupoga XxuMudeckon cBsizu. MIOHHas XxuMu4eckasi CBs3b U
MOHHBIE KpUCTaJUTMYeCcKHe perieTku. KoBaneHTHast XUMUYecKasl CBsI3b U €€ KJIacCH(pUKaLUs: 110
MeXaHu3My 00pazoBaHusl (OOMEHHBIH U JOHOPHO-aKUENTOPHBIN), 1O AJIEKTPOOTPULIATETLHOCTH
(moJsisipHas M HEMOJIsIpHAs), MO CIIOCO0Y MepeKpbIBaHUs dJIEKTPOHHBIX opOuTaneil (curma u mnm),
M0 KpaTHOCTHU (OAMHApHAas, /IBOMHAs, TpolHas, noixyTopHas). [lonsspHOCTh CBA3M U MOJISPHOCTH
MoJieKyJIbl. KpucTamnuecknue pemeTky JUisl BEIIECTB ¢ 3TOM CBSI3bI0: aTOMHAsl M MOJIEKYJISIPHAS.
Mertannnueckas XuMU4€ecKasi CBSI3b U MeTaJUIMUEcKas KpUcTalinueckas pemnierka. Bogoponnas
CBSI3b: MEXMOJIEKYJISIpHAs M BHYTPUMOJIEKYJIApHas. MexaHu3M oOpa3oBaHMs TOH CBA3M U ee
3HadyeHue. VIOHHas CBsI3b KAaK NPENEIbHBIM Clly4aill KOBAJICHTHOW IOJIIPHOM CBSI3H; IEPEXOM
OJIHOTO BU/IA CBSA3H B IPYTOM; pa3HbIE BUJIbI CBSI3€M B OJJHOM BEILIECTBE.

CBolicTBa KOBQJIEHTHON XUMHUYECKOW CBS3H. Hacpimaemocts, MOISpU3yeMOCTb,
HaIPaBJIEHHOCTb. | '€OMETpUS MOJIEKYII.

I'uGpunu3anms opouTaneld 1 reoOMeTpUst MOJIECKYI.

Sp3 - ruOpuau3anys y aJkaHoB, BOJbI, aMMHaKa, aiMa3a.

Sp2 - TuOpuIM3aNKs y COSANHCHUI OOpa, aJIKeHOB, apEHOB, AUCHOB, TpaduTa.

Sp - ruOpuau3anys y COeAMHEHUH Oepuuns, ajJKUHOB, kKapOuHa. 'eomeTpust MoeKys
Ha3BAHHBIX BELIECTB.



Hucnepcuele cucreMsl. [loHsate o aucnepcHsIx cucremax. UCNEpCUOHHas cpena u
nucnepcHas (asza. JIeBATh THIIOB CHUCTEM M HMX 3HAYEHHME B IPUPOAE M JKU3HU 4YeNOBEKa.
JucriepcHasi cuctemMa ¢ JKUAKOW Cpeloil: B3BECH, KOJUIOMAHbBIE CHUCTEMBI, UX KJIacCHU(pUKAIHSL.
3omu u remu. Oddexkr Tungams. Koarymsmws. Cunepesuc. MonekynspHble ¥ HCTHHHBIC
pacTBOPBI.

Teopust crpoenust xumuueckux snemMeHToB A. M. bytieposa. Ilpeanocweuiku co3mpaHus
TeopHH cTpoeHus: padotsl npeamectBeHHUKOB (K. b. {roma, ®@. Bénep, . . XKepap, . A.
Kekyine), cre3n ecrectBoucnbiTareneid B Llneiepe, muuHocTHhie KauecTtBa A. M. byTieposa.
OcHOBHbBIE TIOJIOXKEHMSI COBPEMEHHOM Teopuu CTpoeHus. Buasl usomepuu. Mzomepus B
HEOPraHMYECKOM XMMHHU. B3auMmHOe BIMSHHE aTOMOB B MOJIEKyJaX OpPraHMYECKHX U
HEOpraHU4YecKux BeuecTB. OCHOBHBIE HANPABJICHUS Pa3BUTUS TEOPUU CTPOEHMS - 3aBUCUMOCTh
CBOMCTB BELIECTB HE TOJIBKO OT XUMUYECKOr0, HO U OT UX 3JIEKTPOHHOI'O U IIPOCTPAHCTBEHHOTO
cTpoeHus. IHIYKIMOHHBIN 1 Me30MepHbIi 3 ekt CTepeoperyispHOCTb.

JlanekTuuecKue OCHOBBI OOLIHOCTH JABYX BEAYILUUX TEOpUH XUMMHU. Jlnanekrudeckue
OCHOBBI 00IHOCTH Teopuu mnepuoanynoctu J[. M. MenaeneeBa u Teopun crpoeHuss A. M.
BbytnepoBa B craHoBieHMM (paboOThl NpPEIIECTBEHHUKOB, HAKOIUIEHHE (AKTOB, ydyacTue B
Che3/lax, PYCCKUM MEHTAJIMTET), MpejcKa3zaHuu (HOBBIX 3yeMeHToB- Ga, Se, Ge U HOBBIX
BEILIECTB - U300yTaHa) U pa3BUTHH (TPU HOPMYITUPOBKH).

[Tonumepsl opraHnuueckue M HeopraHumdeckue. OCHOBHbIE MMOHATHS xumuu BMC:
CTPYKTYPHOE 3BEHO, CTEMEHb IOJMMEpU3aluM, MOJIeKyJsapHas macca. CrnocoObl MOMydeHus
noauMmepoB. Peaknuu noaumepusanuMu M NOJUKOHAEHcauuu. CTpoeHHE MOJIMMEPOB:
reoMeTpHuYecKas ¢dopma MaKpOMOJIEKY!I, KPUCTAJJINYHOCTD u aMOp(HOCTb,
crepeoperysisipHocTh. [lonmmmepsl opranmueckue u Heopranunuyeckue. Kayuyku. Ilmactmaccsl.
BosokHa. buononumepsl: 6eJ1KU U HYKJIE€MHOBBIE KUCIIOTHI.

JdeMoHcTpanuu. Mojenn KpUCTANIMYECKUX PEIIETOK BEUIECTB C Pa3IMYHBIM TUIIOM
cBs3eil. Mojenn MOJIeKyJl pa3iu4yHol reoMerpuu. Kpucrammumueckue pemeTkd anmasza |
rpaduta. OOpasipl pa3IMyHBIX cUCTeM C XkuaKoi cpenoil. Koarymsuusa. Cunepesuc. Dddexr
Tunnansg. Mojenu n30MepoB CTPYKTYPHON U MIPOCTPAHCTBEHHOM n3omepuu. CBOMCTBa TOIyoIa.
Komnekuus mimactMacc © BOJOKOH. OOpasibl  HEOPraHMYECKUX MOJMMEPOB:  CEphl.
[TnacTuueckoit, pocdopa kpacHoro, kBapia u ap. Moaenu mosnekyn 6enkos u JJHK.

JlaGopaTopHbie onbIThl. 1. CBOlicTBa TMAPOKCUIOB 3JIEMEHTOB 3-r0 mnepuoja. 2.
O3zHakoMiieHHe ¢ 00pa3laMu OPraHUYeCKUX U HEOPraHUYECKUX MOJIUMEPOB.

Tema 3. «XumMu4eckue peakumn»

Knaccudukanus XuUMHYECKHX peakuuil B OpPraHMYECKOW M HEOPraHUYECKOM XUMHH.
[ToHsiTHE O XUMHUYECKOM peakuy, €€ OTIINYME OT SACPHON peakiuu. Peakuun amioTponusannun
U M30Mepu3anuu. Peakuuu, uaymye ¢ '3MEHEHHEM COCTaBa BELIECTBA: 10 YHCIY U XapaKTepy
pearupyromux 1 00pa3yroIuxcs BeIecTB (pa3iokKeHus, 3aMelIeHusi, 0OMeHa, COeTUHEHNU); 10
n3meHenuto creneneit okucienus (OBP m we OBP), mo TtemmoBomy sddexry (3x30- u
SHJIOTEpMHUYECKHE); 10 (a3e (roMo- M TeTeporeHHbIe); M0 HampaBieHHUIO (OOpaTHUMbIE U
HeoOpaTUMBbIE); MO HCIOJIb30BAHUIO KaTaau3aTopa (KaTaJuTUYEeCKHe U HEKaTaIUTUYECKHUE); 10
MeXaHu3My (paJMKalbHble M HMOHHBIE); [0 BHUIY DSHEPruM, HWHHUIMUPYIOUIEH peaKLHuio
(poroxumuyeckue, paaAualliOHHbIE, YIEKTPOXUMHUYECKHE, TEPMOXUMHUUYECKHUE).

BeposaTHOCT NpOTEKaHMsT XMMHMUYECKHX peakuuil.  3aKOH COXpaHEHMs DHEPIUM.
BuyTpennsis sHeprusi peakuuil. TeruioBoit addext. Tepmoxumuueckue ypaBHeHUs. Teruiora
oOpazoBanus. 3akoH [. WM. Tecca. Durponus. Bo3MOXHOCTh MpOTEKaHHs peakuuil B
3aBHCHUMOCTH OT U3MEHEHUS SHEPTUU U SHTPOIIUH.

CkopocTh XMMMUYECKHX peakuuid. @DaxkToppl, BIMSIOIIME HAa CKOPOCTh PpEaKLHM.
[Toustne o ckopoctu. CKOpPOCTH TOMO- WU TE€TEPOrC€HHOM peakiuid. ODHEPrusi aKTHUBALIUH.
@akTOphl, BIUSAIOLUIME HA CKOPOCTh PEAKLMH: MPUPOAA PEarupyolux BEIIECTB, KaTalIu3aTopsl,
TEeMIEPaTypa, KOHIEHTpanus. Karaaus romo- U reTeporeHHsbli, nX MeXxaHu3Mbl. DEpMEHTBI, UX
CpaBHEHHE C HEOPraHMYECKMMM KaTajau3aTopaMu. HWHruOUTOpel M KaTaJUTUYECKHE SIJIBL.
IToBEpXHOCTH CONMPUKOCHOBEHMSI PEATUPYIOIINX BEILECTB.



Xumuyeckoe paBHoBecue.  [IoHATHE O XMMHUYECKOM paBHOBECHH. PaBHOBECHbIE
KOHLIeHTpauuu. JlnHamuyHocTh paBHOBecHs. KoHcTanTa paBHOBecHs. DakTOphl, BIMAIOIIME HA
CMEIIEHUE PABHOBECUS: KOHILICHTpAaLUsl, fJaBieHue, temmneparypa. Ipunmun Jle [larense.

OxkuciIuTensHO-BOCCTaHOBUTENbHBIE  peakiuu  (OBP). CreneHb  OKHCIJICHUSI.
Knaccudukamus peakuuii B cBere aiieKTpoHHONH Teopuu. OcHoBHBIE noHsATHS OBP. Metons
coctaBieHus: ypapHeHuit OBP: Meton anekTpoHHOTrO OanaHca, METON Modypeaknuil. BrusHue
cpensl Ha poTekanne OBP. Kiaccudukanus OBP. OBP B oprannueckoii XuMuu.

Onekrponutrdeckas aucconuanus. (3./1.) DAEKTPOIUTHI U HEIIEKTPOJIUTHL. MexaHu3M
AIIEKTPOJINTUYECKON IMCCOLMALINY C Pa3JInYHBIM BUJIOM CBA3U. CBOMCTBA KATUOHOB U AHUOHOB.
Kucnotsl, comu, ocHoBanusi B cBere J.J[. Cremenp 3.J[.u €€ 3aBUCHUMOCTb OT HPHUPOJIBI
aJIeKTposinTa U ero KoHueHTtpauuu. Koncranta nuccoumanuu. CTyneHyaTas JUCCOLMALIUA.
CBoiicTBa pacTBOPOB AJIEKTPOIUTOB.

Bonoponusiii nokasarens. Juccoumanus Boxabl. Koncranra e€ guccoumanuu. MloHHOE
npousBeeHne Bobl, Bopopoauslil mokaszatens — pH. Cpelibl BOAHBIX PACTBOPOB 3JEKTPOJIUTOB.
3HaueHue BOJOPOJAHOIO NOKA3aTENs UIsl XUMUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

I'mpaponus. IlonsTue runponusa. I'mapoau3 OpraHMuEeCKUX U HEOPTaHMYECKUX BEIIECTB
(raJyloreHaNKaHOB, CIIOKHBIX A(QHPOB, yrieBojoB, OenkoB, AT®) u ero 3nauenue. ['maponus
coeir - Tpu caydas. CrynenHdarsld ruaponu3. HeoOpatumbiii ruaponus. Ilpaktuyeckoe
3Ha4yeHue rugpoausa. K

Jemonctpanun. I[IpeBpamenue kpacHoro ¢ocdopa B Oemnblif; KUCIOpOJa B O30H.
[Tonydenue kucnopoaa u3 MepokKcuaa BOAOpoaa, Boabl. Jleruaparamus sranona. Lenouka: P—
P20s5 —H3POs; cBoiicTBa yKCYCHOM KHUCJIOTBI; MPU3HAKKH HEOOPATHMOCTH peakluii; CBONCTBA
METAJIJIOB, OKUCJIEHHME ajbJeTuJa B KUCIOTY W coupTra B anpaerui. Peaknuum ropenus,
9K30TEepMHUUECKHE peakiuu (oOeciBedrBaHe OPOMHOM BOJABI U MEPMaHraHaTa Kajus ATHICHOM,
raiieHue M3BECTH M [Jp.) M SHIAOTEPMHUYECKHE DPEAKLUM (pa3okKEHUE KAIUHHOW CEeIMUTPHI,
Ouxpomara kanus. B3aumonelicTBUE LIMHKA C pacTBOpPAMU CEPHOM M CONSIHOM KHUCIIOT IpHU
pa3MuYHBIX TEMIlepaTypaXx M KOHIEHTPALMU COJISHOM KHCIIOTBHI; pa3JIOKEHUE IEPOKCHUIA
BOZIOpOJa Tpu moMomu okcuma wmapranma (IV), karamassl ceiporo wmsica W Kaptoders.
B3aumopelicTBie LMHKA pa3IMYyHOW MOBEPXHOCTH (IOPOIIKA, IBUIH, I'PaHYyJ) C KHUCIOTOI.
Monenb «kunsmero» cios. Cmemenne pasBHoBecust B cucteme Fe®*+3CNS™ = Fe(CNS)s;
OMBUIEHHE )KUPOB; PEAKLUHU dTepuPUKAIHU. 3aBUCUMOCTh cTerneHu J./]. yKCyCHON KHCIOTHI OT
pa3baBineHus. CpaBHEHHE CBOWCTB PACTBOPOB CEPHOM M CEPHHUCTON KHUCIIOT; MypaBbUHOW W
YKCYCHOM KHUCJIOT, ruapokcuia nutus. Kamus u Hatpust. UHAMKaToOpsl 1 N3BMEHEHUE UX OKPAacKU
B pa3MuHbIX cpenax. MuaukaTopHas Oymara u e€ ucnonb3oBaHue Juist onpeneiaeHus pH ciitonsl,
KEIyJIOYHOTO COKa, JPYTHMX COKOB OpraHu3ma uyeioBeka. CepHOKHUCIBIM M (epMEeHTaTUBHBIN
TUAPONIN3 YIieBoAOB. ['Mapoian3 kapOOHATOB, Cynb(aToB, CHIMKATOB IIEJIOYHBIX METaJUIOB;
HuTpaToB nuHKa uiu cBuHNA (II). ['uaponn3 kapbuga Kanbims.

JlaGopatopubie onbIThl. 3.IlonydeHue Kucaopoa pas3inoKeHUEM MEPOKCHIAa BOAOpOAA
U nepMmaHraHara kamus. 4.Peaknum, wuaymme c oOpa3oBaHMEeM OcCajika, rasza, BOABI IS
HEOPraHMYeCKUX M OpraHUuYecKux KucioT. S.Mcnonb3oBaHue HMHIUKATOpHON Oymaru ass
onpeneneHuss pH CiroHBI, KEIyAOYHOIO COKa M JPYIMX COKOB OpraHM3Ma 4YeJIOBEKa.
6.Pa3nuuHble ciiyyau THIpOIIA3a COJIEH.

Tema 4. «BemecTBa H UX CBOICTBA»

Knaccudukanms Heopranndeckux BemecTB. [IpocTeie u cioxxkHbie BemiecTBa. OKCHIBI,
ux Kkiaccupukanus. ['uapokcuasl (OCHOBaHMS, KHUCIOPOAHbBIE KHCIOTHL, AMQoTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus, ux kiaccudukanus. Conu cpeanue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Krnaccudukanus opraHu4eckux BELIECTB. YTJIEBOJOPOAbI U KiacCHU(pUKALUs BELIECTB B
3aBHCUMOCTH OT CTPOEHHSI YIIIepOAHOH 1enu (anudaTtudeckrue U HUKINYECKUE) U OT KPaTHOCTH
cBsi3ell (TpeenbHbIe U HenpeaenbHbIe). ['oMonornyeckuii psaa. [Ipon3BogHbIE YIIIEBOIOPOIOB:
TaJIOTeHAJIKaHbI, CIUPTHI, (DEHOJIBI, AIbJETUIBI U KETOHBI, KapOOHOBBIE KHCIOTHI, POCTHIC U
CJIOXHBIE Y(PUPBI, HUTPOCOECIUHEHUS, AMUHbBI, AMUHOKHCIIOTBI.



Meramibl. [lonoxeHne MeTaanoB B NMEPUOAUYECKON CHUCTEME U CTPOCHHE HUX ATOMOB.
[IpocThle BemecTBa-MeTauIbl: CTPOCHHE KPUCTAUIOB M METAJUIMYECKas XMUMHUYECKas CBS3b.
Amnotponus. O0mme (u3nyYecKre CBOWCTBA METAJIOB M BOCCTAHOBUTEIIBHBIC CBONCTBA HX:
B3aMMOJICIICTBHE C HeMeTalaMu (KHUCIOpPOJIOM, Tajlor€HaMu, Cepoi, a30TOM, BOJIOPOAOM), C
BOJIOM, KHCIOTaMH, pPACTBOpPAMH  COJIEW, OPraHMYECKUMHU BeElIeCTBaMU  (CIIUPTaAMHU,
rajJioreHajkaHamu, (heHoyioM, KUATamH), co menodamu. OKCUABI U THUIAPOKCHUIBl METAJLIOB.
3aBUCHMOCTh CBOMCTB 3THX COEJIMHEHMM OT CTENEHEW OKHUCJICHUS METaUIOB. 3HayeHUe
METAaJUIOB B IPUPOJIE U KU3HHU OPTaHU3MOB.

Kopposust meramios. [lonarue koppo3uu. XuMuueckass KOppo3usi. DIEKTPOXUMUYECKAS
Koppo3usi. CriocoObl 3alIUTHl METAJIIIOB OT KOPPO3UHU.

OO0mmue crnocoObl MOMyYeHHs] METaUIOB. MeTasuibl B MPUPOJAC. METALTYPIHS U €€ BUJIBL:
NUPO- M TUAPO- BJIEKTPOMETALTYPrusi. DJEKTPOJIU3 paACIUIaBOB M PACTBOPOB COEAUHEHUN
METAJUIOB U €0 3HAUYCHHUE.

Hewmerannsl. [Tonoxenue HeMETaIUIOB B IEPUOAMYECKON CUCTEME, CTPOCHHUE UX aTOMOB.
DNEeKTPOOTpULIATENIHOCTE. WHepTHhie Ta3bl. J[BOMCTBEHHOE TOJIOKEHUE BOJOpOJa B
nepuoanyeckor cucreme. Hemeramnbl - mpocTele BemecTBa. ATOMHOE U MOJIEKYJSIPHOE
CTpoeHHE HUX. AJUIOTponus. XUMHUYECKUE CBONCTBA HEMETaIoB. OKHUCIUTENIbHBIE CBOMCTBA!
B3aUMOJICHCTBUE C METAJJIaMHU, BOJOPOAOM, MEHEE AIIEKTPOOTPULATEIbHBIMA HEMETAJUIAMHU,
HEKOTOPBIMH CJIOKHBIMH BELIECTBAMU. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAJLUIOB B PEAKLIMAX
co (ropoMm, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMU-OKHCIUTEISIMH (a30THOH M CepHOM
KHCIIOTaMU © Jip.). Bomoponneie coenuHeHuss HemerauioB. l[lomydyeHue HX CHHTE30M U
KOCBEHHO. CTpoeHue MOJIEKYJ M KPHUCTAUIOB A3TUX COeIMHEHHU. DuU3NuecKue CBOMCTBA.
OtHomienne K Boje. V3MeHeHHE KHUCIOTHO-OCHOBHBIX CBOMCTB B NEPHOJAX U TpPYIIax
HeconeoOpa3zytomue u coneoOpasytomue okcuabl. Kucnoponueie kuciotel. H3MmeHnenue
KUCJIOTHBIX CBOMCTB BBICIIMX OKCHJIOB W THAPOKCHUIOB HEMETAIUIOB B MEPUOAAX M TpyNIax.
3aBUCHMOCTBH CBOMCTB KHCJIOT OT CTETICHH OKHCIICHUS HEMETallja.

Kucnorel opranumveckue u HeopraHumdeckue. Kuciorel B cBeT€ NPOTOIUTHUECKOM
teopun. CompspKeHHBIE KHUCITOTHO-OCHOBHBIE Taphl. Kiaccudukamuss oOpraHuyeckux |
Heopranuyeckux kucnor. OOmme CBOICTBa KHCIOT: B3aUMOACHCTBHE OPraHUYECKUX U
HEOPTraHWYECKHX KHUCJIOT C MeTaUlaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAAMH U
THAPOKCUAAMH, C CONsIMH, oOpa3oBaHHE CIOXHBIX 3¢upoB. (OCOOEHHOCTH CBOWCTB
KOHIICHTPUPOBAHHOM CEpHOM W a30THOM KHCIOT. OCOOEHHOCTH CBOWCTB YKCYCHOHW U
MYpPaBbUHOM KHUCJIOT.

OcHOBaHUs OpraHUYecKue M Heopranudeckue. (OCHOBaHUSA B CBETE MPOTOJIUTHYECKOU
teopun. Knaccudukanus opraHn4ecKux U HEOPraHMUECKUX OCHOBAHUN. XUMUYECKUE CBOHCTBA
mieJIoYell M1 HepacTBOPUMBIX OCHOBaHWHW. CBOWCTBa OECKUCIOPOIHBIX OCHOBAaHUM: aMMHaKa U
aMHMHOB. B3anMHoOe BiIMsIHHE aTOMOB B MOJIEKYJIy aHWJIMHA.

AMdoTepHbIE OpraHUYECKHE U HEOPTaHUYECKHe COeTUHECHHS. AM(OTEpHBIE COCTUHEHHMS
B CBETE MPOTOJIUTHYECKON Teopun. AMGMOTEPHOCTh OKCHUIOB M THIPOKCHAOB MEPEXOIHBIX
METAJUIOB: B3aMMOJEHCTBUE C KHUCIOTAMU U IIEJI0YaMHU.

[TonsTHE © KOMIUIEKCHBIX coenuHeHusix. KowmmiekcooOpa3oBaTenb, JUTAHIBL,
KOOPJIMHAIIMOHHOE YHWCII0, BHYTpeHHss1 cdepa, BHemHss cdepa. HomeHkmaTtypa mgaHHBIX
coenunenuil. Ilpumepsl coeguHeHHit. AMQOTEPHOCTh AMHUHOKHCIOT: B3aUMOJICHCTBUE
aMUHOKHCIIOT CO IIeJI0YaMH, KHCJIOTaMH, CIOHpPTaMH, Jpyr ¢ Japyrom (oOpa3oBaHue
MOJUTIENTHIOB), 00pa3oBaHue BHYTPEHHEH con (OUIOISIPHOTO HOHA).

I'eneTnueckas CBsI3b MEXIY KJIAaCCaMH OPraHUYECKHUX M HEOPTraHMYECKUX COECIUHEHHIA.
IloHsiTHE O TEHETUYECKOW CBSA3M M I'C€HETHUYECKUX DPsJaX B HEOPraHUYECKOM U OpraHUYECKOH
xumuH. ['eHeTnueckue psabpl MeTaa (Ha MpUMepe KallbLus W Kelle3a), HemeTaa (cepsl U
KpEMHHUsI), TIEPEXOJHOr0 3JeMeHTa (IIMHKa). ['eHeThueckue psabl U TEHETHYeCKas CBS3b B
OpraHMYEeCcKON XUMUU (COEAMHEHUS IBYXaTOMHOTI'0 yriepoa). ETMHCTBO Mupa BelecTs.

Jemonctpanun. Komreknus «Knaccudukaiuss HEOpraHUIECKNX BEIIECTB» W 00pa3Ilbl
npencraButeneid kinaccoB. Kommekuust «Knaccudukanus opraHMuecKUx BEIIECTB» M 00pasiibl



IpeJcTaBUTeNEN Ki1accoB. Moiean KpUCTANIMYECKUX PEMIETOK MeTaiioB. Kosiekuus MeramioB
C pa3HbIMH (PU3MUYECKUMH CBOMCTBaMHU. B3aumonelcTBue JIWTHUS, HATpHUs, MarHUs U Kele3a C
KHUCIIOPOJIOM; IIENIOYHBIX METa/NIOB C BOAOW, cnupraMu, ()EHOIIOM; IIMHKA C pacTBOpaMU
COJITHOM M CEPHOM KHUCJIOT; HAaTPHUs C CEpOM; AIFOMUHUS C HOAOM; JKeJie3a ¢ paCTBOPOM METHOTO
KyIOpoca; ajJlOMHHHS C PacTBOPOM eakoro Harpa. OKcuIsl U THAPOKCUIbI xpoma. Kopposus
METAJIJIOB B 3aBUCUMOCTH OT YCJIOBUMN. 3alllUTa METAJUIOB OT KOPPO3UHU: 00pa3iibl «HEPKABEEK),
3alUMTHBIX  MoKpelTui. Komnekuus pyn.  OnekTposnu3  pacTBOpoB — cosieil.  Mopenu
KPUCTAJUTMYECKHUX PeIleTOK Hojna, anmasa, rpaduta. Ammorponus gocdopa, cepbl, KUCIOpOa.
BzaumopeiictBue BOIOpOAAa C KHUCIOPOJAOM; CYPbMBI C XJIOPOM; HATpus C HOAOM; XJopa C
pacTBOpoM OpoMua Kajlus; XJOPHOH M CEpOBOJOPOJIHOI BOJBI, oOeclBeYMBaHUE OpPOMHOMN
BO/JIbI ATUJIEHOM WJIM aueTuiieHoM. [loiryueHnne u cBOMCTBa XJIOPOBOAOPOAA, CONISTHOM KUCIOTBI U
amMmvuaka. CBOMCTBA COJISTHOM, pa30aBICHHON CEpHON M YKCYCHOH KHCIOT. B3ammopeiicTBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KUCIOT M pa30aBICHHON a30THOW KHUCIOTBHI C MEJBIO.
Peakuus «cepeOpsHOro 3epkana» Ajii MypaBbUHOM KHCIOTHL. B3aumopeiicTBue pacTBopa
THJIPOKCUAA HATpUsi C KHUCIOTHBIMU okcugamu (okcuaoMm ¢docdopa V), amborepHbIMH
TUAPOKCHAAMHU (TUAPOKCUAOM LIMHKA). B3auMopelicTBue amMmmMuaka ¢ XJI0pOBOAOPOIOM U BOJOM.
AHaJOrMYHO AJs MEeTWIaMMHA. B3aumopneicTBME aMMHOKHUCIOT € KHMCIOTaMHU U LIEJIOYaMH.
Ocy1ecTBieHUE MpeBpalleHui peakiuil. [lonyuyeHre KOMIUIEKCHBIX COCIMHEHUM.

JlaGopaTopHble onbIThl. 7.03HaKoMJeHHE C OOpa3laMu NpPEACTAaBUTENCH pa3HBIX
KJIACCOB HEOpraHM4eckux BemiecTB. 8. O3HakoMieHHE ¢ oOpa3laMu Mpe/CTaBUTENEeH pa3HBIX
KJIACCOB OpPraHUYECKUX BewlecTB. 9. O3HakomiieHue ¢ kowiekuuen pya. 10. CpaBHeHHEe CBOHCTB
KpEeMHHEBOU, (hOChHOPHOMN, CEpHON M XJIOPHOW KHUCIIOT; CEPHUCTON M CEPHOM KHUCIIOT; a30THCTOU
u a30THOM kucioT. 11. CBoiicTBa COMNSHOM, CepHOU (pa30aBIICHHON) U YKCYCHOUM KHCIIOT. 12.
B3aumopeiicTBue ruapokcuaa HaTpus ¢ consimu (cyabdarom meau (I1I) u xmopuaom aMMoHuUS).
13. Paznoxenue rugpokcuna meau (II). Ilomydenue ruapokcuaa aaOMUHUS UM U3YyYEHUE €0
aM(OTepHBIX CBOMCTB.

Tema 5. «XuMHYeCKHH NPAKTHKYM» paclpelesieHbl 110 TeMaM.

Tema 6. Xumus 1 0011eCTBO

XUMHS U TPOU3BOJACTBO. XHUMHUYECKasi MPOMBIIIJIEHHOCTh U XMMHUYECKUE TEXHOJIOTHHU.
ChIpbe 111 XUMUYECKON MPOMBIIUIEHHOCTH. Bo/la B XMMUYECKON MPOMBIIUIEHHOCTH. DHEPTHUsl
JUIST XUMUYECKOTO NMpOU3BOJIcTBA. HayuHble MPUHIMIBI XUMHYECKOTO MPOU3BOACTBA. 3alluTa
OKpYyXarolie cpeibl W OoXpaHa TpyJda NP XUMHUYECKOM Npou3BojicTBe. OCHOBHBIE CTaauu
XUMHUYECKOT0 Mpou3BoAcTBa. CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METAHOJIA.

XUMHUA CETbCKOE XO3SMCTBO.  XHMMHU3ALHUs CEIbCKOTO XO35MCTBAa U €€ HalpaBJICHHUS.
Pacrenuss u mouBa, mouBeHHbIM mornomarommii kommuieke (IIIK). VYmobpenus u wnx
Kkjaccupukanus. XHUMHUYECKHE CpeICTBa 3alluThl pacTeHuid. OTpulaTelnbHbIE MOCIEICTBUSL
MPUMEHEHUS TIECTUIHIOB ¥ 00pb0a ¢ HUMU. XUMU3aIUsl )KUBOTHOBO/ICTBA.

XuMUg W JKOJOTHs.  XHMMHYECKOE 3arps3HEHHE OKpyxaromeil cpenbl. OxpanHa
ruapocdepbl OT XUMHYECKOTro 3arpsizHeHus. OXpaHa MOYBBI OT XUMHYECKOTO 3arpsi3HEHUS.
Oxpana atmMocepsl 0T XUMHUYECKOTO 3arpsa3HeHus. OxpaHa (uopsl U GayHbl OT XUMHYECKOTO
3arpsi3HEHUsl. BUOTEXHOIOTHS ¥ TeHHAas UHXKEHEPHSI.

XuMHUA U TIOBCEHEBHAS KU3Hb yesoBeKka. JloMammHss anteka. Moromue W 4uCTSIIIe
cpenctBa. CpenctBa OoprOBI ¢ OBITOBBIMH HaceKOMBIMU. CpeacTBa TUYHON THUTHEHBI W
KOCMETHUKHU. XUMUS U TuIa. MapKupoBKa YIMaKOBOK MHUIIEBHIX U TUTUEHUYECKUX MPOTYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS KWINILIA. XUMHUS U TEHETUKA YEIOBEKa.

JeMoHcTpanuu. Mojenu Npou3BOJCTBA CEPHOM KHCIOTHI M ammuaka. Kommekuus
yaoOpenuit n nectuiiuaoB. OOpasibl cpeacTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENAPaTOB.

JlabopaTtopHsblie onbIThbl. 14. O3HaKOMJICHUE C KOJUICKIIMEH yAOOpPEHUN W MECTUIIUIOB.
15. O3nakomieHue ¢ oOpasliaMu CpeACTB OBITOBOM XMMHHU M JIGKAPCTBEHHBIX IPENapaTos,
M3y4YEeHHUE MHCTPYKLUUN K HUM 10 IPAaBHJILHOMY U 0€30MacHOMY IPUMEHEHUIO.



Ilepeyensb npakTH4ecKuX pador:

Nel «CkopocTh XUMHUYECKUX PEAKUUNA, XUMUYECKOE PABHOBECHUEY

No2 PemreHue skciepUMEHTANIBHBIX 3a7a4 10 Teme: «I uapoaus»

Ne3 «IlonyueHue ra3oB U U3y4eHUE UX CBOKWCTB)

Ne4 Pemienue skcriepuMEHTANIBHBIX 33/a4 [0 OPraHU4EeCKOW XUMHUHU

Ne5 PemieHune sxcriepUMEHTaNIbHbIX 3a/1a4 110 HEOPTaHUYECKON XUMUU

Ne6 CpaBHeHUE CBOMCTB OpraHMYECKUX M HEOPraHUYECKUX COEIMHEHUN

Ne7 T'enermdeckass CBs3b MEXIy KJIaccaMHU OPraHUYeCKMX W HEOPraHUYECKUX
COEIMHEHU N

KonTtpoJsbHbie padoThI:

Nel «Ctpoenue atomay.

No2 «Ctpoenue BemecT».

Ne3 «Xumuaeckue peaxiumy.

Ne4 «Xumust 3511eMEHTOBY.

Ne5 «BemectBa u ux cBONWCTBa»



PA3SJIEJI I1l. TEMATHYECKOE IINTAHUPOBAHUE

Ne Paznen/Tema KOJHYECTBO YaCOB IO KJaccaM
nn
10 kaacc
BCETO K/p /p
a/p
1 Brenenue. ITloBropenue. 7
2 | 1.Ctpoenue, knaccupuKays U peakuuu 12 1 1
OpPraHUYeCKUX COCTUHCHUH.
3 | 2.XUMHYeCKHE PeaKIUy B OPraHNIECKOW XUMUH. 9 - -
4 3.YraeBoaopoibl 36 1 1
5 | 4.Couptel 4 heHOIIbI 10 1 1
6 5.Anbaeruasl U KETOHBI 9 - 1
7 | 6.KapOoHOBBIE KHCIIOTHI, CIIOKHBIC A(DUPBI, KUPBI. 14 1 1
8 7.Y1i1eBobl 11 - 1
9 | 8.A3oTcoaepkaiiue COeTUHEHMSI 14 1 1
10 | 9.buosornyecku akTUBHBIE BEILIECTBA 14 1 3
Bcero 136 u. 6 10
Ne Pasjnen/Tema KOJIHYeCTBO YaCOB 10 KJjaccaMm
i
11 kaacc
BCETO K/p n/p
a/p
1 | Crpoenue atoma. 13 1 -
2 | Ctpoenue BemiecTBa. JlucnepcHble CHCTEMBI. 19 1 -
XUMHUYECKUE PEAKIIUU. 29 1 2
4 | BemecTBa u MX CBOICTBA. 40 2 5
5 | XuMu4eckuil IpakTUKYM (pacIpeesieHbl o 12 - -
TeMaMm)
Xumus 1 00IIECTBO 16 - -
PesepBHOE Bpems 7 - -
Bcero 136 5 7
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