I[HosicHuTe IbHAS 3aNIMCKA.

Pabouast mporpaMmma 1o XMMuH JjIsi OCHOBHOM IIKOJIBI COCTaBJIEHA HA OCHOBE
DyHIaMEHTAIILHOTO Si7jpa coepkaHus 001iero oopasoBanus u TpeboBaHui K
pe3ynbTaTaM OCHOBHOI'O 00111eT0 00pa3oBaHus, peicTaBlieHHbIX B DenepanbHbIM
rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 0011ero 00pa3oBaHus BTOPOrO
MOKOJIeHUs. B HEll yUUTBIBAlOTCS OCHOBHBIE UAEHU MOJIOKEHUS IPOTrPaMMBbl
pa3BuTHs U GOPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX JACHCTBUM 1JI1 OCHOBHOTO
o01miero o0pazoBaHwMs

XuMHs, KaKk OJIHA U3 OCHOBOITOJIAraloIUX 001acTeil ecTeCTBO3HAHUS, SIBISETCS
HEOTHEMJIEMOH YacThI0 00pa30BaHMS MKOJLHUKOB. KaXkIpIii 4eTOBEK KUBET B
MUpE BEIIECTB, TIOITOMY OH JIOJHDKEH HMETh OCHOBBI (DyH/IaMEHTAIILHBIX 3HAHUH 110
XUMUH (XUMHYECKasi CAMBOJIMKA, XUMHYECKHUE TIOHATHSI, (PaKThl, OCHOBHBIC
3aKOHBI U TEOPHUH), IO3BOJIAIOIINE BBIPAOOTATh MPEACTABICHHS O COCTaBE
BEILIECTB, UX CTPOEHUH, IPEBPAILLCHUX, IPAKTUYECKOM HCIOJIb30BAHHUH, A TAKKE
00 OMacHOCTU, KOTOPYIO OHU MOTYT MPEACTaBIATh. M3ydas xumuro, ydammecs
Y3HAIOT O MaTE€PUAJIbHOM E€IMHCTBE BCEX BEILIECTB OKPYKAIOILIET0 MUPA,
00yCIIOBJIIEHHOCTH CBOMCTB BEIIECTB X COCTABOM U CTPOEHHUEM, T03HABAEMOCTH U
MPEACKA3yEMOCTH XUMUYECKUX SIBJICHU. MI3ydueHue CBOKCTB BEIIECTB U UX
MPEBpAICHU CITIOCOOCTBYET PA3BUTHIO JIOTHUYECKOTO MBIIUICHHS, a PaKTUYecKas
paborta ¢ BelecTBaMu (J1abOpaTOPHBIE OMBITHI) — TPYAOIIOOUIO, AKKYPATHOCTH U
coOpanHocTH. Ha nmpumepe XxuMuu ydaiuecs noiay4yaroT MPeACTaBICHUS O
METOJIaX MO3HAHMUSI, XapaKTEPHBIX ISl ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIHLHOM
U TEOPETUYECKOM).

PaGouas nporpamma y4e6HOro Kypca mo xuMum Juist 8 kjiacca pazpaborana Ha
ocHoBe ®I'OC BTOPOrO MOKOJIEHHS, HAa 0a3e MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 10 XUMHH (0a30BbIN YPOBEHB) U aBTopckoii mporpammel O.C.
Tadpueasina, A.B.Kynnosoii [Iporpamma 0oCHOBHOT0 00111€r0 00pa3oBaHus 10
xumui. 8-9 kiaaccnl. M: /Ipoda, 2012r.

JlaHHast mporpaMMa KOHKpPETU3UPYET COJIepKaHUE CTaH1apTa, JaeT
pacmnpeneneHue yueOHbIX YacoB M0 pa3fieiaM Kypca, OCIeI0BaTeIbHOCTh
W3YUYEHHUS TEM U Pa3/EJIOB C YUETOM MEKIPeIMETHBIX U NMPeIMEeTHbIX CBAA3eil,
JIOTUKH Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEN yUaluxcst

IIporpamma paccuntaHa Ha 68 yacoB (2 Jaca B HEJIeI0), B TOM YHUCJIC Ha
KOHTPOJIbHBIE padoThI- 4 yaca, mpakTH4eckue padoTsl 4 yaca

Coaep:xaHue NporpaMMbl HANPaBJIEHO HA OCBOCHHE YYAILIMMHUCS 3HAHUH,
YMEHUH U HABBIKOB Ha 0a30BOM YPOBHE, UTO COOTBETCTBYeT OOpa3zoBaTeIbHOM
POrpaMMe IIKOJIBI.

Lesan n3yueHnst Xumuu B § Kilacce:

* OCBOEHHUE BAXHEUIIINX 3HAHUN 00 OCHOBHBIX MOHSATUSIX U 3aKOHAX XUMUU,
XHMHUYECKON CHMBOJIMKE;

* OBJIQ/IeHME YMCHUSIMU HA0JI01aTh XUMUYECKUE SBJICHUS, TIPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT, TPOU3BOJIUTh PACUEThl HA OCHOBE XUMUYECKUX
dbopMyI1 BEIIECTB M YPAaBHEHUM XUMUYECKUX PEAKITUH;

* pa3BUTHE MTO3HABATEIHLHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CITOCOOHOCTEHN B
IpolLecce MPOBEACHUS XUMHUECKOTO 3KCIEPUMEHTA, CAMOCTOSITEIIBHOTO



PUOOPETEHMS 3HAHUI B COOTBETCTBUU C BOZHUKAIOIIMMH KU3HCHHBIMU
NOTPEOHOCTIMU;

* BOCIIUTAHUE OTHOIICHUS K XUMHUH KaK K OJJHOMY U3 (PyHIaMEHTaJIbHbIX
KOMITOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY 00I11€UeI0BEUE€CKOM KYIbTYPHI;

* IPUMEHEHUE MOTYYEHHBIX 3HAHUN U YMEHUMN JU1si 0€30MaCHOTO UCIOIb30BaAHUS
BEIL[ECTB U MAaTE€PHAJIOB B OBITY, CEJILCKOM XO3SIIICTBE U Ha MPOU3BO/ICTBE,
pelIeHus IPaKTUYECKUX 3a71a4 B IIOBCEIHEBHON KU3HU, TPEAYIIPEKICHHUS
SBJICHHUIA, HAHOCSIIIUX BPEJ 3/0POBBIO YETIOBEKA U OKPY KAIOIIEH Cpee.

3apaum:

1.ChopmupoBaTh 3HaHUE OCHOBHBIX IMOHATUN U 3aKOHOB XUMUU;

2.BocnuThIBaTh OOIIEUETOBEYECKYIO KYIBTYPY;

3. Yuuth HaOM0O1aTh, TPUMEHSATH MOJYYCHHBIE 3HAHUS HA TIPAKTHKE.
JINYHOCTHBIMH pe3yJIbTaTAMM U3Y4YECHUS peaMeTa « XUMHUsS» B 8 Kilacce
ABJISIIOTCS CIIEAYIOIINE YMEHUSA:

[J 0OCO3HABaTh €IMHCTBO U LETOCTHOCTh OKPYIKAFOIIETO MUPA, BO3MOKHOCTH €0
M03HAaBAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHUM HAYKU;

] MOCTENEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE. OCO3HABATH
HOTPEOHOCTh ¥ TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHUCIIE U B paMKax
CaMOCTOSITEIIHOM JEATEIBHOCTH BHE IIKOJIBL;

] OLEeHMBATh JKU3HEHHBIE CUTYALMU C TOYKH 3pEHHs 0€30MacHOro 00pasa )KM3HU U
COXPAaHEHHUS 3/I0POBBS;

[} OueHMBAaTh SKOJOTMYECKHI PUCK B3aMMOOTHOLIEHUH YEJIOBEKA U IPUPOJIBI.

[1 popmMupoBaTh SKOTOTHUECKOE MBILIUICHWE: YMEHHUE OLICHUBATH CBOIO
NEATENBHOCTD U MOCTYIIKU APYTUX JIFOAEH C TOUKU 3pEHHS] COXPAHEHUS
OKpYXaloIlEel Cpe/ibl - rapaHTa KU3HU U OJaronoiayyus JroAeil Ha 3emie.

MeTanpeaMeTHbIMH pPe3yJIbTaTaMU U3yUEHUS Kypca «XUMUSD SIBISICTCS
dbopmupoBaHrEe YHUBEPCAIBHBIX YueOHbIX aeictBuil (YVY /).

Pecynamuenvie YY/I-

[] caMoCTOATENHHO 0OHAPYKUBATH U (hOPMYIHPOBATH YUCOHYIO TPOOIIEMY,
OTIPEJIEIIATH 11eJIb Y4eOHOM A TEIbHOCTH;

[] BBIIBATATH BEPCUH PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEYHBIN pE3yJIbTarT,
BBIOMPATH U3 MPEIOKEHHBIX U UCKATh CAMOCTOSTEIILHO CPEACTBA JOCTHIKCHUS
eI,

[1 cocTaBATh (MHAWBUAYAJIHHO WM B TPYIINE) TIJIaH PEIISHUS TPOOIIEMBI,

[] paboTas 1Mo TUIaHy, CBEPATH CBOU JACHCTBUS C IENIBIO U, IPA HEOOXOAUMOCTH,
UCITPABJISAThH OMUOKH CAMOCTOSITEIIBHO;

[] B majiore ¢ YYUTEIEM COBEPIIIEHCTBOBATH CAMOCTOSTEHPHO BEIPAOOTAHHBIC

Kputepuu oueHku. [IkonbHbIE:

[ Obuapyscusaem u gropmynupyem yueonyio npoodiemy noo pykogooCmeom yuumeiis.

[ Cmaseum yenv 0eamenbHOCmMU HA OCHO8e NOCMAGIEHHOU RPOOIEMbl U NPeOdN1azaen HeCKOIbKO
CnoC0006 ee 0oCmudICeHUA.



[ camocmoamensvHo ananuszupyem ycioeus 00OCMUMICEeHUs Uelu Ha 0CHOGe YUéma 6bl0e/1eHHbIX
yuumenem opueHmupos 0elicmeus 6 H0BOM yueOHOM mamepuae.

[ naanupyem pecypcol 0nsa 00CHUINCEHUA Yeau.

[ Hazvleaem mpyonocmu, ¢ KOmopwvlmu CHOAKHY1CA RPU PeuieHuu 3a0aydu, u npeoiazaem nymu
ux npeoodonenun/ uzdecanusn 6 OanvHeuiell 0eameabHoCmu.

[0 Ha3zvieaem mpyonocmu, ¢ KOmMopbslMu CHOIKHYICA NPU Peulenuu 3a0auu, u npeoaazaem nymu
ux npeoooyenusn/ uzbezanus 6 oanvHeuell 0essmeabHOCHu.

Bbmycmmk noiyium 603MONCHOCHb HAYUUMbCA:

[ camocmosamenvHo cmasums HOGble yUeOHbIe Yeau U 3a0adu.

00 CamocmoamenbHo CIpOUmb HcuHeHHble HIAHbL 60 8PEMEHHOI NePCHeKmuee.

[0 npu naanuposanuu 00CMUNCEHUA Uelell CAMOCHOAMETbHO U A0CK6AMHO YUUMbIEAMD
YC08UA U CPEOCHIBA UX OOCHUICCHUAL.

[ évrdenamp anvmepuamusHvle cnocodvl 00CHMUNCEHU Yeau U 6bloupams Haudoee
Ihpexmuenwiit cnocoo.

[ aoexeamno oyeHuBamMb C60U 603IMOHCHOCHIU OOCUICCHUS UeIU ONPEOEeTEHHOU CLONHCHOCIU 8
PAa3nuuHbIX Chepax camocmoamenbHol 0eameIbHOCHU.

Ho3nasamenvnwvie YY/I:

[] aHaJIM3MPOBaTh, CPABHUBATH, KJIACCU(PHUIIMPOBATH U 000011aTh (PaKThI U
ABJICHUS. BBISBIATE IPUUYMHBI U CIIEICTBUS IPOCTHIX SIBJICHUM.

[] ocymecTBJIAATH CPaBHEHHUE, KIACCU(PUKAIINIO, CAMOCTOSATEILHO BHIOUpast
OCHOBAHUS U KPUTEPUHM JJISI YKA3aHHBIX JIOTUYECKUX ONEPALINi;

[J CTPOUTH JIOTUYECKOE PACCYNKIACHHUE, BKIKOYAIOIIEE YCTAHOBICHUE TPUYMHHO-
CJIIEACTBEHHBIX CBS3€EH.

] co3aaBaTh CXEMAaTUYECKUE MOJIENIH C BBIJCICHUEM CYLIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA.

[J cocTaBJISITH TE3UCHI, PA3JIMUYHBIC BUIBI IJIAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).

[J npeo0pa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUJA B IpYroM (TaOIHIly B TEKCT U
np.).

[J yMeTb ONpeIeNATh BO3MOXHbBIE HCTOYHUKH HEOOXOAUMBIX CBEICHUH,
MPOU3BOJIUTH MOUCK MH(POPMALINH, aHATU3UPOBATH U OLICHUBATH €€
noctoBepHOCTh. [IIkonbHEBIE:

U ocymecmenaem pacuiupennspliit ROUCK UHGOPpMayUU ¢ UCNOIb30BAHUEM Pecypcos Oubdauomex u
Humepuema.

O Cuumvieaem und;opmauulo, npedcmasﬂelmym C UCROJIb306AHUEM PpaHee HeU3B6ECMHbIX 3HAKO6
(CMMBOJIOB) npu Hauvuu UCMO4YHUKa, codepofcamezo ux moJjiKkoeanue.

[ Co30aem modenu u cxemvl 015 peuteHus 3a0au.

00 Ilepesooum cnoxcuyto no cocmagy UHGoOpmauuio uz zpaguuecKozo uiu CuMeo1bHO20
npedcmaeﬂenuﬂ 6 mexkcm u Haoﬁopom.

U Ycmanaenueaem 63aumocesasb onucanuvix 6 mexcme COﬁblmuIZ, ﬂKJléHlll?, npoueccoe.

0 Yuacmeyem 6 npoekmno- uccnedoeamenvckoii oeamenbHOCHU.
[0 nposooum naba00eHUE U IKCREPUMEHN OO PYKOBOOCH80M YUUM .

ocywecmensaem evibop Haubonee shgpekmueHbix cnocoboe pewieHUA 3a0a4 8 3a8UcUMOcmu om
KOHKpemHbix ycnoeulii;

oaem onpeoeneHue NOHAMUAM.

[0 ycmanasnuseaem npuuuHHO-C1€0CMEEHHbLE CBA3U.



606waem noHamusa — ocywecmenaem s02u4ecKyro onepayuio nepexood om eudoebix
MPU3HAKO8 K pOO08OMY MOHAMUIO, OM MOHAMUSA € MEHbWUM 06BEMOM K NOoHAMUIO ¢ 6onbwium
obvémom;

OCYIIECTBJISIET CPABHEHHE, CEPUAIINIO U KJIACCH(PUKALHIO, CAMOCTOSAITEIbHO BHIOHpas
OCHOBAHMS M KPUTEPHH I YKA3aHHBIX JIOTHYECKHX ONePAIUid.

Cmpoumeo KadccuguKayuio Ha ocHoee AUXOMOMUYeCcKo20 OeneHus (Ha 0OcCHoge oMpuyaHus)
CMpoume s102u4ecKoe paccymoeHue, 8KaYarowee ycmaHosneHue npu4uHHO-c1edcmeeHHbIX
ceasel;

06vsACHAEM A8neHus, NPoyeccsl, C8A3U U OMHOWeHUs, 8bisensaemMble 8 Xode uccnedoB8aHus;
06vACHAEem A8seHUsA, NPOUEcCsl, C6A3U U OMHOWEeHUs, 8bifisfifieMble 8 Xxo0e ucc1e008aHUS;
3Haem ocHOB8bI 03HAKOMUMENbHO20 YMEHUSA;

3Haem ocHoe8bI yceauearowje2o YmeHus

Ymeem cmpykmypuposambs meKcmol

(evidensem 2nasHoe U emopocmeneHHoe, 2/1a8HYI0 udero meKcmad, sbicmpausaem
nocsnedosamesibHOCMb onucbieaemMbix cobbimuii)

cmasumo nPooIEMY, APZYMEHMUPOBAMb €€ AKMYAbHOCHb.

Ll camocmosmenvno nposodums ucciedosanue Ha 0CHO8E NPUMEHEHUSL MEM 0008 HAONIO0CHUS U
9Kcnepumeuma;

Kommynukamuenwvie YY/I:
CaMOCTOSTENBHO OPraHU30BbIBATh YU€OHOE B3aUMOJICUCTBHUE B IPYIIIE
(ompeaenaTh 00IIKe LENH, PacpeaessITh POJIH, JOTOBAPUBATHCSA APYT C IPYTrOM U

T.71.).11IKOoNIbHBIE:

00 Cobnrooaem HopMbl NYOIUUHOU PeUU U PeclAMEHM 6 MOHOJ102€ U OUCKYCCUU.

[0 Ionw3yemca adekeamuvimu peuesvimu Kiuuie 6 MOHO02e (RYOIUYHOM 8bICHIYNIEHUN),
ouanoze, OucKyccuu.

0 ¢popmynupyem cobcmeennoe MHeHUEe U ROZUUUIO, APZYMEHIMUPYENT UX.

[ Koopounupyem c6010 no3uyuio ¢ RO3UUUAMU NAPMHEPOE 6 COMPYOHUYECHEe NPU bIPADONKe
oowezo.

[ ycmanaeénueaem u cpagnugaem pasnvie MouKu 3peHUs, npexcoe 4em npuHUMamy peuienus u
denamb 6b100p.

[ cnopum u omcmaueaem co10 NO3UYUIO HE 8PAIHCOEOHBIM 011 ORNOHEHM 08 00pPA30M.

[ ocywecmenaem @3aummulii KOHMPOIb U OKA3bIEAECHL 8 COMPYOHUYECHIEE HEODXOOUMYIO
63AUMONOMOULD.

[l opeanu3zoevigaem u naianupyem yueoHoe compyoOHu4ecmeo ¢ yuumenem U C6epCmHUKamu;
onpedenams yeau u GyHKYuU y4acmHuKos, Cnocoosl 63aumoeiicmeus; RiaHuposamsy odoujue
cnocoovl padbomul;.

[l ymeem pabomams 6 cpynne — ycmanagiueaem padouue omHouenus, g phexmueno
compyonuuaem u cnocoocmeyem npooyKmueHoil Koonepayuu; UHmezZpupyemcs é Zpynny
C6EPCMHUKOE U CPOUM NPOOYKMUBHOE 63AUMOOCIICIEUE CO C6EPCMHUKAMU U 63DOCIIMU.

[ yuumoieame paznvie MHEHUA U UHMEPECHL U 0OOCHOGHIBAMb COOCMBEHHYIO NOZUUUIO;

BblnyCKHuK noaydum 603MONCHOCMb HAYUUMBCA?

HNPOAYKTUBHO pa3penaTh KOH(IUKTHI HA OCHOBE yU€Ta HHTEPECOB U MO3ULIUI BCEX YUAaCTHUKOB,
MIOUCKA 1 OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3pellieHnsl KOH(IUKTOB; 10r0OBapUBAaThCS U
HNPUXOAUTH K OOLLEMY PEIIEHUIO B COBMECTHOM €ATEILHOCTH, B TOM YHUCIIE B CUTYallUU
CTOJIKHOBCHHS MHTCPECOB;

OpaTh Ha ce0s1 MHUIMATHBY B OPraHU3allii COBMECTHOTO ACUCTBUS (AETI0BOE JIUIEPCTBO);

BJIAJICTh MOHOJIOTUYECKOM U TNAIOTUYECKOH (hopMaMM pedH B COOTBETCTBUH C TPAMMATHUECKUMH U
CUHTAaKCHYCCKUMHU HOPpMaMH pOJHOI'O A3bIKA,

CJIeI0BaTh MOPAJIbHO-3TUYECKUM U TICUXOJOTMYECKUM IPUHIUIIAM OOIEHUS U COTPYAHUYECTBA HA
OCHOBE YBa)KUTEIBHOI'O OTHOILEHUS K NapTHEPAM, BHUMAaHUS K JINYHOCTH APYIOro, aJleKBaTHOTO



MEKIIMIHOCTHOI'O BOCIIPUATHUA, TOTOBHOCTU aACKBATHO pCarupoBaTh Ha HYXKIbI IPYTIUX, B YaCTHOCTHU
OKa3bIBaTh IMOMOILIb U SMOIMOHAJIBHYIO ITOAACPIKKY HapTHépaM B IIpOonecCCce NOCTUKCHUA O6H.l€ﬁ
nein COBMECTHOM ACATCIIbHOCTH,

IIpeaMeTHBIMU pe3yJabTaTAMM U3YUYCHUS MPEAMETA ABJIAIOTCS CICAYIOIINE
YMEHMUS:
] 0OCO3HaHMWE POJIN BEILECTB:

- OIIPENEIATH POJIb PA3JIUYHBIX BELIECTB B IPUPOIE U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
[] pacCMOTPEHHE XUMHUYECKHUX MMPOLECCOB!

- IPUBOJIUTH IPUMEPBI XUMUYECKUX ITPOLIECCOB B IIPUPOJE;

- HaXOJUTh YEPThI, CBUJICTEIbCTBYIONTUE 00 OOIIMX MPU3HAKAX XUMHUECKHUX
IIPOLIECCOB U UX PA3IUYUAX.

] HCOAB30BAHME XUMUYECKAX 3HAHUM B OBITY:

— OOBSCHATH 3HAYCHHE BEIIECTB B )KMU3HU U XO35ICTBE YEJIOBEKA.

] OOBACHATH MUP C TOUKH 3PCHUS XUMUHU:

— [IEPEYUCIATH OTIIMYUTENBHBIE CBOMCTBA XUMUUYECKUX BELIECTB;

— pa3nuyaTh OCHOBHBIE XUMUYECKHUE MTPOLECCHI;

- ONPEAENATh OCHOBHBIE KJIACChl HEOPTaHWUYECKUX BEIIECTB;

- IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.

[J OBIaa€HHE OCHOBAMM METOJIOB MO3HAHUSA, XaPAKTEPHBIX JJIs1 €CTECTBEHHBIX
HayK:

- XapaKkTepu30BaTh METOIbl XUMUYECKON Hayku (HaOI0IeHUE, CpaBHEHHE,
AKCHEPUMEHT, U3MEPEHUE) U UX POJIb B TO3ZHAHUU TTPUPO/IBI;

- POBOJIUTH XUMUYECKHUE OMBITHI U IKCTIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.
[J yMEHHE OLICHUBATh MOBEACHHUE YEJIOBEKA C TOYKH 3PCHUS XUMHYECKON
0€30MacHOCTH 10 OTHOIICHHIO K YEJIOBEKY U MPUPO/IE:

- MCII0JIb30BATh 3HAHUS XUMUHU IIPH COOJIIOJICHUH MPABUIT UCIIOIb30BAHMS
OBITOBBIX XUMUYECKUX MPENapPaTOB;

— pa3nuyaTh ONacHbIe U O€30IMacHbIE BEIIECTBA.

Pabouast mporpaMmma nocTpoeHa Ha OCHOBE KOHLIEHTPUYECKOTO M01X0/1a. ITO
JIOCTUTaeTCs MyTeM BbIUJICHEHUS JUAAKTUYECKON €AMHUIBI — XUMHYECKOTO
AJIEMEHTA - U JAJIbHEHIIIEM YCIIOKHEHUU U PACILIMPEHUH €€: 3[IeCh TAKOBBIMU
BBICTYNAIOT ()OPMBI CYILIECTBOBAHMS (CBOOOIHBIE ATOMBI, IPOCTHIE U CIOKHbBIE
BEILECTBA). B mporpamme yunThIBaeTCs peain3alus MeKIPeIMeTHbIX CBSI3Ei C
Kypcom ¢usuk (7 kmacc) u Ouosnoruu (6-7 Kiacchl), rIae AaeTcsi 3HAKOMCTBO C
CTPOCHHEM aToMa, XUMHUECKON OpraHu3aluel KJIeTKU U ImpolieccaMu 0OMeHa
BEILECTB.

OcHoBHOM GopMOIii OpraHu3annu y4eOHOr0 Mpouecca sBiIseTcs KIacCHO-
ypouHas cuctema. B kauecTBe JOMOIHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTENBHOTO MPOIIECCa UCTIOIB3YETCS CUCTEMA KOHCYIbTallMOHHON



MO/IJICPYKKH, MHANBUAYATbHBIX 3aHATHI, CAMOCTOSITEIbHAS paboTa yJaImxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHMA.
[Ipeobnanaromieit popMoit KOHTPOJIS BHICTYIIAIOT MUChbMEHHBIHN (CaMOCTOSITEIbHbBIE
1 KOHTPOJIbHBIE pabOThI) M YCTHBIN OIpoc (coOeceioBaHue), TECTUPOBaHUE.
Conepskanue nporpamMmmasi.

BBenenue (4 4)

[Ipeamet xumun, MeTobl TO3HAHUS B XUMUU: HAOIIOACHUE, SKCIIEPUMEHT,
MoaenupoBaHue. MICTOUHNKH XUMUYECKOH HH(GOPMAITHH, €€ MOTyIeHUE, aHAINU3
IIPEACTABICHUE €TO PE3YJIBTATOB.

[ToHATHE O XUMHUUYECKOM 3JIEMEHTE U (PopMax ero CymecTBOBaHUS: CBOOOTHBIX
aTOMaXx, MPOCTHIX U CIOKHBIX BEIIECTBA

[TpeBpamienus BemecTB. OTIUYHE XUMHUUYECKUX PEAKIHA OT PU3UUECKUX SBICHHIM.
Ponp xumMuu B )ku3HU yeraoBeka. XeMopuinusa u xeMohoous.

Kparkue cBeaeHust U3 UCTOPUHY BOZHUKHOBEHUS U pa3BuTus xuMud. [lepuon
anxumuu. [lonsitue o punocodckom kamue. Xumus B X VI B. Pazputue xumun Ha
Pycu. Posib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKON HAYKH - paOOThI
M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menneneena.

XUMUYECKasi CHMBOJIMKA. 3HAKA XUMHUUYECKUX 3JIEMEHTOB U MIPOUCXOKIECHUE UX
Ha3BaHuM. Xumudeckue Gopmyisl. UHnekcs u koadduireHTsl. OTHOCUTEIbHbBIE
aTOMHAsl ¥ MOJIEKYJIsIpHas Macchl. Pacuer MaccoBOM 107 XUMUUYECKOTO JIEMEHTA
1o popMyJie BEIIECTBA.

[lepnognueckas cucreMa xumMuaeckux annemeHToB /. . Menneneesa, ee
CTPYKTYypa: Majible U OOJIbIINE IEPUOIbI, TPYIIIIBI U TOATPYIIHI (TJIaBHAS U
no6ouHast). [leproauueckas cuctemMa Kak CipaBOYHOE MOCOOre JIsl TOJTyYEHUS
CBEJICHUI O XUMUYECKUX DJIEMEHTAX.

PacuerHnsble 3axa4u. 1. HaxoxneHrue OTHOCUTENBHON MOJIEKYJIIPHOW MACCHI
BEII[ECTBA 10 €r0 XUMHUecKoi popmyrie. 2. Beruuciaenne MmaccoBoii 1071
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE 10 €ro (popmyiie.

HMemonctpanuu. 1.Monenu ( mapoctepxHueBbie 1 CTioapta bpurneba) pa3nuunbix
MPOCTHIX U CJI0KHBIX BellecTB.2. KoJTeKIus CTeKISTHHON XUMHUYECKOM

nocyabl.3. Kosuiekuust MaTepuaioB U U3JIETIMA Ha OCHOBE aJIIOMUHHUS.4.
B3aumoperctBre MmpaMmopa ¢ KUCJIOTOM U IIOMYTHEHUE U3BECTKOBOM BOJIBL.
JlabopaTophsie onbITh. 1 .CpaBHEHHE CBONCTB TBEPBIX KPUCTATUTMYECKUX
BEILIECTB U pacTBOPOB.2.CpaHEHNE CKOPOCTH UCTIAPEHUS BOJBI, OAEKOJIOHA U
ATUJIOBOTO CIIUPTA C PUIBTPOBAIBLHON OyMaroi.

CBEUYOW.

Tema 1. AToMBI XUMHYECKHUX 3JIEMEHTOB (9 u)

ATOMBI Kak (popMa CyIIecTBOBaHUS XUMHUECKUX AJIeMEHTOB. OCHOBHBIC CBEICHUS
O CTPOEHUHU aTOMOB. /[0Ka3aTenbCcTBa CIOKHOCTHA CTPOEHUS aTOMOB. ONBITHI
Peszepdopna. [lnanerapHas Moienb CTPOCHUS aToOMa.

CocTtaB aTOMHBIX sJiep: IPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS ATOMHAsI Macca.
B3anMoCBs3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.
M3meHeHue ncia mpoTOHOB B SIAPE aToMa - 00pa30BaHUE HOBBIX XMMHUYECKUX
DJIIEMEHTOB.



W3meHenune uncia HEHTPOHOB B sApe aToMa - 00pa30BaHUE W30TOIIOB.
CoBpeMEHHOE ONpeEIETICHUE MOHATUS «XUMUYECKUH 3JIeMEHT». M30TOmbI Kak
Pa3HOBUIAHOCTH aTOMOB OJHOTO XMUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHUE PIEKTPOHHBIX YPOBHEW aTOMOB XUMUYECKHUX 3JIEMEHTOB
MaJIbIX IEPUOIOB Iiepuoanueckon cucremMsl [l. 1. Menneneesa. [lonstue o
3aBEPILICHHOM U HE3aBEPUICHHOM 3JIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).
Ilepuonnueckas cucteMa XumMu4yeckux aneMeHToB /. . Menaeneesa u crpoeHue
aTOMOB: (PM3UUYECKHUIA CMBICTT TIOPSIKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIIbI,
HOMEpaA nepuoaa.

N3MeHeHune uncna 31eKTPOHOB HAa BHEIIHEM JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO AJIEMEHTA - 00pa30BaHME MOJOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB.
Nonsbl, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HeMeTauioB. [[pUunHbI U3MEHEHHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPUOAAX U TPyIIHax.
O6pazoBanue OuHapHbIX coeauHeHui. [lonarue 06 noHHOM CcBs3U. CXeMbl
oOpa3oBaHUs HOHHOM CBsi3U. B3anmojielicTBHEe aTOMOB XUMHUUYECKHUX AJIEMEHTOB-
HEMETAJUIOB MEXKy CO00i - 00pa30BaHKE TBYXaTOMHBIX MOJIEKYJ MPOCTHIX
BellecTB. KoBaJIeHTHas! HEMOJSIpHAs XUMHAYECKas CBSI3b.

DNEeKTPOHHBIC U CTPYKTYPHBIE POPMYIIBI.

B3aumMopeiicTBue aTOMOB XUMHUYECKUX DJIEMEHTOB-HEMETAIIJIOB MEX]1y CO0O0i -
oOpa3oBaHuEe OMHAPHBIX COCTMHEHUN HEMETAIOB. DJIEKTPOOTPUIIATEILHOCTD.
[loHATHE O KOBaJIEHTHOMN NOJISIPHOU CBS3U. [IOHATHE O BaJIEHTHOCTH KaK CBOWCTBE
aTOMOB 00pa30BbIBATh KOBAJEHTHBIE XUMUYECKHe cBsi3u. CocTaBieHue Gpopmyn
OMHAPHBIX COSMHEHUM MO BaJICHTHOCTH.

B3anmoieiicTBEe aTOMOB XUMUUECKUX JIEMEHTOB-METAIIIOB MEKTy COOOM -
o0pazoBaHrE METALTNYECKUX KpUcTauioB. [[oHsITHE 0 METANIMUECKOMN CBS3H.
JemoncTpanmuun. Moiennn aToMOB XUMUYECKUX 3JIEMEHTOB. [lepuonnueckas
cucrtema XxuMmudeckux anemeHToB /. . MenneneeBa. JIabopaTtopHbie ONbITHI.
3.MoaenupoBaHue NPUHINNIA ACHCTBUN CKOHUPYIOIIETO
MuKpockorna.4.M3roroBnenue Moieneit OMHapHbIX coequHeHuit.S. M3rotosieHue
MOJIEJIA, WILTFOCTPUPYIOLIEN CBOWCTBA METAJNIMYECKOM CBS3H.

Tema 2. IIpocTblie BemecTBa (6 u)

[TonmoxkeHne METaAIUIOB U HEMETAJIOB B IMIEPUOIMYECKON CUCTEME XUMUYECKHUX
aneMeHToB /. 1. MenaeneeBa. BaxuHenime npocThie BEMIECTBA - METAJLIbI:
JKeJe30, aTFOMUHUN, KaJIbIIUN, MarHui, HaTpui, kaimii. O0mue Guzndeckue
CBOMCTBA METAJLJIOB.

Baxknelme mpocThie BEIIECTBA - HEMETAILIbI, 00pa30BaHHbIC aTOMaMu
KHCJIOpOJa, BOJIOPO/Ia, a30Ta, cepbl, (hochopa, yriaepoaa.Mosekybl IpOCThIX
BEIIECTB-HEMETAINIOB-BOJ0PO,1a,KACIOPOAA,a30Ta,TAIOreHOB. OTHOCUTEbHAS
MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB K 00Pa30BaHUI0 HECKOJIBKUX
MPOCTHIX BEIIECTB - AJUIOTPOIHS. AJUIOTPOITHBIE MOAU(PUKAIIUNA KHCIOPO/Ia,
docdopa u onoBa. MeTaminueckne U HEeMETAJUTHUYECKUE CBOMCTBA TIPOCTHIX



BeliecTB. OTHOCUTENBLHOCTD JIEJIEHUS MPOCTHIX BEIIECTB HA METAJLIBI U
HEMETAJLIBI.

Yucno Aoraapo. KonmnmdectBo BemectBa. Mosb. MouisipHasi Macca. MOJIIpHBIi
o0BeM razoo0pasHbixX BelecTB. KpaTHble e IMHUIBI KOJMYECTBA BELIECTBA —
MUJJTUMOJIb U KHJIOMOJIb, MUJUIMMOJISIPHAS. M KHJIOMOJISIPHAsI MAacChl BEIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIN 00BeMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ UCMOIB30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIpPHAS
Macca», «MOJISIPHBIM 00BEM ra30B», «IIOCTOSTHHAST ABOTaapo».

Pacuyernbie 3axaun. 1. Beruucienue MoJaspHOM Macchl BEECTB MO XUMHYECKUM
dbopmyrnam. 2. PacyeTsl ¢ UCMOIB30BAaHUEM TTOHATHI «KOJWYECTBO BEIIECTBAY,
«MOJIIPHAST MACCay, KMOJIIPHBIA 00BEM Ta30B», KIIOCTOSTHHAsT ABOTaIpO».
JMemoncrpamnuu. [lonyyenue o3oHa. OOpa3ubl 0€J10r0 U CEPOro 0J10Ba, 0€JI0ro
U KpacHoro ¢gocgopa HekoTopeie METAIIIBI 1 HEMETAIUIBI KOJTUYECTBOM
BemecTBa 1 Mok, Mojiens MoJIIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHbie OMbIThL. 6.0O3HaKOMIIEHHE C KOJUICKIIUSIMUA METaJJIOB.

7. O3HaKOMJIEHUE C KOJUIEKIIUSIMUA HEMETAJLIOB.

Tema 3 . CoequHeHUs] XUMHYECKHX 3J1eMeHTOB (I4uacos)

Crenenb okuciienusi. CpaBHEHUE CTEIIEHU OKUCIIEHUS U BAJICHTHOCTH.
OmnpeneneHre CTENEHU OKUCIICHUS 3JIEMEHTOB 0 XUMHUYECKOU hopmyIie
coenunenus. Cocrapienne GopmMys1 OMHAPHBIX COCTMHEHU, 00U CrIOCO0 UX
HAa3bIBAHUSL.

bunapHbie COETMHEHUSI METAJIJIOB U HEMETAJIJIOB: OKCHUJIbI, XJIOPUJIbI, CYIb(PUIBI U
np. CocraBiienue ux Gopmy.

buHapHbIie COeTMHEHNST HEMETAIIJIOB: OKCHU/IBI, JIETYYHE BOJIOPOAHBIE COEIUHECHUS,
ux cocras. [IpencraBurenn OKCUIOB: BOJIA, YIJIEKUCIIBIN T'a3 U HETAIllEHAs U3BECTh.
[IpencraButenu JETy4rX BOAOPOIHBIX COCTUHEHU: XJIOPOBOJOPOI U aMMHUAK.
OcHoBaHus1, UX COCTaB W Ha3BaHUs. PacTBOprMOCTh OCHOBaHUH B Boje. Tabnuiia
PacTBOPUMOCTH T'MAPOKCUIOB U coJier B Boze. [IpencraBurenu menoyen:
TUAPOKCHUABI HATPUS, Kanus U Kainblus. [[oOHsATHE O KAYECTBEHHBIX PEAKLUSIX.
Nnnukaropsl. I3MeHeHHe OKpaCKu HHAWKATOPOB B MIEJIOYHOM cpeae. Kuciorsl,
uX coctaB U Ha3BaHus. Knaccuduxkarus kucnot. [IpencraBurenu KUCIoT: cepHas,
cosisiHas M a3otHas. [loHsaTre o mkane kucnorHocty —kana-pH. M3smMenenue
OKpPAaCKH MHAUKATOPOB B KUCIIOTHOU CpEJIE.

Cou KaKk TpOU3BOJAHBIE KUCIOT U OCHOBaHUM. MIX cOCTaB 1 Ha3BaHMUSI.
PactBopumocTs cosieit B Boje. [IpeacraBurenu comneit: XJIopua HaTpusi, KapOoOHAT U
dbocdar kampius.

AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexMoneKyIapHbIE B3aUMOCUCTBUS. THUIIBI KPUCTATIIMYECKUX PEIICTOK: MOHHAS,
aTOMHasi, MOJIEKYJISIpHAsA U METAJTIMYECKas. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
TUMNOB KPUCTAJUIMYECKUX PELIETOK. BelecTsa MONEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTABA JIJIsl BEILIECTB
MOJIEKYJISIPHOTO CTPOCHHMUSL.

UucTteie BemecTBa u cMecu. [Ipumepsl KUAKUX, TBEPBIX U Ta3000pa3HBIX CMECEH.
CBolicTBa YMCTHIX BelIeCTB U cMece. x coctaB. MaccoBast u 00beMHas 10JH
KOMITOHEHTa CMeCH. PacueTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHSATHS JOJISL.



Pacuernbie 3ampaun. 1. Pacuer maccoBoil u 00beMHOMN J0JIel KOMITOHEHTOB CMECH
BEILIECTB. 2. BrIunciieHre MacCOBOM JOJIM BEMIECTBA B pACTBOPE MO U3BECTHOM
Macce pacTBOPEHHOTO BEIIECTBA U MAcCe pacTBOpUTENs. 3. Beruncienue Macchl
pPacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIN S, HEOOXOIUMBIX JUIsl IPUTOTOBIICHUS
ONPEIEICHHOW MAacChl paCTBOpa C U3BECTHOM MACCOBOM J10JIEH PACTBOPEHHOTO
BEILIECTBA.

JemoncTpamun. O6pa3ipl OKCHIOB, KUCIOT, OCHOBaHHUH U coJiei. Moenu
KPUCTaJUIMYECKUX PEIIETOK XJIOpUAa HaTpus, anmasa, okcuaa yriepoaa (I1V).
KucioTHO-1E10YHbIE HHIUKATOPBI, U3MEHEHUE OKPACKU B Pa3IMYHBIXCPEIAX..
YHUBEPCAIbHBIN HHANKATOP U U3MEHEHUE €0 OKPACKU B PA3IUYHBIX Cpeaax.
JlabopaTtopHbie onbITh. O3HAKOMJIEHHE C KOJUIEKIUSIMH OKCHJIOB. 9.
O3HaKOMJIEHHE CO cBoMcTBamMu amMmMmuaka. 10.69KauecTBennble peakuuy Ha
yriekucisiil ra3. 1 1.0npenenenue pH pacTBOPOB KUCIOTHI. IIEIOYN U BOJBI.
12.0mnpenenenve pH pacTBOPOB JIMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e
1010B. 13.0O3HaKkoMIIeHHE € KOJUTEKIUAMHU cotieid. 14 O3HakomieHue ¢
KOJUUIEKIIUEN BEIIECTB C Pa3HBIM TUIIOM KPHCTAJUIMYECKOMN PEIIETKU.
N3roroBiieHHe MOJIENEN, KpUCTAIUTMYECKUX pelIeTokK. 15. O3HakoMieHue ¢
oOpasamu ropHOM MOPObI.

Tema 4. U3mMeHeHus1, mpoucxoasimmue ¢ Bemecrsamu (134)

[loHATHE SIBNIEHUN KaK N3MEHEHUHN, TPOUCXOSAIINX C BEIIECTBAMU.

SBneHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAIUTMYECKOIO CTPOCHHUS BEIIECTBA PU
MOCTOSTHHOM €0 cocTaBe, (hu3nyeckue siBjicHus. Duznueckue SBICHUSI B XUMUHU:
JTUCTWLISILUSL, KPUCTAIIM3ALINSI, BRITAPUBAHUE U BO3TOHKA BEIIECTB,
LHEHTPU(PYTUPOBAHUE.

SBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTABA BEIIECTBA, - XUMUYECKHUE PEAKIINH.
[Ipu3Haku 1 yCI0BUS IPOTEKaHUS XUMHUECKUX peakuuil. [lonsaTrue 006 3k30- 1
SHJIOTEPMUYECKUX peakusax. Peakiiuy ropeHrst Kak YaCTHBIN CIIy4ai
AK30TEPMUYECKUX PEAKIUI, TPOTEKAIOIIUX C BbIJICICHUEM CBETA.

3aKOH COXpAaHEHUSI MACChl BEMIECTB. XUMUYECKUE YPAaBHEHUS. 3HAUEHUE UH]IEKCOB
u kodhdurrerToB. CocTaBlieHUE YPAaBHEHUN XUMHUYECKUX PEAKIIHM.

PacueTtsl M0 XMMUYECKUM ypaBHEHUAM. Penienre 3a1a4 Ha HaXOXKIECHUE
KOJIMYECTBA BEIIECTBA, MACChI MJIM 00BbEMa MIPOYKTA PEAKIIUU TIO KOJTIMYECTBY
BELIECTBa, Macce WM 00bEMY MCXOJHOTO BelecTBa. PacueTsl ¢ HCOIb30BaHUEM
MOHATHS «JIOJIs1», KOTJIa UCXOAHOE BELIECTBO JaHO B BUJIE pAcTBOPA C 3aJaHHOMN
MacCOBOM J10JI€M pACTBOPEHHOTO BEIIECTBA UJIU CONECPIKUT OMPEAECIECHHYIO JOJIIO
IIPUMECEH.

Peakuu pasznoxenus. [IoHsATHE O CKOPOCTH XUMUYECKHUX PEAKIIUH.
Karanuzaropel. DepMeHTHI.

Peaknuu coenuuenus. Karanuruueckne U HeKaTATUTUYECKUE PEAKIIMH.
OO6patumbie U HeOOpaTUMBIEC PEAKITHH.

Peakuun 3aMelieHus. DJIEKTPOXUMUYECKUH Psil HAIPSIAKEHU METAJIIOB, €T0
MCIIOJIb30BaHuUE JIsl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUNA MEXKTY
METaJIJIaMU U PACTBOPAMH KUCIIOT. Peakiiuu BHITECHEHUS! OTHUX METAJJIOB U3
pPacTBOPOB WX COJIEH APyrUMH MeTaiaMu. Peakinu oOmeHa. Peakiun
HeNTpanu3anuu. Y CI0BHs MPOTEKAHUS PeaKuii oOOMeHa B pacTBOPax /10 KOHIIA.



Turnbel XUMUYECKUX peakuid (10 MPU3HAKY «YUCIIO U COCTaB UCXOIHBIX BEIIECTB U
MIPOJYKTOB PEAKIIMN») HA IPUMEPE CBOMCTB BOIbI. Peakiiust pa3noxeHus -
ANEKTPOJIN3 BOJBI. Peakiiuu coeAuHEHUs - B3aUMOJIEVCTBUE BOJIBI C OKCHUIAMHU
METAJJIOB U HeMeTaIuoB. [loHATHE «TuapoKkcu b . Peakinm 3aMenieHus -
B3aMMO/JICHCTBUE BOJBI C IIECITOYHBIMU U IIEIIOYHO3EMEIbHBIMU METAJIAMU.
Peakuiun oOMeHa (Ha mpumepe ruiposin3a cysibhuia aTloMUHUS U Kapouaa
KaJIBITHS ).

PacuerHnsble 3axa4u. 1. BeluucneHnue no XuMU4YeCKUM YPaBHEHUSIM MacChl WU
KOJIMYECTBA BEUIECTBA 110 U3BECTHON MAacCe WM KOJMYECTBY BEIIECTBA OJJHOTO U3
BCTYIAIOIIUX B PEAKIIMIO BEIIECTB WU MIPOIYKTOB peakuuu. 2. Beruuciaenue
Macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa pEaKIUK, €CJIU U3BECTHA Macca
HCXOJHOTO BEUIECTBA, COAEPIKAILETO ONPEACTCHHYIO OO IpUMecei. 3.
Briuncnenue macchl (KOJIMUeCTBa BEIIECTBA, 00beMa) MPOAYKTa PEAKIINU, €CIH
M3BECTHA Macca pacTBOpPa U MacCoOBasl 10JIs1 PACTBOPEHHOTO BEILIECTBA.
JMemoncTpanuu. [Ipumeps! pusnyeckux sipjaeHuii. 1.I1naBnenue napaduna.2.
Bo3sronka #ioga wim 6eH30iHOM KHCIIOTHI. 3.PacTBOpeHne OKpallieHHBIX COJICH.

4. JIuddy3us QymMcThIX BEIIECTB ¢ ropsAleH JJaMnouku HakanuBaHus. [Ipumepsl
XMMHUYEeCKHX SIBJIEHMII: a) TOpeHUE MarHus; 0) B3auMOJIeCTBHE COJISTHOM
KHUCIIOTBI C MPaMOpOM WJIM MEJIOM; B) mosryueHue ruapokcuia meau (11); r)
pPacTBOPEHHE MOTYUYEHHOTO THAPOKCHIA B KHCIIOTaX; /1) B3aMMOJICHCTBHE OKCHIA
menu (II) ¢ cepHOlt KMCIOTOM MTPU HArPEBAHUMU; €) PA3JIOKEHUE TepMaHTaHaTa
KaJIUA; ’K) B3aUMOJIEHCTBHE pa30aBIEHHBIX KUCIOT ¢ MeTaiaMu. Pasnoxenue
NEePOKCHUAA BOJOPOAA MOMOUIBIO0 TUOKCUA MapraHlia U KaTtajaas3bl KapToQes Win
MOPKOBH.

JlaGopaTopHble onbIThl. 16.1IpokanBanne Meau B IIaMEHH CIIMPTOBKHU WJIN
ropenku. 17. 3amenienue Menu B pactBope xiopuaa meau (II) sxenesom.

Tema 5. IIpaktukym 1. Ilpocreiimue onepaunu ¢ BemecTrBom- 3 (yaca)
IpakTnueckas padora Ne 1

[IpaBuna TexHUKHN 6€30MaCHOCTH MPH pabOTe B XUMHUYECKOM KaOWHETE.
JlaGoparopHoe o6opymoBaHue U 0OpaIlieHue ¢ HAM.

IIpakTnueckas padora Ne 2 [Ipu3Haku XUMHUECKUX PEAKIIMI U UX
KJaccuukaus.

IIpakTnueckas padora Ne 3

IIpurorosiieHne pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOU J0JIeH

Tema 6. Teopust 3J1eKTPOIUTHYECKOH JMCCOLUALMM U CBOMCTBA KJIACCOB
HEOPraHUYeCKUX coequHeHui (18 u)

PactBopenue kak ¢puznko-xuMuyeckuii npoiecc. [loudarue o rugparax u
Kpuctajutoruaparax. Pacteopumocts. KpuBble pacTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPBIX BEIIECTB OT TeMIlepaTypbl.. HackIleHHkbIe,
HEHACBHIIICHHBIC U MEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB AJIsI HPUPOIBI
Y CEJIbCKOTO XO3SMCTBA.

[TonsiTHE 00 AMEKTPOTUTHIECKON TUCCOIUAIINN. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M JUCCOLMALIMY 3JIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMHUYECKON CBSI3HU.
CrerneHpb IEKTPOIUTHYECKON Aucconnanuu. CHIbHBIC U C1a0ble SJIEKTPOJIUTHI.



[TonsiTrie 00 ANMEKTPONTUTUUECKON AUCCOLUAIIUHN. DIIEKTPOIUTHI U HEINEKTPOIUTHI.
MexaHnu3M JUCCOLUALNY 3JIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOM CBS3U.
CrerneHb 3JEKTPOIUTUYECKON Aucconnanuu. CHibHbBIC U C1a0bIe SJIEKTPOJIUTHI.
OCHOBHBIE MOJI0KEHUS TEOPUH IEKTPOJIUTUUECKON aucconanuu. oHHbIe
ypaBHEHUS peakiuid. Y CIOBUs MPOTEKAHUS PEAKIIMK OOMEHA MEXKITY
ANEKTPOJIMTAMU JO KOHIA B CBETE MOHHBIX MPEICTABICHUII.

Krnaccudukaiys HOHOB 1 MX CBOMCTBA.

Kucnoter, ux knaccudukanms. J{uccorumanus KUCIOT U UX CBOMCTBA B CBETE
TEOPHUH BJIEKTPOJIUTUUECKOMN Arccouranui. MoJeKyIIpHble 1 HOHHBIE YPaBHEHHUS
peakuuii KUCcIoT. B3aumonelicTBre KUCIOT C METAIUIAMU. DJIEKTPOXUMHYECKUI
PSAI HAIIPSDKEHUU METauloB. B3auMoAenCcTBHE KUCIOT ¢ METAJTIAaMUA U OKCUIAMU
MeTauioB. BzauMoeiicTBue KUCIOT ¢ OCHOBAaHUSIMU - PEAKIUSI HEUTpaIn3aliu.
B3aumopeiicTBue Kucaot ¢ cossiMu. Vcnonap30Banue TaOIUIbI pACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanwus, ux kinaccudukanus. Juccoruaius OCHOBaHUHN U UX CBOMCTBA B CBETE
TEOPHH IJIEKTPOJUTUYECKOH Arcconranny. BzanMoaeiicTBue OCHOBaHMI €
KHUCIIOTaMU, KAUCJIOTHBIMU OKCUJIaMU U coJisiMu. Mcrionb3oBanre TaOInIIbl
PacTBOPUMOCTH JIJISI XapaKTEPUCTHUKNA XUMUUYECKUX CBOMCTB OCHOBaHUM.
Pa3noxxeHne HepaCTBOPUMBIX OCHOBaHUM NIpu HarpeBaHuu. Coln, ux
kiaccudukanus u quccounanus B ceere TO/l. pasnuunbix TUnoB cojieit. CBolicTBa
COJIEM B CBETE TEOPHHM EKTPOJIUTHUECCKON TUCcOnManu. B3anmoaencreue cosei
C METaJulaMU, yCIIOBUS IIPOTEKAHMS ITUX peakuui. B3anmonencreue conen ¢
KHCJIOTaMU, OCHOBAaHUSIMH U coJIsiMU. Vcnonib3oBaHue TabIUIbl paCTBOPUMOCTH
JUTSL XapaKTePUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O0600111eHEe CBEICHU 00 OKCUJIax, UX KJIacCU(PUKAIMU U XUMUYECKUX CBOMCTBAX.
['eneTrueckue pssibl METALJIOB M HEMETAIIOB. | eHeTHYEeCKast CBSI3b MEXKY
KJIacCaMU HEOPTaHUYECKHUX BEIIECTB

OKUCIUTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

Omnpenenenre CTENEHN OKUCIICHUS I 3JIEMEHTOB, 00pa3yIolUX BEIECTBa
pa3HbIX Ki1accoB. Peakiuu nonnoro oomena u OBP. Okucnurens u
BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHHE.

Peakiiuu moHHOTO 0OMEHA M OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKITUH.
CocraBiieHUE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIT METOAOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEUIECTB - METAIJIOB M HEMETAIJIOB, KUCJIOT U COJIEH B CBETE
MPEICTABICHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX MPOIIeccaXx.
JeMoHcTpanuu. VicnbiTaHre BEIIECTB U UX PAaCTBOPOB HA 3JIEKTPONPOBOIHOCTD.
3aBUCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHLIEHTPAIUH.
B3aumopeiicTBue IMHKA € CEPOid, COJISTHOM KUCIIOTOM, xsopuaoM Meau (11).
['openune maruus.

JlaGopaTopHble onbIThI. 18. Peakuuu, XxapakTepHbie A1 pACTBOPOB KUCIOT
(consanoit unu cepHoit). 19. IlonyueHue u cBOICTBa HEPAaCTBOPUMOTO OCHOBAHUS,
Hanpumep ruapokcuaa meau (II). 20.B3aumoaeiicTBuepacTBOPOB XJIOpUAa HATPUS
U HUTparta cepedpa. 21. Peakmum, xapakTepHbie sl paCTBOPOB IIeI0oueh
(ruIpoOKCHUIOB HATPUS WM Kanus). 22. Peakiiuu, XapakTepHbIe 1Ji1 paCTBOPOB



coJsieit (Hanpumep, nist xyaopuaa meau (II)). 23. Peakuuu, xapaktepHsbie s
OCHOBHBIX OKCHJIOB (Hampumep, JUisl OKcuaa Kanblus). 23. Peakiuu, XxapakTepHbie
JUTSL KUCJIOTHBIX OKCHUJIOB (Hampumep, AJis YTIEKUCIIOro ra3a).

Tema. IlpakTukym 2. CBoOiicTBa PACTBOPOB JIeKTPOJIUTOB. ( 14ac)
IIpakTuuyeckas padora Ne 4



Periegue Tema ypoka, Tun | OcHoBHble BUAbl | NpeameTHble MNo3HaBaTeNbHbIE KoMMyHMKaTUBH | PerynatuBHble JINYHOCTHDbIE
DKcrepumentT | YPOKa yue6Hoi pesynbrathl yva ble yyj, yya
DEeATeNbHOCTU (6asoseiit yposeHs, vy
AJIBHOC 3a1a4 NOBbILWEHHbIN
o TOJI» Ne yposeHb)
YPOKa
BBEAEHME (4 yaca)
1 MpeameTt Xxumnu. Onpenenenus 3Hatb Mo3HaBaTenbHble: KoMmmyHUKaTUBHDbI PerynatusHble: dopmupytot
BewecTBa NOHATUIN «aTOMY, onpegeneHve CaMOCTOATE/IbHO e: popmynmpytot CTaBAT yyebHble OTBETCTBEHHOE
(KombuHMpOoBaHHbI | «MoJsieKyna, npeamera XMmum, BblAENAOT U cobcTBeHHOE 334,341 Ha OCHOBe OTHOLIEHME K
1 YPOK) «XMM.3/IEMEHT».»BE | BELW,ECTB, OCHOBHbIX | GpopmynmpytoT MHEHWE U COOTHECEHMUA TOrO, YYEHUIO
LLLeCTBO»,» NOHATUIN: «aToOM» No3HaBaTe/IbHYI0 nosunumio, 3a4atoT uTO YKe ussectHo u | Jip 24
«CNOXHOe ,<MOJIEKYIaN« uesnb BOMPOCHI, CTOAT YCBOEHO yyalmmcs,
BeLLecTBo» XUMUYECKUI ni.n2,n3 MOHATHbIE ANA M TOrO, YTO eLweé
«CcBOMCTBA 3IeMEHT» napTHepa NOHATUSA HEN3BECTHO
BELLECTBY. ,<XMMUYECKUI 3HaK, K:1,2,7 P:1.2
OnucaHune n WM CUMBOJTY, K1-1
CpaBHeHue «BELLLEeCTBOY,«NPOCT
BELLECTB. 0€ U C/I0XKHOoEe
Knaccndurayma BELLEeCTBO»
BelecTs. OnncaHme | «CBOMCTBA
dopm BELLECTBY,
CyLLLECTBOBAHUSA YmeTb:
XUMMYECKUX a) ncnonb3oBsaTb
3/1eMEHTOB. NOHATMA NpHU
Mcnonb3oBaHue XapaKTepucTuKke
MOZENIMPOBaHUA. BELLECTB;
OnpegeneHua
NOHATUM
KXMMUYECKUI
3NIEMEHTY.
Ob6bACHEHUE
XUMUYECKUX

CocTtaBneHue nnaHa
ABNIEHUN

Tema 1. MeTtannbi(18 uacos.)




1-2 MonoxeHwne Onpepgenenune Hay4amcs: Mo3HaBaTeNbHbleE: KommyHUKaTuBHbI | PerynATusHble: OnpepenstoT CBOKO
pea
3/1eMEeHTOB- MOHATMS XapaKTEpNaoBaTL WUcnonbaytoT e: MpPUHUMAIOT 1 JIMYHYIO MO3NLMIO,
MeTanNbl NO UX
MEeTaNNoB B «MeTanNbI». nonoxeHuto 8 MCX3 3HaKOBO — AprymeHTMpyioT CoxpaHAoT aAEKBaTHYIO
Mepuoanueckoi CocTasneHme [.M.MeHgeneesa, CUMBOJIMYECKNE CBOIO NO3ULMIO U y4yebHylo 3aaauy, andodepeHumposaH
OMMChIBATL CTPOEHME KOOPAMHUPYIOT ee C | NAaHUPYHOT CBOM HY0 CaMOOLLEHK
cucteme [. U. XapaKTepuCTUKn duanueckme cBoiCTEa PAMRUPY < Py ¥ HEHKY
nosnuun AencTBnA B CBOMX
MeHpeneeBa un
NnapTHepoB B
3 3HaKM XMMUYECKMX OnpepeneHune Ha3BaHUA 1 MNo3HaBaTenbHble: KommyHuKaTUBHbIe | PerynatusHbie: MpoasnaoT
3/IEMEHTOB. NOHATUI Npou3HoOLLIeHNS, cTaBAaT : MpuHUMatoT 1 yCTONYMBbIN y4ebHO
Tabnuua «XMM.3HaKY,, ;CHOB“"'e nowaTMn M.C, 1y bopmyampytoT BnageHue COXPaHAIOT y4eOHYI0 | _ o3naBaTenbHbIl
MeTb:0MM1CbIBaTb: .
O.N.MeHgeneesa. «KO3bPULMEHTY., uenv u npobnembl MOHOIOTMYecKoi u | 23A34Y, YIUTBIBAIOT WHTEPEC K HOBbIM
dopmy MNCX3 n o BblAE/IEHHbIE .
( Ypok —nekyus) «MHaeKe». YPOKa; OCO3HAHHO U | Ananornyeckom cnocobam 3HaHui
NONIOKEHUA XUM. yunTENEM OPUEHTMPSI
Onucanue MN.C,X.3. NpPOWU3BOJIbHO dopmamm peun o Np :24.40
3/1eMEeHTOB; . AencTema B HOBOM
AMN.MeHgeneesa. rabnuue [, 1 CTPOAT B YCTHOW U K;1,2,7 yue6HOM maTepuane 8 | [1POABAAIOT
Onucanue MeHﬂ,enee.Ba- NMUCbMEHHON K1-1.,2.4 COTpyAHWYecTBe C yCTONUMBbIN yuebHO
’ o
NoNOXeHuA 3nate d)OpMe KoMMYHMKaTMBHbIE yyntenem — Mo3HaBaTe/ibHbIN
snemenTos B [1.C. onpeaeneHys ni,nz,14,nie : popmympytoT P:1.2 MHTEpec K HOBbIM
Mcnonb3osaHuA OCHOBHbIX NOHATM Mo3HaBaTenbHbIe: cobCcTBEeHHOe PerynatusHble: 3HaHNAMU
3HaKoBOro CraBatu MHEHMeE 1 paboTaTb No NAaHy, cnocobam pelueHns
moaenIMpoBaHMA YmeTb BLIMNCAATD dopmuposaHue
aemp . bopmynmpytot nosuuumio, 3a4atoT 3afad
OTHOCUTE/IbHYIO OTBETCTBEHHOTO
npo6aemy ypoka, BOMPOCbI, CTOAT Np, :24.40.
.MONEKYNAPHYIO CAMOCTOSATENBHO ! OTHOLUEHMUA K YYEHUIO
Maccy, , MaccoByto MOHATHbIE ANA ncnonbays
CO34al0T aNroOpPUTM
[l0N110 3/1eMEeHTOB B A P MapTHEPa NOHATUA | cnepypanbHo
eATeNbHOCTM NpK .
BellecTse 1 1aBaTh A p K:1,2,6,7,8 nogo6paHHble
eLeHmm
Mo NAaHy onncaHue P p cpeacTsa. Ymehue
npobnemsl
BewecTsa u nF; (4 115119 OLLeHUTb CTENEHb
cnexa nnn Heycnexa
BbIMONHATb PacyeTbl il yenex y
csoeun
no ¢opmyne.
4 Xnumunyeckne OnpepgeneHna NOHATUM «
dopmynbl. Xumuyeckaa popmynan, «
OTHOCUTeNbHaA OTHOCMTEeNbHaA aTOMHaA 1
aToOMHanA K MOJIEKYIAPHAA MacChbl», «Maccosas
MONEeKYNAPHas [0NA 3neMeHTa». BbluncneHme

maccbl. MaccoBasn
OONA 31eMeHTa B
coeguHeHuu. (Ypok
—ynpaycHeHue)

OTHOCUTE/IbHON MONEKYNSAPHOM
Macchl BeLL,EecTBa U MaccoBoM Lo
3/1EMEHTOB B XMMUYECKNX

3/1eMeHTax.




K1:0,1,2,4,6. 1eATeNbHOCTH
K2:2
ncrnonbsys
cneumanbHo
nofobpaHHble
cpeacTsa
P;1,2,6.
P161.6.8.
P2:1,2
Tema 1. ATOMbI XMMUUYECKUX 3/1eMeHTOoB (9 yacos)
1 OCHOBHble OnpeaeneHns NOHATUN «NPOTOHY. 3HaTb onpegeneHns Mo3sHasaTenbHble:CTa KOMMYHUKaTMBH dopmmuposaHme
KHENTPOH», K3/IEKTPOH», KMACCOBOE YUC/IO», BAT 1 bopmynnpyroT bl€:
OTcTamBaTh CBOO
gmsoTon». OCHOBHbIX MOHATUM npobaemy ypoka, TOUKY 3peHus dopmmuposaHme
nMcaHve coCTaga 3/1IeMEHTOB. .
cBeAeHMA 0 N .YMeTb: ncnosib3osars npu|CAMOCTOATE/IBHO CO3AAI0T ’ MOHATUI O CTPOEHWN |,pTepeca
MonyyeHne XMMUYECKON MHbOpMaLn aNTOPUTM esTenbHOCTM  [TPMBOANTL N p
CTPOEHUM aTOMOB. XapaKTepPUCTMKE aTOMOB aToMa, XMMUYECKO# |k koHKpeTHOMY
. npuv peweHnn npobnemol [@PTYMEHTHI,
CocTaB aTOMHbIX NOHATUA: noaTBepPKAaA UX CBA3M M ee BMaax XMMUYECKOMY
AOEeP: NPOTOHbLI U «npoTOH»,«Hef/'ITpOH», Peryl'lﬂTVlBHble: BNeMeHTy
HEMNTPOHbI. «INEKTPOHY, CamocToATENbHO
M3oTonb. KXMM.2NIEMEHTY, 06HapYKUBAIOT 1
(UHmezpuposa M3 UCTOYHWUKOB. «MaccoBOe YNCIO», dbopmyanpyot p :24.40,41
. npobnemy.
HHObIL YPOK, «M30TOM»
ypox) ’ ni,nN3,n4,n2s, bakTamu. Pasnnuatb
n3e B YCTHOM peun
MHeHue,
\lOKa3aTe/IbCTBa,
rMnotesbl. PerynatusHble:
2 DNeKTPOHbI. OnpeaeneHne NOHATUN «INEKTPOHHbIN MNo3HaBaTenbHble:
CTpoeHue CNOMN», «9HEPreTUYeCcKUin ypoBeHb 2. BbibnpatoT ocHOBaHMA 1
571EKTPOHHbIX CocTaB/ieHWe cxeM pacnpeeseHus BHaTb onpeaeneHua KpuTepun ana KomMyHMKaTHBH VUMTHIBAOT NPaBUAO
7 ble:
o6oo4ex 5/1€KTPOHOB MO 3/1eKTPOHHbBIM C/I0AM B OCHOBHbIX MOHATUM. Knaccudukatum B NaHUPOBAHMN M |Onpenensior CBoo
L ToMOB 5 7eKTPOHHON 060I0UKe YmeTb ncnonb3osath Npu [MpeobpasosbiBaTh florosapusatotca o 6 PEA
COBMeCTHOIA KOHTPONIE CNOCODA  lanyHyio nosuumio,

BnemeHTOB Nol-

XapaKTepucTuKe

a€KBaTHYIO

\amddepeHUMpoBaHHY




20 B Tabaunue
\1.N.MeHpenees

QTOMOB NOHATUA:
«3/IEKTPOHHbIM

Cﬂoﬁ)),<(3HepFeTMLIECK

Wit ypOBEHb»

3HaTb onpegeneHua

HemeTanIMyecK ne
CBOMCTBA

PNIemMeHTOoB.
M3meHeHne

a (Ypok

IModenuposaHu

)

MeTannmueckune OnpeaeneHns NOHATUNA «INEMEHTbI-
n MeTanbl», «INeMeHTbl-HemeTanbl.

O6bsACHEHNE U3MEHEHUSA XMMUYECKUX
>nemeHToB B 1.C.B nepnogax n

rpynnax.

OCHOBHbIX noHATMMA.

YMmeTb: ncnonb3osaTtb

NPU XapakTepucTuke
ATOMOB NOHATUA:

«3/IEMEHTbI-
MEeTaNNbl».

MHbOPMaLMIO U3 OAHOrO

BMAA B APYroin u
BbIOMpPATL 4NA cebs

y206Hyto dopmy
buKcaumm npeacTaBneHus
MHbOpPMaL MM

ni,n3,niz,n21,n

124,27

Mo3sHaBaTeNbHblE:

BbI6VPalOT OCHOBaHUA U
KpuTepuu ans

KnaccudpuKkaumm

MpeobpasosbiBaThb

AEATENbHOCTHU;

npuxoanT K obLiemy
peLeHmnto; B TOM Y1ce 1
CTONIKHOBEHMIO MHTEPECOB

K:1,2,6,7,8

K1:0,1, 2,4,6.

K2:2

KommyHuKaTtueH

ble:

OTcTamBaTb CBOO

peweHuna;

OCyLecTBnAaT

noLuarosbii

KOHTPO/b

P:1.2

PerynatueHble:

10 CAMOOLEHKY CBOUX

NapTHepPOB yCnexos B
yyebe

Np :24.40.41

MPUHUMAIOT W COXPAHAIOT OnpegensioT

y4ebHyto 3aaauy,

NNAaHUPYIOT CBOU

BHYTPEHHIOI

nosnyunio



CBOWCTB
XUMUNYECKUX
PNemeHTOB No

rpynnam u

nepuogam
(Ypok
loaccyxoeHue)

CocTaBneHue XxapakTepUCTUKU XMMNYECKUX
nemeHTOB B [1.

«3/1eMEHTbI-
HeMeTanbI»; Npu
XapaKTepucTuKe

BeLWLeCTB NOHATUA

«MOHHaA CBA3bY;
«NOHbIY;

BMAA B APYroi u
BbIOMpPATL 4NA cebs
ya06Hyo popmy

MHbOpPMaLMm

n.1,n12,n.17,n19

dUKcaumm npeacTaBieHns

MHPOPMaLMIO U3 OAHOTO  TOYKY 3PEHUS;

NPUBOAMTL apPryMeHTbI;
noATBepKAasA UX
dakTamun. Pasnnuatb B
YCTHOM peun

MHeHue,;

AOKa3aTenbCTBa,
rmnoTesbl,Teopun

AencTemAa B

COOTBETCTBUM C
nocTasB/ieHHOW 3a4a4el 1
ycnosuamu ee
peanusauun

P;1,2,6.

P1:2..6.8.

obyyatowmxca Ha

ypoBHe

NONOXKUTENBHOTO
OTHOLLEHMUA K
obpasoBaTesibHOMY
npoueccy; NOHMMatoT
HeobxoANMMOCTb

yyeHus



