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YueOnsIii mian coctarisieT 340 yueOHbIX YacoB. B ToM vnce:
B 10 xmacce 170 yueOHBIX yacoB U3 pacdera 5 ydeOHBIX 4acoB B Henemo (34 y4eOHbIX HEIETH )

B 11 kmacce 170 yaeOHBIX 4acoB U3 pacyeTa 5 yueOHbBIX 4acoB B Henento (34 yueOHbIX HEIeIH )

IIpakTHyeckue padoThbl U3 NPAKTHKYMA NepPeHeceHbl B COOTBETCTBYIOIIUE TEMBI Kypca.

JInuHOCTHBIE,MeTanpeAMeTHbIeUNPeAMeTHbIEPE3YJJIbTATHIOCBOCHUSIY4eOHOT 0TI pe/T
MeTa «XUMUI»

IInanupyemsie JUHHOCTHBIE pe3yabTarhbl 0CBOCHUS] XUMHH:

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLIEHNH 00yYaromuxcs K cede, K CBoemMy 3/10pOBbI0,
K MO3HAHUIO ceds:

OopucHTalusa o6yqa}01unxc>1 Ha JOCTHXKCHHUEC JIMYHOI'O CHACThA, pC€alu3alluiO ITO3NUTHUBHBIX
JKU3HCHHBIX IMEPCIICKTUB, MHUIIUATUBHOCTD, KPCATUBHOCTDb, TOTOBHOCTL U CITOCOOHOCTH K
JIMYHOCTHOMY CaMOOIIPEACTICHUIO, CIIOCOOHOCTB CTaBHUTh LEJIM U CTPOUTH )KU3HCHHBIC I1JIAHBI;

TFOTOBHOCTb U CLIOCOOHOCTH 00€CTeuuTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO )KU3Hb B
IPOLIECCE CAMOCTOSATENLHOM, TBOPUECKON M OTBETCTBEHHOMU JICATEILHOCTH;

TOTOBHOCTE M CIIOCOOHOCTh 06yqa}01u1/1xcs1 K OTCTauBaHHUIO JIMYHOI'O JOCTOMHCTBA,
COOCTBEHHOTO MHCHUs, TOTOBHOCTDb U CIIOCOOHOCTH BBIpa6aTBIBaTL CO6CTBCHHYIO IIO3UILIMIO I10
OTHOIICHHIO K O6HI€CTB€HHO-HOJII/ITI/I‘-I€CKI/IM COOBITUSIM MpOoNIOTO U HACTOAIICTO HA OCHOBE
OCO3HaHHUA U OCMBICIICHUA UCTOPUH, JYXOBHBIX HGHHOCTCI;'I n I[OCTI/I)KGHI/Iﬁ Halieu CTpaHbI;

TOTOBHOCTE M CIIOCOOHOCTh 06yan01uchs1 K CaMOpPa3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBCTCTBHUHU C O6IJ_I€‘16JIOBG‘I€CKI/IMI/I OCHHOCTAMU U UJACAIaMU I'PAKIAHCKOI'O O6IJ_[CCTBa,
HOTp€6HOCTI) B (1)I/ISI/I‘ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeHI)HOfI
JACATCIIbHOCTBIO,

NPUHATHE U pean3alus IIEHHOCTEH 3/10poBOro U 0e30macHoro o0pasa KU3HH,
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIIEHUE K COOCTBEHHOMY (DU3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBBIO;

HCIIPUATHUEC BPCAHBIX TPHUBBIYCK: KYPCHU, YHOTpe6J'IeHI/IH AJIKOT'OJIA, HAPKOTUKOB.

JInuHocTHBIE pe3yJbTaThl B chepe oTHOMIEeHHIT o0yyaromuxcs K Poccun kak k Pogune
(OteuectBy):

poccuiickasi HICHTUHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUICKON UIACHTHYHOCTH B
MOJUKYJIBTYPHOM COLIMYME, YyBCTBO MPUUYACTHOCTH K UCTOPUKO-KYIBTYPHOI OOIITHOCTH
poccuiickoro Hapojaa u cyabde Poccun, maTpuoTusm, TOTOBHOCTE K CTyKeHUt0 OTedecTBy, €ro
3allNTE;

yBa)KEHHE K CBOEMY Hapo/y, YyBCTBO OTBETCTBEHHOCTHU repes PoauHoi, ropaoctu 3a
CBOM1 Kpaii, CBOIO PomHy, MponuIoe 1 HacTOsIIee MHOMOHAMOHAJILHOTO Hapoja Poccnn,
YBa)XKEHHE K FOCY/IapCTBEHHBIM CUMBOJIaM (Tep0O, diar, TUMH);

(opMHUpOBaHNE YBaXKEHUS K PYCCKOMY S3BIKY KaK rOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepanuu, sBISIOMIEMYCS OCHOBOW POCCUIHCKON UAEHTUYHOCTH U IVIaBHBIM
(bakTOpoM HAIIMOHAIBHOT'O CaMOOTPEEIICHNUS;

BOCIIUTaHHE YBAXKEHUA K KYJIBTYpPE, S3bIKaM, TPATULMAM U 00bIYasiM HapoJI0B,
npoxkuBaromux B Poccuiickoit @enepannu.

JInuHOCTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4alOIIUXCH K 3AKOHY,
rocyJapcTBy U K I'PaKAaHCKOMY 001IECTBY:

TPaXXAaHCTBCHHOCTD, I'PAKAAHCKAA MTO3UIHA aKTUBHOT'O U OTBETCTBCHHOTI'O YJICHA



POCCHIICKOT0O 00IIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M 00S3aHHOCTH,
YBaJKAIOIIEr0 3aKOH U IIPAaBOMOPSIOK, OCO3HAHHO MPUHUMAIOLIETO TPAAULIMOHHBIE
HaIlMOHAJIbHBIC M 0OIIEYEIOBEUECKUE T'yMaHUCTUYECKHE U IEMOKPATHUECKUE [IEHHOCTH,
TOTOBOI'O K YYaCTHIO B OOILECTBEHHOM KHU3HU;

NpU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX IIPaB M CBOOO/] YEIOBEKa, KOTOPHIE
IPUHAAIEKAT KAKJOMY OT POXKJIEHUS, FOTOBHOCTh K OCYILIECTBIEHUIO COOCTBEHHBIX MpaB U
cB00O] 0€3 HapyIIeHHs TPaB U CBOOO IPYTHX JIUI], TOTOBHOCTb OTCTAMBATh COOCTBEHHBIE
IpaBa U CBOOO/IbI YEJIOBEKA U I'PakJaHMHA COIVIACHO OOIENPU3HAHHBIM IIPUHIIMIIAM U HOpMaM
MEXIYHApOJHOIO 1pasa U B cooTBeTcTBUU ¢ KoHcTuTymen Poccuiickoit @enepannu, npaBoBas
Y TIOJIUTUYECKAs TPAMOTHOCTB;

MHUPOBO33pEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
00I11eCTBEHHOH NMPaKTHKH, OCHOBAaHHOE Ha AUAJIOre KYJbTYp, a TAKKE Pa3IM4HbIX (GOpM
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE; HHTEPUOPU3ALIUS
LIEHHOCTEN AEMOKPATUH U COLUAILHON COJIMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY
PEryJINPOBAHUIO OTHOILLIEHUH B TPYIIIE WIN COLMATIbHON OpraHu3aluy;

T'OTOBHOCTDb 06yqa101m/1xc;1 K KOHCTPYKTUBHOMY YYAaCTUIO B IIPUHATUU peH.IeHHfI,
3aTparuBarolinx MUX IpaBa U UHTECPEChI, B TOM YUCJIC B pa3JINYHBIX (bOPMaX O6HIGCTBCHHOI71
caMoOoOpranu3annu, CaMOyIIpaBJICHUA, 06H_[6CTB6HHO 3HAYMMOM ACATCIIBHOCTH,

IIPUBEPKEHHOCTh UAESIM HHTEPHALMOHAIN3MA, APY>KObl, paBEHCTBA, B3aMMOIIOMOLIU
HapOJ0B; BOCIUTAHUE YBAXKUTEIbHOIO OTHOLIEHHS K HALIMOHAJIBHOMY JJOCTOMHCTBY JIFOJIEH, UX
YYBCTBAM, PEJIUTHO3HBIM YOSKICHUSM;

TOTOBHOCTH 00YYaIOIINXCS POTUBOCTOSITH UICOJIOTUU IKCTPEMHU3MA, HAIMOHATIN3MA,
KceHO(OOUH; KOPPYIIIHH;, TUCKPUMHUHAIIMA IO COITMATBHBIM, PEIIMTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM U JIPYTUM HETaTUBHBIM COLUAJIBHBIM SIBJICHUSM.

JIMYHOCTHBIE pe3yJbTaThbl B C(I)epe OTHOIIEHUH oﬁyqamumxca C OKpPYKalOIMMHU JIIOAbMHU:

HPAaBCTBCHHOC CO3HAHUC U ITOBCACHUC HAa OCHOBE YCBOCHUS O6H.I€‘I€J'IOB€‘I€CKI/IX
HeHHOCTef/'I, TOJICPAHTHOT'O CO3HAHUA U TOBCACHUA B IOJUKYJILTYPHOM MUPEC, TOTOBHOCTU U
CIIOCOOHOCTH BECTH AUajior ¢ ApyrumMu JroaAbMU, 10CTUTATh B HEM B3aUMOIIOHUMAHUSA, HAXOAUTH
06HII/I€ oEJI U COTPYAHUYATD AJId UX DOCTHIKCHUA,

MPUHATHE TYMaHUCTUYECKUX LIEHHOCTEN, OCO3HAHHOE, YBAXKUTEIBHOE U
100poXkKeNnaTenbHOe OTHOIIEHUE K APYroMY YelIOBEKY, €F0 MHEHHUIO, MUPOBO33PEHUIO;

CHOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAaHUE MO3UTUBHOTO OTHOIIEHUS K JIIO/SIM, B
TOM YHCJIE K JIUI[aM C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBSI M1 UHBAJIUAAM; O€peKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U IICUXO0JIOIHIECKOMY 3/I0POBbIO
JIPYTHX JIIO/IEH, YMEHUE OKa3bIBaTh IEPBYIO MOMOIIIb;

¢dbopMupOBaHUE BbIpAXKEHHOW B TOBEIEHUH HPABCTBEHHOM MO3UIIUU, B TOM YHCIIE
CITOCOOHOCTH K CO3HATEILHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHUS U TTOBEJICHUS Ha
OCHOBE yCBOEHUs 00IIeueIOBEYECKUX [IEHHOCTEW U HPaBCTBEHHBIX YyBCTB (UECTH, AOJTa,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U IPYKETIO0HS);

pa3BUTHE KOMIETEHIIUNA COTPYTHUYECTBA CO CBEPCTHUKAMU, IETHMHU MIIAJIIIETO
BO3pacTa, B3pOCIBIMUA B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yu4eOHO-
HCCJIEIOBATEILCKOM, MPOSKTHON U IPYTUX BUIAX JEATEIBHOCTH.

JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4alOIIUXCS K OKPY/Kal0LeMy MHUPY,
sKMBOM NPUPOJIE, XYA0:KECTBEHHOU KYJAbTYype:

MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYMMOCTH HAYKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIaJCHUE TOCTOBEPHOU
uH(popMalel o0 NepeIoBbIX JOCTHKEHUAX U OTKPBITUSX MUPOBOW U OT€YECTBEHHON HAYKH,



3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpA U OOIIECTBA;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATEILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPOo(ecCHOHAIBHOM U O0IECTBEHHOM JeSITEIbHOCTH;

HKOJIOTMYECKAs KyJIbTYpa, OEpeXHOE OTHOILIECHUS K POJHON 3eMJle, IPUPOIHBIM
6orarcTBam Poccun u Mupa; moHMMaHue BIUSHUS COLIMATBbHO-3KOHOMUYECKHX MPOLIECCOB Ha
COCTOSTHUE NMPUPOJHON U COLMAIBHOM CPE/ibl, OTBETCTBEHHOCTh 3a COCTOSIHME ITPUPOAHBIX
pecypcoB; YMEHHS U HABBIKU Pa3yMHOT'O MPUPOIONOIb30BaHUS, HETEPIMMOE OTHOLIEHUE K
JEMCTBUSAM, IPUHOCSIIIUM BpPEJI SKOJIOTUH; IPHOOPETEHUE OMBITA SKOJIOTO-HAIIPABICHHOMN
NeSITEIbHOCTH;

ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K CTETHYECKOMY 00yCTPOUCTBY
CcOOCTBEHHOI'O OBITA.

JInuHOCTHBIE Pe3yJbTAThI B c(hepe OTHOIEHHI 00YyYAOIIHUXCH K CeMbe U POAUTEISIM, B
TOM YHCJIE NOATOTOBKA K cCeMEeHHOM KU3HU:

OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS
IIEHHOCTEH CEMEMHOM KH3HU,

MOJIOKUTEIBHBIN 00pa3 CeMbH, POAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOPU3AIINS TPAAULMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHoCTHBIE Pe3yJbTaThI B c(pepe OTHOIIEHUS 00yUalOIIUXCsl K TPyAY, B chepe
COIHATBHO-I)KOHOMUYECKUX OTHOIIEHHUIA:

yBa)KCHHE KO BCEM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIUTE CBOCH
COOCTBEHHOCTH, OCO3HAHHBIN BHIOOP Oynyiiel mpodeccuu Kak MyTh U COoco0 pean3aiu
COOCTBEHHBIX )KH3HCHHBIX IIJIAHOB;

TOTOBHOCTH OOYUYAIOIIUXCSI K TPYAOBOM MPOPECCHOHATLHON JISATEIIbHOCTH KaK K
BO3MOXKHOCTH YYaCTHs B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHATILHBIX MTPO0JIEM;

NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOJAM TPYAa, TPYAOBBIM TOCTHIKEHUSM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HbIM BHJIaM TPYAOBOM
JIESATEIbHOCTH;

TOTOBHOCTH K CaMOOOCITYKHBaHHIO, BKJIIOUast 00y4YeHHE U BHITIOJTHEHHE JOMAITHUX
00s13aHHOCTEM.

JInunocTHBIE pe3yJbTaThl B chepe PU3NIECKOro, NCUX0I0rH4€CKOro, COMaILHOI0 U
aKa/JieMU4ecKoro 0J1arono/y4us 00y4aronuxcs:

¢du3nveckoe, IMOIMOHAIBHO-TICUX0JIOTHYECKOE, COLIUAIBbHOE OJIaronoaydue
oOyJaronuxcs B )KU3HU 00pa30BaTeNIbHON OpraHM3aliy, OLlyIEHHE 1eThbMU 0€30M1aCHOCTH U
MICUXOJIOTHYECKOr0 KoM(pOopTa, THPOPMALMOHHON O€30MaCHOCTH.

MeTtanpeaMeTHbIMH pe3ylbTaTaMU U3ydeHUS peaMeTa « XUMHUSI» SBIIsSETCS
(dbopMupoBaHHE YHUBEpCAIbHBIX yueOHbIX nedcTBUi(YY /).

Pecynsmuenvie YVJI:

BBIITyCKHHUK Hay4uTCSA:

° CamMocToaTensHO 00HAPYXKUBATH U POPMYTUPOBATH IPOOIEMY B
KJIACCHOW Y MHIWBHIYAIFHOW Y4€OHOMH e TETLHOCTH.



. BriaBurates Bepcun penieHus mpo0aemMbl, 0CO3HABATh KOHEYHBIN pe3yIbTar,
BBIOMPATH U3 MPEIIIOKEHHBIX U HCKATh CAMOCTOSTEIILHO CPEACTBA JOCTHIKCHHUS
eIu.

. CoctaBnsaTh (MHAWBUIAYAIILHO WIH B TPYIIIE) IUIAH PEIICHUS TPOOIEMbI
(BBITIOJTHEHUS MTPOCKTA).

. [TonOupaTs Kk Kaxaou mpobieme (3a1ade) aIecKBaTHYIO €l TEOPETHUYECKYIO
Mojienb. PaboTas mo mpeio:KeHHOMY B CaMOCTOSATEIHHO COCTABIICHHOMY
UIaHy,

. Hcnonp30BaTh HApsILy ¢ OCHOBHBIMU JIOTIOJIHUTEIBHEIC CPEICTBA
(cripaBoYHAas TIUTEPATYpPa, CIIOKHBIC TIPUOOPHI, KOMIIBIOTED).

. [1aHupoBaTh CBOIO WHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaGoTaTh 110 caMOCTOATENBHO COCTABJICHHOMY ILIaHY, CBEPSISICh C HUM U IEIBIO

JESITEIIBHOCTH, UCTIPABJISISI OIIMOKH, UCTIONB3YSI CAMOCTOSTEIILHO MOI00paHHBIC

cpenctBa (B ToM uucie u IHTepHeT).

. CB000IHO MOJIB30BATHCSI BEIPAOOTAHHBIMU KPUTEPHSIMU OLIEHKU M CAMOOIICHKH,
UCXO/Is U3 LU U UMEIOIUXCS KPUTEPHUEB, Pa3iinyas pe3yabTaT U CIIoCOObI
JIEHCTBHI.

. B xozxe npencrasineHust MpoeKkTa JaBaTh OLIEHKY €ro pe3ysbTaTaM.

. CaMocTOsSITeThHO 0CO3HABATH IPUYMHBI CBOETO yCIIeXa WM HeycIexa U
HAXOAHTh CIIOCOOBI BBIXO/IA U3 CUTYAIH HEYyCIeXa.

. VYMeThb OLIEHUTH CTENEeHb YCHEIIHOCTH CBOEH MHIUBUAYaJIbHON 00pa30BaTeIbHON
NeSITETLHOCTH.

. JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KakoB s1»),

OTIPENIeNATh HAPABJICHUS CBOCTO PAa3BUTHUS («KAKUM S XOUY CTATh»,«4TO MHE JUIS
9TOTO HAJIO CACIATHY).

. Cpeocmeom ¢hopmuposanusi peryiaTuBHBIX Y Y [l ciy’kaT TEXHOJIOTHS ITPOOJIEMHOTO
Jajiora Ha 3Tare u3y4eHUs HOBOTO MaTepralia M TEXHOJIOTHUS OICHUBAHUS
00pa30BaTENIbHBIX JOCTUKEHUH (y4EOHBIX YCIIEXOB).

[losnasamenvuvie YVJI:

BbINyCKHUK HAY4YHTCS:

. AHanu3upoBaTh, CPAaBHUBATH, KJIACCUPHUIIMPOBATH U 0000I1ATh MOHSTHS:

. -laBaThb ONpEAENCHHE MOHATUSAM Ha OCHOBE M3YyYEHHOIO0 Ha pa3jIMyHbIX
npeaMerax yueOHOro Marepuana;

. -OCYLIECTBIATH JIOTHUECKYIO ONEpaIMi0 YCTaHOBIEHHS POJJOBUIOBBIX OTHOLICHMIA;

. -00001aTh MOHATHS— OCYIIECTBIIATH JOTHUECKYIO OTIEpAIHIO MePexXoa OT MOHSTHS
C MEHBIIMM 00BEMOM K MOHATHIO ¢ OOIBIINM 00BEMOM.

. Ctpouth  JIOTMUECKOE  pacCyXAEHHME, BKIIOYAIOIIEe  YCTaHOBJICHHE
NPUYMHHO-CIIEICTBEHHBIX CBSA3EH.

. Co3maBaTb MOJIENH C BBIACIICHHEM CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa,

npeoOpa3oBbIBATh MOJETH C IIeNbI0  BBIABIEHUS OOIIUX 3aKOHOB,
OTIPEACISAIONINX TAHHYIO ITPEIMETHYIO 00J1acTh.

. [TpencraBisaTh nHGOpPMAILMIO B BUJIE KOHCIIEKTOB, TaOJIHUI], CXEM, TPapHKOB.

. [IpeobpazoBbiBaTh MHGOpPMAIMIO W3 OJHOTO BHUIAB JAPYrol u BBIOMpAThH
ya00HYI0 AJist ce0st popMy pUKcalUU U peICTaBIeHus HHPOpPMaLUH.

. [lpencraBisate WHGOpPMANMIO B ONTUMAIBHOW (OpMe B 3aBUCHMOCTH OT
ajpecara.

. [ToHuMmasi MO3UIMIO JPYroro, pa3inyaTh B €r0 pPeyd: MHEHHE (TOYKY 3pEHUs),

JIOKA3aTeNbCTBO (apTyMEHTHI), (DaKThl; TUMIOTE3bl, aKCHOMBI, TeopuH. s 3Toro
CaMOCTOSITEILHO ~ WCIIOJIb30BaTh  pPA3JMYHBIE BHUABI YTCHHUS (M3ydaromiee,
MIPOCMOTPOBOE, 03HAKOMHUTEIBHOE, TOMCKOBOE), IPUEMBI CITYIIIAHHUS.



CamoMy co3gaBaTh MCTOYHMKM MH(MOpMAIlMM pPA3HOTO THUMA M JUIS  Pa3HbBIX
ayIMTOpHii, coOM0IaTh NHPOPMAITMOHHYIO TUTHEHY W TpaBHiIa WHOOPMAITMOHHOMN
0€30MacHOCTH.

YMeTh UCMOIb30BaTh KOMITBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJIOTUU

KaK HWHCTPYMEHT I JOCTMDKGHHS CBOMX IIelieii. YMeTh BbIOMpATh
aJICKBAaTHBIC 3aJlay€ WHCTPYMEHTAIBHBIC TIPOrPaMMHO-aIIapaTHBIE CPEICTBA

U CEPBUCBHL.

Kovmynuxamuenoie YV/I:

BbInyCKHUK HAY4YUTCSH:

OTtcramBasi CBOIO TOYKY 3pEHHS, NMPHUBOAMUTH apryMEHTHI, MOATBEpXKIas ux ¢akramu. B
JTUCKYCCHM YMETb BBIABUHYTH KOHTPAPIYMEHTHI, iepedpazupoBaTh CBOIO MbICIIb(BIa/IeHHE
MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4uThcs KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HaBaTh OMIMOOYHOCTH CBOETO MHEHHUS(ECIM OHO TaKOBO) H
KOPPEKTUPOBATH €rO.

[loHuMas MO3MILIMIO APYroro, pa3iu4aTh B €ro peud: MHEHHUE (TOUKY
3peHus1), IOKA3aTeNIbCTBO (apryMEHTHI), (DAKTBI; THIIOTE3bI, aKCHOMBI,
TEOPHH.

YMeTh B3TJIIHYTh Ha CUTYAllMI0O C WHOW TO3UIMH W JIOTOBApUBATHCS C
JIFOAbMH MHBIX IMO3ULIMH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y] CIy)KaT TEXHOIOTHS
po0sIeMHOTO Auanora (MoOYKAaroIui U MOABOISAIINI Auajor) u paborta B
MaJIBIX TPYIIAX, TAKKE MCIOIh30BAHUE HA YPOKAX JIEMCHTOB TEXHOJIOTUU
MPOAYKTUBHOTO UTEHUS.

Ilnanupyembie IIPEIMETHBIE pe3yabTrarbl 0CBOCHMSI XMMHH HAa YPOBHE CpeJAHero
001ero ooOpazoBaHus:

B pe3ynpraTte u3ydeHHs Y4eOHOro mpeaMeTa «XUMHsS» Ha YpPOBHE CPEIHEro OOILIero
o0Opa3oBaHMUS:

BoinmyckHuK Ha yriyOJIeHHOM ypOBHE HAYUUTCA:

pacKphIBaTh Ha MPUMEPAxX poJib XUMUH B (POPMUPOBAHUH COBPEMEHHOM HayYHON KapTHUHBI
MHUpPa U B IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKA, B3aUMOCBSI3b MEX/1y XUMHUEH U IPYTUMHU
€CTECTBEHHBIMU HayKaMM; HJUIFOCTPUPOBATh Ha PUMEPAX CTAHOBJIIECHHUE U IBOJIIOLIHIO
OpPraHMYeCcKOl XMMHMHU KaK HayKH Ha pa3IMYHbIX HCTOPUYECKHX 3Tanax ee pa3BUTHS;

YCTaHABJIMBATh MPUYNUHHO-CICACTBCHHBIC CBA3U MEKAY CTPOCHUCM aTOMOB XUMHWYCCKUX
9JICMCHTOB N ICPUOJUICCKHUM U3MCHCHUCM CBOWCTB XMMHUYECKUX DJIIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUU C MOJ0KEHUEM XUMUYECKUX JIEMEHTOB B IIEPUOINYECKOMN
CHCTEME; aHAJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, TPUMEHSIS MOJI0KEHUS
OCHOBHBIX XMMUYECKUX TEOPUI: XUMUYECKOTO CTPOEHHUS OPTraHUUECKUX coeAnHEHUN A. M.
BbytnepoBa, cTrpoeHust aToma, XMMUYECKOUN CBA3H, ANEKTPOIUTUYECKON TUCCOIIUAIIUHA KUCTOT
1 OCHOBaHHH;

YCTaHaBIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEX1Y CBOMCTBAMHU BEILECTBA U €T0
COCTaBOM M CTPOEHUEM; IPUMEHATH IIPABUIIA CUCTEMATUYECKON MEXIYHAPOTHOU
HOMEHKJIaTyphl KaK CPEJCTBA Pa3IMYeHUs U UJICHTU(UKALIMU BEIIECTB [0 UX COCTABY U
CTPOEHHUIO;



COCTABJIATh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE ()OPMYIIBI HEOPIaHUUECKUX M OPIraHUYECKUX
BEILIECTB KaK HOCUTENIeH nH(pOpMalMK O CTPOCHUH BELECTBA, €T0 CBOMCTBAX U
IIPUHAJUICKHOCTH K OIPEIECIIEHHOMY KJIaCCy COCIMHEHUM;

OOBSACHATH IPUPOJTY U CIIOCOOBI 0OOPA30BAHMSI XUMUYECKON CBS3H: KOBAJIGHTHOU (ITOJIIPHOM,
HETOJISIPHOM ), HOHHOU, METAJNIMYECKON, BOAOPOJIHON C IENbIO OMpPEIeICHUS XUMUYECKON
AKTUBHOCTH BEILIECTB; XapaKTepU30BaTh (PU3NUECKHE CBONCTBA HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB U YCTAHABJIMBATH 3aBUCUMOCTh (DU3HUECKUX CBOWMCTB BEIIECTB OT
TUIA KPUCTAJUTMYECKOMN pELIeTKH;

XapaKTEPHU30BaTh 3aKOHOMECPHOCTH B UBMCHCHHUHN XUMHNYCCKUX CBOMCTB IMPOCTBIX BEHIECTB,
BOJOPOOHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB,

IIPUBOAUTH IIPUMEPBI XUMHUUECKUX PEAKLIMM, pACKPBIBAIOIIUX XaPAKTEPHbIE XUMUIECKUE
CBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U3YyYEHHBIX KJIACCOB € LEIBI0 UX
UICHTUPHUKAINN U 00bACHEHHUS 001aCTH IPUMEHEHHUS;

OIIPCACIIATh MCXAaHNU3M PCAKLIMU B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ IMPOBCACHUA PCAKIINH U
IMPOTrHO3UPOBATH BO3MOKHOCTD IPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC THUIIA
XHUMHYSCKOM CBSI3U M aKTHBHOCTH PCarcHTOB;

YCTaHAaBJIIMBATb 3aBUCUMOCTD peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHn4CCKux COG,Z[I/IHCHI/Iﬁ oT
XapaKkTepa B3AUMHOI'0O BJIMAHUA aTOMOB B MOJICKYJIaX € LEJIbIO MIPOTHO3UPOBAHUSA ITPOAYKTOB
pE€aKuu;

YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XHUMHYCCKOM p€akuuu U CMCIICHUSA XUMHUYCCKOTI'O
PaBHOBCCH:A OT PA3JIMIHBIX (1)aKTOp0B C ICJIbIO OIIPCACIICHUS OIITUMAJIbHBIX YCHOBHI;'I
MMPOTCKAHUA XUMHUUYCCKUX ITPOLCCCOB;

YCTaHABJIMBATb TCHCTUUCCKYIO CBA3b MEKAY KJIaCCaMH HCOPraHUYCCKHUX U OPraHUn4CCKUX
BC€IICCTB AJId 000CHOBaAHHS HpHHHHHHaﬂbHOﬁ BO3MOXXHOCTHU MOJYYCHHA HCOPIraHNICCKUX U
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ 3aIaHHOT'0 COCTaBa U CTPOCHUS;

no0UpPaTh peareHThl, YCIOBUS U OMPEENATh MPOAYKTHI PEaKIIHii, TO3BOJISIOIINX
peann3oBath J1a00paTOPHbIE U MPOMBIIIJICHHBIE CIIOCOObI MOJYYCHUS] BAXKHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB;

OMPCACIIATh XapaKTEep CPpEAbl B PE3YJIbTATC T'MAPOJIN3a HCOPTAHNUCCKUX U OPTraHUYCCKUX
BCIICCTB U IPUBOAUTH MPUMEPLI THAPOJIN3a BCIICCTB B MMOBCEIHEBHOM KU3HHU YCJIOBCKa,
OMOJIOTHYECKUX OOMEHHBIX Imponeccax U MpOMBIIIINIICHHOCTH

MNPUBOAUTE NPHUMEPBI OKUCITUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ B IpHUpoac,
MMPOU3BOACTBCHHBIX NIPOHECCAX U KU3HCACATCIBHOCTH OPIraHU3MOB,

000CHOBBIBATh NMPAKTHUECKOE UCTIOIb30BAHUE HEOPIaHNYECKUX U OPIraHUYECKUX BELIECTB U
UX peaklui B IPOMBILUIEHHOCTH U OBITY;

BBITIOJTHATH XUMUYECKUI SKCTIEPUMEHT 110 PACTIO3HABAHUIO U TMOJYYCHHIO HEOPTaHWYECKUX
Y OPTaHUYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IUYHBIM KJIaccaM COSIMHEHH, B
COOTBETCTBUH C ITpaBHUJIaMH U ITPUEMaMU 0e30macHoO’ pa6OTBI C XUMHUYCCKUMU BEIICCTBAMHU
1 1a00paToOpHBIM 000PYAOBaHUEM;

MPOBOAMTDH pacueThl HA OCHOBE XUMUYECKUX (POPMYT ¥ YpaBHEHMH peakluil: HaX0XKJIeHHE
MOJIEKYJISIPHOM (pOpPMYJIbl OPraHMUECKOT0 BEIIECTBA MO €T0 MJIOTHOCTH U MaCCOBBIM JIOJISIM



AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, WJIU IO MPOJYKTaM CrOpaHusi; pacyeTbl MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO COCAMHEHHS B CMECH;

pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUH, €CIIU OJTHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET IPUMECH ),

pacyeTbl MacCOBOM MM 0OBEMHOM J10JIM BBIXOA MPOAYKTA PEaKIIUH OT TEOPETUUECKH
BO3MOXHOT0;

pacueTsl TEIUIOBOro 3 deKra peakiuu;
pacueTbl 00bEMHBIX OTHOIICHUH T'a30B IPU XUMUYECKUX PEAKIIMIX;

pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIMH, €CJIM OJHO U3 BELIECTB
JIAHO B BHJIC PACTBOPA C OIPEICIICHHONW MacCOBOM JI0JIEH paCTBOPCHHOTO BEIIECTBA;

MCII0JIb30BaTh METO/Ibl HAYYHOTO [TI03HAHUS: AaHAJIU3, CUHTES, MOJIEJINPOBAaHUE
XUMHUYECKHX TPOILIECCOB U SIBICHUI — MPHU pEIICHUH Y4eOHO-UCCIIEJ0BATENBCKHX 3a/1a4 10
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U paclO3HABaHUsI OPraHUYECKUX BEIIECTB;

BJIaACTDH IMpaBUJIaMH 0e3011aCHOTO 06pameH1/Is[ C CAKMMH, T'OPIOYUMHU U TOKCUYHBIMU
B€UICCTBAMHU, CpCACTBaAMU OBITOBOM XUMHU,

OCYIIECTBIISATh NOUCK XUMUYECKON NH(OPMALIMU 110 HA3BaHUSIM, UIECHTU(PUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BELECTB;

KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh XUMUUECKYIO HH(OPMALIUIO,
CoOJIeprKallyocsi B COOOIICHHIX CPEJICTB MaccoBoi nHpopMaiuu, pecypcax uTepHera,
HAyYHO-TIOMYJISIPHBIX CTAThIX C TOUYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISAX
BBISIBJICHUSI OIIMOOYHBIX CYXACHUI U (POPMUPOBAHUS COOCTBEHHOM MO3UILINU; TTPOOIEMHBIX
CUTyaluii 1 000CHOBAaHUY MPUHUMAEMBIX PEUICHHI Ha OCHOBE XUMUYECKUX 3HAHMIA,

MPEACTABISITh MyTH PEHICHUs] TI00aTbHBIX MPOOJIEM, CTOSIIMX TEpea YeIOBEYECTBOM, U
MEPCIEKTUBHBIX HAMpPaBICHUN pPAa3BUTUS XUMHUYECKMX TEXHOJOTHUM, B TOM YHCIIE
TEXHOJIOTMI ~ COBPEMEHHBIX  MaTepHalioB €  pa3au4HoON  (PyHKIHMOHAIBHOCTHIO,
BO300OHOBJISIEMBIX HCTOYHHKOB CHIPbs, MEpepabOTKH M YTWIM3ALUU TMPOMBIIUICHHBIX U
OBITOBEIX OTXOJIOB.

YCTaHABJIMBATh B3aMMOCBSA3H MEXKAY (aKkTaMy U TEOPHEH, IPUUNHON U CIEICTBUEM MPU
aHanuse

BbIHyCKHHK Ha yl".]'lyﬁ.]'lel—[l—lOM YPOBHE NMOJYYHUT BO3MOKHOCTH HAYIUTHCH:

Gopmynuposams yenv Uccie008aHUs, 8b108ULAMb U NPOGEPAMb IKCNEPUMEHMATLHO
2UNOme3vl 0 XUMUYECKUX CBOUCEAX GeWeCmE HaA OCHOBE UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 6CMYNAMb 6 XUMUYECKUE PeaKyuu, 0 Xapakmepe u npoOyKmax pasiuiHbix
XUMUYECKUX PeaKyuil;

CamMoOCmosAmMenbHO NIAHUPOBAMD U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONI00eHUeM
npasu 6e30nacHou pabomsl ¢ gewecmeamu U 1abopamopHuiM 000pPYO08aAHUEM;
UHmMepnpemupo8ams OAHHble 0 COCMAse U CMPOeHUU 8euecms, NOIY4eHHble ¢ NOMOUbIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

Onucsvledmsvb COCMOARUE DJIEKNIPOHA 8 ANMOMeE HA OCHO6€E COBPEMEHRHbIX KEBARMOB0 -
MEXAHUYECKUX npe()cmaeﬂeuuﬁ O CmpoeHuu amoma 07151 00BACHEeHUS pesyibmamos
CneKkmpalbHo20 AHaAlIu3a eeulecms,;



*  XApaxkmepuzo8amv po.ib A30MOCOOEPHCAUSUX 2eMEPOYUKTULECKUX COCOUHEHU U
HYKJIEUHOBBIX KUCJIOM KAK 8ANCHEUUUX OUOTI02UYeCKU AKMUBHBLX 8eUeCma; NPO2HO3UPO8Amb
B03MOACHOCIb NPOMEKAHUS OKUCTUMENLHO-80CCINAHOBUMENTbHBIX PEaKyYUll, 1eHCaujux 6
OCHOB8€ NPUPOOHBIX U NPOU3BOOCMBEHHBIX npoyeccos. Coaepxanune nporpammbl. 10—11
KJacchl. YTJ1y0JIeHHbI YPOBEHb.

Opranuveckas xumus. 10 kiaace
(5 u B Hexemto Beero 170 v, u3 Hux 10 4 — pe3epBHOE BpeMs)

Bgenenue (9 )

IIpeamer opranuveckoil xumMuu. OCOOCHHOCTH CTPOCHHMSI MU CBOWCTB OpPraHUYECKHX
COCIMHEHUH. 3HAUYCHUE U POJIb OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U B KU3HU
obmiectBa. Kpatkuii oyepk ucTopuu pa3BUTHSA OpraHu4eckor xumuu. [Ipeamnoceuiku cozgaHus
TEOPUU CTPOCHUS: TEOPUS PATUKATIOB M TeopHsl THIOB, paboTsl A. Kekyne, D. ®panknanma u A.
M. byrnepoBa, cbhe3n Bpadeil u ecrectBoucnbiTarese B r. [lneiiepe. OCHOBHBIE MOJOKEHUS
TEOpUU CTPOEHUSl OpraHUYecKkux coenuHeHuil A. M. ByrnepoBa. XuMmMuyeckoe CTpOEHUE U
CBOIICTBa OpraHuyeckux BemiecTB. M3oMepus Ha mpuMepe H-OyTaHa M U300yTaHa. DJIEKTPOHHOE
001ako U opOuTanb, UX (GOPMBI: S- U p-. DIEKTPOHHBIE U IEKTPOHHO-Tpadudeckre HopMyIIbl
aToMa yriepoja B HOpMajJbHOM U BO30YXKJIE€HHOM cocTosiHUsIX. KoBajieHTHas XxuMudeckasi CBs3b
U € Pa3HOBUIHOCTH: G- U 7-. O6pazoBanue monekyn Hy, Cly, Ny, HCI, HO, NH;3;, CHy, C,Hy,
C,H,. Bogoponnas cBsase. O6pasoBanue moHos NH;" um H3O'. CpasHenume oOMEHHOro u
JIOHOPHO-AKIIETITOPHOTO MEXaHW3MOB O0pa30BaHUs KOBAJIEHTHOH cBs3u. [lepBoe BasieHTHOE

3
COCTOSAHUEC — Sp -FI/I6pI/II[I/ISaI_II/I5I — Ha IpHu- MCEPEC MOJICKYJIbI MCTaHAa M JPYIruxX aJIKaHOB.
2
BTOpOG BAJICHTHOC COCTOSIHUEC — Sp -m6p1/1)11/13a111/m — Ha OpuUMEpPEC MOJICKYJIbI 3THUJIC- Ha.
TpeTLe BAJICHTHOC COCTOAHHEC — Sp-l"I/I6pI/II[I/ISaI_II/ISI — Ha IIpUu- MEpPC MOJICKYJIbI allCTUJICHA.

['eomeTpusi MOJIEKYJT 3THX BEIIECTB M XapaKTEPUCTHKA BHUJOB KOBAJICHTHOW CBS3M B HHX.
Mopens I'minecnu it 0OBSICHEHUS B3aMMHOTO OTTAJIKWBAHUS THOPUIHBIX OpOMTANICH M HMX
pacroyioXkeHuss B TMPOCTPAHCTBE € MHUHUMyMOM HHepruu. Jlemoncrpamuu. Komnexums
OpraHMYEeCKUX BEIIECTB, MaTepUaloB M u3aenuid u3 Hux. Moaenu monekyn CHys u CH3;OH;
C,H,, C,Hs u CgHg; H-OyTrana u n300yTana. B3anmoelicTBre HaTpHsl C 3TAHOIOM U OTCYTCTBHUE
B3aMMOJICHCTBUSL C JOUATWIOBBIM ddupom. Komeknus mNOTUMEPOB, NPUPOIHBIX U
CHHTETUYECKUX KayuyyKOB, JICKAPCTBEHHBIX MpemapaToB, kpacutene. [1lapocrepxHeBbie 1 00b-
emHbIie Mosienu Monekyn Hp, Cl, Ny, H,O, CHy. HlapocTtepkueBbie u o0bemMHBbIe Mojenn CHy,
C,H4, C,H,. Mogens oTTankuBaHUs THUOPHUAHBIX OpOUTANEH, BBIMOJHEHHAs C IOMOIIBIO
BO3AYIIHBIX IIaPOB.
TpeboBaHusi K YPOBHIO NOATOTOBKH 00YyUYaKOIIUXCS
IIpeamerHsbie
YMmeTh:
e  HCIOJI30BaTh IPH XapaKTEPUCTUKE OPraHUUECKHUX BEILIECTB IMOHATUS «OpTraHUuecKast
XUMUS, «IIPUPOJIHBIE, HCKYCCTBEHHBIE M CHHTETHUECKUE OPTraHUYECKUE COCTUHCHUSY,
e OTJIMYATh OCOOCHHOCTH, XapaKTEPHU3YIOIINE OPraHHUECKHUE COSTUHEHUSI.
MeTtanpeameTHsle
YMeTh:
e CTPOUTH JIOTUYECKUE LIETIH PACCYKICHUI;
e  CaMOCTOSTENHHO (hOPMYIHUPOBATH MO3HABATENBHYIO [EJIb U CTPOUTH CBOH JEHCTBUS B
COOTBETCTBUH C HEW;
e COCTaBJATH IJIAH JICHCTBUIA;
e  OMNpENeNsITh 3HAYEHUE U POJh OPTaHUIECKON XUMHUH.
Tema 1. CTpoenue u Ki1accu(puKaUA OPraHUYeCKUX coenHeHuit (154)
Knaccudukanust opraHUYecKUX COEIMHEHHH MO0 CTPOCHHUIO «YTJIEPOJHOTO CKEJeTay:
AIUKIINYeCKHe (AIKaHbl, ATKEHBI, AIKUHBI, ATKAJUEHBI), KapOOLUUKINYeCKHE (IIUKIOAIKAHBI U
apeHsl) W  rerepoumknandeckue. Krmaccudukanus — OpraHMYECKUX ~— COCIMHEHUM 10



(YHKIMOHAJIBHBIM TpYMIAM: CHUPTHI, (EHONbI, MPOCTbie A(PHUPBI, aJIbAETHIbI, KETOHHI,
KapOOHOBBIC KHCIIOTHI, CJIOKHBIC I(UPHI.

Homenxknarypa tpuBnanbsHas, pauronanbHas 1 MIOITAK. PannonanbHas HoMeHKIaTypa
kaKk npeamectBeHHUK HoMeHkIaTypel MIOITAK. [lpuHnumel oOpa3oBaHusi Ha3BaHUU
oprannueckux coeauHeHnidi 1o HIOITAK: 3amemieHusi, poJoHa4yaJlbHOM  CTPYKTYpBI,
CTapUIMHCTBA XapaKTEPUCTUUECKHUX Ipymil (an(aBUTHBINA TOPSAIOK).

CrpykTypHass U30MEpUSl U €€ BUIbL: HU30MEPUS «YIJIEPOJHOTO CKEJIETa», U30MEpPHUs
MOJIOKEHUS (KpaTHOM CBSi3M M (YHKIMOHAJIBHOW TPYIIBI), MEXKIAccoBas H30MEpHS.
IIpocTpaHcTBEHHass M30MEpUS U €€ BUJBL: T'€OMETpUYECKass U onTudeckas. buonoruueckoe
3HaYeHHEe  ONTHYecKol wu3omepuu. OrTpakeHHe OCOOEHHOCTEH  CTPOCHHS  MOJIEKYJ
FEOMETPUUECKUX U ONTUYECKUX U30MEPOB B UX HA3BAHMSIX.

Jemonctpanuu. OOpa3ibpl MpeACTaBUTENCH Ppa3IUYHBIX KJIACCOB OPTaHMYECKUX
COCMHEHUHN M IIapOCTEP)KHEBBIC MM OOBEMHBIE MOJENU UX Moyekyn. Tabmuisl «Haspanue
AJKaHOB M AJIKWIbHBIX 3aMecTuresiein» U «OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHHI.
[MapocTepKHEBbIE MOAENIN OPraHUYECKUX COECAMHEHMN pa3jIMuYHBIX KjIaccoB. Moaenu MoJieKys
M30MEPOB PA3HBIX BUJIOB U30MEPHUH.

TpeGoBaHus K yPOBHIO NOATOTOBKH 00y4AIOIINXCSH
IIpeamerHbIe

YMmerThb:
e HA3BIBaTh OCHOBHBIC MMOJIOKCHHS TEOPUHU CTPOCHHUS OPraHUYECKUX COCTMHCHUM;
o HUCIIOJIb30BAaTh IIOHATUA: «BAJICHTHOCTL), ((erIepOI[HBIfl CKCJIET», KI'OMOJIOI'Us»,
e  HA3BIBATh BHJI CBSI3U B OPraHMYECKHUX BEIECTBAX.
MetanpeameTHsle
YMmeThb:
o BI)I6I/IpaTI) CMBICJIOBBIC CAMHUIIBI 1 yCTaHaBJII/IBaTB OTHOIIICHUA MC)KI[y HUMU;
e ONpENENATh MOCIE0BATENFHOCTD IPOMEKYTOUHBIX LIE€JIeH ¢ y4eTOM KOHEYHOTO
pe3yiabTarta;
e HMHTETPUPOBATHCS B KOJUIEKTHB, YUUTHIBAS HAMYKME IPYTHX TOUYEK 3PEHUS HA PEIICHUs
IIOCTaBJICHHON 3a71a4H.

Tema 2 XuMnueckue peakuu B opranndeckoii xummu (10 u)

[lonsiTe 0 peakuusx 3amenieHus. ['alOreHHMpoBaHHE AJTKAHOB U ApPEHOB, IIETOYHOU
TUAPOIIN3 TAIOT€HAIKAHOB.

[lonsiTie o peakuusx npucoeAuHeHus. [wapupoBaHue, T'MAPOTATIOTEHUPOBAHUE,
rajoreHupoBanue. Peakuny nonumepusanuy U NOJIUKOHICHCALINH.

[TonsTe O peakUMsIX OTIHICIUICHUS (SIMMHHHUPOBaHU). JleruapupoBaHue aaKaHOB.
Heruaparauust cnuptoB. [ermapoxiopupoBaHue Ha mnpumepe raioreHainkaHoB. [loHstue o
KPEKHHTI€ aJIKAaHOB U JICMIOJIMMEPU3AI[MU TTOJIMMEPOB.

Peakunu nzomepuszanmu.

'omomuTHYECKUIT M TETEPOJIMTUYECKUM pa3pblB KOBAJIEHTHOM XHWMHYECKOW CBSI3H;
o0pa3oBaHHE KOBAJEHTHOM CBSI3M IO JIOHOPHO-aKIENTOpHOMY MexaHusmy. [lonsitue o
Hykieopune u snekTpoduine. Krnaccupukanus peaknuil Mo TUIY pEarupyromdx YacTHUI
(HykieoduabHbIe U 31eKTPOUIbHBIE) U MPUHIUIY U3MEHEHHUS COCTaBa MOJEKyJbl. BzaumHoe
BJIUSIHUE AaTOMOB B MOJIEKYJAaX OPraHMYEeCKUX BemecTB. WMHAYKTUBHBIN W ME30MEPHBIN
s dexTsl. [IpaBuno MapKoOBHUKOBA.

PacyerHble 3a1a4m.

1. Briuncnenue BbIX0Ja IPOAYKTa PEaKUU OT TEOPETUUECKH BO3ZMOKHOTO.
2. KomOuHMpOBaHHBIE 33/1a4H.

JemoncTpanuu. B3peiB rpemydero raza. ['opeHue MeTaHa WM MPONaHOOYTaHOBOM
cMecu (M3 Ta30BOM 3aKWTANKW). B3phIB CMeCHM MeTaHa WM MPOMaHOOYTaHOBOW CMECH C
KHCIIOPOJIOM (BO3IYXOM).

TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4aK0IIMXCH



IIpeameTHbIe

YMmeTh:
o Ha3bIBATH OCHOBHBIC ITOJIOXKCHU S TeOpI/II/I CTpOCHI/ISI OpI‘aHI/I‘ICCKI/IX COGI[HHCHHﬁ;
e  HCIOJIb30BATh MOHATHUS: «BAJICHTHOCTDBY, «YTJIEPOJIHBIN CKEIIET», «TOMOJIOTHS;
o Ha3bIBAThb BUJ CBsI3U B opraHqucm/Ix BCIICCTBAX.

MeTanpeameTrHbie

YMmeThb:
e  BBIOMpATH CMBICIIOBBIC €IUHUIIBI M YCTAaHABIUBATH OTHOIICHHS MEXK1y HUMU;
e  OMNpPENENIATh NOCIECI0BATEILHOCTh MPOMEKYTOUHBIX €€ C YYETOM KOHEYHOTO

pe3ynbTaTa;
I/IHTerI/IpOBaTbCSI B KOJIJICKTHUB, y‘-II/ITBIBaSI HaJIN4Yue z[pyrI/Ix TOYCK 3peHI/I$I Ha peH_IeHI/IH
MOCTaBJICHHOMN 3aJa4n

Tema 3. YrueBoaopoasl (36 u)

[Tonsitue 06 yrieBoaopoaax.

Ilpupoouvie ucmounuxku yzneeo0opodos. Heptb u ee mpombilieHHas mnepepadoTKa.
OpakIMOHHAs TEePEeroHKa, TEPMUYECKHI M KaTaluTUdeckuil KpekuHr. [Ipupoansiit ras, ero
COCTaB M IPAKTUYECKOE HCHosb30BaHuEe. KameHHblld yronb. KOKCOBaHHME KaMEHHOTO YIJIA.
[TpoucxoxaeHne MPUPOAHBIX HMCTOYHUKOB YIIEBOAOPOAOB. PudopmuHr, ankunupoBaHue u
apoMaTu3anus HEPTENPOIyKTOB. OKOJIOTHYECKHE AaCMeKThl J00bUM, IepepadOTKH U
MCIIOJIb30BaHUs MOJIE3HBIX HCKOMAEMBbIX.

Ankanwl. T'omonorndeckuid psag u oOmas ¢dopmyna ankaHoB. CTpoeHHE MOJEKYJIbI
MeTaHa M Jpyrux ankaHoB. M3zomepus ankanoB. dusznueckue CBOWCTBA allKaHOB. AJIKaHbI B
npupose. IIpombiluieHHbIE CIOCOOBI MOIYYEHHS: KPEKUHI aJKaHOB, ()paklMOHHAs MEPETrOHKa
HedTu. JlaboparopHbie crocoObl MOMyueHHUsl aJIKaHOB: CHHTE3 Bropia, nexapOoKcUInpoBaHue
coJieil KapOOHOBBIX KHCJIOT, THAPOIN3 KapOuma amomuHus. Peaknmm 3amemenus. ['openue
QIIKaHOB B Pa3NIMYHBIX YCIOBUSX. TepMudeckoe pas3iiokeHue alkaHoB. M3oMmepu3aiius alkaHoB.
[IpumeneHue ankaHoOB. MexXaHU3M peakUUU pPaJUuKaJbHOTO 3aMEIlEHHUs, €ro CTajuu.
[IpakTHyeckoe HCHOJIb30BaHUE 3HAHHM O MexaHu3Me (CBOOOIHO-paMKaIbHOM) peakluid B
MpaBUjIaX TEXHUKHU 0€30MaCHOCTH B OBITY U HA TIPOU3BOJICTBE.

Ankenwr. T'omonornueckuii psag u obmas ¢opmyna ankeHoB. CTpoeHHE MOJEKYJIbI
TWJIEHA M JpYruX aJkeHoB. l3omepus ankeHOB: CTPYKTypHas U HPOCTPAHCTBEHHAS.
Howmenknarypa u ¢usndeckue cBoiictBa ankeHoB. IloiaydeHne 3TUICHOBBIX YIJIEBOAOPOAOB U3
AJIKaHOB, raJIOreHAJIKaHOB U criupToB. [lonspusanus n-cBA3M B MOJIEKYJIaX aJIKEHOB Ha NpUMEpE
nporneHa. [lonstiue 06 nHAYKTUBHOM (+/) 3 dekTe Ha mpuMepe MOJIEKYNbl MporneHa. Peakuun
NpUCOEANHEHNs (TaJlOTeHUPOBAaHUE, THUAPOTraJloTeHUPOBAaHUE, TUApaTalus, TUIPUPOBAHUE).
Peakuuu okucieHus: U NOJIMMEPU3ALMN aIKEHOB. [I[puMeHEeHNe allKeHOB HAa OCHOBE MX CBOWCTB.
MexaHu3M peakiuu AIEKTPOPHIBHOTO MPUCOSANHEHHUS K ajkeHaM. OKHCIIeHHE aJKEHOB B
CMSTKUX» U «OKECTKUX» YCIOBUSX.

Ankuner. T'omonornueckuil psan ankuHoB. OOmas ¢opmyna. CTpoeHUE MOJIEKYJIIb
aneTwieHa W Jpyrux ainkuHoB. M3omepusa ankuHoB. HoMeHknarypa aneTHIEHOBBIX
yrieBogopoaoB. llomydeHne anaKWHOB: METAHOBBIM M KapOUAHBIA CrocoObl. Duzmyeckue
CBOMCTBA QJKWMHOB. Peakunuy NpUCOEIMHEHUS: TaJOr€HUpPOBAHME, THIPOTraJOT€HUPOBAHUE,
ruapatanus  (peakuuss Kydepoma), runpupoBanue. Tpumepusanusi anetuieHa B O€H30IL
[Tpumenenue ankunoB. Okucnenue aakuHoB. OcoOble CBOMCTBAa TEPMUHAIBHBIX AJKHHOB.

Ankaouenvt. OO6mas Qopmyna ankagueHoB. Ctpoenue Monekyn. HW3omepus u
HOMEHKJIaTypa ajkagueHoB. (Pusznueckue CBONCTBA. B3auMHOE pacrnojoKeHUe n-CBs3Ell B
MOJIEKYJIax aJIKa[MeHOB: KyMYJIHMPOBAHHOE, COMNpPsDKEHHOE, H30iupoBaHHOe. OcoOeHHOCTH
CTPOEHMS COMNPSDKEHHBIX AJIKAJMEHOB, UX IOJy4YeHHE. AHAJIOTMs B XUMHUYECKHMX CBOWMCTBAX
ankeHoB W ankagueHoB. [lomumepu3zanust ankaaueHoB. HarypanbHbIE M CMHTETHYECKHM



Kayuyku. Bynkanuzanus kaydyka. Pesuna. Pabotsr C.B. JlebeneBa. OcoOeHHOCTH peakuuit
MPUCOEANHEHHUS K aJIKaJleHaM C CONPSKEHHBIMU T-CBA3SIMHU.

Huknoankanet. IloHATHE O LMKIOAIKAaHAX M UX CBOWCTBAaX. ['OMOJIOrMYECKUH psAl U
obmas dopmyna nuknoaakanoB. Hanpspkenwe mukina B CsHg, C4Hg u CsHy, konpopmanum
CeHi2. M30Mepus nukioankaHoB (IO «yTJIEPOJHOMY CKEIETY», YUcC-, MPAanc-, MEXKKIACCOBAs).
XUMHYECKHE CBOMCTBA IMKJIOAIKAHOB: TOpPEHHE, PA3JIOKEHHE, paJuKaibHOE 3aMelleHUe,
nzomepu3arusi. OcoObie CBOKCTBA IIUKIIONPOIIaHa, IIMKI00yTaHa.

Apenwbt. benson xak npejacraBureib apeHoB. CTpoeHne MoieKybl 6en3zona. ConpsikeHue
m-cBsizedl. M3omepuss m HOMEHKIIATypa apeHOB, uX moiydeHue. ['omonoru OeHsona. Bnusuue
OOKOBOH IIeNMHU Ha 3JIEKTPOHHYIO MJIOTHOCTH COMPSDKEHHOTO T-00J1aka B MOJIEKYJIaX TOMOJIOTOB
OcH305la Ha MpUMepe Todyosa. XWMHYECKHE CBOWMCTBa OcH30yia. Peakiuu 3amemieHus c
yuactueM OeH3o0J1a: raJloreHUpOBaHKe, HUTPOBaHUE U ankuiupoBanue. [Ipumenenue OeHsona u
ero romoJoroB. PanukanpHOoe XiopupoBanue OeH3oia. MexaHU3M U YCIOBHS HPOBEACHUS
peakuu paguKaIbHOrO XJIOpHpoBaHus OeH3ona. Karanutuueckoe ruapupoBaHue OeH30IA.
MexaHu3M peakuuil 3eKTPOUIBHOTO 3aMELICHUS: TAIOTEHUPOBAHNS U HUTPOBAaHUS OCH3011a U
ero romosioroB. CpaBHEHHE PEaKIMOHHOW CIMOCOOHOCTM O€H305la M TOJIyoJa B pEaKLHUsix
3amenenusi. OpueHtupytouiee neictBue rpymnbl atoMoB CHs;— B peakuusix 3amelneHus c
yuactueMm Ttoiyona. Opuentantsl I u Il poma B peakiusx 3aMenieHHs] ¢ y4aCTHEM apeHOB.
Peakiiu 00KOBBIX 1ieTIEN aNKUIOEH30II0B.

PacuerHble 3agaun.

1. HaxoxneHwe MOJEKyIIpHOH (HOpMYIbl OPraHMYECKOTO COCTUHEHHS 110 Macce
(00beMy) MPOTYKTOB CrOpaHUSI.

2. HaxoxaeHue MOJIEKYISIpHON (pOpMyJIbl BEIIECTBA 1O €r0 OTHOCHUTENIBHOW MJIOTHOCTH
¥ MaccOBOI1 J10JI€ SJIEMEHTOB B COSMHECHHUSIX.

3. KoMOuHHUpOBaHHEIE 3aa4H.

HMemouncrpanuu. Komnekuus «[IpupoaHble MCTOYHHUKH YIIeBOIOpOAOB». CpaBHEHHE
nporieccoB ropeHuss HedpTtn W mpupogHoro rasza. OOpa3zoBanue HE(TSHOW IUIGHKA Ha
noBepxHocTH Bojbl. [InaBnenne napaduHa 1 ero OTHOIIEHHE K BOJE (pacTBOpEHUE, CPaBHEHUE
IUIOTHOCTEH, cMadumBaHue). Pa3jencHue cmecu OEH3MH — BOJA C IOMOMIBIO JICITHTEIHHOU
BOPOHKHU.

Mopnenu MoJieKys1 alKaHOB — IIapOCTEp>KHEBbIE U 00beMHBIE. BoccTaHOBIIEHHE OKCHIa
menu (II) mapapunoM.

[apocTepkHEBblE U 0OBEMHBIE MOJETN MOJEKYJ CTPYKTYpPHBIX M NPOCTPAHCTBEHHBIX
U30MepoB ankeHoB. OObEeMHBIE MOJENM MOJIEKYN ajlkeHoB. [lomydeHue sTeHa M3 3TaHOI’A.
ObecuBeunBanrne 3TeHOM OpoMHOHN Bozbl. OOeclBeuMBaHHWE 3TEHOM pacTBOpa MepMaHraHaTa
Kanus. ['opeHue 3TeHa.

[Tomyyenue anermineHa u3 kapOuja kamplius. B3zaumopeicTBue amerusieHa ¢ OpOMHOMN
BOZIOM. B3anMonelicTBre anieTuiieHa ¢ pacCTBOPOM IepMaHraHaTa Kanus. ['opeHue aneTuieHa.

Mopnenn (mapocTepHeBble U OOBEMHBIE) MOJIEKYJ aJKaJUeHOB C pPa3IMYHbIM
B3aUMHBIM DPACHOJOXKEHHEM T7-CBszed. Mopenu (mapocTepKHEBble U OOBEMHbIE) MOJEKYI
QJIKa/IM€HOB C Pa3JIMYHBIM B3aUMHBIM PACIOJI0KEHUEM T-CBA3EH.

[ITapocTepkHEBBIE MOJAENW MOJIEKYJ LHKJIOAJIKAHOB M ankeHoB. OTHoLIEHHE
LUKJIOT€KCaHa K pacTBOPY IepMaHraHara Kajausi 1 OpoMHOI BoJe.

[TapocTepkHeBbIE M 0OBEMHBIE MOIETH MOJIEKYJI OEH30I1a U ero roMoJoros. Paznenenue
C MTOMOUIBIO JIETUTEIHLHOW BOPOHKH cMecH OeH3071 — Bojia. PacTBopeHune B 6eH30J1€ pa3iInuHbIX
OpPraHMYECKHUX U HEOPraHMUYECKUX (HaIpuMeEp, Cephl) BEIECTB. DKCTpAarupoBaHUE KpacuTeIel 1
JIpYTUX BELIECTB (HampuMmep, HojAa) OEH30JI0M U3 BOJHBIX pacTBOpoB. ['opeHue OeHzouna.
OTtHomenue GeH30ia K OpOMHOM BOJIE U pacTBOPY IlepMaHraHaTa Kajus.

JlaGopaTopHble ONBITHI.

1. ITocTpoenne Mozenei MOIEKyYJ aJIKaHOB.

2. CpaBHEeHUE TUIOTHOCTH M CMEIINBAEMOCTH BOJIbI U YTJIEBOIOPO/IOB.

3. ITocTpoeHne Moenei MOIEKy aJIKEHOB.



4. ObHapyXeHHE aIKEHOB B OCH3HMHE.
IpakTnyeckne padoThbl.
1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COETUHEHUH.
2. YrieBo10opoibl
TpeGoBanus K ypPOBHIO NOATOTOBKH 00y4AaIOIINXCSH
IIpeamerHbIe

Ymers:
e BaXHEHIIME BEIECTBA: METaH, ITHJICH, alleTUJICH, IIACTMACCHI, Kay4yKu, OEH30J1 10

MEXIYHAPOJAHOU I «TPUBHAIBHON» HOMEHKIIATYype;

e  XapaKTEpU30BaTh CTPOCHUE U XMMHUYECKUE CBOMCTBA N3YYEHHBIX OPIraHUYECKUX

COCIMHECHU;

e OOBSICHATH 3aBUCUMOCThH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMS,

e  ONpPENENATh NPUHAMIEKHOCT K PA3JIMYHBIM KJlacCaM OPraHU4EeCKUX COEIMHEHUM.
MeTanpeamMeTrHbie
Ymers:

e BBIICNATH U GOPMYIUPOBATH MPOOIIEMY; CAMOCTOSITEILHO COCTABIIATH AITOPUTM

NESATEILHOCTH MPU PEIICHUH MPOOIJIEMBI;

e CIIUYATh CBOM JICHCTBUS C 3TAJOHOM H, IIPH HEOOXOIUMOCTH, BHOCUTh KOPPEKTUPOBKU;

IIPOBOJIUTH CAMOOLICHKY CBOMX 3HAHUN U YMEHMIA;

e aHaJIM3UPOBATH OOBEKTHI, BBIIETSS CYIIECTBEHHBIC IPU3HAKU
e TIPEICTaBIATH KOHKPETHOE COACPIKAHUE U MPEACTABIIATH €r0 B YCTHOM U MUCHbMEHHOM
dbopwme.

Tema 4 CniupTtbl u peHounl (14u)

Cnupmui. CoctaB u kjaccudukanus cnuptoB. M3omepus crnupToB (MOJ0KEHHE
TUAPOKCUIIBHBIX TPYII, MEXKJIAccoBas, «yIJEpOJHOro ckeneray). ®uznyeckue CBOMCTBA
CIUPTOB, UX MoNydyeHue. MexxmonekynsipHas BOAOpoaHas CBA3b. OCOOEHHOCTH JIEKTPOHHOTO
CTPOCHHUSI MOJIEKYJI CIIUPTOB. XWMHUYECKHE CBOMCTBA CIMPTOB, OOYCIIOBJICHHBIC HAIHYHEM B
MOJIEKYJIaX THAPOKCWIBHBIX TPYII: 00pa3oBaHHWE aJKOTOJISITOB, B3aUMOJECHCTBHE C
raJIor€HOBOJIOPOAAMH,  MEXMOJIEKYJSIpHasT W BHYTPUMOJIEKYJIIpHas  Jlerujparainus,
sTepuduKaiys, OKIUCIEHUE U JeTuaApupoBaHue cnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX
ciuptoB. KadecTBeHHass peakuusi HA MHOTOATOMHBIE CHHUPTHI. BaxHeline mnpencTaBUTeNd
crnupToB. PU3NONIOTMYECKOE ACHCTBHE METAHOJA M 3TaHOJA. AJIKOTOJIN3M, €ro MOCIEACTBUS.
[TpodunakTrka ankoronusma.

@Denonvt. denon, ero (Qu3Mveckre CBONCTBA M TONydyeHHE. XHMMHUYECKHE CBOMCTBA
¢denona xkak ¢pyHKIUS ero ctpoeHus. KucinotHeie cBoiicTBa. B3anMHOe BIUSIHIE aTOMOB M TPYIII
B MOJIEKYyJaX OpraHMYecKHUX BeliecTB Ha mnpumepe ¢enona. [lonmkonaeHcanus ¢eHona ¢
dbopmanbnerugom. KauecrBennas peakuusi Ha ¢enon. [Ipumenenne ¢enona. Kinaccudukarus
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOICTB BEIIECTB, COACPXKAIIMX TUIPOKCUIBHYIO TPYIIY:
BOJIbI, OJTHO- U MHOT'OATOMHBIX CIIUPTOB, (heHosa. DNeKTpouIbHOE 3aMelleHHe B O€H30IbHOM
kosblle. [IpuMeHeHrne mpou3BOaHBIX eHOoMa.

Pacyernbie 3a1aun. Beraucienus mo TepMOXUMHUYECKUM YPaBHEHUSIM.

Nemoncrpanuu. Dusnueckue CBOiiCTBa dTaHoNa, mpomaHona-1 wu Oyranomna-1.
[MapocTep>kHEBbIE MOJENM MOJIEKYJ HM30MEpOB ¢ MoyeKyasipHbIMU (opmynamu CsHsO u
C4H00O. KonnvecTBeHHOE BRITECHEHHE BOJIOPO/Ia U3 CIMpTa HaTpreM. PacTBopumocTh peHoma B
BOJIe TIpU OOBIYHOI M TIOBBIIIEHHON TeMmiieparype. BeitecHeHne ¢eHona u3 (eHomnsta HaTpus
yTroapHOM KucaoTor. Peakmus denomna ¢ xmopuaom xenesa (I10).

JlabopaTopHble ONBITHI.

6. [locTpoeHne Mozenel MOJIEKyYJ H30MEPHBIX CIIMPTOB.

7. PacTBOpMMOCTB CIUPTOB C Pa3JIMYHBIM YHCIIOM aTOMOB YTJIEpo/ia B BOJIE.

8. PacTBOpUMOCTh MHOTOATOMHBIX CITUPTOB B BOJE.

9. BzaumopeiicTBe MHOTOaTOMHBIX CIUPTOB ¢ rTusipokcuom meau (II).

10. BzaumoeiicTBue BOAHOTO pacTBopa eHosia ¢ OpOMHOMN BOJOM.



IIpakT4yeckue padoThl.

3. Cupthl ¥ HEHOITBI
Tpe6oBaHNs K YPOBHIO NOATOTOBKH 00y4aK0IIHXCS
IIpeamerHbIe

YmMmern:
e Ha3bIBAaTh BAJKHEWILIKME KMCIOPOIOCOIEPKAILNE OPTraHUUECKHUE BEIIECTBA!
e OOBSICHATH MOHATHE «PYHKIIMOHATBHAS TPYIITIAY.
e Ha3bIBAaTh U3YUYCHHBIE BEIIECTBA 10 MEKAYHAPOIHON WK

«TPUBHUAJIIBHOW» HOMEHKJIATYpPE;

e  XapaKTEpU30BaTh CTPOCHUE U XMMHUYECKUE CBOMCTBA N3yUYEHHBIX OPTaHUYECKUX

COCIMHECHU;

e OOBSICHATH 3aBUCUMOCThH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMS,

e OMNpENENATh NPUHAAICKHOCTD K PA3JIMUYHBIM KJIACCAM OPTaHUYECKUX COCAMHEHHI.
MeTanpeamMeTrHbie
YmMmern:

e  U3BJIEKATh HEOOXOAUMYIO JJI U3YUYEHHUS TEMbI MH(OPMALIMIO U3 PA3TUYHBIX

HMCTOYHHUKOB;

e  CaMOCTOAITEJILHO OINPEIENIATh IO3HABATEIBHYIO 33/1a4y U CTPOUTH JICUCTBUS B

COOTBETCTBUHU C HEW;

e  HCIOJIb30BaTh PA3JIMYHBIC MOJIEIU U CPEICTBA JIJIsl JEMOHCTPALIUA CBOUX 3HAHUM U

YMEHUU;

e TIPOBOJUTH CAMOAHAJIN3 KAYECTBA YCBOCHUS 3HAHMIA;
e  YYUTHIBATh HAJIMYME JIPYTUX TOUEK 3PCHHS Ha PEUICHUE TOCTABICHHBIX
o0pa3oBaTeNnbHbIX 3324, aHAIU3UPOBATh UX U IPUHUMATh BEPHOE PEIICHUE.

Tema 5 Aabpaeruasl. Kerounl (14u)

CrpoeHue MoJIeKyJl albAETUI0B M KETOHOB, MX H30MEpUs U HOMEHKJIATypa.
OcoOeHHOCTH CTpOeHUSI KapOOHWIBHOH Tpymibl. Du3ndeckne CBOHCTBA (GOPMaNBICTHIA U €r0
romMoJioroB. OTAenbHbIE NPEACTABUTENMN aJbJCTMIOB W KETOHOB. XMUMHUYECKHE CBOMCTBa
albACTUIIOB, OOYCIIOBJIGHHbIE HAJIUYMEM B MOJIEKYJIe KAapOOHWIBHOW TPYIIBI aTOMOB
(ruapupoBaHMEe, OKHMCICHHE aMMHAuYHBIMH PAacTBOpPaMH OKCHJAa cepedpa M THAPOKCHAA MEIu
(II)). KauecTBeHHBIE peakuMM Ha anbJerujbl. Peakius nonukoHJeHcanuu (opMaibAeruaa c
dbenomom. OcoOEHHOCTH CTPOEHUS M XUMHUYECKHX CBOMCTB KeToHOB. HykieodunsHoe
MPUCOCIUHEHHE K KapOOHWJIBHBIM coeAuHeHusM. [lpucoenvHeHne I1MaHOBOAOpOAA U
ruapocynbpuTa HaTpus. B3aumMHOe BIMSHHE aTOMOB B Mojekynax. [amoreHupoBaHue
alIbJACTUIOB U KETOHOB MO HMOHHOMY MeXaHM3My Ha cBery. KadecTBeHHass peakuus Ha
METUIIKETOHBI.

JMemoncTpanuu. IllapocTep>kHeBble MOAEIM MOJEKYT QJIbJECTHIOB M U30MEPHBIX UM
KeTOHOB. Peakuus «cepebpsHoro 3epkanay. OKucieHue anbaeruaoB ruapokcuom meau (1I).

JlabopaTopHble ONBITHI.

11. ITocTpoenue Mozenelr MOJNEKYJ N30MEPHBIX aJIbJETHIOB U KETOHOB.

12. Peakiusi «cepeOpsiHOTO 3epKajiay.

13. Oxucnenue anpaeruaoB ruapokcuom meau (II).

14. Okucienne OeH3alIbIeTHAa KUCIOPOAOM BO3IyXa.

IIpakTuyeckue padoTsbl.

4. Anbierujipl U KETOHBI.

TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4aK0IIMXCH
IIpeameTHbIe

Ymers:
e Ha3bIBAaTh BAXHEHIINE KUCIOPOIOCOAEPKAIINE OPraHUUYECKHUE BELIECTBA:
e OOBSICHATDH MOHATHE «PYHKIMOHATIbHAS TPYIIIaY.
e Ha3bIBATh U3YYEHHBIE BEIIECTBA 10 MEXAYHAPOAHON WM
«TPUBUAIIBHOI» HOMEHKJIATYPE;



e  XapaKTEpU30BaTh CTPOCHHE U XMMHUECKHUE CBOMCTBA N3YUEHHBIX OPraHUYECKUX

COCIUHCHMIA,

e OOBSICHATH 3aBUCUMOCTbH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMSI,;

e  OIPEIENATh NPUHAMIEKHOCTD K PA3JINYHBIM KJIACCAM OPraHUYECKUX COCIUHEHUM.
MertanpeameTrHble
Ymern:

e  U3BIEKaTh HEOOXOAMMYIO JUISI H3YUYEHHS TeMbl HHPOPMALIUIO U3 PA3TUIHBIX

HCTOYHUKOB;

e CaMOCTOSTENBHO ONPEAEIIATh NO3HABATENbHYIO 3a/]auy U CTPOUTH AEHCTBUS B

COOTBETCTBUH C HEU;

e HCIIOJIb30BATh Pa3IMYHbIE MOJAEIU U CPEACTBA JUIsl IEMOHCTPALIMU CBOUX 3HAHUI U

YMEHUI;

e IPOBOJUTH CAMOAHAJIN3 KAUE€CTBA YCBOCHUS 3HAHUI;

YUNTBHIBaTh  HaJIW4uM€ JPYrUX TOYEK 3pPEHHMS Ha  pPEUICHHE  IIOCTaBICHHBIX
00pa30BaTeNbHbIX 33]a4, aHAIU3UPOBATh UX U IPUHUMATh BEPHOE PELICHNE

Tema 6 KapOoHoBbIe KMCJIOTHI, CJI0KHBIE 3QUPBI U KUPLI (18 u)

Kapoonoewvie kucnomwvi. CtpoeHre MOJIEKY]T KapOOHOBBIX KHCJIOT M KapOOKCHUIIBLHOM
rpynnel.  Kiaccudukanus v HOMEHKJIaTypa KapOOHOBBIX KucioT. Pusnyeckue cBOICTBa
KapOOHOBBIX KHCIIOT M HMX 3aBUCHMOCTh OT CTPOCHHs MoJekyild. KapOOHOBbIE KHCIOTHI B
npupoze. buonoruyeckass posib KapOOHOBBIX KHCIOT. OOLIMe CBOHCTBA HEOPraHUYECKHX U
OpraHMYECKUX KHUCJIOT (B3aUMOJEUCTBUE C METaUIaMM, OKCHIAMH METajuIOB, OCHOBaHUSIMH,
coisiMM). BrusiHMe yrieBogOpOAHOTO pajuKala Ha CHIly KapOOHOBOW KHCHIOTHL. Peakius
STepU(HKAINY, YCIOBHS €€ MPOBEACHHUA. XMUMHYECKHE CBOWCTBA HEMPEIEIIbHBIX KapOOHOBBIX
KHCJIOT, OOYCIIOBJICHHbIE HAJMYUEM T-CBSI3M B Mojekyie. Peakuuu 531IeKTpoQHILHOIO
3aMEeNICHUS C y4acTHEeM OCH30MHOMN KUCIIOTHI.

Cnoocnuvte 3¢puper. CtpoeHue CIOXHBIX 3¢hupoB. HM3omepus clnoxHbIX 3(QUpPOB
(«yrJIepoTHOTO CKeJeTay M MeXKiaccoBas). HoMmeHkmatypa ciiokHbix 3¢upoB. OOpaTHMOCTh
peakuuu TepuduKalny, THAPOIN3 CIOXKHBIX 3¢upoB. PaBHOBecue peakuuu 3repudukanum —
THIPOIH3a; GaKTOPHI, BIUSIONINE HAa HETo. PemieHre pacueTHBIX 3a/1a4 Ha ONpPEACTICHHE BHIX0/1a
OpOAYyKTa peakiuu (B %) OT TEOPETUYECKH BO3MOXKHOI'O, YCTAaHOBJIEHHUE (OPMYIBI U CTPOCHUS
BEIIECTBA 10 IPOYKTaM €ro Cropanus (WiIu THUIPOJIN3a).

Kupur. Kupbsl — crnoxsble 3GuUpbl TINMIepuHa U KapOOHOBBIX kHcioT. CocTaB U
cTtpoeHue »xupoB. HomeHkiarypa u kiaccupukauus xupoB. Macna. XKupsl B npupoje.
buonornueckue ¢yHkuun xupoB. CBoiicTBa kHMpoB. OMBUICHHE XHPOB, MOJyYE€HUE MbLIA.
OObsicHeHHEe MOIOLIMX CBOMCTB Mbula. ['mapupoBanue xuakux >kupos. Maprapus. Ilonstue o
CMC. O6bsicHenne Moromux cBoiicTB Mbuta 1 CMC (B cpaBHEHHH).

JleMoHcTpanuu. 3HAKOMCTBO € (PU3MYECKMMH CBOMCTBAMHM HEKOTOPBIX KapOOHOBBIX
KHUCJIOT: MypPaBbUHOM, YKCYCHOH, IIPOITMOHOBOW, MacCJIsiHOM, 11aBEJIEBOM, TUMOHHON, OJIEMHOBOM,
CTeapuHOBOM, OeH30iHON. [loaydyeHre NMpUATHO MaxHYIIETo CIOKHOTO 3¢upa. OTHOLIEHUE K
OpOMHOI BOJe M pacTBOpPY NEpMaHraHaTa Kajusl MpeJeNbHOW M HempeaeabHOH KapOOHOBBIX
kucnot. [llapocTepkHeBble MOJEIN MOJIEKYN CIOKHBIX 3(DMPOB U M30MEPHBIX UM KapOOHOBBIX
KHCIO0T. OTHOLIEHUE CIIMBOYHOIO, MOJICOJHEYHOIO U MAIIMHHOTO Macja K BOJHBIM pacTBOpam
OpoMa 1 TiepMaHTaHaTa Kajus.

JlabopaTopHbIe ONBITHI.

15. Tloctpoenue Moneneil MOJIEKYJd H30MEPHBIX KapOOHOBBIX KHCIOT M CIOMXHBIX
a¢upoB.

16. CpaBHEHME CHIIBI YKCYCHOW U COJITHOW KUCJIOT B PEAKLUAX C IUHKOM.

17. CpaBHEeHHE PaCTBOPUMOCTH B BOJI€ KAPOOHOBBIX KHCIIOT M UX COJIEH.

18. BzaumopeiicTBHe KapOOHOBBIX KHUCIOT C OCHOBHBIMH OKCHJIAMU, OCHOBAHHSIMU,
aM(pOTEPHBIMU THIPOKCUIAMHU U COJISIMHU.

19. PacTBOPpUMOCTB )KMPOB B BOJE M OPrAHUYECKUX PACTBOPUTEIISX.

IKCNEePUMEHTAIbHbIC 32124 H.



1. Paco3HaBaH#e pacTBOPOB amerara HATpHs, KapOOHATa HATPHsI, CHIIMKATA HATPUS H
cTeapara HaTpus.

2. PactiozHaBanue o00OpasIoB CIMBOYHOTO Maciia U MaprapuHa.

3. [Tonyyenne kapOOHOBOW KMCIIOTHI U3 MBLIA.

4. Ilony4yeHue yKCyCHOM KUCIIOTHI U3 alieTaTa HaTpusl.

IIpakTnyeckmne padoTbl.

5. KapOoHOBBIE KHCIIOTHI.
TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4al0IIMXCS
IIpenmeTHbIe

Ymern:
e Ha3bIBATh U3YYEHHBIE BEIIECTBA 10 MEXIYHAPOIHON WIN «TPUBUAIBHON
HOMEHKJIAType;
e  XapaKTEepU30BaTh CTPOCHHE U XMMHUECKHUE CBOMCTBA N3YUEHHBIX OPraHUYECKUX
COECIUHCHMI,
e OOBSICHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHUSI;
e ONpEAeNsITh NPUHAMICKHOCTD K PA3JIMUYHBIM KJJacCaM OPraHUYECKUX COEUHEHUM;
e HCIOJIb30BaTh IPUOOPETEHHBIE 3HAHUSI U YMEHUSI 0€30I1aCHOr0 00pallleHus ¢ TOPIOYNMU
BEIIECTBaMH, J1a00OpPaTOPHBIM 000pyI0OBAHUEM.
MertanpeameTrHble
Ymers:
e  BBIIENATH U POPMYIHUPOBATH MPOOIIEMY;
e IIPOBOJUTH aHAJIU3 U3YYAEMOI'0 OOBEKTA, BBIAEIAS CYIIECTBEHHbBIE U HECYIIECTBEHHbIE
PU3HAKU;
e AHAJM3UPOBATh YCIOBUS U TPeOOBaHUS 3a/1aUH;
e ONpENENATh MOCIEI0BATEIbHOCTD IPOMEKYTOUHBIX LIEJIEH ¢ yUeTOM KOHEYHOI'O
pe3yibTara;
e  ONpEIENTh CIIOCOOBI B3aMMOJEHCTBHS C yUaCTHUKaMU 00pa30BaTeNIbHOTO MpoIiecca.

Tema 7 Yraesoasl (16 u)

MoHo-, 1u- u nonucaxapuasl. [IpeacraBurenyu Kaxuaou rpymisl.
buonoruueckas posib yriesoaos. X 3HaueHue B )KU3HU YeJIOBeKa U 00lIecTBa.

Monocaxapuowl. I'110x03a, ee puszndeckue cBoiictBa. CTpoeHne MoseKysbl. PaBHoBecus
B PacTBOpE IJIIOKO3bl. 3aBUCUMOCTh XMMHUYECKHX CBOMCTB TJIIOKO3bl OT CTPOEHUS MOJIEKYIIBI.
B3aumoneiictBue ¢ rugpokcuaoM meau (II) mpu komMHaTHOW TeMmepaType M HarpeBaHHH,
sTepudUKaLMsl, peakus «cepeOpsiHOro 3epKaiay, ruapupoBanue. Peakiun OpokeHus TIOKO3bI:
CIIUPTOBOTO, MOJIOYHOKHCIIOro. I'moko3a B mpupoae. buonorumdeckas poib TIIIOKO3BI
[IpmeHeHre TIIIOKO3bl Ha OCHOBE ee CcBOMCTB. DpykTO3a Kak H30Mep IUoKo3bl. CpaBHEHHE
CTPOEHHUSI MOJIEKYJ U XMMHUYECKHUX CBOWCTB TIIOKO3bl U (PppykTO3bl. PpyKTO3a B MPUPOJE U €e
Ouosiornyeckas poib.

Hucaxapuovr. CtpoeHue aucaxapu1oB. BocctanaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE
nucaxapuabl. Caxaposa, JJakTO3a, MajlbT03a, UX CTPOCHHME U Ouonormyeckas posb. ['maponus
nucaxapuioB. [IpomellieHHOE OTYYEHHE caXapo3bl U3 IPUPOJHOTO CHIPBS.

Honucaxapuowst. Kpaxman u 1eimonio3a (CpaBHUTENbHAS XapaKTEPUCTUKA: CTPOCHHUE,
CBOiIicTBa, Ouoyormyeckass poib). DHU3NYECKHE CBOWCTBA MOJIMCAXapUIOB. XHUMUYECKUE
cBOiicTBa moaucaxapunoB. I'maponu3 nonmcaxapunoB. KauecTBeHHas peakius Ha Kpaxmall.
[Tonucaxapuasl B mpupojie, ux ouoaorudeckas poib. [lpumenenue noiaucaxapunos. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX. B3anMoaeicTBIE HEeNTI0NI03bl C HEOPTaHUYECKUMHU U KapOOHOBBIMU
KHCJIOTaMU — 00pa30BaHHe CI0KHBIX 3(PUPOB.

Jemoncrpanuu. OOpa3ipl yriaeBoJ0B U U3/eNuid U3 HuX. B3anmoneiicTBue caxapossl C
ruapokcuaoM meau (II). Peakuus «cepeOpsiHOro 3epkana» ais TIOKo3bl. O3HaKOMIJIEHHE C
(¢u3nUeCKUMHU CBOMCTBaMHU LIEJUTIONO3bI M KpaxMmasia. HaOyxaHue He/Iroo3sl M Kpaxmaia B
BOJIC.



JlabopaTopHble ONBITHI.

20. O3HakoMIIeHUE C PU3NUYECKHUMH CBOMCTBAMU TIIFOKO3HI.

21. B3aumopeiicTBue IaoKo3bl ¢ ruapokcuaoM Meau (I1) npu oObIYHBIX YCIOBUSX U NIPU
HarpeBaHuHu.

22. B3auMoeiicTBHE TIIFOKO3BI M Caxapo3bl C aMMHAYHBIM PACTBOPOM OKCHA cepedpa.

23. KucnoTHBIN THAPOIU3 caxapo3bl.

24. KayecTBEeHHas peakus Ha Kpaxmall.

25. 3HaKOMCTBO € KOJUIEKIIMEH BOJIOKOH.

JKcnepuMeHTAbLHbIE 3a1a4H.

1. Pacnio3HaBaHue pacTBOPOB INIFOKO3bI U TINLIEPUHA.

2. OmnpeneneHye HaIM4uMs Kpaxmaia B MeJie, Xjaebe, MaprapuHe.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH 00y4aK0IIMXCS
IIpeamerHbIe
Ymers:
e Ha3bIBaTh BAKHEWIIIME OPraHUYECKHUE KUCTOThI
e  HCIIOJIb30BATh MPHUOOPETEHHBIC 3HAHUS U YMEHUS U1 0€301acHOro oOpalieHus ¢
TOKCUYHBIMU BEUIECTBAMU.
MeTanpeaMeTHbIe
Ymern:
e  AHAJIM3UPOBATH OOBEKT, BHIJEISS CYIIECTBEHHbIE U HECYILIECTBEHHBIC TPU3HAKY;
e 3aMEHSTHh TEPMHUHBI ONIPEICTICHUSIMU;
e CaMOCTOSTENHHO (POPMYIHUPOBATH MO3HABATEIBHYIO 33/1a4y U CTPOUTH CBOU JICHCTBUS B

COOTBETCTBHUU C HEH;

e CPaBHUBAIOT CBOM JICHCTBUS C 3TAJOHOM, BHOCST, P HEOOXOAUMOCTH, KOPPEKTHUBBL;
e  OMNpPEACISIIOT MOCJIEI0BATEIFHOCTh IPOMEKYTOUHBIX LIEJIEH C Y4ETOM KOHEUHOTO
pe3yibTaTa.

Tema 8 A3oTconepxaimue opranudeckue coequHenus (17 u)

Amuner. CoctaB u crpoeHue amuHoB. Kmaccudukanus, u3oMepuss U HOMEHKIATypa
amMuHOB. Anudarndeckue amuHbl. AHWwiMH. [lonydeHHe aMHHOB: aJKWIMPOBAHUE aMMHAKa,
BOCCTAHOBJICHHE HUTpOocoequHeHni (peakuust 3uHuHA). DuU3NyecKue CBOWCTBA AaMUHOB.
XUMHYECKUE CBOMCTBA aMUHOB: B3aUMOJICHCTBUE C BOJOM M KHUCIOTaMH. ['OMOJIOTHYECKUi psif
apOMATHYECKMX AaMHUHOB. AJIKMJIMPOBAHME M al[WIMPOBAHHE AaMHUHOB. B3anmHoe BiMsHUE
aTOMOB B MOJIEKyJlaX Ha MpUMEpe aMMHaka, alu(aTHd4ecKuX U apoOMaTHUYECKHUX aMHUHOB.
[IpuMeHeHne aMHHOB.

Amunokucinomot u 6eaxku. CoctaB W CTPOCHHE MOJIEKYJI aMUHOKHCIOT. M3omepus
AMUHOKHCIIOT. /[BOMCTBEHHOCTh KHMCIIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIIOT M €€ HPUYMHBIL.
BzaumopeiicTBe aMHUHOKUCIIOT C OCHOBaHUSIMU. B3anmMoneiicTBHE aMUHOKHUCIIOT C KUCIOTaMH,
oOpa3oBaHue CcIOXKHBIX 3QupoB. OOpa3oBaHHE BHYTPUMOJICKYJSPHBIX coliel (OUIONISIPHOTO
noHa). Peakiusi momukoHaeHCAIMU aMUHOKUACTOT. CHUHTETUYECKHE BOJIOKHA (KArpoH, HAHT U
np.). buonoruyeckas ponb aMuHOKUCIOT. [IpuMeHeHE aMUHOKHUCIIOT.

benku xak mpupoansie OuononuMepsl. [lenTuanas rpynmna aTOMOB M TIENTHAHAS CBA3b.
[Mentuabl. benku. IlepBuuHasi, BTOpUYHAST M TPETHYHAS CTPYKTYpbl OENKOB. XHUMHYECKUE
CBOIicTBa O€NKOB: TOpEHHE, JIeHaTypalus, TUApPOJIN3, KaueCTBEHHbIC (LIBETHBIE) pEaKLUU.
buonornueckue ¢ynkium OenkoB. 3HaueHue OenkoB. UeTBepTUUHAs CTPYKTypa OEIKOB Kak
arperaius O€IKOBBIX U HEOETKOBBIX MOJeKyll. ['obanpHas mpobiema OeTKOBOTO TOJIOAAHUS U
MyTH €€ pelICHUsI.

Hykneunoevie kucnomot. OOUMA TIUIaH CTpOEHUS HYKJICOTUnoB. [lonHsTHe o
MUPUMHUIUHOBBIX U MYPUHOBBIX OCHOBaHMsX. [lepBUuHas, BTOpUYHAS U TPETUYHASL CTPYKTYPhI
mostekynbl JIHK. buonormueckas pons JIHK u PHK. I'ennas mmxenepuss 1 OMOTEXHOJIOTHA.
Tpancrennbie GOPMBI KUBOTHBIX U PACTCHUH.



JemoncTpanuu. PactBopenne u ocaxzaeHue OenkoB. JleHaryparust  OenkoB.
KauectBennsie peakiuu Ha Oenku. Moxmenu momekynsl JIHK W pa3nudHBIX BHIOB MOJIEKYJT
PHK.

JlaGopaTopHble ONBITHI.

26. IlocTpoenue Moaenei MoJIeKysl HU30MEPHBIX AMUHOB.

27. CMenImBaeMOCTb aHWINHA C BOJOM.

28. O6pazoBaHue coJiel aMUHOB C KUCJIIOTAMHU.

29. KauecTBeHHBIC peaKIMK Ha OCIIKH.

TpeGoBaHNs K YPOBHIO NOATOTOBKH 00Yy4YaK0IIUXCS
IIpeamerHbIe

Ymers:
e Ha3bIBATh U3YYCHHBIC BEIIECTBA 10 MEXIYHAPOAHON WIH «TPUBUATIBHON»

HOMEHKJIATypE;

e  XapaKTEpU30BaTb CTPOCHHUE U XMMHUYECKHE CBOMCTBA N3YYECHHBIX OPraHU4YECKUX

COCIUHCHMUI,

e OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMUS;
e  ONpPENENATh NPUHAIICKHOCT K PA3IMYHBIM KJIacCaM OPraHUYEeCKUX COEAUHEHUI;
e HCHOJb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHHUs O€30I1aCHOT0 0OpaIleHus ¢ TOPIOUYUMHU

BEIIECTBAMH, JTA00OPATOPHBIM 000pyTIOBaHUEM.

MeTanpeaMeTHbIe
Ymers:
e BBLIENATH U POPMYJIUPOBATH NPOOIIEMY;
e TPOBOJUTH aHAIN3 U3Y4AEMOT0 OOBEKTa, BHIACISS CYIIECTBEHHBIE U HECYIIECTBCHHBIC
IIPU3HAKU;
e AHAJIM3UPOBATH YCIOBHS U TPEOOBAHMS 3a/1a4H;
e OIPEIENATH OCIEN0BATEIBHOCTD IPOMEKYTOUHBIX LIEJIEH ¢ yUeTOM KOHEYHOIO
pe3ynbrara;
OIpesieNATh CIOCO0b! B3aUMOJICHCTBUS C y4acCTHUKaMH 00pa30BaTeJIbHOTO Mpoliecca.

Tema 9 BuoJsiornyecku akTuBHbIe BenlecTBa (134)

Bumamunwpr. Tlonstue o ButamuHax. Mx knaccudukanus um obo3HayeHue. Hopmel
notpedseHus BuTaMruHOB. BonopactBopumslie (Ha nmpumepe ButamuHa C) U KUPOPaCTBOPUMBIE
(Ha mpumepe BuTamMMHOB A u D) Buramunsl. IloHarue 00 aBUTaMUHO3aX, THUIEpP- U
TUIIOBUTAMUHO3aX. [Ipodunaktuka aBUTAaMUHO30B. OtnenbHbIE peCTaBUTENN
BostopacTBOpuMbIX BUTaMuHOB (C, PP, rpynmnsr B) u xupopactBopumMbix BuTaMuHOB (A, D, E).
Nx duonmoruyeckas poib.

®Depmenmupt. TloHsTre 0 QepMeHTaX KaKk O OMOJOTMUECKUX KaTajau3aropax OenKoBOi
npuponbl. 3HayeHHe B OHOJOTMM W IPUMEHEHHE B MpoMbIIIeHHOCTH. Knaccudukanus
(bepmeHTOB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3((HEKTUBHOCTb.
3aBUCHUMOCTh aKTUBHOCTH (pepMeHTa oT Temmeparypbl U pH cpenbl. OcoOeHHOCTH CTpOEHUS U
CBOICTB B CPaBHEHUU C HEOPraHMYECKUMHU KaTaJau3aTOpaMHu.

T'opmonwr. TloHaTne O TOpMOHAX Kak OHOJOTUYECKH AaKTUBHBIX BEIIECTBAX,
BBITOJIHSAIOUINX SHIOKPUHHYIO PETYISILUIO JKU3HEAEATeNbHOCTH opranu3zMoB. Knaccudukarus
TOPMOHOB: CTEPOUbI, MPOU3BOAHBIE AMHUHOKHCIIOT, MOJUIENTH/IHbIE U OEIKOBbIE TOPMOHBI.
OTtaenpHbIE MPEICTaBUTEIN TOPMOHOB: 3CTPAIUOJI, TECTOCTEPOH, UHCYJINH, aJpEHAJINH.

Jlekapcmea. IlonsaTre 0 nekapcTBax Kak XMMHUOTEPANEBTUUECKUX Ipenaparax. ['pymnmsl
JIEKapCTB: CyabpaMuabl (CTPENTONN), aHTUOMOTHKU (TICHUIIMIUIMH), aclUpuH. be3omacHbie
crocoObl TPUMEHEHHUs, JeKapcTBeHHble ¢opMmbl. KpaTkue ucTOpHyYecKHe CBEICHUS O
BO3HUKHOBEHUHU U PAa3BUTUU XUMHUOTepanuu. MexaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIPENapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a XMMHUYECKOTO
CTpoeHHUs. AHTHOMOTHKH, UX KJIacCU(QHUKALUs IO CTPOEHHUIO, TUNY M CHEKTPY JEHCTBUS.
Juc6akTepnos. HapkoTuku, HapKOMaHUs U ee MPO(pUIaKTUKA.



JemoncTpamuu. OOpa3ipl BUTAMHHHBIX TpenapatoB. [TomuBuramunel. WnmocTparun

dotorpaduii KUBOTHBIX C pa3IUYHBIMH (opMamMu aBUTaMHUHO30B. CpaBHEHHE CKOPOCTH
paznoxenus H,O, mon neiictBuem (epmeHTa (KaTallasbl) U HEOPTraHUYECKHX KaTallM3aTOPOB
(KI, FeCl;, MnO,). Ilmakat wium KojorpamMma ¢ H300pPaKEHHEM CTPYKTYPHBIX (HOpMYT
ACTpaauoia, TECTOCTEPOHA, a[peHAIINHA.

JlaGopaTopHbIe ONBITHI.

30. O6HapyxeHue BUTaMlHa A B paCTUTEILHOM Maciie.

31. O6napyxenue Butramuaa C B 10JJ04HOM COKe.

32. OOHapyxeHue BUTaMruHa D B jKenTKe KypHUHOTO siina.

33. @epMeHTaTUBHBIN T'HIPOJIU3 Kpaxmaia Mo IeUCTBUEM aMUJIa3bl.

34. PaznoxxeHue NepoKcHia BOJOpoaa 1Mol ACHCTBUEM KaTaasbl.

35. [elicTBue aeruaporeHasbl Ha METUJICHOBBIM CUHUM.

36. HcnpiTanue pacTBOPUMOCTH aJip€HaINHA B BOJIE U COJISTHOM KUCTIOTE.

37. OGHapyxeHue aclMpuHa B TOTOBOW JIEKApCTBEHHOW (hopme (peakiued TuapoJimsa

WM [IBETHOM peakiueii ¢ cynb(paToM Oepuinius).

IIpakTuKyMm (BKJ/IIOYEH B H3yYaeMble TeMbI)

1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COETUHEHUH.

2. YTrieBoiopobl.

3. CoupTsl ¥ PEHOIBI.

4. Anpneruapl 1 KETOHBI.

5. KapOoHOBBIE KUCIIOTHI.

6. YIIeBoIbl.

7. AMMHEI, aMUHOKUCJIOTEI, OCJIKH.

8. UnenTudukanusi OpraHM4ecKiX COCTUHEHHI.

9. JleiictBre (hepMEHTOB Ha pa3JINYHBIC BEIICCTBA.

10. AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB (aclupuHa, MapaieTaMmona).
TpeboBaHusi K YPOBHIO NOATOTOBKH 00Yy4YaKOUIUXCS

IIpeameTHbIC
YMeTh:

Ha3bIBaTh Ba)KHEWUIINE NCKYCCTBEHHBIE BOJIOKHA, IUIACTMACCHL; CHHTETUYECKHE BOJIOKHA,
KAay4yKH, IIJIACTMACCHI.

Ha3bIBaTh BEIIECTBA: TOPMOHBI, ()epPMEHTHI, BUTAMHHBI, JIEKapCTBa U 1aBaTh UM
XapaKTEepUCTHKY;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS /17151 0€301MacHOro oOpalieHus ¢
TOKCUYHBIMH BEIIECTBAMHU.

MeranpeamerHbie
Ymersn:

AHAIU3UPOBATH OOBEKT, BBIACISS CYIIECTBEHHBIC U HECYIIIECTBEHHBIE MPU3HAKH;
3aMCHATH TCPMHHBI ONIPCACICHUSAMU

CaMOCTOSITENLHO (POPMYTHUPOBATH TO3HABATENBHYIO 337a4y U CTPOUTH CBOM JEHCTBUS B
COOTBETCTBHUHU C HEH;

CPaBHHMBAIOT CBOU JACHCTBHSI C TATIOHOM, BHOCST, IPH HEOOXOIUMOCTH, KOPPEKTUBHI;
ONPEACIISIIOT MOCIEI0BATEIIBHOCTh TPOMEKYTOUHBIX LEJIEH ¢ YIETOM KOHEYHOIO
pe3yJibrara.

Oo6maa xumus. 11 kiaacc, Bcero 170 4, 5 u B Heae1o.
Tema 1. Ctpoenne atoma (16 4)
ATOM - CJI0KHAf YacTUIAa. ATOM — CJIOXKHas dacTuia. Jloka3aTelbcTBa CIOKHOCTH

CTPOEHHS aTOMa: KaTOJHbIE U PEHTTeHOBCKUE JTyuH, poTodhdexT, paanoakTuBHOCTE. OTKPHITHE
AJIEKTPOHA, TIPOTOHA M HeWTpoHa. Momenn crpoeHus atoma (Tomcona, Pesepdopna, bopa).
Maxkpomup u MUKpoMup. KBaHTOBO-MeXaHWYEeCKHUE MPEACTABICHUS O CTPOSHUH aToMa.



CocTosiHUE 371eKTPOHOB B aToMe. HykJoHbI: TpoTOoHBI 1 HEUTpOoHBI. Hykmuabl. M306aps
U u30Tonbl. KBaHTOBO-MEXaHMYECKHE IMPEACTaBICHUs O mpupoje siekTpoHa. [lonstue o0
DJIGKTPOHHON OpOWTANM M AJIEKTPOHHOM obOnake. KBaHTOBBIC 4YHCla: TIIAaBHOE, OpOUTAIBHOE
(moboyHOE€), MarHUTHOEe U crHuHOBoe. [IpaBuia 3amojIHEHHs] SHEPreTUYECKHX YpPOBHEH H
opbutaneit snexrpoHamu. [lpuHin MuHuMyma sHepruu, 3amnper Ilaynu, npasuno XyHna,
npaBmwiio KieuykoBckoro. ONeKTpoHHbIE KOHGUTYpalMu aToMOB U HMOHOB. OcoOeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS aTOMOB XpOMa, MeJIU, cepedpa u Jip.

BaJjieHTHBIE BO3MOKHOCTH ATOMOB XMMHMYECKHX 3JIEMEHTOB. BajeHTHbIE 3JIEKTPOHBI.
BanentHele BO3MOXHOCTH aTOMOB XHMHUYECKUX DJIEMEHTOB, OOYCIOBJICHHBIC DPa3JIMYHBIMU
dakropamu. CpaBHEHHE MOHATHI «BAJIEHTHOCTbY U «CTEMIEHb OKUCICHUS.

Hepuoauveckuii 3axkon u Ilepuoanueckasi cucrema xumuuyeckux 3jiaemenros JI.HM.
MenpaeneeBa u crpoenme aroma. Ilpeanoceuiku otkpbiTusa [lepuoanueckoro 3akoHa.
OtkpeiTe  3akona. IlepBas  ¢opmymupoBka Ilepmogmueckoro  3akoHa. CTpykrypa
[lepuonnueckoi cuctemMsel 31eMeHTOB. COBpPEMEHHbIE MPEJICTABIECHNS O XUMUYECKOM 3JIEMEHTE.
Bropas ¢popmynuposka [lepuonndeckoro 3akona. [lepuoanueckasi cuctemMa U CTpOCHHE aToMa.
®u3nuecKuil CMBICI TMOPSAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TIpYINIbl U IEpPUOJA.
[lepuoanueckoe M3MEHEHHE CBOMCTB 3JEMEHTOB: pajunyca aToma, JIEKTPOOTPHULATEIbHOCTH.
[IpyurHBl U3MEHEHUSI METAIIMYECKUX M HEMETaJUIMYECKUX CBOMCTB AJIEMEHTOB B Ipylnax U
nepuosiax, B TOM YWCIE W B OONbIIUX M cBepXOoibimuX. OCOOECHHOCTH CTPOCHHSI aTOMOB
aKTUHOMJIOB M JIaHTaHOWJOB. TpeTbs ¢opmynupoBka [lepuoguueckoro 3akoHa. 3HaueHUE
[Tepuoaunueckoro 3akoHa u Ilepuoanueckoil cucreMbl i Pa3BUTUS HAYKH M MOHUMAaHMS
XUMUYECKON KapTUHBI MUpPa

Hemouncrpamun. ®orodrddexr. Katomasie myun (37eKTPOHHO-JIyUEBBIE TPYOKH), MOJICIIN
9JICKTPOHHBIX 00JIakoB (opOuTaneil) pa3nuuHoii (opmbl. Pasnmuunbie BapuaHThl TaOJIHIL
NepUOANYECKON cucTteMbl Xxumuueckux siemeHToB J[. V. MenpeneeBa. OOpasupl IPOCTBIX
BEILECTB, OKCUJIOB U THUIPOKCUIOB JIEMEHTOB 3-T0 MIEPUO/Ia U JEMOHCTPALIUS KX CBOMCTB.
TpeGoBanus K ypPOBHIO NOATOTOBKH 00y4AIOIINXCSH
IIpeamerHbIe:

Ymers:
e OOBSACHATH OCHOBHBIE XUMHUYECKUE ITOHSITHUS;
e (opmynupoBaTh U MOHUMATh CYTh Nepuoanyeckoro 3akoHa /[.11.Menneneesa;
e  ONpPEIENATH 3aps] MOHA;
e  XapaKTEepU30BaTh AIEMEHTHI MaJIbIX MEPUOJIOB MO UX MosiokeHuto B [ICXD.
MeranpeamerHbie
Ymersn:
e BBIIENATH U POPMYIUPOBATH MPOOIIEMY; UCKATh pallMOHAIBbHBIE ITYTH €€ PEeIIeHUS;
e TPUMEHATH METObI UHPOPMAIIMOHHOT'O TIONCKA;
e  AHAJIM3UPOBATh OOBEKT, BBIAEISS CYILIECTBEHHbIE U HECYILIECTBEHHbIE CBOWCTBA;
e ONpENENATh MOCIE0BATEIbHOCTD IPOMEXYTOUHBIX L[EIeH ¢ yUeTOM KOHEYHOI'O
pe3yJbTaTa;
e paboTaTh B KOJIJIEKTUBE, OpaTh Ha ce0sl OTBETCTBEHHOCTh, YUUTHIBATh HATMYKUE IPYTHX
TOYEK 3PEHUs Ha PELICHHUE NTOCTABIEHHOW 3a/1auM, IPUHUMATD [TPaBUIIBHOE PEIICHHUE.

Tema 2. Ctpoenne BemectBa. /[ucnepcubie cucremMsl (24 4)
XuMmnueckas cBsa3b. EnnHasi npupoaa xumuveckoi cBs3M. [IoHATHE 0 XMMHYECKON CBS3H
KaK TIpOIecce B3aUMOJICHCTBUS aTOMOB ¢ 00pa30BaHHWEM MOJIEKYJ, HOHOB U PaJuKaloB. Bumbl
XUMUYECKON CBs3U. AMop(dHBIE W KPUCTAUIMYECKHE BemecTBa. MOHHAs XUMHUYECKas CBS3b.
JunonbHbld MOMEHT cBsi3u. CBOICTBAa BELIECTB C HMOHHOM KPUCTANIMYECKOW PEHIeTKOM.
KoBanentHast cBsi3b. MeTon BaJCHTHBIX CBsi3ed B 00pa3OBaHMM KOBAJEHTHOW CBSI3U.
DIEKTPOOTPULIATENLHOCTh U PA3HOBUHOCTH KOBAJIEHTHOM CBSI3M 110 ATOMY MPU3HAKY: MOJspHAs
u HenossgpHas. Cnoco0 mepekpbiBaHUs d3JEKTPOHHBIX OpOuTaned | KiIacCHpUKaIus



KOBAJIEHTHBIX CBSI3€H M0 3TOMY NPU3HAKY: G- U T- CBsI3U. KpaTHOCTh KOBaJIEHTHBIX CBSI3€H U MX
Kjaccu(uKanus 1Mo 3TOMYy NMpPU3HAKY: OAMHApHas, JBOWHAs, U T. 1. MexaHu3Mbl oOpa3oBaHUs
KOBQJICHTHON CBSA3HM: OOMEHHBIM M JOHOPHO-aKUENTOPHbIH. OCHOBHBIE CBOMCTBAa KOBAJICHTHOM
CBSA3M: HACBHIIAEMOCTb, HAIPABJICHHOCTb, IUIOJIbHBIA MOMEHT. llomspHOCTH CBSI3M U
HOJIIPHOCTE MOJIEKYJIbl. KpucTajummmyeckoe CTpoeHHe BEIEeCTB € OTUM THUIIOM CBS3HM, HX
¢usnueckue cBoiicTBa. Mertamnyeckas cBsi3b U ee 0coOeHHocTH. Du3MuUecKue CBOWCTBA
METaJUIOB KaK (DYHKIUS METaJUIMYECKOW CBSI3M M METAUIMYECKOH KPUCTAJUIMYECKOH pEIIeTKH
BonoponHas cBsA3p U MexaHM3M ee 00pa3zoBaHMs. MeXMOJIEKyIsIpHas U BHYTPUMOJIEKYJISpHas
BOJOpOAHBIE CBsA3M. PU3MUECKUE CBOMCTBA BEIECTB C BOJOPOJHOM CBA3bIO. buosiormueckas
poJib BO- JOPOJHOM CBSI3M B OpraHU3allMM CTPYKTyp OuomoiauMepoB. BaH-nep-BaanbcoBo
B3auMoyeiicTBre. OpueHTAIIMOHHOE, MHAYKIIMOHHOE U JUCIIEPCUOHHOE B3aUMOJIEHCTBUE MEXKIY
MOJIEKYJIaMH. Y CJIOBHOCTb Pa3ZeiICHUs BEIECTB 10 TUIIAM CBS3HU, €AUHAs IIPUPOJA XUMHUECKON
CBSI3U.

I'mopunuzanus opoutaseii. 'eomerpusi MoJiekya. Teopust THOpUIN3AMK M OTTAJIKHUBAHUS
BAJICHTHBIX Map. THIBI THOPUAN3ALUY JEKTPOHHBIX OpOUTaNeil U TeOMEeTpHsl OPraHMYECKUX U
HEOPraHUYECKUX MOJIEKYIL.

Teopust cTpoeHMs XMMHYECKUX coelMHeHHH. IIpeanocbuikyM co31aHUs TEOPUM CTPOEHUS
XUMHYECKHX COEAMHEHUH: pabotrhl mpenmectBeHHUKOB A. M. byrnepoa (K. b. [Jroma, O.
Benep, L. ®. Kepap, ®. A. Kekyne), cbe3n ectectBoucnsirarenei B r. llneitepe. Jluunoctabie
kauectBa A. M. DbyrnepoBa. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHYECKOIO CTPOEHUS
OpraHNYECKUX COEAVHEHUN M COBPEMEHHOW TEOPUM CTPOEHHs. M30MepHss B OpraHM4YecKod U
HEOPraHMYECKOM XuMMuU. B3auMmHOe BIMSHHE AaTOMOB B MOJIEKYJIAaX OpPraHUYECKHX U
HEOpraHuyeckux BeuecTB. OCHOBHBIE HANPABJIEHUS Pa3BUTHSI TEOPUU CTPOEHHUS OPraHMUYECKUX
COEMHEHUHN (3aBUCHUMOCTb CBOWCTB BELIECTB HE TOJBKO OT XMMHUYECKOro, HO M OT HX
AIIEKTPOHHOTO M TMPOCTPAHCTBEHHOT'O CTPOCHUS). MHIyKIMOHHBIA M ME30MEpHBIH 3 (PEKTHI.
CrepeoperyipHOCTb.

JlnajeKkTHYecKrue OCHOBBI OOIIHOCTH JABYX BeAyIIMX TeOpuH XuMHMH. JluanekTuueckue
OCHOBBI OOLIHOCTH mepuoauyeckoro 3akoHa JI. M. MenzaeneeBa u Teopuu cTpoeHus A. M.
BbyrnepoBa B craHoBieHHH (pa0OTHI MPEIIIECTBEHHUKOB, HAKOIUICHHWE (AaKTOB, ydacThe B
Che3/laX, PYCCKMH MEHTaJIMTEeT), Npeicka3aHuu (HOBble sneMeHThl — (Ga, Se, Ge U HOBBIE
BEIIECTBa — HU30MEpPbl) U pa3BUTUHU (TpU GOPMYIUPOBKH).

ITosmmeps! opranmveckue u Heopranmdeckme. llomumepsl. OCHOBHbIE MOHSTHS XHMHHU
BBICOKOMOJIEKYJISIDHBIX ~ COCAMHEHUH:  «MOHOMEp»,  «IOJHUMEpP»,  «MAKPOMOJIEKYJIA»,
«CTPYKTYpHOE 3BEHO», «CTENEHb NOJMMEpH3alUN», «MOJeKyIspHas wmacca». CrnocoObl
MOJIyYEHUs MOJIUMEPOB: PEaKLMU MOJIUMEPU3aluu U MOJUKOHAeHcauu. CTpoeHre MoJIMMEpOB:
reoMeTpUYecKast dopma MaKpOMOJIEKYI, KPUCTAJIIMYHOCTD " aMOp(HOCTb,
crepeoperyisipHocTb. [lomumepsl opranmyeckue m Heopranmyeckue. Kaydyku. Ilmactmaccsl.
Bonokna. buononumepsl: Oenkd W HYKJIEHMHOBbIE KHCIOThl. Heopranmdeckue moaumMepsl
aTOMHOTO CTpPO€HHUs (aJUIOTPOIHbIE MOIU(UKALMU YIJIEPOJa, KPUCTAUIMYECKUN KpEMHUH,
CeJIeH U TeJUIyp LIETIOYEYHOT0 CTPOCHHUS, TUOKCU] KPEMHHUSI U JIp.) U MOJIEKYJISIPHOTO CTPOEHUS
(cepa macTudeckas u ap.).

JucnepcHble cucteMbl. Yuctoble BemecTBa 1 cMecu. Kimaccupukaus XUMHYEeCKUX BEIIECTB O
yncrote. CoctaB cMeceil. PactBoprl. PacTBopumocTts BemiecTB. Knaccuduxanus pacTBopoB B
3aBHCHUMOCTH OT COCTOSIHHSI paCTBOPEHHOTO BEIIECTBa (MOJIEKYJISIPHbIE, MOJIEKYISIPHO-MOHHBIE,
HMOHHbIE). THUIBl PacTBOPOB IO COAEPKAHHMIO PACTBOPEHHOTo BemiecTBa. KoHueHTpanus
pactBopoB. IlonsTHe «aucnepcHass cucremay. Kiaccupukanus JUCIEPCHBIX CHCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSHUSI TUCIIEPCUOHHOM Cpesibl U TucnepcHoi (asbl, a Tak ke
1o pasMmepy yacTtull. ['pyboaucriepcHble CUCTEMBI: SMYJIbCUU U CyCHeH3UHU. TOHKOMCIIEPCHbIE
KOJUTOM/IHbIE CUCTEMBI: 301 U renu. Dpdext Tunaansa. Koaryasmus B KOJJIOUIHBIX pacTBOpax.
Cunepesuc B reisx.

Pacyernble 3a1a4n.

1. PacueTsl 10 XUMUYECKUM (OpMYTIaM.



2. Pacderbl, CBsSI3aHHBIC C TMOHSATHUSMHU «MaccoBasi JOJs» U «0ObEeMHas HOJS» KOMIIOHEHTOB
CMECH.
3. Boluucienue MoJisipHO KOHIIEHTPAIMU PacTBOPOB.
JeMoHcTpanuu. Mojenu KpUCTAUIMUECKUX PELIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3EH.
Mogenu MoONEKya pa3iuyHOM reoMeTpur. MOAENu KPUCTAUIMYECKUX PELIETOK ainMas3a |
rpadura. Monenau MOJEKysl U30MEPOB CTPYKTYPHOM M MPOCTPaHCTBEHHOW HM30MepuHu. Mozenu
KPUCTAIZIMYECKUX PELIETOK METauloB. MoJenu u3 BO3AYLIHBIX II1apOB, OTPAXKAOLIUE
MPOCTPAHCTBEHHOE pACIOJNIOKEHHE Sp3-, sp2-, Sp- THOPHAHBIX oOpOuTaneil B MoJeKynax
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.
Konnekuus nnactmace u BojaokoH. OOpa3ibl HEOPraHUYECKUX MOJTMMEPOB: Cephl MIIACTUYECKOH,
docdopa kpacHoro, kBapua u Ap. Mogenu monekyn OenxoB u JIHK. OOpasisl pa3snunaHbIx
cucreM ¢ xuakoi cpenoit. Koarymsius. Cunepesuc. Db dext Tunmans.
JlabopaTopHble ONBITHI.
1. 3HaKOMCTBO C KOJUIEKI[USIMU MUILEBBIX, MEAUIIMHCKUX U OUOJIOIrMUYECKUX Telei U 30JIeH.
2. IlonyueHnue KOJUIOUIHOTO pacTBopa xyopuaa xxenesa (I11).
TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4al0IIMXCH
IIpeameTHbIe
YmMmern:
e OOBSACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa;
e  XapaKTEepU30BaTh YHCTHIC BEIIECTBA U CMECH;
e  HCIOJIb30BaTh MPHUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUYECKON JEATEIHLHOCTH U
MOBCEIHEBHOM JKU3HU VISl IPUTOTOBIICHUSI PACTBOPOB 33JJaHHOM KOHIIEHTPAIUU;
e TI0JI30BAThCS JTAOOPATOPHOI MOCYAON; YETKO U MPABUIIHHO BBIMOIHATH XUMHUECKUI
9KCIIEPUMEHT.
MetanpeameTHsle
Ymern:
e  BBIICIATH KAYECTBEHHBIC U KOJIMYECTBEHHBIC XapaKTEePUCTUKHU BEIIECTB;
e aHaJIM3UPOBATH YCIOBHE MOCTABJICHHOM 3a/1a4H,
e  CaMOCTOSTEIbHO COCTABJIATH IUIAH U MOCJEI0BATEIbHOCTD IEHCTBUM;
e Pa3BHBAIOT CIIOCOOHOCTH MPH MOMOIIM BOMPOCOB JOOBIBATh HEOCTAIOLIYIO
MH(pOpMaIHIO.
Tema 3. Xumnueckue peakuunu (34 1)

Knaccupukanusa XuMHYeCKHUX peaKkluil B OPraHN4YecKoil 1 HEOPraHU4ecKoil XMMHUHU.
[loHsiTHE O XMMHMYECKOW peakUuu, OTIMYHME €€ OT sIepHOM peakuuu. Pacmennenue suep,
TEPMOSIICPHBIA CHHTE3, SIICPHBI OOMEH. AJUIOTPONHBIE M TMOJIUMOpP(HBIE MPEeBpaICHUS
BemecTB. Kiaccudukanus peaknuii B HEOPTaHUYECKOM XUMHH TI0 YHCIY U COCTaBy
pearupyromux BemecTB (pa3ioKeHus, COeAMHEHUs, 3amMmeleHus, oomena). Kiaccudukamms
XUMHYECKHX PEaKIMi B OpPraHu4eckoill XWMHUU (NMPUCOEAMHEHUS, 3aMEIEHUs, OTIIEIUICHHUS,
n3omepuzanun). Knaccudukarms peakuuit mo teroBomy 3ddekrty, mo ¢ha3oBoMy COCTaBy, MO
yuacTuio katanuzaropa. O0paTuMble U HEOOpaTUMBbIE peaKlUU. TUIBI PEareHTOB U MOHSITHE O
MEeXaHM3MaX XHMMHMUYECKUX peakuuid (MOHHOM U CBOOOJHOpaauKaIbHOM). OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKIMU U peaklud, HAymue O0e3 H3MEHEHHUs CTeleHeW OKHUCICHUs
AJIEMEHTOB. MEXMOJICEKYJISIPHBIE M BHYTPUMOJIEKYJSIPHBIE OKHUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC
peakuuu. Peaknuu  IUCIpONOpUMOHUPOBAHMSA. MeETOABl  COCTaBIE€HHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUi: METO/T AJIEKTPOHHOT 0 OajilaHca U MeToJ] oiaypeakiuid. OCHOBHbIE
MOHITHUST XUMUYECKOW TepmoauHamuku. [lepBoe Haudano TepMoauHAMUKU. TeruioBoil 3¢dekt
XUMHUecKor peakiuu. 3akoH ['ecca u cnenctBust u3 Hero. TeruoTta (SHTaNbNMs) 00pa3oBaHuUs
BelecTBa. Tepmoxumuueckue pacuersl. [lonstue suTponuu. Bropoe Havyano TepMOIAMHAMUKHU.
CBob6onHas sHeprus ' ub60ca. PacueTsl caMonpon3BOILHOTO IPOTEKAHUS XUMUYECKON peakIny.

Cxopoctb xumnueckux peakumid. [Ipeqver xumnueckoir kuHeTuku. [loHsiTue ckopoctu
XUMHYECKON peakiuu. KuneTnyeckoe ypaBHEHHUE PEAKIIMA U KOHCTAaHTa CKOPOCTH XUMUYECKON



peakiuu. MaxkTOphl, BIUSIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu (Ipupoja pearupyrommx
BEIIECTB, KOHIEHTPALK, TeMIIepaTypa, IOBEPXHOCTh COMPUKOCHOBEHHS BEILIECTB).

[lonsiTe o Kxaramu3aropax W KaTaiau3e. [OMOIE€HHBIM M TE€TEPOrCHHBIM KaTajus.
®epmenTsl. PepMEHTATUBHBIN KaTanu3 U ero MexaHusMm. [Ipomotopsl. Katanutuueckue siabl.
WNuruburopsl. MexaHu3M JeCTBUS KaTalIu3aTOPOB.

OO0paTuMOCTh XMMHYECKHX peaknuil. OOpaTuMble XMMUYECKHUE PEaKI[UU, WU3MEHEHUE
sHeprun ['mbOca B oOparuMom mporecce. XUMHUYECKOE PABHOBECHE M €ro JTUHAMHUYCCKUUN
xapaktep. Koncranta xummueckoro paBHoBecus. [lpunmun Jle Ilarense. CMmelenue
XUMHYECKOI'O PABHOBECHS.

DJIeKTPOJIMTHYECKAS AUCCOLUALMS. DIEKTPOIUTHI u HEAJIEKTPOJIUTHI.
DNEKTPOIUTHYECKAs AUCCOLMALNS, MEXAaHU3M JIMCCOLMALMUA BEUIECTB C PA3JIMYHBIMU BHUJIAMHU
cBs3u. CusbHble M ciabble 31eKTpoiauThl. CTENeHb AUCCONMAlMM M €€ 3aBUCHUMOCTh OT
pasnmuuHbX (akTopoB. Koncranta auccoumanmu. [IpomsBenenue pactBopumoctu. HMonHoe
npousBeaenue Boabl. [loustue pH. Bogopoaublii mokaszareib.

T'uaposms. ['maponns kak oOMeHHBIH mpouecc. OOpaTUMbI U HEOOPATUMBIA THAPOIIN3
OpPraHMYEeCKUX M HEOPraHMYEeCKHWX BeulecTB. l'uuaponu3 coned. ['maponau3 opraHnyeckux
COCIMHEHUH, KaK XUMHUYecKas OCHoBa obOmeHa BewecTB. [uaponun3 AT®, kak ocHOBa
SHEPreTUYecKOoro OOMEHa B JKMBBIX OpraHu3Max. [MApONIM3 OpraHuvYecKuX COEJAMHEHUN B
IPOMBIIIIIEHHOCTH (OMBUIEHUE KHUPOB, II0- TyYEHUE TUIPOIU3ZHOTO CIUPTA U T. J.). Y CUJIEHUE U
MoJIaBJicHNE 0OpaTUMOTro TUAPOIIN3a. 3HAUEHUE TUAPOIIN3a B IPOMBIIIIEHHOCTH U B OBITY.

Pacuernble 3agauyu. 1. Pacuerbl o TEpMOXMMHUYECKHM YpaBHEHUsIM. 2. Bpruncienue
TEIUIOBOTO 3(pdeKTa peakuuu Mo TemaoTe o0pa3oBaHUsS PEarupyIOUINX BEIIECTB U MPOAYKTOB
peakmuu. 3. Onpenenennie pH pacTBopa 3agaHHOM MOJIsIpHOM KOHIIeHTpaluu. 4. PacueT cpenneit
CKOPOCTH pEAaKUMU [0 KOHILIEHTPAaLUMSIM pearupyroumx BewecTB. 5. Bbluucnenus c
UCTIOJIb30BAHUEM  TIOHATHS  «TEMIIEPATypHBIH  KOI(POUIIMEHT CKOPOCTH peakuum». 6.
HaxoxxJileHHne KOHCTaHThl pPABHOBECUS PEAKUMU IO PABHOBECHBIM KOHILIGHTPALUSIM U
OIpe/iesIeHue UCXOAHBIX KOHIEHTPAIUi BEIIECTB.

JleMoHcTpanuu. AJUIOTPONHBIE TpeBpauieHus cepbl U (ocdopa. Peakiuu, umymmue c
oOpa3zoBaHMeM rasa, ocajaka Wid BoAbl. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKlUU B
HEOPraHMYECKO XUMUM (B3aHMMOJICICTBHE LIMHKA C paCTBOPAMU COJISTHOW KHUCIOTHI U Cyib(ara
Meau (II). OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B OPraHUYECKOW XUMHUU (OKUCIIEHUE
alpJeruaa B KapOOHOBYIO KHCIOTY — pEaklUs «CepeOpsHOro 3epkaja» WIM peaklus ¢
ruapokcuiioM Menu (II), okucnenwe »sTaHona Ha MeaHOM Karanuzatope). M3yudenue
3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaKIMHM OT KOHIIEHTpAalMM BELIECTB, TEMIIEpPaTypbl
(B3aumojiericTBIE THOCYb(aTa HATPHUS C C€P- HOM KUCIOTOM), MOBEPXHOCTU COMPUKOCHOBEHUS
BEUIECTB (B3aUMOJEHCTBUE COJITHOM KHCJIOTHI C TpaHyJlaMH M IOPOLIKAMH AJIOMUHUSA WIIU
nuHKa). [IpoBeneHne KaTaIUTUYECKUX PEAKIUI pa3ioKeHUs MEePOKCHAA BOJOPOJ]a, TOPEHUs
caxapa, B3auMOJIEHCTBUA Hoaa U amoMuHusA. Koppo3us xees3a B BOIHOHN Cpelie C YpOTPOIIMHOM
u 0e3 Hero. Habmonenune cmenieHusi xumuueckoro paBHoBecus B cucteme: FeCl3 + KSCN
Fe(SCN)3 + 3KCl CpaBHeHue 3JI€KTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOaUTOB. CMelieHue
PaBHOBECHS JUCCOLMALMU CIA0bIX KUCIOT. MIHIMKATOphl U M3MEHEHUE HUX OKPAacKd B Pa3HBIX
cpenax. MoHHbIe peaklMM M YCIOBUS UX NpoTekaHus. I'maponu3 kapOoHATOB, Cynb(aToB u
CHWJIMKATOB IIENOYHBIX MeTauioB, HuTpara cBuHuHa (II) wmnam nuHKa, Xjopuaa amMMOHUS.
CepHOKHUCIBIN U (epMEHTATUBHBINA THPOJIN3 YIIIEBOIOB.

JlaGopaTopHble ONBITHI.

3. PaznoxeHune nepokcuaa Bogoposa ¢ nomousto okcnaa meau (1) n xaranasel

4. 3nakoMcTBO ¢ Kosuieknuen CMC, conepxanux S3H3UMBI.

5. Peaknuu, maymue ¢ oOpa3oBaHHMEM OCaJKa, ra3a WM BOJBI JUII OPraHUYECKHX U
HEOPraHMYECKUX 3JIEKTPOIUTOB

6. Paznuunble ciiydan ruzapoausa coiyedl. MccnenoBaHue cpelpl pacTBOPOB C IOMOIIBIO
MHAUKATOPHOU OyMaru.

IIpakTnyeckas padora Ne 1.CkopocTh XUMHUYECKUX peakluii. XMMHUECKOE PABHOBECHE.



IIpakTuyeckas padora Ne 2. Perenue skcriepuMeHTaIbHbIX 3a1a4 1o teme "l uaponus"
TpeOoBaHMs K YPOBHIO NOATOTOBKHU 00y4aK0IIMXCH
IIpenmeTHbIe

Ymers:

. OOBSICHSATH ITIOHATHSA: OIICKTPOJIMTHYCCKAA JUCCOHUALUA, KTCOPHUAL BHCKTpOJII/ITI/I‘leCKOfI
JUCCOLUALIUNY, KOKHCIUTEIB), «BOCCTAHOBUTEIIbY, OKUCIICHUE)», «BOCCTAHOBIICHHUEY,
«CKOPOCTb XMMHUYECKON pEeaKIIMN», «KaTaIU3», «(XUMUYECKOE PABHOBECHUE.

e ONIpPEIENATH 3apsA] HOHA; XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPIaHUYECKUX
COEJIMHEHUY;

e OOBACHSATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN peaKkIK U MOJI0KEHUS XUMUYECKOTO
pPaBHOBECHSI OT Pa3JIMYHBIX (PaKTOPOB;

e  II0JIb30BaThCA J1A0OOPATOPHOM MOCY10M; YETKO U IPABUIILHO BBIITOJIHATh XUMUUYECKHH
HKCIEPUMEHT.

MeTanpeamMeTrHbie
Ymers:

e BBLIENATH U POPMYJINPOBATH NPOOIIEMY; HAXOAUTh PALIMOHAJIBHBIE IIYTH €€ PELICHNUS;

e  AHAJIM3UPOBATbH, HAXOAUTH CYLIECTBEHHOE U HECYIIIECTBEHHOE;

e IPOBOJUTH CAMOAHAJIN3 CBOUX JOCTH)KEHUI, BHOCUTb KOPPEKTUPOBKH;

e IJIAHUPOBATh OOIIME CIOCOOBI PaOOTHI.

Tema 4. BemecTBa u ux cBoiicrpa (64 4)

Kanaccndukanmsa Heopranmyeckux BemiecTB. BeriectBa MpocThle U CIOXHBIE.
bnaropognsle raspl. CpaBHHUTEIbHAas XapaKTEPUCTUKA IPOCTBIX BEIECTB: METAJUIOB U
HEMETAJJIOB, OTHOCHTEIBHOCTh 3TOW Kiaccuukanuu. CroXHBIE BemecTBa: OWHApHBIC
COeMHEHUsl (OKCHUIBI, TaJOreHuibl, CylbPuIbl U T. 1.), TMAPOKCUAbI, conu. IloHsTme o
KOMIIZIEKCHOM COCJMUMHCHHU. OCHOBBI KOOpI[HHaHHOHHOﬁ TCOpHUU CTPOCHUA KOMIIJICKCHBIX
coeauHeHuil A. Bepuepa. [loHOpHO-aKLIeNTOPHOE B3aUMOEHCTBUE KOMILIEKCOOOpa3oBarenel u
muranioB. KoopanHanmoHHOE YMCiI0 KOMIUIEKCOoOpa3oBaTensi. BHyTpeHHss1 1 BHEIHAS cdepa
KOMIUIEKCOB. Jlucconmanus KOMIUIEKCHBIX — coequHeHuil. IIpuMeHeHne  KOMIIIEKCHBIX
COGI{I/IHGHI/Iﬁ B XMMHWYCCKOM aHAJIU3€C U B IIPOMBIINIJICHHOCTH, UX POJIb B IIPUPOAC.

Knaccudukanusi opranmdeckux BemecTB. Kiaccudukaiys opraHn4eckux BELIECTB IO
CTPOCHUIO YIJIEPOAHON 1eTH (AUKINYECKHE U MUKJIMYECKUE, HACBIIEHHBIE U HEHACHIIIICHHBIE,
KapOOLIMKINYECKUE U TeTepOLUKINYECKUE, apOMAaTUYEeCKUE YIIEBOJOPOJbI). YTIEBOAOPOAbI
(aJ'IKaHI)I, AJIKCHBI, QJKWHBI, LIHUKJIOAJIKAaHbI, aJKaJUCHbI, apCHbl, TaJOIrCHOMIPOU3BOAHLIC
yri1eBoAopoaoB). OyHKIMOHAIBHBIE TPYIIBI (THIPOKCUIIbHAS, KapOOHMIbHAs, KapOOKCUIIbHAS,
HUTPOTPYIIA, AaMHUHOTPYMNA) M  KiIaccupUKalMsg BEUIeCTB IO 3TOMY  IPHU3HAKY.
['eTepodyHKIIMOHATIBHBIE COETUHEHHUS. | €TEepOLMKINUECKUE COSTUHEHHUS.

Metanabl. [lomoxenune mertamioB B Ilepuommueckoit cucreme JI. WM. Menpneneesa.
OcoOeHHOCTH CTPOEHHUsI aTOMOB U KpucTauioB. [Tomumopdusm. Obume dusnyeckue cBoiicTa
METAJJIOB. q)eppOMaFHeTI/IKI/I, napaMarHeTUKM M AUaMarHC€TUKH. SHGKTPOXI/IMI/I‘ICCKI/Iﬁ paa
HanpspkeHu MetauioB. CTaHIapTHBIA BOJOPOIHBIM auieKTpoxa. CTaHAapTHBIE JJIEKTPOIHBIE
noreHnuanel. OOIIMEe XUMHYECKHE CBOMCTBA METAJIOB: B3aHMOACHCTBHE C HEMETaJlJaMM,
BOJIOM, OWHApHBIMM COEAMHEHUSMH, KUCIOTaMH, COJISIMH. B3auMonelcTBHE HEKOTOPBIX
METAJIJIOB C pacTBOpaMM Ienoueil. B3aummoaeiicTBMe aKTUBHBIX METAUIOB C OPTaHUYECKUMU
coenquHeHUSIMU. OCOOEHHOCTH peaklui METasIOB C a30THOM M KOHUEHTPUPOBAHHOHN CEpHOI
KHCIIOTaMH.

Koppo3us meranioB. [lonsatre koppo3un. XuMu4ecKas U 3JIEKTPOXUMUYECKask KOPPO3Us
U CIIOCOOBI 3aIUTHI METAJIIOB OT KOPPO3UH

OO0mume cnocodbl moJiydyeHuss MeTasuioB. Mertamnsl B npupoje. OCHOBHBIE CIIOCOOBI
NOJYYeHUsT METAJIOB  (MUPOMETATYpPIUs, THAPOMETAJUIYPrUs,  SJIEKTPOMETALTYPrus).
ONEeKTpPoan3, Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MpOLECcC. DIJEKTPOJIU3 pacIljlaBOB
IEKTPOJINTOB.  DJIEKTPOJIU3 PACTBOPOB DBJEKTPOJIMTOB € HWHEPTHBIMM M aKTHBHBIMHU



aneKkTposaMu. Vcnonb30BaHue AJIEKTPONIN3a B IPOMBIIIJIEHHOCTH. ['abBaHUYECKUE 3JIEMEHTBHI.
IIpoueccsl Ha NMEKTPOAX B TAIbBAHUYECKOM 3JIEMEHTE. AKKYMYJIATOP. TOIIIMBHBIE JIEMEHTBHI.

MeTtasibl riaBHbIX noArpynmn. Ilenounsie Metamisl, 00as XxapakTepucTUKa Ha OCHOBE
nosnoxenuss B [lepuoanueckoit cucreme snementoB J[. M. MenaeneeBa u CTpoeHUsT aTOMOB.
[Tony4yenue, ¢uznyeckne U XUMUYECKHE CBOMCTBA, NMPUMEHEHHE IIEIOYHBIX METAIJIOB M X
coenuHeHuil. bepunuii, Maruuii, meI04YHO3eMeNbHbIE METAILIbl, UX 00Ilas XapakTepuCcTUKa Ha
ocHOBe mnoinoxxeHus B llepuommueckoit cucreme snemeHtoB . M. MenneneeBa u cTpoeHUs
atoMoB. [lonyuenue, Qpusnyeckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE IIEI0YHO3EMENbHBIX
METAJUIOB W HX COCOUHECHUH. AJIOMHUHUH, CTpOeHHE aToMa, (U3NYECKHEe M XHUMHYECKHE
CBOMCTBA, NTOJIy4Y€HUE U IPUMEHEHUE.

MeTaibl NO0OYHBIX NOATPYNI. XapaKTEPUCTHKA METAIIOB MOOOYHBIX HOATPYII IO UX
nosnoxeHuto B [lepuonanueckoi cucreme snemeHToB Jl. 1. MenneneeBa u CTpOECHHUIO aTOMOB.
Menp: ¢uszndyeckue M XUMHYECKHE CBOWCTBA, IMOJNy4YeHHE M IpHMEHeHHe. Baxneimme
coeMHeHUsT Meau. Pu3nyeckre M XMMHYECKUE CBOMCTBA, MOJYYEHUE W NPUMEHEHHE LIMHKA.
XapakTepucTuka Ba)KHEUIIUX COCIMHEHMM (OKCHIAa M TUIpOKCHJa LuHKAa) Dusmyeckue u
XMMUYECKHE CBOMICTBA, IOJYYEHHE U NPUMEHEHUE XpoMa. XapaKTEepUCTHKA BaKHEUIIHNX
coenquHeHui (okcuaa u ruapokcuaa xpoma (III), auxpoMaToB M XpoMaToB LIEIOYHBIX MeETall-
70B). OcoOeHHOCTH BOCCTAHOBJICHHS AUXPOMAaTOB B 3aBUCUMOCTH OT CPEAbl PacTBOPOB.
®uznyeckue U XMMHYECKHE CBOWCTBA, MOJIyU€HUE U NMPUMEHEHHE MapraHiia. XapakTepuCcTHKa
BXHEHIINX COETUHEHHUI: OKCHAOB, THAPOKCHIOB, colieil. OcOOEHHOCTH BOCCTaHOBICHUS
[IEPMAHTaHATOB B 3aBUCUMOCTH OT CPE/Ibl PAaCTBOPOB.

Hemertanabl. Ilonoxenne nemeraiwioB B Ilepuonuueckoit cucreme [[. Y. Menpaeneena.
OcoOeHHOCTH CTpOEHHMS aTOMOB U  KpucTalioB. Auutorponus. bnaroponnble  rassl.
OxkucnuTenbHble M BOCCTAHOBUTENBbHBIE CBOMCTBa HemeTauioB. OOmias XapaKTepUCTHKA
BOJIOPOJHBIX COEIMHEHUN HeMeTaoB. OOIias XapakTepUCTHKa OKCUIOB U T'HAPOKCHIOB
HEMETAJUIOB.

["anorensl. CTpoeHHEe aTOMOB T'aJIOT€HOB, UX CPaBHUTENbHAsI Xapakrepucrtuka. CBoilcTBa
MPOCTBIX BEHIECTB 00pa3oBaHHBIX ramoreHamMu. OKUCIHUTEIbHBIE CBOMCTBA TaJIOT€HOB.
["a;loreHOoBOIOPOBI, X CBOWCTBA, CPABHUTEIbHAS XAPAKTEPUCTHKA. XJIOP U €r0 COCIUHEHHS,
HaxoXKJIEHUE B NPUPOJAE, IOJIy4eHHE, CBOWCTBA, MPUMEHEHHE. XJIOPOBOAOPOJ M COJsHAs
kuciora. Xnopuael. KHCIIOpoaHbIE COETUHEHUS XJI0Pa.

XanpkoreHsl. HaxoxzaeHue Kuciaopoja M Cepbl B INPUPOJE, IMOJNYyYEHHE HX B
MPOMBIIIIEHHOCTH U JlabopaTtopuu. CBONCTBa KUCIOPOAA U CEpbl: aJUIOTPONuUs U (u3NUecKue
CBOWCTBA aJUIOTPONHBIX MOAM(UKALMN; OKHUCIMTEIbHBIE CBOMCTBAa KHCIOpOJAa M CEpbl B
peakuusx ¢ TpOCThIMM BemlecTBaMU. BoccraHoBUTENbHbIE CBoOMcTBa cepbl. OKucieHue
KHCJIOPOJIOM CJIOKHBIX BellecTB. OKHUCIUTENBHbBIE CBOWCTBA 030HA. IIpuMeHeHune kucinopona u
o3oHa. [Ipumenenue cepbl. CepoBOIOPOA, HAXOXKACHUE B MPHUPOJE, MOIYyYEHHE, CTPOEHUE
MOJIEKYJIbl M CBOMCTBa: (huznyeckre n xumuueckue. CepoBOAOPOAHAS KUCIOTA U CYIb(UIBL
Oxcun cepet (IV), ero cpoiictBa. CepHucras kuciora u ee conud. CepHass KucioTa:
IPOMBIIIJICHHOE TNPOM3BOJICTBO, (hU3MYECKHE M XHMHYECKHE CBOMCTBAa (OKHCIUTEIbHBIE U
obmennsie). [Ipumenenue ceproi KUCIOTHI. CoJi CEPHOM KUCTOTHI.

Asor. Haxoxnenue B mpupone, noiaydeHue. CrtpoeHne Mmoisekynbl. OKUCIUTEIbHBIE U
BOCCTAaHOBUTENIbHBIE CBOMCTBa a3ora. llpuMeHeHue azora. AMMMAaK: MOJy4€HHUE, CTPOEHHUE
MOJIEKYJIbl, CBOMCTBa (OCHOBHBIE, DPEAaKLUU KOMILJIEKCOOOPAa30BaHUS, BOCCTAHOBMTENbHBIE,
OKHUCJIUTEIbHBIE, PEAaKIMU C OPraHWYeCKUMH BEIIeCTBAaMU M C YyIJeKucibiM razoM). Comu
aMMOHHMsI M MX nIpuMeHeHue. OKcuabl a30Ta, UX CTPOEHHE M CBOWCTBA. A30THas KHCJIOTA:
MOJIyuYeHUE, CTPOCHHE MOJIEKYJIbl W cBoiicTBa. HuTpaTsl, MX TepMHUECKOEe pa3- JIOKEHHUE.
PacriozHaBaHne HUTPATOB U UX NIPUMEHEHHUE.

®dochop. Haxoxnenue B mpupoje, moiydeHue. Asuiorpornus M (U3HUECKHE CBOMCTBA
Moudukanuii. OKUCIUTEeNbHBIE CBOWCTBA (pPEaKIMH C METaUlaMH) U BOCCTAHOBUTEIIbHBIC
cBorictBa (ochopa (peakuu C rajoreHaMH, KHCJIOPOJOM, KOHIIEHTPHUPOBAHHOW CEPHOU U
a3oTHOM kuciaoramu). Oxeun gocdopa (V). @ochopHbie KUCIOTHI U UX COJIH.



VYraepon. Haxoxaenue B npupoze. Amnorponus U pusnyeckue cBoiicTBa MoaupuKauit
(moBTOpeHue). XMMHUYECKHE CBOWCTBA YIJIEPOJA: BOCCTAHOBHUTEIIbHBIC (B3aMMOJICUCTBHE C
rajioreHaMu, KHUCIOPOJOM, CEpoi, a30ToM, BojaoH, okcuaoMm menu (II), KoHUEHTpUpOBaHHOU
CEpHOH M a30THOM KHCIIOTaMHU) U OKUCIHUTENIbHbIE (B3aUMOICHCTBUE C METAJUIAMU, BOJIOPOIOM,
KpeMmHueMm, Oopom). IlomyueHnue, CBONCTBa W NPUMEHEHUE OKCHAOB yriepoja. YTrojbHas
KHCJIOTa U €€ COJIU.

Kpemuuii. HaxoxaeHnue KpeMHuUs B IPUPOJAE U €ro NojiyueHue. AJIOTpOIus U CBOMCTBa
AUIOTPONHBIX MoAudUKaAIMil KpeMHHUsA. BoccraHoBuTenbHbIE (peakUu C TralloreHamu,
KHCIIOPOJIOM, DPACTBOpPaMM IIIEJIOYEH) M OKHUCIUTENbHbIE CBOMCTBAa KpeMHHUS (pEeakiuu C
metaiiamu). Ilpumenenue kpemuus. OKCHI KpeMHHUs, KpEeMHHEBas KHUCIOTa U €€ COJIU.
CunukartHasi IPOMBIILIEHHOCTb.

Kucaorel oprannyeckue u Heoprannueckue. Coctas, KiaccupUKalys 1 HOMEHKIIATypa
HEOPraHMYECKUX U OpraHuyecKux KucioT. lloaydeHue BaKHEHIIMX OpPraHM4ecKuX U
HEOPraHMYECKUX KHUCIOT. XHUMHYECKHE CBOMCTBa (peakiuu C MeTalllaMd, C OKCHIaMHU
METAJIJIOB, C OCHOBAHMSIMHM, C COJISIMHM, cO cnupTramu). OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoicTBa KUCIOT. OCOOCHHOCTH CBOMCTB CEpHOM M a30THOM KHUCIIOT, MypaBbUHOM U IIaBEJICBOM
KHUCJIOTBI.

OcHoBaHMe opraHuyecKkue U Heopranundeckue. Cocras, Kiaccuukaius, HOMEHKIATypa
HEOPraHMYECKUX U OPraHWYEeCKUX OCHOBaHWH. OCHOBHBIE CITOCOOBI TOJYYEHHUS THIPOKCHIOB
MeTaJJIOB (IIeio4Yeil — peaknus M METAJIOB M HMX OKCHUIOB C BOJOW, HEPACTBOPUMBIX
OCHOBaHUN — peakuue oOmena). [lomyueHue amMMmmuaka ¥ aMHUHOB. XHWMHUYECKHE CBOMCTBA
OCHOBaHUU: mIeNouell (peakuu C KUCIOTaMH, KUCIOTHBIMH OKCHUIAMH, PacTBOpPaMH COJIEH, C
IPOCTBIMU BELIECTBAMM, C TaJOUAONPOU3BOIHBIMU YIJIEBOJOPOAOB, (EHOJIOM, KUPAMHU);
HEPACTBOPUMBIX OCHOBAHMI (PEaKIMH C KUCIOTAMU, PEAKIIUU PA3TOKECHHS).

AM¢oTepHble OpraHuveckne M HeopraHuveckue coeguHeHusi. CriocoObl IOJIy4yeHUs
aM(pOTEepHBIX coeluHEeHUuN (aMpOTEepHBIX OCHOBAaHUN U AMHUHOKHCIOT), UX XHUMHUYECKHE
cBoiicTBa. OTHOCUTEIBHOCTD JEJICHUSI COEIMHEHUI Ha KUCIOThI U OCHOBAHHUS.

I'eHeTnueckasi CcBSI3b MeKAY KJIACCAMH OPraHMYeCKHX W HEOPraHM4YeCKHX
coequHeHMil. [IoHATUS «T€HETHUUECKON CBS3U» U «T€HETUYECKOro psaa». OCHOBHbIE MPU3HAKU
TeHETUYECKOTO pAna. ['eHeTHueckue psabl METAUIOB (HAa MpUMEpe KalbliUsg U Kele3a) U
HEMETAJJIOB (Ha MpUMEpe Cepbl M KPEMHHUS) U NMEPEXOAHOI0 3JIEeMEHTa (Ha MpUMepe alllOMUHHUSA).
['eHeTnyeckue psapl U TEHETUYECKAs CBSI3b B OpraHMYECKON XMMHHU. ENMHCTBO MHpa BEILECTB.

Pacuernble 3agauyu. 1. Bprumcienwe Maccel Wi oObeMa NPOAYKTOB PEAKIMH 10
U3BECTHOM Macce MM 00beMy MCXOJHOIO BEIIEeCTBa, COAepKallero npumecu. 2. Boruncienue
Macchl MCXOJHOTO BEIECTBA, €CIIM H3BECTEH NMPAKTUYECKUIN BBIXOJ W MaccoBasl €ro J0Jjsl OT
TEOPETUYECKH BO3MOXKHOTO. 3. BbIYMCIIEHUS 10 XUMUYECKUM YPAaBHEHUSAM PEaKLMM, €CIIU OJHO
U3 pearupyrouux BemIecTB JaHO B M30bITKe. 4. OrmnpeneneHue MOJIEKYISIpHON (popmyssl
BEIIECTBA [0 MAcCOBBIM JOJSAM 3JIeMeHTOB. 5. OrmpeneneHue MOJEKYIIPHON (opMyIibl
ra3oo0pa3HoOro BeUIecTBa [0 M3BECTHOW OTHOCUTENBHOM IIJIOTHOCTHM M MAcCOBBIM JOJISIM
35eMeHTOB. 6. HaxoxxeHne MoiekysipHoit (hopMysIbl BellecTBa 1o Macce (00beMy) MpOIyKTOB
cropanus. 7. KoMOuHMpoBaHHbBIE 3a]a4H.

HNemoncrpanuu. Komnekuus «Kiaccudukanus HeopraHudeckux seuiect». [lomyueHue
KOMIUIEKCHBIX ~OpPraHMYeCKUX W HEOPraHM4YeCKUX COeAUHEHMH. JleMoHcTpamus CcyXux
kpuctamoruapato. Kommeknus «Knaccudukanus opraHMYecKHX —BemiecTB». Mogenu
KPUCTAITMYECKUX peleTok MeTamioB. KoJuleknuss MeTauioB ¢ pa3HbIMH  (U3NYECKUMU
cBoiicTBamMH. B3anmopelicTBHEe METAJIOB ¢ HEMeTa/ulaMu (IIMHKA ¢ Cepoil, aTFIOMUHMS ¢ HOJIOM),
C pacTBOpaMM KHUCIJIOT M Ieioyeil. ['openne meTtannoB (LMHKa, Kejle3a, MarHus B KUCIOPOJE).
B3aumopeiictBue a30THOM W KOHIIEHTPUPOBAHHOM CEpHOM KHC- JOT C¢ Meawto. Kopposus
METAJIJIOB B Pa3IMYHbIX YCJIOBUAX U METOJBI 3alUThl OT Hee. Komnekuus pyn. Bocctanosnenue
menu u3 okcuga meau (II) yriem u Bomoponom. Amomunorepmus. BzaumoneiictBus cyibdara
Memu (II) ¢ »xemezom. CocTaBiieHHE TalbBAHMYECKUX OJJIEMEHTOB. OJIEKTPOJU3 PpacTBOpa
cynbdara menu (II). O6pa3ipl mET0YHBIX METAJUIOB. Peakuus okpamrBaHus IUIaMEHH COJIIMU



HIEJIOYHBIX METa/IoB. B3aummoneicTBUEe JIUTUS U HATpPUs C BOJAOM M STUIOBBIM CIUPTOM.
B3aumopeiictBue Hatpus ¢ cepoid. O6pasibl MmetamioB [IA rpynmel. BzanmonelicTBre KaabIus ¢
BOJIOM. ['opeHne MarHust B BOJE M TBEPAOM YIVIEKHCIOM rase. KauecTBEHHbIE peaklMu Ha
KaTUOHBl MarHus, Kanbliug, Oapus. Peakiuu oxpammBaHus miiaMeHu cosisiMu MeTtaiioB IIA
rpynmbl. Mcnons3oBanue ruapokcuaa meau (1) B kauecTBEHHBIX PeaKIUsAX OPraHUYECKHX
coenunenuil. [lepexon xpomara B auxpomar u oOpatHo. [lomyueHnue u ucciaenoBaHue CBOMCTB
ruapokcuaa xpoma (III). OxwucnurenbHble cBoMCTBAa Jguxpomara Kanus. OKUCIMTEIbHBIE
CBOICTBa TMepMaHraHaTa Kajlusg B pEaKIUSIX C OpPraHWYeCKUMU U HEOPraHMYECKUMU
CoeMHEHUSIMU. Mojenu KpUCTAJUIMYECKUX PEIIeTOK Wojna, anMmasa, rpaduta. B3pelB cmecu
BOJIOpOZia ¢ KuciopogoMm (rpemydero rasa). ['openue cepsl, ochopa u yrias B KHUCIOpoOJe.
OOGecuBeunBanne OpOMHOW (MOMHOM) BOABI 3TUICHOM. [ajmoreHsl (TIPOCTHIC BEIIECTBA).
OkucnuTenbHble CBOMCTBAa XJIOPHOW BOJAbI. [lonmyueHue COJIIHONM KHCIIOTBI U €€ CBOMCTBA.
[Tonyyenue kucnopona. IloigyuyeHue OKCHIOB TOPEHHEM IMPOCTBHIX U CIOXKHBIX BEIIECTB.
BsaumopeiictBue ceppl ¢ MeTraulaMu  (QIIOMUHUEM, IIMHKOM, Kkene3oMm). I[lomyuenue
CEpOBOJIOPOZA M CEPOBOJOPOIHON KHUCIIOTHI, JOKAa3aTeIbCTBO HAIWYUs CylbQUIMOHA B
pactBope. CBOWCTBa CEpHOM KHCIOTH. (CXeMa MPOMBINUICHHOW YCTaHOBKHM (DpaKIIMOHHON
neperoHku Bosnyxa. IlonyueHnue u pasnokeHue xiopuzna ammoHus. IlonyueHue okxcuaa azora
(IV) peakuueit B3auMOJEWCTBUS MEAM C KOHIIGHTPUPOBAHHOW a30THOM  KHUCIIOTOM.
B3aumopeiictBue okcuaa azora (IV) ¢ Bomoit. Paznoxenue Hutpata HaTpHsi, TOPEHUE YEPHOTO
nopoxa. ['openue ¢ocdopa, pactBopenue oxcuga ¢ochopa (V) B Boae M wHccienoBaHUE
MOJIYYEHHOTO pacTBOpa HHAMKATOpOM. Kosekuuss mpUpOIHBIX CO- €IWHEHUU Yriiepoja.
Kpucramnmueckue pemerkn anmaza © rpadura.  Anpcopbums  okcuma azora  (IV)
akTuBHpOBaHHBIM yrieM. [lepexom kapOoHata B TuapokapOoHar W oOpaTtHO. Koekiuu
MPUPOJIHBIX CHUIUKATOB W TMPOAYKIUU CHUIMKATHOW TPOMBIIUIEHHOCTH. B3aumo- nelictBue
KOHILEHTPHUPOBAHHBIX Aa30THOW M CEPHOW KHUCJIOT, a TakXe pa30aBiICHHON a30THOM KHUCIIOTHI C
Meabto. Peakius «cepeOpsHOro 3epkaniay uisi MypaBbHHOW KHCTOTHL. B3aumoelicTBue aMmmuaka
Y METHJIaMHUHA C XJIOPOBOJOPOIOM U BOJ0M. B3anmmoelicTBie pac- TBOpa TMIPOKCHIA HATPUS C
aM(bOTEepHBIM THAPOKCUAOM IIMHKA WK amroMuHus. OcylliecTBICHHE PeBpallieHui

JlabopaTopHble ONBITHI.

7. OszHakomyieHHe ¢ oOpa3laMu NpeACTaBUTENEH pa3HBIX KJIaCCOB HEOPTaHUYECKUX
BEIIECTB.

8. B3anmMoeiicTBie MHOTOATOMHBIX CITUPTOB U TIIFOKO3BI € (DeJTMHTOBOM KHUAKOCTHIO.

9. KauectBennble peakuiu Ha HOHBI Fe2+ u Fe3+.

10. OsnakomieHue c¢ oOpa3laMu TMpeACTaBUTENECH pa3HBIX KIACCOB OPraHUYEeCKUX
BEIIECTB.

11. BzaumopeiicTBuE METANIOB ¢ PACTBOPAMH KUCIOT U COJIEH.

12. O3HaKoMIIEHHE C KOJIJIEKIIUEH PY/I.

13. O3HakoMIIEHHE C KOJUIEKIIUEeH XUMUYECKIX UCTOYHUKOB TOKa (0aTapeiku, CBUHIIOBEIC
AKKyMYJIATOPHI U T. 11.).

14. BzaumoeiicTBuE aIFOMUHHUS C pACTBOPAMU KUCJIOT U LIENOYEH.

15. [TonydyeHue 1 U3y4eHUE CBOMCTB THAPOKCUIA ATFOMUHUS.

16. KauecTBeHHbIE peakllMd Ha KATUOHBI MEIH.

17. Paznoxenue runpoxcuaa meau (1I).

18. ITonyuenue u vcciieq0BaHUE CBOMCTB THAPOKCH/IA IMHKA.

19. KauecTBeHHBIE peakIIMU HA TaJOT€HHI-HOHBI.

20. O3HaKOMJIEHUE C KOJJIEKIIMEHN MPUPOIHBIX COEUHEHUN CEPBI.

21. KauecTBeHHBIC peakny Ha CYIbPUI-, CYTbGUT- U CyTb(aT-aHHOHBI.

22. KauecTBeHHas peakiys HA UOH aMMOHHUSI.

23. Pacrio3HaBaHWE HUTPATOB.

24. KauectBeHHas peakius Ha ¢pochar- aHHOH.

25. Ilomy4deHne yYriaeKHUCIoro ra3a B3aUMOJEWCTBHEM MpaMopa C COJSHOM KHUCIOTOM WU
UCCJIEIOBAHNE €T0 CBOMCTB.



26. KauecTBeHHas peakius Ha KapOOHAT-aHUOH.
27. lTlonyyeHne KpEeMHUEBOM KHUCIOTHI B3aMMOJICHCTBHEM pAacTBOpa CUJIMKAaTa HATPUS C
CUJIBHOM KHCIIOTOM.
28. PacTBOpeHHE KPEMHHEBOM KUCJIOTHI B IIEJTOYH.
IIpakTnyeckas padoraNe 3. [lonydyeHue ra3oB 1 U3y4eHHE UX CBOWCTB.
IIpakTnyeckass padoraNe 4. PelieHue SKCIEpUMEHTAIBHBIX 3a/a4 MO OPraHUYeCKOM
XUMUH.
IpakTnueckass padoraNe 5. PemieHue 3KCneprUMEHTATBHBIX 33/1a4 110 HEOPTraHUYECKOU
XUMUU.
IIpakTnyeckass padora Ne 6 CpaBHeHHE CBOWCTB HEOPraHMYECKHUX M OPraHUYECKHX
COCIMHEHU N
IpakTnyeckas padora Ne 7 ['eHernueckas CBA3b MEXAY KiIacCaMH HEOPraHMYECKUX U
OpPraHUYECKUX COCTUHCHUM
TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4al0IIMXCH
IIpeamerHbIe
Ymers:
e OOBACHATH XUMUYCCKHE CBOMCTBA: KUCJIOT, IIIeJI0UYCH, COJICH, METAJNIOB M UX CILIABOB.
e Ha3bIBATh U3yUYEHHBIE BEUIECTBA 10 «TPUBUATIBLHOIN» UM MEXAYHAPOIHOU
HOMEHKJIATypE;
e ONpENeNsITh NPUHANIECKHOCTh BEUIECTB K Pa3JIMYHBIM KJlaccam;
e OOBSCHSATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHS;
e  BBINOJHATh XUMUYECKHI 3KCIEPUMEHT.
MeTtanpeamenanbie
Ymern:
e BBIJCIATH U (POPMYIUPOBATH MTPOOIIEMY; HAXOJAUTh PAIIMOHAIBHBIC ITYTH €€ PEIICHUS;
e AHAIM3UPOBATh, HAXOAUTH CYIIECTBEHHOE U HECYILIECTBEHHOE;
e TIPOBOJUTH CAMOAHAJIN3 CBOUX JIOCTUKEHUMN, BHOCUTH KOPPEKTHPOBKH;
e IIPEACTaBIIATb KOHKPETHOE COACPIKAHUE U MPEACTABIATH €r0 B YCTHOW U MMCbMEHHOU
dopme;
e TUTAHMPOBATH OOIIHE CITOCOOBI PaOOTHI.

Tema 5. Xumus u o61mectTBo (16 4)

XuMus U NPOU3BOACTBO. XUMUYECKAs MPOMBIIIJIEHHOCTh. XUMUYECKas TexHOIorus. ChIpbe
JUIST XMMHYECKOM TMPOMBINIJIEHHOCTH. Bo/la B XUMHUYECKON TPOMBIIIUICHHOCTH. DHEPTHs s
XMMHUYECKOTO MPOU3BOJACTBA. HayuHble NPUHIUIBI XWMHUYECKOTO IPOM3BOJCTBA. 3alllUTa
OKPY>KaIOIIIEeH Cpellbl U OXpaHa TpyJa MPU XUMUYECKOM Mpou3BojicTBe. [Ipon3BoacTBO aMMuaka
Y METaHOJIa B cpaBHeHUH. buotexnonorus. HanotexHonorus.

XHUMHUS U ceIbCKOM X0351iicTBO. OCHOBHbBIE HAINPABJICHUS XMMHU3ALUHN CEIbCKOTO XO035HCTBA.
YnoOpenuss u ux knaccudukanus. Xumuueckas Menuopanus mouB. llectunuabl u ux
kiaccudukanus. XuMu3aius >KUBOTHOBOICTBA.

Xumus 1 npodiemMsl Okpy:kaomeii cpeabl. OcHOBHBIE (PaKTOPbI XUMHUECKOTO 3arpsS3HEHUS
okpyxaromeid cpeabl. OxpaHa aTMmoc(epbl, BOJHBIX PECYPCOB, 3E€MEIBHBIX PECYPCOB OT
XUMHUYECKOTO 3arps3HEHUSI.

XuMHUA U MOBCeAHEBHAA *KU3Hb. JlekapcTBa. MOOIIME U YUCTAILIME CPEACTBA. XUMHUYECKUE
CpeAcTBa TUTMEHBl U KOCMETHUKH. MeXIyHapoaHas CHUMBOJIMKA MO YXOAY 32 TEKCTUIIbHBIMU
u3nenusaMu. MapkupoBKa Ha YIMaKOBKAaX MHUINEBBIX MPOAYKTOB M WHGOpMAIHs, KOTOPYIO OHa
cumBonm3upyet. JlemoHcTpanuu. BuaeodparMeHTsl MO MPOW3BOACTBY aMMHaKa U METaHOJIA.
Cnaiipl U Ipyrue BHACOMaTepHalbl, WUTIOCTpUpYIomue 0uo- u HaHOTexHONOTHH. Komekius
«MuHepanbHble ynoOpeHus». Kosutekius mnecTunuaoB. BumeopparMeHTHl MO XHUMHUYECKON
MEJTUOpAIlUH TTOYB U XUMHU3AIUHU KUBOTHOBOICTBA. BujeodgparMeHThI U Claiapl 3KOJIOTHIECKOM
TeMaTuKU. JloManmHss, aBTOMOOMITbHAS alITEUKH M anTeyka XuMuieckoro kabunera. Komnekuus
MOIOIITUX M YHUCTAIIUX CPEJCTB.

JlabGopaTopHble ONBITHI.



29. OzHakomiieHHE C O0pa3llaMu CPEICTB OBITOBOM XMMHUHU W JICKAPCTBEHHBIX IPENaparos,
U3ydeHUE HHCTPYKIHMH K HUM TI0 TIPaBUIBLHOMY U 0€3011acHOMY NPHUMEHEHHUIO.

30. M3yuyeHwe MeXAyHApOJHOW CHMBOJIMKU IO YXOAY 3a TEKCTUIBHBIMH H3ACTHSAMH H
MapKUPOBKH Ha YITaKOBKaX IMHIIEBHIX MPOAYKTOB.

IIpakTuyeckne padboThbi:
10 kaacc.

. KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COCIUHEHUMN.

. YrieBo10poibl

. CrupTel ¥ PEHOINBI.

. Anpzieruibl 1 KETOHBI

. Kap6oHOBBIEC KHCTTOTHI

. YrieBopbl.

. AMHMHBI, aMUHOKHCJIOTHI, OCJIKH.

. Unentudukanus opraHnyecKux CoeIMHEHUM.

. deiicTBre (hepMEHTOB Ha pa3IMYHBIC BEIICCTBA.

0. AHanM3 HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB (aCIUpUHA, apaleTaMona).
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11 kaacc.

. CKOpOCTh XUMHUYECKUX PeaKluii. XUMUUECKOE PaBHOBECHE.

. Pemenue skcnepuMeHTaIbHBIX 33724 110 Teme "['uaponuz"

. [Tonyuyenue ra3oB U U3y4€HHE UX CBOWCTB.

. Penenue skcnepuMeHTaIbHBIX 33J1a4 110 OPraHUYeCKON XUMUU.

. Pemienne skcnieprMeHTANIbHBIX 331a4 110 HEOPTaHUYECKON XHUMUH.

. CpaBHEHUE CBOMCTB HEOPTAaHUYECKUX M OPTaHUYECKUX COCAMHEHUM

. 'eneTnyeckas cBsI3b MEXKIy KIIACCAMH HEOPIaHUYECKUX U OPTAHMYECKUX COCAUHEHUN»

N NN R W

Temarnyeckoe nuiannposanue 10 kiaace

No Bcero
m\n HaumenoBanue TeMbl 4acoB
1 Beeoenue. 9
2 Tema 1. Cmpoenue u knaccugpuxayus op2anuieckKux coeouHeHul. 15
3 Tema 2. Xumuueckue peakyuu 6 0p2aHu4ecKoi Xumuu. 10
4 Tema 3. Yeneso0opoowt. 36
5 Tema 4. Cnupmot u gpenool. 14
6 Tema 5. Anvoezuovt u Kemombol. 14
7 Tema 6. Kapoonoewie kucnomel, ciodxcnsie I¢puput u yHcupbol. 18
8 Tema 7. Yenesoow.. 16
9 Tema 8. A3omocodepicauwyue coeounenus. 17
10 Tema 9. Buonozuuecku akmuenbvle 6euiecmaed. 13




11 Hmozosasn konmponvhas paboma 2
12 Peseps 3
Hroro 170
TemaTuueckoe mianupoanue 11 kiace
Ne Bcero
i HaumenoBanue Tembl HACOB
1. | Tema 1.Cmpoenue amoma u nepuoouueckuit 3axon /I.U. Menoeneesa. 16
2. | Tema 2.Cmpoenue éeuecmea. 24
3 | Tema 3 Xumuueckue peaxyuu. 34
4 | Tema 4. Bewuecmea u ux ceoticmaa. 64
5 | Tema 5 Xumus u oowecmeo 16
6 | Pezeps 16
Hroro 170
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