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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma kypca xumun 11 kitacca coctaBieHa Ha OCHOBE (he/iepalibHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHIapTa cpeiHero (T0JIHOro) obiiero o0pa3oBaHus Mo XUuMuH, [IpuMepHOi
MIPOTPaMMEI CpeIHETo (MOIHOTO) 001Iero oOpa3oBaHus 1Mo XUMHUH, mporpammel [abpuemnsra O.C. «IIporpamma kypca xumun it 10 — 11 kmacca 00meo0pa3oBaTeNbHBIX YIpEKISHUID» — 3-€ U3,
nepepad. u gon. — M.: [Ipoda, 2006.

HcxXoqHbIMU TOKYMEHTAaMU JUIS COCTaBJICHUsI paboueil porpaMMBbl SIBUIIUCH:

- @enepanpHbi 3aK0H 0T 29.12.2012 roga Ne273-®d3 "O6 obpazoBannu B Poccuiickoit denepannn';

- [Ipumepnas (Tunosas) oOpazoBaresibHas IporpaMma 1o npeameram MunucrepctBa oOpaszoBanus u Hayku P® (Ilncemo MunmcreperBa obpasoBanus u Hayku PO ot 07.07.2005r. Ne 03-1263
«O mpUMepHBIX porpaMMax N0 yueOHbIM npeaMeTaM (GenepaabHOT0 0a3uCHOTO y4eOHOTO MIaHay);

- OenepanbHBII KOMIIOHEHT TOCYAapCTBEHHOTO CTaHxapTa o0mero o0pa3oBaHus, yTBEpKACHHbIH mpukazoM MunoopazoBanust PO Ne 1089 ot 09.03.2004,

- OenepanbHblil bazucHbIN yueOHBIH MJ1aH U OCHOBHOTO 00I1Iero o0pazoBaHusl, yTBep:KACHHbIH pukazoM MunoOpazoBanust PO Ne 1312 ot 05.03. 2004;

- PernonaneHbni basucHbIil yaeOHBIH TU1aH 001eo0pazoBaTenbHbIX yupexkneHwit PT, yrBepxmennsrii mpukazom MO u H PT Ne 4154/12 ot 9.07.2012, peanusyromuii mporpaMMbl Ha9aTbHOTO
00IIero ¥ OCHOBHOTO 001LIero 00pa3oBaHus;

- YcraB u yueOHBIN T1aH MYHHIMIIATEHOTO aBTOHOMHOTO 00mieoOpa3oBarensHoro yupexaeHus «Jlumeit Ne 121 mmenun ['epost CoBerckoro Coro3a C.A.AXTSIMOBa, yTBEPKACHHBIA Ha 3acelaHUH
negaroruyeckoro cosera juues 29 asrycra 2017 roga.

Pabouast mporpaMma KOHKPETH3HPYET COJIep)KaHHE MPEAMETHBIX TeM 00pa30BaTEeNLHOTO CTaHIAapTa, JAaeT paclpeielieHue y9eOHBIX YacoB IO pasfelaM Kypca M IOCIe0BaTeIbHOCTD
W3Y4CHHMS TEM M pa3JesioB yueOHOTO MpeaMeTa ¢ YYETOM MEXKIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOTO Ipollecca, BO3PAacTHBIX O0coOeHHOCTeW ydamuxcs. B paboueit
MIpOrpaMMe OIPEAEIIEH NepedeHb MPAKTHUECKNX 3aHATHI 1 pacdeTHBIX 3a/1ad.

[Tporpamma 6a3zoBoro kypca XxuMuu 11 kiacca oTpaxkaeT COBpeMEHHbIE TEHACHIIMHU B [IKOJILHOM XHMHUYECKOM 00pa30BaHUH, CBSI3aHHBIE C pe)OPMUPOBAHUEM CPEITHEN LIKOJIBI.

Kypc paccuutan Ha 1 4 B Hezento, Bcero 33 .

IIporpamma:

* IPEACTABIIET KYPC, OCBOOOKACHHBIH OT U3IHUIIHE TEOPETU3NPOBAHHOTO U CIIOKHOTO MaTepHuaia, A 0OTpaboTKH KOTOPOTo TpeOyeTcst HeMalo BPEeMEHH;

* BKJIIOYAET MaTepHal, CBSI3aHHBIIN C IIOBCEHEBHOM JKU3HBIO YEIOBEKa, TAKXKe C Oymymiei npodeccnoHanbHOM eI TeIbHOCTBIO BHIITYCKHUKA CPEIHEH MIKOJIBL,;
* IIOJIHOCTBIO COOTBETCTBYET CTAHAAPTY XMMHUUYECKOTO 00Pa30BaHMs CpeAHEN IIKOIbI 0a30BOr0 yPOBHSL.

Nzydenne B 11 kiacce ocHOB oOmIeH XMMHM IO3BOJIIET C(DOPMHUPOBATH y BBITYCKHHUKOB CpEIHEH IIKOJIBI IIPEACTABICHNE O XMMHUH KaK O LEJOCTHOW HayKe, IOoKa3aTh €AMHCTBO €e
TIOHSATHH, 3aKOHOB U TEOPHH, YHUBEPCAILHOCTh ¥ IPUMEHUMOCTb MX KaK ISl HEOPraHMYECKOM, Tak U Ui opranudeckoil xumuu. [lonasmsroniee OONBIIMHCTBO TECTOBBIX 3ananuii EI'D  cBs3aHbl
c o0IIel 1 HeOpraHN4ecKoi XuMHeH, a moToMy B 11, BBITYCKHOM Kilacce JIOTHYHEE W3y9aTh MIMEHHO 3TH Pa3Aeibl XUMHUH, YTO0BI MAKCHMAJIbHO IIOMOYb BBHIITYCKHHUKY IIPEOJO0JIETh 3TO CEPHE3HOE
HCIBITAHUE.

JlaHHast IporpamMMa COIEPKHT BCE TEMBI, BKIIIOUEHHBIE B (peaepanbHblil KOMIIOHEHT COJEpKaHNs 00pa3oBaHusI.

Iean n3ydyeHnust kypca

H3yuenue xumuu 6 cmapuieii wKoie Ha 6a3060M ypoeHe HANPABIEHO HA OOCHMUIICEHUE CTIEOYIOUWUX Yeell:

e OCBOEHHE 3HAHMII O XMUMUYECKOU COCTABIISIOIIEH €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, BAXKHEHIIIUX XUMUYECKHX MOHSATHUSX, 3aKOHAX U TEOPUSIX;

® OBJIaJleHHe YMEHUSIMH TPUMCHSTH MMOJYYCHHbIC 3HAHUS AJsI OOBSCHEHHS Pa3HOOOPA3HBIX XUMHUECKUX SIBICHHHA W CBOWCTB BELIECTB, OICHKUA POJIA XUMHUH B Pa3BUTHH
COBPEMECHHBIX TEXHOJIOTUH 1 IMOJTYYCHHUU HOBBIX MaTCPUAJIOB;



® Ppa3sBUTHE ITO3HABATCIIBHBIX NHTEPECOB U HHTCIICKTYaJIbHBIX CIIOCOOHOCTEH B nmponecce CaMOCTOATCIIbBHOI'O HpI/I06p€TeHI/IH XAMHYCCKUX 3HAHUH C HCIO0JIb30BaHUEM PA3INIHBIX

HNCTOYHUKOB I/IH(bOpMaLII/II/I, B TOM YHUCJIC KOMITbIOTECPHBIX]

® BOCIIMTAaHHE yGGH(I[eHHOCTI/I B IIO3UTHUBHON PO XUMHUU B KU3HU COBPEMCHHOI'O OGHIGCTBa, HeO6XOZ[I/IMOCTI/I XUMHUYECKU T'PAMOTHOTO OTHOWICHUA K CBOEMY 340POBLIO U

OKpYyXarolleu cpene;

¢ MpUMEHeHHe TMOJYYeHHBbIX 3HAHUH M yYMeHHWiH 11 Oe30IacHOr0 HCIOJIB30BAHMS BEIIECTB W MaTEpUAIOB B OBITY, CEIbCKOM XO3SHCTBE M Ha IMPOM3BOJACTBE, PELICHUS

MPAKTUYCCKUX 3a1a4 B HOBC@,I[HGBHOﬁ JKU3HU, HPECAYHNPCIKACHUA HBHeHHﬁ, HAHOCAIIUX BPCA 30POBBIO UCJIOBECKA U Opr)KaIOH.IGI\/’I cpence.

H3yuenue npeomema «xumuay cnocoocmeyem peuwienuto cedyioujux 3a0au.
1.Bocriuranue yOKIEHHOCTH B MMO3UTUBHOM POJIM XUMHUH B KH3HH COBPEMEHHOTO O0IIECTBA, HEOOXOIMMOCTH XMMHUYCCKHA IPAMOTHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIICH Cpesie
2.IToAroToBKa K CO3HATEIIEHOMY BEIOOPY MPO(hEecCHr B COOTBETCTBHHU C IMYHBIMHU CIIOCOOHOCTAMH B OTPEOHOCTAMH 00IIecTBa.

3.@opMupoBaTh yMeHHUS: 00palaThCa ¢ XUMHYECKMMH BEIIECTBaMM, NPOCTEHIIMMHU HpubopaMu, 000pyAoBaHHEM, COONIONATh NPaBUIA TEXHUKH O€30IaCHOCTH, (UKCHUPOBATH PE3YNIbTAThI

OIIBITOB, JI€J1aTh 0000IIECHHMS.

CTPYKTYPA KYPCA
No i/t HaunmenoBanue TeMbl Bceero W3 maux
3aHATHH [IpakTryeckue padoTHI KoHTponpHBIe paboTHI
1 Metoapl NO3HAHUSA B XUMUHU 1 - -
2 Tema 1. Ctpoenue atoma u nepuoandeckuit 3akod .M. Menaeneesa 2 - -
3 Tema 2. CTpoeHue BeliecTBa 11 Ip. p. Nel «ITomyuenue, coOupanre U pacrio3HaBaHHUE Ta30BY K. p. Nel
4 XUMHYECKHE peaKIiuu 10 -
5 BemecTBa u ux cBoiictsa 9 IIp. p. No2 «Pemienne skCiepIMEHTAIBHBIX 3a/1a9 Ha K. p. Ne2
HUICHTU(DUKAIIMIO OPTAaHUICCKUX U HEOPTaHMYECKUX
COCIMHEHU
Hroro 33 2 2

COJAEPXAHUE ITPOI'PAMMBI

MeTOZ[bI NMO3HAHUA B XUMHH
HaquBIe METOAbI IMTO3HAHUS BCIICCTB U XUMHYCCKHUX saBaeHuii. Ponn OKCICPUMEHTA U TCOPUN B XUMHU. MOI[CJ'II/IpOBaHI/Ie XUMHYECKUX IMTPOLECCCOB.

Tema 1. Ctpoenne atoma u nepuoanveckuii 3axon /I, U. Menaeieesa (2 4)

OCHOBHBIE CBEJACHHUSA O CTPOCHHH aTo M a. Sapo: mpoTOH U HEUTPOHEI. MI30TOMEI. DIEKTPOHBL. DIEKTPOHHAS 000JI09Ka. DHEPreThdeckuil ypoBeHb. OCOOCHHOCTH
CTPOEHHS JIEKTPOHHBIX 000JIOUEK aTOMOB JIEMEHTOB 4-ro U 5-ro nepuonoB nepuoandeckoi cucremsl Jl. M. MenpeneeBa (mepexoHbIx aneMeHToB). [lonstie o0 opOuTaisx. S- U p-opOuTany.

ONeKTpOHHBIE KOHPUTYPAITUH AaTOMOB XUMHYECKUX 3JIEMEHTOB.
MHepuonuueckuin 3akon . M. Meunneneera B cBeTe yueHUss o cTpoeHUH aToMa. Orkpeitue [. 1. MenaeneeBbIM NEpUOANUECKOTO 3aKOHA.

ITepnomuyeckas cucremMa xuMmudeckux siaemeHToB JI. M. MennaeneeBa - rpadudeckoe OTOOpa)keHHE MEePHOIUYECKOro 3aKoHA. DU3MYECKH CMBICI MOPSIKOBOTO HOMEpa 3JEMEHTa,

HOMEpa nneproJia U HoMepa IrpymiIibl. Banentnrie OJICKTPOHBI. HpI/IqI/IHLI H3MEHCHHUS CBOMCTB DJIICMCHTOB B nepuoaax v rpymnmax (FHaBHBIX nonrpynnax).




[TosoxeHne BoopoIa B MEPHOANIECKOI cucTeMe. 3HaUYCHHE TepHOIMIECKOTO 3aKOHA W TePHOJMYECKON CHCTEMBI XUMHUECKUX 3eMeHToB J. 1. MenneneeBa ans pa3BUTHS HAyKH U
MMOHUMaHUS XMMHUYECKON KapTHHBI MUpA.
JemoncTpanuu. Pazmmansie GopMbl Teproandeckoil cucTeMbl XuMudeckux anemenToB JI. 1. Menneneesa.

Tema 2. Ctpoenue Bemectna (11 4)

NMounnasg xumMuueckasa cBs3b. Karnons u annonsl. Kiaccuduxanust nonos. MoHHbIe kpucTaumdeckue pemeTkr. CBOWCTBA BEIIECTB ¢ ATUM THUIIOM KPHCTAJUTMUECKUX
PpelIeToK.

KoBaneHTHas XUMHUYIECKasA CBS3b. JNEKTPOOTPUIATENBHOCTS. [loNApHas 1 HeMoONsIpHAs KOBaJEHTHbIE CBSI3H. [lumons. [1onspHOCTD CBS3M M TOIAPHOCTH MOJIEKYJIBI.
OOMEHHBIH M JIOHOPHO-aKIENTOPHBIH MeXaHW3Mbl OOpa30BaHMs KOBAJICHTHOH CBA3M. MOJEKyIsIpHBIE M aTOMHBIE KpUCTaIMYecKue pemeTkd. CBOMCTBa BEUIECTB C JTHMH THIIAMHU
KPHCTAIJIMYECKUX PEIIETOK.

MeTannuueckass XUMHUYEecKasn CBs3b OcOOCHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTauTuecKas XMMUYEcKast CBSI3b M METAUINYECKasi KPUCTAUIMYECKasl peleTKa.
CBOJCTBa BEIIECTB C STUM THIIOM CBS3H.

BonopoansHas XuMudIecKas CBS3b MeKMOJCKyIsIpHas ¥ BHYTPUMOJIEKYISIpHAas BOJOPOIHAS CBsI3b. 3HAUCHHE BOJOPOMHOM CBS3M ISl OPraHU3alllH CTPYKTYP
OHOTIOIMMEPOB.

Peaxnuu, nnymue 6e3 H3MEHEHHUS COCTaBa BeEIlecCTB. AIUIOTPOIUS U AIOTPOITHBIC BUAOM3MEHEHUS. [IpHUMHBI aJUTOTPONIMY HA NpUMepe MOou(UKannii
KHcIopoJa, yriepoaa u pocdopa. O30H, ero 6uogorudeckast posib.  M3oMepsl n H30Mepusl.

N'azoo06pa3zHoe COCTOSHHUE BeINleCTB a. IpuarperaTHeIX COCTOSHUS BoAbl. OCOOEHHOCTH CTPOEHHS ra3oB. MoJSIpHBIM 00beM ra3000pa3HbIX BeliecTB.  IIpumMepsr
ra3000pa3HbIX PHPOIHBIX CMECEH: BO3LyX, IPUPOJHBIN Ta3. 3arps3HeHne aTMoc(eps! (KUCIOTHBIE JOXKIH, ITAPHUKOBBIN 3()(deKT) u 60pbda C HIM.

[IpencraBuTenu ra3000pa3HBIX BENIECTB: BOJIOPOI, KHCIOPO, YIIIEKUCIBINA ra3, aMMHaK, 3TUJIeH. VX moxydenne, coOnpaHue U pacro3HaBaHKeE.

TBepnoe cocTossHUE BeIlecCTB a AMOpQHBIEC TBEPBIC BEIIECTBA B IPUPOJE U B )KU3HH YEJIOBEKA, MX 3HAUCHHE W NpUMEeHeHne. Kpucrannmdaeckoe CTpoeHNe BEIIECTBA.

JucnepcHble cucteM bl [lonsatue o aucnepcHbIx cucteMax. JucnepcHas ¢asa u aucnepcuonHas cpena. Kiaccudukamyst 1ucie pecHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSTHHS IUCTIEPCHO Cpeibl U TUCTIEPCHOHHON (a3bl.  ['pyOoauciepcHble CHCTEMBL: AMYIbCHH, CYCIIEH3UH, a3P030JH. TOHKOIUCIIEPCHBIE CHCTEMBI: TeJIU U 30JIH.

CocTaB BemecTBAa U CM e C e il BemmecTBa MOJIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.

[MoHsTHE «10JIS» U ee Pa3HOBUIHOCTU: MaccoBas (JI0JIsl JIEMEHTOB B COSIMHEHHH, JI0JIsl KOMIIOHEHTa B CMECH - JIOJISl TPUMECEH, J0JIs pACTBOPEHHOTO BEIIECTBA B paCTBOPE) U 00bEMHasL.
Jons BeIX0/1a IPOIYKTa PEaKIUH OT TEOPETHUECKH BO3MOIKHOTO.

JemoncTpanuu. Mozielib KpUCTAUIMYECKOI PEIIETKH XJIOpUAa HaTpus. MoJelu KPUCTAIMYECKUX PELIETOK «CYXOro Jibaa» (WiM umoja), anmasa, rpadura (uiu kapua). Mojenb MOJIEKYIIbl
JHK. O6pas31p! pa3nuyHbIX AUCTIEPCHBIX CHCTEM: 3MYIBCHH, CYCIICH3HH, adpo30Jiei, renei u 3oiseil. Koarymsiuus. Cunepesuc. Dddext Tungans.

JlaGopaTopHble onbIThI. 1. O3HaKOMIIEHHE C JUCIIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckas padora Nel. [Tomydenue, cobupanue u paclio3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuun (10 u)
Peaknuu, mgymue c I3MEHEHHEM COCTaBa Belle cTB. Peakuuu coequHEHNS, Pa3JI0KCHHS, 3aMEIICHNS U 0OMEHA B HEOPraHUICCKON M OPraHUICCKON XUMHUH.
Peakiinu 3x30- u sHm0TepMHUYCecKHe. TermoBoi 3G dekT XMMUIeCKOH peakiny U TEPMOXUMHUCCKUE YpaBHEHHS. Peakiny ropeHusi, KaK YaCTHBIH CiTydail 9K30TEPMUIECKUX PEAKIIHIA.
CKOpoOCTh XUMHUUYECKOH peakiun CKOpOCTh XUMHUIECKOH peakIiy. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEakIy OT MPHPOJIBI PEarupyIOIUX BEIIeCTB, KOHIICHTPAIINH,
TEMIIepaTyphl, IUIOINAAN TIOBEPXHOCTH COMPHKOCHOBCHHS M KaTain3aropa. Peakiuu romMo- M rereporeHHbie. [loHsTHe O Karajam3e W KaTanu3aropax. DepMEeHTh KaKk OHUOJIOTHYCCKUE
KaTaJln3aTOPHL.
OO0paTUMOCTh XHMHUUYECKHX pe¢akiluii. HeoOpaTumbie n oOpatuMbie XuMudeckue peakiuu. COCTOSIHUE XUMHUYECKOTO PABHOBECHS [T OOPATUMBIX XUMUYCCKUAX PEAKIIHA.
Crtoco6b1 cMemeHusT XUMHYECKOT0 PaBHOBECHS Ha IpUMepe CHHTe3a aMMuaka. [lorsTiue 06 OCHOBHBIX HAYYHBIX NPUHIMIIAX IPOM3BOCTBA HAa IPHMEPE CHHTE3a aMMHUAaKa MIIH CEPHOI KHCIIOTHI.
DIIEKTPOJIUTHL U HEBNIEKTPOJIUTBI. DNEKTpoIUTUYecKas aucconuanust. KucioTbl, 0CHOBaHMSI U COJIM C TOUKH 3PEHUS TEOPUU DIEKTPOIUTHUUECKON TMCCOLUALINU.



F'maponu3 opraHUYECKHX W HEOPTraHUYECKHUX COeauHeHu . HeoOparumsrit ruaponu3. OOpaTUMBIH ruaponns coeil. [ Hapoims opraHndecKux COeTNHEHUN ’
€ro MPaKTHYeCcKOoe 3HAUYCHHE JUTS TTOJTydEeHUs! THJIPOJIM3HOTO CIIMPTa U MblIa. bruosornueckast posb THIPOIIN3a B TUIACTUYECKOM M SHEPreTHYeCKOM 0OMEHE BEIIECTB M SHEPTHH B KIICTKE.

OKHCIHUTENbHO-BOCCTAHOBHUTENbHB € peakiluu CreneHp okuciaeHus. OnpeneneHne CTENeHN OKHCIEeHHs 1o Gopmylie coeinHenus. [loHsTHe 00 OKUCITUTENBHO-
BOCCTaHOBHTEIIFHBIX peakiusx. OKUCICHNE W BOCCTAHOBJIEHHE, OKHCIUTENb U BOCCTAHOBUTEIIb.

DI eKTpoau 3. DISKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN Ipolecc. DIEKTPOJIN3 PacillaBOB U PacTBOPOB Ha MpuMepe xnopuaa Hatpus. [Ipaktndyeckoe mprMeHeHne
JJIEKTPOJIN3a.
JemoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEaKLUKM OT NMPUPOJbI BEIIECTB HA MPHUMEPE B3aMMOJAEHCTBUS PACTBOPOB PA3INYHBIX KUCIOT OJMHAKOBOHW KOHLIEHTPAIMU C OJAWHAKOBBIMH I'paHYlIaMU
LUHKA ¥ B3aUMOJIEIHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHMs, I[MHKA, XKeJe3a) C CONMSHOW KHCIO0TOH. Pa3noxeHue mepokcuiga BOJAOPOJa ¢ MOMOIIBIO KaTaau3aTtopa (OKCHaa
mapranna (IV)) n katanassl ceIporo msica u ceiporo kaprodesns. IIpuMepbl HeoOpaTUMBIX peaknui, UIyInX ¢ 00pa3oBaHUEM 0Ca/IKa, ra3a Wik BOAbl. B3aumozeiicTBie TUTHS M HATPHS C BOJIOH.
OO6pasiupl KpUCTAIOTUAPATOB. [ MIpoan3 KapOOHATOB IMIENOYHBIX METAIOB W HUTpaToB nuHka wiu cBuHna (II). [Ipocreiinme OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITNH; B3aMMOJICHCTBHIE
[IMHKA C COJITHOW KUCIIOTOM U JKene3a ¢ pacTBopoM cyibdara memu (II).
JlaGopaTopHble onbIThI. 2. Peakuus 3aMerieHus Meau >Kele30M B pacTBope MeAHoTo Kymopoca. 3. IlomyueHune Bogopoja B3auMOJCHCTBHEM KHUCIOTHI ¢ IMHKOM. 4. IlomydyeHue kuciaopona
pa3iioKeHneM IepoKcHAa BOJOpoa ¢ moMomipio okcnaa mapranna (IV) u karamassl ceiporo kaprodens. 5. Peaxkunu, naymniue ¢ o0pa3oBaHHEM Ocajika, ra3a M BoApl. 6. Paznmunblie cimydan
TUAPOJIN3a COJIEH.

Tema 4. BemecrBa u ux cpoiicrsa (9 u)

M e T a 1 1 b. B3aumMmozeilicTBHe METAJIOB C HEMETaIaMHu (XJIOpOM, CEpOd M KHCIOPOJOM). B3amMopelicTBhe INEIOYHBIX W IIEIOYHO3EMENbHBIX METaNIOB C BOJOM.
DNEKTPOXUMHYCSCKHNA DS HAPSDKEHUH MeTalutoB. B3anMoneiicTBre METalIoB ¢ pacCTBOPaMHU KUCIIOT U cOJIeH. AlFoMHHOTepMHUA. B3auMoeiicTBie HATPHUS C STAHOIIOM.

Koppo3ust metanios. [ToHsTHE 0 XUMUUECKOH U 3JIEKTPOXUMUYECKOW KOPPO3UU MeTaioB. CriocoObl 3al[MThl METAIIOB OT KOPPO3HH.

He M e T aan sl CpaBHATENBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HawmOoJiee THIMYHBIX TMpeAcTaBuTeneii HemerawioB. OKHCIUTENRHBIE CBOMICTBA HEMETANJIOB (B3aHMOJICHCTBHE C
MEeTaJJIaMU H BOJIOPOJIOM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIJIOB (B3auMoeiicTBIE ¢ 0oJiee 3IeKTPOOTPUIIATEIbHBIMU HEMETAJIAMU M CJIOXKHBIMU BELECTBAMHU-OKUCIHTEIISIMH).

Kucnors HeopraHmdyeckue M oOpraHUUecKH e Kraccupukamus kucaor. XuMHIECKHE CBOMCTBAa KUCIIOT: B3aUMOJCHCTBHE C METaNIaMH, OKCHIAMH METaJUIOB,
THIPOKCHIAMH METAJJIOB, COJISIMHU, CIUPTaMu (peakuus stepudukarmn). OcoOble cBOiCTBa a30THOM W KOHIIEHTPUPOBAHHOM CEPHOI KUCIIOTHI.

OcHOBAHUSSI HEO PraHuYe€CKHUEC W OpPraHUu4Y€CKHUEC. OCHOBaHI/IH, nux KJ'[aCCI/I(bI/IKaHI/Iﬂ. XHUMHYECKUE CBOMCTBA OCHOBAHUM: B3aHMOJleI>iCTBPIe C KHCJIOTaMH, KMCJIOTHBIMH
OKCHJIaMH 1 COJISIMH. PaznokeHne HepacTBOPUMBIX OCHOBaHHUH.

C o 1 u. Knnaccudukarust coseii: cpeaHue, KUCIble 1 OCHOBHBIC. XMMUYECKAE CBOMCTBA COJICH: B3aMMOICHCTBHE C KUCIOTAMH, IIE€JI09aMu, MeTaJlIaMd U cojisimu. [IpeacraButenu cosei
¥ WX 3HaUeHHWe. XJOPHUI HaTpusl, KapOoHAT KaimbIws, Gocdar Kampus (CperIHue COM); THAPOKapOOHATH HATPUSA W aMMOHUS (KUCIBIe conn); Tuapokcokapbonar mean (II) - manaxut (0OcCHOBHas
COJIb).

KagecTBenHbIe peakiiu Ha XJIOpUI-, CYIb(}aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTnoHs! xene3a (I11) u (111).

lemernmyeckas CBS3b MEXIy KlaccaMM HEOPraHMYECKHX M OPraHWYecKHX coeanHeHuH. [IoHsATHE 0 reHeTHYecKOo! CBSI3M M FeHEeTHYECKUX psijiax. [ eHeTHyeckuii psi MeTaia
u HemeTtaia. OCOOEHHOCTH TeHETHIECKOTO PSAa B OPraHMIECKOW XUMUH.

Hemoncrpamuu. Kommekius o0pa3noB MeTamuioB. ['opeHrne Maraus U aTFOMHHUS B KHCIOpoje. B3anMoaelicTBre MeT0YHO3EMENBHBIX METAJUIOB ¢ BOJOW. B3anMoneiicTBre HATPUS C STAHOJIOM,
LIMHKa C YKCYCHOM KucioTtod. B3aumoseiicTBue mMenu ¢ KOHLEHTPUPOBAHHOW a30THOM KUCIOTOM. Pe3ynbTaThl KOppO3MM METANIOB B 3aBUCUMOCTH OT YCIOBUU ee mporekaHusd. Kosmnexuwus
00pa3noB HeMmeTawmoB. KoJUIeKIws MpUpOAHBIX OPTaHMYECKUX KHCIOT. B3anMmoseicTBHE KOHIIEHTPHPOBAHHOM CEPHOIM KHCIOTHI C caxapoM, LEUTION030d W Meapro. OOpaslbl MPHpPOTHBIX
MUHEPAJIOB, COJICPKANIUX XIOPH]] HATPHs, KapOOHAT KabIlusl, (hochaT Kanbius u ruapokcokapoonat meau (11).

JlaGopaTopHble onbIThL. 7. O3HAKOMIICHHE C KOJUICKIMSIMH: a) METAIOB; 0) HeMeTauioB. 8. B3anMmoieiicTBie CONIHON KACIOTHI M PAacTBOPA YKCYCHOM KHCIOTHI C METaJUIaMH, C OCHOBaHISIMH,
c cossimu. 9. [oyueHne u CBOHCTBA HEPACTBOPUMBIX OCHOBaHHMH. 10. KaueCTBEHHbIE PEAKIMH Ha XJIOPU/IBI U CyIb(haTkl.

IIpakTHyeckas padora Ne2. PemreHne SKCIICPUMEHTAIBHBIX 3a1a4 Ha HACHTH(DUKAIIMIO OPTaHHYCCKUX M HEOPraHHYECKUX COCAMHEHHM.



TPEBOBAHUS K YPOBHIO ITIOAT'OTOBKH YUAIIIUXCHA

Yuenuk donsicen 3namp:

GavicHeliwue XumuiyecKkue HOHAMmMUA: BEIIECTBO, XUMHYECKMH SJIEMEHT, aTOM, MOJIEKYyJd, aTOMHAas U MOJIEKYJspHas Macca, HOH, alJOTPOIHMs, HU30TOIBI, XUMHUYECKask CBS3b,
OJeKTPOOTPUIIATEIBHOCTb, BAJICHTHOCTD, BAJIEHTHOCTh, CTETIEHb OKMCIICHHS, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN O0BEM, BellecTBa MOJICKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS,

PACTBOPBI, 3JEKTPOJHUT M HEIICKTPOJHT, IEKTPOIUTHUCCKAS TUCCOIMANNS, OKHCIUTEIh U BOCCTAHOBHTENb, OKHCIICHHE BOCCTAHOBJICHHE, TCIUIOBOM 3(QEKT peakiuuu, CKOPOCTh
XUMHWYECKOH peakIiy, KaTajln3, XUMIUECKOe PAaBHOBECHE;

OCHOGBHbIE 3AKOHbL XUMUU: COXpPAHCHHUA MACChl BEHICCTB, MMOCTOSAHCTBA COCTAaBa, nepnonnqecxnﬁ 3aKO0OH,
OCHOBGHblE meopuu xumuu: XUMHUYECKOU CBSI3H BHCKTPOHHTHQCCKOﬁ JUCCOIMAIIH,;
saycHelluue eeujecmea u mamepuaiibl: OCHOBHBIC MCTAJUIbI U CIJIaBbI, CEPHAsA, COJIsIHAA, a30THAsA, KUCJIOTHI, H.[éJ'IO‘H/I, aMMHaK, MUHCPAJIbHBIC yZ[O6pGHI/I$I;

Yuenuk 0onycen ymems:

Ha3bIBAaTb U3YYCHHLIC BEIICCTBA 110 «TpPIBH&J'IbHOﬁ» HUJIn MC)KI[yH&pO}]HOﬁ HOMCHKJIaTYpE,

ONIPpeaACJaATh: BAJICHTHOCTb U CTCIICHb OKHUCJICHUS XUMHUYCCKUX DJIEMEHTOB, THII XUMHYECKOH CBS3U B COCIMHCHUAX, 3apdaa MOHA, XapaKTEp CPCAbl B BOAHBIX paCTBOpax HCOPraHM4YCCKUX
COCONHECHUAX, OKHCINTCIIb U BOCCTAHOBUTCIIb,

XapaKTEPpU30BaATh: 3JICMCHTHI MAJIbIX MEPUOJOB IO HX IMOJOKCHUIO B HCX:‘), 06m14e XHUMHYECKHUE CBOMCTBA METaJUIOB, HEMCTAJIJIOB, OCHOBHLIX KJIACCOB HCOPIraHUYCCKUX COCI[PIHCHHﬁ;

O00BSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; MPUPOIY XUMHUYECKOH CBSI3U (MOHHO, KOBaJIEHTHOW, METAJUTMUECKOI), 3aBUCMOCTh CKOPOCTH XUMHYECKOU
PEAKINH U MOJI0KEHHUSI XUMHUECKOTO PABHOBECHS OT Pa3INYHBIX (JaKTOPOB;

BBINOJIHATH XUMHYECKHUIA IKCIEPUMEHT 110 paClio3HaBaHHUIO BaKHEHUIITHUX HEOPraHn4CCKUX BEUICCTB,
NMpoOBOIUTH CaMOCTOSTENIbHBIM MOUCK XUMUYECKOM I/IH(bOpMaL[I/II/I C UCTIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB,

HCII0Jb30BATH npnoﬁpeTéHHue 3HAHUHA U1 YMECHHUHA B leaKTl/l‘-leCKOﬁ JeATeJIbHOCTH U MOBCeIHEBHOM KM3HU IS

OOBSCHEHNS! XUMHUYECKUX SIBICHUH, TPOMCXOAAIINX B IPHPOAE, OBITY, HA IPOU3BOICTBE;
9KOJIOTMYECKH TPaMOTHOTO TIOBEJICHUS B 0.C.;

OIICHKU BJIMSHUSA XUMHUECKOT0O 3arpsA3HEHMS 0.C. Ha OPraHU3M UYeJIOBeKa U JPYyrue KUBbIe OPraHU3MbI;
6e3omacHOTo 00paIeHHs C TOPIOYNMH U TOKCHYHBIMH BEIIECTBAMH, JIAOOPaTOPHBIM 000PYJ0BaHHUEM;
MIPATOTOBJICHUE PACTBOPOB 33/IaHHOW KOHIICHTPALMH B OBITY ¥ Ha IIPOU3BOICTBE.

YYEBHO-METO/JJUYECKOE OBECIIEYEHUME ITPEIMETA

Jumepamypa ona yuumensn

1. O.C. T'abpuensn. [Iporpamma kypca xumun 11 8 — 11 xiraccoB 001eo0pa3oBaTebHBIX yapexaeHuil. OCHOBHAS IITKOJA, CPEeHss ( TIOTHAS ) IIKOJIa.. ba3oBHIi ypOBEHB, IPO(QHIHHEIN YPOBECHD.
«poda», Mocksa, 2007 rox.

2. O.C.Tabpuensn. Xumuss 11 xmacc. basoBeii yposens. «Jpoda», 2007 rox.

3. O. C. I'abpuensn, U.T'. OctpoymoB. HacronpHast kHura yuntenst xumud. «poda», Mocksa, 2004 rox.

4. O.C I'aopuemnsna. ILIL Bbepéskun, A.A. Yiurakosa. KoutpoasHeie u npoBepounsie padoTsl. Xumust. K yaeouuky O. C. abpuensaa «Xumus. 11». «Ipoda», Mocksa, 2003roz.
Jumepamypa ona yuawuxca:

1. O.C.I'abpuensn «Xumus, 11 kmace», M. [Ipoda,, 2009r

2. O.C.I'abpuensa «Ms1 u3ygaem xumuio», M., JIpoda, 2003r

3. Penerurop mo xumuu / mox pen. A.C. Eroposa. — M3a. 30-e. — PoctoB u/J1: ®enuke, 2010. — 762, [1] c.: wi. — (AOUTYpHEHT).

4. EI'D 2010. Xumwus. Tunossie TectoBbie 3amanus / FO.H. Mensenes. — M.: U3natenscTBO «OK3amen», 2010. — 111, [1] c.



5. Xumus. Tematndeckue TecTsl 11 ToAroToBKH K EI'D. 3amanns Beicokoro ypoBHs cioxkHOCTH (Cl- C5): yuebHo — metoandeckoe ocobue / Ilox pen. B.H. foponsknna. — PoctoB 1//1;
Jlernon, 2010. — 128c. — (l'otoBumest k ET'D).

6. Otinynuk EI'D. Xumus. Perenue cnoxubix 3anau. [lox penakiuei A.A. Kasepunoii / @UITN. — M.: Untennexrt-Lientp, 2010. — 200c.

7. Enunblit rocymapcTBeHHbIH 3k3ameH 2009. Xumus. YHHUBepcaIbHBIC MAaTepHAIBI T MOAT0TOBKY ydamuxcs / OUIIN. — M.: Uatemmekt-Lentp, 2009. — 272c¢.

8. Xumus. EI'D — 2009. TemaTtrueckue TecThl. ba3oBslii 1 moBsiieHHbIN ypoBHHU (A1-A30; B1-B10): yuebHo — metoandeckoe nmocoodue / [lox pen. B.H. fopouskuna. — Poctos u//1: Jlernow,
2008. — 411, [2] ¢. — (TotoBuMcs k EI'D).

9. Xumus. [Toaroroska k EI'D — 2009. BerynurenbHble HenbITaHus: yaeOHO — MeTomuueckoe mocodue / [lon pea. B.H. loponskuna. — Pocros u//1; Jleruon, 2008. — 333 c¢. — (l'otoBuMmcs k EI'D).
10. Xomuenko W.I'. Pemenune 3amay mo xumuu. — M.: OO0 «3marensctBo Hosast Boanay, 2005. — 256¢.

11. Xomuenko I'.I1. Xumus 11 nocrynaronux B By3sl: Y4eb. nocobue. — M.: Beicnr.k., 1985. — 367 c., n.

12. I'muaxa H.JI. O6mas xumus. M3gatenbcTBo «XumMusy», 1979

MyabTuMeAniiHbIE II0COOMS:

1.AcradpeB C.B. Ypoku Xumuu ¢ mpuMeHeHHeM HHPOPMAIIMOHHBIX TexHoyoru# . 11 knacc. M.: «I'1o6yc» 2009

1.Bepmonocos C.C. MynpTHMeqHITHOE TIPIIIOKEHNE K yaeOHUKY. 11 kimace. «®@wusuxon». 2009.

3.[enucona B.I'. Macrep —knacc yuurtenst xumun 8-11 ximaccsl. M.: «['mo6yc» 2010

Kpowme Toro, mpu BeileHHH Kypca Ha ypOKE HUCIIOJIB3YeTCs Cepusi MYITbTUMEINIHBIX YPOKOB U IIPE3EHTAINH, pa3pab0TaHHBIX yUUTEIeM

HNHTepHeT-pecypchl

e chem.msu.su

e hemi.nsu.ru

e college.ru

e school-sector.relarn.ru

e alhimikov.net

e alhimik.ru

e chemworld.narod.ru

KPUTEPUHN OIEHNBAHUA

Ycemuvie omeemot

Ouenka «5»

- OTBET NOJHBIN U MPAaBUIIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUH;

- MaTepHall U3JIO’KEH B ONpPeAETICHHON JIOrMUeCKOH MOCIe10BaTEIbHOCTH, JUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEJIbHBIMN.

Ouenka «4»:

- OTBET MOJHBIN U MPaBWIbHBIA HA OCHOBAHWU U3YYEHHBIX TEOPHil;

- MaTeprai U3JI0KEH B OMPEeIICHHON JTOTHUECKON TTOCIeA0BaTEIFHOCTH, IPY 3TOM JOMYIICHBI IBE-TPH HECYIIECTBEHHBIC OMIMOKH, UCIPaBICHHBIC TI0 TPCOOBAHHIO YIUTEIS.
Ouenka «3»:

- OTBET MOJHBIH, HO TIPH 3TOM JIOITyIICHA CYIIECTBEHHAs OIINOKA WM OTBET HETIOJHBIH, HECBSI3HBIH.

Ouenka «2»:

- IIpu OoTBeTe OOHAPYKEHO HEMOHWMAaHHE yYaIlMCS OCHOBHOTO COJEpXKaHWS Y4eOHOTO MaTeprayia WM JOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPHIE YYAIIHCS HE MOXET HCIPABUTH IPH
HaBOJSIIMUX BOMPOCAX YUUTEJIS.



http://www.chem.msu.su/rus/
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

Ilpakmuueckue pagomst OTeHKA SKCIICPIMECHTANBFHBIX YMEHUH. OLeHKa CTaBUTCS HAa OCHOBAHUH HAOIOCHUS 32 YIaITIMHUCS U IHCEMEHHOTO OTYeTa 3a padoTy.
Onenka «5»:
- pa60Ta BBIITOJIHCHA ITOJIHOCTHIO U HpaBI/IJ'IBHO, CACJIaHbI HpaBI/IHBHHe Ha6J'I}O}16HI/I5[ " BBIBOJbI,
- 9KCIIEPUMEHT OCYIIECTBIICH I10 IUIaHY C YIETOM TEXHUKH 0C30MaCHOCTH U MPaBIII paObOTHI C BEMIECTBAMH U 000PYIOBAHHIEM;
- TIPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBBIC YMEHUs (TI0IEP)KUBAIOTCS YUCTOTA pabovero MecTa v MopsIoK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHUBBI).
Ounenka «4»:
- pa60Ta BBIITOJIHCHA npaBytho, CIACJIaHbI HpaBl/IJ'II)H])Ie Ha6J'llO[leHI/lH " BbBIBOJIbI, HO le/l 3TOM 3KCHepl/IMeHT HpOBe[leH HEC MOJIHOCTHhIO UJIN ILOHyU_leH])l HeCyIJleCTBeHH])le OL[II/I6KI/I B pa60Te C
BEIIECTBAMHU B 000PyIOBaHUEM.
Onenka «3»:
pa60Ta BBIIIOJIHCHA HpaBI/IJ'H)HO HC MCHCC UCM Hal'[OJ'IOBI/IHy NniIn L[onymeHa CyH_IeCTBeHHaSI OIHI/I6Ka B X0I€ BKCHepI/IMCHTa, B O6’b5[CHeHI/II/I, B O(I)OpMJ'IeHI/II/I pa6OTI)I, B CO6J'IIO}I€HI/II/I l'[paBI/IJ'I TCXHUKHN
0€30IaCHOCTH TIPX PadOTE ¢ BEIIECTBAMU M 000PyIOBaHUEM, KOTOPast UCIIPABIISACTCS IO TPEOOBAHUIO YIUTEIIS.
Onenka «2»:
- JOTyIIEHHI ABe (1 OoJlee) CYIIECTBCHHBIE OMIMOKM B XO/€ SKCIIEPUMEHTa, B 0OBICHEHUH, B OPOPMIICHUH PabOTHI, B COONIOICHIH TPABIII TEXHUKHA 0€30TIaCHOCTH TIPH paboTe C BEMISCTBAMH H
000pyI0BaHHEM, KOTOPBIC YUYAIUICS HE MOXKET UCIIPABHUTH JaXE MO TPCOOBAHUIO YUUTEIIS.

Yuenue pewrams pacuemnvie 3adauu

Onenka «5»:

- B JIOTHYECKOM PACCY)KJCHUH U PEIICHUH HET OMKMOOK, 3a/1aua pelieHa PalnOHAIBHBIM CIIOCOOOM.

Onenka «4»:

- B JIOTUYECKOM PACCY)KJCHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4a pelieHa HepallMOHAILHBIM CIIOCOO0M MITH IOMYILEHO He 00Jiee ABYX HECYIIECTBEHHBIX OLIHOOK.
Onenka «3»:

-B JIOTUYECKOM PACCYXK/ICHHU HET CYIIECTBEHHBIX OLIMOOK, HO JOIMYIICHA CYLIECTBEHHAs OIIMOKA B MATEMATUYECKHUX PACUETAX.

Onenka «2»:

- HIMCHOTCHA CyHIeCTBeHHBIe OHH/I6KI/I B JIOTHYCCKOM paccyn(ﬂeHm/I UB pemeHI/m.

Konmponvhutle padomul
Onenka «5»:

-OTBET IMOJIHBIN ¥ MPABHJIBHEIN, BO3MOKHA HECYIIIECTBCHHAS OLITHOKA.

Ounenka «4»:

- OTBET HETOJIHBIA WIX JIOMYIIECHO He 0oJice TBYX HECYIIECTBCHHBIX OIMIHOOK.

Onenka «3»:

- paboTa BBIIIOJHEHA HE MEHEe YeM HAIlOJOBUHY, JIOIYIIeHA O/IHA CYIIIECTBEHHAs: OUIMOKA U ITPU 3TOM JIBE-TPU HECYIIECTBEHHBIE.
Onenka «2»:

-paboTa BBHIMOJIHEHA MEHBIIIEC Y€M HATIOJIOBUHY MJIH COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

Tecmogvle KOHMPObHBIE PAOOMbL
Onenka «5» - 88-100%

Onenka «4» - 62-86%

Onenka «3» - 36-60%

Ounenka «2» - 6-34%.




