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[HosicHuTeIbHAS 3alIUCKA

Pabouass mporpamma Mo XUMHH COCTaBIIEHA B COOTBETCTBUU C TpebOoBaHUsAMHU DenepanbHOrO
rOCYJapCTBEHHOTO 00pa30BaTEeILHOIO CTaHJapTa OCHOBHOTO O0IIEro 00pa3oBaHMs HA OCHOBE aBTOPCKOU
nporpammel O.C. I'abpuensiH, Pabouas nmporpamma, xumusi, M.: Ipoda, 2013.

[Iporpamma KOHKPETH3UpPYET COACpKAHUE CTaHAapTa, MaT pachpeesieHHe y4eOHBIX YacoB IO
paszenaM Kypca, IOCIeIOBaTeIbHOCTh HM3YYCHHS TEM M Pa3felioB ¢ YYETOM MEKIPEJAMETHBIX |
NPEMETHBIX CBSI3€H, JTIOTMKH Y4eOHOTO MPOIecca, BO3PACTHBIX 0COOCHHOCTEH yJaluxcsi B COOTBETCTBUU
¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUS
y4aliyecs: JIOJDKHBI OBJIJIETh TAKUMH I103HABATCIbHBIMH YYCOHBIMU JICHCTBUSIMH, KaK YMCHHE
dbopMynHpoBaTh MPOOJIEMY M THIIOTE3Y, CTABUTH LM U 33[1a4d, CTPOUTh IUIAHBI JOCTIDKEHHS IeNeH U
pelIeHHsT TIOCTAaBICHHBIX 3a/lad, NPOBOAUTH OKCIIEPUMEHT W Ha €ro OCHOBE JejaTh BBIBOJIBI U
YMO3aKJIFOUCHUSs!, TPEJCTABISATh UX U OTCTAMBATh CBOIO TOYKY 3peHHs. Kpome Toro, ydammecs JOJDKHBI
OBJIAJICTh TMPUEMaMH, CBSI3aHHBIMH C OIpPEACICHUEM TMOHSATUN. OrpaHUYUBATh WX, OIHCHIBATH,
XapaKTepu30BaTh U CPaBHUBAT. .....

OO0masi xapakTepuCTHKA NpeaMeTa
Nzydenne xumun B 7—9 Kitaccax HaIlpaBlIeHO Ha JOCTHXKEHUE CIENYIONIEH yeneil:

o dopMHpOBaHUE y y4yalllUXCcsd XHMHYECKOH KapTHHBI MHpa KaK OpraHHMYeCKOW 4acTH €ro
LIEJIOCTHON €CTECTBEHHOHAYYHON KApTHHBI,
o pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHbIX U TBOPUYECKHX CIIOCOOHOCTEH

yyaluxcs B IPOIECCE M3YUYEHUS HMMHU XUMHUYECKOW HAayKd M €€ BKJIaJa B COBPEMEHHBIH Hay4HO-
TEXHUYECKUI Iporpecc;

o (GopMUpOBaHHE BAXKHEUIIMX JIOTMYCCKUX ONEpalii MbIluieHUs (aHAIU3, CHHTE3,
000011IeHHEe, KOHKPETH3AaIlHs, CPAaBHEHHE U JIp.) B MPOIIECCE MMO3HAHMS CUCTEMbl Ba)KHEUIINX MMOHATHH,
3aKOHOB U TEOPHI O COCTaBe, CTPOCHUHU U CBOMCTBAX XWMUYECKUX BEILECTB,;

. BOCIIUTaHHE YOESKACHHOCTU B TOM, YTO IIPUMEHEHME MOITYYEHHBIX 3HaHUN U YMEHUH 110
XUMHUU SBJSIETCS. OOBEKTHUBHOM HEOOXOAMMOCTBIO Jyisi Oe3omacHOW paboOThl C BEHIECTBAMH U
MaTepHajamMy B ObITY U Ha IPOU3BOJICTBE;

o IPOEKTUPOBAHME U  pealu3alusl  BBIIYCKHUKAMHU  OCHOBHOM  IIKOJBI  JIMYHOMN
00pa3oBaTeNbHONW TPAaeKTOPUU: BBIOOP Mpoduist oOydyeHus B cTapiieil mKoie Wik NpopecCHOHATbLHOIO
00pa30BaTEeNbHOTO YUPEKACHUS;

o OBJIAJICHUE KJIFOUEBBIMU KOMIIETEHIUSIMU (y4eOHO-TI03HABATEIHHBIMH,
UH()OPMAIIMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH).

JUia noCTHKEHNS] KOMILUIEKCA TIOCTABICHHBIX LIEIEH B MIPOLIECCE U3YUYEHUS XUMUHU

6 7 Kj1acce HEOOXOAUMO PEUIUTD CIEAYIOUINE 3a0ayu.

. YMEHBIINTh HUHTEHCUBHOCTH NMPOXO0XKIEHUS YIeOHOro MaTepruaia B OCHOBHOH ILIKOJIE;

. MOJIYYUTh BO3MOXXHOCTb M3ydaTb, a HE IPOXOAWTH 3TOT MaTepuall, UMETb BpeMs Uit
0TpaOOTKH U KOPPEKIMU 3HAHUN yJaluxcs;

. (dbopMHUpOBaTh YCTONUMBBIN MO3HABATEIbHBIN HHTEPEC K IPEIMETY;

. MHTETPUPOBATh XUMHIO B CHUCTEMY €CTECTBEHHOHAYYHBIX 3HAHMHU A (OpMHpOBaHUS

XUMHYECKOMN KapTUHBI MHUpa KaK COCTaBHOM 4acTHu CCTCCTBCHHOHaquOﬁ KapTUHBI.
6 8 Knacce HCO6XOHI/IMO PEIINTD CIACAYIOIUC 3aoauu.

. CdopmupoBaTh 3HaHHE OCHOBHBIX MOHATHI U 3aKOHOB XUMUH;

. BocnuteiBath 00111€4€TI0BEYECKYIO KYIBTYPY;

. Yuute HaOMI01aTh, IPUMEHSTDH MOJyYSHHbIE 3HAHUS HA IPAKTUKE.

6 9 Knacce HEOOXOMMO PEIINTh CIEAYIOIIUE 3a0auu:

. yueOHble:  (OPMUPOBAHHME  CHCTEMbl  XHUMHYECKHX 3HAaHMM Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHO! KapTHUHBI MUDAa;

. pasBUBAIOIIME: pa3BUTHE JIMYHOCTH  OOyYaroIUMXCA, WX UHTEIUIEKTyaJbHOE U

HPaBCTBEHHOE COBEPIICHCTBOBaHHE, (OPMUPOBAHME Yy HHUX T'YMAHUCTHYECKUX OTHOIICHUH WU
9KOJIOTMYECKH 11€71€c000pa3HOro MoBeeHUs B ObITY U B TPYJOBOMU AESITEIbHOCTH;

J BOCIIUTATENIbHBIE: (OPMHUPOBAHUE YMEHHMH Oe30macHOro oOpalieHus ¢ BellecTBaMH,
UCIIONIb3YEMBIMU B TIOBCEHEBHON KH3HHU; BbIPA0OTKAa MOHMMAaHMS OOIIECTBEHHON MOTPEOHOCTH B



pPa3BUTUU XHMMUH, a TaKke GOPMUPOBAHHE OTHOLIECHUS K XMMHM KakK K BO3MOXKHOM oOnactu Oymyriei
MPaKTUYECKON JNeSATETbHOCTH.

Onucanune MecTa npeaMeTa B y4eOHOM IJIaHe
Ha u3y4yeHune xumun
B 7 kJiacce npenycMoTpeno 34 yaca (1 yac B Hezielo).
B 8 KJacce paccunTaHa Ha 68 yacoB (2 yac B HEEIIO).
B 9 Kkacce mporpamMma paccunTtana Ha 68 4acoB (2 yac B HEZIEIIIO).

®opMbI KOHTPOJISI U BO3MOKHbIE BADHAHTHI €ro NMpoBe1eHus

Ne ypoka ‘ HTOroBblii KOHTPOJIb
7 Kkiace
13 Tect
23 KonTponbnas pabota no reme «MareMaTuka B XUMHI»
31 KontponpHas pabora no teme «SIBJIeHus, MPOUCXOISAIINE C BEIECTBAMMY
34 Konkypc coobmienuii yuanmxcs
Hroro: 4
8 kiacc
14 KonTponbhas pabota no reme «ATOMbI XUMHUYECKUX JIEMEHTOBY
49 Kontposbnas pabora no teme. «COeTMHEHHS] XUMHUUECKUX 2JIEMEHTOBY
55 Kontponbnas pabora o reme «PactBopenue. PactBopsl. CBoicTBa pacTBOPOB
AJIEKTPOIIUTOBY
Hroro: 3
9 kJaace
10 KonTponbHas pabota no teme «BBenenue»
26 KoHTtposbHast paboTa mo teme «MeTayibiy.
55 KonTponbhas pabota no teme « Hemerasmib
63-64 TpeHNHI- TECTUPOBAHUE 110 BApUAHTAM
Hroro: 5

JINYHOCTHBIE, METAaNPpeAMETHbBIE U NIPeAMeTHbIe pe3y/ibTaThl 0CBOCHUSI XUMHH
JTuunocmuuie pezynsmamaot

L4 OCO3HaBaTb CJIUHCTBO M LCJIOCTHOCTH OKpYXaromiero mupa, BO3MOXKHOCTU Cro
IMO3HABAEMOCTHU 1 OOBSICHUMOCTH Ha OCHOBE JOCTIDKCHUN HAYKH;
L4 MOCTCIICHHO  BBICTPANBATb COOCTBEHHOE HOCJIIOCTHOC MHUPOBO33PCHUC. OCO3HABATH

HOTp€6HOCTB U TOTOBHOCTb K CaMOO6pa3OBaHI/IIO, B TOM 4YHCIC U B paMKax CaMOCTOSTEIbHOMI
JACATCIIBHOCTH BHEC IIKOJIBI;

L4 OLICHUBATL JKU3HCHHBIC CUTyallUH C TOYKH 3PCHUA 0e30IMacHOro o6pasa KHU3HHU H
COXPAaHCHUS 310POBbBA;

L OLICHUBATh 9KOJIOTHYCCKUM PHUCK B3aMMOOTHOIIICHHI YEIOBEKA U MpupoOJbl.

L q)OpMI/IPOBaTI) 9KOJIOTUYCCKOE€ MBIINUICHUEC. YMCHHUC OLCHUBATH CBOIO JACATCIIBHOCTH H

IIOCTYIIKM JIPYTUX JIIOAEH C TOYKH 3PEHHsI COXPAHEHMS OKpPYXKAlolleHd Cpenbl - TapaHTa XU3HU H
Onarononyuus Jojieil Ha 3emite.

Memanpeomemmboie pe3yibmamnol
Pezynamuenvie YY/I.

. CaMOCTOSITeNIbHO OOHAPYKUBATh U (OPMYIUPOBATH y4eOHYIO MPOOIIEMY, OTIPEAEIATh LEb
y4eOHOM JeATENHHOCTH;

. BBIJIBUTaTh BEPCUU PEIICHUs MPOOJIEMbI, OCO3HABATh KOHEUHBIN pe3yNbTaT, BEIOUPATh U3
NPEJVIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA TOCTHIKEHUS LIEIIN;

. COCTaBJIATh (MHIMBUYaJbHO WM B TPYIIIE) IJIaH PEeUICHUs MPOOIEMBL;

o paboTas 1o MjaHy, CBEpSATh CBOU JEHUCTBUS C LENbIO U, IPH HEOOXOIMMOCTH, UCTIPABIATH

OIINOKH CaMOCTOSTEILHO;



° B JIMAJIOTE€ C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BBIPAOOTAHHBIC KPUTEPUU
oneuku. [IIkonrpHEIE:

J OO6HapyxuBaet u GopMyIupyeT yueOHyI0 PoOIeMy MOl PYKOBOJCTBOM YUHUTEIIS.

J CraBuT 1EJIb 1EATENTFHOCTH Ha OCHOBE IMIOCTABICHHOM MPOOJIEMBI U IIPEJJIaraeT HECKOIBKO
CIIOCOOOB €€ TOCTHKCHHUSI.

J CaMOCTOSATENIFHO aHAIN3UPYET YCIOBUS JTOCTIKCHHUS LIEIHM Ha OCHOBE y4ETa BBIICICHHBIX
YUYHUTEJIEM OPUEHTHUPOB JICHCTBHSI B HOBOM y4eOHOM MaTepHale.

J IUTAHUPYET PECYPCHI IS TOCTHKCHUS LEIH.

J HasbiBaet TpyHOCTH, C KOTOPBIMU CTOJIKHYJICS TIPU PELICHUH 33JauH, U MpeJIaraet myTu
UX TPEoA0JIeHHsT/ N30eranus B JajdbHEHIICH NeITeIbHOCTH.

J HaspiBaeT TpyAHOCTH, C KOTOPBIMU CTOJIKHYJICS TIPH PEILICHUH 3a]1aui, ¥ MPEAJaraeT myTH

UX MPEOJI0JICHUs/ N30eTaHus B JATbHEHIIICH e TEIIbHOCTH.
Ho3naseamenvnvie YY/I[:

J aHAJM3UPOBaTh, CPABHMUBAThH, KIACCU(PHUIMPOBATH M 0000mATh (AKTBl M  SBICHHS.
BBISBIATE IPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHUH.

. OCYILECTBIISATh CPAaBHEHHE, KIACCU(DUKALUIO, CAMOCTOSTEIbHO BHIOMpAas OCHOBaHHS H
KPUTEPHH JJIs1 YKa3aHHBIX JIOTUYECKUX OTCPaIHii;

J CTPOUTH  JIOTHUECKOE  pPACCYKICHHE, BKIIOYAIONIEE  YCTAHOBJICHHWE  MPUYHHHO-
CJICZICTBEHHBIX CBS3CH.

. CO3/1aBaTh CXEMATHYECKHUE MOJICIU C BBIICICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK
o0BeKTa.

J COCTABIIATH TE€3HCHI, PA3JINYHBIC BU/IBI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

. peoOpa3oBbIBATh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroil (Tabauily B TEKCT U Tp.).

J YMETh OIPENENATh BO3MOXHBIE HCTOUHUKU HEOOXOIUMBIX CBEICHHIA, TIPOU3BOIUTH MOUCK
UH(POPMAIINH, aHATU3UPOBAThH M OIICHUBATh €€ JJOCTOBEPHOCTb.

J OCYIIECTBIISICT PACIIMPEHHBIA IMOWCK HH(OpPMAIMK C HCHOJIB30BAHUEM PECYpPCOB
oubmmorek u MaTepHeTa.

J CuntbiBaeT MHPOPMALMIO, TNPEICTABICHHYIO C MCIIOJb30BaHMEM paHEe HEU3BECTHBIX
3HAKOB (CHMBOJIOB) IPY HAJIMYMU UCTOUHUKA, COJIEPIKAILET0 UX TOJIKOBAaHUE.

J Co3maer MOAETHN U CXEMBI JJISl pEIICHUs 3a/1a4.

. [TepeBoauT ClIOKHYIO TO COCTaBy WMH(OpMAIUIO U3 TPaPUUYECKOTO WM CHUMBOJIHHOTO
IPEJICTaBICHUS B TEKCT U HA00OPOT.

J VYcraHaBiIMBaeT B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, IBICHUMN, POLIECCOB.

J VYdacTByeT B MPOEKTHO- UCCIIEIOBATEIHCKON IEATEIIEHOCTH.

J MIPOBOJIUT HAOIIOJICHNE M SKCIIEPUMEHT O] PyKOBOJICTBOM YUHUTEIISI.

J OCYIIECTBIISIET BbIOOp Hanbosee 3p(HEeKTUBHBIX CIIOCOOOB pelIeHus 3a7a4 B 3aBUCHUMOCTH
OT KOHKPETHBIX YCIIOBHIA;

J JaeT OIpe/iesieHNe MOHATUSM.

J yCTaHaBJIMBAET MPUUYUHHO-CIICICTBEHHBIE CBS3H.

J 0000111aeT MOHATUS — OCYLIECTBISIET JIOTHUECKYIO OMNEpaIfio Mepexoaa OT BHIOBBIX
NIPU3HAKOB K POJIOBOMY MTOHSITHIO, OT TIOHSATHSI ¢ MEHBITUM O0BEMOM K TIOHATHIO ¢ OOJNBIINM 00BEMOM;

J OCYILIECTBIISICT CpaBHEHME, CEpHAlMI0 M KIACCH(UKAILMIO, CaMOCTOSATENILHO BBIOMpas
OCHOBAHHUS U KPUTEPUH JUISL YKa3aHHBIX JJOTMUYECKHUX OIEepaluii.

o CTPOHTH KIaCCU(PUKAIMIO Ha OCHOBE JUXOTOMHYECKOTO JICJICHUs (Ha OCHOBE OTPUIIAHHS)

o CTPOWTH  JIOTHUECKOE  pACCYXKICHHWE, BKIIOYAMONIEe YCTAHOBJICHWE MPUYHHHO-

CJIICACTBEHHBIX CBSI3€I>1; OOBSICHSIET SABJICHUA, ITPOLCCCHI, CBA3WM W OTHOIICHUA, BBIABISACMBIC B XO€
UCCJIEI0BAHMS;

° CTaBUTh MPOOJIEMY, apTyMEHTUPOBATDH €€ aKTyaJbHOCTbD.

J CaMOCTOSATENIbHO TPOBOJIUTH HCCIIEIOBAHWE HA OCHOBE TPUMEHEHHUS METOOB
HaOJFOZICHUS ¥ DKCTIEPUMEHTA;

Kommynuxamuenvie YY/I.



J CaMocTOATEIbHO OpPraHU30BBIBATH y4eOHOE B3aMMOJEWUCTBHE B TpyIIe (OMpeneisTh
oO11ye e, pacpeesaTh POH, 10roBapuBaThes Apyr ¢ Apyrom u T.4.).11konabpHbIe:

° Cobmo1aeT HOpMBI TyOTMYHON PEYH U PETJIAMEHT B MOHOJIOTE U JUCKYCCHHU.

. [Tonb3yeTrcst afeKBaTHBIMH PEYCBBIMU KIIMIIE B MOHOJOTE (MTYOJWYHOM BBICTYILJICHHH ),
JUAJIOTe, TUCKYCCHUHU.

. dopMyaUpyeT COOCTBEHHOE MHCHHE U TTO3UIUIO, APTYMEHTUPYET HX.

. Koopauaupyer CBOIO MMO3HMIHIO C TO3UIUSAMH MapTHEPOB B COTPYIHUYECCTBE IIPHU
BBIPaOOTKE 001IIeTO0.

. YCTaHABIIMBACT U CPABHUBAET Pa3HbIC TOUKH 3PEHHUS, MPEXKIC YeM MPUHUMATH PEIICHHS U
JienaTh BBIOOD.

° CTIIOPUT M OTCTAWBAET CBOIO TIO3UIIMIO HE BPAXKICOHBIM I OIIIIOHEHTOB 00pazoM.

° OCYIIIECTBIISICT B3aMMHBI KOHTPOJIb M OKa3bIBa€T B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb.

. OpPraHHM30BBIBACT M IUIAHHPYET Y4EOHOE COTPYJAHHUYECTBO C YUYHMTEJICM U CBEPCTHHUKAMH,

OTpeneNaTh 1edu U (QYHKIMH y4aCTHUKOB, CITOCOOBI B3aMMOJICHCTBHS; IJIAHUPOBATH OOIIUE CIIOCOOBI
paboTHhL;.

. yMmeeT paboTaTh B TpylIe — YyCTaHaBiIMBaeT pabouue OTHOIIEHUS, 3(PQeKTHBHO
COTPYZHUYAET M CHOCOOCTBYET MPOAYKTUBHOW KOOMEPAIMH;, WHTETPUPYETCS B TPYIIY CBEPCTHUKOB M
CTPOUT NPOAYKTHUBHOC B3aHMOH€ﬁCTBHC CO CBCPCTHUKAMU U B3POCJIBIMHU.

. YUYUTHIBATh Pa3HbIC MHCHUS M HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

Ilpeomemmnuoie pezyrvmamot.

. OCO3HAHUE POJIA BELIECTB:

. OIIPEIENATH POJIb PA3IUYHBIX BELIECTB B IPUPOJE U TCXHUKE;

. OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE.

. PacCMOTPEHUE XUMUUYECKHUX IIPOLIECCOB:

. IPUBOAUTH IIPUMEPBl XUMHUYECKHUX IIPOLIECCOB B IIPUPOLE; HAaXOIUTb YEpPTHI,
CBU/IETEJILCTBYIOLIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOLECCOB U UX pa3INYHIX.

. HCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY:

. OOBSACHATH 3HAUEHHE BEUIECTB B KU3HU U XO3S1CTBE YeNIOBEKA.

. OOBSACHATH MUP C TOUKU 3PEHUS] XUMUU

. pa3iInyaTh OCHOBHBIE XUMUYECKHUE IIPOLIECCHI;

o OIIPEEIATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BELIECTB;

. IIOHUMATh CMBICJI XUMHUYECKUX TEPMHUHOB.

. OBJIAICHUE OCHOBAMU METOJOB IIO3HAHUS, XapaKTEPHBIX JJI €CTECTBEHHBIX HAYK:

. XapaKTepu30BaTh METOAbl XMMHUYECKOW HayKu (HAOJIOZEHUE, CPaBHEHUE, HKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B O3HAHUU IPUPOIBI;

. -IPOBOJIUTH XUMUYECKHUE OIBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YNIbTATHI.

. YMEHHUE OLICHUBAThH TOBEJCHUE UYEJIOBEKA C TOUKU 3PEHUS XUMHUUECKOH 0e30MacHOCTH IO
OTHOLLIEHHUIO K YEJIOBEKY U IIPUPOJE:

o UCIIONIb30BaTh 3HAHUS XUMHUU TPU COOJIIOJIEHUU TPaBUJI HCIOJB30BaHUS OBITOBBIX
XUMUYECKHX ITPENapaTos;

. pas3nyaTh ornacHble U 0e30MacHbIe BEIECTBA.

Conep:kanue y4eOHOI0 nmpeamera
CtpykTypa conepkaHus oOIIe00pa3oBaTeNbHOrO MpeaMeTa XUMHUH B /-9 KJlaccax orpeneieHa
CICOYIOIUMUA YprrIHeHHI)IMI/I TEMATUYCCKUMU pasaciaMu:

7 KJjacce

1. Xumus B ieHTpe ecrectBo3Hanus (11u)

Xumua kaxk yacme ecmecmeosnanus. Ilpeomem xumuu. XuMusi — 4YacTh €CTECTBO3HAHUA.
B3aumooTHoOIIEHUS YenoBeka U okpyxatomiero mupa. I[Ipenmer xumun. dusnyeckue Tena U BEIIECTBA.
CaoiicTBa BemecTB. [ [puMeHeHue BeIecTB Ha OCHOBE UX CBOMCTB.

Haébnwoenue u 3Ikcnepumenm Kaxk Memoobl U3YYEHUA eCMEeCMEO3HAHUA U XUMUU.



Habmioienue kak OCHOBHOW METOJ] MO3HAHUSI OKPY>KAIOIIEro MUpa. Y CJIOBHS MIPOBEIEHUSI HAOTIOACHHUS.
lNumoresa. Dxkcniepument. BeiBoa. Ctpoenue iamenu. JlabopaTopusi 1 000pyI0BaHHeE.

Mooenuposanue. Monenb, monenupoBanue. OCOOEHHOCTH MOJAETUPOBaHUA B reorpaduw,
¢usuke, O6uonornu. Monenu B Ouonormu. Mymspku. Moxaenu B ¢usuke. DnekrpodopHas MaliuHa.
['eorpaduyeckue Moaenu. XuMUYECKUE MOJIETHU: MPEAMETHbIE (MOJIEIN aTOMa, MOJIEKYJI, XUMHUYECKUX U
IPOMBIIIJICHHBIX MPOU3BOJACTB), 3HAKOBBIC, I CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEIIECTB,
YpaBHEHHUS peaKIuil).

Xumuuyeckue 3HaKu U GpopMyJibl. XUMUYECKUN JIEMEHT. XUMHUECKUE 3HaKu. X o0o3HaueHwue,
npousHolieHne. Xumuueckue (opmynsl BemiecTB. [IpocTeie u crnoxHble BemecTBa. MHaeKkch U Ko-
a¢unrentsl. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

Xumusa u puszuka. YHUBEpCaIbHBIN XapaKTep MOJOKEHUN MOJCKYISIPHOKMHETHYECKON TEOPHUHU.
[TonsiTust «atom», «Moiekynay, «uon». Ctpoenue BemiecTBa. Kpucramiueckoe COCTOSHUE BEIIECTBA.
Kpucramnmuueckne pemerkun TBepAsix BemecTB. Juddys3us. bpoyHoBckoe maBmxkenue. Bemecta
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

Azpecammnvie cocmoanun eéeuyecmeg. Ilonsatue o0 arperaTHOM COCTOSIHUM BellecTBa. dusnueckue
U XuMU4eckue siBieHus. ['a3o00pasuble, )KUIKKE U TBepble BeliecTBa. AMOp(dHbIE BEIIecTBa.

Xumusn u zeocpagpua. Ctpoenue 3emin: saApo, MaHTus, Kopa. Jlutochepa. Munepansl U TOpHbIE
nopojbl. Marmatuyeckue M ocafioyHble (HEOPraHMYeCKHe U OpraHMYecKue, B TOM YUCIE U TOPIOYHE)
HOPOJIBI.

Xumusa u 6uonozun. XuMu4eckuii COCTaB )KUBOW KJIETKU: HEOPTaHUYECKUE (BOJa U MUHEPAJIbHBIE
CoJiM) U opraHuydeckue (Oenku, KHUphI, YIIIEBOAbl, BATAMUHBI) BellecTBa. buonoruueckas pojb BOAbI B
*KuBOM kieTke. Potocunres. Xnopodut. buonorndyeckoe 3HaueHUE KUPOB, OEIKOB, FIPUPHBIX Maced,
YIJ€BOJIOB U BUTAMMHOB IS AKU3HEESATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peakyuu ¢ xumuu. KauecTBeHHBbIE peakuuu. Pacmo3HaBaHHe BEIIECTB C TO-
MOIIBIO KaUE€CTBEHHBIX peaklMii. AHanuTuyeckuil curnai. OnpenensieMoe BELIeCTBO U pEaKTUB Ha HETO.

2. MaremaTuka B xumuu (94)

Ommuocumenvuvie amomuaa u moaekyaapuaa maccel. OTHOCUTENbHAs aTOMHas Macca
aneMeHTa. MouekynspHas Macca. OmpesneneHue OTHOCUTENIBHOW aTOMHOM MacChl XMMHUYECKHX
anemeHToB no tabnuue J. Y. MenneneeBa. HaxoxaeHre OTHOCHTENBHON MOJIEKYIISIPHOM Macchl IO
(dopmyIie BemecTBa Kak CyMMbl OTHOCUTEIbHBIX aTOMHBIX Macc, COCTABJISIOIIMX BEIIECTBO XUMHUYECKUX
3JIEMEHTOB.

Maccoeaa 0onsa snemenma 6 cnoxycnom eeujecmg. 1loHATHE O MAcCOBOM J0JE€ XMMHYECKOTO
aneMeHTa (W) B CIIO)KHOM BEIECTBE M €€ pacuerT no ¢(opmyne BemectBa. HaxoxaeHue ¢opmyiisl
BEIIIECTBA MO 3HAUEHHSIM MACCOBBIX JI0JIeH 0Opa3yroIIMX €ro 3JIEMEHTOB (s ABYXYacOBOTO M3yUYCHHMS
Kypca).

Yucmule éeuecmea u cmecu. Yucrteie Bemecta. CMecu. I'eTeporeHHbIe 1 TOMOTEHHBIE CMECH.
l'a3000pa3uble (BO3ayX, NPHUPOJAHBIN Ta3), kuiakue (He(Th), TBEpIble CMECH (TOpHBIE MOPOABI, KY-
JMHAPHBIE CMECH U CUHTETHUYECKUE MOIOIINE CPE/ICTBA).

Oobvemnana oona 2aza ¢ cmecu. Omnpenenenue odbeMHON nonu ra3a (@) B cmecu. CocraB
aTMOoc(epHOro BO3JyXa W NpHpPOJHOro rasza. Pacuer oObema 0jM raza B CMECH MO €ro o0beMy, H
Hao000pOT.

Maccosasn dona eewjecmea 6 pacmeope. Maccoas n07s BemiecTBa (W) B pactBope. KoHiieHTpa-
nusi. PacTBopuTens M pacTBOpeHHOE BewlecTBO. Pacyer macchl pacTBOPEHHOIO BelIeCTBa IO Macce
pacTBOpa U MacCOBOM JI0JI€ pACTBOPEHHOT'O BEILIECTBA.

Maccoeasa 0ona npumeceii. IlonsTie 0 4YUCTOM BellleCTBE U MpuMecH. MaccoBas 1075 IpuMecu
(W) B 0oOpasue rucxoaHoro BemecTsa. OCHOBHOE BelIeCcTBO. PacdeT Macchl OCHOBHOTO BELIECTBA IO Macce
BEIIECTBA, COJIEPIKALIETO ONPEAETICHHYI0 MaCCOBYIO JIOJIIO MpUMECei

3. SIBaenus, npoucxoasimme ¢ Bemecrsamu (114)

Pa3zoenenue cmeceii. CiocoObl pa3enieHust cMeceil 1 ouncTka BeuecTB. HekoTopsie mpocTeifimue
criocoObl pazneneHust cmeceil: IlpocenBaHue, pasneneHue cmecell IMOPOIIKOB Kele3a U Cepbl
OTCTaMBaHUE, JEKaHTalus, LEHTpUudyrupoBaHue, pas/eleHHE C IOMOIIBIO JETUTENbHON BOPOHKH,
¢mipTpoBanue. PuiabTpoBaHWE B JabopaTopuH, ObITY W Ha mpou3BoicTBe. [loHsTHE O QuIBTpaTe.
Ancopbuus. Ilonarue 00 amcopOumm u agcopOeHTax. AKTHBHPOBAHHBIA yroyib KaK BayKHEHIIIHIA
aacopOeHT. YcTpoiicTBO mpoTuBorasza. JUCTHUISINS, WK meperoHka Juctmmsius (IeperoHka) Kak



MIPOLIECC BBIJEJICHUS BEIIECTBA U3 )KUIKON cMecH. JIMCTUIUTMpOBaHHAS BOJla U 00JIaCTH €€ TPUMEHEHUS.

WM BblmapuBaHue. Kpucrammmsauus W BbIIapuBaHUE B J1A0OpaTOpHH (KPUCTALTU3ATOPHI U
dapdopoBbie YaIky 715 BeiapuBanusi) u npupoze. [leperonka nedru. Heprenpoaykrer. @paknuonnas
IEPErOHKa JKUKOT0 BO3/1yXa.

Xumuueckue peakuyuu. Ycnoeus npomeKaHus U NPEKPAUEHUA XUMUUECKUX PeaKuuil.
XUMHUECKUE PEaKIMH KaK MpPOILECC MPEeBpAIICHUS OJHHUX BEUIECTB B JIpyrue. YCIOBHUS MPOTEKAHHS U
IpeKpaleHns] XUMUIeckux peakiuii. ConpukocHOBeHHE (KOHTAKT) BEIIEeCTB, HarpeBaHue. Karanuzarop.
Wuruburop. YnpasieHue peakusiMyu TOpeHusl.

Ilpusnaku xumuueckux peaxyuit. [Ipu3HaKW XUMUYECKUX pEaKIHM: H3MEHEHHE IIBETa,
oOpa3oBaHHe O0CaJKa, pPAaCTBOpEHUE TIOJYyYEHHOTO OCaJKa, BBIJCICHHUE Tra3a, IOsABJICHUE 3amaxa,
BbIJIEJICHUE WUJIH MOIJIOIIEHUE TEIIOTHI.

4. Pacckaspl mo xumuu (3 u)

Yuenuueckaa «ongpepenyua. «Bplnaromuecs pycckue ydyeHble-XUMHKW». O KU3HH U
nearenbHocTd M. B. JlomonocoBa, [I. 1. MenneneeBa, A. M. bytiepoBa, Apyrux OTE€YECTBEHHBIX M
3apyOeKHBIX YUEHBIX (10 BEIOOPY yUaIIUXCs).

Konukypc coobwenuni yuamjuxca. «Moe nro0uMoe XuUMHYecKoe BemectBo». OO0 OTKpBITHH,
NOJYYCHUH ¥ 3HAYCHUU BBIOPAHHOTO XMMUYECKOTO BEIECTBA.

Konkypc yuenuueckux npoexkmoa.

8 ﬁnacc

BBenenue (4/6 u)

IIpenmer xumuu. MeToabl MO3HaHMUS B XUMHM: HaOJIOJEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE.
HcTounnkn xumMudeckoi HHGOpMaInm, ee morydeHue, aHaju3 U MPeJICTaBICHHE €ro pe3ybTaToB.

[ToHATHE O XUMUYECKOM BJIEMEHTE B (POpMax €ro CymeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX
Y CJIO’KHBIX BEILIECTBAX.

[IpeBpamenus BemecTB. OTAMYNE XUMUYECKUX PEAKIHA OT (GU3NIECKUX SBICHUN. Poip xumun B
JKU3HH YeioBeKa. XeMowius u xeMohoOous.

Kparkue cBenenus n3 MICTOpUU BOZHUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX
B CTAHOBJICHMM XUMHUYECKOM Hayku — pabotrel M. B. JlomonocoBa, A. M. byrtnepora, /. W.
Menpeneesa.

XuMuYecKass CUMBOJIMKA. 3HAKM XHMUYECKUX DJIEMEHTOB M IPOUCXOXKJIEHUE HX Ha3BaHUM.
Xumunueckue popmyibl. Uaaexcs! n koadduurentsl. OTHOCUTENbHBIE ATOMHAs U MOJIEKYJISIPHAsE MACCHI.
[TpoBeneHue pacueToB MacCOBOM J0JIM XMMUYECKOT0O 3JIEMEHTA B BELIECTBE HA OCHOBE €r0 (hOPMYJIbL.

[Tepuonnueckas cucrema xumudeckux sneMeHToB . M. MenneneeBa, ee CTpyKTypa: Majible U
Oonble Mepuojbl, Tpynnsl M noArpymnmnsl. [lepuoguueckas cucteMa Kak CIpaBOYHOE MOCOOHME s
MIOJIy4EHUS CBEJICHUN O XUMHYECKUX JIEMEHTaX.

Hemonctpanuu. 1. Monenu (mapocrepxkneBbie U Ctioapra— bpurieba) pasnuyHbIX MPOCTHIX U
CIOXHBIX BemiecTB. 2. Komnekuus cTekIsHHOM XuMudeckoi mocynsl. 3. Komnekuus marepuanoB U U3-
JEIUA W3 HUX Ha OCHOBe amomuHus. 4. B3aummozeiicTBue Mpamopa ¢ KHCIOTOM M TIOMYTHEHHE
WU3BECTKOBOW BOJBI.

JIabopaTtopHsble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPBIX KPUCTAIIIMUYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHUE CKOPOCTH UCIIAPEHUSI BOJIbI, OJIEKOJIOHA M 3THJIOBOT'O CIIMPTA ¢ PHIBTPOBAILHON Oymaru.

Tema 1. ATOMBbI XUMHYECKHX 3J1eMeHTOB (9/12 1)

ATOMBI KaK (popma CyIIeCTBOBAHUS XUMUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
aToMoB. JlokazarenbcTBa CI0XKHOCTH cTpoeHus: atoMoB. OnbiTel Pesepdopaa. [lnanerapuas monens
CTPOEHHUS aToMa.

CocTaB aTOMHBIX Si7ep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAA aTOMHAas Macca. B3aumocBs3b
HNOHATUH «IIPOTOH», KHEUTPOH», KOTHOCHUTEJIbHAS AaTOMHAsI Maccay.

W3MeHeHue yncia NpoTOHOB B sApe aToMa — 00pa30BaHMe HOBBIX XUMHUYECKUX AJIEMEHTOB.

W3meHenne 4yuciia HEUTPOHOB B sjape aroma — oOpazoBaHMe H30TONOB. COBpeMEHHOE
ONpEJCJICHUE TOHATUS «XMUMHYECKMH dJeMeHT». M30Tombel kKak pa3HOBHIHOCTH aTOMOB OJHOIO
XUMHYECKOTO DJIEMEHTA.

OnexkTpoHbl. CTpO€HHME OJJIEKTPOHHBIX YpPOBHEH aTOMOB XHWMHUYECKHUX DJIEMEHTOB MaJbIX
nepuooB. IToHATHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YpOBHE.



[Tepuonuueckas cucrema xuMudeckux 3neMmeHToB J[. 1. MenaeneeBa u cTpoeHHEe aTOMOB —
(bU3UYECKHI CMBICI MOPSAIKOBOTO HOMEpA dJIEMEHTa, HOMEpa TPYNIbI, HOMeEpa Ieproaa.

N3MeHeHHne dYuciia 3J€KTPOHOB HA BHEHIHEM JJEKTPOHHOM YpPOBHE aTOMa XHMHUYECKOIO
JJeMeHTa — O00pa3oBaHHWE IMOJOXKUTEIBHBIX W OTPUIATEIBHBIX HOHOB. HoOHBI, 0OpazoBaHHBIE
aTOMaMM METAJJIOB M HeMeTauioB. [IpHYMHBI HM3MEHEHUsS METALUIMYECKMX W HEMETaUIMYeCKUX
CBOMCTB B nepuonax u rpynnax. O0pazoBanue OuHapHBIX coeauHeHui. [loHsATHE 00 MOHHOU CBS3H.
Cxembl 0OpazoBaHusl MOHHOI cBsi3U. B3aumojelicTBue aTOMOB 3JI€MEHTOB-HEMETAIIIOB MEXAY coO0M
— o0pa3oBaHUE JABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBalleHTHAs HEMOJsSpHAsS XUMHYECKas
CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (OPMYJIBI.

B3aumopeiicTBue aToOMOB HEMETANIOB MEX]y co00il — oOpa3zoBaHue OMHAPHBIX COCAMHEHUN
HEMETAJIJIOB. DIEKTPOOTpHUIlaTeibHOCTh. KoBasieHTHas nosspHas cBs3b. [IoHSITHE O BAJICHTHOCTH KakK
CBOICTBE aTOMOB 00pa30BBIBaTh KOBaJIEHTHbIE XUMUYeckue cBs3U. CocTaBienne Gopmya OMHAPHBIX
COCIMHEHUN 1O BAJICHTHOCTH. Haxox1eHue BaIeHTHOCTH 10 popMysie OMHAPHOTO COSTUHCHHS.

B3aumopeiicTBue aToMoB METaUIOB Mexay co0oii — o0pa3oBaHHE METANTMYECKUX
KpucTaioB. [IoHATHE O METAIIINYECKOHN CBS3H.

JemoHncTpauun. Mojenu aToOMOB XUMHYECKMX »3JeMeHTOB. llepmonunueckas cucrema
xuMuueckux anemMeHToB [. . MenneneeBa (pa3nuyHbie GOPMBI).

JlaGopatopHsbie onbITH. 3. MoaenupoBaHue MPUHILIKIA ACHCTBUS CKAaHUPYIOIIETO0 MUKPOCKOIIA.
4. MW3roroBiieHHE MOJACIECH MOJEKYl OWHApHBIX coeauHEHUH. 5. M3TroToBIGHHE MOJECIH,
UJUTIOCTPUPYIOILIEH CBOWCTBA METAJNINYECKON CBA3U.

Tema 2. IIpocTbie BemecTBa (6/9 u)

[Tonoxenne MeramioB U HeMeTaioB B lleproanueckoil cucreMe xumudeckux snementos [, U.
MenneneeBa. Baxueliye mpocTbie BEHIECTBA — METALIBI (KEJNe30, alfOMUHUM, KadblMid, MarHum,
HaTpui, Kanuit). Odume puznyeckue cBOWCTBa METAJIJIOB.

Baxkneiiimue mnpocTeie BellecTBa-HEMETaIbl, 00Opa3oBaHHBIE aTOMaMH KHUCIOpOJa, BOAOPOJA,
a3ora, cepsl, pocdopa, yriaepoaa. MoJeKyabl IPOCTHIX BEIIECTB-HEMETAIUIOB — BOJOPOAA, KUCIOPO/a,
a30Ta, rajioreHoB. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB K 00pPa30BaHUIO HECKOJIBKUX 1PoCcxpiX BEHIECTB —
aloTponusi.  AJIOTpomHbIE MoAU(UKAUU  KHclIopoaa, ¢ocdopa, onoBa. Meramnueckue W
HEMETaJUIMUYECKUE CBOMCTBA MPOCTHIX BeMIeCTB. OTHOCUTEIBHOCTD STOTO TTOHSITHUS

Uucno Aporampo. KommdectBo BemectBa. Monb. MomspHas wmacca. Mojgpupii  00beM
razoo0pa3Hbix BemiecTB. KpaTHble €IMHUIBI HW3MEPEHHS KOJIMYECTBAa BEIIECTBA — MUJUIMMOIb M
KWJIOMOJIb, MWJUIMMOJISIPHasE M KHJIOMOJISIPHAs MAacChl BEIIECTBA, MUJUIMMOJISIPHBIN KUJIOMOJISIPHBIN
00BEeMBbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCnoNb30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM razoBy, «4UCI0 ABOTAIPOY.

Hemonctpanuu. Ilomyuenue o3oHa. OOpasnbl 0enoro u ceporo 010Ba OENoro M KpacHOTO
docdopa. HekoTopbie MeTaIbl U HEMETAIBI C KOJMYECTBOM BemiecTBa 1 Moiab. MonspHBIA 00BbeM
ra3000pa3HbIX BEIIECTB.

JlabopatopHble OmNBITBI. 6. O3HaKOMIJIEHWE C KOJUIGKIMEW MeTauioB. 7.03HaKOMIIEHUE C
KOJIJIEKITMEN HEMETAIJIOB.

Tema 3. CoequHeHHSI XHMHYECKHX 2JIEMEHTOB (14/16 u)

Crenenb okucieHus. CpaBHEHHE CTENEHU OKUCIEHUS M BaJeHTHOCTU. OmpeleseHue CTEeneHu
OKHCJICHUS DSJIEMEHTOB B OWHapHBIX coeauHeHusx. CocrtaBieHue Qopmysn OWHAPHBIX COEIWHEHUMH,
o0mmii cmoco0 UX Ha3BaHHIA.

bunapuple coeaMHEHUS METAIJIOB W HEMETAJJIOB: OKCHIIbI, XJOPHIbI, CyabGuabpl u 1p.
Cocrasnenue ux popmy.

bunapubple coeMHEHNs HEMETAUIOB: OKCHUJIBI, JIETy4YUe BOJOPOJHBIE COCIWHEHHS, UX COCTAaB U
Ha3BaHus. lIpencraBurenu OKCUAOB: BOJA, YIVIEKMCHBIA Ta3, HeramieHas wu3BecTb. lIpeacraButenu
JIETYYUX BOJOPOIHBIX COSTUHEHUMN: XJIOPOBOIOPO/] M aMMHUAK.

OcHoBaHus, WX coOCTaB W Ha3BaHus. PacTBopuMocTh OcHOBaHuil u Boje. [IpeacraBurenu
HIeJI0YEH: TUIPOKCUIBI HATPHS, KAl U KaJbIus. [loHsITHE 00 MHANMKATOPAaX U KaYeCTBEHHBIX PEAKITUSX.

Kucnotel, ux cocraB u Ha3BaHus. Knaccudukanus kuciot.llpencraButenu KUCIOT: cepHas,
couistHas, a3oTHas. [lonsTre o mkane kucaoTHocTH (mkana pH). 3MeHeHne okpacku HHIUKATOPOB.



Conu KaK MpOU3BOJHBIE KUCIOT U OCHOBAaHUW, UX COCTAaB M Ha3BaHHE. PacTBOPUMOCTH coJiei B
Bozie. [IpencraBurenu comneil: xiopua HaTpus, KapOoHaT u pocdar KanbLUuu.

AMopQHBIE U KPUCTATUINYECKNE BEILIECTBA.

Me:xMoseKysspHble B3aUMOJAEHCTBUSA. THUIIBI KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTB
BELIECTB OT TUIIOB KPUCTAJIUIMYECKUX PEIIETOK.

Yucteie BemecTBa M cMmecu. IIpuMmepsl XKUAKUX, TBEPABIX M ra3oo0pa3Hbeix cMmeceidl. CBoiicTBa
YHUCTBIX BellecTB U cMeced. Mx coctaB. MaccoBas u oObeMHas J0JIM KOMIIOHEHTa cMmecu. Pacuersl,
CBSI3aHHBIE C UCII0JIb30BAHUEM MOHSITHSI «10JISI».

JemoncTpammu. OOpas3ibl OKCHAOB, KHCJIOT, OCHOBAaHHUW W cojied. MoJenu KpUCTALIUYSCKUX
pelIeTOK XJOpHJa HaTpus, anmasza, okcuja yriaepoja (IV). KuciaorHo-mieno4yHble WHAMKATOPHI,
M3MEHEHHE X OKPACKH B PA3JIMYHBIX cpeAax. YHHUBEPCAIbHBIA MHAUKATOP U U3MEHEHUE €T0 OKPACKU B
pazinuHbIX cpepax. [lkama pH.

JlaGoparopubie onbITel. 8. O3HaKoMmIIeHWE C KoJUleKnued OKcuaoB. 9. O3HAKOMIIGHHE CO
cBorictBamu ammuaka. 10. KauectBenHas peaknus Ha yriaekucibli ras. 11. Onpenenenue pH pacTBopoB
KHCJIOTHI, IEeNI0un U Bojbl. 12. Onpenenenre pH 1MMOHHOTO U SI0JI0YHOTO COKOB Ha cpe3e IonoB. 13.
O3nakomieHue ¢ kosuiekuueil conei. 14. O3HakoMIIEHHE C KOJUIEKIMEH BEIIECTB C pa3HbIM THUIIOM
KPUCTAJIIMYECKON pelieTku. M3roropiaeHune mMozenel KpucTainueckux pemerok. 15. O3HakomiieHue ¢
00pa31oM ropHOH MOPOIbI.

Tema 4. U3meHeHUs, IPOUCXOAsilIMe ¢ BemecTBaMu (12/15 v)

[lonsTHe sBIIEHUH, CBS3aHHBIX C U3MEHEHHUSIMH, IPOUCXOIAIIMMU C BELLIECTBOM.

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BELIECTBA IIPU MIOCTOSIHHOM €T0
cocraBe, — (usnueckue spiaeHus. dusnueckue sBICHUS B XUMHUU: TUCTWUISALMS, KpUCTAJLIU3aLUs,
BBIITApUBAHNE U BO3IOHKA BEILECTB, (PUIBTPOBAHUE U LEHTPU(PYTUPOBAHUE.

SIBneHus, CBsI3aHHbIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKHE peakuuu. [IpuzHaku u
YCIOBUSL NPOTEKaHUs XMMMUYECKHUX peakUMi. BpiieneHue TemnoTsl M CBETa — pEaKUMM TOpPEHUS.
[TonsaTne 006 9K30- U PHIOTEPMUYECKUX PEAKITUSIX.

3aKOH COXpaHEHHUs MacChl BEUIECTB. XHUMHYECKHE YypaBHEHUSA. 3HAUYEHUE WHIEKCOB U
k03 PunmenToB. CocTaBieHUe ypaBHEHHH XUMUYECKUX PEaKIU.

PacyeTsl 10 XMMHUYECKUM ypaBHEHHUsM. PelieHne 3a1ay Ha HaX0XKJIEHUE KOJIUYECTBA, MACChl WIH
o0bemMa MpOJyKTa PEAKIUH IO KOJIMYECTBY, Macce WM 00beMy MCXOJHOro BellecTBa. PacueTsl ¢
MCIIOJIb30BAHUEM IMOHSTHUS «JOJA», KOrJa HCXOAHOE BELIECTBO [aHO B BHJE pacTBOpa C 3aJaHHOU
MacCOBOM J10JI€M pACTBOPEHHOT'O BEIIECTBA UIIN COJNEPKUT ONPEICICHHYIO JIOII0 TPUMECEN.

Peaknun pasnoxenus. IlpeacraBieHue O CKOPOCTM XMMHUYECKHMX peakuuid. Karammsaropsl.
®epmenthl. Peakuuu coeaunenus. KaranuTtndeckue W HEKaTaTUTHUYECKUE peakIUH, oOpaTuMble U
HeoOpaTuMble peakiuu. Peaknuu 3amenieHus. Psj akTHBHOCTH METaJUIOB, €0 HUCIOJIb30BaHUE IJIf
IIPOrHO3MPOBAHUS BO3MOYKHOCTH IPOTEKaHUS PEAKIMM MEXIY MeTallaMd M KHCJIOTaMH, pPEaKIHi
BBITECHEHHUS OJTHUX METAJJIOB U3 PacTBOPOB UX CoJIel ApyrumMu Mmetamuiamu. Peakuuu oOmena. Peakuuu
HelTpanu3anuu. Y CcloBHs NPOTeKaHUs peakiuii oOMeHa B pacTBOpax J0 KOHIA.

Tunel XUMHUYECKUX PEAKUUH Ha MPUMEpPE CBOMCTB BOJbL. Peakuus pasiokeHus — DIEKTPOJIN3
BOJBI. Peakium coequHeHNss — B3aMMOJEMCTBHE BOJBI C OKCUIAMHU METAJUIOB U HEMETAJIOB. Y CIOBHE
B3aUMOJICHCTBUSL OKCHUJOB METAINIOB M HEMeTaIoB ¢ BoaoHM. [lonsaTtue «ruapokcunp». Peaknum
3aMeIIeHus - B3aUMOJICHCTBHE BOJIBI ¢ MeTalllaMu. Peakiiun oOMeHa — IUIpOJIu3 BELECTB.

Hemonctpauuu. [Tpumeps! pusndeckux siBaeHMi: a) uiapneHue napagpuHa; 6) BO3roHKa Hoaa Uiu
OEH30MHOI KHUCIIOTHI; B) PACTBOPEHHE OKpAIIEHHBIX COJeil; T) nuddy3us TyIHUCTHIX BEUIECTB C TOpsIIeH
JaMIIOYKM HakanuBaHus. [IpuMepbl XMMHUYECKMX SIBICHMH: a) TropeHue wMarHus, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJSTHOW KHCJIOTHI C MPaMOpPOM HJIM MeJNIoM; B) moisiydeHue ruapokcuaa meau (II); r)
pacTBOpeHHE TMOJIyYeHHOTO THIAPOKCHAA B KUCIOTax; 1) B3aumojeictBue okcuga meau (II) ¢ cepnoit
KHUCJIOTOM MpHU HarpeBaHUM; €) pa3jiokKeHHe epMaHraHaTa Kajius; K) pa3jioskeHue IepoKcua Boopo/ia ¢
MOMOIIBIO JTMOKCHAA MapraHila U KaTajiasbl KapTodens WM MOPKOBH; 3) B3aUMOICHCTBHE pa30aBIEHHBIX
KHUCJIOT C METaJUIaMH.

JIabopatopubie onbIThl. 16. [IpokanuBanue Meau B IJIaMEHU COUPTOBKH. 17. 3amelieHue Menu B
pactBope xjiopuaa meau (1) sxenezom.

Tema 5. IIpakTukym 1. IIpocreiimue onepanmuu ¢ BemecTBoM (3/5 u)



1.IlpaBuna TexHUKK 0€30MACHOCTH TIPH padOTe B XUMUYECKOM KabuHeTe. [IpueMbl oOpamieHus ¢
1ab0opaToOpHBEIM 000PYAOBAaHMEM W HarpeBaTelbHBIMU MpuOopamu. 2. HabmroneHus 3a M3MEHEHUSIMHU,
MIPOUCXOISIIMMH C TOPAIIEH CBEYOW, M MX OMHCAHHE (IOMAIIHUN SKCIEpUMEHT). 3. AHAIU3 MOYBBI U
BO/BI (IoMamHUM 3KcnepuMeHT). 4. IlpusHakum xumuueckux peakuuil. 5. [IpurorosieHue pactBopa
caxapa M pacueT ero MaccoBoil J10JId B pacTBOpE.

Tema 6. PactBopenue. PactBopsl. CBOMCTBa PAaCTBOPOB 3JIEKTPOJIHMTOB (18/22 u)e

PactBOopenue kak ¢u3uKo-xuMHuuyeckuii mpouecc. [loHsTHe 0 THAapaTax M KpUCTAJUIOTHUApATAaXx.
PactBopuMocTs. KpuBble pacTBOpUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BEILECTB
OT TemMIieparypbl. HachllieHHbIE, HEHACHIILIEHHBIE U NIEPECHIILIEHHBIE PACTBOPHI. 3HAUEHHUE PAaCTBOPOB IS
IIPUPOJIBI U CEINBCKOTO XO35MCTBA.

[Tonatne 00 HNEKTPOIMTUYECKON TUCCOIMANNU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3Mm
JUCCOLMALMI  DJIEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoM CBs3H. CTENeHb 3IEKTPOIMTUYECKOU
nucconranui. CUIIbHBIE U CITa0ble 3JIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUH JIEKTPOJIUTHUECKON qucconuanuu. MoHHbIE ypaBHEHUS peaKuil.
Peakumu oOMeHa, naymue 10 KOHIA.

Knaccugukanus MOHOB U X CBOMCTBA.

Kucnotsl, ux xnaccupukauus. Jucconmanus KUCIOT M UX CBOWCTBA B CBETE TEOPUU
JNEKTPOJIMTUYECKON aucconnanuu. MosekyssspHble U MOHHBIE ypaBHEHHs peakuui. B3aummopeictBue
KHUCJIOT C MEeTajllaMU. DJIEKTPOXMMHUYECKUM psj HalmpsDKEHUH MeTauioB. B3anmMopelicTBue KHCIOT C
OKCHJAMH METaUIOB. B3auMoJeiCTBHE KHUCIOT € OCHOBAHMSAMM — pEaKIUs HEUTpaIu3aluu.
B3aumoneiictBue kucior c¢ comsiMu. Mcnonb3oBaHue TaOMUIl PaCTBOPUMOCTH AJIsi XapaKTEPUCTHKHU
XUMHYECKHUX CBOMCTB KHCIIOT.

OcHoBanust, ux kinaccuukanus. Jluccoumamnysi OCHOBaHMH W WX CBOWCTBA B CBETE TEOPHHU
IIEKTPOJIMTUICCKON JTUCCONMAuu. B3anMoaelicTBue OCHOBAaHMU ¢ CoOJisiMU. Mcmonb30BaHWE TaOIHITBI
pPacTBOPUMOCTHU Ul XapaKTEPUCTUKH XUMHUYECKMX CBOMCTB OCHOBaHMU. B3aummopeicTBue wienoyeit ¢
OKCHJIaMH HEMETAJLIOB.

Comu, uMx pgucconuanuss M CBOMCTBA B CBETE TEOPUM DJIEKTPOJUTHYECKON JUCCOLUALMU.
B3aumopeiicTBue coneil ¢ MerauiaMu, 0COOEHHOCTH 3THX peakiuil. BzaumoelicTBue cojiei ¢ COSMU.
Hcnonb30Banue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKNA XUMUYECKUX CBOIMCTB COJIEH.

O06001menune cBeeHni 00 OKCUaax, X KiacCU(pUKAIIUU U CBOMCTBaX.

I'enernueckue psaasl MeTaula W HEMeTaula. ['eHeTudeckas CBA3b MEXKIY KJacCaMu
HEOPTraHWYECKHUX BEIIECTB.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Onpenenenre cTeneHel OKUCIEHHUS JUIsl 3JIEMEHTOB, 0Opa3yIOLIMX BEIIECTBAa Pa3HBbIX KIIACCOB.
Peakuiuu MOHHOro OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENb M BOCCTAHO-
BUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHE.

CocraBiieHnEe ypaBHEHUN OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN METOJOM 3JIEKTPOHHOTO
OanaHca.

CBolicTBa IPOCTBIX BEIIECTB — METAJIOB M HEMETAJIOB, KUCJIOT U COJIEN B CBETE€ OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

JemoHcTpaunu. McnplTaHne BEHIECTB M UX PAacTBOPOB Ha 3JIEKTPONPOBOJHOCTH. 3aBHCHUMOCTh
JJIEKTPOIPOBOJAHOCTH YKCYCHOM KHCJIOTBI OT KOHILIEHTpalMH. JIBM)KEHHME OKpAIlEHHBIX MOHOB B
JJIeKTpUYECKOM Tosie. B3aumonelcTBue LMHKA C cepoi, COJNIIHOM KucinoToH, xsmopunom meau (II).
I'openune Marnus. BzauMozeicTsue XJIOPHOU U CEPOBOIOPOJHOMN BOJBI.

JlaGoparopHble onbIThl. 18. B3aumonelicTBrue pacTBOpPOB XJIOpH/Ia HATPUs U HUTpaTa cepedpa. 19.
[lonydyeHne HepacTBOPUMOIO TMAPOKCUAA U B3aUMOJEHCTBUE ero ¢ kuciaoramu. 20. B3ammopeiicTBue
KHCIIOT ¢ ocHOBaHUsAMH. 21. BzaumonelcTBUE KHUCIOT C OKCHMIAaMU MeTajuioB. 22. B3aumopeiicTBue
KHCIOT ¢ Meraiiamu. 23. B3aumojneicTBue KuUCIOT ¢ coiisiMH. 24. B3aumMmonelicTBue wHIienoden c
KHucioTaMu. 25. B3anMopeicTBue menodueil ¢ OKcHuaaMH HeMeTaluioB. 26. B3anMopencTBue Ienouei ¢
comsamu. 27. IlomydeHue M CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMH. 28. B3aummoaeicTBHE OCHOBHBIX
OKCHIIOB ¢ KkuciaoTaMu. 29. B3amMmonelcTBHE OCHOBHBIX OKCHIOB ¢ Bogod. 30. BzamMmopeiicTBue
KHCIIOTHBIX OKCHAOB C mienodyaMu. 31. B3aumopnelicTBUE KHCIOTHBIX OKCHJIOB C BOAOH. 32.
B3anmonelictBue conell ¢ kuciaoramMu. 33. Bzaumonelicteue coneil ¢ menodamu. 34. B3aumonencTsue
cosiell ¢ cosAMHU. 35. B3anMopelicTBue pacTBOPOB COJIEN C METAJUIAMH.



Tema 7. IIpaktukym 2. CBoiicTBa pacTBOPOB 3JEKTPOJIUTOB (1/4 y)'

1. Honnble peakuuu. 2. VYCIoBUS TEUEHUS XUMHUYECKHUX PEAKIUMH MEXKIy pacTBOpaMu
AJIEKTPOJINTOB 10 KOHHA. 3. CBolicTBa KHUCIOT, OCHOBaHUM, OKCHUAOB U coseld. 4. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4.

Tema 8. YueOHbIe IKCKypcHH (—/4 u)

DKCKypCcUU: B MY3€H MHUHEpPAIOTUYECKHE, KpaeBeIUYecKue, XYyI0’KECTBEHHBIC; abopaTopuu
yueOHBIX 3aBEJICHUH, arpOXUMHUECKHE TaOOPaTOPHUH, SKOJIOTHUECKHUEe, CAHUTAPHO-3UIEMUOJIOTHYECKHE;
anTeKH; Ha MPOM3BOJICTBEHHbIE OOBEKTHI (XHUMHUYECKUE 3aBObI, BOJOOYHCTHBIE COOPYKECHUS M APyrue
MECTHBIE XUMUYECKUE TIPOU3BOICTBA).

Pe3epBHoe Bpemst — 1—9 u.

9 l%nacc

Tema 1 Bpemenwe. OOmasi XapakTepucTHKa XMMHUYECKHX 3JI€MEHTOB U XMMHYECKHX
peakuuii. Ilepuonumyeckuii 3akoH u Ilepuogmueckas cucrema xumuuyeckux 3jiemenros /. H.
Menpeneea (10/12 v)

XapakTepuCTUKa 3JIEMEHTA MO €ro IMOJOXKEHUIO B [lepuoauyeckoil cHCTEME XHMHUYECKUX
snemenToB J[. M. MenneneeBa. CBOHCTBa OKCHUIOB, KHCIOT, OCHOBAaHHMW M COJI€Hl B CBETE€ TEOPUHU
ANEKTPOIUTUYECKON AUCCOIMALIMA U OKUCIICHHUSI-BOCCTAHOBIICHUSI.

[TonsTHe 0 nmepexoAHbIX dNeMeHTaX. AM(OTEPHOCTh. ['eHeTHUECK i psl IEPEXOIHOTO AJIEMEHTA.
[Iepnonnueckuit 3akoH u [lepuoandeckas cucrema xXumudeckux 3y1eMeHToB /1. 1. Menneneesa.

XUMHUYECKasi OpraHu3alusl )KUBOW M HEXUBOU MPUPOJbl. XUMUYECKUNA COCTaB SiApa, MAaHTUHU U
3eMHOM KOpbl. XUMUYECKUE JIEMEHTHI B KJIETKAX KMBBIX OPraHU3MOB. Makpo ¥ MUKPORJIEMEHTHI.

O06o0061eHre cBeleHU O XUMHUYECKMX peakuusx. Krnaccubukanus XUMHUYECKUX PEaKIUil Mo
Pa3IUYHBIM TPU3HAKAM: «YHCIO W COCTaB PEarupyrolImX M OOpa3yIONIMXCsS BEIIECTBY», «TEIIOBON
a3 dexT», «HanmpaBlIeHUEY, «U3MEHEHHE CTENEHEH OKUCICHHsS AJIEMEHTOB, 0O0pa3yIOUINX pearupyroume
BEIIECTBAY, «(}a3ay, «MCIOJIb30BAHUE KaTaTu3aToPay.

[lonsiTHE O CKOPOCTH XMMHUYECKON peakuuu. PakTopbl, BIHUSIOLIME HA CKOPOCTb XUMHUYECKUX
peakmuii. Katanuzarops! u katanu3. UHTHOUTOpbl. AHTHOKCHIAHTHI.

Jemoncrpauuu. Paznuunbsie popmbl Tabauusl . M. MenneneeBa. Mojenu aToOMOB 3JIEMEHTOB
1—3 ro nmepuomoB. Mojaenb CTpoeHHs 3eMHOro Mmapa (TOmepeyHbI pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMUYECKONW pEaKIUu OT MPUPOJBl PEarupyrolIUX BEIMIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakIMu OT KOHIEHTpAI[UU PEearupyrolux BeIEeCTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIuu OT
IUTONIA/IA COTMPUKOCHOBEHUS PEArupyroluX BEIIeCTB («KHISIIIUNA CIOH»). 3aBHCHUMOCTh CKOPOCTH
XUMUYECKOM pEAKIMU OT TEMIEepaTypbl pPEarupyrollux BemecTB. ['OMOreHHBIM M IeTepOreHHBIN
katanu3bl. DepMeHTAaTUBHBIN KaTtanu3. THrubuposanue.

JlabopaTopuble onbiThl. 1. [lomydyeHue ruapokcuja IMHKA U HMCCIEIOBAHUE €T0 CBOWCTB. 2.
MopenupoBanue noctpoenus [lepuoandeckoil cucremsl xuMuyeckux anemeHToB . M. Menaeneesa. 3.
3amereHue xenezoM Meau B pactBope cynbdara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
pEaKUHUH OT MPUPOABl PEArMpPYyIOIIUX BEUIECTB HAa MPUMEPE B3aWMOJICUCTBUS KHUCIOT C METAJIAaMH. 5.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAaKLIMU OT KOHILIEHTPALUU PEarupyrollux BEHIECTB Ha MpUMEpe
B3aMMOJICUCTBUSI IIMHKA C COJSIHOW KHUCIIOTOM Pa3IM4YHON KOHIIEHTpauuu. 6. 3aBUCHUMOCTh CKOPOCTH
XMMUYECKOM pEeaKIuu OT IUIOMIaJAX CONPUKOCHOBEHHUSl pearupyromux BemiecTB. 7. MopjenupoBaHue
CKUTISIIIETO CO0s». 8. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW pEeakiuMu OT TeMIEepaTypbl pearupyrommx
BEIIECTB Ha MpuMmepe B3aummozeicTBus okcumaa meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI Pa3HYHOU
TeMIiepaTypsl. 9. Paznoxenne nepokcuaa BoAopoaa ¢ momMombio okcuaa mapranna (IV) u karanassr. 10.
OOnHapyxeHre KaTajna3bl B HEKOTOPBIX MUIIEBBIX MponaykTax. 11. MHrubupoBaHue B3auMOAEHCTBUS
KHUCJIOT C METAJUIAMHU YPOTPOITUHOM

Tema 2. Metanibl.(16 yaco). llenounsie u mMENOYHO-3eMENbHBIE METAIIBI M UX COCTUHEHHUS.
Amomuaui. AMbOoTEpHOCTh OKcHa U THApokcua. JKene3o. OKCUIBI, THAPOKCUIBI M COJTH JKele3a.

[Ip.p Nel OcyiecTBineHre nenovex mpeBpamieHui.

[Ip.p Ne2 DkcriepuMeHTaIbHBIE 3a/1a4H 110 PACIIO3HABAHUIO U MOTYYEHHIO BEILIECTB.

Tema 3. Hemeranbl. (28uaca) ['anorensl. Kucnopon. Cepa. Okcuzpbl cepsl. CepHasi KMCIIOTa
e€ comu. Azor. Ammmak. Comu ammonus. Okcuabl a3ota. A3oTHas kuciaora u e€ comu. Docdop.



VYrnepoa. Anmas, rpadut. YrapHpId M YIIEKHCIBIA ra3bl. YTonbHas Kuciaota U e€ comu. KpemHwmid.
Oxcupn kpemuus. Kpemuunesas kucnora. CUIMKATHI.

[Ip.p Ne3 Tlonmydenue, coOupanue u pacrio3HaBaHUE Ta30B.

[Ip.p.Ned DkcniepumenTanpHble 3a1a4n 1o TemaMm «lloarpynna kucinopona

[Ip.p.Ne5 DkcnepumenTanpHbie 3a1a4u 1o TemaMm «lloarpynmna a3oTa u yriaepoaa»

Tema 4. OO0oOmeHue 3HaAHWMH 1O XMMHHM 32 KypC OCHOBHOH mkojabl. IloaroroBka k
rocyaapcrBennoii urorosoii arrecrauun (F'HA) (10/14 1) Ilepuomuueckuii 3akoH u Ilepuoauueckas
cucrema xumuueckux sieMeHTOB . M. MenneneeBa. ®U3WUECKUMUA CMBICT TOPSAKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB Iepuofa W TpyNmbl. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB JIIEMEHTOB U HX
COEIMHEHUI B MEPHOJAaX M IPYIIAX B CBETE MPEACTABICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUEHUE
NEPUOANYECKOI0 3aKOHA. BUIbI XMMHUECKUX CBS3€H M TUIBl KPUCTAIIMYECKUX pelIeTOK. B3anMocBs3b
CTPOEHHUSI U CBOMCTB BEIIECTB.

Knaccupukanuss XUMUUECKHMX peaknuid MO PAa3IUYHBIM MpU3HAKaM (YHCIO U COCTaB
pearupyromux M oOpa3yloIIMXCs BEUIeCTB;, HaJIMYUME TpaHUIbl pasnena ¢a3; TemaoBod 3ddexT;
M3MEHEHHUE CTENEHEH OKMCIEHHUS aTOMOB; HCIIOJIIb30BAHME KaTalM3aTOpa; HAIPABJICHUE NPOTEKAHUS).
CKOpOCTh XMMHUYECKHX peakiuil U (GaxkTopsl, Biausdomue Ha Hee. OOpaTUMOCTh XMMUYECKUX peaKuil u
CIOCOOBI CMEILIEHUSI XMMHUUECKOT'O PABHOBECHSI.

[Ipoctele U cioxHBIE BemlecTBa. MeTtamwibl M HeMeTaulbl. ['eHeTuyeckue psAapl MeTaia,
HeMeTajla U IepexonHoro meramuia. OKCHUIpl U THAPOKCHIBI (OCHOBAaHHUSA, KHUCIOTHI, aM(OTEepHbIE
TUAPOKCHUBI), conu. VX coctaB, knaccudukanus u o0nme XMuMHUIeCKH

TemaTuuyeckoe MJIAHUPOBAHUE
Y4eOHo-TeMaTHYeCKHil IJIaH

Ne i/ Tema paznena Ko1-Bo yacoB [IpaxTiaeckue paboTH,
B TOM YHCJIE JOMAIIHHE
7 KJjacce
1 XUMUs B HEHTPE €CTECTBO3HAHUS 11 2
2 XuMHSA B MATEMATHKE 9 1
3 SIBneHus, npoucxXoAsIIKe ¢ BeleCTBAMU 11 3
4 Paccka3zel mo xumun 3
5 Hroro 34 6
8 kaacc
Ne i/ Tema pazgena Koin-Bo yacoB | [IpakTuueckue paOOThI
1. Beenenne 4
2. ATOMBI XUMHUYECKHX JIEMEHTOB 10
3. [TpocThie BemecTBa 7
4, CoenyHeHNs] XUMHYECKUX 3JIEMEHTOB 16 1
5. N3menenus, mpoucxoasine ¢ BeecTBaMu 12 1
6. PactBopenune. PactBopel. CBolicTBa pacTBOpOB 19 1
DJIEKTDOIUTOB
Hroro 68 3
9 kJiacce
Ne i/ Tewma pa3nena Kon-Bo wacoB | [Ipaktudeckue paboThI
1. BBenenue 10
2. Merainl 16 2
3. Hemeramier 28 3
4, O060011eHNe 3HAHMH 32 KypC OCHOBHOM IITKOJIBI 10
5. Peseps 4
Hroro 68 5




Y4yeOHO-MeTOAMYECKOE, TPOTPAMMHOE U MAaTEPHAJIBHO — TEXHHYECKOe o0ecredeHue mno
XHMHUH 14 7 -9 KJIaccoB

YuyebHno-meTonuueckoe U mporpaMmMHoOe o0ecrieueHue:

B 7—9 Kkmaccax, CO3/IaHHBI aBTOPCKUM KOJUIEKTUBOM ToJ pykoBoactBom O. C. I'aGpuensHa,
COJICPKUT, KpOME y4EOHHUKOB, y4eOHO-METOIMYECKUE U TUIAKTUUECKHE TOCOOUs, TeTpaau AJis

BBITIOJTHEHUS JIA0OPATOPHBIX U MPAKTUYECKUX pPadoT U Jp.

YMK «Xumus. 7 kaace»

1. Xumus. Bronnsiii kype. 7 kmace. [IponeaeBtudaeckuii kypc (aBtopsr O. C. I'abpuensn, U. T.
Octpoymos, A. K. Axnebunnn).160 c.

2. Meroaudeckoe nocooue. 7 kinacc (aBropbl O. C. ['abpuensn,I. A. [lumapesa). 208 c.

3. Pabouas terpanp. 7 kiace (aBTopsl O. C. 'abpuensn, . A. [llumapesa). 112 c.

4. Tlpaktukym. 7 kiacce (aBropsl O. C. I'abpuensu, U. B. Akcenona). 80 c.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kimacc. YueOHHK C 351eKTpoHHBIM npritokenuem (aBTop O. C. ['abpuessn).

2.Metoaunueckoe mnocooue. 83—9 kmaccel (aBropst O. C. ['abpuensH, A. B. frykosa).

3. HacronbHast kuura yuutens. 8 kinacc (aBropsl O. C. I'abpuensn, H. I1. Bockoboitnukora, A. B.
SurykoBa).

4. Pabouas Tetpajp. 8 kiacc (aBTopel O. C. 'abpuensH, C. A. Cinaakos).

5. KonTposbHbie U mpoBepodnbie padoThl. 8 kiacc (aBTopsl O. C. ['abpuensH u 1p.).

6. Xumus B Tecrtax, 3amavax, ynpaxHeHusx. 8—9 kmaccel (aBToper O. C. I'abpuesnsn, H. II.
BockoboitHnkoBa).

7. Terpamp i 51abOpaTOPHBIX OIBITOB M MpakTHYeckux pabotr.8 kmacc (aBtoper O. C.
Iabpuensn, A. B. Slmykoa).

8. Xumuueckuii sxcriepuMenT B mikose. 8 kiace (aBropsl O. C. I'abpuensu, H. H. Pynos, B. 1.
ToskyHOB).

YMK «Xumus. 9 kaace»

1. Xumus. 9 kinacc. YueOHUK ¢ dIIeKTPOHHBIM npuiiokenueM (aBrop O. C. ['abpuersiH).

2.Meroauueckoe mocobue. 83—9 xiaccwl (aBTopsl O. C. I'abpuessH, A. B. Surykosa).

3. Kuura ans yaurens. 9 knacc (aropst O. C. 'adpuensH, 1. I'. OctpoymoB).

4. Pabouas Tetpasp. 9 kiacc (aTopet O. C. 'abpuensH, C. A. Crnaakos).

5. KonTposbHbie U mpoBepodnbie padoThl. 9 kinacc (aBTopsl O. C. ['abpuensH u 1p.).

6. Xumus B Tecrtax, 3amavax, ynpaxHeHusx. 8—9 kmaccel (aBToper O. C. T'abpuensn, H. II.
BockoboitHnKkoBa).

7. Tetpaap a7 1abOpaTOPHBIX OMBITOB U MPAKTUYECKUX PadOT.

9 xiacc (aBropser O. C. T'abpuensn, A. B. Surykosa).

8. Xumuueckuii skcriepuMeHT B mikose. 9 kiace (aBropst O. C. ['abpuenss u ap.).

Ilnanupyemble pe3ybTaThl U3yYeHUS] XUMUH

[Tnanupyembie pe3ynbTaThl OCBOSHUSI 00YYArOIIMMHKCS OCHOBHON 00pa3oBaTEeNbHOMN MPOrpaMMBbI
OCHOBHOTO 001Iero o0Opa3oBaHUS YTOUHSIOT U KOHKPETHU3HPYIOT OO0Iee MOHWMAaHWUE JIMYHOCTHBIX,
METANpPEAMETHBIX W MPEAMETHBIX PE3YJNbTAaTOB KaK C MO3MLUMUA OpPraHu3aluud HUX JOCTUKEHHUS B
00pa3zoBaTeIbHOM IPOIIECCE, TaK U C TO3HUIINH OLIEHKHU JOCTHKECHHSI 3TUX PE3yJIbTAaTOB.

[Tnaaupyemblie pe3ynabTaThl CPOPMYTUPOBAHBI K KAXKIOMY pa3Aeny y4eOHOM mporpamMmBl.

JIMYHOCTHBIE Pe3yJbTAThI

° Yyamuiics J0IKeH:

° 3HATh U MOHUMAaTh: OCHOBHBIE HCTOPUYECKUE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XUMHUU H
o0mIecTBa; JOCTHKEHUSI B 00JIACTH XUMHUU M KYJIbTYpHBIC TPAIUINH (B YACTHOCTH, HAYYHBIC TPATUIIIH)
CBOEH CTpaHbl; OOIMEMHUPOBBIE AOCTIDKEHUS B OO0JIACTM XWMHH; OCHOBHBIC NTPHHIIUIBI W TpaBUja
OTHONICHHUSI K TMPHPOJE; OCHOBBI 3I0POBOTO 0O0pa3a XU3HU M 3J0pPOBbEeCOEpEraronux TEeXHOJIOTHI;
MpaBujia TMOBEJICHUS B UYPE3BBIYANHBIX CUTYAIMSIX, CBSI3aHHBIX C BO3JCUCTBHEM Pa3IMYHBIX BEIIECTB;
OCHOBHBIE MpaBa W OOS3aHHOCTH TPpakJaHWHA (B TOM YHCIE y4alllerocs), CBS3aHHBIE C JIMYHOCTHBIM,
MpOoPECCHOHAIBHBIM M JKU3HEHHBIM CaMOOMPEIEICHUEM; COIHAIBHYI0 3HAYMMOCTh M COJEpKAHUE
npodeccuii, CBI3aHHBIX C XUMHUEH;



. UCIBITBIBATh: YYBCTBO TOPJOCTH 33 POCCHUCKYIO XHMHYECKYI0 HAyKy W YBaXKCHHE K
UCTOPUHU €€ PAa3BUTHUS; YBOKECHUE M MPHUHATHE JTOCTHIKCHUH XUMHUU B MHpE; JIIOOOBb K IPHPOJE;
YBa)XXEHHUE K OKPYXarOIMM (y4dallMMCsl, YUYUTENSIM, POJUTENSAM U Jp.) — YMEThb CIyllaTh W CJbIIIATh
napTHepa, MPU3HABATh IPABO KaXJIOro Ha COOCTBCHHOE MHEHHWE, NMPUHUMATh PEHICHHS C Y4ETOM
MO3UIMI BCEX YYaCTHHKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKHX YYBCTB HAa OCHOBE 3HAKOMCTBA C
MHPOM BEIIECTB W UX IMPEBPAIICHHUH; CAMOYBOKEHHUE M SMOIMOHAIBHO-TIOJIOKHUTEILHOE OTHOIICHUE K
cebe;

J pU3HaBaTh: IICHHOCTh 370pOBbS (CBOEr0 W JAPYrux Jojei); HEeoOXOAUMOCTb
CaMOBBIPAKEHUS, CAMOpeaIn3alli1, COLUAIbHOTO MPU3HAHMUS;
J OCO3HABaTh: TOTOBHOCTb (WM HETOTOBHOCTh) K CaMOCTOSITEIBHBIM TIOCTYIKaM U

JEICTBUAM, OTBETCTBEHHOCTb 3a UX PE3YJbTAaThl; TOTOBHOCTH (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOKO MO3ULMIO U KPUTUYHO OTHOCUTHCSA K CBOUM IIOCTYIIKaM;

. IPOSIBJIATE: KOJOTMYECKOE CO3HAHME; T0OPOKENATEIbHOCTh, JOBEPHUE U BHUMATEIBHOCTD
K JIIOJISIM, TOTOBHOCTh K COTPYIHHMYECTBY M ApYKO€, OKa3aHHWIO MOMOIIM TEM, KTO B HEW HYXKHAaeTcs;
0000IICHHBIN, YCTOWYUBBIN U N30HMpaTEIbHBIN ITO3HABATEIIbHBIA HHTEPEC,

. WHUIMATHBY W JIO003HATEIbHOCTh B HM3YyYCHHMH MHpPAa BEUIECTB W  PEAKIIHN;
LEJIEYCTPEMIIEHHOCTh M HACTOMYUBOCTD B JOCTHKEHUH LI€JIEH, TOTOBHOCTh K IPEOJOJICHUIO TPYAHOCTEM;
yOeXJI€HHOCTh B BO3MOXHOCTH II03HaHMsI IPHUPOJIbI, HEOOXOAMMOCTH Pa3yMHOI'O HCIIOJIb30BaHUS
JIOCTHKEHUI HayKU U TEXHOJIOTUH JJIsl pa3BUTHS OOIIECTBA;

. YMETb: YCTAaHABIUBATh CBS3b MEKIY LEJIbI0O M3YYEHUsS XHMUU M TEM, Ul 4YEro OHa
OCYILECTBIIsICTCS (MOTUBAMU); BBIIOJIHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJIFOYAOLIYIOCS B KOHTPOJIE
3a MPOLIECCOM M3YyUEHUS XMMHUU U BHECEHUU HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX ATAlaM U
crioco0aM M3y4eHHUs Kypca XUMMHU; BBIINOJIHATh PETPOCIEKTUBHYIO CaMOOLICHKY, 3aKJIIOYAIOIIYIOCS B
OLICHKE IIpOILleCCa M PE3yJIbTaTa M3ydeHUs Kypca XMMHMHM OCHOBHOM IIKOJIBI, IIOJBEJCHUM HMTOIOB Ha
OCHOBE COOTHECEHUS LieJIel U Pe3ysIbTaTOB; CTPOUTDH JKU3HEHHbIE M MPO(ECCHOHANBHBIE IIJIaHbI C YYETOM
KOHKPETHBIX COLMAJIbHO-UCTOPUYECKUX, IIOJUTUYECKUX M OKOHOMHYECKHUX YCJIOBHH; OCO3HAaBaTh
COOCTBEHHBIE IIEHHOCTHU U COOTBETCTBHE UX IPUHUMAEMBIM B )KM3HH PEIICHUSIM; BECTH IUAJIOT HAa OCHOBE
PaBHONPABHBIX OTHOIIEHWH M B3aUMHOIO YBa)KECHHUS; BBLIEIATH HPABCTBEHHBIM acHEeKT IOBEIEHUS U
COOTHOCHUTb TOCTYNKH (CBOM M APYTUX JIOJIi) U COOBITUS C NMPHUHATHIMM 3TUYECKMMHU HOPMaMH; B
npelenax CBOHMX BO3MOXKHOCTEH MPOTHMBOAECWCTBOBATH NEHCTBUSAM M BIMSHHUAM, HPEICTaBISIIOIINM
yIpo3y KU3HH, 3/10pPOBBIO U O€30M1aCHOCTH JIMYHOCTH U 00IIeCTBA.

MeTanpeamMeTrHblie pe3yabTaThl

. Yyamuiics A0IKEH YMETh:

. ONpeAeNaTh Lelb Y4eOHOM -HOCTH C MOMOUIbIO YYHUTENs U CaMOCTOSITENIbHO, MCKaTh
CpeJCTBa €€ Oc-JIeHUs, paboTas MO IUIaHy, CBEPSATh CBOM JEHUCTBUS C LIEJBI0O U MPU HEOOXOIUMOCTHU
UCTIPABIIATH OIIMOKHU C TIOMOIIBIO YUUTENS U CaM-HO; COCTaBIIATh aHHOTAIUIO TEKCTA; CO3/]aBaTh MOJEIH
C BBIJEJIEHUEM CYIIECTBEHHBIX Xap-TUK OOBEKTa M TNPEACTaBICHHEM HX B IPOCTPAHCTBEHHO-
rpadu4ecKoil UM 3HaKOBO-CUMBOJINYECKOM (hopme;

. ONpeAeNaTh BHUIbl KI-IIMU (€CTECTBEHHYIO M HCKYCCTBEHHYIO); OCYIIECTBIISATH IMPSMOE
JeTYKTUBHOE J0Ka3aTelIbCTBO pabOTaTh MO COCTABICHHOMY IUIaHY, MCIOJIb3Ysl Hapsay C OCHOBHBIMU U
JIOTIOJTHUTEIIBHBIE CPEICTBA (CIIPABOYHYIO JIUTEPATYPY, ClIOKHBIe Tpubopsl, cpeactsa KT); ¢ momorrsio
yuuTeNsl OTOMpaTh AJis pelleHrs y4eOHbIX 3a7jad HEOOXOAUMBIE CIIOBAPH, YHIMKIONEANH, CIIPAaBOYHUKH,
9JIEKTPOHHBIE JTUCKH; COMOCTABIATh U OTOMPATh MH(POPMALIHIO, ITOJYYSHHYIO U3 Pa3IMYHBIX HCTOUHUKOB
(cmoBapu, SHIMKIONEAWH, CHPABOYHMUKH, OJJIEKTPOHHBIE JAHMCKH, ceTh VIHTepHeT); mnpeacTaBisiTh
UHOPMALIMIO B BUJIE TaOJUI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npuMeHeHueM cpenctB UKT;
0(QOPMIISITH CBOM MBICIIH B YCTHOW U MUCBbMEHHON PEYH C YUETOM CBOUX YUEOHBIX U KU3HEHHBIX PEUEBBIX
cuTyauui, B ToM uucie ¢ npuMeHenueM cpeacts UKT; cocTaBiars pelieH3uIo Ha TEKCT; OCYIIECTBIATh
JIOK-BO OT MPOTHUBHOTO, OINpPEAENsATh, UCXOAS M3 y4eOHOW 3agaud, HEOOXOAMMOCTh MCIIOJIb30BAHUS
HaOJI0ICHUS WU SKCIIEPUMEHTA.

. OpranuzoBbiBaTh ~ y4yeOHOE  B3auUMOJEHCTBHE B  rpymnmne (pacmpeneisTb  pod,
JIOTOBApUBATLCA JPYT C APYroM M T. [.); NPeABHIETh (IPOTHO3UPOBATH) MOCIEACTBUSA KOJIEKTUBHBIX
peLICHUN;

J IOHUMAaTh IPUYHUHBI CBOETO HEyCIleXa U HaXOJIUTh CIOCOOBI BBIXOAA U3 3TOM CUTYalUH; B
JMAJIOTe C YYMUTENEM YUUThCS BbIpaOaThIBaTh KPUTEPUM OLIEHKM U ONPEAEIATh CTENEHb YCHEIIHOCTH



BBITTOJIHEHHSI CBOCH pabOTBI M PabOTHI BCEX, UCXOMS M3 MUMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATH
KPUTEPUHU OLIEHKH M TOJIb30BAThCS UMH B XOJ€ OLICHKH U CAMOOIICHKH;, OTCTauBaTh CBOIO TOUKY 3PEHUS,
apryMEHTHPYsl €e; MOITBEPXkJaTh apryMeHTHl (haKTaMH; KPHUTUYHO OTHOCHUTBHCS K CBOEMY MHEHHIO;
CIIyIIATh APYTUX, MBITATHCS MPUHUMATH JAPYTYH0 TOUYKY 3pEHUsS, ObITh TOTOBBIM M3MEHHTH CBOKO TOUKY
3pCHUS;

IIpenmeTHble pe3yJabTaThl B OCHOBHOU IIKOJIE OTPAKAIOT:

1. B no3naBatenbHOM chepe:

o JaBaTh ONp-HUS WM3YYEHHBIX TIOHSATUI: BEMIECTBO (XUM-KHH JJIEMEHT, aToOM, HOH,
MOJICKYJIa, KpUC-Kas peIleTKa, B-BO, MPOCTHIE M CIIOXKHBIE B-Ba, XUM-Kasg (opmysa, OTHOCHUTEIbHAS
aTOMHasi Macca, OTHOCHTEJIbHAash MOJEKYJSIpHAs Macca, BaJCHTHOCTh, OKCHJbBI, KHCIOTBHI, OCHOBAHUS,
conu, aM(pOTepHOCTh, MHIUKATOP, MEPHOJUYCCKHIA 3aKOH, TEPUOJAMYECKas CHUCTEMa, TNEPUOAHYSCKas
TaOJMIIA, U30TOIBI, XHUM-Kasi CBS3b, dJCKTPOOTPUIIATEILHOCTh, CTENICHh OKHUCIICHUS, DJICKTPOJIUT); XUM-
Kasg p-nus (XHUM-KO€ yp-HHE, TeHETUYECKasi CBSI3b, OKHUCIICHHE, BOCCTAHOBJICHHE, JJIEKTPOIUTHYCCKAS
JIMICCOIIMAIINS, CKOPOCTh XMM-KOH PEaKIIiHn);

. dopmynupoBats nepuoarnueckuii 3axkon J[.Ml.MenzaeneeBa u pacKpbIBaTh €0 CMBICIT;

. ONMCHIBATh JACMOHCTPAlMOHHBIE M CAaMOCTOSTENIBHO IIPOBEICHHBIE HKCIIEPUMEHTHI,
UCIIOJIB3YS JIJIs1 3TOI'0 €CTECTBEHHBIHN (PYCCKUA, POJHOMN) SI3bIK U SI3bIK XUMUU;

. OIMCHIBAaTh M Pa3iMyaTh MU3YyYEHHBIE KIJIACChl HEOPIaHMYECKUX COCIUHEHMM, IIPOCTBIE U
CJIOKHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUH;

. KJ1accu(UIIUPOBATh N3yUYEeHHBIE OOBEKTHI U SIBICHUS;

. HAOIIOAAaTh JEMOHCTPHUPYEMBbIE W CaMOCTOSTEIBHO MPOBOIMMBIE OIBITHI, XUMHUYECKUE
peaKIyu, MPOTEKAIOIIIE B IPUPOE U B OBITY;

. JenaTh BBIBOJbl M YMO3AKIIOYEHHUS U3 HAONMIOAEHUH, HW3YYEHHBIX XUMHYECKHX

3aKOHOMEPHOCTEM, MPOrHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEUIECTB IO AHAJOTHMM CO CBOWCTBAMH
W3yUYCHHBIX;

. CTPYKTYpUPOBAaTh M3YYEHHBI MaTepHal U XUMHUUYECKYI0 MH(OPMALNIO, NOJYyYEHHYIO U3
JIpYTUX UCTOYHUKOB;

o MOJIETTUPOBATh CTPOEHUE AaTOMOB JJIEMEHTOB MEPBOTO - TPETHETO MEPHOIOB, CTPOCHUE
MPOCTEHIINUX MOJIEKYII.

2. B nenHoctHO-OpHeHTaIIMOHHOH cepe:

o aHAIM3UPOBaTh M OILIGHWBATh TIOCIEACTBUSA MJIs OKpYKalmeld Ccpeabl OBITOBOW U
MIPOU3BOJICTBEHHON JACSITENTFHOCTH YeNIOBEKa, CBA3aHHOI ¢ MepepaboTKOM BEIIECTB;

. pa3pACHATH Ha NpuMepax (MPUBOAUTH TNPUMEPHI, MOATBEPXKIAIOIIUE) MaTepualbHOE

CAWHCTBO M B3aMMOCBs3b KOMIIOHCHTOB ’)KMBOIl W HEXKUBOU Opupoabl U YCJIOBCKAa KAaK BAXXHYIO 4aCTb
9TOro CAMHCTBA,

° CTPpOUTH CBOC IOBCACHHME B COOTBCTCTBHH C IIPpUHIOUIIAMHU 6Cp€)KHOFO OTHOLICHUA K
pUpOJIE.

3. B tpynoBoii chepe:

° IIaHUPOBATh U IMPOBOAWTH XUMHYECKUH OKCIICPUMCHT,

J UCIOJb30BaTh BEIIECTBA B COOTBETCTBMM C MX NpEJHA3HAYCHHEM U CBOMCTBaMH,
OTMCAaHHBIMH B HHCTPYKIIUAX 110 IPUMEHEHHIO.

4. B cdepe GezonacHOCTH KU3HEAEATETLHOCTH:

J OKa3bIBaTh MEPBYIO MOMOILb NPH OTPABIECHUIX, 0’KOTaX U JIPYTUX TpaBMaX, CBA3aHHBIX C

BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAHUEM.
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