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PA3JIEJI I. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA

JlestenbHOCTDh yuuTens B oOydueHnn xumun B 10-11 kiaccax gomkHa OBITH HampaBieHa
Ha JIOCTIKEHUE 00yYaOIUMUCS CIEAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:

1) B 1LIEHHOCTHO-OPUEHTAIIMOHHON cdepe - YyBCTBO TOPAOCTH 3a POCCUHCKYIO
XUMHUYECKYIO HAYKY, TYMaHH3M, OTHOLIEHUE K TPY/1y, LIEJICYCTPEMIICHHOCTb;
2) B TpynoBod cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHEHIICH

00pa3oBaTenbHON U MPO(heCcCHOHAIBHON TPAEKTOPHUH;

3) B mo3HaBaTeIbHOW (KOTHUTUBHOM, MHTEJUIEKTYalIbHON) cdepe - yMEHHE YIpPaBIsATh
CBOEH II03HABATEIILHON JEATEIbHOCTBIO.

MertanpeaMeTHbBIMUA  Pe3yJIbTATAMH OCBOCHMS BBIIYCKHHUKAMU CpPEIHEH IIKOJIbI
IIPOrpaMMBbI 110 XUMUU SBJISIFOTCS:

1) wucnonb3oBaHME YMEHHUW M HABBIKOB PA3IMYHBIX BHJIOB I103HABATEIbHOU
JESTEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS (CHUCTEMHO-MH()OPMAIMOHHBIN
aHaJIN3, MOJCIIMPOBAHUE) JIUIsl U3yUEHUS PA3IIMYHBIX CTOPOH OKpY>KaoIllel AeMCTBUTEIbHOCTH;

2) UCTIONBb30BaHNE OCHOBHBIX MHTEIUIEKTYyalIbHBIX ONepanuii: GopMyIupoBaHUE THIIOTES,
aHaM3 W CHHTE3, CpaBHEHUE, O0O0OOIIeHHe, CHCTEMAaTH3alus, BBIABICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H, IOMCK aHAJIOTOB;

3) yMmeHHEe TeHEepUpOBaTh HJAEU U OINPEACNSITh CPEACTBA, HEOOXOAUMBIE IS HX
peanu3anuy;

4) yMeHue onpeaenarh LEeIu U 3aJaud JeATeIbHOCTH, BbIOUpATh CPEACTBA peaau3aluu
LEIU U IPUMEHSTh UX Ha IPAKTHUKE;

5) UCTONB30BaHUE PA3TIMYHBIX UCTOUYHUKOB JJISl TIOJTYYCHUSI XUMUYECKOH MH(pOpMAaINH,
MOHMMAaHHUE 3aBUCUMOCTU cofepx aHus W (QOopMbl TMpeAcTaBlieHus HHPOpMalMH OT Ienei
KOMMYHMKAIMH U aJpecarta.

B o0nactu mpeaMeTHBIX Ppe3yJbTATOB H3yUYEHUE XUMHH MPEIOCTABISET YYCHUKY
BO3MOXKHOCTh Ha CTYIEHU CpeHEro (MOJIHOro) o01iero oopa3oBaHus HayUYUThCS:

1) B mo3HaBaTenbHOMU cdepe:

a) 1aBaTh OIPE/IEICHUS U3yUYEeHHBIM MOHITUSIM;

0) omuChHIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSTENIBHO IPOBEJCHHbIE SKCIEPHUMEHTHI,
MCIIOJIB3YS AJISl 3TOTO €CTECTBEHHBIN (PYCCKHI, POJHOMN) S3bIK U SI3bIK XUMUU;

B) OINHUCBHIBaTh M PA3IUYaTh H3yYEHHBIE KJIAcChl HEOPraHWYECKMX M OpPraHUYEeCKHX
COEIMHEHU I, XUMHUYECKHE PEaKIUH;

I) KJIaccu(UIMPOBaTh NU3yUYEHHbIE OOBEKTHI U SIBIICHHUS,

1) HaOJII0JaTh JEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MTPOBOJUMBIE OIBITHI, XMMUUECKHE
peaKIMH, MPOTEKAIOINE B IPUPOJE U B OBITY;

€) JienaTh BBIBOABI M YMO3AKIIOUEHUS W3 HAONIOACHUH, U3YUYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 AaHAJIOTUU CO
CBOMCTBAMH U3yYEHHBIX;

) CTPYKTYpHpOBaTh U3yUEHHBIN MaTepual;

3) HHTEPIPETUPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

M) OIHKCBHIBaTh CTPOEHHE aToMOB »dJeMeHTOB [-IV mepuomoB ¢ wHcmnoib30BaHHEM
AIIEKTPOHHBIX KOH(UTYpaIiil aTOMOB;

K) MOJEIHUPOBAaTh CTPOEHHUE IPOCTEUIIMX MOJEKYJ HEOPTaHWYECKHUX U OPraHUYeCKHX
BEIIECTB, KPUCTAILJIOB;

2) B IEHHOCTHO-OPHEHTAIIMOHHOHN cdepe: aHAIM3UPOBATh U OLIEHUBATD MTOCIEICTBUS IS
OKPY’KalIIeH cpeabl OBITOBOM M TPOU3BOACTBEHHOM JESITEIHPHOCTH YEIOBEKAa, CBSI3aHHOW C
nepepaboTKO BEIIECTB;

3) B Tpy10BO# cdepe: MPOBOIUTh XUMUYECKUN IKCTIEPUMEHT;



4) B chepe ¢usmueckod KyJabTypbl: OKa3bIBaTh IEPBYIO TOMOIIL IPH OTPABICHUSX,
0’KOTax M JIPyTUX TPaBMax, CBSA3aHHBIX C BEIIECTBAMH U J1a0OPaTOPHBIM 000PYIOBAHUEM.



PA3JIEJ I1. COJEPKAHUE

10 kaacc

BBeaenue

[Ipenmer opranmveckoil xumuu. OCOOCHHOCTH CTPOEHUS M CBOMCTB OPraHUYECKHUX
COCIMHEHUI. 3HAaYEHHUE U POJIb OPIaHUYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK B JKU3HU
oOuiectBa. KpaTkuii ouepk UCTOpUM pa3BUTUSL OPraHUYECKON XUMUU.

OcHOBHBIE TOJIOKEHUST Teopun cTpoeHuss A.M. Bbytineposa. I[Ipennocbuiku co3gaHus
teopun. [IpencraBneHne o Teopuu TUNOB M paaukaioB. Paborer A. Kekyne. Xummueckoe
CTPOEHHUE U CBOMCTBA OpraHNYECKUX BellecTB. M3oMepus Ha npumepe OyTaHa U H300yTaHa.

DNeKTpOHHOE O00JIAKO W OpOUTab, UX (GOPMBL: S U P. DJIEKTPOHHBIE U DIEKTPOHHO-
rpapuyeckue (GopMyiabl aToMa YIJepoJa B HOPM@JIBHOM M BO30YXIEHHOM COCTOSIHHUSX.
KoBasneHTHas xumMuueckasl CBsi3b, €€ MOJSIPHOCTb M KpaTHOCTb. BojgoponHas cBs3b. CpaBHEHHE
0OMEHHOT'0 U JJOHOPHO-aKLENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBA3H.

Banenrtusie cocTosiHus atoMa yriepona. Bunel ruGpuauzammu: sp3-rubpuanzanus (Ha
OpUMepe MOJIeKYyJbl MeTaHa), Sp2-rubpuauszanus (Ha OpUMepe MOJIEKYJbl STHIIEHA), Sp-
ruOpumu3anyst (Ha MpUMEpPe MOJISKYJbl aneTuieHa). ['eoMeTpusi MOJEKyJl pacCMOTPEHHBIX
BELIECTB U XapaKTEPUCTHKA BUI0B KOBAJICHTHOM CBSI3U B HUX.

Tema 1. CTpoenne, kiaccupukanus 1 peakumy OpraHnyecknux coeJMHeHMI.

Knaccuukanuss opraHM4eckMX COEIUHEHMH 110 CTPOCHMIO «YIJIEPOIHOIO CKelleTay:
AIMKJINYECKUe (AIKaHbI, aIKeHbI, AIKMHBI, aJIKaJHCeHbI), KapOOIMKINYeCcKHe, (UKIOAIKaHbl 1
apeHbl) U TeTepouMKiInyeckue coenuHeHus. Knaccupukanus opraHM4ecKMX COEIMHEHMH IO
(YHKIMOHATIBHBIM TPYNIaM: CHOUPTHL, (EHOJIBI, TMPOCThIe APHUPHI, AIBJCTUIBl KETOHBI,
KapOOHOBBIE ~KHUCJIOTBI, CIOXHBIE 3(UPbI, YIIEBOIAbI, a30TOCOJAEpPXKAIIUE COCAUHEHUS:
HUTPOCOEIUHEHNs], AMUHBI, aMUHOKHCIIOTBHI.

Homenknarypa tpuBuanbHas, pauuoHanbHas u HWIOIIAK. Ilpunnunsl oOpa3oBaHus
Ha3BaHMUN opraHuueckux coeaunenui no MIOITAK.

Bunel u3zomepun B OpraHM4ecKOW XHUMHUHU: CTPYKTypHass W IPOCTPAHCTBEHHAs.
Pa3HOBHIHOCTH CTPYKTYpHOHM W30MEPUHM: H30MEPHUS «YTJIEPOJHOTO CKEJIeTay, H30Mepus
NOJIOXKEeHUS (KpaTHOM CBA3M M (PYHKUMOHAIBHOM TpyNmbl), MEXKKJIAcCOBas H30Mepusl.
PasnoBugHOCTH TIpOCTpaHCTBEHHON M3oMepuu. ['eomerpuyeckas (IUc-, TpaHC-) U30MEpHUs HA
IIpUMEpE AIKEHOB U IIUKJIOANKaHOB. OnTudecKkas M30Mepus Ha IpUMEPE aMUHOKHUCIIOT.

Pemenue 3a1a4 Ha BbIBOJ (DOPMYIT OPraHUYECKUX COETUHEHUH.

Jdemoncrpanuu. Mozenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUN.

Tema 2. XumMHuYecKue peakiii B OPraHu4ecKoil XUMHUH.

Tunsl XUMHUYECKUX peakIMi B opraHndeckod XxuMuu. [IoHATHE 0 peakusaX 3aMeNICHHUS:
TraJIOTEHUPOBAHUE AQJIKAHOB M APEHOB, WIECJIIOYHOW TMAPOIM3 TrajoreHaskaHoB. [lonsartue o
peakuusax  INPUCOECTUHEHUS: THJIpaTanus, TUJIPUPOBaHUE, T'HJIPOraJIOT€HUPOBAHMUE,
rajoreHupoBaHue. Peaknuuu noguMepuszanvy W NOJMKOHJeHcauuu. [lonstme o peaknmsax
oTUIeTIZIEHUs  (3JMMMMHUPOBAHMS): JAETHIPUPOBAHUE  AJKAHOB, JErHApaTalus CHHPTOB,
JEruIpOXJIOPUPOBAHAE HA IIpUMEpe TrajoreHankaHoB. [loHATHE O KpEeKWHre ajakaHoB U
JENoJIMMEpU3aLus TOJIMMEPOB. Peakius nusoMepusanuu.

['omonuTHYecKknii M TeTEepOJUTYECKHA pPa3pblB KOBAICHTHOW XHMHYECKOW CBSI3H;
o0pa3oBaHMe KOBAJEHTHOM CBSI3M 1O JOHOPHO-aKIENTOPHOMY MexaHuszMy. IloHsTne o
Hykieopune u siaexrpoduie. Kiaccupukanusa peakuuil 1O TUIY pearupyromidx YacTHI]
(Hyki1eopMIbHBIE U 3JEKTPOPUIbHBIE) U MPUHLIUIY U3MEHEHHs COCcTaBa MOJIEKyJbl. B3aumHoe
BIIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BelIeCTB. MHAYKTUBHBII M ME30MEpPHBIN
s dexTsl. [IpaBuo MapkoBHUKOBA.

JemoncTpanuu. IlnaBnenue, oOyriMBaHME M TOPEHUE OPraHMYECKHUX BEIIECTB.
ObeciBeurBaHUE STHJIEHOM M AlleTUICHOM OpOMHOI BOJABI M pacTBOpa NMEpMaHraHaTa Kajus.
B3anMozeicTBre CiupTOB C HATPUEM U KMCJIOTaMU. JlenmoauMepu3anus MoJuITUIICHA.

Tema 3. Yruesoaopoasi



[Tonstue 06 yrmeBomopomax. IlpupomHbie MCTOUHHMKHK yriaeBoaoponoB. HedTe u ee
NpOMBIIIICHHAs: TepepaboTka. DpaklIMOHHAS NEPEroHKa, TEPMUUYECKHA M KaTaIUTHYECKUH
KpekuHr. [IpuponHblii ra3, ero cocTtaB M MPAKTUYECKOE MCIOJb30BaHUE. KaMEeHHBIA yroJb.
KokcoBanue kaMEHHOTO yrisl.

Anxanbl. 'omonorunyeckuit psg u oOmast ¢opmyna ankaHoB. CTpoeHHUE MOJEKYJIbI
MeTaHa U Jpyrux ajkaHoB. M3omepusi 1 HOMEHKIATypa ajJkaHOB. PU3MUECKUE U XUMUYECKUE
CBOMCTBAa QJIKaHOB: PEaKLUMH 3aMELIEHUs, TOpPEHHE aJIKAaHOB B PA3JIMYHBIX YCIOBHUSX,
TEPMHUECKOE Pa3I0XKEHUE ANKaHOB, M30MepHU3alus ajlkaHoB. [IpumeHeHue aikaHoB. MexaHu3M
peakuMy paguKaJbHOIO 3aMEUICHUs, €r0 CTaIUH. [IpakTHueckoe
UCTIOJIb30BaHUE 3HAHHMHA O MeXaHu3Me (CBOOOJHOPATUKAIBHOM) PEAKIMK B MPABUIIAX TEXHUKH
0e30MmacHOCTH B OBITY M Ha MPOU3BOACTBE. [IpOMBIILIEHHBIE CHOCOOBI MOMYYEHHS: KPEKHHT
QJIKAHOB, (ppaKIIMOHHAs MTEPETOHKA HEPTH.

Ankenpl. ['oMonormyeckuii psmx u obOmas ¢opmyna aikeHOB. CTpoeHHUE MOJIEKYJIbI
TWJIEHA M JpYyruxX aJIkKeHoB. l3omepus ankeHoB: CTPYKTypHass M IPOCTPAHCTBEHHAS.
Homenknarypa u gusnyeckue cBoicTBa ankeHOB. [lonmydyeHue 3THICHOBBIX YIIIEBOJAOPOIOB U3
QJIKaHOB,  TlaJOreHaAJKaHOB,  cHuUpToB.  Peaknuum  mpucoeauHeHus  (TUAPUPOBAHUE,
TUAPOTAJIOTeHUPOBAaHUE,  TaJOreHUpOBaHHWe,  TruApaTtanus). Peaknuum — OKHUCIIeHUS U
MOJIMMEpHU3ald AIKEHOB. [[puMeHeHne alKkeHOB Ha OCHOBE MX CBOMCTB. MeXaHHM3M peakuuu
3MEKTPOPUIBHOTO MpUCOEANHEHHS K ankeHaM. OKUCICHHE aTKEHOB B «MSTKUX» U <GKECTKUX»
YCIIOBHSIX.

Pemenne pacueTHBIX 3a/Jay Ha YCTAHOBJIGHHE XHUMHUYECKOW (DOpMyIsbl BellecTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Anxunbl. ['omonmornyeckuit psng ankuHoB. OOmias ¢opmyna. CTpoeHHE MOJIEKYIbI
aneTwieHa M JIpyrux ainkuHoB. M3omepus ankuHoB. HoMmeHknaTypa aleTHIEHOBBIX
yraeBonopoaoB. IlonmydyeHne amkWHOB: METAaHOBBIM W KapOWAHBIN crmocoObl. Dusnueckue
CBOMicTBa  ajnkuWHOB. Peaknuum  npucoenuHEHHs:  rajoreHUpOBaHHUE,  T'HIAPUPOBAHUE,
ruporajoreHupoBanue, ruapatanus (peakuus Kydeposa). Jlumepuzanus U TpUMepHU3aLUs
aNKuHOB. B3aumoselicTBuE TEpMUHAIBHBIX AJIKUHOB ¢ OcHOBaHUsMH. Okucienue. [Ipumenenue
AJIKHUHOB.

Juensl. CTpoeHHe MOJIEKYJ, M30MEpUsS M HOMEHKJIaTypa aikaaueHoB. dusmueckue
CBOICTBa, B3aMHOE DPACIIOJIOKEHHE TH-CBSI3€H B MOJIEKYJIaX alKaJAMEHOB: KyMYJIMPOBaHHOE,
COMpSKEHHOE, H30JaupoBaHHOE. (OCOOEHHOCTH CTPOEHHUS COMNPSIKEHHBIX alKaJUEeHOB, WX
MIOJTyYEHUE.

AHasioruss B XMMHUYECKUX CBOMCTBAX QJKEHOB M aJKagueHoB. [lomumepusanus
alKagueHoB. HaTypanbHbIii M CHUHTETHYECKMM Kaydykd. BynkaHumsanus kaydyka. PesuHa.
Paboret C.B. JleGeneBa, OCOOEHHOCTHM peaklUWi TNPUCOSTUHEHUS K alKagueHaM ¢
COMPSKEHHBIMU ITU-CBSI3SIMH.

Huxnoankansl. ['omosioruueckuit psin 1 obmas dopmyia ukiIoankaHoB. Hanpspkerue
nukna B C3He, C4Hs, CsHio, kondopmammu CeHiz, m30Mepuss MUKIOATKAHOB (IO CKENETY»,
I[UC-, TPAHC-, MEXKJIaccoBasl). XUMHUYECKHUE CBONCTBA LUKJIOAJIKAHOB: FOPEHHUE, Pa3sIOKEHUE,
panukanbHOe 3aMelleHne, nzomepusaius. OcoOble CBONCTBA UKJIONPONAaHa U UKJI00yTaHa.

Apenbl. beH3on kak npeacraButens apeHoB. CTpoeHHe MOJIEKYJIbl OeH3051a, CONPSKEHNE
nu-ceazeid. [lomyuenune apeHoB. ®Pusmyeckue cBoiicTBa OeH3o0ia. Peakuuu snekTpoduiabHOro
3aMeLIeHMs C yyacThueM OeH30J1a: raJIorTeHUpPOBaHNe, HUTPOBaHuUE, allkuiupoBanue. OprueHTanus
npu 3eKTpouiIbHOM 3amenieHHH. Peakuuu OOKOBBIX Iiemed ankmiOeH30510B. CrocoObl
nosydyeHus. [IpumeHnenue OeH301a U €ro TOMOJIOTOB.

Pemienue pacueTHBIX 3ajlady Ha BBIBOJA (DOPMYJ OPraHMYECKHUX BELIECTB IO MAaCCOBBIM
JIOJISIM M TIO TIPOJYKTaM CrOpaHHusl.

Jemoncrpanuu. ['opeHne MeTaHa, 3TUJIeHa, TUHA, OeH301a. OTHOIIEHHE ATUX BEIIECTB
K pacTBOpaM I€pMaHraHaTa Kanusi U OpomHON Boje. OmpezneneHrne KadyeCTBEHHOI'O COCTaBa
METaHa W JTWIEHAa IO NPOAYKTaM TopeHHs. B3peiB cMecu MmeraHa c¢ Bo3ayxoM. llomyuenue
MeTaHa B3aUMOJICHCTBUEM alleTata HaTpus C HATPOHHOW H3BECTHIO; alleTUJIeHa KapOWIHBIM



crocoboM; 3TUJIEHA - peaklMel AeruApaTalii 3TUIOBOTO CHMPT; pa3joXeHHe KaydyKa Ipu
HarpeBaHUM UCIBITAHUE NPOAYKTOB paszioxeHus. beH3zon kak pactBoputens. HutpoBanue
OeHzorna.

JlabopaTopubie ombiThl. Ne 1. Iloctpoenue Moneneil Moisiekyn ankaHoB. Ne 2.
CpaBHEHHE TUIOTHOCTH U CMEIMIMBAEMOCTH BOABI U yrieBogopoaos. Ne 3. Tloctpoenue monenei
MoJieKyn ankeHoB. Ne 4. OOHapyskeHue ankeHoB B OeHzuHe. Ne 5. [lomydeHue aneTuieHa u ero
peaxkuu ¢ OpOMHOI BOJIOW U pacTBOPOM IepMaHTraHaTa Kajusl.

Tema 4. CiupThl M QeHOJIbI

Crnuptsl. CocTaB U Kiaccu(pUKalus CIUPTOB (IO XapakTepy YIiIeBOJOPOIHOTO paarKaa
U 10 aTOMHOCTH), HOMEHKIarypa. M3omepus cnupToB (MOJOKEHUE TUAPOKCUIIBHBIX TPYIII,
MEXKJIacCcoBasi, «yrJepoJHOro ckeneray). dusmyeckue CBOWCTBA CHUPTOB, MX IMOJIyYEHHUE.
MexmonexynsgpHas BOIOpoAHAs CBsi3b. OCOOEHHOCTM 3JIEKTPOHHOIO CTPOEHMSI MOJIEKYJ
COUPTOB. XUMHUYECKHE CBOWCTBA CIUPTOB, OOYCIOBJICHHBbIE HAJIMYUEM B MOJIEKyJax
THJIPOKCOTpyNm: 00pa3oBaHUE AJIKOTOJIATOB, B3aWMOJICHCTBHE C TaJOr€HOBOJOPOJAMH,
MEXMOJIEKYJIIpHasT U BHYTPU MOJIEKyJApHas Aerujparanusi, dTepuduKanus, OKHUCICHHE U
aeruapupoBaHue crnupToB. OcoOEHHOCTH CBOMCTB MHOIOATOMHBIX cnUpTOB. KauecTBeHHas
peaklysi Ha MHOTOATOMHbBIE CHUPTHI. BaxkHelue npeiactaBUTENN CIUPTOB: METAHOJ, 3TaHOJI,
ATUJICHTJIMKOJb, INIMLepuH. PU3n0I0rnyeckoe AecTBUE MeTaHojJa U 3TaHola. PaccMoTpeHue
MEXaHU3MOB XMMUYECKUX PEAKLIUM.

@enonel. CTpoeHHE, W30MEpHs, HOMEHKIATypa (PeHOJIOB, UX (U3NUYECKHE CBOWCTBA M
nonydyeHue. XuMuueckue cBoicta penonoB. Kucinotueie cBoiicTBa. B3aumHoe BnusiHue aToMoB
U TPYII B MOJIEKYJIaX OpraHWYECKHX BEHIeCcTB Ha npumepe ¢eHona. [lonmmkonnencanus genona
¢ dopmanbaerunom. Kauecrsennas peakuus Ha ¢enoin. [lpumenenue denona. MHoroaromusie
(beHoIbI.

JdemoncTpanuu. Beigenenne Bomopoga u3 3TuiaoBoro cnupra. CpaBHEHHE CBOMCTB
CIUPTOB B TOMOJIOTUYECKOM psiiy (pacTBOPUMOCTh B BOJE, TOpEHUE, B3aUMOJIEHCTBHE C
HaTpueM). Bs3aumopnelictBue riuiepuHa ¢ HaTpueM. llomyueHue CHOXKHBIX 3(HUPOB.
KadecTBeHHast peakmus Ha MHOTOAaTOMHbIE cnupThl. KadecTBeHHas peakuus Ha ¢(eHon (c
xynopuaom xene3a (III), PactBopumocTs ¢eHona B Boje NpU pa3InyHON TeMmmeparype.
Brirecuenne genona nz deHonsita HaTpUs YroJbHONW KUCIOTOM.

JlabopaTopusblie onbIThl. Ne 6. [TocTpoeHne Mozeneil MOJIeKyl U30MEPHBIX CIIUPTOB. Ne
7.  PacTBOpMMOCTb CHHPTOB C pa3IMYHbIM YHCIOM AaTOMOB yriepojga B Boje. Ne 8.
PacTtBoprMocTh MHOTOAaTOMHBIX cnupToB. Ne 9. B3ammonelicTBHEe MHOIOATOMHBIX CIIUPTOB C
ruapokcuaoM Meau (I1). Ne 10. BzaumopeiicTBue BogHOTO pacTBopa eHosia ¢ GpOMHON BOJIOM.

Tema 5. Aabpaeruabl 1 KeTOHBI

Anpneruapl M KeToHbl. Knaccudukanus, CTpoeHHME HX MOJEKYJ, H30Mepus u
HOMeHKJaTtypa. OCOOEHHOCTH CTpOeHHs KapOOHWIbHOW rpymmbl. Pu3nyeckue CcBOIcCTBa
dbopmanipieTuia U €ro roMoJIOTOB. XHMMHYECKHE CBOMCTBA aJbJCTHIOB, OOYCIOBJICHHBIC
HaJIMYMEM B MOJIEKyJe KapOOHWIbHOM TIpyIlmbel aroMoB (TMJIPUPOBAaHUE, OKHUCJIECHUE
aMMHUAYHbIMH pacTBopaMu okcujga cepedbpa u ruapokcuaa meau (II)).  Ilpucoenunenue
CUHMJIbHOM KHCJIOTHI U OucynbduTa Hatpus. KauecTBeHHbIe peakiMM Ha ajbAerujsl. Peakius
noJIMKOHAeHcaluu ¢enona ¢ popmanbaeruioMm. OcoOEHHOCTH CTPOEHUS U XUMUYECKUX CBONCTB
KETOHOB. B3anMHOe BiMsIHME aTOMOB B MOJIEKYJaxX. ['aloreHnpoBaHue albJIerHI0B U KETOHOB
110 HIOHHOMY MeXaHu3My Ha cBeTy. KauecTBeHHast peakiius Ha METUIIKETOHBI.

Jemoncrpanuu. Konnekius anpaeruioB. Peakims «cepedpsiHoro 3epkana». OKucIeHue
OeH3anb/Ieru1a Ha BO3AyXeE.

Tema 6. KapOGoHOBbIe KHCJIOTBI, CJI0KHBIE I(PUPBI, JKUPHI.

KapGonoBsie kuciaorel. CTpoeHHE MOJEKYJT KapOOHOBBIX KHUCIOT M KapOOKCHUIBHOM
rpynnsl.  Knaccudukamms v HOMEHKJIATypa KapOOHOBBIX KHCIOT. Pusndeckue CBONCTBa
KapOOHOBBIX KHCJIOT M HMX 3aBHCHUMOCTh OT CTpOeHHs MoJjekys. KapOoHOBbIE KHCIOTHI B
npupoze. buonornyeckas ponb KapOOHOBBIX KuUCIOT. OOmIMe CBOICTBa HEOPraHWYECKUX U
OpraHMYECKUX KHUCIOT (B3aUMOJEWCTBHE C MeTaUlaMH, OKCHUIaMH METajuIOB, OCHOBaHUSIMH,



coyisiMH). BrnusHHME yTIeBOAOPOJHOrO paaMKasa Ha CHIIy KapOOHOBOW KHCIOTHL. Peakius
TepU(UKaINU, yCIOBUSA ee MpoBeaeHus. OTHOOCHOBHBIE M MHOTOOCHOBHBIE, HENpEelbHbIC
KapOOHOBBIE KUCTOTHI. OTJENbHbIE PEACTABUTEIN KUCIOT.

Cnoxubie 3¢upel. CTpoeHHE CIOXKHBIX dJPHPOB, H30Mepus (MEXKKIaccoBas U
«yriepogHoro ckenera»). Homenkmarypa ciaoxkHbBIX 3¢upoB. OOpaTUMOCTh peakuuu
ATepU(HKALNU, TUIPOJIN3 CIOKHBIX 3(UpoB. PaBHOBECHe peakiuu: 3Tepu(puKanum- THAPOIN3A;
(bakTopbl, BIUAIONINE HA TUAPOIIU3.

XKuper - crnoxseie 3gupsl rMuepuHa U KapOOHOBBIX KUCIOT. CocTaB M CTpOCHHUE
Mosiekyn >kupoB. Kiaccudukanus xupoB. OMbUICHHE >XUPOB, MOJyuyeHUE MbLIa. Mblia,
00BsICHEHHE WX MOIOMHUX CBOWCTB. JKupsl B mpuponae. buomormueckass (yHKIHS >KHPOB.
[Tonstue 06 CMC. O0bsicHeHre MoroUX cBOiCTB Mbuta 1 CMC.

JdemoHcTpanuu. XMMHUYECKAE CBOMCTBA YKCYCHOM M MYpPaBbMHOM KHUCIOT. BO3ronka
OceH30iHON KHCTOTHl. CBOWMCTBA HEMpPENEIbHON OJEWHOBON KHUCIOTHI [loydeHue CloX)HOTO
adpupa. Komnekius macern.

JlaGoparopubie omnbiThbl. Ne 15, IlocTpoeHue wmopenel MOJEKYJ HM30MEPHBIX
KapOOHOBBIX KHUCIIOT M CIOKHBIX 3¢pupoB. Ne 16. CpaBHEHHE CHIIBI YKCYCHOM M COJISTHOM KUCIIOT
B peakiusax ¢ nuHKoM. Ne 17. CpaBHeHUE pacTBOPUMOCTHU B BOJAE KapOOHOBBIX KHCIOT M HUX
coneir. Ne 18.B3aumopeiictBue KapOOHOBBIX KHCJIOT C METaJJIaMH, OCHOBHBIMU OKCHIAMHU,
OCHOBaHUSMH, aM(OTEpHBIMH TUAPOKCcHIaMH U colsiMu. Ne 19. PacTBopuMOCTE )HUPOB B BOJE U
OpPraHUYECKUX PACTBOPUTEIISX.

Tema 7. YriieBoabl

OrtuMoriorus Ha3BaHus kinacca. MoHO-, 1u- U nonucaxapuisl. [IpencraBurenu kaxaon
rpynnsl. buonornueckas poib yrieBoaoB. Mx 3HaueHue B )KU3HU YeJIOBEKa U 00IIeCTBa.

Momnocaxapuabl. Ux xmaccudukanms. ['ekco3pl m ux mpexacraButenu. [okosa, ee
dbuznueckue CBOMCTBA, CTPOCHUE MOJEKYJbl. PaBHOBECHS B pacTBOpE IUIIOKO3bl. 3aBUCHUMOCTh
XMMHYECKUX CBOWCTB TJIFOKO3bI OT CTPOCHHS MOJIEKYJbl. B3auMOJelcTBUE C THAPOKCUIAOM
meau(Il) mpu koMHaTHON TeMIiepaType W HarpeBaHHH, dTepUPHUKAIUS, PEAKIHS «cepeOpsSHOro
3epKaia», THIpUpOBaHWE. Peakium OpOKEHHUS TIIIOKO3BI: CIMPTOBOTO, MOJOYHOKHCIIOTO.
I'moxo3a B npupone. buonornueckas posp rioko3sl. [I[ppuMeHEHHE TIIIOKO3bI Ha OCHOBE €€
cBOMCTB. @pyKTO3a Kak H30MEp TIJIOKO3bl. CpaBHEHHS CTPOCHHUS MOJIEKYJ] M XHUMHUYECKHUX
CBOWCTB TJIIOKO3bI U PpyKTO3bl. PPyKTO3a B IPUPOJE U €€ OHOJIOTnYecKas Poib.

Hucaxapunel. Ctpoenue, obmas dopmyna u mnpencraBurenud. Caxaposa, JIakTo3a,
MaJIbT03a, MX CTPOEHUE M Ouonoruyeckas poisb. I'maponus nucaxapuzios. IIpomblinuieHHOE
MOJTy4Y€HHUE caxapo3bl U3 MPUPOTHOTO CHIPHSI. [Tonucaxapuasl. O0mmast popMyna u
OpeJCTaBUTENN:  JIEKCTPUHBI M TJMKOTeH, Kpaxmaji, Ie/ultojio3a  (CpaBHMUTENbHas
xapaktepucTtuka). ®usznueckue  CBOIiCTBa  mojucaxapuoB. XHUMHUYECKHE  CBOMCTBa
nonucaxapunos. I'mpponus  nomucaxapunoB. KauecTBeHHas  peakuus Ha — Kpaxmall.
[Tonucaxapuabsl B mpupoge, uUX Ouojorudeckas poib. [IpumMeHeHHe moJMcaxapuaoB Ha
OCHOBAHMHU UX CBOWCTB (BoJjokHa). IloHsATHEe 00 MCKycCTBEHHBIX BOJIOKHaxX. B3zaumoneiicTBue
LEJUTIONI03b] C HEOPTAaHUYECKUMU U KapOOHOBBIMH KHCIIOTaMH - 00pa30BaHUE CIOKHBIX 3(PUPOB.

Jemouncrpanun. B3anmopeiictsue rimoko3sl ¢ ruapokcuaom menu(Il) 6e3 HarpeBanus u
npu HarpeBaHuu. Peakuus «cepeOpsHOro 3epKaiay IIIIOKO3bl. ['Maponu3 caxapo3sl, LEJUTH0I03bI
1 KpaxMana. Kosekuust BOJOKOH.

JlabopaTopubie onbIThl. Ne2(.O3HakomiieHHE ¢ (PU3UUECKHUMHU CBOMCTBAMHU TIIFOKO3BI.
Ne21.B3anmopeiictBue TioKo3bl ¢ ruapokcugoM meau (II) mpu oOBIUHBIX YCIOBHMSX M HpHU
HarpeBaHuu. No22.B3auMoJelCTBUE TIIIOKO3bI M €Caxapo3bl C aMMHA4YHBIM PAaCTBOPOM OKCHJIA
cepebpa. Ne23.KucnorHblit ruaponu3 caxapos3bl. Ne24.KauecTBeHHass peakiusi Ha Kpaxmall.
No25.3HakOMCTBO € KOJUIEKIIMEN BOJIOKOH.

Tema 8. AzoTcoaep:xaniue coeJUHEHUS

Awmunbl. Onpenenenne amuHoB. CrtpoeHue amuHOB. Krnaccuduxamusi, u3oMepus U
HOMEHKJIaTypa aMHUHOB. Anudarnyeckue M apoMaTHueckue amMuHbl. AHuIuH. IlomydeHue
aMUHOB: aJKMUJIMPOBAaHHWE aMMMaKa, BOCCTAaHOBJIEHWE HHUTPOCOEAMHEHUN (peakuus 3UHHHA).



®usnyecKkue CBOMCTBA AMUHOB. XMMHYECKUE CBOMCTBA AMUHOB: B3aUMOJIEUCTBUE C KMCIOTaMU
1 Boioi. OCHOBHOCTh aMHHOB. ["'OMOIOrMUecKUid psili apOMaTHUECKUX aMUHOB. AJIKUJIMPOBaHUE
U alWJIMpOBaHHWE aMHHOB. B3anMHOe BIIMSHHE aTOMOB B MOJIEKyJaX Ha MpUMEpEe aMMHaka,
amudaTuyecKux W apOMATUYECKUX aMHUHOB, aHWIMHA, O€H30J1a ¥  HUTPOOCH3O0IA.
AMuHOKHCHOTEL. COCTaB M CTPOCHHE MOJIEKYJ aMHMHOKUCIOT, M30Mepuu. J[BOWCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ NMpUYUHBI. B3auMopeiicTBue aMUHOKHUCIIOT C
OCHOBaHUSIMHU, 00pazoBaHuE CIOXKHBIX 3(upoB. B3aumoaeiicTBe aMUHOKHUCIOT C CHUJIbHBIMU
kucnoramu. OOpazoBaHWe BHYTPUMOJEKYJSIPHBIX —coJiel. Peakmusi TOTUKOHACHCAIIUU
AMUHOKHCIIOT.

benku — mpupoanpie 6wononuMmepsl. lenTuaHas rpynma aTOMOB W MENTHIAHAS CBS3b.
[lentuasl. benku. IlepBuuHasi, BTOpUYHAsT M TPETHUYHAs CTPYKTYpbl OenkoB. XHUMHUECKHE
CBOICTBa OENKOB: TOpEHHUE, JCHATYpAlHsl, TUIPOJIN3, KAYeCTBCHHbBIE PEeaKIuu. bruomornyeckue
byukun OenkoB. 3HaueHue OenkoB. YeTBepTuuHas CTpyKTypa O€JIKOB Kak arperamus
0enKOBBIX U HEeOEeNKOBBIX MoJeKysd. ['mobanbHas mpoOieMa OEIKOBOrO TOJMOJAHHS U IYTH ee
pemienus. Ilonstue JJHK um PHK. IloHsitne o HykjaeoTuae, NUPUMUIUHOBBIX WU ITYPUHOBBIX
ocHoBaHusX. [lepBuunas, BropuuHas u tpetuusas crpykrypsl JAHK. buonornueckas poss JJHK
u PHK. I'enHas naH>xeHeprs 1 OMOTEXHOJIOTHSI.

JdemoncTpanuu. OnbITEI ¢ METUJIAMHUHOM: TOPEHHE, IIEJOYHBbIE CBOMCTBA PacTBOpA.
OO6pa3oBanue coiieli. B3aumoneiicTBUe aHWIIMHA C COJISTHOM KHCJIOTOM M ¢ OpPOMHOW BOJIOM.
Okpacka TKaHM aHWJIMHOBBIM KpacuTeseM. Jloka3aTenbCTBO HAMMUUS (PYyHKIIMOHAIBHBIX TPYII B
pacTBOpax aMUHOKHUCIOT. PacTBopenue u ocaxkaenue 6enkoB. Jlenatypanus 6enkos. Komnnekuus
«BonokHay.

JlabopaTopHbie onbIThl. Ne 26. IloctpoeHue Mozenel MOJIEKyad U30MEPHBIX aMUHOB.
No27.CmemmBaeMocTh anuianHa ¢ Bojgoi. Ne 28. OOpa3zoBaHue cOJel aMUHOB C KHUCIOTaMH. No
29. KadecTBeHHBIC peakIMK Ha OCIIKH.

Tema 9. Buosiornyecku akTuBHbIE BellleCTBA

[lonsitTne o BuramuHax. HMx kiaccudukamus u oOo3HaueHue. [Ipodunaktuka
ABUTAMHHO30B.

[TonstTe o depMeHTax Kak O OMONOTHMUECKHX KaTaiu3aTopax OENKOBON MPUPOJIBI.
OCoOEHHOCTH CTPOEHUS M CBOWCTB B CPaBHEHMH C HEOPraHWYECKHMMH KaTalnu3aTOpaMHu.
3HaueHue B OHMOJOTMM M TPUMEHEHHE B MpoMbliuieHHocTH. Knaccudukaius (epMeHTOB.
Oco0eHHOCTH CTPOCHUS U CBOMCTB (hePMEHTOB: CEIEKTUBHOCTh U 3(HPEKTUBHOCTD.

[TonsiTHe O TOpMOHAX Kak OWOJOTHYECKH AaKTHBHBIX BEIIECTBAX, BBITOIHSIIOIINX
SHAOKPUHHYIO PETYJISIHNH, )KU3HEACSITEIIBHOCTA OPTaHU3MOB.

[lonsiTHe 0 nekapcTBax Kak XMMHUOTEPANEBTHUYECKUX IpernapaTtax. ['pynmbl JiekapcTs:
cynb(aMuapl, aHTUOMOTUKH, aclUpuH. be3omacHbie crmoOcoObl MPUMEHEHUs JIEKapCTBEHHBIX
dopm.

IlepeyeHb npakTHYecKux pador:

Nel «KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COCTUHEHUI
Ne2 «¥YrneBonoponsn»

No3 «CrupTsl, heHOTBD»

Ned «Anpreruzipl U1 KETOHBD

No5 «KapOoHOBBIE KUCTOTHI»

Ne6 «YrneBonb».

No7 « AMUHBI, aMUHOKHCIIOTHI, OCITKI.

Ne8 «Mnentudukaus opraHMuecKiux COeAMHEHUID)

Ne9 «/leticTBre (hepMEHTOB Ha pa3INYHbIE BEIIECTBA»
NelO «AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX PENApATOB)

KonTtposabHbie padoTsi:
Nel «Crpoenue u knaccudukaiysi OpraHu4ecKuX COeTUHEHUI
Ne2 «¥YrneBonopons»



No3 «CrupThl, heHOTBD»
Ned4 «KapOoHOBBIE KUCIOTHI U UX MPOU3BOTHBIE»
NoS«¥YrieBoapl U a30TCOACPIKAIINE COCTUHEHUSD)
Ne6 «MToroBast KOHTpoJIbHAs paboTay

11 kaacc

Tema 1. CTpoenue aToma.

AToM- crokHas yacTuua. Slapo M ayeKkTpoHHas 000y04Ka. DJIEKTPOHBI U MPOTOHBL
Muxkpomup u Makpomup. Jlyainsm 4acTUL MUKPOMUDA.

CocTosiHHE AJIEKTPOHA B aTOMe. DJIEKTPOHHOE 00J1ako U opouTans. dopma opOuraneii (s,
p, d, f). ['maBHOe kBaHTOBOE umMCIO. DHEPreTMYEeCKUe YPOBHU M MOAYpPOBHHU. B3ammocsssb
[JIABHOTO KBAHTOBOT'O YKCIIA, TUIIOB M (hopM opOUTasiell 1 MaKCUMAJIbHOTO YHCIa AIEKTPOHOB Ha
noaypoBHAX M ypoBHAX. I[lpunmmn [laynmu. OnexkTtpoHHass ¢opMmysna aTOMOB 3JIE€MEHTOB.
['paduueckue 3mekTpoHHBIe (GOpPMYIIBI U IpaBuio ['yHna. DnexkTpoHHO-Tpaduyeckre GopmMyIibl
aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KJIacCU(PUKALINA HJIEMEHTOB 110 CEMEICTBAM.

BanenTHble BO3MOYKHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB. BajeHTHbIE 3JEKTPOHBI.
BaneHnTHble BO3MOXKHOCTH aTOMOB XUMHMUYECKUX 3JIEMEHTOB Kak ()YHKIMS UX HOPMAJIBHOTO U
BO30YXIEHHOTO cocTosiHUS. Jlpyrue (akTopel, OINpeNeNsone BaJCHTHBIE BO3MOXKHOCTH
aTOMOB: HaJM4YME HEMOAEIEHHBIX OJJIEKTPOHHbIX Map. Hamuume cBOOOAHBIX OpOUTATIEH.
CpaBHeHUE BAJIEHTHOCTH U CTETNIEHU OKUCIICHHUS.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucremMa Xxumuyeckux siaeMeHToB J[. .
MenneneeBa. IIpearnocbuIK OTKPBITHS 3aKOHA: HAKOIUIEHHE (DaKTOJIOTMYECKOTO MaTepuana,
paboTHI MPEIICCTBEHHUKOB . 4. bepuenuyca, 1. B. [lebepeitnepa, A. O. Hlankyprya, k. A.
Heronennca, JI. ¥O. Meiiepa, cve3n xumukoB B Kapicpys, nnyHocTHble kauectBa JI. U.
MenpeneeBa. Otkpeitue 1. . MenneneeBbiM neproauueckoro 3akosa. Ileppas ¢popmynuposka
ero. [lopusoHTanpHas, BepTUKaJIbHAs M JAMATOHAJIBHAS IEPUOJUYECKHE 3aBUCHUMOCTH.
[Tepuognuecknuii 3akoH U cTpoeHue aroma. M3orombl. COBpEMEHHOE MOHATHE XUMHUYECKOTO
aneMeHTa. 3akoHoMmepHocTh [. Mosznu. Bropas ¢opmynupoBka NEepHOIUYECKOrO 3aKOHA.
[lepuognueckas cucrema M CTpoeHHE aToMa. PU3NYECKUI CMBICH MOPSAKOBOIO HOMEpa
AJIIEMEHTOB, HOMEPOB TIpynmbel U mnepuoga. [IpuuMHBI M3MEHEHUS METAUIMYECKUX U
HEMETAJINYECKUX CBOWCTB 3JIEMEHTOB B IpyMNNax M IEpUoAax, B TOM 4YHCIE OOJBLIMX U
cBepxOonpmnx. TpeTbs QopMyIupOBKa MEPUOANYECKOTO 3aKOHA. 3HAYEHUE NEPUOAMYECKOTO
3aKOHA U MEPUOJNYECKON CHUCTEMbl XUMHUUYECKUX dieMeHToB J[. 1. MenaeneeBa nis pa3BuTus
HayKHU ¥ MOHUMaHMsI XUMUYECKON KapTHHBI MUPA.

Tema 2. CTpoenne Bemecrsa. /{ucnepcunie cucTreMbD)

Xumuueckas cBA3b. EqunHas npupona XuMudeckou cBsizu. MOHHas XxuMudeckas CBs3b U
MOHHBIE KpUCTaJUTMYEeCKHe perieTkd. KoBaneHTHas XUMUYecKas CBsI3b U €€ KiIacCU(pUKaIUs: 10
MeXaHU3My 00pazoBaHusl (OOMEHHBIH U JOHOPHO-aKUENTOPHBIN), MO ANEKTPOOTPUIATEILHOCTH
(moJsisipHas ¥ HENOJISIpHAs), MO CIOCO0Y MepeKpbIBaHUS AJIEKTPOHHBIX opOuTaneil (curma u mnu),
10 KpaTHOCTHU (OJMHApHasi, [BOIHAas1, TpolHas, noixyTopHas). [longpHOCTh CBSA3M U MOJISPHOCTH
MoJieKyJbl. KpucTtamueckne peleTky JUisl BEIECTB ¢ TOW CBS3bI0: aTOMHAs M MOJIEKYJISIpHAs.
Merammueckass XUMHYECKasl CBA3b M METaJUIMYECKash KpUCTalIndeckas pemerka. Bogopoanas
CBSI3b: MEXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIApHas. MexaHu3M oOpazoBaHMs TOH CBA3M U €€
3HaueHHue. VMloHHas CBA3b KakK IpENENbHBIM Claydaldl KOBAJEHTHOM MOJSAPHOM CBSI3W; MEPEXO]
OJIHOTO BUJA CBSA3M B IPYrOi; pa3HbIe BUJIbI CBSI3€M B OJJHOM BELIECTBE.

CBolicTBa KOBaJ€HTHOM XWMHYECKOW CBSI3U. Hacpimaemocts, Monasipu3yeMocCTsb,
HaIpPaBJIEHHOCTb. [ '€OMETpHUs MOJIEKYII.

I'uOpuanzanus opOuTanei u reoMeTpusi MOJIEKYII.

Sp3 - rudpuu3aIus y alkaHoB, BOJIbI, aMMHaKa, aJIMa3a.

Sp2 - TuOpuan3anKs y COeAMHCHUI Oopa, aJIKeHOB, apEHOB, JTUCHOB, TpaduTa.

Sp - ruOpuau3anys y COeAMHEHUN Oepuiuins, aJKUHOB, KapOuHa. ['eomMeTpust MoKy
HA3BaHHBIX BELIECTB.



Hucnepcubie cucteMbl. [loHsATHEe O aucnepcHBIX cuctemax. JucmepcuoHHas cpena u
nucriepcHast (asza. JIeBATh THIIOB CHUCTEM M HMX 3HA4YCHHWE B TNPHUPOJAE U JKU3HU YEJOBEKA.
JucnepcHas cucTtemMa ¢ JKUIKOW Cpefoi: B3BECH, KOJJIOWAHBIE CUCTEMBI, UX KIaCCU(PUKALMSL.
3omu u remu. Dpdexr Tunmansa. Koarymsmms. Cunepesuc. MomnekynsipHble ¥ HCTUHHBIC
pacTBOPBL.

Teopus crpoenust xumuueckux 3neMeHToB A. M. bytiepoBa. Ilpeanoceuiku coznaHus
Teopuu CTpoeHus: padotsl npeamectBeHHUKOB (K. b. Jlroma, ®@. Bénep, I1I. . XKepap, . A.
Kekyne), cpe3n ecrectBoucnbiTareneil B lllneiiepe, nuunoctHele kayectBa A. M. Bytneposa.
OcHOBHBIE TIOJIOXKECHHSI COBPEMEHHOM TEeOpUM CTpocHMs. Buasl usomepuun. Mzomepus B
HEOpraHMYecKoll Xumuu. B3aumHOe BIMSHHE AaTOMOB B MOJIEKYJIaX OpPraHUYECKUX U
HEOpPraHU4YeCKUX BemecTB. OCHOBHBIC HANIPABJICHMS Pa3BUTUS TEOPUU CTPOCHMS - 3aBUCUMOCTD
CBOICTB BELIECTB HE TOJBKO OT XUMHUYECKOI0, HO U OT UX 3JIEKTPOHHOI'O U IPOCTPAHCTBEHHOIO
crpoenust. UHIyKIMOHHBIN 1 Me30MepHBIi 3P dekThl. CTepeoperyspHOCTb.

JlnanekTruyeckue OCHOBBI OOIHOCTHM ABYX BENYIIMX TEOpUH XuUMHUH. [lunanekruueckue
OCHOBBI OOmHOCTH Teopuu mnepuoanunoctu JI. Y. MenneneeBa u teopun crpoeHus A. M.
bytiepoBa B craHoBieHMHM (pabOThl MPEAIIECTBEHHUKOB, HAKOIUIEHHWE (AKTOB, y4dacTHE B
Che3/laX, PYCCKMH MEHTalIMTEeT), MpeacKa3aHuu (HOBBIX 3ieMeHTOB- Ga, Se, Ge M HOBBIX
BEIIECTB - N300yTaHa) U pa3BUTUH (TpU (HOPMYIHPOBKH).

[Tonmumepsl oprannuyeckue M Heopranumdeckue. OcHOBHble NOHATHS xumuun BMC:
CTPYKTYpPHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, MOJeKyJspHas Macca. CrocoObl MOIy4YeHHS
noauMepoB. Peaknuu nomumepusanuu M nojdukoHaeHcauuu. CTpoeHHE  IONMMEpOB:
reoMeTpuuecKas dopma MaKpOMOJIEKYI, KPUCTAJIIMYHOCTD u aMop(HOCTb,
crepeoperyispHocTb. [loaumepsl opranundeckue n Heopranuueckue. Kayuyku. Ilnmactmaccsl.
Bonokna. buononumepsl: 61Ky U HyKJIEHHOBBIE KUCIIOTHI.

JdemMoHcTpanun. Mogenn KpUCTAUIMYECKUX PEIIETOK BELIECTB C Pa3IWYHBIM THUIIOM
cBs3eil. Mojenn MOJIEKYyJl pas3IM4yHOM reoMerpur. Kpucramnmueckue peme€rkd anMasa u
rpadura. OOpa3ibl pa3IMuHbIX CUCTeM C XKuUIkoi cpemoi. Koarymsauusa. Cunepesuc. Dddext
Tunpansg. Moaenu n30MepoB CTPYKTYPHOM U IPOCTPaHCTBEHHOM n3oMmepun. CBoiicTBa ToMyoII1a.
Komneknust r1ulactMacc M BOJOKOH. OOpasibl HEOPraHMYECKUX MOJMMEPOB:  CEphl.
[Tnactuueckoit, pocdopa kpacHoro, kBapia u ap. Moaenu mosekyn 6enkos u JJTHK.

JlabopaTopubie ombiThl. 1. CBolicTBa TMIPOKCHIOB 3JIEMEHTOB 3-TO Iepuoja. 2.
O3zHakoMieHHe ¢ 00pa3laMu OPraHUYECKUX U HEOPTaHUYECKUX MTOJTHMEPOB.

Tema 3. «XumMu4ecKne peaKkumn»

Krnaccudpukanus XuMHYECKHUX peakiuil B OpraHMYECKONd M HEOPraHWYECKOM XHMMH.
[TonsiTHE O XUMHUYECKON pEaKLMH, €€ OTIMYME OT SACPHON peakiyu. Peaknuu auioTponu3anuu
U u3oMmepusanuu. Peakuuu, uayuiye ¢ K3MEHEHHEM COCTaBa BEILECTBA: MO YUCIY U XapakTepy
pearupyromux 1 00pa3yroIuxcs BeecTB (pa3iokeHus, 3aMelleHusl, 0OOMEeHa, COeJMHEHN); 10
n3meHenuto creneneil okucinenus (OBP u ne OBP); mo rtemmoBomy sddexty (3k30- u
3HJIOTepMHUUECKHE); 10 (a3e (roMo- M TeTeporeHHbIe); MO HamlpaBieHUIO0 (OOpaTHMble U
HeoOpaTUMBbIE); IO MCIOJIb30BAHUIO KaTajau3aTopa (KaTaJuTHUYEeCKHE U HEKaTAIUTUYECKHE); 10
MeXaHu3My (paJuKajdbHble M MOHHBIE); IO BHUJY OSHEPIrUH, HWHHUIHHMPYIOLIEH peakluio
(poroxumMuyeckue, paaAuallMOHHbIE, YIEKTPOXUMUYECKHE, TEPMOXUMHUECKHE).

BeposiTHOCT, TNpOTEKaHMsI XMMHMUYECKHUX peakuuil.  3aKOH COXpaHEHMsI DHEPIHM.
BuyTtpennss sHeprusi peakuuid. TeroBoit 3ddext. Tepmoxumuueckue ypaBHeHUs. Teruiora
oOpazoBanus. 3akoH [. WM. Tecca. Ourponus. Bo3MOXHOCTD MpOTEeKaHHs peakuuil B
3aBHCHUMOCTH OT U3MEHEHUS SJHEPTUU U IHTPOIHH.

CkopocTh XMMHMUYECKHX peakuuid. @DakToppl, BIMSIOIIME HAa CKOPOCTh PpEaKLHM.
ITonsitne o ckopoctu. CKOpPOCTH TOMO- M TETEPOre€HHOM peakiuil. OHEeprus axkTHUBALUH.
@akTOphl, BIUAIOLUIME HA CKOPOCTh PEAKIMN: IPUPOAA PEArNPYIOLINX BELIECTB, KAaTalIN3aToPhI,
TeMreparypa, KoHieHTpamus. Karaaus romo- u reTeporeHHbli, ux Mexanu3Mbl. @epMeHThI, UX
CpaBHEHHE C HEOPraHWYeCKMMHU KaTaiu3aropaMu. MHruOUTOpHl M KaTaIUTUYECKHUE S[IbI.
[ToBepxXHOCTh CONPUKOCHOBEHUSI pEarupyomnx BemecTB.



Xumuyeckoe paBHoBecue.  [loHSATHE O XHMMHUYECKOM paBHOBECHHU. PaBHOBECHbBIE
KOHIeHTpauuu. JunamMmuuHocTs paBHOBecus. KoHcTaHTa paBHOBecus. DakToOpsl, BIMSIOIMINE HA
CMELICHUE PABHOBECUS: KOHIIEHTpaLusl, 1aBieHue, temneparypa. [lpunnun Jle [larense.

OxkucinurenbHO-BOCCTaHOBUTENbHBIE  peakiuu  (OBP). CreneHb  OKUCIICHUS.
Knaccudukanmst peakiuii B cBeTe 2MeKTpoHHOUW Teopuu. OcHoBHBIC noHATH OBP. Mertoapl
cocraBneHus ypaBHenuit OBP: meron snexTpoHHoro Oananca, METOJ MOJMypeakiuii. BrusHue
cpenbl Ha ipoTekanue OBP. Knaccudukanus OBP. OBP B oprannueckoii XuMuu.

Onekrponutnueckas aucconuanus. (3./1.) DAEKTpOIUTHI U HEINEKTPOIUTHL. MexaHu3m
3JIEKTPOJINTUYECKON TUCCOLMALAN C PA3JIUYHBbIM BUIOM CBsI3U. CBOMCTBAa KATUOHOB U AHHOHOB.
Kucnotsl, conu, ocHoBanust B cBere J.JI. Crenenp 3.J[.u €€ 3aBUCUMOCTb OT HPUPOJbI
3JIEKTPOJINTa U ero KoHueHTpauuu. KoHcranta auccoumanuu. CTyneHdaras IUCCOLUALUAL.
CBolicTBa pacTBOPOB AIEKTPOJIUTOB.

Bonopoansiii mokazarens. Juccoumanus Boabl. KoHcranTta e€ muccormanuu. MloHHoe
npousBeieHrue BoJibl, Bogopoaublit mokaszarens — pH. Cpelibl BOAHBIX PaCTBOPOB JEKTPOJIUTOB.
3HaueHue BOJOPOJIHOTO MOKA3aTelNs Uil XUMHUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

I'mppomus. IlonsTue ruaposnsa. I'mapoau3 OpraHMYECKUX U HEOPTaHMYECKUX BEIECTB
(raloreHanKkaHoB, CJIOXHBIX 3(UPOB, yrieBojoB, O0enkoB, AT®) u ero 3nauenue. ['maponus
coieit - Tpu cmydas. CryneHuaTtsli ruaponu3. HeoOpatumerni tuapomms. Ilpakruyeckoe
3HaueHue ruaponusa. K

Jemoncrpanuu. IIpeBpamenue kpacHoro ¢ocdopa B Oemnblif; KHCIOpPOAa B O30H.
[Tonyuyenue kucimopona U3 nepokcuaa Boaopoaa, Boasl. Jeruaparauus stanona. llenouka: P—
P205 —H3POs; cBoiicTBa yKCyCHOM KHMCIOTBI; IPU3HAKU HEOOPaTHUMOCTH pEeaklUid; CBOMCTBA
METAJUIOB, OKHCJIEHHE albJieruAa B KHCIOTYy M CHUpTa B anbaeru]. Peakiuu ropeHwus,
HK30TEPMHUUECKHE Peakinu (0OeciBeYMBaHNe OPOMHOM BOJIBI U MIEPMaHTaHaTa KaJIHs STUIICHOM,
raieHue HW3BEeCTH M Jp.) W SHAOTEPMHUYECKHE peakiuu (pas3ioKeHHe KaJuilHOW CelUTpBHl,
Ouxpomara kanus. B3aumonelicTBUe LIMHKA C pacTBOPAMU CEPHOM W COJISIHOM KHUCIIOT IPH
pa3IMyHBIX TeMIEeparypax M KOHUEHTpPAlUUU COJSHOM KHUCIOTHI; Pa3JIokKEHUE MEePOKCHIA
BOJIOpOJIa TpH momoum okcuaa wmapranna (IV), kartamasel celporo msica W KapToders.
B3aumoneiicTBue IMHKA pa3iMYHOM MOBEPXHOCTH (MOPOIIKA, MBLIM, T'PaHys) C KHCIOTOM.
Mogens «xumsimero» crnos. Cmemenue paBHoBecus B cucTeme Fe*'+3CNS™ = Fe(CNS)s;
OMBUIEHHE )KUPOB; PEAKLUU dTepUPUKAIMH. 3aBUCUMOCTb cTerneHu D.Jl. YKCyCHON KHCIOTHI OT
pa3zbaBienust. CpaBHEHHE CBOWCTB PAacTBOPOB CEPHOM U CEPHUCTOM KHUCIIOT; MYpPaBbUHON U
YKCYCHOM KHMCIIOT, ruapokcuaa qutus. Kamus n Hatpus. UTHAMKaTOpsl 1 U3MEHEHHE UX OKPACKU
B pa3IMuHbIX cpenax. MuankaTopHas Oymara u e€ ucnonb3oBaHue Juist onpenaenenus pH ciitonsl,
KEIyJIOYHOT'O COKa, JPYIMX COKOB OpraHu3ma uesnoBeka. CepHOKHCIbIM M (epMeHTaTUBHBIN
TUAPOSIN3 YIIEeBOAOB. ['Maponn3 kapOOHATOB, Cysib(aToB, CHIMKATOB ULIEJIOYHBIX METAaJIOB;
HUTpaToB 1uHKA win cBuHNA (II). ['uaponn3 kapbuaa Kanbims.

JlabopaTopuble onbIThl. 3.[lonydueHne KUCIOpoaa pa3ioKeHUEM NEepoKcua BOIOpoaa
U rnepMmaHranara kauus. 4.Peaknum, uaymume ¢ oOpa3oBaHHMEM OcCaJka, Trasza, BOJbI IS
HEOPraHMYECKUX M OpraHMYeCKHUX KHUCJIOT. S.Mcmonb3oBaHMe WHIMKATOpHON Oymaru ams
onpenenenuss pH CiroHBI, KETyIOYHOIO COKa M JPYTHX COKOB OpraHM3Ma 4eJOBeEKa.
6.Pa3znuunbIe cydan rMaposIn3a COJeH.

Tema 4. «BemecTBa H UX CBOICTBAa»

Knaccudukanms Heopranndeckux BemectB. [IpocTeie u cioxubie BemecTBa. OKCHUIBI,
ux knaccupukanms. [uapokcuasl (OCHOBaHMS, KHUCIOPOAHBIE KHCIOTH, AMdoTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus, ux kiaccuduxamnus. Conu cpenHue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Krnaccudukanus opraHu4eckux BEUIECTB. YTJIEBOJOPOAbI U KiIacCHU(PHUKAIUs BEUIECTB B
3aBHCHUMOCTH OT CTPOEHHS YIIIepOAHOH 1enu (anudaTtudeckue u HUKIMYECKUE) U OT KPaTHOCTU
cBs3el (mpenenbHbIE U HempenenbHble). ['omonoruueckuii psa. [IporsBoaHbIE YIIIEBOAOPOIOB:
raJloTeHaJIKaHbl, CIHUPTHI, (EHONbI, albAETHIbl U KETOHBI, KApOOHOBBIE KUCIIOTHI, MPOCTHIE U
CJIOKHBIE Y(PUPbI, HUTPOCOEINHEHUS, aMUHbI, AMUHOKHCIIOTHI.



Meramnsl. [lonoxeHne MeTamIOB B NMEPUOAMYECKON CUCTEME U CTPOEHUE HX aTOMOB.
[IpocThie BemiecTBa-METaUIbl: CTPOCHHE KPUCTAUIOB M METAJUIMYECKash XMUMHUYECKasi CBS3b.
Amnotponus. O0mue (u3nueckue CBOMCTBA METAIJIOB U BOCCTAaHOBUTEIIbHBIE CBOWCTBA HX:
B3aUMOJICHCTBUE C HEMeTaulaMHu (KHCIIOPOJOM, rajJioreHaMH, Cepoil, a30TOM, BOJOPOJOM), C
BOJIOM, KHUCJIOTaMH, pAacTBOpPAMU  COJICH, OpraHMYeCKMMH BEIIeCTBaMU  (CHUpTaMH,
rajioreHajJKkaHamu, (heHoJIOM, KuiTamu), co mmenodamMu. OKCUABI U THUAPOKCHUIBI METAJUIOB.
3aBUCUMOCTb CBOMCTB JTHUX COCAMHEHUA OT CTEINEHEW OKHUCJIEHUS METaJUIOB. 3HA4Y€HUE
METaJIOB B MPUPOJIEC U KUZHU OPTAHU3MOB.

Koppo3sust meramos. [lonsAtne koppo3un. XuMu4yeckast KOppo3us. DNEKTPOXUMUYECKAS
Koppo3us. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

O6mue cnocoObl MOMyYeHHs] METaUIOB. MeTasulbl B MPUPOJIE. METAILUTYPIrUsl U €€ BUAbL:
NUPO- U TUAPO- BJICKTPOMETALTYPrus. DJEKTPOJIU3 PACIJIaBOB M PACTBOPOB COCAUHEHUMN
METAJIOB U €ro 3Ha4CHHE.

Hewmeramnsl. [1onoxeHne HEMETAIIIOB B IEPUOAUYECKON CUCTEME, CTPOCHUE X aTOMOB.
DNIEKTPOOTPULIATENLHOCTh. VIHepTHbIE Ta3bl. J[BOMCTBEHHOE MOJIOKEHUE BOJAOpOAa B
nepuoanyeckor cucreme. Hemetainel - mpocTble BemiecTBa. ATOMHOE W MOJCKYJISIPHOE
CTpoeHHE HuX. Aimorponus. XMMUYECKUE CBOMCTBAa HeMeTauioB. OKHCIMTENbHbIE CBOMCTBA!
B3aUMOJICCTBUE C METaJJIaMH, BOJOPOJOM, MEHEE JJICKTPOOTPHUIATEIbHBIMU HEMETaJUIAMU,
HEKOTOPBIMU CJIO’KHBIMHU BelIECTBAMH. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B PEAKIUAX
co (ropoMm, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMA (a30THOW M CEpHOU
KUCTIOTaMUd W Jp.). Bonmopoanele coenuHeHuss HemeTayuioB. [lomyueHue uxX CHHTE30M U
KocBeHHO. CTpoeHHE MOJIEKYJl U KPHUCTAUIOB JITUX coeauHeHui. Du3ndeckue CBOMCTBA.
OtHomieHne K Boje. V3MeHeHHEe KHCIOTHO-OCHOBHBIX CBOMCTB B IE€pHOJAaX W TpyImax
HeconeoOpazyromue u cosneoOpasyromue oOkcuabpl. Kucinopoguele Kuciotel. H3menenue
KHCIJIOTHBIX CBOMCTB BBICHIMX OKCHUJOB U THIPOKCHUJIOB HEMETAJUIOB B NEPHOJAX U rpynmax.
3aBUCHUMOCTH CBOMCTB KHUCJIOT OT CTEIIEHH OKUCIICHUS HEMETaJljIa.

Kucnorel opranmyeckue u HeopraHudeckue. Kuciaorel B cBeTe MNPOTOIUTHYECKOM
teopur. CoNpspKEHHBIC KHCIIOTHO-OCHOBHBIC TMaphl. Kilaccupukanus OpraHuveckux u
HeopraHuyeckux kucnor. OOmMe CcBOMCTBAa KHCIOT: B3aUMOACHCTBHE OPraHUYECKUX U
HEOPTraHWYECKHX KHUCJIOT C MeTaulaMH, OCHOBHBIMH W aM(pOTEPHBIMH OKCHIAAMH U
THAPOKCUAAMH, C CONsIMH, oOOpa3oBaHHe CIOXHBIX 3¢upoB. OCOOEHHOCTH CBOWCTB
KOHIICHTPUPOBAaHHOM CEpHOM W a30THOM KHCIOT. OCOOEHHOCTH CBOWCTB YKCYCHOHW U
MYypPaBbUHOM KUCIIOT.

OcHoBaHus opraHuyeckue W HeopraHumdeckue. OCHOBaHHUS B CBETE MPOTOJIUTUYECKOU
teopuu. Knaccudukanus opraHn4ecKux 1 HEOPraHMUYECKUX OCHOBaHUN. XUMHUYECKHE CBONCTBA
mieJIoYel 1 HepacTBOPUMBIX OCHOBaHWU. CBOMCTBAa OECKUCIOPOJHBIX OCHOBAHMM: aMMHaKa U
aMUHOB. B3anMHOe BIusiHHE aTOMOB B MOJIEKYJTy aHWJIMHA.

AM@oTepHbIe OpraHuyYecKrue U HEOPraHU4eCKHe coeqMHEeHHs. AM(POTEpHbIE COETUHEHUS
B CBETE MPOTOJIUTHUYECKON Teopuu. AMGOTEPHOCTh OKCHUIOB M THAPOKCHIOB MEPEXOTHBIX
METaJUIOB: B3aUMOJICHCTBUE C KHCIIOTAaMH U IIEI0YaMH.

[lonsiTHE O KOMIUIEKCHBIX coequHeHUsXx. KowmmiekcooOpa3oBarenb, JUTAHIBL,
KOOPJMHAIIMOHHOE YHWCI0, BHYTpeHHSs1 cdepa, BHemHss cdepa. HomeHknaTypa mgaHHBIX
coenqunHeHuil. Ilpumepsl coeawHeHMit. AMQOTEPHOCTh aMHUHOKHUCIOT: B3aUMOJICHCTBUE
aMUHOKHCIIOT CO IIeJI0YaMH, KHCJIOTaMH, CIHpPTaMH, Jpyr ¢ Jpyrom (oOpa3oBaHue
MOJIMTIENTHIOB), 00pa3oBaHUEe BHYTPEHHEH comu (OUIMOISIPHOTO HOHA).

['eneTndeckast CBsA3b MEXIy KiacCaMW OPTraHUYECKUX M HEOPTaHUUYECKHX COCIUHCHHM.
[loHsiTHE O TEHETHMYECKOW CBS3M M T'€HETHMYECKUX PsaX B HEOPraHMYECKONM M OpraHuyecKon
xuMud. ['eHeTHdeckue psaapl MeTaia (Ha MpUMEpe Kaiubllds M jKele3a), HemeTaia (Cepbl U
KpEMHUS), TIEPEXOJHOT0 dJieMeHTa (LIMHKa). ['eHeTwueckue psabl U TEeHETHYecKas CBS3b B
OpraHWYECKON XMMUH (COSTMHEHHUS IBYXaTOMHOTO yriieponaa). EAMHCTBO Mupa BeIiecTs.

Jemoncrpanun. Komtekuus «Knaccuduxaryss HeopraHM4eCKUX BEIIECTB» U 00pa3Ilbl
npeacraButeneit kinaccoB. Komnmekmus «Kmaccudukammss opraHUYeCKUX BEIIECTB» M 00pasibl



MpeACTaBUTENEH Ki1accoB. Moaenu KpUCTAIIMYECKUX peETOK MeTauioB. Komeknuus metamios
C pa3HBIMU (PU3UYECKUMH CBOMCTBaMHU. B3auMoneicTBUE TUTHUS, HATPHsI, MAarHUS U JKele3a C
KHCJIOPOJIOM; IMIENIOYHBIX METAJJIOB C BOJAOH, cHUpTaMu, (EHOJIOM; IMHKAa C pacTBOpamu
COJISIHOM M CEpHOM KUCIIOT; HaTpUsI C CEPOM; aIFOMMHMSI C 10JI0M; JK€JIe3a C PACTBOPOM METHOTO
KyIlopoca; aJlOMHHHS C pacTBOPOM enkoro Harpa. Okcuibpl U rugpokcuabl xpoma. Kopposus
METaJUIOB B 3aBUCHUMOCTH OT yCJIOBUH. 3alUTa METAIJIOB OT KOPPO3HH: 00pa3Lbl «HEPKABEEK,
3alUTHBIX ~ NOKpbITUH. Kommeknusa pya.  DJeKTposiu3  pacTBOpoB  cojieid.  Moaenu
KPUCTANIMYECKHUX PEIIeTOK Hona, anmasa, rpaduta. Ammorporus gocdopa, cepsl, KHCI0poIa.
B3anMozeiicTBue BoIOpoAa € KHCIOPOJAOM; CypbMbl C XJOpPOM; HATpus C MOIOM; XJopa ¢
pacTBOpoM OpoMuAa KaJus, XJIOPHOH M CEPOBOJOPOJHON BOJbI, OOCCIIBEUMBAHWE OPOMHOMU
BOJIbl 3TUJIEHOM WJIM aneTuieHoM. [lomydeHne u cBOMCTBa XJI0POBOIOPO/IA, COJISTHOW KUCIOTHI U
ammuaka. CBOICTBa COJIIHOW, pa30aBlIeHHOM CEpPHOM M YKCYCHOW KuClOT. B3ammopeiictBue
KOHIEHTPUPOBAHHBIX CEPHOU, a30THOM KHCIOT M pa30aBICHHOW a30THOW KHCIOTHI C MEIbIO.
Peaknust «cepeOpsiHOrO 3epkaniay Jis MypaBbHHOM KHCIOTHL. B3ammojeiicTBue pactBopa
TUAPOKCHIA HATpUs C KHUCIOTHBIMH oOKcuaamu (okcugom docdhopa V), amdpoTepHBIMU
TUAPOKCUAAMHU (TUAPOKCUAOM LIMHKA). B3anMonelicTBue aMMuaka ¢ XJ0pOBOAOPOJIOM U BOJOM.
AHaJIOTMYHO JUIsi MeTWiamMuHa. B3auMopeiicTBUE aMHHOKHMCIOT € KHCJIOTaMU M IIEJI0YaMHu.
OcymiectBieHue npeppaiieHuid peakuuii. [lomyuenne KOMIUIEKCHBIX COSTMHEHUM.

JlabopaTopuble onbIThl. 7.03HakomiieHHE C oOpa3laMu MpeICTaBUTENeH pa3HbIX
KJIAaCCOB HEOpraHM4eckux BeulecTB. 8. O3HakomileHHE ¢ oOpa3uamMu NpeaCcTaBUTENIEH Pa3HBIX
KJIACCOB OPraHMYECKUX BewecTB. 9. O3HakoMieHue ¢ kosuiekiuei pya. 10. CpaBHeHMe CBOMCTB
KPEeMHHUEBOH, POchOpHOH, CEPHOI U XJIOPHOH KHUCIIOT; CEPHUCTON U CEPHOM KUCIIOT; a30TUCTOM
u a30THOM kucnoT. 11. CBolicTBa CONSHOM, cepHOIl (pa30aBieHHOI) U YKCYCHOM KHCIOT. 12.
B3aumoneiicTBue ruapokcuaa Hatpus ¢ coiisiMu (cynbdarom meau (I1) u ximopugom aMMOHWS).
13. Paznoxenue ruapokcuaa menu (II). I[lomydyenune ruppokcuaa aqrOMUHUS U H3yUYEHUE €ro
aM(pOTEPHBIX CBOWCTB.

Tema 5. «XuMu4eckuii NPAKTHUKYM» paclpeaeeHbl 10 TeMaM.

Tema 6. Xumus u 001ecTBo

XUMHS U TIPOU3BOJCTBO. XHMHUYECKAsl MPOMBIIIJIEHHOCTh U XMMHUYECKUE TEXHOJIOTHH.
CoIpbe UIsI XUMHYECKOW MPOMBIIIIEHHOCTH. Boga B XMMHUYECKON MPOMBIIIUICHHOCTH. DHEPTrust
JUIsT XUMUYECKOTO NMpou3BoJcTBa. HayuHble MpUHIMIBI XUMUYECKOTO MPOU3BOJACTBA. 3aIIUTA
OKpYyXarollel cpeabpl U OXpaHa TpyJAa NP XUMHUYECKOM Npou3BoicTBe. OCHOBHBIE CTaIuU
XUMHUYECKOT0 Mpon3BocTBa. CpaBHEHME MPOU3BOJICTBA aMMHaKa U METaHOJIA.

XUMUA CEIbCKOE XO34MCTBO.  XHMMHU3aUUs CEIbCKOTO XO35MCTBA U €€ HalpaBJICHUS.
Pactennss u mouBa, mnouBeHHBIM mnoriomaronmii komruieke (IIIIK). VYmobpenus u wux
Kjaccupukanusa. XHUMHUYECKHE CpeJICTBA 3alllUThl pacTeHud. OTpullaTelnbHbIE IOCIEICTBUS
MPUMEHEHHUS ECTUINIOB ¥ 00pb0a ¢ HUMU. XUMH3AIUs )KUBOTHOBOJICTBA.

Xumusi U IKoJIOTHS.  XHMHYECKOE 3arpsi3HEHHE OKpYykawImied cpenbl. OxpaHa
ruapocdepbl OT XUMHYECKOTro 3arpsizHeHus. OxpaHa TMOYBBI OT XUMHYECKOTO 3arpsi3HEHUS.
Oxpana atmocepsl 0T XUMUYECKOro 3arps3HeHus. OxpaHa (aopsl U GayHbl OT XUMUYECKOTO
3arpsi3HEHUsl. BUOTEXHOIOTUS ¥ T€HHAas NHXKEHEPUSL.

XuMUA U TTOBCEIHEBHAS JKM3Hb 4YeloBeka. JloMamiHss anTeka. Moromue U 4UCTSIINE
cpenctBa. CpenctBa OOprOBI ¢ OBITOBBIMH HaceKOMbIMU. CpencTBa JUYHON TUTHEHBI U
KOCMETUKH. XUMUS U TuIa. MapKkupoBKa YIaKOBOK MHUIIEBBIX U TUTHEHUYECKUX MPOJTYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS KWIINIIA. XUMHUS U TEHETHKA YeJIOBEKa.

JeMoHcTpanuu. Mojenu Npou3BOJCTBAa CEPHOM KHCIOTHI M ammuaka. Komnekuus
ynoOpenuit u mectuiuaoB. OOpasibl cpeAcTB OBITOBON XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

JlaGopaTopHble onbIThl. 14. O3HaKOMIIEHHE C KOJUICKIIMEH YI0OpEeHUN W TECTUIIHIOB.
15. O3HakomieHHe C¢ OOpas3lamMu CpeACTB OBITOBOW XUMHUU U JIEKAPCTBEHHBIX IMPENaparos,
M3y4eHNEe WHCTPYKIUH K HUM T10 TIPABIIIBHOMY U 6€3011acHOMY NMPUMEHEHHUIO.



IlepeyeHb npakTHYECKUX PadoOT:

Nel «CkopocTh XMMHUYECKUX PEAKIIHi, XUMUYECKOE PABHOBECHUE)

No2  Pemienue skciepuMEeHTAIBHBIX 337124 10 TeMe: «[ uaposus»»

No3 «ITonyueHue ra3oB U U3y4EHUE UX CBOKCTBY

Ne4 Pemenue skcriepuMeHTaIbHBIX 331a4 110 OPraHU4eCKOH XUMHUH

No5  PemeHnue 3kcriepuMEHTaNIbHBIX 3a/1a4 110 HEOPTraHUYECKOW XUMUU

No6 CpaBHEHHE CBOWCTB OPTraHMYECKUX U HEOPTAHHUUECKUX COCIUHEHUN

No7 T'enernueckas CBA3b MEXKAY KIacCaMM OPraHMYECKUX W HEOPraHUYECKUX
COCIUHCHHI

KonTpoJbHbIe padoThI:

Nel «CrtpoeHue aToMay.

No2 «CtpoeHune BEIecTBy.

Ne3 «Xummnueckue peakum.

Ned «XuMus 3IEMEHTOB).

No5 «BerecTBa 1 UX CBOMCTBa»



PA3JEJI I1l. TEMATUYECKOE IINTAHUPOBAHHUE

Ne Pa3zgen/Tema KOJHYECTBO YaCOB I10 KJIaccamM
T
10 kaacc
BCETO K/p n/p
a/p
1 Beenenue. IloBropenue. 7
2 | 1.Ctpoenue, knaccupuKanms U peakuuu 12 1 1
OpPraHUYeCKUX COCTUHCHUH.
3 | 2.XUMHUYECKUE PEaKIMH B OPTaHUIECKON XHUMHUU. 9 - -
4 3.YriaeBoaopo bl 36 1 1
5 | 4.Couptsl u GpeHobI 10 1 1
6 5.Anbnerunsl U KETOHBI 9 - 1
7 | 6.KapOOHOBBIE KUCIIOTHI, CIIOKHBIE 3QUPEL, KHUpbL. | 14 1 1
8 | 7.¥YrieBoubl 11 - 1
9 | 8.A3oTcoaepkaiiue COSTUHEHIS 14 1 1
10 | 9.buonornuecky aKkTUBHBIE BELIECTBA 14 1 3
Bcero 136 . 6 10
Ne Pa3znen/Tema KOJIMYeCTBO YaCOB 10 KJaccam
T
11 kaace
BCETO K/p n/p
a/p
1 | Crpoenue aToma. 13 1 -
2 | Ctpoenue BemiecTBa. JlucnepcHble CUCTEMBI. 19 1 -
XUMHUYECKUE PEAKIUU. 29 1 2
4 BemmecTBa 1 UX CBOICTBA. 40 2 5
5 | XuMHYeCKHI MPAKTUKYM (pacipeaesieHbl o 12 - -
TeMam)
Xumust 1 00IIeCTBO 16 - -
PesepBHOE Bpemst 7 - -
Bcero 136 5 7




