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AHHOTAIIUSA

Pabouas nporpamma coctaBiieHa Ha 0cHOBe DerepabHOT0 KOMIIOHEHTA rocy1apcTBeHHOro CTanaapTa cpeHero (IojJHoro) 0011ero
oOpazoBanus 1o xumum (6a30Bblid ypoBeHb) (Ilpukaz MO om 5 mapma 2004 2. Ne 1089), npuMepHO IPOTpaMMBbl 110 XUMHUH CPEIHETO
(mosHOTO) 0011IeT0 0Opa3zoBanus (0a30BkIN YpoBeHb ). Micoib30BaHa aBTOPCKAs TpoOrpaMMa CpeTHEro 00I1ero 00pa3oBaHus 10 XUMUU JJIs
0azoBoro uzydyenus xumuu B X — XI kiaccax Hosommuckoro N.H1., Hosommuckoi H.C. (2013 1)

B ocHOBY mporpammbI 10J10KeH IPUHIIKIT pa3BUBarolero ooyuenus. [Iporpamma onupaercs Ha Matepuai, U3y4eHHbI B 8—9 kiac-
cax, 03TOMY HEKOTOPBIE TEMbI Kypca pacCMaTpUBalOTCs TOBTOPHO, HO YK€ Ha 00Jiee BLICOKOM TEOPETUYECKOM ypoBHE. Takol moaxon
M03BOJISIET YIIIyOJISITh U PA3BUBATH MTOHITHE O BEIIECTBE U XMMUYIECKOM IPOIIECCE, 3aKPEIUIATh TPOMICHHBI i MAaTepUall B aKTUBHOM NaMSITH
y4aImxcsl, a TAKKE COXPaHATh IPEEMCTBEHHOCTh B MPOIEcCe 00yueHUs.

[Iporpamma ob6ecrneqynBaeT CO3HATENLHOE YCBOCHHUE YUATUMUCS BAKHEHUIIINX XUMUUECKUX 3aKOHOB, TEOPUIA U TOHATHIL; POPMUPYET
MIPEICTABJICHUE O POJIM XUMUHU B PA3BUTHH Pa3HOOOPa3HBIX OTpaciel MpOU3BOACTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIIMMHU Y eJI0BEKa.
[Ipu 3TOM OCHOBHOE BHUMAHHUE YJIEISAETCS CYIHOCTA XUMHUUECKUX PEAKIMA U METOJIaM MX OCYILIECTBIICHHS, a TAKXKE CTI0OCO0aM 3allUThI
OKpY>KaloILIEeH Cpe/ibl.

Kypc xumun 11 knacca 060011aeT, yriryOssieT U pacIdpsieT 3HaHUS O CTPOCHUH M CBOMCTBAX HEOPraHUYECKUX BellecTB. B HeM u3-
JIararoTCs OCHOBBI 00TIIEH XUMHUH: COBPEMEHHBIE MPECTABICHUS O CTPOCHUH aTOMa, MPUPOJIE M CBOMCTBAX XUMUYIECKOU CBSI3H, OCHOBHBIE
3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYIECKUX MPOIIECCOB, B TOM YHUCJIC AJIEKTPOJIN3a, KOPPO3HH, 0OIIHE CBOMCTBA CJIOKHBIX HEOPTAaHUIEC KUX
BEIIECTB, HEMETAUIOB U METAJUIOB, HAYYHBIE MPUHITUTIBI XUMUYECKOTO IMPOU3BOACTBA, HEKOTOPHIE aCTIEKTHI OXPAaHbI OKPYKAIOIIEH CPeIbl U
pSAI IPYTrUxX TeM, BXoJsaumx B depepaibHblil KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa o0Iiero oopa3oBaHus 1Mo XuMuu. B ocHOBY mo-
cTpoeHust Kypca xumun 10 kiacca nmoJioskeHa KiaccupuKaiys OpraHudecKuX COeIUHEHUN MO (PYHKIIMOHAIBLHBIM TPYIINaM: BHavaJle pac-
CMaTpPUBAIOTCS YTIICBOIOPO/IBI PA3HBIX THUIIOB, BKJIOUYAs apOMaTHIeCcKue, 3aTeM — (DYHKIIMOHAIbHBIE U MTOJIH(YHKIIMOHATBHBIE IPOU3BO 11~
HBIE yII1eBOA0poI0B. [Ipu 0TOOpE hakTHIeckoTro MaTepuraa B MEPBYIO OUEPEIb YIUTHIBAIACH TPAKTUYECKAs 3HAYMMOCTh OPTAaHUYECKUX
BEIIIECTB, MOJTYYHUBIINX IPUMEHEHHE B MPOMBIILIIEHHOCTH, CEIbCKOM X0341CTBE, MeAHIIUHE, ObITY. Oc000€ BHUMaHKE YI€JICHO TeHETHY e-
CKOM CBSI31 HE TOJIBKO MEXAY OpTraHNYEeCKUMH COECAUHEHUSIMHU Pa3HBIX KJIACCOB, HO M MEX/1Y BCEMHU BEILIECTBAMU B IPUPOJE — OpraHuye-
CKHMH U HeopranudeckuMu. O0bekTaMu 0c000ro BHUMAHUS SIBISIIOTCS (PAKTHl B3aUMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIE M BOTIPOCHI, Kaca-
IOIIMECS MEXaHU3MOB XMMHYECKHX PEAKIIUA.

[Iporpamma cocTaBieHa ¢ y4eToM BEAyIIeH POJIM XUMUYECKOT0 dKcriepuMenTa. [IpenycmaTprBaroTcs Bce BUbI IKOJIBHOTO XUMHU-
YECKOTO SKCIIEPUMEHTa — JIEMOHCTpAIIUH, TJA0OPaTOPHBIE OTIBITHI M IpakTUYeckue padboTel. Pabouas nporpaMma no XMMHUU peaau3yeTcs
gyepe3 GopMUpPOBaHUE Y yUaAIIMXCs 001IeydeOHBIX YMEHUA U HABBIKOB, YHUBEPCATbHBIX CTIOCOOOB IEATETbHOCTH U KITFOU€BBIX KOMTIETE H-
U1 38 CYET UCTIOJTL30BAHMSI TEXHOJIOT M KOJUIEKTUBHOTO 00YUYEHHSI, OTTOPHBIX KOHCIIEKTOB, IUIAKTUICCKUX MAaTepPUAIOB, U IPUMCHCHUSI
TEXHOJIOTUHU TpapuuecKoro NpecTaBIeHusI HHPOpMAIIUU MPU CTPYKTYPUPOBAHUY 3HAHUH.



TexHonorum onOpHBIX KOHCIIEKTOB U IpagrueCcKOTo NpeICTaBICHUS MH(POPMAIIMK MO3BOJISIOT JaBaTh U 3alIOMUHATh WH(POPpMAaLUIO
OJ10Kamu, 00eCcTIeYuBaOT SKOHOMUIO BPEMEHU MPHU 00BsICHEHNH HOBOT'O MaTepuaia, MpeACTaBIsI0T MaTepuall B 00Jiee HarJisiJHOM J0 CTYII-
HOM 1711 BOCIIPUSTHSI BUJIE, BO3IEUCTBYET HA pPa3HbIe CUCTEMBI BOCTIPUATHS yUaIlMXcsl, 00ecreunBas Jyuilee yeBo eHue; nuddepeHnuanms
peliaeT 3aa4y MHIUBUIYATLHOTO M0J1X0/1a; KOJUIEKTUBHOE O0YyUeHHUE CHUKACT KOH(PIMKTHBIE CUTYaIUH, TO3BOJISIET 00yyarommcs pad o-
TaTb B COOTBETCTBUU C COOCTBEHHOU TPACKTOPHUEN Pa3BUTHSL.

CornacHo nelictyrouieMy bazncHomy yueOHOMY miaHy xumusi 0a3oBoro ypoBHs B 10 — 11 kiacce paccuntana Ha U3y4eHUE NIPE -
MeTa OJIMH 4ac B Hezemo. Ho B CBSI3M CO CII0KHOCTHIO H3Yy4aeMOr0 Kypca i HE0OX0AUMOCTBIO ITPOI0DKEHUS U3YUYECHUS XUMUU B TEXHHU Y €-
CKHX BBICHIMX MPO(]ecCHOHAIBHBIX 3aBeICHUX U3 IIKOJIbHOT0 KOMIOHEHTa 100asieH 1 u. [loaroMy nanHas pabouas mporpamma paccyu-
TaHa Ha 2 4 B Hexaenmo (684 Broa) B 10, 11 knaccax.

B y4eOHbIii po1iecc BKIFOYEHBI 5 MpakTHYecKuX, 9 1abopaTtopHbIX v 4 KOHTPOJILHBIX paboThl (11 kiaace), 4 nmpaktuueckux, 11 ma-
OoparopHbIX H 4 KOHTpOJbHBIX padoThl (10 kmace). B 10 kimacce cuunTaro 1eiiecoo0pa3HbIM 4 4 U3 PEe3epBHOI0 BpEMEHH 3a/1eliCTBOBATh
111 IOBTOPEHMSI POMACHHOT O MaTepualia U CTApTOBOTO KOHTPOJIsS B Hauasie y4eOHOro roja.

B nenom Kypc mo3BOJISIET pa3BUTH MPEACTABJICHUS y4YallUXCs O MO3HABAEMOCTH MHpPA, €AUHCTBE KUBOW U HEXUBOW MPUPOJIBI,
c(opMUpOBaTh 3HaHUS O BAXKHEHIIMX aCMEKTaX COBPEMEHHON €CTECTBEHHO -HAYYHOUM KapTUHBI MUpPa, YMEHUS, BOCTPEOOBaHHBIE B MOBC €-
JTHEBHOM >KU3HU ¥ TIO3BOJISIONINE OPUEHTHUPOBATHCS B OKPYKAIOLIEM MHUPE, BOCIIUTATh YEIOBEKa, 0CO3HAIOLIETO Ce0sI 4aCThIO TPUPO/IBL.



COJIEP KXAHHUE PABOYEM ITPOI'P AMMBI
Oomaga xumus

11 knace

I. CTPOEHHUE BEHIECTBA

Tema 1

Crpoenue atoma. Ilepuoauyecknii 3aK0H
u Illepuoanyeckas cucremMa
xumuuyeckuxdieMeHToB /. U. MenaeseeBa (6 1)

Atom. O6001meHne p aHee oIy YeHHBIX 3HaHuH 00 aToMe. CocTaB aToMa: s11p O (TIPOTOHBI M HEUTP OHBI), JIEKTPOHBI, MX 3ap 7L K Macca. 3ap 1151 ipa — BaKHEHIIIas Xap aKTepHUCTHKa aToMa. 130Tomnbl. DiIeKTpoHHas cXeMa aTo-

*

Pa3Butue npeacTaBieHui 0 CI0KHOM CTpoeHuH aroMa. COCTOSIHHE JIEKTPOHOB B aroMe. /[BOKCTBEHHAs IPUPOAa dJIEKTPOHA. ATOMHas
opOHuTallb M BJICKTPOHHOE 00J1ako. Popma opOuTaneii (S-, p-, d-opoutamm). MakcuMaIbHOE YHCIIO 3JCKTPOHOB Ha SHEPIETUYCCKUX YPO B-
HSX U OAYpOBHsX. Pacmpesenenue 3JeKTPOHOB 10 SHEPTETUUECKUM YPOBHIM U OJAYPOBHAM B aTOMax 3JIEMEHTOB MEPBBIX UYETHIPEX Te-
PHOI0B. DJICKTPOHHAsI KJIacCU(PHKAIHS 3JIEMEHTOB: S-, P-, d-cemelicTBa. BaieHTHBIE AJIeKTpOHBI S-, P- U d-35eMeHToB. ['padudeckas cxema
CTPOCHUS DJICKTPOHHBIX CJI0EB aTOMOB (3JIEKTPOHHO -Tpaduaeckas hopmyia).

Ilepuoanueckmii 3axkon u [lepuognyeckas cuctema xumuueckux 35eMeHToB [. 1. MenneneeBa B cBeTe Teopuu cTpoeHust aroma. Co-
BpEMEHHAs POPMyIUPOBKA IEPHOIUIECKOTO 3aKOHA. DU3MIECKHMI CMBICI HOMEPOB IEPUOAA M TPYINbL. [ [pH4nHEI IEpHOIMIHOCTH U3 M €-
HEHUSI XapaKTEPUCTUK U CBOMCTB aTOMOB AJIEMEHTOB U UX COCIUHEHUN Ha MPUMEpPaX MajbIX U OOJBIIUX NEPUOA0B, IIIABHBIX MOATPYII.
Ou3nuecKuil CMBICI IEPUOANUECKOTO0 3aKkoHa. OO011ast XapaKTepUCTHUKA 3JIEMEHTA U CBOMCTB €0 COEIMHEHUH HAa OCHOBE MOJIOKEHUS 3J1 e-
MmenTa B [lepuoanueckoii cucteme. [Ipenckasanue CBOMCTB BELIECTB HA OCHOBE IEPUO JMYECKOr0 3aKOHA. 3HAYEHUE EPUOIUYIECKOTO 3 a-
KOHA I Pa3BUTHS HAYKU ¥ TTIOHUMAHUS HAYYHOW Kap THHBI MUPA.

JdeMoHCcTpanuun
1. Monenu 37eKTpOHHBIX 00JIaKOB pa3HON (DOPMBEL.

Tema 2

Xumnueckas cBs3b (10 u)

KoBajieHTHasi XuMHu4ecKas CBsI3b, MEXaHU3MbI €€ 00pa30BaHUs: 0OMEHHBIN U JJOHOPHO-AKIIEITOPHBIM.

[TonsipHas v HENMOJSIpHAS KOBAJICHTHAS CBSI3b.

BaneHTHOCTh ¥ BaJIeHTHBIE BO3MOKHOCTH aTOMa B CBETE TE€OPUHU cTpoeHHs aToma. OCHOBHOE M BO30YXIeHHOE cocTossHue atoma. CTe-
NeHb okucyieHus. CpaBHEHUE MMOHITUI «BAJIEGHTHOCTBY» U «CTETIEHb OKUCIICHUS .

KonnuecTBeHHbIE XapaKTEPUCTUKN XUMUYECKOW CBSI3H: DHEPTUS CBA3H, MJIMHA CBA3H. CBOMCTBA KOBAJICHTHOM CBSI3U: HACHIIIAEMOCTb,
HaNpPaBJIECHHOCTh. G-CBSI3U U TT-CBS3H.

Ilouamue o cubpuousayuu amomHvix opoumarnel. Budvl eubpuouzayuu amomHulx opoumaiei. 3a8ucumocms npoOCmMpaHcmeeHHO20
CMpOeHUst MOJIEKYJL OM 8U0a 2uopuou3ayuu (MUHEUHAs, mpey20bHas U mempa’s0puiecKas popma monexyn) **

HoHHasi cBA3b KaK IIPEAEIbHBIN CIIydall KOBAJIECHTHOW NOJSIPHOM CBsI3U. CpaBHEHME CBOMCTB KOBAJIEHTHON U MIOHHOM CBSI3EH.

Boaxopoanas c¢Bsizb. MexaHu3mM 00pa3oBaHMs BOJAOPOJIHOM CBS3U: JIEKTPOCTATUUECKOE W JOHOPHO -aKUECNTOPHOE B3aUMO/ICUCTBHE.

Ma.
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CpaBHeHME CBOMCTB KOBAJIGHTHOM M BOJOPOTHOU CBsI3U. BisiHre BOIOPOHOM CBSI3M Ha CBOMCTBA BEILIECTB.

Turnsr KpI/ICTaJIJ'II/I‘—ICCKI/IX pemerox; HWOHHBIC, aTOMHBIC, MOJ'IeKyJ'I)IpHLIeI/I METAJUIMYCCKHUE KpI/ICTaJIHI/I‘{CCKI/Ie pCI.HeTKI/I.

MeTajiinyeckasi cBsi3b, €€ 0COOCHHOCTH. 3aBUCHMOCTh CBOICTB BEIECTB OT THIIA CBSI3M MEXIY YacTHUIIAMH B KpHUCTaIaX. BemiecTBa MOJIEKY JISIp HOTO M HEMOJIEKY JIs p HOT'O CTP OCHHS.

JdeMoHCcTpanuun

1. Mopaenu MoJIeKyl pa3IndaHON TeOMETPUIECKOM (hOPMEL.

2. Moenv KprCTITIHRCKHX PEITICTOK, KOTUTCKIST KPHCTAILIOB.

3. OMBITHI, paCKPBIBAIOIINE B3aMMOCBSI3b CTPOCHHSI BEIIECTBA C €ro CBOMCTBaMHM (BO3TOHKA MO1a, HArpEBaHUE KBapIla, CEphl U MOBAPEC H-
HOM COJIN).

II. XUMHNYECKHE ITPOLHECCHI

Tema 3

XuMHn4yecKue peakiuu i 3aKOHOMEePHOCTH
UX MPoTeKaHud (8 4)

CyIHOCTh XMMUYECKOM PEAKIIMN: Pa3pbIB CBA3€EH B peareHTax U 00pa30BaHUE HOBBIX CBA3EH B MPOAYKTAX PEAKIIUU. DHEPTETUKA XUM U-
YECKUX peakuil. K30- U SHAOTEPMHUUECKHUE peakunu. TemnoBoil 3pQekT peakunn. TepMOXUMHUUYECKUE YPABHEHHUS.

Cxopoctb peakumu. [ OMOreHHbIe U reTeporeHHble peakimu. GakTophl, BIHSIOMIKE HA CKOPOCTh PEAKLIUN: TPUPO/IA PEATUPYIOIIHX BEILIECTB,
KOHILIEHTp a1, TeMieparypa (mpaswio Baut-I'odda). [ Inommaas moBepXHOCTH CONPUKOCHOBEHHUS pear upyrOLMX BEIIECTB. JHep2usi aKmuea-
yuu. Katamzaropsl. | OMOTE€HHBIN M TeTep OTeHHBI KaTaiu3. Pojih KaTann3aTopoB B MPHUPOIE U MHTEHC U(UKAITIN TEXHOJIOT HUSCKUX TP OIIECCOB.

Oo6paTumbie M HeoOpaTUMbIe peakuMu. [[OHATHE XUMUYECKOTO PABHOBECHS. )&anecme PaBHOBECHE B TOMO- 1 T€TEPOTr€HHBIX PEeaK-
nusax. PakTophl, BAMSIONME HAa CMEUICHUWE PaBHOBECHUS (KOHLEHTpALMsl peareHToB, TeMiieparypa u aasieHue). [Ipunnun Jle Ilatense.
Pouib cmenienns paBHOBECHS B YBEJIMUYEHUH BBIXOA IPOAYKTA B XUMHUYECKOW ITPOMBILIUIEHHOCTH.

JleMoOHCTPALMH

1. DK30- ¥ 3HIO0TEPMHYECKUE PEAKIINH (TAIICHUE U3BECTH U PA3JI0KECHUE TUXPOMATa aMMOHHS ).

2. 3aBUCUMOCTb CKOPOCTHU PEAKIIMH OT MIPUPO/IbI pEarup yIOIIMX BEIIECTB, KOHIICHTPAIMH, TEMIEpaTyphl (B3aUMOICHCTBUE LIUHKA C C O-
JSIHOM M YKCYCHOM KUCJIOTaMU IPY PA3HbIX KOHUEHTPALUAX U TEMIIEPATYPaXx).

3. JleficTBHE KaTaM3aTOPOB U HHTUOUTOPOB HA CKOPOCTh XUMHUECKOU PEAKIIUH.

4. BoustHue 11Oy MOBEPXHOCTH COMPHUKOCHOBEHUSI PEArMPYIOIIMX BEUIECTB HA CKOPOCTh XUMHUYECKOU peakuuu (B3auMoAeicTBUE
rpaHyJl U MOPOLIKa [UHKA WIKM MeNa C COISTHOM KUCIOTOM OJMHAKOBOYM KOHIEHTPALUN).

JlaGopaTopHbiii onbIT 1

CwmernieHrne XMMUYECKOT O PABHOBECHS IPU M3MEHEHUU KOHUEHTPALIMK PEArupyOIIMX BEIIECTB.

IIpakTn4yeckas padora 1
CKOpOCTh XMMHYECKOU pEeaKLIUU.

PacueTHble 3a1a4n
1. Onpenenenrie CKOPOCTH PEAKIIMHU IO U3MEHEHHUIO KOHIICHTPAIIUU pearupyroumx BEecTB.
2. Petienne 3aay ¢ ucrosb3oBanueM rpasuia Bant-I'odda.

Tema 4
PacTBOpBI. DJIeKTPOIUTHYECKAS AU CCOIHAUA (5 U)



JMucnepcHbie cuctemsl. [loHstre o AucnepcHbIx cuctemax. Jucnepcuonnas cpenau qucnepcHas gasza. Knaccudukanus qucnepcHbIX
CUCTEM. 301U, 2enu, noHamue o Konnouoax. VICTUHHBIE pacTBOPBI.

Oo0Opa3zoBaHue pacTBOpPOB. MexaHW3M U DHEPTETUKA PACTBOPEHUSA. XUMUYECKOE PABHOBECHE IIPU paCTBOPEHUU. PacTBOpUMOCTE Be-
1IeCTB B BOJie. HachIeHHbII pacTBOP. BansiHue Ha pacTBOPUMOCTB IPUPOABI PACTBOPSIEMOI0 BELIECTBA U PACTBOPHUTENS, TEMIIEPATYPHI U
JIABJICHUS.

Crnioco0ObI BEIpaKeHNs COCTaBa pacCTBOPOB: MAacCOBAas J0JIsl PACTBO PEHHOIO BEIIECTBA, MOIAPHAS KOHYEHMPAYUSL.

9J’leKTp0.]'Il/lTl/l‘leCKaﬂ AUCCOHALIUSA . 3aBHUCHMOCTh MEXaHH3Ma Jucconmann OT Xap akTepa XUMHYCCKUX CBsI3€H B JJICKTP OJIUTaX. Cnabble ¥ CHUIIbHBIC OJICKTP OJIUTHI.

Cpena BOOHBIX PacTBOPOB: KUCIOTHAs, HEWTp anbHast, mienoyHas. Boxop oxnblii nokasatens (pH) pactBopa. Haukarop sl. 3HaueHUe Cpeabl pacTBOPOB UL XMMUUECKUX W OMOJIOTMYECKHX I OLIECCOB.

Peaximn moHHOrO0 0OMEHA B BOJHOM pacTBOpeE. Y CIOBUS P OTEKAHMs P EaKLHiA: BHIMIAZCHAE OCaJKa, BBIICICHHE Tra3a, 00pa3oBaHue claboro 3JIEKTp OJIUTA.

JdeMoHCcTpanumn

1. O6pa31bl AUCTIEPCHBIX CUCTEM C KUAKOU CPEAOil.
2. O0pa31pl MUIIEBBIX, KOCMETUYECKUX, OMOJIOTHUECKUX U MEAULIMHCKUX 30JIEH U TeNei.

3. Dddexr Tunmans.
4. TlonmyueHre HaCHIIIIEHHOTO PacTBOPA.
5. OKkpacka MUHAUKATOPOB B PA3JIUYHBIX CpPE/Iax.

JlabopaTopHbIii ONIBIT 2
TenoBsie sIBJICHUS ITPU PACTBOPEHUMU.

JlaGopaTopHblii onbIT 3

Peakiiuu noHHOT0 0OMEHa B pacTBOPE.
Pac4yeTHble 3a1aun

Pacuer maccoBOM 101 paCTBOPEHHOT O BEILIECTBA.

Tema 5

Peaknuu c n3MeHeHHEM cTeneHeld OKNUCJICHU A
aTOMOB XMMHUY€eCKHX J1eMeHTOB (7 u)

OKHCIUTEIbHO-BOCCTAHOBHTEIb HbIE peakuuu. Hpoueccm OKHCIIEHUSI B BOCCTaHOBJICHHs. BoccTanoBuTenn u okuciauTead. OKUCIUTEIIbHO -BOCCTAHOBUTEIIEHAsT HBOﬁCTBeHHOCTB. CocraBiieHre ypaBHeHI/Iﬁ OKHC-
JIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/H‘/II. MeTOZ[ JJICKTP OHHOT'O Oaianca.

OXHCITUTENTEHO-BOCCTAHOBUTEIh HEIC pe€akun B Ip Up 04€, 1P OU3BOACTBCHHBIX TP OLECCaX U KU3HEACATCIIbHOCTH OPIraHU3MOB.

DJIEKTPOJIN3. DJIEKTPOJIU3 PACIUIABOB U BOJHBIX PAaCTBOPOB DJIEKTPOJIUTOB C MHEPTHBIMU AIeKTpoaaMu. [IpumeHeHne 3nekTpoau3a B
MPOMBIIIIEHHOCTH.

Koppo3us metamioB. Yiiepo ot koppo3un. Buasl Koppo3uu (xumuueckasi v 35eKTp oxumudeckas). CrnocoObl 3alMThl METAIOB OT
KOPPO3UU: JIETUPOBAHUE, AHTUKOPPO3UOHHBIE MOKPBITUS (HEMETAUIMYECKHE, XUMUYECKUE U METAUIMYECKUEe — aHOJIHbIE U KaTO/HbIE),
MPOTEKTOPHAas 3allMTa, UHTMOUPOBAHUE.

JdeMoHCcTpanuu
1. Tlpumepbl OKUCTUTENTLHO-BOCCTAHOBUTEIbHBIX PEAKIIHA.
2. Dnextpoau3 pactBopoB xjopunamenu(ll) u cynsdarta HaTpus WM Kausl.

JlaGopaTopHblii onbIT 4
OKUCIIUTETHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.



PacueTHble 3aaun
Pemenue 3amau o reme ((9HGKT‘pOJIH3».

III. BEIIIECTBA M UX CBOMCTBA

Tema 6
Cio:kHble Heoprannyeckue BemecTna (10 9)

Knaccudukarms Heopranmyeckux coenuHeHui. OO60O0IIeHne CBOWCTB HEOPTaHWYECKHUX COCAMHEHHH BA)KHEHMIINX KIIACCOB.
Oxcenapl. Kitaccnukanyst OKCHIOB MO0 XUMHYECKHM CBOMCTBAM, (DU3UYECKUE W XMMUYECKHE CBOWCTBA.
I'mapoxceuanr:

»  OCHOBaHWS, WX JVCCOIMAIMS M XMMHUYECKHE CBOWCTBA;

> KHCJIOTBI, MX JIUCCOLMAIMS M XUMWYCCKUE CBOMWCTBA;

> amdoTepHbIe THAPOKCH/IBI, UX XMMHYECKHE CBOWCTBA.

> CpEIHUEC COJIM, UX AUuccolUanus W XUMHUYCCKUEC CBOﬁCTBa;
»  KHUCJIBIC COJIH, CIIOCOOBI MX TIOJYUYCHHS, JTUCCOLMAINS, TIEPEBO/] KUCIIBIX COJICH B CPE/IHNE;
»  OCHOBHBIC COJIH, MX COCTAB, HOMEHKJIATypa, CIIOCOOBI IMOJYYEHHS, IVCCOIMALS, IEPEBO ] OCHOBHBIX COJICH B CpEIHHE.

I'enerndeckas CBS3b MEXAY KIacCaMu HEOP TaHMYCCKUX COCTHHEHH.

I'mapoau3 coaeii. [lorsitue o ruapommse. [ mapoms3 coei pa3aMaHbIX TUHOB (MCKIF0Yas TIOJIHBINA THAPON3 cotieit). CTeneHb Tuap 0 JIH -
3a. BnusiHue TemriepaTypbl ¥ KOHLIEHTPAIMU Ha CTENEeHb TuApoian3a. CMeleHne paBHOBECHSI THAPOJIN3A.

JleMoOHCcTPALMH

1. Peakuuu, XapakTepHbl€ 151 OCHOBHBIX, KUCJIOTHBIX U aM(POTEPHBIX OKCUAOB U TUAPOKCH/IOB.

2. IlosyueHure u CBOMCTBA CPEAHUX, KUCIIBIX U OCHOBHBIX COJIEH.

3. 'mapoam3 courelt pa3IMIHbBIX TUIIOB.

JlabopaTopHbIii ONIBIT 5

PacniozHaBaHue OKCHIOB.

JlaGopaTopHbIii ONIBIT 6
Pacnio3zHaBaHue KaTHOHOB HATPHSI, MAarHUs U LIMHKA.

JlaGopaTopHblii onbIT 7
[lonyueHnne KuCIIou COJIN.

JlaGopaTopHbIi ONbIT 8
[TosryueHne OCHOBHOM COJIH.

IIpakTnyeckas padora 2
I'maponms conen.

PacuerHsnle 3agauun
Pemenune 3a1a4 no marepuaiy TEMBI.



Tema 7
IIpocTbie BemecTBa (9 )

HemeTtanabl. O0muii 0630p HemeTawioB. [loioxeHne ameMeHToB, 00pa3yIoNX MPOCTHIE BEIECTBA — HEMETaUThI, B [leprnoandeckoit
cucteme. Oco0eHHOCTH CTpOCHUS UX aTOMOB. CTpOEHHE IPOCTHIX BEIIECTB — HEMETAUI0B. AjutoTponus. CiocoObI MOJTydeHUsI HEMETall-
70B. Du3nYecKre 1 XUMUYECKHE CBOMCTBA HEMETAIOB. OKHUCIUTEIbHO -BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTh HEMETAILIOB. OKUCIUTENb-
HbIE CBOWCTBA: B3aMMO/JICUCTBUE C METAJUIAMH U BOJIOPOJIOM, HEMETAIUIAMH, aTOMbI KOTOPBIX UMEIOT 00JIee HU3KOE 3HAUEHHUE HIIEKTPOOT-
pHULATETBLHOCTH, HEKOTOPBIMH CJIO’KHBIMU BelleCTBaMH. BoCcTaHOBUTENBbHBIE CBOMCTBA B PEAKIUAX C KUCIOPOJIOM, (TOPOM U OKCUTAMU
(yraepon, Bojiopon). Peakuys qucnponopiroHUPOBAHNS : B3aUMOIEHCTBHE FAJIOT€HOB (KpoMe (bTOp a) U CEphI CO LIeNI0oYaMu, XJiopa U 0po-
Ma ¢ BOAOU. PoJib HEMETaIuIOB B IPUPOJE U TEXHUKE.

MeTagabl. O6mmuii 0630p MeTawioB. [looxeHune aneMeHToB, 00pa3yIOIUX MTPOCTHIC BEIECTBA — MeTa/lTbl, B [lepuogndeckoi cucre-
Me. OcOOEHHOCTH CTpOEHUS X aToMOB. HaxoxaeHre MeTayioB B MPUPOJIE U CTIOCOOBI X MOydeHus. PUu3ndeckue CBONCTBA METAJJIOB.
DJIEKTPOXUMUYECKUH PSIJT HATPSHKEHUI METAJUIOB. XMMUYECKUE CBOMCTBA METAJUIOB: B3aUMOJEHCTBHUE C NPOCTHIMU BEIIECTBAMU — HEME-
TaJJIaMHU, CO CJIO’KHBIMU BEIIECTBAMHU: C BOJIOM, paCTBOPAMHU ILEIOYEN U KUCIIOT, KUCIOTAMU -OKUCIUTEISIMU (a30THAsA U KOHUEHTPUPOBAH-
Hasi cepHasi), paCTBOPaMHU COJICH.

[IpyuMeHeHnEe METAIUIOB, WX CIUIABOB M COCAMHEHUH B MPOMBIIIIEHHOCTH U COBPEMEHHOM TEXHUKE. POJIb METAIIIOB B MPUPOJIE U )KU3HU
OPTaHU3MOB.

JdeMoHCcTpauuun

1. Mozenmu KpUCTaUTMUeCKHX PEILIETOK HO/Ia, amMasa v rpadura.

2. BzaumoeiicTBrE Cepbl C KUCIOPOA0M, BOJOPOIOM U PACTBOPOM ILETOUH.

3. BeiTecHEeHHE MeHEee aKTUBHBIX TaJIOTEHOB U3 UX COEIMHEHUH (TaJloreHn0B) 00Jiee aKTUBHBIMU T'aJIOT€HAMU.

4. KoJuteKus METa/UIOB ¢ pa3IMIHBIMU (PU3UIECKUMU CBONCTBAMH.

5. B3aumoaelicTBME METAJUIOB C HEMETAJUIAMH U BOJIOM.

6. BzaumoeiicTBre AIIOMUHUS WM IIMHKA C PACTBOPAaMU CEPHOM M a30THOM KUCIIOT.

JlaGopaTopHbIii ONIBIT 9

B3aumoaencTBue METaIOB C paCTBOPAMH ILIENOYEH.

IpakTnyeckasi padora 3

[Toydenue, coOnpanue U pacro3HaBaHue ra3oB (KUCIOPOI, BO1opod, okcu yriaepoaa(lVv)).

IIpakTnyeckas padora 4

DKCIiepuMEHTAIbHBIE 33/1a4 U 110 pa3eny «BemecTa n X CBOWCTBAY.

IIpakTnyeckas padora s
Nnentudukanys HeOpraHMyeCKUX COCIUHEHU.

PacueTHBbIE 3a1aun
Pemenue 3amad nmo marepuany TEMBI.

IV. XUMHNUYECKAS TEXHOJIOT'US U OKOJ0OI'usl
Tema 8



Xumnueckas TexHoiorusi. Oxpana okpyxarwueii cpeani (9 4)

[Ipou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CITIOCOOOM: 3aKOHOMEPHOCTH XUMHUYECKUX PEAKINil, BHIOOP ONMTUMAJIbHBIX YCIOBUN UX
OCYIIIECTBIICHHUS.

O11IMe HAyYHBIE MPUHITUITBEI XUMHUYECKOTO TPOU3BOACTBA. COBPEMEHHBIE METOIbl ONITUMHU3AIIMN XUMHUYECKUX MTPOU3BOJACTB. [Ipombliii-
JICHHOE TOJTy4Y€HHE BEIIECTB U OXpaHa OKPYKAOIIEH Cpelibl OT 3arpsi3sHeHrid. Heo0Xx0 1MMOCTh HKOJIOTHUECKOM SKCIIEPTHU3hI HOBBIX TEXH O-
JIOTHM.

Oxpana atmocdepbl. CoctaB arMmocheps 3emud. O30HOBBIHN UT 3emii. OCHOBHBIC HCTOYHUKHU 3arpsi3HeH U atMochepsl. U3MeHeHne
CBOMCTB arMocdephl B pe3yibTare €e 3arpsA3HeHMsI: TapHUKOBBIN 3((eKT, KUCTOTHBIE TOXKAU, poToxumudeckuii cmor. [lonstue o mp e-
nenbHO nomyctuMblx KoHIeHTparusax (ITJ1K) Bpennsix BemectB. Oxpana atMmoc(epbl OT 3arpsi3HEHUS.

Oxpana ruapoc@epsl. Bosna s npuposae. Boia — yHuBepcanbHbIN pacTBOPUTEIL. POJIb BOJBI B KpyrOBOPOTE BElIECTB B nipupoae. Uc-
TOYHHWKH Y BUbI 3arpsi3HEHNs BOAbl. OXpaHa BOIHBIX PECYPCOB OT 3arpsi3HEHMS.

Oxpana nouBbl. [louBa — OCHOBHOW MCTOYHUK OOCCTICUCHHUS PACTCHHM MUTATCIHHBIMU BeliecTBaMu. VICTOUHMKH W OCHOBHEBIC 3a-
rps3HUTENH MouBbl. CIIOCOOBI CHIDKEHUS 3arpsA3HEHHOCTH TTOYBHI.

JdeMoHCcTpauuun

1. Mopenb nim cxema Npou3BOJICTBA CEPHOM KUCIIOTHI.

2. CxeMbl KpyroBOpoTa B IPUPOAE KUCIOPOa, a30Ta, CEPHI, yIIepoaa, BOIbI.
3. Cxema 0€30TX0THOTO IPOU3BOJICTBA.

4. OunbMBI 0 3arpsi3HEHUH BO31yXa, BOJbI U TOYBHI.

5. Cxema OYMCTKH BOJIbI (CTAIUU [TOITOTOBKU TUTHEBOU BOJIBI).

PacueTHsble 3agauun
Pacuer BbIX0O1a IPOYKTa pEAKIUN

* MenkuM 1pudToM BEBIIETICHB! BOMPOCHI, OTHOCSIITHECS K TTOBTOPEHHIO.
** Matepuall, KOTOPBII TOUICKHUT H3YUCHHIO, HO HE BKITIOYAeTCs B TpeOOBaHMS K YPOBHIO TIOJITOTOBKH BBITYCKHHUKOB, BEIIETICH KYPCHBOM.



Opranuyeckas XuMHsI
10 kiace

BBEJIEHME B OPTAHUYECKYIO XUMHIO (5 1)

[penmer opranmyaeckoi XuMur. B3arMoCBsI3b HEOPraHNUeCKHX U OPTaHMIECKHX BEIeCTB. OCOOCHHOCTH OPTaHIMIECKIX COSTMHEHHI M PEAKITUI C MX yda-
ctrieM. OCHOBHBIE MOJIO’KEHHSI TEOPUH XMMHUUYECKOI'0 CTPOCHHST OPraHMIECKUX COSIMHEHMIA A. M. %FﬂepOBa. XUMHYECKOE CTPOEHHE KaK MOPSAA0K COEIH-
HEHVSI aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTb CBOKCTB BEIIECTB OT XMMUYECKOTO CTPOSHHS MOJIEKYJL. F3oMepust. 3HaueHne Teoprun XUMHYIECKOrO CTPOEHHSL.

JdeMoHcTpanumn

1. O0pa31ibl OPTaHNYECKUX BEILIECTB, U3ICIUSI U3 HUX.

2. Monemu Mosiekyn OyTaHa U u300yTaHa.

PacueTHble 3aaun
H&XO)KI[CHI/IC MOJICKYJLIPHOU (bOpMYJ'H)I ra3006pa3Hor0 YJIICBO4OPOAa 110 €ro OTHOCHUTCIbHOUN INIOTHOCTU U MACCOBOHM AOJIC DJICMCHTOB
HJIK 110 JaHHBIM O IIPOAYKTaX CropaHus.

I. VTJIEBOJOPO/IBI

Tema 1

IIpenesbHbIe YIi1€eBOAOPOABI (8 1)

AJKaHbL DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYITbI ME€TaHa. SP3-rudpuau3anys opouraseit atoma yriaeposa. [ 'oMonormaecku it
psill, HOMEHKJIaTypa ¥ U30Mepus YTJIEpOTHOro cKemeTa. GU3ndecKre CBOWCTBA AIKAHOB M KX 3aBUCUMOCTb OT MOJIEKYJISIPHOM Mac Chl. XUMUY €-
CKHE CBOICTRA: TAJIOT€HUPOBaHKE (Ha MpUMeEpe METaHa M 3TaHa), TOPEHUE, TEPMUIECKHUE TTPEeBpaIlieHHsI (pa3ioKeHNe, KPEKUHT,, 1T U PUPOB a-
Hue, n3omepuzaiwsi). Konsepcus merana. Haxosxaenue B mpupoe v MpUMEHEHUE aJIKaHOB.

JeMoHcTpanumn

1. TIpumepsl yriieBoJOPOI0B B pa3HBIX arperaTHbIX COCTOSIHUSX (MTponaH-0yTaHOBasi CMECh B 3aKUTaJIKe, OeH3UH, napaduH, acaibT)

2. Cxema 00pa30BaHMsI KOBAJIEHTHON CBA3U B HEOPTAHUYECKUX U OPTaHUYECKUX COCAUHECHUSX.

3. lllapocTeprkHeBbIE U MACILITAOHBIE MOJIEIN MOJIEKYJT METaHa U APYTUX YIIIEBOJO0PO/I0B.

4. Onpenenenue HAIMYMS YIJiepoaa U BOJ0OPO/ia B COCTaBEe METaHa Mo MPOAYKTaM rop CHHUS.

5. 'openme Merana, mapadgyHa B YCJIOBHSIX M30BITKA U HEMOCTATKA KHCIIOPOIaA.

6. B3pbIB cMecH MeTaHa € BO3ITyXOM.

7. OTHOIIICHHE MeTaHa K OpPOMHOM BOJIE.

JlabopaTopHblii onbIT 1

M3roToBieHre Mo1eel MOJIEKYJT YIJIEBOOPOIO0B U UX TalOr€HONPOU3BOAHBIX (BBIIIOIHIETCS JOMA).

IIpakTnyeckas padora 1

OmnpeneneHre Ka4eCTBEHHOTO COCTaBa OPTAHUYECKHX BEIIIECCTB.

Tema 2
HenpeaeabHble yriieBoaopoabI (8 1)
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AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATUJICHA. SPZ-TuOpuan3aus opouraneii aroma yriepoaa. 6-CBsi3u u
n-cBA3U. [ oMosiornueckuii psaa, HomeHknarypa. CTpyKkTypHas u30Mepus (M30Mepusl yriepoJHOTO CKEJIETa U MOJI0KEHUS JBOMHOM CBSI3U B
MOJIEKyJEe). 3aKOHOMEPHOCTH U3MEHEHMs (PU3NUECKUX CBOMCTB aIKEHOB. XUMHUECKUE CBOMCTBA (HA MPUMEPE ATUIICHA): PEAKIIUU TIPUC O-
eIMHEHUs (TUAPUPOBAHUE, TAIOTCHUPOBAHUE, TUAPOTATIOTCHUPOBAHUE, TUAPATALUs ), OKUCTICHUS (TOPEHKE) U MOJUMEPU3ALUH.

[IpompbiliuieHHBIE U TAOOPATOPHBIE METOIBI TOJyYEHUS AIKEHOB: JErMAPUPOBAHUE U TEPMUUECKUN KPEKUHT ATKaHOB U JIETUpaTalus
CIIUPTOB.

Aakaauenbl. [ToHsaTre o TMEHOBBIX yrieBogopoaax. byraguen-1,3 (muBuamn) u 2-MetundyraaueH-1,3 (m3onpen). [lonmydaerrne u xumu-
YECKHUE CBOMCTBA: PEAKIUU ITIPUCOECIUHEHMS U IToJMMepu3auu. HatypanbHbIi 1 cuHTETHYECKUE KayuyyKu. Bynkanu3anusa kaydyka. Pe-
3uHa. [I[puMenenue kayuyka u pe3unbl. Pabotel C. B. JIeGenena.

AJIKHHBI. DJIEKTPOHHOE 1 TPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIbI alleThiieHa. SP-I nbpunuzaimst opouraneii atoma yriaepojaa. ['omonoruye-
CKUI psifl, ©I30MEPHS 1 HOMEHKJIATypa ATKUHOB. DI3HMUeCKHe M XMMUYECKHE CBOMCTBA (Ha IpuMepe ateTwieHa). Peakiwiu nprucoeHenyst (ruAp MpoBaHue,
rajloreHpOBaHKE, T'UIPOraIONeHUPOBAaHKE, TUIpaTalysl ), okucieHus (ropenue). [lomyuenue ariermnena kapOuaHbEIM U METaHO BBIM CITOCO0aMH,
€ro IPUMEHEHME.

JleMoHCcTpanun

1. Tabmuna «CpaBHEHHE COCTaBa ATIKAHOB U aJIKEHOBY.

2. lapocTeprkHeBast © MacIITabHAass MOJIETH MOJIEKYJIbI ATHUJICHA.

3. I[lomyyenue sTHIIEHA U €r0 CBOMCTBA: TOPEHUE, B3aUMO/IEHCTBUE C OpOMHOM BOTOM.

4. OTHOLIICHHE KayuyKa U PE3UHBI K OPTaHUUYECKUM PACTBOPUTEISIM.

5. Pa3nokenue kaydyka Ipy HarpeBaHWU U UCTIIBITAHUE HA HETIPEAEIbHOCTD IPOTYKTOB PA3JI0KEHUS.

6. lapocTeprkHeBas U MacITabHAask MOJIETN MOJIEKYJIbI alleTUIICHA.

7. Ilonyuenue aneruieHa kapOUIHBIM CIIOCOOOM U €0 CBOMCTBA: TOPEHUE, B3aUMOIEUCTBHE C OPOMHOM BOJOM.

JlaGopaTopHBIi ONIBIT 2
O3HakomJjieHne ¢ 00Opa3laMu U3eui U3 MOJIMATUIICHA.

JlaGopaTopHbiii onibIT 3
O3HakomIIeHHE ¢ 00pa3liaMu KayqyKOB, PE3UHBI, Y00HHUTA.

Pac4yeTHble 3aga4n
Pemenue 3a1ay no Marepuaiy TEMBI.

Tema 3
Hukanyeckue yriaeBoaopoabl [IpupoaHbie HCTOUYHUKH YIJI€BOAOPOAOB (7 1)

Hukaoankansl. HomeHnknatypa, nosrydenue, pusndeckue 1 XaMUYECKHE CBOWCTBA, IPUMEHEHHE.

Apenbl. COCTaB M CTpOCHHUE apEHOB Ha MpuMepe OeH301a. Pu3ndeckne CBoMCTBa OCH301a, €r0 TOKCUYHOCTh. XUMUYECKHUE CBOMCTBRA!
pEeaKIMK 3aMeICHUs (HUTPOBAHKE, TAIOTEHUPOBAHUE), MPUCOEAUHEHUS (TUIPUPOBAHUE, XJIOpUPOBaHKE), ropeHus. [loydenne u npum e-
HEeHHe OeH30JI1a.

['eneTnueckast B3aMMOCBS3b YIIIEBOJO0POJIOB.

IIpupoaHble HCTOYHUKH YIJIEBOJAOPOAOB M UX NepepadoTka. [IpupoaHbIi 1 MOy THRIM HE(TIHOM Ta3bl, UX COCTAaB U MPUMCHCHHE B
Ka4eCTBE UCTOYHHUKA YHEPTUN 1 XUMUIECKOTO0 ChIphs. HedTh, ee cocTaB u cBolicTBa. [ IpoaykTsl PppakironHo eperonku HeTu. Kpekunr
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HedTenpoaykToB. OKTaHOBOE YKCI0 OeH3nHOB. OXpaHa OKpYKaroliel cpenpl mpu HedTenepepadboTKe U TPAaHCTIOPTUPOBKE HEPTETTPO Ty K-
TOB.

JdeMoHCcTpanun

1. Monenu MoJieKkynbl OeH301a.

2. OTHOMIEHNE OE€H3071a K OpOMHOM BOIEC.

3. 'openue 6en30ma.

4. Konnekust 00pa31ioB HEPTHU U TPOAYKTOB €€ IepepadoTKH.

JlaGopaTopHbIii onbIT 4
N3roToBiieHre Moa€ene MOJIEKYJT IUKIIOATKAHOB.

PacuetHble 3apaun
Perenne 3a1a4 no marepuainy TEMBI.

II. ®YHKIIMOHAJIBHBIE TIPOU3BO/AHBIE YIJIEBOJAOPOIOB

Tema 4
Cnuptel. ®eHoJibl. AMUHBI (7 1)

Cruprel. OyHKUMOHAIBHAS TPYIINA, KJacCU(UKALK: 0JHOATOMHBIE U MHOTOATOMHBIE CTUPTHI.

IlpeneabHbie 0fHOATOMHBIE cIUPTHI. HOMEHKIIaTypa, n30Mepus U CTPOCHHUE CIUPTOB. BOOpOIHAs CBSA3b MEXKY MOJIEKYJIAaMU U €€
BIMSIHHME Ha (PU3MYECKUE CBOMCTBA CIUPTOB. XUMUUECKHE CBOMCTBA CIMPTOB (Ha MPUMEPE METAHOJIA M STAaHOJIa): 3aMEeIleHne aTOMa BOJ1 O-
pOJ1a B THAPOKCHUIILHOM TPYIIIIE, 3aMEIIEHUE TUAPOKCUILHOM IPYIIIbI, OKHCIeHne. KauecTBeHHas peakuys Ha cnupTel. [lonydyenue u np u-
MEHEHHE CIUPTOB, (PU3MOIOTHUECKOE IEHCTBHUE HA OPTraHU3M YeJI0BeKa.

MHoroaToMHbIe CIUPTHI: STUJICHTIIMKOJIb U TIUIEPUH. TOKCHYHOCTh dSTHICHTIMKOJIA. OCOOEHHOCTH XMMUUECKUX CBOUCTB U MPaKTHU-
YECKOE UCII0JIb30BaHNE MHOTOATOMHBIX CIUPTOB. KauecTBEHHAas peakuys.

®enoJ. [lonyuenue, puznueckre u XuMuIeckre cBoMcTBa (heHoa. Peakimu ¢ yuacTueM ruIpOKCUIIBHOM TP YIIITbl M O €H30JIbHOTO KOJIbIIA,
KaueCcTBEHHas peakuus Ha peHou1. Ero npomeiieHHoe nctonb3oBanue. JleiictBue (heHoa Ha )KuBble Opranm3Mbl. OXpaHa OKpYKarollen Cpenbl
OT MIPOMBILIUICHHBIX OTXO/IOB, COJIEPKAINX (PEHOI.

IlepBuyHble aMuHBI npeaeabHOro psaaa. Cocras, HoMeHknarypa. Ctpoenure aMmuHOrpynnsl. PU3NUECKUE U XUMAYECKUE CBOWCTBA.
AMMHBI KaK OpraHuy€eCKHe OCHOBAHUS: B3aMMO/ICCTBHUE CBO10M U KUcI0oTaMu. ['openune amuHoB. [lofydeHne u npuMeHeHue.

JleMoHCcTpauuun

1. PacTBOpUMOCTH CIIUPTOB B BOJIE.

2. XuMH4YECKHUE CBOMCTBA CIIMPTOB: TOPEHUE, B3aUMOICHCTBUE C HATPUEM U TMXPOMATOM HATPHs B KUCIIOTHOM Cpeie.
3. PactBOpuMOCTh peHOIa B BOI€ TPH 0OBIYHOI TeMIepaType U MpY HarpeBaHUM.

4. BeitecHeHue ¢eHoJia U3 PeHoJIsITa HATPUS YTOJLHOU KUCJIOTOM.

5. KauecTBeHHas peakiust Ha ()eHOJI.

6. CBoiicTBa METHJIAMHHA: TOPEHUE, B3aUMOEHCTBHE C BOJOW U KHCIOTAMH.

12



JlabopaTopHbIii ONIBIT S
Oxwucnenne criuptoB okcuaom meau(Il).

JlaGopaTopHbIii ONIBIT 6
CBoiicTBa riuiepuyHa.

PacuerHsble 3agaun
Perenne 3ama4y no marepuainy TEMBI.

Tema 5
Aabaeruabl. KapooHoBbIe KHCI0THI M HX POU3BOAHBIE (12 1)

Aabaeruasbl. Coctas, 00mas ¢popmylia, HOMEHKIIATYpa U U30MEpHUs NPEebHBIX allbJIETU0B. DJIEKTPO HHOE CTPOCHUE KapOOHMWILHOM
IPYIIbl, 0COOCHHOCTH ABOMHOM CBsI3U. DHU3NYECKUE U XUMUYECKHUE CBOMCTBA (HA MpUMEPE YKCYCHOTO WM MypPaBbUHOTO ajibAeTruaa): pe-
aKIMY TIPUCOCTUHEHUS, OKUCIICHUS, TToJiuMepu3anuu. KauecTBeHHbIE peakiuy Ha alibJIeTU/Ibl. AlleTallbIeTU/ U (POpMaIbICTH /1; TIOJTyYe-
HUE U TIpUMEHeHue. J[elicTBrE aberu10B Ha KUBBIC OPTaHU3MBI.

Kap6onoBbie kuciaothl. Knaccudukanus kapOOHOBBIX KHUCIOT: MpeAeibHbIC, HEMpeaenbHbIe, HU3IIME U BBICIINE KUCIOTHL. ['oMO-
JIOTUYECKHUHA PsAMl MpEeAeTbHBIX OJHOOCHOBHBIX KUCJOT. HoMeHkmaTtypa, usomepusi, CTpoeHue KapOOKCWIbHOU rpymmbl. Ou3ndecKkue u
XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBUE C METAUIaMU, OCHOBAHUSIMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMH, COJISIMU, CIIMPTAMH;
peaKuyu C y4acTHEM YIJIEBOJOPOJHOTO pauKaa.

OcoOEHHOCTH CTPOCHHMSI M CBOMCTB MypPaBbUHOU KHCJIOTHI. [loydeHne u mpuMeHeHne KapOOHOBBIX KUCIIOT.

CpaBHEHHE CBOWCTB HEOPTAHWIECKUX M OPTAHUYECKHUX KUCTIOT.

Cao:xnbie 3¢pupbl KapooHOBBIX kKHcJa0T. CocTaB, HOMEeHKIaTypa. Peakuust stepudukanmu. ['maponu3 cinoxubix 3¢upos. [Ipumeps
CJIO>KHBIX agmpOB, ux Qpu3nueckue CBOMCTBA, paCpOCTPaHEHUE B MPUPO/IE U MPUMEHEHHUE.

Kupbl. CoctaB u ctpoenue. Kupsl B Ipupoe, MX CBOUCTBA. [ MIpOJIM3 U TUAPUPOBAHUE KUPOB B MIPOMBIIIUIEHHOCTH. [IpeBpainienus
KUPOB B opranmu3me. [IueBas 11eHHOCTH )KUPOB U MPOIYKTOB HA UX OCHOBE.

MbLj1a — coym BeICIIMX KapOOHOBBIX KUCJIOT. COCTaB, MojydeHue U cBokicTBa Mbl1a. CuHTEeTHYeCKHE Motomue cpeactBa (CMC), oco-
OCHHOCTH UX CBOMCTB. 3ammra mpupo sl oT 3arps3uenus CMC.

JdeMoHCcTpauuun

1. Moaenu MoJIeKyJT MeTaHaJIsl U dTaHaJIs.

2. BzaumoeiictBre hopMaiiberuia c aMMUaqHBIM paCTBOPOM OKCHJIa cepelpa (peakius «cepeOpstHOT 0 3epKajiay ).
3. Tabmuua «["'oMooru4ecKuil psi npeaeibHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

4. O6pa31bl pa3IMIHBIX KAPOOHOBBIX KUCJTIOT.

5. OTHOIIIEHHE KapOOHOBBIX KUCIIOT K BOJIE.

6. KauecTBeHHas peakiys Ha MypaBbUHYIO KHCJIOTY.

JlaGopaTopHblii onbIT 7
Oxkucnenue popmanbaeruga ruapokcuaom meau(ll).

JlaGopaTopHbIlii oNbIT 8
CpaBHEHHE CBOMCTB YKCYCHOM U COJISTHOM KUCJIOT.
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JlaGopaTopHbiii onbIT 10
CBoliCTBa )KHPOB.

JlaGopaTopubiii onbiT 11
CBoiicTBa MOIOIIIMX CPEACTB.

IpakTHueckas padora 2
KapOoHOBbIE KUCIIOTHI M KX COJIH.

PacueTHbIe 3a1aun
Pemenne 3amad mo Marepuany TEMBbI.

I11. TOJIN®YHKINOHAJIBHBIE COEIUHEHUA

Tema 6
YraeBoanbl (8 u)

MoHnocaxapuasl

I'mwoko3a. Ctpoenue MoJiekynbl (ampaeruaHas hopma). Guzndeckre 1 XMMUIECKHE CBOMCTBA TIIOKO3bI. Peakinu ¢ ydacTreM ajb e-
T'UJIHOM M TUAPOKCUIIbHBIX Iy, Opoxkenue. [Ipupo /1HbIe NCTO YHUKHU U CIIOCOOBI TOTY4YEHUS ITIOKO3bI. buonornyeckas pojib 1 IpuMeH e-
HUE.

@®pyKTO3a KaKk n30Mep rioko3bl. CocTaB, CTpOEHHUE, HAXOXKACHUE B PUPOIE, OMOJIOTHYECKast POJIb.

A ucaxapuasl

Caxapo3a. CocTaB, ¢pu3ndeckue CBOMCTBA U HAXOXKJIEHHE B MPHUPOJe. XUMHUECKHE CBONCTBA, MMOJIyd €HUE U IPUMEHEHHE CaXapO3bl.
buonornyeckoe 3HaYeHUE.

IMMoanumwcaxapmupagsl

Kpaxman — npuponnsiii nonumep. CocTaB, pu3nueckue CBOMCTBA U HaXOXJE€HUE B Npupoae. XUMUUECKHUE CBOMCTBA,
MOJIydeHUE U npuMeHeHue. llpeBpalienns numeBoro Kpaxmanaa B opraiusme. [ THKOTeH, poJib B OpraH U3Me YEJI0BEKA U K HU-
BOTHBIX.

Heaarwao3a — npupoaubiil noaumep. CTpoeHue U CBOMCTBA LEJUII0JI03bl B CpaBHEHHUHU ¢ KpaxMainoM. Haxoxaenue B nip u-
ponae, buosioruyeckas polib, NOJy4 €HUE U MPUMEHEHUE LIEIITIOIO03BI.

Boaokna. [Ipupoansie (HaTypaiibHbIe) BOIOKHA. [[oHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: allETATHOM M BUCKO3HOM. CUHTETHYECKHE BO-
nokHa. [TormmamuaHoe (karnpoH) u nomsupHOE (J1aBcaH) BOJOKHA, UX CTPOEHHE, CBOMCTBA, MPAKTUYECKOE UCTIOIb30BaHUE.

JeMoHCcTpanun

1. Peakuus «cepeOpsHOro 3epKajia» Ha IPUMEPE TIIFOKO3bI.

2. BzaumopeiicTBre rimoko3sl ¢ Tuapokcuaom Meau(Il) mpu oObIUHBIX YCIOBUSX U IIPU HATrPEBAHUH.

3. OtHo1IeHue caxapo3bl K ruapokcuny menu(ll) u npu HarpeBaHuu.

4. I'uapoauns caxapo3sbl.

5. 'maponm3 uemmon03bl U Kpaxmania.
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6. B3aumoaeiicTBIE Kpaxmala ¢ HOJIOM.
7. O0Opa31ibl HaTypaTbHBIX, UCKYCCTBEHHBIX, CHHTETUYECKUX BOJIOKOH U U3/1EJIHS U3 HUX.

IIpakTnueckasi padora 3
YriaeBoasl.

IIpakTnyeckas padora 4
BoJsiokHa u nonmumepsl.

PacueTHBIE 3a1aun
Pemenne 3ama4y no marepuainy TEMBI.

Tema 7

AMHHOKHCJIOTHL beakn. O0001menne 3 HaHUH
Mo Kypcy opranunveckoi xumuu (8 4)

AMUHOKHUCJI0TBI. HOMeHKIaTypa, nzomepusi, nojydeHue u Gu3ndeckue CBOMCTBA. AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OPTaHUYECKHE C O-
enuHeHus. [lentuanas cBsi3b. bruosjornueckoe 3HadyeHHE aMUHOKHUCIIOT (3aMEHHUMbIC U HE3aMEHUMbIE KUCIIOThI). O0MacTH MpUMEHEHUs
AMUHOKHCJIOT.

Bbesku kak npupoausie noauMmepsl. CocTaB u cTpoeHue 0enkoB. Cmpykmypa benxkos™ ™, duznueckue n XuMUIecKnue CBOMCTBa OENKOB,
KadeCTBEHHBIC (IIBETHBIC) peakiuu Ha Oenku. [IpeBparenue OenkoB Ui B opranu3Me. buonornyeckue GyHKITUN OSIKOB.

JleMoHCTpPan K
1. O6pa31bl aMUHOKHUCJIOT.
2. JlokazaTtenbCTBO HAMMYIUS (PYHKITMOHATIBHBIX TPYIIIT B MOJIEKYJIaX aMUHOKHUCIIOT.

3. PacTBOpeHme 6enKkoB B BOJIE. 5
4. lenatypanysi O€JIKOB IIPU HArpEBAHUU U MO/ IEHCTBUEM KUCJTIOT.
5. OOHapyxeHue Oelka B MOJIOKE.

JlabopaTopHbliii onbIT 12
KadecTBeHHbIE peakIuu Ha OCIIKH.
IIpakTnyeckas padora s

Pemenue skcrniepuMeHTaNbHbIX 331a4.

PacuyeTHble 3aga4un
Perenue 3a1ay no Marepuany TEMBI.

IV. BUOJIOTHYECKN AKTUBHBIE BELHLIECTBA (2 4)

Depmenmubl — Ouonocuveckue kamaauzamopwvl. Kamanumuueckoe oeticmsue ghepmeHmos 6 CpagHeHuU ¢ HeOUON0UUeCKUMU KAMAIU3 d-
mopamu. lIpumenenue u buonocuieckoe 3HaveHue pepmenmos.**

Bumamunwi. Booopacmeopumbvle u scupopacmeopumvle BUMamunsbl U ux ouonoeudeckoe oericmeue. Bumamun C (ackopbunosas xuciuo-
ma). [lonyyenue u npumenerue 6UMAMUHOS, UX OUOLOSUUECKASL POTb.

T'opmonwt. buonocuueckoe oeticmaue 2opmonos. Pu3uonocuieckas akKmueHOCMsb hepMeHmo8, GUMAMUHOB U 20DMOHO8 8 CDABHEHUU.
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Jexapcmeennsie npenapamul. Knaccugurxayus nexapcmeennvix npenapamos. buonocuueckoe oeticmsue nexapcms. fHenenue np u-
BLIKAHUSL MUKPOOP2AHUZMO8 K MOMY UNU UHOMY Npenapamy.

JleMOHCTPALMH

1. O6pa31pl BUTAMHHHBIX MpenapartoB. [lomBUTaMUHEI.

2. O0pa31pl IeKap CTBEHHBIX MPENapaToB.

wx MaIepI/Ian, KOTOprﬁ NOAJIC)KUT U3YUCHUIO, HO HC BKIIIOYACTCA B "Ipe6OBaHI/ISI K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB, BBIACJICH KYPCHUBOM.
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TPEBOBAHUSA K YPOBHIO IIOAI'OTOBKHU OBYYAIOIIUXCA HA CTYIIEHU CPEJHEI'O (ITOJTHOI'O)
OBPA3OBAHUA

Ilpeomemno-unopmayuonnas cocmaenarouian 00pa3o06anHocmu:

3HaAmMb

- BaYICHelWUe XUMUYEeCKUe NOHAM UA . BEILIECTBO, XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsI K MOJICKYJISIpHAast
MacChl, UOH, AITIOTPOTINS, U30TOIIbI, XUMUYECKas CBSI3b, DJIEKTPOOTPUIATENIb HOCTh, BAIEGHTHOCTh, CTEIICHb OKUCJICHUS, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00bEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, AJIEKTPOJIUT U HEAJIEKTPOJIUT, DJICKTPOJI -
TUYECKas TUCCOLMAIINS, OKUCIIUTENb U BOCCTAHOBUTENb, OKKCJICHUE U BOCCTAHOBIIEHUE, TEMI0BOM A((DEKT peakinu, CKOPOCTh XUMUY -
CKOM peaKIuy, KaTajin3, XUMUIECKOe paBHOBECHE, YTJIEPOTHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa, U3 OMEPHUs, TOMOJIOTHSI;

- OCHOGHble 3AKOHbL XUMUU ; COXPAHEHUS MaCChl BEIIECTB, TOCTOSHCTBA COCTaBa, MEPUOUUECKUN 3aKOH;

- OCHOGHble M eopUuU XUMUU: XUMAYECKOU CBSI3H, AJICKTPOJIUTUIECKON TUCCOIUAIIMN, CTPOEHUS OPTaHNY €CKUX COEAUHEHUI;

- 8AJICHEUWUE 6EULECH 84 U MAM EPUA/IBL: OCHOBHBIC METAJUIBI Y CIUIABBI; CEPHAS, COJISIHAS, A30THASI M YKCYCHAs! KUCJIOTHI; IIEJI0YH, AMM U-
aK, MUHEpaJTbHBIE yIOOPEHMS, METaH, STUJICH, alleTUJIeH, OE€H30J1, 3TaHOJI, )KUPBI, MblJIa, TJIFOK03a, caxapo3a, KpaxMal, KJIeTdaTka, OenKkH,
HMCKYCCTBEHHbBIC U CUHTETUYECKUE BOJIOKHA, KAYUyKH, MJIACTMACCHI;

Jlesam enbHOCMHO-KOMMYHUKAMUBHASA COC ABIAIOWAA 00PA306AHHOCMU:
ymembw:
- Ha3bl6aM b U3y4YEHHBIC BEILIECTBA 110 ""TPUBHAILHON" MIIM MEXKTyHApPOIHOM HOMEHKIIATYPE;
- onpeodensAmb: BAICHTHOCTb U CTEIICHb OKUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, THUIl XUMUYECKOM CBSI3U B COCMHEHHUSIX, 3aPsI]] MOHA, XapaK-
TEp CPEbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHNI, OKUCIIUTEb U BOCCTAHOBUTEID, MPUHAJIEKHOCTD BEIIECTB K PA3JIMYHBIM
KJIacCaM OPraHUYECKUX COCTUHEHU;
- Xapaxkmepuzoeams :3JICMEHTHI MAJIbIX IIEPHUOIOB M0 KX IMOJIOKEHUIO B Tiepruoandeckoi cucteme [[.M. MenneneeBa; o01me XuMu4decKue
CBOMCTBA METANIOB, HEMETAIUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTAHUYECKUX COCIMHEHUI; CTP OCHUE U XUMUYECKUE CBOMCTBA
M3YYEHHBIX OPTaHWY€CKUX COCTMHEHUN;
- 00BACHAM b:3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHHUS; MPUPOAY XUMUYECKOU CBA3H (MOHHOW, KOBAJIEHTHOM, METAILI -
YECKOM), 3aBUCUMOCThH CKOPOCTH XUMHUYECKOMN PEAKIINH U MOJI0KEHUSI XUMUIECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DaKTOPOB:
- 8bINOIHAM b XUMUYECKHUI SKCTIEPUMEHT 110 PACMIO3HABAHUIO BAXKHEUIIIMX HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB;
- BPOBOOUNL b CAMOCTOSTENILHBIN MOMCK XUMHUECKOU HH(POPMAITUH C UCTIOIH30BaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO -TIOTYJISIPHBIX U3-
JaHWM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHETa); UCII0Ib30BaTh KOMIIBLIOTEPHBIE TEXHOJIOTUH 11 00pabOTKH U TIepeauy X H-
MUYECKOUM MH(DOPMAITUH U €€ TIPEICTABICHHUS B PA3IMYHBIX (PopMax;
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Ilennocmno-opuenmayuoHnas cOCmagnAlOWaAA 00pa306aHHOCmMU:
UCROIb306AM b NPUOOPEMEHHbIE SHAHUA U YMEHUA 6 NPAKMUYECKOU 0esAm e/1bHOCIU U NOBCEOHE6H Ol HCUSHU OIA:
- 00BSICHEHUSI XUMHUYECKUX SIBJICHUH, TPOUCXOISIIIUX B IPUPOJIE, OBITY M Ha MPOU3BO/ICTBE;
- OMpeIeTICHUs] BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX IPEBPALICHUN B PA3JIMYHBIX YCIOBUSAX M OLUEHKU UX MOCJIEACTBUIM;
- 3KOJIOTUYECKHU TPAMOTHOTO TOBEJAEHUS B OKPYXKAIOILEN CPELIE;
- OLICHKY BJIMSTHUS XUMHUYECKOTO 3arpsI3HEHUS OKPYKAOLIEH Cpeibl HA OPraHu3M YEJIOBEKa U IPYrUe )KUBbIE OPTaHU3 MBI,
- 6e30macHOTo O0palleHHs ¢ TOPIOYMMU U TOKCUYHBIMH BELIECTBAMU, JTA00PaTOPHBIM 000PYIOBAHUEM;
- PUTOTOBJICHHUS PACTBOPOB 33JJaHHOM KOHIICHTPAIIMHU B OBITY U Ha MPOU3BO/ICTBE;
- KPUTUYECKOM OLIEHKU I0CTOBEPHOCTH XUMUYECKOM HH(OpMaIIK, TOCTYTAIOIIEH U3 Pa3HBIX HCTOYHUKOB.
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JIMTEPATYPAU CPEACTBAOBYYEHMUAI.

Pabouast nporpamma opueHTHpOBaHA HA UCIIOJIb30BAHNE Y4€OHUKOB:
1. Hoéowunckuit U. U., Hoeowunckasa H.C. Xumus 10 knacc: Yueonuk ona ooweoopazosamenvHuix yupexcoenuii. (baszo-

evtil yposens). — M.: 000 « TH/] Pycckoe cnoeo - PC», 2007.-176 c.

2. Hosowmunckuii U. 1., Hogowunckas H.C. Opzanuueckasa xumusn 11 knacc: YueOnuk 0nsa oouieodpazosamenbHulx yupe-

arcoenuit. (baszwtit yposens) — M.: 000 « TH/] Pycckoe cnoso - PC», 2007.-176 c.

MGTO,Z[I/I‘-ICCKI/IG rmocoous u AOIIOJIHUTCIIbHAA JIUTCpaTypa:

1.

2.

3.

8.

Hoeowunckunu H.HU., Hosowunckasa H.C. Cooprnuk camocmoamenvnulx padom no opzanuueckou xumuu. — M.: 000
«TH/] Pycckoe cnogo - PCy», 2007

Hoeouwunckuin U.U., Hosoumunckas H.C. Coopruk camocm osamenbHulx padom noxumuu (K yueonuxy «Xumusn. bazoewui
yposensw 10 knaccr).—M.: 000 « TH/] Pycckoe cnoso - PCr», 2007

Hogowmunckun U.U., Hosomunckasa H.C. Coopruk camocmoamenbuwvix paoom no opzanuueckoiu xumuu. — M.: 000
«TH/I Pycckoe cnoeo - PCr», 2007

Hoeowunckun U.U., Hosoumunckas H.C. Ilpozpamma Kypca, memamuueckoe u noypounoe naanuposanue (K yueonuxy 10
k1).— M.: 000 « TH/] Pycckoe cnoeo - PCr», 2008

Hogowmunckun U.U., Hosomunckasa H.C. IIpozpamma Kypca, memamuueckoe u noypounoe nianuposanue (kK yueonuxy 11
k). — M.: 000 «TH/] Pycckoe cnoso - PCy», 2008

Hoeowuncxkun U.U., Hosoumunckasa H.C. Tempaos 011 npaxmuyeckux paoom u 1ao0opamopHsx onvtmos (K yueonuxy 10
k). — «Cosemckan Kyoanoy», 2005

Hogowmunckuin U.U., Hosomunckaa H.C. Tempaow 0na npaxmuyeckux padoom u 1a00p amopHvlX Onvimog (K yueoOHuKky
11xkn).—M.: 000 «TH/] Pycckoe cnoso - PCy», 2007

Hoeowunckuu H.HU., Hosomunckaa H.C. Opzanuueckana xumus: nocooue 0i1a cmapuieKiaccHuKo8 u aoumypuenmos/
HU.U. Hosowmunckuii, H.C. Hosowmunckana.—M.: OHUKC 21 eex Mup u oopa3zosanue, 2004.—159c.

MULTIMEDIA —noaaepxkakypca « XuMus»

1.

Inexkmponnvie ypoku u mecmul. Xumus é uikosne. — «Illpoceewenue-meouar, 2007-2008

HNuTepHeT-pecypcesl:

http://school-collection.edu.ru Exunas xomiekuus nudpoBbIX 00pa3oBaTe/IbHBIX PECYPCOB.

http://window.edu.ru/ EauHoe 0KHO q0CTyIa K 00pa30BaTeIbHBIM pecypcaM

http://www. I-micro.ru/index.php?kabinet=3. Mudopmarius o mKoIbHOM 000Py10BaHUH.

http://ww.school.edu.ru/default.asp Poccwuiickuii 061meo6pa3oBarenbHbIN TOPTAT
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