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Pabouas nporpamma no xumuu, 8 kiaacc (mo yueonuky O.C.I'abpuensin)
HosicHuTenbHAS 3aNINCKA

PaGowas mporpamMmma cocTaBlieHa Ha OCHOBE (hbelepajbHOrO TOCYIapCTBEHHOTO
oOpa3oBarenpHOrO craHaapra, [IpuMepHOl mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs IO
XUMuH, aBTopckoil mporpammel O.C.I'abpuensHa U OpueHTHpOBaHA Ha PadOTy MO Y4eOHHKY U
paboueit Tterpamu: ['abpuensn, O.C .Xumms: 8 wiacc: y4e0.uis ydammxcs oOreoOpas3oBar.
yupexaennii / O.C.Iabpuensia.- M.: JIpoda, 2015., : Tadbpuensa, O.C . Xumus: 8 kiacc: padodas
teTpans K yueouuky O.C.I'abpuensua / O.C.I'abpuensn, C.A.Cnaakos. —M.: lpoda, 2015.

Conepxanue MporpaMMbl HANpaBICHO HAa OCBOCHHE YYAIIMMHUCS 3HAHUM, YMEHUH H
HaBBIKOB Ha 0a30BOM ypoBHe. OHa BKIIOYAaeT BCE TEMBI, MPEIYCMOTPEHHBIC (eaepaTbHbIM
KOMIIOHEHTOM  TOCY/IapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHJapTa OCHOBHOTO  OOIIETo
00pa3oBaHUs 0 XUMHUHU U aBTOPCKOM MporpaMMoi yueOHOTO Kypca.

JlaHHasi TporpaMma KOHKPETH3HpYET COJIEpXKaHWe CTaHmapra, AaéT pacrpeesieHue
y4eOHBIX YacoB IO pa3zeiiaM Kypca, MOCIe0BaTeIbHOCTh U3YUYEHHUS TEM M Pa3/ieioB ¢ YUETOM
MEXIPEIMETHBIX M TPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Tpollecca, BO3PACTHBIX
0COOEHHOCTEH ydanuxcs

ITporpamma paccuntana Ha 68 yacoB (2 yaca B He/eJII0), B TOM YKCJIE Ha KOHTPOJIbHBIE
paboThI- 5 YacoB, MpakTUYECKUe paboThI 4 yaca.

N3yyenne XMMHU B OCHOBHOIi IIKOJ€ HANPABJEHO HA JOCTU)KEHHE CJIeTYIOIHX
neJiei:

1) ¢ nanpasnenuu ruuHOCMHO20 pazeumus

* pa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIUICHUS, KYJIbTYpbl PeUH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opmupoBaHue Yy yyalIUXCS HMHTEIUIEKTYaJbHOM YECTHOCTH U OOBEKTHBHOCTH,
CIIOCOOHOCTH K TMPEOJOJCHUIO MBICIUTENIBHBIX CTEPEOTUIIOB, BBITEKAIOMIMX U3 OOBIIEHHOTO
OTIBITA;

* BOCHHMTAHHE KauyecTB JIMYHOCTH, OOECHEUMBAIOIIUX COLMAIBHYI0O MOOMIBHOCTS,
CIOCOOHOCTH MPUHUMATh CAMOCTOSITENIbHBIEC PEIICHHUS;

* (opmMupoBaHHE KayecTB MBILIUICHUS, HEOOXOJUMBIX JUISl aJalTallid B COBPEMEHHOM
HH(POPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE UHTEPECA K XUMUUECKOMY TBOPUYECTBY U XUMUUYECKUX CITIOCOOHOCTEH;

2) 6 MemanpeomMemHoM HanpasieHuu

* popmMupoBaHUE MPEACTaBICHUM O XUMHH KaK 4acTU OOIIEYEeIOBEYECKOU KYIbTYpbI, O
3HAYUMOCTH XHUMHH B PA3BUTUHU IIUBUIIM3AIMH U COBPEMEHHOTO OOIIECTBA,

* pa3BUTUE MPEACTABICHUN O XUMUH Kak (QopMe OMNHCAaHHS W METOAE IO3HAHUS
JNEUCTBUTENBHOCTH, CO3JaHHE YCIOBUH Ui TNPUOOpPETeHHsS [EePBOHAYAIBHOIO  OIBITA
XUMHUYECKOTO MOICTHUPOBAHUS;

* hopMUpoBaHHE OOIIKUX CIOCOOOB UHTEIUIEKTYaIbHON JNESTENIbHOCTH, XapaKTePHBIX IS
XMUMHH U SIBISIONIUXCS OCHOBOM IMO3HABATENBbHON KYIbTYpbI, 3HAYUMBIX Ul Pa3IU4YHBIX cdep
YeJI0BEUECKON AeATeNbHOCTH;

3) 6 npeomemnom nanpaenenuu

* OBJIQ/ICHUE XUMUYECKUMU 3HAHUSMU M YMEHHUSIMU, HEOOXOAUMBIMH ISl TIPOIOJKEHUS
oOyueHuss B cCTapliel IIKOJE€ WIM HHBIX OOIIe00pa30oBaTENbHBIX YUPESKICHUSX, H3yUCHHS
CMEXHBIX TUCITUILINH, IPUMEHEHHS B TIOBCETHEBHOM KU3HU;

* OCBOGHHUE BAXHEUIINX 3HAHUN 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XUMHUHU, XUMUYECKOU
CUMBOJIUKE;

* OBJIAJICHUE YMEHHSIMH HaOIOaTh XUMHUYECKUE SIBIICHUS, MPOBOJUTH XUMHUYECKHIA
AKCIEPUMEHT, TIPOU3BOJUTH PAcUeThl HA OCHOBE XMMHUYECKUX (DOPMYIN BEHIECTB M ypaBHEHUI
XUMHYECKUX PEaKIIHii;

* MPUMEHEHHE IIOJYYCHHBIX 3HAaHUW W yMEHUH a1 O0e30MacHOr0 WCIOIh30BaHUS
BEIIECTB M MAaTEpUAIOB B OBITY, CEIbCKOM XO3SHCTBE W Ha MPOMU3BOJCTBE, PEILICHUS



MPAKTUYECKUX 3a/7a4 B IMMOBCEIHEBHOW >KHM3HH, MPEIYNPEKICHUS SBICHUN, HAHOCSIIMX BPE
3JI0POBBIO YEIIOBEKA U OKPYKAIOIIEH Cpee.

3agaun:

1. ChopmupoBath 3HaHNE OCHOBHBIX MOHSATUI U 3aKOHOB XHUMHH.

2.BocnuThIBaTh 00OIIEYEIOBEUECKYIO KYIbTYPY.

3. Yuuth HaOIIOIaTh, IPUMEHSTh TIOJTYICHHBIC 3HAHUS Ha TIPAKTHKE.

4.Pa3BUBaTh BHUMAaHWE, MBITIUICHUE YJaIUuXcs, GOPMHUPOBATh Y HUX YMEHUN JIOTUICCKH

MBICIIUTh, aHAJTM3UPOBATH MTOJTYYCHHBIC 3HAHMSI, HAXOAUTh 3aKOHOMEPHOCTH.

Pe3yabTaThl 0OCBOEHHS Kypca

N3ydyenne kypca xumum B 8 Kiacce JaeT BO3MOXKHOCTh OOYYarOIIUMCS JOCTUYh
CIICYIOIINX PE3YJIBTaTOB PA3BUTHS:

Juunocmusimu pe3yibraTaMu M3ydCHHs TIpeaMera «XUMUsS» SBISIOTCS CIIEAYIONTUE
YMCHUSI:

- OCO3HaBaTh EIWHCTBO M IICJIOCTHOCTh OKPYXKAIOIIETO MHpPA, BO3MOXKHOCTH €ro
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKCHHH HAYKH;

- TIOCTCIIEHHO BBICTPAWBATh COOCTBEHHOE IICJIOCTHOE MHPOBO33PEHHE: OCO3HABATH
MOTPEeOHOCTh M TOTOBHOCTh K CaMOOOpPa30BaHHIO, B TOM YHCIICE M B paMKax CaMOCTOSTEIBHON
NESITEIbHOCTH BHE IITKOJTHI;

- OIICHWBATh >KW3HCHHBIC CHUTYallMH C TOYKH 3pEHHUs Oe30MacHOro oOpasza >KH3HH U
COXPAHEHUS 3JI0POBBS;

- OIIEHUBATH IKOJIOTUICCKHI PUCK B3AaMMOOTHOIICHUN YEeJIOBEKA U TIPUPO/IBL.

- (opMHpOBaTH IKOJOTHMUECKOE MBINIUICHUE: YMEHUE OICHUBATh CBOIO JICSITEIHLHOCTH U
MOCTYIKHU JIPYTUX JIFOJIEH ¢ TOYKU 3PEHUSI COXPAHEHUS OKPYKAIOLIeH cpelibl - rapaHTa >KM3HU U
OJilaromoJryuus Jiroiel Ha 3emiie.

Memanpeomemnpimu pe3ynbTaTaMu U3Y4EHUS Kypca «XuMHUsA»  SBISETCS
(dhopmupoBaHe YHUBEpCATbHBIX yueOHbIX neiicTBuii (YVY /).

- IepBOHAYaJIbHbIE IPECTABICHUS 00 UIESIX U O METOJAaX XUMUHU Kak 00 YHUBEPCATLHOM
A3bIKE HAyKH M TEXHUKH, O CPEJCTBE MOJICIUPOBAHHUS SIBJICHUHN U MPOLIECCOB;

- yYMEHHE HaXOJWTh B PA3JIMYHBIX HCTOYHHUKAX HH(MOpPMAIHIO, HEOOXOIUMYIO IS
pElIeHHUs XUMUYECKUX MPOOIIEM U MPEACTaBIATh €€ B OHATHOM (hopMe; MpUHUMATh pelliecHUE B
YCIOBUSX HEMOJHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(MOPMALINU;

- YMEHHE MOHUMATh U HCIOJIb30BaTh XMMUYECKHE CPECTBA HAIISIHOCTH ( TUArpaMMBL,
TaOIUIBL, CXEMBI U JIp.) JJIs WUTIOCTPALUU, UHTEPIPETallud, apryMeHTallHH;

- yMEHHME BBIJIBUTaTh THUIOTE3bl MpPH pelIeHHEe Y4eOHbIX 3aJad M [OHUMAaTh
HEO0OXO0IMMOCTh UX

- YMEHHE NPUMEHSITh WHIYKTUBHBIE M JEIYKTUBHBIE CIIOCOOBI PAacCYKIEHUU, BUICTDH
pa3IUyYHbIE CTPATETUU PELICHUS 3a/1a4;

- YMEHHE CaMOCTOSITEJIbHO CTaBUTh LIE€NH, BBIOMpPATh W CO3AaBaTh AalNTOPUTMBI JJIs
pelieHns y4eOHbIX XUMHUYECKUX poOieM;

- YMEHHE IJIAaHHUPOBATh M OCYIIECTBIATH IESITEIbHOCTh, HAMPABJICHHYIO Ha DPEIICHUE
3a/1a4 UCCIeI0BATENbCKOTO XapaKTepa;

Pezynamuenvie YY/I:

- CaMOCTOSITEIbHO OOHApyKHUBaTh U (HOPMYIUPOBATH YUeOHYIO MPOOIEMY, ONpEAesaTh
1eb Y4eOHOH e TeNbHOCTH;

- BBIJIBUTaTh BEPCUU PEIICHUs MPOOIEeMbI, 0CO3HABATh KOHEYHBIN pe3ynbTar, BEIOUpATh
U3 MPEATIOKEHHBIX M HCKaTh CAMOCTOSTENBHO CPEACTBA JOCTUKECHHUS 1EH;

- COCTaBJIATH (MHAUBUAYATHLHO WU B TPYIIIE) IUIAH PEUISHUS MPOOIeMBbL;

- paboTas MO TIUIaHy, CBEPATH CBOW JACWCTBHSI C IENbIO U, MPU HEOOXOIUMOCTH,
HCIIPABJIATH OMIHUOKU CaMOCTOSITENBHO;

- B JIMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIC KPUTECPUH
OIICHKH.

Ho3naeamenvnvie YY/[:



- aHAJIM3UPOBATh, CPAaBHUBATh, KIACCUPHUIMPOBATH M 0000ImATh (PAKTHI W SIBICHUSL.
BBISBIATH IPUYHMHBL U CIIEACTBUS MPOCTHIX SBJICHHA.

- OCYILECTBJIATh CPaBHEHME, KJIACCU(UKAIIMIO, CAMOCTOSITEIBHO BHIOMpAss OCHOBAHUSA H
KPUTEPHUH JUIs YKa3aHHBIX JIOTUYECKHUX OTEpalnii;

- CTpOUTHb JIOTMUECKOE PpAaCCYXICHHE, BKJIIOYAIOIIEE YCTAHOBIEHUE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH.

- cO3[aBaTh CXEMaTHUYECKUE MOJIEIM C BBIJICJIEHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK
o0beKTa.

- COCTaBJISITh T€3UCHI, PA3JIMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CJIOMXKHBIX U T.I1.).

- MpeoOpa3oBBIBATh HH(OPMAIIHIO U3 OJHOTO BUAA B APYroi (TabIuIy B TEKCT U TIp. ).

- YMETh OIpeneNATh BO3MOXXHBIE MCTOUYHUKH HEOOXOIMMBIX CBEICHHA, MPOU3BOIUTH
MOUCK MH(POPMAIUH, aHATU3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTh

Kommynuxamuenwie YY/I:

- CaMOCTOSITEIbHO OPraHMW30BbIBaTh yueOHOE B3aUMOJEHCTBHE B rpynne (omnpeaensiTh
oOL1ue 1eIH, pacipeesaTh PO, J0TOBapuBaThCs APYT C APYroM U T.1.).

- popMynHpoBaTh COOCTBEHHOE MHEHUE U MO3UIUI0, ApTYMEHTHPYET UX.

- OCYILECTBJISATh B3aUMHBIH KOHTPOJb U OKa3bIBaThb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMOIIOMOIIIb.

- OpraHM30BbIBaTh M IUIAHUPOBAaTh y4eOHOE COTPYJHUYECTBO C YYHUTEIEM U
CBEPCTHUKAMH; OMPEAENATh LEeTd U (QYHKUUU YYaCTHHUKOB, CHOCOObI B3aUMOJCHCTBUS;
IJIAaHUPOBATH 00IIHE CIOCOOBI pabOTHI;.

- Oparp Ha ce0sd WHUIMATHBY B OPraHU3allMd COBMECTHOTO JEHCTBUA (JIE€T0BOE
JUJEPCTRO);

- BJAJeThb MOHOJIOTUYECKOM M JHMaJOrMyecKoid (opMaMu peuun B COOTBETCTBHM C
rpaMMaTHYECKMMH U CHHTAaKCUYECKUMH HOPMaMH POJHOTO SI3bIKa;

Ilpeomemmnvimu pesynvmamamu N3y4eHus NIpeaMeTa sBISIOTCS CIECAYIOINE YMEHMSL:

- OCO3HaHHUE POJIM BELIECTB:

- OIPEAETATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSACHATH POJIb BELIECTB B X KPYTOBOPOTE.

- pacCMOTpPEHHE XUMUYECKUX ITPOLIECCOB:

- IPUBOJUTH IPUMEPbl XMMUUYECKHX MPOLIECCOB B IPUPOAE;

- HaXOJUThb YePThl, CBUAETEIBCTBYIONIME 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOLIECCOB
U UX pa3Inyusx.

- UCIIOJIb30BAaHME XUMUUECKUX 3HAHUI B OBITY:

— 00BSACHATH 3HAYCHUE BEILECTB B KU3HU U XO3AHUCTBE YeJIOBEKa.

- OOBACHATH MUP C TOUKH 3pEHHS] XUMHU:

— MEePEUUCIIATh OTIIMYUTEIbHbBIE CBOMCTBA XUMUUECKUX BEILIECTB;

— pa3nuyaTh OCHOBHBIE XUMUUECKUE TPOLIECCHI;

- OIpeAETATh OCHOBHBIE KJIACChl HEOPraHMUECKUX BEILECTB;

- IOHUMATh CMBICII XUMHUYECKUX TEPMUHOB.

- OBJIaJICHHE OCHOBAMHU METOI0B MO3HAHMSI, XapAKTEPHBIX /Il €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/Ibl XMMUYECKON HayKH (HaOII0ieHNe, CpaBHEHHE, SKCIIEPUMEHT,
U3MEpEHNE) U X POJIb B TIO3HAHUH ITPUPOIBI;

- IPOBOJIUTh XUMHUECKUE OMBITHI 1 SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThI.

- YMEHHE OLICHMBATh IMOBEJICHHE YeNIOBEKA C TOUYKH 3pPEHUs XMMHUYECKONH Oe3011acHOCTH
10 OTHOILIEHUIO K YEJIOBEKY U IIPUPOJIE:

- HCIIOJIb30BaTh 3HAHMSI XUMHM IPH COOJIIOJICHUU MPAaBUI HUCIOJB30BaHUS OBITOBBIX
XUMUYECKUX MpenapaTos;

— pa3nuuaTh OMacHble U 0e30TMacHbIE BEIIECTBA.

Pabouas mnporpamMMa MOCTpOo€Ha Ha OCHOBE KOHIIEHTPUYECKOTO MOJAX0Aa. ITO
JOCTUTAeTCsl MyTeM BBIWICHEHUS IUJAKTUYECKOH €IMHHUIBI — XMMHUYECKOIO 3JeMEHTa - U
JaTbHEHMIIeM YCIO)KHEHMH U DPACHIMPEHMH €e: 3[eCb TaKOBBIMHM BBICTYNAIOT (POPMBI



CyLIECTBOBaHMS (CBOOOJHBIE aTOMBI, IIPOCThIE U CIIOXKHBIE BellecTBa). B  mporpamme
YUUTBIBACTCS pean3alys MeKIPEIMETHBIX CBsi3el ¢ KypcoM (usuku (7 kiaacc) u 6nonoruu (6-7
KJIACChl), TJI€ JTaeTCsS 3HAKOMCTBO C CTPOCHHMEM aTroMa, XMMUYECKOH OpraHu3aneil KICTKd |
nporeccaMu 0OMeHa BEIIECTB.

OcHoBHOI (QopMO#l opraHuzanuu y4eOHOTO Tpolecca SBISIETCS KIACCHO-YpOYHas
cucremMa. B KauecTBe IOMOJHUTENBHBIX (OPM OpraHM3alMu 00pa30BaTENBHOTO IpoIlecca
UCTIONB3yeTC  CHCTEMa  KOHCYJIbTAalMOHHOW — TMOJNCPKKH, HWHIMBUAYAJIbHBIX  3aHATHA,
CaMOCTOSITENIbHAST paboTa yJamuxcsi C HUCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOT .

[IpeoOmanarommeit (HopMoil KOHTPOJS BBICTYNMAIOT NMUCHBMEHHBINH (CaMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE PAa0OTHI) U YCTHBIN onpoc (cobeceioBaHKe), TECTUPOBAHUE.

YuedHo - TeMaTHUYECKHIi IJIaH

Paznen Tema KoauuecTBo B ToMm umcie,
4acoB KOHTPOJIbHbIE
padoThI
®a3a 3anycka (COBMeCTHOE NPOEKTHPOBAHME U IVIAHUPOBAHME YUEOHOI0 roJa)
I | Brenienne \ 6 |
@da3a NOCTAHOBKH M pPellleHHus YUYeOHbIX 3a/1a4
] ATOMBI XUMHYECKHX DJIEMEHTORB 10 1
11 IIpocTele BemecTa 7 1
v CoennHeHNsT XUMUYECKHUX DIIEMEHTOB 14 1
Vv N3MeHenus, mporucxoasuime ¢ BemecTBaMu 11 1
VI PactBopenue. PactBopsl. Peakiiuum nonHoro 16
0oOMeHa ¥ OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peaxkiuu
PeduexkcuBnas ¢asza
Vil HrtoroBoe noBTOpeHMUE, 1EMOHCTPALUS JIMUHBIX 4 1
JNOCTHIKEHHUH yJalnxcs
Hroro 68 5

B kiacce mpuCyTCTBYeET yYalUMiCA ¢ HHAUBUAYAJIbHBbIM Y4eOHBIM IJIAaHOM. B
IUVIAHUPOBAHUM Y4eOHOM 1eATeJIbHOCTH COKPATHJINCH Yachl (¢ 68 yacoB Ha 34 yaca).

Conepxxanue nporpamMmel.

Pa3znen 1. BBenenue (6 yacos)

[Ipenmer xumuu. MeToabpl NO3HAHUS B XUMHUHU: HaONIOJEHHE, OSKCIEPUMEHT,
MojieTMpoBaHue. VICTOYHMKM XUMHUYECKOW UWHpOpMaluu, ee IOJIydeHHe, aHadu3 |
npejcTaBiIeHue ero pe3yabTaroB .IloHATHEe O XHMMUYecKOM »sieMeHTe M ¢opMmax ero
CYIIECTBOBaHMs: CBOOOHBIX aTOMaX, MIPOCTHIX U CIIOKHBIX BeliecTBax. IIpeBpaliieHust BenecTs.
OTnuune XMMHMYECKMX peakiuil oT (U3MYecKux sBICHUHA. Ponb XUMUM B JKHM3HM YeJIOBEKa.
Xemopunust u xemodobus. Kpatkue cBeseHus n3 UCTOPUM BO3HUKHOBEHUS U PA3BUTUS XUMMUH.
Ilepuon anxumuu. Ilonarue o ¢unocodpckom kamue. Poib OTEUECTBEHHBIX YUYEHBIX B
CTaHOBJIGHMM XMMHYEeCKOM Hayku: pabotel M. B. JlomonocoBa, A. M. byrneposa, JI. W.
MenneneeBa. XUMHUYECKash CUMBOJIMKA. 3HAaKM XUMHUYECKHX 2JIEMEHTOB U IPOMCXOXKJIEHUE HUX
Ha3BaHUU.

Xumnueckue Gopmynsl. Muaekcsl u kodpduuueHTsl. OTHOCUTENbHbIE aTOMHas U
MOJIEKYJIsIpHAsi Macchl. PacueT MaccoBoil IOJM XMMUYECKOTo 3JeMeHTa 1Mo (opMyse BeliecTsa.
IIepuoanueckas cucreMa xuMuueckux sinemeHToB [[. M. MenneneeBa, ee CTpyKTypa: Majble U




0o0JIbIIMEe TIEPUOIBI, TPYIIBI U MOATPYIIEI (TJ1aBHas U moboyHast). [lepuonuyeckas cucrema Kak
CIPAaBOYHOE OCOOUE JUIS MOJTYYCHHUS CBEICHUH 0 XUMHUYECKUX DJIEMEHTaX.

Pacuemnvie 3a0auu. 1. HaxoxneHne OTHOCHTEIBHON MOJIEKYJISPHON Macchl BEIIECTBA
0 ero XuMuueckou Qopmyne. 2. BpiuuciieHne MaccoBOW JOJIM XUMHUYECKOTO 3JEMEHTa B
BEIIECTBE TI0 €T0 popMyIIe.

Hemoncmpayuu. 1.Monenu (IIapoCTEp>KHEBBIC) PA3IUYHBIX TMPOCTHIX U CIOXKHBIX
BemecTB.2. Koyiekus cTekIssHHOM XxuMuueckoi nocyzpl.3.Komiekus MarepranoB U U3aenui
Ha OCHOBE altoMMHMs.4. B3aumonelicTBue Mpamopa ¢ KHCIOTOW U MOMYTHEHUE H3BECTKOBOM
BO/IBL.

Jlabopamopnvie onvimel.1.CpaBHEHNE CBOWCTB TBEPABIX KPUCTAUIMYECKHX BELIECTB U
pacTBopoB.2.CpaHEeHHE CKOPOCTH HCIAPEHHUs BOJBI, OJEKOJIOHA M HTUJIOBOIO CHHpPTa C
¢bunbTpOBaNBHOM Oymaru.

IIpeomemmnuie pe3ynvmamul 00yueHUA.

Yuawuiica oonscen ymemon:

- HCTOJIb30BaTh TPHU XaPAKTEPUCTUKE BEIIECTB TMOHATHS: «aTOM», «MOJICKYJay,
«XUMHUYECKHHN DJIEMEHT», «XUMUYECKUNU 3HAK», «BEIIECTBO: IMPOCTOE, CIOKHOE», «CBOMCTBA
BEIIIECTBY, «XUMHUYECKUE SIBICHUM», «(DU3HUUECKUE SBICHUM», «KOIPPUIUEHTH», «HHICKCH,
«OTHOCHUTEJbHAS aTOMHAsI U MOJICKYJISIPHAST MACChI», «MAacCcOBasi J0JIS AJIEMEHTay;

- BBIYHCIATh OTHOCUTEIBHYIO MOJICKYJISIPHYI0 MacCy BEIEeCTBAa U MACCOBYIO JIOJIO
XUMHYECKOT0 DJIEMEHTA B COCUHEHUSX;

- IPOBOJNTH HAOJIFOICHHS CBOMCTB BEIIECTB U SBJICHUI, TPOUCXOISIINX C BEIIECTBAMU,

- coOmogath MpaBWiia TEXHUKH O€30MAaCHOCTH TIPU TMPOBEACHWW HAOMIONCHUA U
J1a00paTOPHBIX OTBITOB;

- KJIacCU(UIIMPOBATH BEIIECTBA 110 COCTaBY Ha MPOCTHIE U CIIOKHBIE;

- pa3nMyaTh: TeJa U BEIICCTBA; XUMHUYECKUI JIEMEHT M MPOCTOE BEIIECTBO;

- OmHUChIBaTh (POPMBI CYIIECTBOBAHMS XHMHYECKHX 3JEMEHTOB (CBOOOIHBIC aTOMBI,
MIPOCTHIC BEIIECTBA, CIIOKHBIC BEIIECTBA);

- OOBSICHATH CYIIHOCTh XUMUYECKUX SIBJICHUI;

- XapaKTepu3OBaTh BEIICCTBO [0 €ro XWMHUYECKOW (opMylie COTJIACHO IUIaHYy:
KayeCTBEHHBIH COCTaB, THII BEIESCTBA.

Yuawuiica oonscen 3namv/ nonumamas:

-IIPeIMETHI U3YUYCHHS €CTECTBEHHOHAYYHBIX TUCIUTIINH, B TOM YHCIIE XUMUH;

- XHUMHYECKHE CUMBOJIbI, UX Ha3BaHUSI M IPOU3HOIICHHUE;

- tabnuunyio ¢opmy Ilepromuueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB; MOJOXKEHUE
anementa B Tabnuiue J[.M.MenneneeBa, MCHONBb3ysl MOHATUS «IIEPUOJ, «TPYIA», «TJIaBHAs U
o60YHasI MOATPYTIBI», CBOWCTBA BEIIECTB;

- OCHOBHBIE METOJbI M3YUYEHHUsl €CTECTBEHHBIX JAUCHMILIUH (HaOIIOAEHHUE, SKCIIEPUMEHT,
MO/ICITUPOBAHHKE);

- TIOHATUS «KOJIMYECTBEHHBIN COCTaB», «OTHOCHTEIbHAs MOJEKYyJIsIpHAas Maccay,
«COOTHOIIIEHHE MAacC JIEMEHTOB B BEIECTBE», «MAacCCOBas JI0JA JIEMEHTOB B BEIECTBEY;

- pOJIb XUMHH B KU3HHU YEJIOBEKA, apTYMEHTHI B 3aIIUTY PA3HBIX MO3UIIHA.

Memanpeomemmule pe3yibmamol 00YUeHUAL.

Yuawuiica oonscen ymemo:

- OMpeAensTh MpolyieMy, TO €CTh YCTaHABIUBAaTh HECOOTBETCTBUE MEXKAY KEIAaeMbIM U
JIEHCTBUTEIBbHBIM;

- COCTaBJIATH CIOXKHBIN IUIAaH TEKCTA;

- BIIaJETh TAKUM BHIOM H3JI05KEHUS TEKCTA, KaK IIOBECTBOBAHUE;

- O] pyKOBOJICTBOM YUHUTEJSI POBOIUTH HEMOCPEICTBEHHOE HAOIIOICHUE;

- TIOJI PYKOBOJICTBOM yUHUTeINsI OPOPMIISITh OTUYET, BKIIOYAIOIINN ONMMCAaHUE HAOIIOICHUS,
€ro pe3yIbTaToOB, BHIBO/IBI,




- TI0JTy4aTh XUMUYECKYI0 HHPOPMALIMIO U3 PA3TUYHBIX HCTOUYHHKOB;

- OIIpeIeNATh OOBEKT U aCIEKT aHaIn3a U CUHTE3a,

- OCYILECTBJIATH KAYECTBEHHOE M KOJIMYECTBEHHOE OMMCAaHNE KOMIIOHEHTOB O0OBEKTa;
- OIPEAETATh OTHOIIEHUS 00BEKTA C APYITUMH OOBEKTAMU;

- BBJICJIATH CYIIECTBEHHBIE TIPU3HAKU 00BEKTA.

Pasnen 2. AToMmbl XuMH4ecKHX 3j1eMeHTOB (10 yacoB)

ATOMBI Kak ¢opMa CYIICCTBOBAHHS XHUMHYCCKHUX 31eMEHTOB. OCHOBHEBIC CBEICHUS O
CTpOCHMHM aTOMOB. Jloka3zartenbcTBa CIOXKHOCTH CTpoeHust aromoB. OmbiTel Pesepdopra.
[InanerapHas MOJI€Nb CTPOCHHS aTOMA.

CocraB aTOMHBIX fAlEp: MPOTOHBI W HeWTpoHbl. OTHOCHUTENbHAas AaTOMHAs Macca.
B3anMOCBsI3b NMOHATHN «IIPOTOH», «HEUTPOH», «OTHOCHUTENIbHAsI aTOMHas macca». V3meHeHue
YyHucjia MPOTOHOB B fAJpe aroMa - OOpa3oBaHHME HOBBIX XMMHMUYECKHX AJIEMEHTOB. M3MeHeHue
YuCJia HEUTPOHOB B SiA[pe aToMa - 0O0pazoBaHue U30TONMOB. COBPEMEHHOE ONpE/IEICHUE TTOHATUS
«XUMHUECKHH 2J1IeMeHT». M30TOIBI Kak pa3HOBUIAHOCTH aTOMOB OJIHOTO XUMUYECKOTO dJIEMEHTA.
OnektpoHbl. CTpo€HHE OJJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHUYECKHUX DJEMEHTOB, MaJbIX
nepuosioB nepuoandeckor cucrembl J[. M. MenneneeBa. IloHsTHEe O 3aBEepIIEHHOM U
HE3aBEPIICHHOM JJIGKTPOHHOM clioe (dHepretudeckoM ypoBHe) .Ilepumoamueckas cucrema
xuMudeckux dsmeMeHtoB J[. M. MenngeneeBa W CTpOCHHME aTOMOB- (DU3WYECKUNA CMBICIT
MOPSIIKOBOTO HOMEpa DJJIEMEHTa, HOMEpa TpYIbl, HOMepa mepuoia. V3mMeHeHue dmcia
AJIEKTPOHOB HAa BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUUYECKOTO 3JIEMEHTa - 00pa3oBaHHE
MOJIOKUTETBHBIX W OTPHIATEIIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METALIOB U
HeMeTaJUI0B. [IpuunHbl N3MEHEHNST METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPHOJIAX U
rpynnax. OOpazoBaHue OwHapHBIX coenuHeHui. [loHsTHe 00 wWoHHONW cBsi3H. CXeMbl
oOpa3oBaHusl MOHHOW CBs3U. B3anMopeiicTBHMEe aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJIOB.
KoBanenTHast HemonsipHass XUMHYECKash CBSI3b. OIJIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYIIBI.
B3anmMoselicTBe aTOMOB XMMHUYECKHUX AJIIEMEHTOB-HEMETAIJIOB MEXKIy coOoi - oOpa3oBaHHE
OMHAPHBIX COCTUHEHWM HEMETAJJIOB. JEKTPOOTPHUIATEIIBHOCTh. [loHSATHE O KOBAJICHTHOMU
noJisipHOM cBsi3U. [IoHSATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBATh KOBAJCHTHHIE
xumuueckue cBs3u. CocraBieHue QGopmyn OWHApPHBIX COEAMHEHHUH [0 BaJIEHTHOCTH.
Haxoxpaenue BasieHTHOCTH MO (opmyrne OWHApHOTO coeavHeHus. B3aumojeiicTBue aToMOB
XMMHUYECKUX 3JI€MEHTOB-METANIOB MEXKIY co00ii - 00pa3oBaHuE METaNIMYECKUX KPHCTAJUIOB.
[ToHsiTHE O METATITMYECKOM CBA3H.

Lemoncmpayuu. Monenu atroMOB XMMHMUYECKHMX 3J€MEHTOB. llepuoauueckas cucrema
xuMmuyeckux snemeHToB J1. . Menneneena.

Jlabopamopuvie onvimul. 3.MojenupoBaHue TMpPUHIUNA ACHCTBHA CKaHUPYIOIIETO
MUKpockomna.4.M3roToBieHne Mojeneil OWHApHBIX coenuHeHui.S.M3rotoBieHne Mojenu,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMUECKOM CBSI3U MEXKIy co00i - 00pa3oBaHue TBYXaTOMHBIX
MOJIEKYJI TIPOCTBIX BELIECTB.

Ilpeomemmnole pe3yivmamul 00yueHuA.
Yuawuiica donscen 3namo\nonumams:
- B@XHEHIIME XUMUYECKHE TMOHATUSA: XUMUYECKUW HIIEMEHT, HOH, XHUMHYECKas CBs3b,

AJEKTPOOTPULIATENIBHOCTD, JJIEMEHTBI — METaUIbl W HEMETAJUIbI, BaJEHTHOCTb, W30TOII,
3JIEKTPOHHBIN CIIOW, SHEPreTUYECKUN YPOBEHb..;
Ymems:

- Ha3bIBaTh: XMMUYECKHE DJICMEHTHI, BEIIECTBA H3YYCHHBIX KIIACCOB;
- OOBSACHATH: (PU3UYECKUN CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHYECKOTO JJIEMEHTA,
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB 3JIEMEHTOB B MpeeiiaX MaJlbIX MEPHOJIOB W TJIaBHBIX
MOJATPYII;

- ONpeAeNATh. TUI XUMHUYECKOW CBSA3M B TPOCTBIX BEIIECTBAX, BAJICHTHOCTh 3JIECMEHTOB IO
(dhopmyre BelecTBa;



- COCTaBJISITh: CXEMbl CTPOEHUSI aTOMOB IepBbIX 20 31eMEHTOB nepuoandeckoi cucremsl J. M.
MenneneeBa, popmyasl OMHAPHBIX COSMHEHUH 110 BaJICHTHOCTH.

Memanpeomemmubie pe3yibvmamyl 00y4eHus.

Ymemp:

- opMynHpoBaTH TUMOTE3Y MO PEUICHUIO TPOOIEMEI;

- COCTaBJISATH IJIaH BBIIIOJIHEHUSI y4eOHOM 3a7auu;

- COCTaBJIATh TE3UCHI TEKCTA, BIAIETh TAKUM BUJIOM M3JI0’KEHHUS TEKCTA, KaK OIIMCAHHUE.

Pasnean 3. Ilpoctbie BemecTBa (7 4acoB)

[TonoxxeHne MeTAIOB M HEMETAUIOB B TMEPUOJUYECKOM CHCTEME XHMHUYECKHX
anemeHToB [I. 1. MeHnneneeBa. BaxxHelre npocThie BEIIECTBA - METAIUIbL: JKEJIE€30, ATFOMUHUM,
KaJblIM, MarHuii, Hatpui, kanuid. OOmme ¢Gu3NYecKue CBOWCTBA METAIOB. BakHelmue
MPOCTHIE BEIIECTBA - HEMETAJIJIbI, 00pa30BaHHBIE aTOMAaMH KHCJIOPOJa, BOJOPOIa, a30Ta, CEPHI,
docdopa, yrimepona. MosieKyabl MPOCTHIX BEUIECTB-HEMETAIJIOB-BOIOPO/Ia, KACIOPOIa, a30Ta,
rajoreHoB. OTHOcHTeNbHas MoJieKysipHas wMacca. CrnocoOHOCTh aTOMOB XUMHUYECKUX
JJIEMEHTOB K OOpa30BaHUI0 HECKOJIBKHUX TMPOCTBIX BEIIECTB - AUIOTPOMNHUS. AJITOTPOITHBIE
MoaudUKauu Kuciaopoaa, ¢pocdopa u ongoa. Merauinyeckue U HEMETAITIMYECKHE CBOICTBA
MPOCTHIX BemecTB. OTHOCUTENBHOCTh JCIEHUS MPOCTHIX BEIIECTB HA METALIBI U HEMETaJUTHI.
Uucno Asoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca. MomsipHbld  00beM
ra3o00pa3HbIX BemecTB. KpaTHbie e TMHUIIBI KOJTMYECTBA BEIIECTBA — MUJIJTUMOJb U KHJIOMOJIb,
MWUTUMOJISIpHAST W KHJIOMOJISIPHAsT MacChl BEMIECTBA, MUJUIMMOJISIPHBIA W KHJIOMOJISIPHBIN
00BbeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucmonb30BaHMEM MOHSATHNA «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», KIOCTOSIHHAS ABOTAIPOY.

Pacuemnvie 3a0auu. 1. BpruucieHwe MOJSAPHOW MacChl BEHIECTB IO XHMHUUYECKHM
dbopmynam. 2. PacdeTpl C HCMOJb30BAaHUEM TIOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISPHAS
Maccay, «MOJISIPHBIM 00BEM T'a30B», «IIOCTOSTHHAs ABOTaIPO».

Hemoncmpayuu. Ilomydenune o3o0Ha. OOpas3ipl OEIOTO0 W CEporo 0JioBa, Oemoro u
kpacHoro ¢ocdopa HekoTopble MeTauibl M HEMETAUIBI KOJWYECTBOM BeliecTBa | MOJIb.
Mopenb MoJisipHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

Jlabopamopnwvie onvimui. 6.03HaKOMIIEHUE ¢ KOJUICKIUIMHA METALI0B. 7. O3HaKOMJIEHHUE
¢ KOJUIEKIUSIMU HEMETAJJIOB.

IIpeomemmnuie pe3yivmamal 00yueHUA.

Yuawuiica oonscen snamo\nonumamo:

- BaOXHCWIIME XUMUYECKHE IOHATHSA: MOJb, MOJISIpHAsS Macca, MOJISPHBIA OOBEM,
AJUTOTPOTIIHSI, METAJLIbI, HEMETAJLIHL. . ;

Ymuemn:

- OOBSICHSITD: CBSI3b MEXJIy COCTaBOM, CTPOCHHEM U CBOWCTBAMU BEIIECTBA;

- XapaKTEepH30BaTh: XUMHUYECKHE DJIEMEHTHI Ha OCHOBEe WX mojoxeHus B [ICXD wu
0COOEHHOCTEH CTPOCHUS X aTOMOB;

- BBIUMCIISTH: KOJMYECTBO BEIIECTBA, MAacCy, OOBEM IO WU3BECTHOMY KOJHYECTBY
BEII[ECTBA, Macce, 00BEMY;

- cobmonats npauna Th nmpu npoBeneHn HaOMIOIEHUH U J1a0. OTIBITOB;

- OIIUCBHIBATh CBOMCTBA BEIECTB;

Memanpeomemmuule pe3yibmamol 00YUeHUAL.

Ymemo:

- COCTaBIIATh KOHCIIEKT TEKCTa;

- CaMOCTOSITENIbHO OGOPMIIATh OTYET, BKIIOYAIOIIWNA ONMUCAHUE HAOMIOJCHHS, €ro
PE3yIbTaTOB, BHIBOIBI;

- BBITIOJIHATH TIOJIHOE€ KOMITJIEKCHOE CpaBHEHHE.




Pasnen 4. CoequHeHusi XuMu4ecKnX 3j1eMeHTOB (144yacoB)

Crenenb oxucneHus. CpaBHEHHE CTENEHU OKUCICHUS W BaJeHTHOCTH. OmpejeneHue
CTCTICHH OKHCIICHUS JJIEMEHTOB MO0 XUMUYECKOU Gopmyne coenuHeHusi. CocraBieHue Gopmyi
OMHApHBIX COEAMHEHUH, oOumii cnoco® mx Ha3zBaHuil .buHapHbIE COeNMHEHHMS METAJUIOB U
HEMETAJIOB: OKCHUIBI, XJIopuipl, cymbdumer u ap. CocraBnenue wux (opmyn. buHapHbIe
COCIMHEHUS HEMETAJUIOB: OKCHBI, JIETYy4d€ BOJOPOJHBIC COCIAUHEHHS, WX COCTaB.
[IpencraBuTenn OKCHUAOB: BOJAA, YIJICKUCIBIM Tra3 W HeramieHas u3BecTh. l[lpencraBurenu
JIETYYUX BOJAOPOJIHBIX COCTUHEHUMN: XJIOPOBOIOPO M aMMHUAK.

OcHoBaHMsI, UX cOcTaB W Ha3zBaHMs. PacTBopuMocTh OcHOBaHMM B Boje. Tabmuna
PacTBOPUMOCTH T'MIPOKCUIOB U coJiel B BoJae. [IpeacraBurenu menoden: ruApOKCUIBI HATPHUS,
kanusg U Kaneius. [loHATHe O KadecTBeHHBIX peakiusx. MHmukatopel. M3mMeHeHune oxkpacku
MHJMKAaTOPOB B IeNoYHOM cpene. Kucnotel, ux cocraB u Ha3zBaHus. Knaccudukanusi KUcior.
[IpencraBuTenn KUCIOT: cepHast, coyisiHas M a30THas. [loHATHE O IMIKane KUCIOTHOCTH —IIIKaja-
pH. N3menenne okpackd WHIUKATOPOB B KUCIOTHOM cpene. Conu Kak MPOU3BOIHBIE KUCIOT U
ocHoBaHMi. Mx coctaB u Ha3BaHus. PacTtBopuMocTh coisieid B Boae. lIpeacraBurenu coJieid:
XJIOpUJ HaTpusi, KapboHat u QocdaTr Kanbiusi. AMOp(HBIE M KPUCTAIUIMYECKHE BEIIECTBA
.MexMoNeKyIIpHbIE B3aMMOAEHUCTBUSA. THUIBI KPUCTATMYSCKUX PEIICTOK: MOHHAS, aTOMHas,
MOJIEKYJIIpHAs ¥ METaJUTMYecKasi. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THIOB KPHUCTAJUTMUECKHUX
pemeTok. BermecTBa MOJEKYASIPHOTO W HEMOJIEKYISIPHOTO CTPOEHHUSA. 3aKOH TOCTOSHCTBA
coCTaBa sl BEMIECTB MOJIEKYJISAPHOTO CTpoeHus. UucTeie BemectBa M cMecH. [Ipumepbr
KUJKAX, TBEPABIX M Ta3000pa3HbIx cmeceil. CBOMCTBA YHCTHIX BEMIECTB M cMeced. Mx cocTas.
MaccoBass u oO0beMHas J0JM KOMIIOHEHTa CMeCH. PacdeTsl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
MOHATHUS «IOJISD».

Pacuemmnvie 3a0auu. 1. Pacuer maccoBoil W 0OBEMHOM [OJIEH KOMIIOHEHTOB CMECHU
BemiecTB. 2. BplunciieHHMe MAaccoBOM [I0JM BEIIECTBA B PAcTBOpPE MO M3BECTHOM Macce
PacTBOPEHHOr0 BEIECTBA M Macce pacTBOpUTENA. 3. BrlumcieHue Mmaccel pacTBOPSIEMOIO
BEIIECTBA U PACTBOPUTENS,, HEOOXOIUMBIX ISl IPUTOTOBIICHUS OIIPEIETICHHON Macchl pacTBOpa
C U3BECTHOM MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

Hemoncmpayuu. OOpa3nbl  OKCHUIIOB, KHUCJIOT, OCHOBaHMA U cojieil. Moaenu
KPUCTAJIMYECKUX PEIIeTOK XJIOpHaa HaTpus, anmasa, okcuma yriepona (IV). Kucnortno-
LIEJIOYHbIE WHIUKATOPbl, HM3MEHEHHE OKpPAaCKM B pa3JIMUHBIX Cpelax.. YHHUBEPCAIbHBIN
WHJIMKATOp U U3MEHEHHUE €r0 OKPACKU B Pa3IMUHBIX Cpelax.

Jlabopamopuvie onvimul.8. O3HAKOMIIEHHE C KOJUIEKIUSMU OKCHIIOB. 9. 03HAKOMIICHHE
co cBoiictBamu ammuaka. 10.KauecTBenHble peakuuu Ha yriekucibiid ras.l1.Onpenenenune pH
PacTBOPOB KUCIIOTHI, IEN0YH U BOJbL. 12.0mnpenenenne pH pacTBOPOB JIMMOHHOTO U S0JI0YHOTO
COKOB Ha cpese I10A0B.13.03HakomMIeHHEe C KOJUICKIUSMH coJied. 14 O3HakomieHuE C
KOJUIEKLIMEHW BEIIECTB C Pa3HbIM TUIIOM KPUCTAUIMYECKOW pelieTku. M3roroBienue mopeneu,
KPUCTAITMYECKUX perieTok. 15. O3nakomieHue ¢ oopa3iaMmu ropHO MOPOIbI.

Ilpeomemmnule pe3yivmamul 00yueHuA.

Yuawuiica doncen snamop\nonumams:

- ®opMyIbI KUCIIOT, KJIacCU(DUKAILIUIO BEIIECTB, CIOCOOBI pa3/ieIeHHs CMeceil.

Ymemo:

- Ha3bIBaTh: OMHApPHBIE COEAUHEHUS, OKCUJIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

- OINpENeNsTh: CTENEHb OKHUCICHUS 3JEMEHTa B COEIMHEHHMH, COCTaB BEIIEeCTBa IO
dbopmyIe, MpUHAUIEKHOCTh BEUIECTBA K ONPEACTICHHOMY KJIaccy;

- COCTaBJISITh: (POPMYIIBI BEIIECTB;

- oOparaThCsi: ¢ XUMHYECKOH TOCy10i 1 000pyI0BaHHUEM;

- pacro3HaBaTh: PacCTBOPHI MIEIOYEH, KUCIIOT;

- BBIYMCIATH: MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, BBIYUCIATH Maccy, OOBEM,
KOJIMYECTBO BEIIeCTBA MPOIYKTa PEaKkiluy Mo Macce, 00bEMY, KOJIMYECTBY BEIIECTBA UCXOIHOTO,
COJIepXKaIIero NpuMecH;




- HCTIOJIB30BAaTh TaOIHIly PACTBOPUMOCTH JIJIsl ONIPE/ICIICHUSI PACTBOPUMOCTH BEIIECTB.
Memanpeomemnuvle pe3yiomantol.

Yuemy:

- COCTaBJISITh HA OCHOBE TEKCTa TaOIMIIBI, B TOM ducie ¢ mpuMeHneHueM cpencts UKT;
- OIIPENIENATh ACMEKT KJIacCU(UKaLIUN;

- OCYIIECTBJIATH KJIACCU(PUKAIIUIO;

- 3HATb U UCIIOJIL30BAaTh Pa3JINYHbIC (1)0pMI>I MMpeaACTaBJICHUA Knaccmbmcaunn.

Pasnen 5. U3menenusi, npoucxoasinue ¢ Bemecrsamu (114yacos)

[ToHsiTHE SIBNEHUI KaK U3MEHEHU, TPOUCXOIAIINX C BEIIECTBAMU. SIBIICHUS, CBS3aHHbIE
C HU3MEHEHUWEM KpHUCTAUIMYECKOTO CTPOCHMSI BELIECTBA IIPU IIOCTOSIHHOM €ro COCTaBe-
(buznueckue BICHUS.

dusnyeckue SBJICHUS B XUMHUU: JUCTWUISAIMUS, KPUCTAJUTM3allUsl, BbIApUBAaHUE W
BO3TOHKA BEMIECTB, ICHTPUPYTUPOBAHUE.

SIBrieHMs, CBS3aHHBIE C HM3MEHEHHWEM COCTaBa BEIIECTBA, - XHMHUYECKHE PEaKIIUU.
[IpyzHaku u ycioBHUS TpPOTEKaHWs XUMHUYecKuX peakuuid. Ilonstue 00 9K30- H
SHJIOTEPMHUUYECKUX peakiusx. Peaknuum TOpeHHMs KaK 4YacTHBIM Cllydall 3K30TE€PMUYECKUX
peakuuii, MPOTEKAIIUX C BBIACICHHUEM CBETA. 3aKOH COXPAHEHUS MAacChl BEIIECTB.
XUMHUYECKUE YpaBHEHHsI. 3HaUE€HNE UHICKCOB U KOA(D(OUIIMEHTOB.

CocraBiieHHe YpaBHEHHN XUMUYECKUX PEaKiuil .PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM.
Pemenue 3amau Ha HaX0KJIEHUE KOJMYECTBA BELIECTBA, MAcChl MM 00BbEMA MPOYKTA PEAKIIUU
[0 KOJHMYECTBY BeIIeCTBa, Macce WM 00beMy HCXOJHOro BemiecTBa. PacueTsl ¢
WCIIOJIb30BAHUEM TNOHATHUS «HOJIs1», KOrJa HMCXOJHOE BEIIECTBO JAaHO B BHJE pacTBopa ¢
3aJJaHHOM MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA WJM COJEPKUT OMPEACIICHHYIO TOJIIO
MpUMECEH.

Peakuuu paznoxenus. IloHsitTue 0 CKOpOCTM XUMHUYECKHMX peakiui. KartammzaTopsl.
®epmenTs .Peakiuu coequnenus. Karanutnyeckue u HeKaTaIuTHIECKHE peakiuu. O0paTumbie
u HeoOpaTUMble peaknuu. Peakmum 3amernieHus. DICKTPOXUMUYECKUM Psj HaNpsHKEHUN
METAJUIOB, €r0 MCIOJIb30BaHUE JUIsI MPOTHO3UPOBAHMS BO3MOXHOCTH HPOTEKAHMS pPEAKLIUN
MEX/y METAJIJIAMU U PACTBOPAMH KUCJIOT. Peakiuy BBITECHEHUS! OJHUX METAJIJIOB U3 PACTBOPOB
WX CoJIeW JpyruMu Metaiamu. Peaknum oOmeHa. Peakmuu HeWTpanmu3anuu. Y cClIoBUS
MPOTEKAaHUs peakiuii oOMeHa B pacTBOpPAax /10 KOHIA. THUIBI XUMUUYECKUX peaKuil (1o mpu3HaKy
«YUCIIO M COCTaB HCXOJHBIX BEIIECTB M MPOIYKTOB DPEAKIMM») Ha MPUMEPE CBOICTB BOIDI.
Peaknus pas3nokeHus - 37€KTpoJM3 BOJbL. Peakiuu coeIuHeHus - B3aWMOJCHCTBUE BOJBI C
OKCHUJaMU MeTauioB U HemeTaiioB. [loHatne «ruapokcuabl». Peaknum 3amenieHus -
B3aMMO/ICHCTBUE BOJBI C ILIEJIOYHBIMU U IEJIOYHO3EMENbHbIMH MeTajulaMu. Peakuuu oOMeHa
(Ha mpumepe THIPOH3a Cylnb(uIa ATIOMUHUS U KapOuaa KambIus).

Pacuemnvie 3a0auu. 1. BpluuciieHne MO XUMHUYECKHM YPaBHEHHMSIM MAacChl HIIHU
KOJIMYECTBA BEIIECTBA 10 U3BECTHON Macce WM KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYHAKOLIUX
B PEaKIMIO BEIIECTB WJIM MPOAYKTOB peakiuu. 2. BeuncieHnne mMacchl (KOJIWYECTBa BEIIECTBA,
o0bemMa) MpOJyKTa peakluu, €cld HM3BECTHA Macca HCXOJHOTO BEIIEeCTBA, COJEpPIKAIIETO
OTIpeICIEHHYI0 JI0JII0 mpuMeceil. 3. Brlumcrnenne macchl (KOTUYECTBAa BeIIECTBa, 00beMa)
MPOAYKTa PEaKklMM, €ClIM U3BECTHA Macca pacTBOpa U MaccoBas J0Jisl pACTBOPEHHOIO BEILIECTBaA.

Hemoncmpayuu. Ipumeps! ¢pusnueckux spineHuit. 1.I1naBnenue napaguna.2. Bosronka
fona winm OeH30iHOM KucnoThl. 3.PacTBopeHue okpameHHbIX coned. 4.[uddy3us aymmcrsix
BEIIIECTB C TOpSAIIeH JamMmouykyd HakanuBaHus. [IpuMepbl XUMUYECKHX SBJICHHI: a) TOpeHue
MarHusi; 0) B3aUMOJICHCTBUE COJSHOM KHUCIOTHI C MpPaMOpOM WM MEJIOM; B) TMOJIydeHHUE
rugpokcuaa Menu (II); 1) pacTBopeHHME MOIYYEHHOTO THAPOKCHIA B KHUCIOTaxX; 1)
B3aumoieiictBue okcuga menu (II) ¢ cepHoil kuMcnmoToi Tpu HarpeBaHUM; €) pasloKEHUE
MepMaHraHaTa KaJus; ) B3aUMOJEHCTBUE Pa30aBIEHHBIX KUCIOT C MeTamamu. PasnokeHue
MEePOKCHJIa BOIOPOA MOMOIIBI0 JUOKCH 1A MapTraHIla U KaTajaa3bl KapToQens Wi MOPKOBH.




Jlabopamopuvie onvimul. 16.IlpokanuBanne Meau B IUIAMEHH CIHHPTOBKU — HIIU
ropenku.17. 3amenienue meau B pactBope xiopuaa meau (1) sxenesom.

Ilpeomemmnule pe3yivmamol 00yUeHUA.

Yuawuiica oonscen snamo\nonumamo:

- BOKHEUIITNE XUMUYCCKHE MTOHATHS: XUMUYECKas peaKIus, KIACCU(PUKAIIUST XUMHISCKUX
peakuuii,

- OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHECHHS MacChl BEIIECTB.

Yuemo:

- COCTaBJISITh: YPABHEHUS XUMHUYECKUX PEaKIIUiA;

- XapaKTepu30BaTh: XUMUYECKUE CBONCTBA METAJIOB, BO/IbI;

- OMPEENATh: THUIl XUMUYECKON peakluy, BO3MOXKHOCTh MPOTEKAHUS PEAKIIM MOHHOTO
oOMeHa;

- BBIUMCIATH: KOJMYECTBO BEIIECTBA, OOBEM WJIM MacCy IO KOJUYECTBY BEIECTBA,
00BEMY WJIM Macce peareHTOB WM MPOJAYKTOB PEaKIIHH;

- HaOJIFOIaTh ¥ OTIMCHIBATh NMPU3HAKU U YCIIOBUS TEUCHHS XMM.PEAKIUH , Ie7aTh BHIBOIBI
Ha OCHOBAHWU aHaJIN3a HAOIIOJCHHH 32 SKCIIEPUMEHTOM;

- OOBACHATH 3aKOH COXpAaHEHUS MacChl BEIIECTB C TOYKH 3pPEHUS aTOMHO-
MOJIEKYJIIPHOTO YYCHHS.

Memanpeomemunie pe3yibmamol 00yUeHUA.

Yuems:

- COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npuMeHennem cpeacts UKT;

- CcaMOCTOSITENBbHO O(GOPMIIATH OTUYET, BKIIOYAIONIUN OINMUWCAaHWE HAOIIOICHUS, €ro
pe3ynbTaTOB, BBIBOJIBI;

IIpakTukym 1. [Ipocreiimme onepauum ¢ BemecTsom (3 yaca)

Ipakmuuecxas paboma Ne [

[IpaBuna TexXHUKM 0€30MACHOCTH MPH pabOTe B XMMHUYECKOM KaOWHETe. 3HaKOMCTBO C
1a00paTOPHBIMOOOPYTIOBAHUEM M OOpAIICHHUE C HUM.

Ipakmuuecxas paboma Ne 2

OuncTKa 3arpsa3HeHHON OBAPEHHOMN COJIH .

Ipakmuuecxas paboma Ne 3

[IpuroToBrieHue pacTBOPOBC 33JaHHON MacCcOBOIl J10Jiel paCTBOPEHHOIO BEIIECTBA.

Yuawuiica oonscen snamo\nonumamo:

- oOpamatecsi ¢ J1a0OpaTOpPHBIM OOOpPYJOBAaHMEM M HArpeBaTelbHBIMH MpPUOOpamMu B
COOTBETCTBUH C TIpaBuinaMu Th;

- BBINOJIHATH TpocTeimme npuéMel paboThl € JabOpPaTOpHBIM O00OPYIOBAHUEM:
J1a00paTOPHBIM MITATUBOM, CITUPTOBKOM;

-HaO0JI0/1aTh 3a CBOMCTBAMHU BEILIECTB M SIBJICHUSAMH, IPOUCXOIAIIUMHU C BEIIECTBAMHU;

-OMUCHIBATh XUMUYECKUI SKCIIEPUMEHT, JI€JaTh BHIBOIbI;

-TOTOBUTH PACTBOPHI C ONPEAEITEHHON MAaCCOBOM JI0JIEN pACTBOPEHHOTO BEIIECTBA;

- IPUTOTOBUTH PACTBOP M PACCUYUTATh MAaCCOBYIO JIOJIF0 PACTBOPEHHOTO B HEM BEILIECTBA,

Memanpeomemmule pe3yibmamol 00YUeHUAL.

Ymemo:

- CaMOCTOSTEIHFHO UCIOJIb30BaTh OMOCPEI0BaHHOE HAOIIOACHHE.

Pa3znen 6. PacrBopenune. PactBopnl. Peakuum HOHHOro o0MeHa M OKHCJIHTEIBHO-
BOCCTAHOBHMTE/IbHbIE peakuuu. (16 yacos)

PactBopenne kak (Qusuko-xumMuueckuid mpouecc. Ilomstue o ruaparax u
Kpuctayoruaparax. PactBopumocts. KpuBble pacTBOPMMOCTHM Kak MOJENb 3aBHCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMIlepaTyphl.. HachlllleHHbIE, HEHACBIIIECHHBIE U



MEPECHIIICHHbIE PACTBOPHL. 3HAYEHHE PACTBOPOB JUISI MPHUPOJLI U CEIBCKOTO XO35HCTBA
[TousiTHE 00 IACKTPOIUTUYECKON TUCCOIHUAIINN.

DNEKTPOIUTHI U HEAIEKTPOIUTHL. MeXxaHu3M JUCCOIUAIU JIEKTPOIUTOB C Pa3IUYHBIM
TUTIOM XUMHYECKOW CBsi3H. CTENEeHb JJIEKTPOJUTHYECKON muccormanuu. CuinbHbIe U cladbie
3eKTPOJUTHI .JIoHSATHE 00 AMEKTPOTUTHIECKON AUCCOLMAIIMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M AMCCOLMAIMK JJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOW cBsi3u. CTemneHb
ANEKTPOJUTUYECKON Auccormanui. CuibHbIE U clladble 31eKTPOJUThl. OCHOBHBIC TMOJIOKEHUS
TEOPHUH NIEKTPOIUTUYECKON aucconnanuu. MloHHbIe ypaBHEHUs peakuui. Y CI0BUS MPOTEKAHUS
peakuu OOMEHa MEXKIY OJJICKTPOJIMTAMH JIO KOHIIAa B CBETe HWOHHBIX TIPEICTABJICHUN
Kitaccudukanus noHOB 1 UX cBoiicTBa. KuCiioTel, nx kiaccudukanus. Jlucconnanus KucioT 1
HUX CBOMCTBAa B CBETE€ TECOPHUHU DJICKTPOJUTHUYECKOW AHMCCOIMANUHA. MOJNEKYISIPHbIE U HMOHHBIE
YpaBHEHUS PEaKIuid KUCIOT. B3anmoaecTBie KUCIOT ¢ METAIaMU. DIEKTPOXUMHUUECKHUI PsiJl
HaNpsDKEHU METAIIIOB. B3auMoJencTBUE KHUCIOT C METaUIaMM MU OKCHJIAMH METaJUIOB.
B3anmopeiicTBie KUCIOT C OCHOBAaHUAMMU - PEAKIUS HeUTpan3anuu. B3auMoielicTBue KUCIOT C
cosisimu. VMcnosib30BaHME TaONUIIBI PACTBOPUMOCTHU JIJIST XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
KHCJIOT.

OcHoBanusi, ux kimaccudukanus. Jlucconmamnusi OCHOBaHWNW M WX CBOWCTBA B CBETE
TEOPUH DJIEKTPOJIUTHYECKOM JUCCOIMAlMU. B3auMOJeHCTBUE OCHOBaHUW C KHUCIOTaMH,
KUCJIIOTHBIMH OKCHJaMH ®  coisiMu. VMcmonp3oBaHue  TaOMUIBI  PacCTBOPHUMOCTH  JUIS
XapaKTepPUCTUKH XMMHYECKUX CBOWCTB OCHOBaHWU. Pa3nmokeHne HepacTBOPUMBIX OCHOBAaHHM
npu HarpeBanuu. Conu, X Kiaccupukauus M auccouuanust B cBere TOJl. pa3iavuHBIX TUIIOB
cosnei. CBOMCTBA COJIEH B CBETE€ TEOPUHU AIEKTPOJUTUUECKON Auccoruanuu. B3anmopaeiicteue
COJIEH C METaJIaMU, YCJIOBHUS MPOTEKAHUS ATUX peakiuil. BzanumoaencTsre coei ¢ KUCI0TaMu,
OCHOBaHUSIMH U coJisiMH. Vcmonp3oBaHue TaOMHMITBI PACTBOPUMOCTH [UISl XapaKTEPUCTUKH
XUMUYECKUX CBOMCTB coisieil. OO0oOmeHne cBeneHud o0 oOKcumax, WX Kilaccupukanuu u
XUMHUUYECKUX CBOMCTBax. ['eHeTHueckue psiabl METAIJIOB U HEMETAJJIOB. ['eHeTndeckas CBS3b
MEX1y KJIacCaMU HEOPTraHWYECKUX BEUIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakinu .OnpeneneHue CTENEeHH OKHUCICHUS s
2JIEMEHTOB, OOpa3yIONIMX BEIIECTBA pa3HBIX KiaccoB. Peakiuum monHoro obmena um OBP.
OKHCIUTEIb U BOCCTAHOBHUTENH, OKHCICHHE M BOCCTaHOBJIEHME. Peaknuu HOHHOIO oOMeHa U
OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIE  peakiuuu. (CocTaBieHWe YpaBHEHUW  OKHUCIHMTEIBHO-
BOCCTAHOBHUTEJILHBIX PEAKIIUA METOJIOM AJIEKTPOHHOTO Oanmanca. CBOHCTBA MPOCTHIX BEIIECTB -
METAJUIOB W HEMETAJUIOB, KHUCJIOT M COJIM B CBETE MPEJACTaBICHUH 00 OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX MPOIECCAX.

Lemoncmpayuu. VIcribiTaHWE BEHIECTB M MX PAaCTBOPOB Ha 3JIEKTPOIPOBOJHOCTD.
3aBUCHUMOCTD 3JIEKTPOIPOBOJAHOCTU YKCYCHOM KHUCIOTHI OT KOHLIEHTpauuu. B3aumoneiicTBue
IIMHKA C CEpOH, COJITHOM KuciaoToi, ximopuaoM meau (I1). [openne maruus.

Jlabopamopusie onvimul. 18. Peakuum, XapakTepHbIC IS PaCTBOPOB KHCIOT (COJISTHOM
unu cepHoit). 19. IlonydyeHue u cBOIiCTBa HEPACTBOPUMOTO OCHOBAHMS, HAIIPUMEP THIPOKCHIIA
menu (II). 20.B3aumoneiicTBHepacTBOPOB XJIOopHaa HATpHWs W HUTpaTa cepedpa. 21. Peakuun,
XapakTepHbIe JUIsl PAcTBOPOB Imenoueil (TUAPOKCUIOB HaTpus wiu Kamusi). 22. Peakuuu,
XapakTepHble UIsi pacTBOpoB coyied (Hampumep, s xiopuga meau (II)). 23. Peaxnuwm,
XapaKTepHbIE JUIsi OCHOBHBIX OKCHUJIOB (Hampumep, Uisl okcuaa kKaiabuus). 24. Peakuumn,
XapaKTepHbIe I KUCIOTHBIX OKCHIOB (HampuMmep, Ui YIIIEKUCIOTOo Tasa).

Ilpeomemmnule pe3yibmamol 00yUeHUSL.

Yuawuiica donsicen snamov\nonumamo:

- KJ1accU(DUKAIMIO BEIIECTB MO0 PACTBOPUMOCTHU B BOJE, (DOPMYIBI KUCIIOT,

- BOKHEUIINE XUMHUUYECKUE TTOHATHUS: JIEKTPOJIMTHI, HEAJIEKTPOJIMTHI, dJIEKTPOJIUTHYECKAS
JHUCCOIAINS , HOH, OKHUCIIMTEIb, BOCCTAaHOBUTEIb, OKUCIIEHHE, BOCCTAaHOBJICHHE.




Ymemo:

- COCTaBIATH: (HOPMYNBI KHCIOT, COJEH, OCHOBAaHHIA,; ypaBHEHHUS DJICKTPOJUTHUECKOM
JUCCOLMALMN KUCIIOT, OCHOBAaHUM, COJIEH, MOJIEKYJSPHBIE IIOJHBIE U COKPAIlCHHBbIE HOHHbBIE
YPaBHEHUSl peakuil ¢ y4€TOM 3JIEKTpoJMUTOB, ypaBHeHuss OBP, ompenenars okuciautenb u
BOCCTAaHOBHTEIIb;

- XapaKTepHU30BaTh: XUMHUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUM, COJIEH C TOYKM 3PEHUS
TOL;

- OIIPEENATh: BO3MOXKHOCTh IPOTEKAHUS peaKLIMi HOHHOTO 0OMEHA, CTENEHb OKUCIECHUS
JJIEMEHTA B COCMHEHUH, IPUHAJUIEKHOCTD BEIIECTB K OIPEACIICHHOMY KJaccy;

- OOBSICHATD: CYIIIHOCTh peaKiiuii 0OMeHa;

- Ha3bIBaTh: KUCJIOThI, OCHOBAHUs, COJIH;

- pacro3HaBaTh: PaCTBOPHI KUCIIOT, IEI0YEH;

- BBIUUCIIATH: MacCy, 00bEM U KOJMYECTBO BEIIECTBA 110 YPABHEHHUIO PEAKIIUM.

Memanpeomemnule pe3yivmanul 00y4eHu.

Ymemo:

- 1eJ1aTh NTIOMETKH, BBIITUCKH, IMTUPOBAHNUE TEKCTA;

- COCTaBJATh JOKJAJd; COCTaBJISATH Ha OCHOBE TEKCTa TrpaUKd, B TOM YHUCIE C
npuMenennem cpeacts UKT.

IIpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB. (14yac)

Ipakmuueckasa paboma Ne4.

BoinosiHeHue OmBITOB, JAEMOHCTPUPYIOLIUX TE€HETUYECKYIO CBA3b MEXIY OCHOBHBIMU
KJIacCaMU HEOPraHMYECKHX COEANHEHHIL.

Yuawuiica donxycen ynemas:

- oOpamatecsi ¢ 7a0. 00OpYyIOBaHWEM U HarpeBaTeIbHBIMH MpUOOpaMH, COOIIOIas
npasuia Th;

- IefaTh BBIBOJBI 10 pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;

- HaOJII0/1aTh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSMU, IPOUCXOISIIUMU C BEIIECTBAMHU.

Pexomenayemasi sureparypa.

1. Jluteparypa, ucnojib3yeMasi yqaurejaeM

- OCHOBHAf JIUTepaTypa

1. Tabpuensn O.C. IIporpamma kypca xumuu ais 8-11 kimaccoB o011eo0pa3oBaTeIbHBIX
yupexxaenuit. — M.: JIpoda;20015r.

2. T'abpuensan O.C. Xumus: 8 kiacc : yueOHUK 151 0011e00pa30BaTeIbHbIX YUPEKICHUM.
— M.: lpoda,2015

- 1OMOJIHUTE/IbLHASI TUTepaTypa

1. T'abpuensu O.C. Mzywaem xumuio B 8 ki.. auaaktuueckue matepuainsl / O.C.
I'abpuensn, T.B. CmupnoBa. — M.: biuk miroc

2. Xumus: 8 kiacc: KOHTPOJIbHBIE U ITPOBepoUHble paboThl kK yueOHuky O.C. ['abpuensna
«Xumus. 8 knacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Yakosa u 1p. — M. : [Ipoda;

3. I'abpuensu O.C., Bucko6oitnukosa H.I1., SmrykoBa A.B. HactonbpHas kHUra yauresns.
Xumust. 8 ki1.: Metoauueckoe nocodue. — M.: lpoda;

4. T'abpuensu O.C., PynoB H.H., Tonkyno B.M. Xumuueckuii skcriepuMeHT B IIKOJeE. §
knacc. — M.: JIpoda

5. Xumusa. Coopauk 3amad. 8-9 kmaccel. E.B.CaBunkuna., I'.Il.JIormHoBa.- M.:ACT-
ITPECC,2001.-400c.

2.JIntepatypa, pekoMeHAyeMasi A1l y4aluXxcs.

- OCHOBHAsl JIUTepaTypa



I'abpuensn O.C. Xumus: 8 kinacc : yueOHUK Ui 0011e00pa30BaTeNIbHBIX YUPEIKICHUN. —
M.: Ipoda, 2015.

- JOTOJIHMTEIbHAA JIUTEepaTypa

1. XKypHnan «Xumus B 1IKOJIEY;

2. Koutpen - Xwumus mna Bcex (http:/kontren.narod.ru). - wuHpOpPMAITMOHHO-
o0pa3oBaTeNbHBIA CAaUT I TEX, KTO H3y4aeT XHWMHUIO, KTO €€ TpEemnoaeT, Uil BCEX KTO
MHTEPECYeTCsl XUMUEM.

3. Amxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mUX CaANTOB PYCCKOSI3BIYHOTO
XUMUYecKoro VHTepHeTa OpHUEHTHPOBAHHBIA Ha YYHTENsI M YYECHHKa, NpernojaBaTeNs u
CTYZICHTA.

4. DHIMKIONEANYECKUH CIOBAaph IOHOIO XUMHKA



KaHeHI[apHO — TEMATHYCCKOC IVIAHUPOBAHUC 110 XUMMHH, 8 ki1acce

(MHAMBHUAYAJBbHOE IJIAHUPOBAHHUE)

OTHOCUTENIbHBIC aTOMHBIC B

K02 dUIMEHT, 3aMTUCH U YTeHHE GOPMYIL.

Ne Tema ypoka DJIeMeHTHI CO/lep:KaHUA JKCIEepUMEHT. TpeboBanus K ypoBHIO
n/n (THII ypoka) . — 1eMOHCTPALMOHHBIH | NOATOTOBKH BbINYyCKHHUKOB
Hara JI. — naGoparopHblii
Beenenne (4 1)
1 XHMHsI — HayKa O BEIIECTBAX, XHMHS KaK 4acThb ecTecTBO3HaHus. Xumus — | JI.1. cpaBHeHHE CBOWCTB 3HaTh: OCHOBHBIE MTOHATHS,
MX CBOMCTBAaX M NPEBPALICHUSAX | HAYKa O BEIIECTBAaX, UX CBOWCTBAX U TBEPABIX KPUCTAUINUYECKUX | YMETh:
(6600mbi1L) MpEBPAICHUSIX. ATOMBI U MOJIEKYJIBI. BEIIECTB U PaCTBOPOB. HCIIOJIB30BaTh MMOHATHS IIPU
[Ipocteie BemecTBa. Cl0XKHBIE BENECTBA. XapaKTEPUCTHUKE BEUIECTB
CpoiicTBa BelecTB (OPMbI CYIIECTBOBAHUS
XMMHYECKUX DIIEMEHTOB.
2 [IpeBpaiienre Bemniects. Posb Xumunueckas peakius. Posib xumuu B xu3Hu | . B3auMoeiicTere 3HaTh onpeesieHue
XMMMH B )KM3HU YEJIOBEKA yenoBeka. McTopust BOSHUKHOBEHUS U Mpamopa ¢ KUCIOTON U (bU3NYECKUX U XUMHYECKUX
(usyyenue H06020 mamepuana) | pa3BUTUSA XUMHUH IIOMYTHEHHE U3BECTKOBOU SBJICHUH, IPU3HAKU
BOJIbI XUMHYECKUX PEAKLIUH,
JI.2. cpaBHEHHE CKOpOCTH YCIIOBUS U TEUCHHUSI PEAKLIUH.
MCIIapEHUs BOJIBI,
OJIEKOJIOHA U 3THJIOBOTO
CHMPTA ¢ PUIBTPOBATHHOM
Oymaru
3 Ilepnoanueckas cucrema O0603HaueHNE XUMUUECKUX HJIEMEHTOB. YMerb Ha3bIBaTh:
XHUMHUYECKHUX HIEMEHTOB. OO011ee 3HaKOMCTBO CO CTPYKTYPOM TaOIUIIbI XUMHUYECKUE DJIEMEHTBHI 110 UX
3Haku XuMuueckux uieMenTos. | JI.M. MenneneeBa: nepuops! ¥ rpyIIib. CHUMBOJIaM, NIEPHObI OOJIbIINE
(KoMOUHUPOBANHbI) U MaJible, TPYIIBI U
HOJrpYNIbI (IJIaBHBIE U
MoOOYHBIC)
3Harb 3HaKu nepBbIx 20
JJIEMEHTOB.
4 Xumuueckue GopmMyIbl. Xumnueckas Gopmyra, HHIEKC, 3HaTH/MOHUMATB -

XUMHNYECCKHUEC NMOHATHUA:




MoneKkynsipHble MacChl.
MaccoBast 10Ji 3JIEMEHTA B
COCTMHCHUH

(yceoeHUue HasvblKo8 U yMeHUil)

OtHocuTeNbHAs aTOMHas Macca.
OTHOcuUTEeNbHAs MOJICKYJIIpHAs Macca. 3aKOH
IOCTOSIHCTBA COCTaBa. BrruncieHue
MAacCOBOH JIOJIH 3JIEMEHTA B XUMHUYESCKOM
COCIMHEHHH, YCTAaHOBJICHUE IIPOCTEHILIEH
(hopMyIIBI BEILIECTBA ITO0 MACCOBBIM JIOJISIM
9JIEMCHTOB

OTHOCHUTEIbLHAS aTOMHAs U
MOJIEKYJISIpHAs Macca,
XHUMHUYecKas (hopMmyna
BbIYHCASIIOT MacCOBYIO JIOJTIO
XUMHYECKOTO DJIEMEHTA B
COEIMHEHUHU
YMerb onpeaessith:
Ka4eCTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB
BEIIECTBA I10 XUMUYECKON
dbopmyie

-8bIYUCTIAMD.
OTHOCHUTEIBHYIO
MOJIEKYJISIPHYIO MAcCy
BEIIECTBRA;

ATOMBI XUMHYECKHX 3JIEMEHTOB (54)

OCHOBHEIE CBEICHUS O
crpoeHun atoma. M30Tombl
(u3yueHue Ho8020 Mmamepuaia)

Crtpoenue atoma. Aapo (mpoTOHBI,
JNIEKTPOHBI, HENTpoHbI). JlokazaTenbcTBa
CJIOHOCTHU CTPOEHHS aTOMOB. OTBITHI
Pezepdopna. M3oTomel. SnepHbie IPOIECCHI.

J. Mmozenu aToMOB

XUMHUYCCKUX 3JICMCHTOB.

JI.3. MosienupoBanue
MIPUHIIMIIA ICHCTBHUS
CKaHHMPYIOIIETO
MHKpPOCKOIIa

3HaTh CTPOCHHE aToMa,
COCTaB aTOMHOTO sJIpa,
orpezesieHle H30TOIOB, TPU
BU/JIA U3ITyYCHHUS,
omnpezesieHNe MOHITHS
«XUMHUYECKHUN IIEMEHT.
onpeeNeHHs TOHSITHS
XUMHYECKUHN DJIEMEHT

Onekrponsl. CTpoeHue
AIIEKTPOHHBIX
obo0uek

aTOMOB

XUMHYECKUX
AJIEMEHTOB.
(KOMOUHUPOBAHHDLLL)

DnekTpoHHas 000JI0YKa aToMa.
DHepreTHYecKue ypoBHH
(3aBepILIeHHBIH,
He3aBepILeHHbII )

YmMmern

COCTABJISITh. CXEMBI
CTPOEHMS aTOMOB IEpBbIX 20
AJIEMEHTOB B MEPHUOINYECKOU
cHUCTEME -00bSACHATD:
(bu3HYECKUIl CMBICIT HOMEPOB
IPYHIbI U IEPHOJA, K
KOTOPBIM TTPUHAICKUT
anement B [ICXD J1.1.
Menpeneena,




3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 2JICMEHTOB B
npezenax MajiblX NepHoIOB U
TJIABHBIX TOJIIPYIIIL.

7 Nonnas cBa3p. Metayumnueckast | Ctpoenue Mosiekys. MIoHbI mooKuTeIbHbIC 3HaTH/OHUMATD -
XUMUYECKas CBS3h u otpunarenbHbie. OOpa3oBaHHe HOHOB. XHMHUYeCKOe MOHATHE:
(YpOK-npakmuxkym) HNonnas xumudeckas CBsi3b. HOH,

B3aunmMoseiicTBie aTOMOB METAJIOB MEXTY MOHHAsl XUMHYECKasi CBSI3b
co0o011 - 00pa3oBaHNE METAJUTMUECKON CBS3H METaJUTMYEeCKast CBSI3b
YmMmerb
onpeaeasiTb MOHHYIO CBSI3b B
XUMUYECKUX COCTUHEHUSX,
COCTaBJISITh CXEMBI
00pa3oBaHMsI HOHHBIX
COEeIUHEHNH.

8 KoBanenTtHas HenomnsipHas KoBanenTHas HenoaspHas CBSI3b, CXEMbI JI.4. u3roroBieHue 3HaTh onpeeseHue
XuUMUYECKas CBSI3b. 00pazoBaHUs CBsI3H, JICKTPOHHAS U MOJIETIEN MOJIEKYJT HETOJIIPHON KOBAJICHTHOM
KoBanenTHas nonspHas CrpykrypHas ¢opmynbsl. KoBaaeHTHas OMHAPHBIX COCTUHEHUI CBSI3U, MEXaHU3M
XHUMHYECKast CBS3b. MOJISIPHAs. XUMUYECKast 00pa3oBaHUs CBA3H.
(u3yuenue HOB020 Mamepuana) CBSI3b. DJIEKTPOOTPULIATEILHOCTD ONpeIEIeHHE

ANEKTPOOTPULIATEIBHOCTH,
KOBAJICHTHOM MOJIAPHOM
CBSI3U, MEXaHU3M
00pa3oBaHus CBA3U
Ymersb onpenensTh
KOBAQJICHTHYIO TOJIIPHYIO
CBSI3b B COC/IMHEHUSIX,
3alUCBIBATH CXEMY
00pa3oBaHMs CBS3H.

9 Konrpouabnas padora Nel mo KonTponb 3HaHuM, yMEeHUHN, HaBBIKOB, YmMmerb npumensTs 3YH,
TeMe « ATOMBI XUMHYECKHUX MOJIYYE€HHBIX IPU U3YYEHUU JAHHOU TEMBI. MOJIyY€HHbIE TTPU U3yYEHUU
AIIEMEHTOBY (KOHMPOJIb, OYEHKA TEeMbI «ATOMBI XUMUYECKUX
U KOppeKyust 3HaHu) AJIEMEHTOB.

IIpocThie BenecTBa (44)

10 IIpoctele BemecTBa — MeTasuibl, | [IpocTsie BemecTBa - Meraisl. IIpocTeie J1. 0Opa3ibl METauIoB Ymern:

HEMETAIUIBI (U3yUeHUe HOBO2O BEILIECTBA — HEMETAJUIbI. AJUTOTPONUS 00pa31pl 0eNoro ¥ KPaCHOTO | XapaKTepH30BaTh:




Mamepuana)

dochopa

JI.5. 03HaKOMJICHHE C
KOJUICKIIMEH METaJlJIOB
JI.6. 03HAaKOMJICHHE C
KOJIIEKITNEH HEMETaJIJIOB

CBA3b MEXY CTPOCHUEM U
CBOMCTBaMH METAJJIOB
II0JIOKEHUE HEMETAJIJIOB B
MEPUONYECKON CUCTEME;
CTPOEHHE aTOMOB HEMETAJUIOB
HCIO0/1b30BATh
IPUOOPETEHHbIE 3HAHUS IS
KPUTHYECKON OLEHKHU
uH(pOpMaIK O MeTajiax,
HCIOJIb3YEMBIX B OBITY.

11 KommuectBo Bemecta. Moib. KomnmuecTBo BemecTBa v €IMHULIBI €70 . MOJIApHBII 00bEM 3HATH/MOHUMATH-
MouisipHasi Macca BellecTBa. WU3MEPEHHSI: MOJIb, MMOJIb, KMOJIb. ra3000pa3HbIX BEIIECTB XUMHYeCKHe MOHATHS:
Mounsipblit 00b€M ra3oB. 3akoH | [loctosiHHas ABoraapo. MomsipHas macca. MOJIb, MOJISIDHASI Macca
ABorazpo Monsipablit 00BEM. MIJITUMOJISIPHBINA U MOJISIPHBIN 00BEM

KHJIOMOJISIPHBIA 00BEMBI T'a30B. YMerhb- BBIYMCIATD:

(KOMOUHUPOBAHHDIIL) - MOJISIPHYIO Maccy,
KOJIMYECTBO BEIIECTBA, IO
KOJINYeCTBY (Macce)
ra3o00pa3HOTO BEIIECTBA €ro
00BeM, 10 00BeEMY
ra3o00pa3HOTO BEILIECTBA €ro
KOJIMYECTBO (Maccy).

12 Pemenue 3anau no popmynam Brinonnenue ynpaxHeHHH ¢ YMerb NpUBOAUTH PACUETHI
(uccnedosanue u perexcus) WCIT0JIb30BAaHUEM TOHATHH: «O0BEMY, o gopmynam c

«MOJIbY, «KOJIMYECTBO BEILIECTBAY, UCIOJIb30BAaHUEM MOHITHIA: J1/,
«Maccay, «MOJISIPHBIA 00beM. Mm, M, NA.

13 KonTtpoasnas KonTponb 3HaHu#, yMEHHIA, HABBIKOB, YMeTb IpUMEHSTH 3HAHUA,
padora Ne 2 o Teme MOJIYYE€HHBIX IPU U3YYEHUU JAHHOU TEMBI. YMEHHUSI, HAaBBIKHU MIPU
«IIpocThie BemecTBa» n3ydeHuu temsl «IIpocTeie
(KOHmMpOTIb, OYeHKa U BEILIECTBAY.

KOppeKyusi 3HaHuli)
CoennHeHUus1 XMMHYECKHX 3J1€eMEHTOB (84)
14 ‘ Crenenp ‘ bunapueie coenunenus. Ilonsatue o creneHu ‘ ‘ 3HaTh onpeencHue




Oxucnenus. bunaphsie
COCIIMHEHUS (U3yUeHUe HO8020
mMamepuana)

okucieHus. OnpeseneHne CTeneHu
OKHCJICHHUSA B 6HHapHBIX COCAUHCHUAX.
Cocrasnenue popmynbl OMHAPHBIX
COEJIMHEHUI MO CTETIEHU

OKHCJIEHHS, OOIIMiA CI10co0 MX Ha3BaHUS.

MIOHSTHUS «CTETICHb
OKHCJICHUS» .Y MeTh
ONPEIETATh CTENCHb
OKUCJIeHUs 10 popmyrie
BELIECTBA U COCTaBJIATh
(bOopMYIIBI IO CTETICHH
OKHUCJICHUS, UCTIOJB3YsI TIPU
ATOM ST
AJIEKTPOOTPULIATEILHOCTH.

15 Oxkcupl. Oxcunpl. ['mapust J1. oOpa3siibl OKCHJIOB. 3HaTB/MOHUMATH
Jleryuune JI.7. o3HakomiieHHE ¢ XUMUYECKOE TIOHATHE:
BOJIOPO/THBIE KOJUIEKITEH OKCHIOB OKCH/IBI
COCTMHEHUSL. (NPOOYKMUBHDLI) JI.8. o3HakomIIeHHE CO Ymersb
CBOMCTBaMHU aMMHaKa Ha3bIBATh. OKCHJIBI IT0 UX
JI.9. xauecTBeHHas peakius | Gpopmynam
Ha YIJIEKUCIIbIN ra3 onpeeJfATh . CTEIIEHb
OKHCJICHUS DJIEMEHTOB B
OKCHJIaxX
16 OcHoBaHwUs. OcnoBanus. Monsl. KaTHOHBI 1 aHUOHBI. J1. oOpa3iibl OCHOBaHUIA. 3HaTh/MOHMMATD
(KOMOUHUPOBAHHDLLL) Omnpenenenue xapakrepa cpe/bl. KucnotHo-menoynsie XUMHYecKue MOHATHUS:
WNuaukaTopel UHUKATOPHI U U3MEHEHUE OCHOBaHUS, LIEIOYH.
UX OKPACKH B LIEJIOYHOU Ymerb
cpene Ha3bIBATh: OCHOBAHUS 10 UX
dhopmynam
COCTABJIATH: XUMHUECKUE
(dbopMyIIbl OCHOBAHU;
onpeaeasiTb: OCHOBAHUSA IO
ux (opmynam
17 Kucnotsr Kucnotel. Onpenenenne xapakrepa cpeapl. J1. 0Opa3ibl KUCIOT. 3HATH/MIOHUMATD -

(npoOyKmMueHblL)

HNunukaropsl

KucnotHo-menounsie
WHAUKATOPHI U U3MEHEHHUE
UX OKPaCKH B HEUTpaIbHOU
Y KUCIIOTHOU Cpeaax.
YHUBepCanbHbI UHAUKATOP
Y U3MEHEHHE €r0 OKPaCKH B

XMMHYECKOe NMOHSATHE:
KHCJIOTA, IIEI0Yb.

YMeThb - HA3LIBATD:
KHUCJIOTHI IO UX (JOpMyIIam -
COCTABJIATL: XUMUYCCKHE
(bOopMyITBI KHCIIOT




pasnnuHbix cpenax. [lkana
pH. JLI.10. onpenenenue pH
PacTBOPOB KHCIIOT,
1iesiouel v BOJpI.

JI.11. onpenenenue pH
JIMMOHHOTO U SI0JIOYHOTO
COKOB Ha Cpe3€ II0I0B

OTIpPeNeIATH: KUCIOTHI TI0 HX
dopmynam.

18 Comu kak nipousBoanbie kucaotr | Comm. CocraBienue GopmMys o CTerneHu J1. oOpa3siisl coneit 3HaTH/MOHUMATH
¥ OCHOBaHHIA OKHUCJICHUS JI.12. o3HaKOMJICHHE C XUMHYECKOe MOHSATHE: COJIb.
(KoMOUHUpOBaHHbLLL) KOJUIEKLMeN coneit Ymern
HA3bIBATh: COJIH IO UX
hopMmynam
COCTABJISATh: XUMHUCCKUC
(hOpMYIIEI COJIEH ;
onpenesiTh: COJIH IO UX
dbopmynam
19 AMopdHBIC U KpUCTaUTMUECKUe | BemecTBa B TBEpIOM, KUJIKOM U J. monemu 3HaI0T KJIacCH(DUKAITHIO
BEIIECTBA (KOMOUHUPOBAHHBIL)) | Ta3000pa3HOM COCTOSHMU. KpucTamuinueckue | KpUCTaUIMYeCKUX pelieTok | BemecTs. Mcnonb3ys 3HaHus
1 amop(dHBbIe BellecTBa. 3aKOH IMOCTOSIHCTBA | XJIOpUJa HaTpus, aliMasa, JUTSL KPUTUYECKON OLIEHKU
coctaBa. THUIBI KPUCTAJUTMUECKUX PEIIETOK YIJIEKUCIIOTO rasa nH(pOpMaIUH O BEIIEeCTBAX,
(aToMHas1, MOJIEKYJIsIpHAsA, METaJITH4YecKas, JI.13. o3HakomMiieHHE C UCIIOJIb3YEMBbIX B OBITY
MOHHAs) KOJUIEKLMEH BEIIECTB C
pa3HbIM TUIIOM
KPUCTAJUTMYECKOU PEIIeTKH.
WzroroBnenue moenei
KPUCTAJUIMYECKUX PEIIETOK
20 UucThle BEUIeCTBa U CMECH. Pa3znenenue cmeceii BemectB. OuncTka J1. IpUMephl YUCTHIX 3HaTh omnpeseneHue NOHATUI
Paznenenue cmeceii. Ouncrka BemiecTB. OunpTpoBanue. JucTusius, BEIIECTB U CMECEH. «UHCTHIE BEIIECTBAY ,
BEIIECTB (NPOOYKMUBHDIIL) KpPUCTAJUTU3aIMs, BO3TOHKA, JI.14. o3HakoMIeHHE C «CMecu», UX OTIHYHE.
HEeHTpUGYrUpOBaHUE 00pa31oM TOPHOH MOPOIbI CIOCOOBI pa3ieNieHus: cMecen
Ymers pazinuarh
OJIHOPOJIHBIE U HEOTHOPOTHBIC
CMECH, pa3AeiisiTh UX;
3HAaYEHHE CMecell B MPHUpOJIe U
JKU3HU YeJI0BEKa.
21 MaccoBast 1 00bEMHAST TOTH MaccoBast 1 00bEMHAS 0TI KOMIOHEHTOB 3HAaTh OMpe/eIeHue MacCOBOM




KOMIIOHCHTOB CMECH (pacTBOpa).

(npoOyKmMusHbwliL)

cMmecu (pactBopa). Pacu€rel, cBsi3aHHBIE C
HUCITOJIB30BAHUEM INOHATUA «O0JISD).

JIOJIU paCTBOPEHHOTO
BEIIECTBA.

YMerb BBIYUCIIATH MACCOBYIO
JIOJIIO B PacTBOpPE U 0OBbEMHYIO
JIOJIFO ra3ax.

N3meHeHnus, mpoucxoasimue ¢ BemecrsamMu (44)

22 3aKOH COXpaHEHUS MACChHI 3aKOH COXpaHEHHS MaCChl BEIIECTB. 3HaTh OTIpe/IcIICHHE
BEIIECTB. XUMHUYECKHE ITonsiTHE O XUMHUYECKOM YpPaBHEHUU. XMMHUYECKHUX YPaBHEHUMH,
YpaBHEHUSL. (YCBOEHUE HABLIKOG U | 3HAUEHUE UHICKCOB M KOY(PPHUITUEHTOB. 3HaueHue KodpduieHTa B
VMeHutl) CocraBieHue ypaBHEHUI XUMHYECKU XUMHYECKUX YPABHEHUSIX.

peaKIuid. YMerb coCTaBIATh YpaBHEHUS
peaxiuii Ha OCHOBE 3aKOHa
COXpaHEHUsI MaCChl BEIIIECTB,
paccTaBiIsTh KOADOUITUCHTHI.

23 Peakium paznoxenus. [lonsatus | Peaknuu paznoxenus. [lonmydenne . mony4yeHue rupokcuaa 3HaTh onpeeNieHue peakui
0 CKOPOCTH XUMUYECKOH kuciopoa. [loHATHS 0 CKOPOCTH MeJTH, Pa3JI0KCHHE Pa3JIOKEHUS U COCTMHCHUS.
pEeaKIMM U KaTajin3aTopax. XuMHu4ecKoi peaknuu. Katanuzaropax. nepMaHTaHaTa Kajusi, ompeeIeHUE PeaKIUi
Peakuu coenunenus. [lenoukn | depmenTsl. Peakiuu coemuueHusl. Pa3Io’KEeHHE TTEPOKCH 1A COCMHCHHUSI.

MIEPEX0JIOB (1POOYKMUBHDLLL) Karanmutnueckue n HeKaTaIUTHICCKUE BOJIOPO/1a C TIOMOIIIBIO YMeTh OT/IMYaTh PEAKIINU
peakiuu, 00paTUMbIE H HEOOpaTUMBIC JTUOKCHIa MapraHIa Pa3JIOKEHUS U COSTMHEHUS OT
peaKIuu. JI.15. okucieHue Meau B JPYTrUX TUIIOB, COCTABJIATh

MJIaMEHU CIIMPTOBKH YpaBHEHUS PEAKIUi JAHHOTO
THIIA. OTJINYATh PEAKIIUH
COCMHCHHM OT APYTrUX THIIOB
pEeaKInid, COCTaBJIATh
YpaBHEHUS peaKUil JaHHOTO
THITA
24 Peakuuu 3amemenus. P Peakuuu 3amemenus. OOue XMMUYCCKHIE JI. B3aMOIeiiCTBHE 3HaTh onpe/ieTIeHNE peaKIUii

aKTUBHOCTH METAJLIOB. Peakinu

oOmena. [Ipasusno beprosie
(uccnedosanue u peghnexcus)

CBOIICTBa METAILIOB: PEAKIINU C KUCIOTAMU,
COJISIMU. PsiT aKTUBHOCTH METAJLIOB.
Peakuuu ooMena

pa30aBIEHHBIX KUCIOT C
MeTaJUlaMU. PaCTBOPEHUE
TUIPOKCUIA MEIH B
KHCJIOTaX, B3aUMO/ICHCTBUE
OKCHJIa MEJIM C CEPHOM
KHCJIOTOU MPU HAarpeBaHUU

3aMeIIeHUs. OTIpeIeTICHHE
peaxiuii oOMeHa u
HEUTpanu3aIuu, yCIOBUS
MPOTEKaHUs peakiuii oOMeHa
JI0 KOHIIA.

YMeTh OTIINYaTh PeaKIiu




JI.16. 3aMenieHue Meau B
pacTBope XJIOpUIa MEIu
JKEIE30M

3aMEIeHUs OT IPYrUX TUIIOB
peaKkuui, 3HaTh YCIOBUS
TEUEHUSI U YMETh COCTaBJIATh
YpaBHEHMUS peaKIuii
B3aMMO/ICHCTBUS METAIIJIOB C
pacTBOpaMH KUCJIOT U COJIEH,
UCIIOJIb3YA PsiJl aKTUBHOCTH
METaJUIOB. OTINYATh PEAKIIUH
oOMeHa OT APYruX TUIOB
peaKkuui, COCTaBIsATh
ypaBHEHUS JAHHOTO THIIA,
OTIPENIETISATH BO3MOYKHOCTh
MIPOTEKaHUs peakuii oOMeHa
JIO KOHIIA.

25 Kontpoasnas padora Ne3 no Kontpone 3VH, nony4eHHsbIX, Npy U3y4EHUHN YMerh NpuMEHATh 3HAHMUS,
TeEME JAHHOU TEMBI. YMEHHS U HaBBIKH,
«M3MeHEeHH, TIPOUCXOAAUINE C MIOJIyYEHHBIE B XO€ U3y4CHUS
BEIECTBAMM. TeMsl «3menenus,

IIPOUCXOSIIHE C
BELIECTBAMUY, ITPU
BBITIOJIHEHUN KOHTPOJIbHON
paboTHI.
PaCTBOpeHI/Ie. PaCTBOpr. Pealcmm HOHHOI0 00MeHa M OKHCJIUTEJIbHO — BOCCTAHOBHUTEJIbHbBIE
peakuu (8 4)
26 ONEKTPOIUTHI U ONEKTPOINUTEI U HEANEKTPOINUTEL. MexanusM | JI. ucnbiTaHue BENECTB U UX | 3HATH/MIOHUMATD

HEAIEKTPOJIUThI. OCHOBHBIC
TIOJIOXKCHHUS TEOPUU
ANIEKTPOJIUTHUECKON
JMICCOITMAIINH. (YCc8OeHUe
HABLIKOG U YMeHUil)

O]1, creniers DJ1, cunbHBIC U Cl1a0bIe
ANEKTPOJIUTHI DIEKTPOTUTHYECKAS
JIUCCOLIMAINS KUCTIOT, IIeJIoUeii U CoJIcH B
BOJHBIX pacTBopax. MoHsl. KaTHOHEI 1
aQHUOHBI. VIOHBI TPOCTHIE U CIIOKHEIE,
TUAPaTHPOBAHHBIC U HETUPATUPOBAHHBIC

pPacTBOpPOB Ha
AIEKTPOIIPOBOIHOCTS .
3aBUCUMOCTh
AIEKTPOIIPOBOAHOCTH
YKCYCHOU KUCJIOTBI OT
KOHIIEHTpaLu1

XUMHYECKHE MOHATHS:
AIEKTPOIUT U
HEDJIEKTPOJIUT,
ANEKTPOTUTHYECKAS
JUCCOIUANMs, CUIbHBIN
AIIEKTPOIIUT, CTA0BIi
AJIEKTPOJIUT, IOHUMATh




CYIIHOCTB Ipolecca
AIEKTPOJIUTUYECKON
JIACCOLIMALHA. OCHOBHBIE
IIOJIOKCHU A
ANEKTPOTUTUYECKON
nuccounanuu. Katnonsl u
AHUOHBI.

27 HNonHble ypaBHEHUs Peakuuu nonsoro ooMena. Peaxius JI.17. B3aumoeiicTere Ymern
(npooyxmuenutii) HeNTpaau3aluuu pPacTBOPOB XJIOpUJa HATPUSL | OOBSICHATH: CYIIIHOCTh
U HUTpaTa cepedpa peaxiuii HoHHOTrO OOMeHa;
onpeeJsiTb: BO3SMOXHOCTh
MIPOTEKaHUs peaKkuil HOHHOTO
oOMeHa 10 KOHIIA.
COCTABJISITh: MOJIHBIE U
COKpAlIEeHHbIE HOHHbIE
ypaBHEHUS peakiuii oOMeHa
28 Kucnotsl B cBere Teopun Kucnotel. Onexrponutuyeckas gucconuanus | JI.18. momydenue 3HaTh ONpeIeNICHUE KUCIIOT B
AIEKTPOITUTUYECKOU KHUCJIOT. Peakiimu noHHOTO 0OMEHa. HEpPaCTBOPUMOTIO ceere T/, kmaccudukanuro
JMCCOLUAIINHN, UX Omnpenenenus xapakrepa cpeibl. TUAPOKCH]IA U U XMMUYECKHe CBOMCTBa
KJIacCHU(UKaIUs U CBOMCTBA WNunukatopsl. Psn HanpsbkeHuil MeTamuion B3alMOJICHCTBUE €T0 C KHUCJIOT. YMeTb COCTaBJISTh
(KOMOUHUPOBAHHDIIL) KHCIIOTaMH1 YpaBHEHUS PEAKITUH,
JI.19. B3aumoeiicTBue XapaKTEePU3YIOIINX
KUCJIOT C OCHOBAHUSAMU XUMHYECKUE CBOMCTBA KUCIIOT
B MOJIEKYJIIPHOM ¥ HOHHOM
BUJIE;
onpeoeisimb: BO3MOXHOCTb
MPOTEKAHUS TUIIUYHBIX
peaKLuii KUCIIOT.
29 OcHoBaHus B OcHoBaHus1. DIIEKTPOJIMTHYECKAS JI.23. 3HaTh onpeeneHne

CBETE TCOPUHU
ANIEKTPOJIUTHUECKON
JMCCOIIMAITIH, UX
KJaccu(UKaIus U CBOMCTBA
(u3yuenue HOB020 Mamepuaia)

JYCCOLMals OCHOBaHUM. Peakiiuy HOHHOTO
oOMmeHa. OnpezeneHus Xxapakrepa Cpe/bl.
Wunpukaropsl. Peakiuyu nonHoro ooMeHa

B3aMMO/CHCTBHE IIIeJIOUeH ¢
KUCJIOTaMH.

J1.24. B3auMoielicTBHAE
IIeJIOYEH ¢ OKCUIaMU
HEMETAJIJIOB

ocHoBaHui B cBeTe TOJI,
KJIacCU(UKAIMIO U
XUMHUYECKHE CBOMCTBA
OCHOBaHMIA.

YMeTb COCTaBIsATh
YpaBHEHUH pEaKLtii,
XapaKTePU3YIOLINUX




XUMHUYECKUE CBOMCTBA
OCHOBAaHHUI B MOJIEKYJIIPHOM
Y MIOHHOM BHJIE

30 Oxkcunpl, ux kiaccuurkanus 1 | Oxcuabl. OKCHIBI HECOJIEOO0Pa3yIOIINE U JI.27. B3aumoieiicTBrE 3HaTh onpeieTICHUE OKCHJIOB,
CBOWCTBA (MPOOYKMUBHDBLIL) coJyieoOpa3yronme OCHOBHBIX OKCHJIOB C KJIacCu(PHUKaIuio 1
KHCJIOTAMH. XUMHYECKUE CBOIiCcTBa
JI.28. B3auMoIcliCTBHE OKCHJIOB
OCHOBHBIX OKCHJIOB C BOJIOH. | YMeTh COCTaBIIATh
JI.29. B3aumoieiicTBre YpaBHEHUS peaKkini,
KHCJIOTHBIX OKCHOB C XapaKTEPU3YIOIINX
eJIOYaMH. XUMHUYECKHE CBOMCTBA
JI.30. B3aumoeiicTBre OKCHJIOB B MOJIEKYJISIPHOM U
KHCJIOTHBIX OKCHIOB C HOHHOM BHJIE.
BOJIOU
31 Coum B cBETE TEOpUH Coun. DAeKTpoIUTHYECKask TUCCOHAIUS JI.31. B3aumopeicTBre 3HaTh KIaccudukanuio u
3JIEKTPOJIUTHYECKOMN CoJIed B BOJIHBIX pacTBOpax. Psin CoJIEl ¢ KUCIIOTaMH XUMHUYECKHUE CBOUCTBA
JUCCOIMAIINH. (U3YUeHUe HO8020 | HAPSOKEHUH MeTaiioB. CoJii KUCIIBIE U J1.32. B3auMoielicTBHE CPEIHUX CPEAHHUX COJIEH.
mMamepuana) OCHOBHBIE. /[Mcconmanus KUCabIX U COJIEH C IIEeI0YaMH.
OCHOBHBIX COJIEH JI1.33. B3aumMmoienicTere
COJIEH C COJISIMH.
JI1.34. B3aumonencTeue
PacTBOPOB COJICH C
MeTaJlJIaMA
32 OKHUCIUTEIBHO - Kinaccudukanus peakiuii 1o i3MEHEHHUIO JI. B3auMoielicTBHUE IUHKA ¢ | 3HATH/MIOHUMATD -

BOCCTAHOBUTEIILHBIC PEAKIIUU
(u3yueHue Ho8020 Mmamepuaia)

CTCIICHHU OKHCJIICHHNA. OKUCIUTCIIBHO —
BOCCTAaHOBUTCIIbHBIC PCAKIINU. OKI/ICJ'II/ITGJ'IB,
BOCCTAaHOBUTCIIb

CEpOH, COJITHOM KHCIIOTOM,
xnopugom meau (11).
l'openue maraus.
Bzaumoaeiictere xsiopHOU
Y CEpOBOJOPOIHON BOIBI

XHMHYECKHEe TIOHSITHS:
OKHCITUTEIb U
BOCCTAHOBHUTEIb, OKHCIICHUE
BOCCTAHOBJICHHE.
Omnpeneyasith: CTENEHb
OKHCJICHUS DJIEMEHTA B
COEIMHEHHUH, OKUCITUTENN U
BOCCTAHOBUTEIH, TUTI
XUMHYECKOU PEaKInu 1o
W3MEHEHUIO CTETIeHU
OKHUCJICHUSI XUMUYECKUX
HIIEMEHTOB.




33

CBoiicTBa MPOCTHIX BEIIECTB —
METaJIJIOB U HEMETAJLIOB,
KHCIOT, cojel B ceere OBP
(kombunuposanmwiil)

OKHUCIIUTEIBHO - BOCCTAHOBUTEIIBHBIC
peaKIuH.

YMeTsb onpeaensaTh CTENEHb
OKHUCJICHUS DJIEMEHTOB B
COCAMHEHUH, OKUCIUTENN U

BOCCTAaHOBUTCIIH, OKHCIICHUEC U

BOCCTAHOBJICHHUC

HToroBoe moBTopenne, 1eMOHCTPAMUS JUYHBIX TOCTHKeHUH ydammxca (14)

34

O6o06menne u
cCucreMmarmni3anus

3HaHUH 110 Kypcy 8 Kiacca,
pereHne pacyeTHBIX 3a71a4

(YpoK-npakxmuxym)

Pemienne 3a1a4 v yrpakHEHHH 110 Kypcy 8
kiacca. [ToaroroBka Kk KOHTPOJIBHOU paboTe.

YMmerh

XapaKkTepu3oBaTh:
XHMHYECKHUE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHWYEeCKUX BEIIECTB.
CocraBisiTh: ypaBHEHUS
XHMHUYECKHUX PEaKIIN,
XapaKTepU3yrIIue CBOMCTBA
HEOPraHWYEeCKUX BEIIECTB.




