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IHosicuuTe IbHASA 3aNIUCKA
Pabouas mporpamma yuebHoro kypca mo xumuu ans 11 kmacca pazpaboTaHa Ha OCHOBE
NPUMEPHO MTPOTPaAMMEBI CPETHETO (TTOJTHOTO) 001Iero oopazoBanus 1mo xumuu (06azoBsiid yposens) 2009 1. u
aBTopckoi [Iporpammel kypca xumuu s 8-11 kiaccoB o01Ie00pa3oBaTeIbHBIX yUpekIeHUH (0a30BbIi
ypoBenn) O. C. INabpuensna 2009 r.

JlanHas mporpamma Jaét pacrpezeneHre y4eOHbIX 4acoB MO pa3fesiaM Kypca, IMOC/IeJ0BaTeIbHOCTh
U3YYEHHUS TEM U pa3JIelioB C yUETOM MEXIPEIMETHBIX U MPEAMETHBIX CBS3€H, JIOTUKM yueOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTeH yuammxcs. B mporpamme ompenenéH mnepeyeHb MPAKTUYECKUX 3aHATHH U
KOHTPOJIBHBIX PadoT.

Nzyuenne xumun B 11 kiacce HampaBIeHO Ha TOCTHXKEHUE CIEAYIOMINX LIeTeil:

® OCBOCHHE 3HAHMH O XHUMHYECKOH COCTABJLIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa,
BOXHEHIINX XUMUYECKUX MOHITUAX, 3aKOHAX U TEOPHSIX;

® oBJIaJleHHEe YMEHMSAMM [IPUMEHSTHh IIOJyYE€HHBbIE 3HAHUS JUIsI OOBSCHEHUS Pa3HOOOPA3HBIX
XUMHYECKUX SIBJICHUM U CBOMCTB BEIIECTB, OLIEHKH POJIM XHUMUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUN U
MOJTyYE€HUU HOBBIX MaTepUasoB;

® pa3BUTHE TIO3HABATEIIbHBIX WHTEPECOB M HWHTEIJIEKTYyallbHBIX CIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJILHOTO TPUOOpPETeHHs] XMMUYECKUX 3HAHMM C HCIIOJIb30BAHWEM pPa3IMYHBIX HCTOYHUKOB
uHbOpMaIH, B TOM YHCJIE KOMITBIOTEPHBIX;

® BOCMUTAHME YOCKICHHOCTH B TIO3UTUBHOW pPOJHM XHUMHU B JKH3HH COBPEMEHHOTO OOINECTBa,
HEOOXOJMMOCTH XUMUYECKU TPAMOTHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U OKpY KaIoIeH cpee;

® I[pMMeHeHHe MOJYYeHHBbIX 3HAHMW WM yMeHMH [UIsi 0€30MacHOr0 HCHOJIb30BaHHUS BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE W Ha TMPOM3BOJACTBE, PEIICHUS MPAKTUYECKUX 3a1ad B
MOBCEIHEBHOM >KU3HM, NMPEAYNPEKIACHUS SIBICHUN, HAHOCALINX BpeJ 370pPOBbIO YEJIOBEKa M OKpY’Karolen
cpene.

Y4eOHO — BOCTIUTATEIHHBIMH 3a/Ia4H:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHATUH U 3aKOHOB XUMUU
2.BocruThiBaTh 00IIEYETIOBEYECKYIO KYIbTYPY, OCO3HAHHYIO TIOTPEOHOCTD B TPY/E, MTOATOTOBUTH K
OCO3HAaHHOMY BBIOOPY TIPO(ECCUH B COOTBETCTBUH C JIMYHBIMU CITIOCOOHOCTSIMU
3.Yuurth HaOM01aTh, IPUMEHATH NOJYyYEHHbIEC 3HAHUS HA MPAKTHUKE
B kadectBe (hopM MNpPOMEKYTOYHOW AaTTeCTAllMM YYalUXCs HCIONb3YITCS TPaTUIIMOHHBIE
JUarHOCTUYECKUE U KOHTPOJbHBbIE pabOThl, Pa3HOYPOBHEBBIE TECTHI, B TOM YMCJE C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX TEXHOJIOTHIA.

B cooTBeTcTBHM ¢ yueOHBIM IJIAHOM Ha M3yuyeHue XUMHM B 11 kinacce oTBoAMTCS 2 yaca B HEJEIIO,
67 dacoB B rof. Peanmuzaiusi JaHHON HpOrpaMMBblI CIIOCOOCTBYET HCIOIB30BAaHUIO Pa3HOOOpPa3HBIX (opM
OpraHu3any y4eOHOrO MpoIecca, BHEIPEHUIO COBPEMEHHBIX METOMOB OOYUYeHHMS M MEearormyecKux
TEXHOJIOTHM.

OcHoBHOH (popmoOil opraHu3anmu yueOHOTO MpoIiecca SIBIAETCS KIACCHO-ypouHas cucTema. B kaudecTBe
JOTIONIHUTENBHBIX ~ (opM  opraHu3amuu  00pa30oBaTENbHOTO  Mpollecca  HCIONb3YeTCs  CHcTeMa
KOHCYJIbTAIIMOHHON TOJACPKKH, WHAMBHIYAJIbHBIX 3aHATHH, CAMOCTOSTENIbHAas paboTa ydammxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHONOTH. OpraHu3aius COMPOBOXKACHUS yUYalUXCs
HampaBJieHa Ha:

- CO3JIaHNE ONTUMAIIbHBIX YCIIOBUHN 00yUYeHUS;

-MCKJIIOUEHHUE TICUXOTPAaBMUPYIOIINX (PaKTOPOB;

- COXpaHEHHE MCUXO0COMATHUYECKOTO COCTOSIHUS 3J0POBbsI YUAIIUXCS;

- pa3BUTHE MOJIOKUTEIBHON MOTHUBALIMU K OCBOEHHUIO NTPOTPAMMBI;

- pa3BUTHE WHAMBUAYAIBHOCTH U OIAPEHHOCTH KaXJI0TO peOeHKa.

Pabouast mporpamma mpemycMarpuBaeT (OPMHUPOBAHKE Y yUAIIUXCS OOMICYYeOHBIX YMEHHH M HABBIKOB,
YHHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUH M  KIIOUEBHIX KOMIIETCHLIMHA: yMEHHE CaMOCTOSITENbHO U
MOTHBHPOBAaHHO OPTraHU30BbIBATh CBOIO II03HABATEIbHYIO JESTENBHOCTH; HCIOJIb30BAaHUE 3JIEMEHTOB
NPUYUHHO-CIEICTBEHHOTO U CTPYKTYpHO-(PYHKIIMOHAJIBHOTO aHallM3a; OMNpEeIeNeHne CYIHOCTHBIX
XapaKTepUCTHK U3ydaeMoro o0beKTa; YMEHHE pa3BepHYTO OOOCHOBBIBATH CY)KICHHS, TaBaTh ONPEIACTICHHS,
MPUBOIUTH JI0KA3aTENbCTBA; OLIEHUBAHUE M KOPPEKTHPOBKA CBOETO MOBECHUS B OKPYKAIOIIIEM MUDE.

B sTOoM HampaBneHUM NPUOPUTETAMU SBISIOTCSA: HUCHOJIb30BAHUE JUIsl MO3HAHUS OKPY’KAIOIIEro MHUpa
pa3IMYHBIX METOAOB (HAONIONEHUS, U3MEPEHUs, OMBITHI, SKCIEPUMEHT); MPOBEICHHE NPAKTUYECKUX U
71a00paTOPHBIX pPabOT, HECIIOKHBIX SKCIEPUMEHTOB M ONMCAHUE WX PE3YyJbTaTOB; HCIOJIb30BaHHUE IS



pelleHusl MO3HaBaTeNbHBIX 3a7ad Pa3iNYHbIX HMCTOYHUKOB HH(POpPMAIMH; COOJIOJEHHE HOPM M IPaBUII
NOBE/ICHUSI B XMMHMUYECKHUX JIabopaTOpusiX, B OKpY’KAalOUIeH cpeie, a Takke MpaBUil 370poBOro odpasa
KU3HU.

Pesynbrarel u3yuenus kypca «Xumus. 11 kinace» npuseneHsl B pasnene «TpedoBaHus K YPOBHIO
MOJITOTOBKM BBITYCKHUKOBY». TpeOOBaHUs HampaBieHbl Ha pealn3alli0 CUCTEMHO-AESTeIbHOCTHOTO, U
JMYHOCTHO OPHEHTHPOBAHHOTO IOAXO0/0B; OCBOEHHE YYaIIUMMCS HHTEIJIEKTYaJbHOM M INPaKTU4YECKOU
NEeSTeNIbHOCTH; OBJIQJICHWE 3HAHUSMU W YMEHUSMH, BOCTPEOOBAHHBIMH B TIOBCETHEBHOM >KW3HH,
MO3BOJIIOIIMMU OPUEHTHUPOBATHCS B OKPY’KAIOLIEM MHUpPE, 3HAUUMBIMM JJISl COXPAHEHUS OKpY’Karolen
Cpenbl U COOCTBEHHOTO 3/10POBBSL.

O6yuenue Benércs no yueOnuky O.C.I'abpuensn «Xumus 11 kiaccy, KOTOPbIA COCTABISIET €AUHYIO JIMHUIO
y4eOHUKOB, COOTBETCTBYET (pe/iepalibHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
0a30BOT0 YpOBHS U peannsyeT aBTopckyto nporpammy O.C.I'abpuensiHa.

OcHOBHOE coJiep>KaHUE aBTOPCKOM MOJHOCTHIO HAIILJIO OTPa)KeHHE B JaHHOU padoueil mporpamme.

Pe3ynbTaThl 0CBOCHHSI Y4eOHOI0 Kypca M CHCTeMa HX OLleHKH

Tpebosanusn K ypoeHI0 ROO2OMOBKU YUAUUXCA:

3name: OCHOBHBIC CTAaJIMW TNPOW3BOJICTBA aMMHaKa W METaHOJA; MPOU3BOACTBO KHCIIOT, MISIOYCH,
conelt, crmocoObl 0e30MacHOr0 MPUMEHEHHs JICKapPCTBEHHBIX BEIIECTB, COCTaB, CBOWCTBA W 00JIACTH
MPUMCHCHNS BKHEHIIMX CTPOUTENBHBIX W  TOJCIOYHBIX MATEpPHAJIOB, OCHOBHBIC XHMHUYCCKUC
3arpsI3HUTENN, TOCIEACTBUS 3arpsi3HEHUs, npaBwia Th mpH HCMONB30BaHWM TOKCHUYHBIX, TOPIOYUX U
B3PBIBOOIACHBIX BEIIICCTB.

Ymems: onpenensiTe BOSMOKHOCTD MPOTEKAHUS XUMHUUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX U
OIICHWBATh WX ITOCJICJICTBHS; OICHUBATH BIHMSIHHEC XUMUYeckoro 3arpsi3HeHns OC Ha opraHu3M YeloBeKa,
UCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS JUIS OOBSICHEHUS XUMUYECKUX SIBJICHUU, TPOUCXOSIINX B TIPUPOJIE
W Ha TPOU3BOJCTBE; BECTU CE€OSl SKOJOTUYECKH TPaMOTHO, COOJIOMATh TpaBuia O€30MaCHOCTH TpHU
UCTIONB30BAaHUU CPEJICTB OBITOBOM XWMHUHU, YMETh OOBSCHATH BIUSHUE HA OPTaHU3M YacTO MCIOIB3YEMBIX
JICKapCTB, TPAaMOTHO HCIOJB30BaTh XHMHYECKHE BEIIECTBA, T'PAMOTHO OOpamiaThCsi C OMACHBIMH
BEIIIECTBAMH.

TpeGoBaHusi K yPOBHIO OATOTOBKH
(0a30BbIi1 ypOBEHbD).

Ha3zvieams: BelllecTBAa II0 HX XHUMHYECKHUM (bopMynaM; BUJBl XHMHUYECKOMH CBA3HU, THIIbI
KPHUCTATINIUYCCKHUX peHIéTOK B BCHICCTBAX C pa3JINYHbBIM BUJIOM XUMHYCCKUX



CBsI3€H; MPU3HAKK KIIACCU(PHUKAIIMA HEOPTAHUYCCKUX M OPTaHMYECKUX  BEIICCTB; THITBI
XUMHUYECKHUX PEAKIIHiA 110 BCEM MPU3HAKAM UX Kiaccu(UKaImm;
o0IIIMe CBOMCTBA KIIACCOB OPraHMYECKMX M HEOPTaHWYECKUX COCTUHEHUI; alIOTPOITHBIE
BUJIOM3MCHCHHUS
XUMHUYECKHX DJIEMEHTOB; (PaKTOPBI, ONPEACISIONIAE CKOPOCTh XUMUYECKUX PEaKITHiA;
YCIIOBUSI CMEIIEHUSI XHMHUYECKOTO PAaBHOBECHST; BUJIBI KOPPO3IUU
METAJUIOB; CITOCOOBI MPEIYIPEKACHUSI KOPPO3UH METAJUIOB; KAYECTBCHHBIC PEaKIIUM Ha
XJIOpHI-, CyJib(at-, KapOOHAT-, CYTbPUI-,
docdar- u murpar-nonsr; katnonsl H', Ag”, Ba®*, Fe*', Fe*, Cu*, Cr’'; anpaerumpl,
MHOTOATOMHBIC CITUPTHI, TIIFOKO3Y, OEIIOK, KpaxMall, HeNpe IeIbHbIS
YTIIEBOJOPOIBI; YCIOBHS, MPH KOTOPBIX PEaKIMK HOHHOTO OOMEHA B BOJIHBIX PAacTBOpax
UAYT 10 KOHIA (IPAKTUUECKHU OCYLIECTBUMBI).
CTIOCOOBI TIOJTYYCHHUSI BKHEHIIINX HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB, OOIINE
CIIOCOOBI TIOYUYSHUS] METAJUIOB.
Onpedensamp: NPUHAISKHOCTH BEIIECTB K COOTBETCTBYIONIEMY KJIACCy: a) IO XUMHYECKHM (OpMyIIaMm;
0) M0 XapaKTepHBIM XUMUYECKUM CBOMCTBAM;
BaJICHTHOCTh U CTETICHb OKHCIICHHUS XUMHUECKUX JIEMEHTOB 10 (hOpMyJIaM COSIUHCHHIA;
3apsi] KIOHA B MOHHBIX U KOBAJICHTHO-TTOJIIPHBIX
XUMHUYECKHX COCTUHCHUSX; BUJI XUMHUUCCKOW CBSI3U B HEOPTAHUYECKUX U OPTaHUYCCKHX
BEIIECTBAX; TUIHI KPUCTAIUTMUECKUX PEHIETOK B BEMIECTBAX
C Ppa3IMYHBIM BUJOM XUMHUYECKUX CBSI3CH; MPUHAUICKHOCTh BEIIECTB K 3JICKTPOIUTAM U
HEDJICKTPOJIUTAM; XapaKTePHU30BaTh CBOMCTBA BBICIIIHX
OKCHJIOB M COOTBETCTBYIOIIUX MM THJIPOKCHIOB METAJUIOB M HEMETAJUIOB; PEAKIIUU
MOHHOTO OOMEHA ¥ OKUCIIUTEILHO-BOCCTAHOBUTEIIBHEIE;
XapaKTepHbIE CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX JTAHHBIM XUMHUYCCKUM
9JIEMEHTOM; THUIT XUMUYECKOUW PEaKIIiy 10 BCEM U3BECTHBIM
NpU3HAKaM KJIacCU(PUKAINH; PEAKIIUIO CPEIbI PACTBOPOB COJICH.
Cobnrooams TipaBWIIa TEXHUKHA OE30MACHOCTH: TPH PabOTEe C XUMHYECKOH IOCYJIOH, 1ab0opaTOpHBIM
000pYTIOBaHUEM M XUMUYECKUMHU
peaKkTUBaMU; TMOBEJCHUS TIPH OOpAIllEeHUH ¢ BEIIECTBAMHU B XMMHUYECKOU 1aboparopuu u
TIOBCEIHEBHOM KU3HH,
OKa3aHWU TIEPBOM TIOMOIIH ce0€ U MOCTPAIABIINM OT HEYMEJIOTO OOPAIICHHS C BEIICCTBAMH.
IlIpo6ooums: ONBITHI TIO TOJYYCHHIO, COOMPAHWIO W W3YYCHUIO CBOMCTB HEOPTraHUYECKHX H
OpPTaHHYECKUX BEIICCTB; ONPEACTATh MO XapPaKTEPHBIM PEAKIHSIM aHUOHBI (XJIOPHI-,
cynbgar-, kapooHar-, cynbua-, Qocdar- 1 HUTpaT-HOHBI ); Katnonsl (H', Ag’, Ba®,
Fez+’ Fe3+, Cu2+,
Cr’"); mpoBOMWTH ONBITHI MOATBEPKIAIOIIME CBOWCTBA BEIIECTB; M3IOTABIMBATHL MOJEIM MOJIEKYII
BEIIIECTB, MPOBOJIUTH HEOOXOIUMbIC XUMHUYCCKHE BEIYHCIICHUS M PACUETHI.

TpeGoBaHus K YPOBHIO NOATOTOBKH y4alIUXCS

B pesynbpTaTe nzydeHuss XuMUM 00yJarOIIHICS JOKEH 3HATH/IIOHUMAThH

pOJib XMMHUU B €CTECTBO3HAHHMM, €€ CBSI3b C JPYTMMHM €CTECTBEHHBIMM HAayKaMH, 3HAUY€HHE B >KU3HU
COBPEMEHHOTO OOIIECTBA;

Ba)KHel e XMMU4YeCKHe MOHATHSA: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKyJla, Macca aTOMOB U
MOJIEKYJ, WOH, pajuKall, ajuIOTPONHs, HYKIUIbl MU U30TOIbI, aTOMHBIE S-, p-, d-OpOUTAIN, XUMHUYECKas
CBsI3b, DJIEKTPOOTPHUIATENFHOCTh, BaJCHTHOCTh, CTENEHb OKHUCICHHUs, THOpuau3amus opOuTaiei,
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYyJ, MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA 00beM, BelllecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUs, KOMIUIEKCHBIE COEIUHEHUs, JUCIEPCHBIE CHCTEMBI,
UCTHUHHBIE PACTBOPBL, DSJEKTPOIUTUYECKAs [AUCCOLMALINSA, KHUCIOTHO-OCHOBHBIE PEAKIMH B BOJHBIX
pacTBopax, THAPOJIU3, OKHCIEHHE W BOCCTAHOBJICHHE, 3JIEKTPOJIU3, CKOPOCTh XMMHUYECKOW pEeaKIHH,
MEXaHHU3M PpeaKklliu, KaTalu3, TEIUIOBOM 3PQEeKT peakiuu, SHTAIbIus, TeIjaoTa 00pa3oBaHUs, SHTPOIUS,
XMMHYECKOE paBHOBECHE, KOHCTAaHTa pPABHOBECHS, YIJIEPOIAHBIA CKeleT, (yHKIMOHAIbHAS TpyIIa,
TOMOJIOTHSI, CTPYKTYpHAasi U MPOCTPAHCTBEHHAs] M30MepHs, OCHOBHBIE THUIIbI PEaKIMi B HEOPTaHUYECKOW U
OpraHU4YeCKOM XUMHH;



OCHOBHbI€ 3aKOHbI XHMHM: 3aKOH COXPAaHEHHMS MacChl BEUIECTB, MEPUOANYECKUN 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/Ipo, 3aKOH JEHCTBYIOIIUX MacC B KUHETUKE U TEPMOJMHAMUKE;
OCHOBHbI€ TEOPMH XMMHM: CTPOCHMSI aTOMa, XMMHUYECKOW CBSA3H, 3JIEKTPOJUTUYECKOM IHCCOLMALINH,
KHUCIIOT W OCHOBAHUM, CTPOCHHUS OPraHUYECKUX COCTUHEHUN, XMMHUYECKYI0 KHUHETUKY W XHMHUYECKYIO
TEPMOJIUHAMUKY;

KJIACCH(PUKAIMIO U HOMEHKJIATYPY HEOPTaHUYECKUX M OPTaHUYECKUX COSIUHEHUM;

NPHUPOHbIe HCTOYHUKHU YTIIEBOIOPOJOB U CIIOCOOBI X NepepaboTKu;

BellleCTBA M MATEPHAJIbI, IIMPOKO UCMOJIb3yeMble B MPAKTHKe: OCHOBHBIC METAIIIBI M CIUIABHI, Tpadur,
KBapll, CTEKJIO, IIEMEHT, MUHEpajbHbIe yA0OpeHUs, MUHEpaIbHbIE U OPraHUYECKUE KHUCIOTHI, IIEIOYH,
aMMHUaK, yTJIEBOJOPOAbI, (PEHOJN, aHWJIUH, METAHOJ, ITAHOJ, ATUJICHIJUKOIb, TJIUIEPUH, (OpMaIbIETUI,
aleTanpJeru], aleToH, III0K03a, caxapo3a, KpaxmMali, KjIeTdyaTka, aMUHOKHUCIIOTHI, O€lIKH, UCKYCCTBEHHbBIE
BOJIOKHA, Kay4yKH, IJIACTMACCHI, JKUPBI, MbLJIa U MOIOIIINE CPEJICTBA;

yMeTh:

HAa3bIBaTh W3YUCHHBIC BEIIECTBA MO «TPUBUAIBHOI» M MEXIYHAPOJAHOW HOMEHKJIATypaMm; ONpeaesisiTh:
BAJICHTHOCTh W CTENEHb OKHUCJICHHMS XUMHUYECKHMX DJIEMEHTOB, 3apsj HOHA, THUIl XUMHYECKON CBS3H,
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, THI KPUCTAUIMYECKOM PEIIETKH, XapaKTep Cpelabl B BOIAHBIX
pacTBOpax, OKHUCIHUTEIb M BOCCTAHOBUTEINb, HANPABICHUE CMEIIEHUS pPABHOBECUS TOJ BIUSHUEM
pasnUYHBIX (DAKTOPOB, HW30MEPHl M TOMOJIOTH, TPUHAMICKHOCTh BEHIECTB K Pa3IUYHBIM KiaccaM
OPTraHWYECKUX COCAUHEHUM, XapakTep B3aUMHOIO BIIMSHHUS aTOMOB B MOJIEKYJIaX, TUIBl peakuuid B
HEOPTaHWYECKON M OPraHWYECKON XUMHUU; XapaKTepHU30BaTh: S- , p- U d-DJIEMEHTHI 110 UX MOJOKECHHUIO B
nepuoanyeckoii cucreme JI.M.MenzaeneeBa; oOmye XUMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUMN; CTPOCHUE M CBOWCTBA OPraHUYECKUX COEAUHEHHI
(yryieBogopo/10B, CIIUPTOB, ()EHOJIOB, albACTUAOB U KETOHOB, KAPOOHOBBIX KUCIOT, aAMUHOB, aMUHOKHUCIIOT U
YIJIEBOJIOB);

00BSICHATB: 3aBUCUMOCTh CBOMCTB XUMUYECKOTO 3JIEMEHTa U 00Pa30BaHHBIX UM BEIIECTB OT MOJOKEHHS B
nepuoanyeckon cucreMe J[.M. MeHnneneeBa; 3aBUCMMOCTb CBOMCTB HEOPIaHMYECKMX BEIIECTB OT MX
coCcTaBa M CTPOEHUS; MPUPOLY U CIOCOOBI 00pa3oBaHHs XUMHYECKOW CBSI3U; 3aBUCHMOCTH CKOPOCTH
XUMHYECKON PEaKIU OT Pa3IUYHbIX (PAKTOPOB, pEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COCITUHEHUH OT
CTPOEHHUS X MOJIEKYJI;

BBINOJIHATh XUMHUYECKHMI JKCIEPUMEHT TI0: pPACMO3HABAHMIO BAXKHEHIIMX HEOPraHUYECKUX U
OPTraHWYECKUX BEUIECTB; IOJYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCA K H3YYEHHBIM Kjaccam
COCIMHEHMUIH;

NPOBOJAUTH PACUYETHI IO XUMHUECKUM (DOpMyJIaM U ypaBHEHUSM PEaKIIHii;

OCYILIECTBJATH CAaMOCTOSITCIILHBIA IMOUCK XMMHUYECKOW WH(MOPMAIUK C WCIOIH30BAHHEM Pa3IMUHBIX

UCTOYHUKOB (CHpPaBOYHBIX, HAYYHBIX M HAYYHO-TOMYJISIPHBIX W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HWHTepHeTa); HCMONB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHU It 00pabOTKM W mepenadu
uHbOpMaIUH U €€ MIPEJICTABICHUS B Pa3INUHbIX (hopMax;
HCMO0Jb30BATH NMPUOOPETEHHbIE 3HAHUSA M YMEHUS B NMPAKTHYECKOH /JesATeJIbHOCTH U MOBCeIHEBHOI
JKM3HM JIJIsl: TIOHMMaHMS TJ0OaJdbHBIX MPOOJIeM, CTOSIIUX TMepell YeIOBEYECTBOM: IKOJIOTUYECKUX,
JHEPTETHUECKUX U CHIPHEBBIX; OOBSICHEHUS XUMHUYCCKHUX SIBIICHUH, MPOUCXOIAIINX B MPUPOJIE, OBITY U Ha
MIPOU3BOJCTBE; OSKOJOTMYECKH TPaMOTHOTO TIIOBEJIEHUS B OKpYXAlOUIeH cpeae; OLEHKU BIMSHUS
XUMUYECKOTO 3arpsi3HEHUsI OKpY>Karollel cpelpl Ha OpraHu3M 4YelloBeKa W JPYTrue >KHUBbIE OpPraHU3MBIL;
Oe3omacHOil paboThI ¢ BelecTBaMu B JabopaTopuu, ObITY U Ha MPOU3BOJICTBE; OINpPENEICHHS] BOZMOKHOCTH
MPOTEKaHUS XUMHUYECKHUX TPEBPAIICHUM B PA3NIMUHBIX YCJIOBUSX M OLEHKH UX TOCIEACTBUM;
pacro3HaBaHus W HIEHTU(UKALMN BaXKHEUITNX BEUIECTB U MATEPUAJIOB; OLICHKH KaueCTBa MUTHEBON BOJIBI
U OTACJIbHBIX MHUIIEBBIX MPOAYKTOB; KPUTUYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpMaiuu,
MOCTYTAOIIEH U3 Pa3IMYHBIX HCTOYHUKOB.



Conep:xxanue Kypca

Tema 1l Crpoenne BemectBa. (194)

Xumuueckasa ceaszv. EOunaa npupooa xumuueckoui ceéaszu. Vlonnas XxuMU4yeckasi CBsi3b 1 MOHHbBIC
KpUCTaJUTMUeckue pemeTkd. KoBajeHTHas XMMHUYecKas CBSI3b M €€ KiIacCupUKalusa: MO MeXaHU3MY
oOpazoBanust (OOMEHHBI M JIOHOPHO-aKLIENTOPHBIN), MO DIEKTPOOTPULATETBHOCTH (TIOJIApHAS |
HETOJISIpHAs), TI0 CIOCO0Yy MEepeKpbIBaHUS SJIEKTPOHHBIX OpOuTaneit (¢ W 7), 1Mo KpaTHOCTH (OAMHApHAs,
NIBOIHAsl, TpoWHas M mnoxyTopHas). llodaspHOCTH CBS3M M MOJSPHOCTH MOJEKyJbl. Kpucraminyeckue
PELIETKU BEIIECTB C KOBAJIEHTHOM CBS3bIO: aTOMHAs U MOJIEKYJsipHas. MeTtannnyeckass XuMHUYeCKas CBS3b U
METAIIMYECKUE  KPUCTANIMYECKUE  pelmeTku.  BomopogHas — CBSI3b: MEXKMOJIEKYJSIpHas U
BHYTPUMOJIIEKYJIsipHas. MexaHu3M 00pa3oBaHUs 3TOH CBSI3H, €€ 3HaUCHUE.

MeXMOIIeKyISIpHBbIE B3aUMOIECHCTBUSL.

Eannas mpupoja XUMHUYECKHMX CBSI3€M: MOHHAs CBSI3b Kak INPEJIEIbHBIM Cilydyall KOBAJIEHTHOM
HOJIIPHOM CBSI3H; IIEPEXOJ OAHOIO BUJA CBSI3U B IPYT'OM; pa3HbIC BUABI CBSI3U B OJTHOM BEILECTBE U T. 1.

Ceoiicmea Koganenmuou xumuyeckou ceazu. HacslaeMocCTh, MOJISIPU3yEeMOCTh, HAPABICHHOCTb.
I'eomerpus Mmonexyin.

Tubpuouzauusa opoumaneii u zeomempus MoeKy/1.Sp -rubpUAN3ALKS y AIKAHOB, BOJIbI, AMMHUAKa,
anMasa; Sp’-rHOpHaM3aNus y COeAMHEHUH 00pa, alKeHOB, apEHOB, NUEHOB M rpadura; Sp-ruOpuan3anus y
COeIMHEHMH OepuIUIHsl, aJKHHOB U KapOuHa. ['eoMeTpus MOJIeKy Ha3BaHHBIX BEIIECTB.

Honumepwvr opeanuueckue u neopeanuveckue. Ilomumepsl. OCHOBHBIC TIOHSTHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: «MOHOMEP», IOJIUMEP», «MAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHOM,
«CTEIEHb TOJUMEPU3ALNNY», «MOJIEKyJsipHas Macca»y. CnocoObl MOJIy4YEHHsI TOJIMMEPOB: peakUuu
NOJIUMEpU3alul W TMOoJUKOHAeHcanuu. [lomumepsl opranmdyeckue u Heopranudeckue. Kayuyku.
[Inactmaccel. Bonokna. buononumepsl: 6eIky U HyKJIEHHOBBIE KUCIIOTHI.

Teopusa cmpoenus xumuueckux coeounenuii A.M. bBymnepoga. 1IpennocbuIku CO3MaHUST TEOPUU
CTPOCHUSI XMMHYECKHX coeluHeHui: paboTsl npeamectBeHHUKOB (OK.B. [lroma, ®. Benep, LI.®. XKepap,
®.A. Kekyne), cbe3n ecrectBoucnbitTateneit B [lnetiepe. JImunoctHeie kauecTBa A.M. bytieposa.

OCHOBHBIE I0JIOXKEHUS TEOPUHU XUMUYECKOTO CTPOEHHSI OPrAaHUYECKUX COETUHEHUM U COBPEMEHHOM
TEOpUH CTpOeHMs. M3omMepHs B OpraHMYecKO M HEOPraHMYeCcKOM XUMHUHU. B3anMmHOe BIMsSHHE aTOMOB B
MOJIEKYJIaX OPIraHUYECKUX U HEOPTaHUUECKUX BEIIECTB.

OcHOBHbBIEC HamNpaBlIECHUS PA3BUTHUS TEOPHUH CTPOCHUS OPraHUYECKHX COEJAMHEHUH (3aBUCHMOCTD
CBOICTB BEILIECTB HE TOJIBKO OT XUMUYECKOI0, HO U OT UX 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOT'O CTPOEHU).

Jluanexmuueckue ocHogvl 0OuwHOCIMU 08YX 6e0yuwyux meopuil xumuu. JINaneKTU4ecKue OCHOBBI
oOurHocTH nepuoanyeckoro 3akona /1.M1. MenneneeBa u teopuu crpoenust A.M. bytiepoBa B cTaHOBIIEHUU
(paboThl TpennIeCTBEHHUKOB, HAaKOMJIeHWE (aKTOB, ydyacTHE B Cbe3/aX, PYCCKUA MEHTAJUTET),
npejacka3aHuu (HoBble 3neMeHThl — (Ga, Se, Ge M HOBbIE BEIIECTBA — M30MEpBI) U Pa3BUTUH (TpHU
(bOpMYITUPOBKH).

Hucnepcuoie cucmemoi. 11oHATHE O TUCIIEPCHBIX cUCTEMaX. J(MclepcHOHHas cpefa U qucnepcHas
¢aza. Tunsl AUCTIEPCHBIX CHUCTEM M WX 3HAYEHHE B MPUPOJE U KU3HU yesoBeka. JlucrnepcHble CUCTEMBI C



KUJKOW CpeJoii: B3BECH, KOJJIOMJIHBIE CHCTEMbI, WX Kiaccudukanus. 3omu u remu. Dddext Tunmans.
Koarymsmus. Cunepesuc. MonekynspHble U UCTHHHBIE pacTBOpbL. CrocoObl BBIpaKEHHS KOHLIEHTPALUU
pPacTBOPOB.

PacueTrnsle 3a1auu. 1. PacueTsl mo xumMuueckuM gopmynam. 2. Pacyersl, CBsI3aHHbBIE C TOHATHIMH
«MaccoBasi JIoNiA» U «OOBbEMHasl J0Js» KOMIIOHEHTOB cMecd. 3. BbluncieHne MOJSpHON KOHIEHTpAIluu
pacTBOpOB.

JeMoncTpanuu. Mojenu KpHUCTANTMYECKUX PEHIETOK BEIIECTB C Pa3UYHBIM THUIIOM CBSI3EH.
Moenu MOJIEKYJT pa3TUIHON reoMeTpun. MoIenn KpUCTAJUTMYECKUX PEIIETOK aiMasa u rpadurta. Moaenn
MOJIEKYJI HM30MEpPOB CTPYKTYPHOM M TpOCTpaHCTBeHHOM wu3zomepuu. CBoiicTBa Tonyona. Kommexius
IUIACTMACC M BOJIOKOH. OOpa3isl HEOPraHWYECKUX MOJIUMEPOB: Cephl IIACTHYECKOH, (ocdopa KpacHOro,
kBapua u 1ap. Mopenu monekyn OenkoB u JIHK. OOpasibl pa3auyHBIX CHUCTEM C SKUIKON cpemoi.
Koarynsmus. Cunepesuc. D dext Tunmans.

JlaGopatopuble onbIThl. 1. CBOMCTBa THAPOKCUIOB AIEMEHTOB 3-T0 nepuoaa. 2. O3HaKOMIICHUE C
oOpa31amMy OpraHuYecKuX U HEOPraHUYECKUX MOJIUMEPOB.

Tpebosanusn K ypoeHI0 HOO20MOBKU YUAUWUXCA:
3namp: xnaccU(PUKALNIO THIIOB XWMHYECKOW CBS3M M XapaKTEPUCTHKH KaXKIAOTO M3 HUX; OCHOBHBIE
nonoxkeHuss TXC A.M.bytnepoBa; BakHEWIINE MOHATUS — WU30MEpHUs, TOMOJOTHYECKHM psii, MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3allMM, HWCTUHHBIE M KOJUIOMJIHBIE pPacTBOPHI,
TUCTIEpCUOHHAS cpefa, qucrepcHas (asa, KoaryJssius, CHHEpEe3UuC; OCHOBHBIE crocoObl nonydenus BMC;
Hauboyiee IIMPOKO pacCHpOCTPAHEHHBbIE TOJUMEPHI, UX CBOMCTBA M NPAKTHUYECKOE MPUMEHEHHUE;
orpezieNieHUe U KJIacCU(UKALIUIO TUCTIEPCHBIX CUCTEM; CTIOCOOBI BHIPAXKEHUSI KOHIICHTPAIIH PACTBOPOB.
Ymems: xapaxrepuzoBaTh CBOWCTBA BEIIECTBA, 3HAs TUI €r0 KPUCTAIUTMYECKOW PEIIETKH, 1Mo (GopMmyJe
BElleCTBa IMpeIoiaraTh TUI CBSI3U, MPEACKa3bIBaTh TUI KPUCTAJUIMYECKON PEIIeTKH, YMETh ONpEeAeIsiTh
TEOMETPHIO MOJIEKYJIBI TT0 XapaKTEPUCTUKAM XUM. CBSI3€H; COCTABIATh CTPYKTYPHBIE (POPMYIIBI H30MEPOB H
TOMOJIOTOB; ONPEENATh HaubosIee HIMPOKO PACIPOCTPAHEHHBIE MOJIUMEPHI IO UX CBOWCTBAM.

Tema 2 Xumuueckue peakuum (19 u)

Knaccugukayua xumuueckux peakyuil 8 opeanuueckou u Heopeanuueckou xumuu. Ilonarue o
XUMHAYECKON PEeaKlny; ee OTIMYHNE OT SAepHOH peakuuu. Peakiuu, uaymue 6e3 H3MEHEHUs! Ka4eCTBEHHOTO
coCTaBa BEIIECTB: aJUIOTPOMM3AIIM, W30MEpHU3alis U MoauMepusanus. Peakuuu, uaynme ¢ u3MeHEHUEM
COCTaBa BEIIECTB: IO YHUCIY M COCTAaBy pearupymomux M 00pa3yloUIMXcs BEIIeCTB (pa3ioKeHus,
COCIMHEHUS, 3aMelleHusi, OOMEeHa); MO W3MEHEHHUIO CTENeHEeW OKUCICHUS 3JIEMEHTOB (OKHUCIHTEIhHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMU U HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); 110 TETIIOBOMY 3P deKTy
(?x30- W HHAOTEpMHUYECKHE); MO ¢aze (roMo- W TETEPOTCHHBIC); IO HampaBieHHIO (oOpaTUMbIE |
HEeoOpaTHMBbIe); TIO MCIIOJIb30BAaHHUIO KaTalu3aTropa (KaTalTuTUYeCKUe M HEeKATATUTHYECKHUE); IO MEXaHU3MY
(pamukanbHBIE W HMOHHBIE); MO BUAY OJHEPrHM, WHUIUHUpYIOUIEH peakuuioo (HoToXuMHUUECKHE,
panuanoHHbIe, JJIEKTPOXHUMHUYECKHE, TepMoxumHuyeckue). OcoOEHHOCTH KIacCH(PHUKAMKA peakuuil B
OpPraHUYECKON XUMUHU.

BeposTHOCTE IpOTEKaHUS XMMUUYECKUX peakliil. 3aKOH COXpaHEHMsI SHEpTUu. BHyTpeHHss sHeprust
U DK30- U JHAOTepMUYeckue peakuuu. TemmoBoil 3¢ (deKkT XuMHueckux peakuuid. TepMoxumudeckue
ypaBHeHusa. Teruota oOpasoBanus. [lonsarue 00 »HTanpmuu. DHTponus. BoO3MOXHOCTH NPOTEKAHUS
peaxIuii B 3aBUCUMOCTH OT U3MEHEHHUS SHEPTUHU U SHTPOIHUH.

Ckopocmb xumuueckux peakyuii. Ilonsatue o ckopoct peakiiui. CKOpOCTb TOMO- U FE€TEPOTreHHON
peakiuu. DHeprus axTuBanuu. DakTophl, BIMUAIOININE HA CKOPOCTh XMMHMYECKOH peakiuu: MpHpoaa
pearupyoImux BeniecTs; Temmneparypa (3akon Bant-I'odda); koHmeHTpamnust (OCHOBHON 3aKOH XUMHUYECKOM
KUHETUKHN); Karanu3aTopbl. KaTamms: TOMO- M TeTepOTeHHBIM; MeXaHW3M JAEMCTBHUA KaTallu3aTOpPOB.
®epmenTsl. VX cpaBHEHHME € HEOPraHMYECKMMM KaTalu3aTopaMHd. DEpMEHTAaTUBHBIM KaTalus3, €ro
MeXaHU3M. VIHTUOUTOpHI W KaTalUTUYECKUE SIbl. 3aBUCHUMOCTh CKOPOCTH pEaKIHMid OT MOBEPXHOCTH
CONPUKOCHOBEHHUS pearupyomnux BeIecTs.

Obpamumocmov xumuueckux peakuyuil. XuMmuueckoe paBHoBecue. [loHATHE O XHMHUYECKOM
paBHOBeCHM. PaBHOBECHbIE KOHIEHTpalMH. JMHAMUYHOCTH XHMMHMYECKOro paBHoBecHsa. KoHcTanTa
paBHOBecHs. DaKTOPHI, BAUSIONIUE HA CMEIICHHE PAaBHOBECHS: KOHIICHTpPAlMS, JaBlICHUE U TeMIepaTrypa.
[Tpunnun Jlelllarense.

dnexmponumuueckana ouccoyuayusa. DIEKTPOIUTHI U HEINEKTPOJIUTHL. DICKTPOIUTUYECKAS
qucconuanys. MexaHn3M JAMCCOIMAllMK BEIIECTB C Pa3IMYHbIM TUIIOM XHMMHUYecKoW cBsizu. CBolicTBa
noHoB. Katnonsl u aHuoHbl. KUCIOTBI, CONMM, OCHOBaHHS B CBETE AJIEKTPOIUTHYECKON JMCCOLMAIIUU.



CremneHb DNEKTPOIUTHYECKONW TUCCOLMAIMH, €€ 3aBUCUMOCTh OT TPUPOIBI DJICKTPOJIUTA U  €ro
koHueHTpanuu. Koncranta nucconumanuu. CryneHuyaTas JUCCOIMAIMA  DJIEKTPOJMTOB. Peakiuu,
MIPOTEKAIOIIUE B paCTBOPAX IEKTPOIUTOB. [IponsBenenue pacTBOPUMOCTH.

Booopoonwsiit noxazamens. [luccommanusi Boawsl. KoHcranta mucconmanuu Bojabl. HonHOE
npousBesieHue BoJbl. Bomopoanslit nmokaszarens pH. Cpeapl BOJHBIX pPAacCTBOPOB AJIEKTPOJUTOB. 3HAUEHHUE
BOJIOPO/IHOTO MOKA3aTENs I XUMUYECKUX U OMOJOTUYECKHUX MTPOIIECCOB.

Tuoponusz. llonstue «rugponusy». [HUIPOTU3 OpraHUYECKUX COETUHEHHH (TaJloreHaIKaHOB,
CIIOXHBIX I(PUPOB, yrIeBonOB, OcnkoB, AT®) u ero 3HaueHue. [WIpoiaM3 HEOPraHMYECKHUX BEIIECTB.
I'uaponus comeit — Tpu ciyyass. Crynenuatsii ruaponus. HeoOpatumblit runponus. [IpakTuueckoe
MpUMEHEHUE THIPOJIN3a.

Pacuernbie 3agauu. 1. PacueTsl Mo TepMOXUMHYECKHM ypaBHEHUSM. 2. BpIuncieHHe TEmIOBOTO
a¢ddekra peaknmum TO TEIJIOTaM OOpPa30BaHUS PEATHPYIONIMX BEIISCTB W TPOAYKTOB pEaKIUU. 3.
Omnpenenenue pH pacTBopa 3a1aHHOI MOJIApHOI KOHIIEHTpaluu. 4. PacueT cpenHeit cCkOpocTH peakiuu 1o
KOHIIEHTPAIUsIM PEarupyromux BemiecTB. 5. BHIUUCIEHHS C MCMOIB30BAaHUEM TOHSTHS «TEMIIepaTypHBIN
KOA(PGUIIUEHT CKOPOCTH peakuum». 6. HaxoxaeHne KOHCTaHThI PaBHOBECHS PEAKIUMU M0 PaBHOBECHBIM
KOHIIEHTPAIUSIM U ONPEIeTICHUE UCXOIHBIX KOHIICHTPAIIUN BEIECTB.

Jdemonctpanuun. [IpeBpamenue kpacHoro ¢ocdopa B Oemblif, Kuciopoga — B 030H. Mojaenu H-
Oyrana u u3oOytana. [lonmydeHue Kuciopoaa M3 HEPOKCHAA BOJOPOAA U BOJBI; JErWjparanus 3TaHOJA.
[lenmouka npeBpanienuii P — P,Os — H;PO4; cBolicTBa COMIIHOM M YKCYCHOUM KHUCIIOT; PEaKIuu, UIYIIUE C
oOpa3oBaHMEM OCajiKa, ra3a ¥ BOJbl; CBOMCTBA METAJUIOB; OKHCIIEHUE allbJIeTH]a B KUCJIOTY U CIHMpTa B
anpaeru]. Peakiuu ropeHus; peakiuu SHAOTEPMUYECKHE Ha MpHUMEpEe peakldd pPas3liokeHus (dTaHoua,
KaJIMAHON CENMUTpPBI, M3BECTHAKA WM MeJla) M SK30TEPMHUECKHE Ha MpPUMEpEe peakIuil COeAMHEHUS
(oGecrBeurBaHMe MOIHOW BOJBI M pacTBOpa MepMaHraHaTa Kalus STUJICHOM, TallleHHe W3BECTH U [Ip.).
B3anmMopeiicTBre IIMHKA C pacCTBOpPAMH COJITHOW M CEPHOU KUCIOT MPH Pa3HbIX TeMIEpaTypax, IpH pa3HbIX
KOHIICHTPAIUSAX COJITHOM KHUCIIOTHI; pa3iokeHHe MepoKCrIa BOAOPO/Ia ¢ MOMOIIbI0 okcuaa mapranma (1V),
Karajxa3sl CHIPOTO Msica W ChIporo kaprtodens. BzaumMopeilicTBue IMHKA C Pa3IUYHON MOBEPXHOCTHIO
(MOpOILKa, LUK, TPaHyJI) ¢ KHCIOTON. Moaens «kunsmero ciosy». CMelleHne paBHOBeCHs B cucteme Fe’*
+ 3CNS" < Fe(CNS);; OMBUICHHE KHPOB, pEaKIUU dJTepUPUKAIMU. 3aBUCUMOCTH CTCTIICHH
AJICKTPOJIUTUYCCKON JTMCCOIMAIIMA YKCYCHOW KHCIOTHI OT paszbabienus. CpaBHenue cpoucte 0,1 H
pacTBOPOB CEPHOM M CEPHUCTOMN KUCIIOT,; MypPaBbUHOW M YKCYCHOW KHCIIOT; TUJIPOKCUIOB JIUTHS, HATPUSI U
kanus. VHAMKaTOphl M M3MEHEHUE UX OKPACKU B Pa3inuyHbIX cpenax. CepHOKHCIBI U (pepMeHTaTUBHBIN
THJIPONU3 YIIIeBOAOB. [ maponus kapOOHATOB, Cynb(aToB, CHIMKATOB IMICTOYHBIX METAJUIOB; HUTPATOB
nuaka i cBuHINA (I1). I'maponus kapOuaa KaabIus.

JlaboparopHusbie onbIThl. 3. [lodyueHue KUCIOposia pa3ioKeHHEM NEPOKCHAA BOAOPOJa U (WIIH)
nepManranara kanus. 4. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCajKa, ra3a M BOJBI ISl OPraHUYECKHX WU
HEOpPraHMYEeCKUX KHUCIOT. 5. Mcmonb3oBaHMEe WHIMKATOPHOH Oymaru Juist ompeneneHusi pH CItoHBI,
KEIyJ0YHOTO COKa M IPYTHX COKOB OpraHu3Ma 4enoBeka. 6. PazHble ciyyan rupoinsa Coyei.

Tpebosanus K ypoeHio nOO20MOGKU YUAULUXCA:

3nams: Kakve MPoOLECChl HA3bIBAIOTCS XUMUYECKUMH PEAKIIMSIME, B YEM UX CYTb; 3HATh MOHATHUS — TEIIOTa
o0pa3oBaHMsI BEIIECTBA, TEIUIOBOM 3(PPEKT peaknuu, KaTalu3, KaTaiu3aTop, TOMOTCHHBIH U TeTePOrCHHBIN
KaTaiu3, XHUMHUYECKOE€ paBHOBECHE, OKUCIUTENIh, BOCCTAHOBUTENb, OKHUCIICHHWE, BOCCTAaHOBJICHUE,
JNEKTPOJIUTBI M HEIJCKTPOIHTHI; (HAaKTOPHI, BIHSIONIMC HAa CKOPOCTh XMUMHYECKUX PEaKIIUii;
KJIACCU(PUKAIUI0 XMMHUYECKUX PEaKIui; YCIOBHS, BIMIONIME Ha cIBUT paBHOBecHs; ommuus OBP ot
peakuuii HMOHHOTO OOMEHA; MPHUMEPhl CHJIBHBIX M CJIA0BIX JJICKTPOJIUTOB, CYIIHOCTh MEXaHWU3Ma
JUCCOLMAINH, OCHOBHBIE TIoJoKeHus: TO/l; KOHCTaHTY JUCCOLUAIMN BOJIbI, HOHHOE TPOU3BEICHUE; THUIIbI
TUAPOJIN3a COJIEH U OPTaHUYECKUX COCMHECHUI.

Ymemp: ycranaBnuBaTh MPHUHAIEKHOCTh KOHKPETHBIX PEAKIUN K Pa3IMYHBIM THIIAM IO Pa3IMYHBIM
npu3HaKaM KiIacCH(DHUKAIMI» BBIUUCISITh TEIUIOBOM 3(D(EKT, ompenensrts CMEIIeHWE pPaBHOBECHS OT
pa3nuuHbIX (aKTOPOB; cOCTaBIATh ypaBHeHHs OBP metomom ai. 6anmaHca; ompenensTh XapakTep Cpeibl
pacTBopa HEOPraHMYECKUX BEIIECTB; OMpeaAenaTb pH cpelbl pa3ivMuHbBIMH METOAAMH; YMETh COCTABIISITh
ypaBHEHUS THIPOJIN3a COJIEH, ONPEeNITh XapaKTep CPebl.

Tema 3 BemecrBa u ux cBoiicrna (17u)

Knaccugukayua neopeanuueckux eeuwgecme. Ilpocteie u crnoxHble BemecTtBa. OKCHUIBI, UX
Kkinaccudukanus. [uapokcuapl (OCHOBaHWMSI, KHCIOPOICOACPKAIIUE KUCIOTHI, aM(POTEPHBIC THIPOKCH/IBI).



Kucnotel, ux xnaccuduxamus. OcHoBanus, ux kinaccudukanusi. Conu cpelHue, KUCIbIE, OCHOBHBIE U
KOMILJIEKCHBIE.

Knaccugukayua opzanuueckux eeuwyecme. YTIEBOIOPOIbl U KiaccH(UKAIMsS BEIIECTB B
3aBUCHMOCTH OT CTPOCHHS yIiiepoaHou menu (amdarndeckue M MUKIMYECKUE) M OT KPATHOCTH CBs3EH
(npenenbHble W HempenenbHbie). ['omonoruueckuit psin. [IpousBo/iHBIE YIIIEBOAOPOIOB: TaJIOT€HATKAHBI,
CIUPTHI, (DEHOJBI, AIBJETHIBI W KETOHBI, KapOOHOBBIE KHUCIOTHI, MPOCTHIE W CIOXHBIC JPUPHI,
HUTPOCOEAUHEHUS, AaMUHBI, aMUHOKHUCIIOTHI.

Memannwt. 1lonoxenne MetaiioB B nepuoandeckor cucreme .M. MeHneneeBa u cTpoeHHne uX
atomoB. [IpocTble BemiecTBa — METAJIbl: CTPOCHHE KPUCTAUIOB U METANIMYECKass XUMHUYECKas CBS3b.
Annorponus. O0mme (u3nyeckne CBOWCTBA METAJUIOB. Psii CTaHAApPTHBIX SJEKTPOIHBIX IOTEHIHAJIOB.
OO0mure XuMHYeCKre CBOMCTBA METAJIOB (BOCCTAHOBUTENIbHBIE CBOMCTBA): B3aMMOJICHCTBHE C HEMETaJIaMU
(KucnopoaoM, rajioreHamH, Cepoil, a30TOM, BOJOPOJIOM), C BOJOW, KHUCIOTaMH U COJSIMH B PAacTBOpAX,
OpPraHMYECKUMHU COCTUHEHHUSIMH (CIUpTaMH, TajoreHalkaHaMd, (EHOJIOM, KHCJIOTaMH), CO MIENIOYaMHU.
3HaueHNE METAJJIOB B IPUPOJE U B )KMU3HU OPTraHU3MOB.

Kopposua  memannoe.  llonsiTne  «KOppO3Usi ~ METAJIOB».  XHUMHUYECKass  KOpPPO3Ms.
DnekTpoxuMudeckas Kopposus. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUHU.

Oowgue cnocobvl noayuenuns memannog. Meramisl B npupojie. Metaimypruss U ee BUIbL: MUPO-,
THIPO- U BJIEKTPOMETAIYPIrusa. OJIEKTPOJIU3 pacIUlaBOB M PAaCTBOPOB COEIMHEHUN METAIJIOB U €ro
MIPaKTUYECKOE 3HAYECHUE.

Hememannwi. [1onoxenne HemeTawioB B nepuoandeckoit cucreme .M. Menaeneesa, CTpoeHUE UX
aTOMOB.  ODJEKTPOOTPHULIATENILHOCTh. HepTHbIe Ta3pl. [IBOHCTBEHHOE TOJIOKEHHUE BOAOpPOJA B
nepuoanyeckor cucreme. Hemeramisl — mpocthie BemiecTBa. VX aToMHOE M MOJIEKYJISIpHOE CTPOEHUE.
Annotponuss W €€ NPUYMHBL. XHMMHYECKHE CBOWCTBAa HeMeTauioB. OKHCIUTENbHBIE CBOMCTBA!
B3aUMOJICUCTBUE C METAJJIaMHU, BOJIOPOJOM, MEHEE 3JEKTPOOTPUIIATEIILHBIMU HEMETaNIaMH, HEKOTOPBIMU
CJIOKHBIMU BellleCTBaMH. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIIJIOB B PEAKIIHIX CO (PTOPOM, KHUCIOPOAOM,
CJIO’)KHBIMU BEIIECTBAMU-OKUCIUTENSIMU (A30THOM M CEpHOM KUCIOTaMH H JIp.).

Bonoponueie coennHenus HemeramuioB. @usnueckue cBoicTBa. OTHOWEHME K Boje. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB B MEPUOAAX U IPyIIax.

HeconeoOpa3yromue u coaeo0pa3yomnne OKCUIbL.

Kucnoponubsie kucnorsl. M3mMeHeHHE KHUCIOTHBIX CBOWCTB BBICIIUX OKCHAOB M THIPOKCHIOB
HEMETAJUIOB B IEpUOAAX U IpyImIax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTENIEHU OKUCJICHHS] HEMETAIA.

Kucnomwur opzanuueckue u neopzanuueckue. KucioTbl B CBeT€ NPOTOJUTHYECKONH TEOPUH.
Knaccudukaiuss opraHu4eckux M HeopraHudeckux KuciaoT. OOmiMe CBOMCTBAa KUCIIOT: B3aUMOJICHCTBHE
OPTraHWYECKUX W HEOPraHWYECKHX KHCJIOT C METaUlaMH, C OCHOBHBIMHU OKCHJIAaMHU, C aM(pOTEPHBIMU
OKCHJaMHU M THUIPOKCHIAMHU, C COJIIMH, OOpa3oBaHHE CHOXKHBIX 3(pupoB. OCOOEHHOCTH CBOMNCTB
KOHIICHTPUPOBAHHOUW CEpHOU U a30THOHN KUCIOT. OCOOCHHOCTH CBOWCTB YKCYCHOM M MyPaBbHHON KHCIIOT.

Ocnosanusa opzanuueckue u neopzanuueckue. OCHOBAHHS B CBETE IMPOTOJUTHYECKON TEOPHHU.
Knaccudukanmst opraHM4ecKMX W HEOPraHWYECKMX OCHOBAaHWMN. XHMMHUYECKHE CBOWCTBA IIEJOoYed W
HEPAaCTBOPUMBIX OCHOBaHUH. CBoIcTBa OECKHCIOPOAHBIX OCHOBAaHUM: aMMHaka M aMUHOB. B3anmHoe
BIIMSIHUE aTOMOB B MOJIEKYJIC aHUJIMHA.

Amepomepnvie opeanuueckue u Heopzanuveckue coeounenus. AMGMoTepHbIe COSIUHEHUS B CBETE
OPOTOIUTHYECKON  Teopuu. AMQPOTEpPHOCTh OKCHUJIOB W  THAPOKCHUIOB  HEKOTOPHIX  METAJLIOB:
B3aUMOJICCTBME C  KUCIOTaMM M menoyamu. IloHsiTHE O  KOMIUIEKCHBIX  COEIMHEHHSIX.
KomriekcooOpaszoBarenb, JIUraHabl, KOOPAWHAIMOHHOE YHWCIIO, BHYTpPeHHsST cdepa, BHemHss cdepa.
AMDOTEpHOCTH AMUHOKHUCIIOT: B3aUMOICUCTBHE aMUHOKHCIIOT CO IIEI0YaMU, KUCIOTaMH, CIUPTaMHU, APYT
¢ 1pyrom (oOpa3oBaHUE MMOHIICTITHIOB), 00pa30BaHUE BHYTPEHHEH CONU (OUTIONSPHOTO HOHA).

I'enemuueckasn ceéa3b medncoy Kiaccamu Op2aHU4ecKux u Heopeanuieckux coeounenui. Ilonstue
O TEHETUYECKOUN CBSI3M M T€HETUYECKUX PSAaX B HEOPraHUYECKON U OPraHMYECKOW XUMUHU. ['eHeTnueckue
psAbl MeTauia (Ha mpuMepe KajiblHsl U jKelie3a), HeMeTaia (Ha mpuMepe cepbl U KPeMHHUs), ePEXOqHOr0
sJeMeHTa (Ha mpuMepe LUHKa). ['eHeTuueckue psiabl U TeHETHUYeCKasi CBSi3b B OPraHMYECKOW XUMHUH (1Jis
COEIMHEHMH, co/lep KalluX IBa aTOMa yriepoja B MoJieKyie). ENMHCTBO MUpa BEIIECTB.

Pacuernbie 3anaum. 1. Beriuncnenue maccel uinu o0bemMa MpOAYKTOB PEAKIMK 110 U3BECTHOM Macce
Wi 00beMy HCXOJIHOTO BEIIEeCTBa, COJIEpIKallero mpuMecu. 2. BeluncieHne Macchl HCXOIHOTO BEIIECTBa,
€CJIM U3BECTEH MPAKTUYECKUIN BBIXOJ M MaccoBasi JI0JIsl €r0 OT TEOPETUYECKU BO3MOKHOTO. 3. Brruucienus
M0 XUMHYECKUM YpaBHEHUSM pEaKIil, eclu OAHO M3 pPEearupyroulux BeUIeCTB aHO B H30bITKe. 4.



Omnpenenenue MOJEKyIIpHOW (GOpMyIBl BEIIECTBa MO MAacCOBBIM JOJSAM 3yeMeHToB. 5. OmperneneHue
MOJIEKYJISIPHOM (hOpMyJIbl ra3000pa3HOro BEIIECTBA 110 U3BECTHON OTHOCUTENIBHOM MJIOTHOCTH M MAacCCOBBIM
JONIsIM 37eMeHTOB. 6. HaxoskaeHue MoJekynspHoW (QopMyiibl BellecTBa Mo macce (00beMy) MpOAYyKTOB
cropanus. 7. KomOMHUpOBaHHBIE 3aa4H.

Jdemonctpanun. Komnekius «Knmaccudukanuss HEOpraHMYeCKHMX  BEIIECTB» M 00OpasIlbl
npencrasuteneil  kiaccoB.  Komnekius — «Knaccudukamuss opraHMYecKMX — BELIECTB» M 00pasiibl
npeacTaBuTenel kiaaccoB. MoJienu KpUCTaITHYeCKUX PEeIIeTOK MeTauioB. KosieKiust MeTaioB ¢ pa3HbIMU
¢u3nIeCKUMU CBOWMCTBaMHU. B3amMopeiicTBue: a) JUTHUS, HATPHs, MarHUS H JKele3a ¢ KHUCIOPOoJoM; O)
HIETTIOYHBIX METAJIOB C BOJOW, CIMPTaMHU, (PEHOIOM; B) IIMHKA C PACTBOPAMH COJISTHOM M CEPHOM KUCIOT; T)
HaTpusl C CEepoi; 1) allOMHUHHUS C MOJIOM; €) JKeJe3a C PacTBOPOM MEIHOI0 KyIOpoca; K) alIOMHUHUS C
pacTBOpoM eakoro Hatpa. OKCHUIBI U TUIPOKCUIBI XpOMa, UX MoJlydeHne U cBoicTBa. [lepexon xpomata B
Oouxpomar u obpatHo. Koppo3usi METauIoB B 3aBHCHUMOCTH OT YCJIOBHH. 3alluTa METAUIOB OT KOPPO3HU:
o0pasIpl «Hep)KaBeek», 3alIUTHBIX MOKPbITHH. Kommekuus pya. DIeKTpoiu3 pacTBOpoB coiiel. Mozaenu
KPUCTAIMYECKUX PpEIIeTOK uona, anMasa, rpadputa. Asuorporusi Qocdopa, cepsl, KHCIOPOAA.
BzaumopeiicTBue: a) BoJopoJia ¢ KUCIOPOAOM; B) HATpus C HOJIOM; €) oOecliBeYMBaHUE WHOMHON BOIBI
STWIEHOM WM aneTtuieHoM. [lonmydeHne M CBOMCTBa XJIOPOBOJAOPOJA, COJIIHOM KHCIOTHI M aMMHaKa.
CBo¥iCTBa CONSHOM, pa30aBICHHOW CEPHOM W YKCYCHOH KHCJIOT. B3ammojelcTBHE KOHIIGHTPHPOBAHHBIX
CEpHOI1, a30THOM KHUCIIOT U pa30aBIIEHHOM a30THOM KUCIIOTHI C MeIbl0. Peakiins «cepeOpsaHOro 3epKana» ais
MYypaBbUHOI KUCIOTHL. B3anmoeiicTBie pacTBOpa rUAPOKCH/Ia HATPUS C KUCIOTHBIMHU OKCHJIaMU (OKCHIIOM
yraepoga (IV)), amdotepHsIMu THApPOKCHAaMHU (THAPOKCHIOM IIMHKA). B3ammopelcTBHe amMmmaka C
XJIOPOBOJOPOZIOM M BOAON. AHAJIOTHYHO Ul MeTHJIaMuHa. B3anmoseiicTBiie aMUHOKHUCIIOT € KUCIOTaMH U
miesioyamu. Ocymiectienue nepexoaos: Ca — CaO — Ca(OH),; P — P,Os — H3;PO4 — Cas(POs),; Cu —
CuO — CUSO4 — CI/I(OH)z — CI/IO — CI/I, C2H5OH — C2H4 — C2H4BF2.

JlaGopaTopHble ombITbl. 7. O3HakomileHHE ¢ oOpa3uamMu IHPEJCTaBUTENEH pa3HbIX KJIaCCOB
HEOpPraHWYEeCKUX BelecTB. 8. O3HaKOoMJIeHHE ¢ 00pa3liaMu Mpe/ICTaBUTeNIel pa3HbIX KIacCOB OPraHMYECKUX
BemiecTB. 9. O3nakomiieHue ¢ koywieknuen pya. 10. CpaBHeHHe CBOWCTB KPEMHHEBOM, pochopHOH, cepHO
KHCIIOT; CEPHUCTON M CEPHOM KHUCIIOT; a30TUCTOM M a30THOU KUCIOT. 11. CBoiicTBa CONMIHOM, cepHOU (pa30.)
U YKCYCHOH KucnoT. 12. B3anmopaeicTBre THIPOKCHAA HATPUs C coysiMu, cynbdatom meau (1) u xmopumom
ammonud. 13. Pasnoxenue ruapokcuna menu (II). Ilomyuenue rumpokcuga amrOMUHHS M U3yUYEHHUE €ro
aM(pOTEePHBIX CBOWCTB.

Tpebosanusn K ypoeHI0 HOO20MOBKU YUAUWUXCA:

3namsp: BaKHEWIINE KJIACChl HEOPraHWMYECKUX W OPraHMYEeCKHX COEAMHEHUN; OCHOBHBIE METAJIbl U
HEMETaJUIbl, UX CBOMCTBA; MPUYHUHBI KOPPO3WH, OCHOBHBIE €€ THUIBI U CIOCOOBI 3alUThl OT KOPPO3HH;
MU3MEHEHUS! KHUCIOTHBIX CBOMCTB BBICHIMX OKCHAOB U TMJIPOKCHJIOB HEMETAJUIOB B MEpPHOJAaX U IpyMNIax;
KJIaCCU(PUKAIIUU ¥ HOMEHKJIATypy KHCIOT U OCHOBaHHil; 0COOGHHOCTH CBOMCTB CEPHON M a30THOW KHUCJIOT,
MYpPaBbUHOM U YKCYCHOM KHCJIOT, OPTaHUYECKUX OCHOBAHUI; 3HATh MOHITHUS aM(POTEPHOCTb.

Ymemp: onpenensTh MpUHAAIEIKHOCTh BEIIECTB K PA3TUYHBIM KJaccaM HEOPTaHMYECKUX M OpPraHUYEeCKHX
COCZIMHEHUH, COCTaBIATH (HOPMYIBI KOMIUIEKCHBIX COCIMHEHHMI; XapaKTepU30BaTh CBOMCTBA METAJUIOB M
HEMETAJUIOB, ONMHUpasich Ha ux noioxkeHue B [IC u cTpoeHre aTOMOB; COCTaBISATh YPaBHEHHSI JIEKTPOIIN3a,
IPOU3BOJUTH IO HUM BBIYMCIICHHUS; MHCATh YPaBHEHMsI PEAKIMM, XapaKTepU3YIOIIUX CBOMCTBA METAJUIOB;
XapaKTepu30BaTh CBOMCTBA KUCIOT M OCHOBAaHWM; XapaKTepHU30BaTh CBOMCTBa aM(OTEPHBIX COCTUHEHHIA,
COCTABJIATH (POPMYITBI TIETITHIOB.

Tema 4 XuMu4YecKuil NPaKTHKYM (3u)

1. Ilomyuenue, coOMpaHue U pacro3HaBaHUE Ta30B U U3YYCHHE UX CBOMCTB.

2. XWMHYECKHE CBOMCTBA KUCIOT.

3. Pacno3HaBaHM€ BEIECTB.

Tema SIloBTOpeHNE 0CHOBHBIX BONPOCOB Kypca xumum (9u)

KanengapHo-reMaTuyeckoe miaHuposanue no xumuull kaace na 2019 -20 yy.roa
2 yaca B HejeJI10, 674acoB B roj

No | Tema ypoka Kon-
I/ BO Jlata
I | (T ypoka) Yacos,

/3




2 3 4
1.Tema ypoxa: 1 03.09.19r
BBo/IHBIN HHCTPYKTaX 110 TEXHUKE O€30MaCHOCTH.
CrtpoeHue atoma
ATOM — CITO’KHas 4aCTHIIA
Tun ypoxa:
VYpok u3ydeHuss HOBOro Marepuaia
§1
yp.
1,2
ctp. 12
2.Tema ypoka: 1 04.09.
[Tepuoauyecknii 3aKOH U IEPUOJUYECKAS] CUCTEMA XUMU-
yeckux 31eMeHToB JJ.M.MenneneeBa u CTpoeHHE aToMa
[IpennocbUlku OTKPBHITHS MEPUOANYECKOTO 3aKOHA.
Otkpertue [I.1.MenneneeBbim [lepuoanueckoro 3akoHa
JI.11.MenneneeBa
§2,
Tun ypoxka: ) yrp.3,
KomOuH1pOBaHHBINA ypOK 5.7
3. MonHas cBa3b. NOHHas KpUCTauIMuecKas penieTka 1 10.09.
Tun ypoxa:
Ypok uzydeHus
HOBOI'O MaTepHaia
§3,
ynp.3-
5,79
4. Tema ypoka: KoBaneHTHas Xumudeckas CBA3b . 1 11.09.
aTOMHAas M MOJIEKYJISIpHAs! KPHCTAININIECKAE PELIIETKH.
Tun ypoxa:
Komb6unrnpoBanHbIit
§4.
Ymp.
1,2,4,7
,8.
Co00
LICHUS
5.Tema ypoka: Meramnndeckas cBa3b . Metammdeckas 1 17.09.
KpUCTAJUINYECKasl pelIeTKa
Tun ypoxa:
KomOuHMpOBaHHBIN ypOK
§5,
yop. 2-




Coo6

HICHUS
6- | 6-7.Tema ypoxka: 2 18, 24.09.
7 | Booopoouas ceazv
Enunasg npupoaa XMUMHUYECKUX CBSI3ed
§o,
Tun ypoxa: ymp 1-
KomOuHMpOBaHHBIH ypOK 6
Coo0
LICHUS
8 8. [TonuMepsl OpraHUYECKUE U HEOPTaHUYECKUE 1 25.09.
Tun ypoka KoMOMHUPOBAHHBIN
§7.
Yp.
1-4,6
CO00I1]
SHUs
9 9. 'azo00pa3Hoe cocTosiHue BemecTra. [IpupoiHbie 1 01.10.
ra3000pa3Hble CMECH: BO3/IyX U MPUPOJIHBIN ra3
Tun ypoxa:
KomOuHHMpOBaHHEIH ypOK §8,
ynp.1,
7-9.
Co006
[ICHUS
10 | 10. XKugkoe cocrosiame BemectBa. Bona. XXuakue 1 02.10.
KpucTamibl. MaccoBast oJisl pacCTBOPEHHOTO BEIIECTBA.
Tun ypoxa:
KomOuHMpOBaHHEIH ypOK
§9,
ynp.1,
2, 6-8.
Coo0
LICHUS
11 | 11.TBepmoe cocTosiHue BewmecTBa. AMOp(hHBIE BELECTBA. 08.10.
CocraB BelecTBa U CMECei. 1
Tun ypoxa:
KomOuHMpOBaHHBIN ypOK
§10,
yop.1-
4
Coo0

MIEHUS




12 | 12. lucniepcHble CUCTEMBI 09.10.
1
Tun ypoxa:
Ypok u3ydeHus HOBOro Marepuaia
§11,
ynp.1-
8
coo011
CHHUS
13 | 13. Cocras BemectBa. Cmecu. 1 15.10.
Tun ypoxka:
Ypok u3ydeHus HOBOro MaTepuaa § 12,
ymp. 5-
7
14 | 14. YopaxxkHenus 1o Teme. 1 16.10.
Tun ypoxka: § 12,
Ypoxk 00001IeHNs 1 cCTeMaTH3alMK 3HAHUH ymp.8-
10
15 | 15. Pemenne 3ama4 o Teme. 1 22.10.
Ypok 00001IeHNS U CHCTEMAaTH3aIMK 3HAHU I §12,
yrp.

14




16

16. Teopus CTpOEHUsI OpraHUYECKUX coeAMHEeHU A.M.
Bytneposa.

Tun ypoxka:

KomOuHMpOBaHHEIH ypOK

23.10.

17

17. YnpaxHeHus 1o TeMe.
Tun ypoxa:
Ypok 00001IeHHS U CUCTEMAaTH3AI[MH 3HAHU T

29.10.

18

18. O6001meHNe 1 cucTeMaTH3aus 3HAHUH 110 TeMe
«CTpocHHE BEIIeCTBaY

Tun ypoxa:

VYpok 000011eHHS U CUCTeMAaTH3aI[MK 3HAHU ]

§1-12

30.10.

19

F

Tumn ypoka : KOHTPOJIbHBIN YPOK

§MOBT
OpEHH

12.11.




20 | 1-2.Knaccudukanus XMUMHUUECKUX peaKuil B 2 13, 19.11.
- HEOPraHMYEeCKON U OPraHUYeCKON XUMUHU
21
TUIT YPOKA :
N3yuenue HOBOro Marepuaia
§13,
yip
1,2,5
§14,
yop. 1-
4
Coo0
HICHUS
22 | 3. PeuieHue 3a1a4 1o TeEMeE. 1 20.11.
23 | 4. CkopoCcTh XUMHUYECKOU peakiinu 1 26.11.
TUII YPOKA :
N3yueHnue HOBOro Marepuaiia
§15,
yup.
1,3,6,7
Coo0
LIeHNA
24 | 5. YupakHeHHs 10 TeMe. 1 27.11.

Tun ypoxa:
Ypok 0000IIeHUS U CHCTEMAaTH3aIUH 3HAHUH




25 | 6-7 OO6paTUMOCTh XUMHYECKHUX PEAKIU. XUMHUIECKOE 2 03, 04.12.
- paBHOBecHe
26
TUIT YPOKA :
N3yuenune HOBOTO MaTepuaia, KOMOMHUPOBAHHBII
§16,
ynp.1-
6
Co06
HICHHS
27 | 8. Pomb BOABI B XUMHUYECKUX PEAKITUIX 1 10.12.
KOMOWHHPOBaHHBIH
§17,
ymp.1,
2,3,4,5
3amnuc
u
coo0r1
CHUSI
28 | 9-10. DnekTponuTHYECKAas! TACCOIMATIHS 11,17.12.
- 2
29 | Tun ypoka: KOMOMHUPOBAHHBIN
§17,
ymp.6,
7
coo011
SHHUSI
30 | 11-12. I'maponu3 opraHUIECKUX U HEOPTaHUIECKUX 2 18, 24.12.
- COEJIMHEHUN
31
Tun ypoka: ypok U3y4eHHs HOBOT'O MaTepHuasia
§18,
yIp.
1,3-5
Coo0
HICHUS
32 | 13-14. OxucauTeNbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 2 25.12.,14.01
- 20r
33 | Tun ypoka: KOMOMHUPOBAHHBIH




§19 mo
CJIOB
«OpmHa
KO
CaMBIM
L
ynp.1-
4

coo01
C€HUA

34

35

15-16.2nexTponus

Yok u3ydeHus: HOBOro MaTepuaia

2

§19

bi (9]
KOHIIZ,
yop.5-

15,21.01.

36

17.0000111€H1E ¥ cCHUCTEMATH3ALNS 3HAHUN 10 TEME.

Tun ypoxa:
Ypoxk 00001IeHNs U CUCTEMAaTH3AIINN 3HAHUN

§13-19
Wunus
uayan
bHBIC
3aJ]aHu
i

22.01.

37

I8 KoutpoiibHas padota Ne2 10 Teme: «Xumiriccrie

peaKmum

Tun ypoxa:
YPOK NMpOBEpPKHU 3HAHUHN U YMEHUI

1

28.01.




IToBTO

peHue.
Coo00
ICHHS
38 | 19. AHayiu3 KOHTPOJIbHOM PabOThI 1 29.01.
J%05010%0:3
ua.3a]
aHMs
39 | 1.Knaccudukanus HEOPraHUUECKNUX COSTUHCHUI 1 04.02.
Tun ypoka
YPpok H3ydeHHss HOBOrO MaTepuaa
3anmc
u
40 | 2.Knaccugukanus opraHMuecKHX COCTUHEHUH 1 05.02.
Tun ypoka
YpOKk H3ydeHHss HOBOrO MaTepuaa
3anuc
u
Coo006
LICHUS
41 | 3-4.Metamisl 2 11,12.02.
42

Tun ypoka: KoMOWHUPOBaHHBII




§20,
ymp.1-

Coo0
LEHUSA

43

5.Koppo3sus memannos
Tun ypoka: KoMOMHUPOBAaHHBII

§20.
Crp.
170,
yop.6-

co0011]
EHUs

18.02.

44

45

6-7. HemeTtaymiel

Tun ypoka: YII3Y

§21,
yop.1-

Coo0
LIEHAS

19,25.02.

46

47

8-9.KucinoTel HeOpraHU4IECKe U OPTaHMIECKHE

Tun ypoxka
KoMOuHnpOBaHHBIH ypOK

§22,
ynp.1-

Coo6
LIEHUS

26,03.03.




48 | 10-11.0cHOBaHHS HEOPTrAaHUYECKUE U OPTAaHUUYCCKHE 2 04,10.03.
49 | Tun ypoka
KomMOuHMpOBaHHBIH ypOK
§23,
yop.1-
5
50 | 12-13. Conu 2 11,17.03.
51 | Tun ypoka
KomMOuHupoBaHHBIN ypOK
§24,
ynp.1-
5
52 | 14.TenetnuecKast CBA3b MEKIY KIIaCCaMu 18.03.
HEOPraHMYECKUX M OPTaHUYECKHUX COCTUHEHHI 1

Tun ypoka




Ypok 00001IeHNS U CHCTEMaTH3AIMY 3HAHUH

§25,
ynp.1-
5
MOJITOT
OBHTBC
K
I.P.
No2
53 | 15.0000111eH1E ¥ CUCTEMATH3AIIMs 3HAHUM 110 TEME. 1 31.03.
Tun ypoka
Ypok 000011IeHHS U CUCTeMAaTH3aI[MK 3HAHU ]
§20-25
MOJITOT
OBHTEC
K
K.P.
Ne3
54 _ 1 01.04.
Tun ypoxka: nposepka 3YH
IToBTO
peHue
Coo06
IIICHUS
55 | 17. AHanu3 KOHTPOIBHOU Wumus | 07.04.
paboThI nm.3a7
aHMs
56 | l.Ilpaktuueckas padbora Nel «Ilomyuyenue, coOupanue u 1 08.04.
pacmo3HaBaHue razoB» Tum ypoxa
[IpakTrueckas padora
Otuer
o IL.P.
57 | 2.Ilpaktudeckas pabota Ne2 «XuMHUUECKHE CBOHCTBA 1 14.04.
Kucaom» Tun ypoka
[pakTuueckas pabora
Ortuer
o ILP.
58 | 3. llpakruueckas pabora Ne3 «Pacro3HaBaHHe BEIIECTB» 1 15.04.
Tun ypoka
[IpaxTrueckas pabora
Ortuer

o IL.P.




Tema 5. Ilosmopenue ocroeHblx 6onpocos Kypca (9uacos)

59 | 1-3. TecToBbIil KOHTPOJIB IO TEME «YTiIeBoAOpoasl» | 21,22,28.04.
- Tun ypoka: nposepka 3YH , koppektupoBka 3YH
61
62 | 4-6. TecToBBIN KOHTPOJIb IO TEME 29.04.,06, 12.05.
- «Kucnoponoconep:xaiiie opraHn4eckie
64 | coenuHEeHUN»
Tun ypoka: npoBepka 3YH , koppexktupoBka 3YH
65 | 7-8. TecToBBIN KOHTPOJIb IO TEME 13,19.05.
- «A30Tco/IepKaIe OPTAHUYECKUE COSTUHEHUSD)
66 | Tun ypoxka: npoBepka 3YH, koppektupoBka 3YH
67 | 9. TecToBslil KOHTPOIb MO TeMe «lleproanueckuii 20.05.

3akoH u [ICXD JI.11. MenneneeBay
Tun ypoxka: nposepka 3YH , koppektuposka 3YH







