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IosicHUTEJIBLHAA 3aIUCKA

AnantupoBaHHasi pabodasi mporpaMMa Kypca XUMUM s 8-9 Kilacca cocTaBieHa Ha OCHOBE
MpOrpaMMBbl aBTOPCKOTO Kypca XuMuu 11 8-11 kiraccoB 00111e00pa3oBaTeIbHBIX YUPEKICHHUI
(aBTop: O.C. T'abpuensH). COOTBETCTBYET CTaHAAPTY CIEHMHAIBHOTO (KOPPEKIIMOHHOTO)
obpazoBanusi mo xumMuHu. CocCTaBlieHa B COOTBETCTBUU C TpeboBaHusMH DenepaabHOro
rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAPTa OCHOBHOTO 00111er0o 00pa3oBaHusl.
PaGouass mporpamma ngaer pacmpeneieHHe ydeOHBIX YacoB IO pazieiamM Kypca H
PCKOMCHAYCMYIO TIOCJICAOBATCIIBHOCTE H3YUCHUA TEM U Ppa3naciioB XUMHU C YUYCTOM
MEXIMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Ipoliecca, BO3PACTHBIX
0ocoOeHHOCTeH yJammxcs. B mporpamme onpesenex nepedeHb 1eMOHCTpaIui, J1a00paTOPHBIX
OIIBITOB, MPAKTHYCCKUX 3aHATHU U PACUCTHBIX 3aaa4.
Jlannas pabouas nmporpamMma odecreunBaeT nudhepeHImpOBaHHBIA TOIX0/ K 00yJarOIIMCS
JeTSIM TI0 TpOoTrpaMMe CHEIHAbHO-KOPPEKIIMOHHOTO 00pa30BaHUS W HaIpaBJIeHA Ha
JOCTUKEHHE CIeAYIONINX LEeIei:

e  AKTWBHU3AIIMA M03HABATEIHHOMN JIEATEITHHOCTH 00yUYarOIINXCS;

e TIOBBIIIIEHHE YPOBHS UX YMCTBEHHOI'O PA3BUTHUS;

e BOCIIMTaHUE IPAKIAHCKUX KAUECTB U MATPUOTUYECKUX UYBCTB 00yUaIOIIUXCS;

. OCBOCHHE 3HAHUU O BaKHEUIITHX 61/IOJ'IOI‘I/I‘IGCKI/IX SABJICHUAX U ITPOLCCCAX;

e OBJIQJICHHUE DJIEMEHTAPHBIMH METOJaMH HAyYHOTO MO3HaHUS, YMEHHUSIMH paboTaTh C

Pa3IMYHBIMU HCTOYHUKAMH UH()OpMAIIHH;
e TMpPUMEHEHHUE 3HAHUN U MPEACTaBICHUHN 0 OMOJOTMUYECKHUX MPOIeccax B MPUPOJIE.

Ilnanupyemble pe3yJibTaThl 0CBOCHHUSI Y4e0HOI IPOrpaMMbl 1O NpeaMeTry.

ITo 3aBeprreHNIo Kypca XMMHUH Ha 3Talle OCHOBHOTO OOIIEro 00pa30BaHUS BBITYCKHUKH
OCHOBHOH IIIKOJIBI IOJKHBI OBJIAIETh CICTYIONIMMHU Pe3yIbTaTaMu:

1. JIluunocmmuuwie peayromamot:

1) ocosnanue cBoeil STHUUECKOW MPHHAJUICKHOCTH, 3HAHHE MCTOPHHM XMMHU U BKJaza
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢popmuposarue OTBETCTBEHHOTO OTHOIICHUS K IMO3HAHWIO XMMHUH; TOTOBHOCTH H
CMOCOOHOCTH OOYYarOIIMXCSl K CaMOPa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE M3YUEHHBIX
(baxkToOB, 3aKOHOB M TEOPHH XMMHH; OCO3HAHHOTO BHIOOpa M MOCTPOCHHE WHAMBHUIYaTbHOU
00pa3oBaTeNbHON TPACKTOPHH;

3) ¢popmuposarue NEIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, HEOTHEMIIEMOU
YJaCThIO KOTOPOH SIBJISETCSI XMMUYECKasi KApTHHA MUPA;

4) osnadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PAa3BHTHSI HAYKH U
OOIIIECTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5) ocsoenue conaabHBIX HOPM, ITPABUIT MTOBEACHUS, posiell 1 (popM COIMaTbHON KU3HH
B COLIMyME, IPUPOJIE M YACTHOM >KU3HU Ha OCHOBE HKOJOTMYECKOH KYIbTYpHl U O€30M1aCHOTO
o0palleHus C BEIECTBAMU M MaTepuallaMHu;

6) opmuposanie KOMMyHUKaTHBHOM KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U
B3pOCIBIMH B TIpollecce  00pa3oBaTelNbHOM, OOIIECTBEHHO  IOJE3HOH,  y4eOHO-
HCCIIeI0BAaTEIbCKOM, TBOPUECKOH U APYTUX BUAOB JICSTEIBHOCTH, CBI3aHHBIX C XUMHEH.

1I. Memanpeomemnuwle pe3yromamul:

1) onpedenenue neneit COGCTBEHHOr0 00Yy4eHUSs, TTOCTAHOBKA U (HOPMYIHPOBAHUE IS
ceOs HOBBIX 3a71a4;

2) naanuposanue TyTeH IOCTIXKEHUS KEIAeMOro pe3yibTara OOy4eHHUS XMUMHU Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAIILHOTO XapaKTepa;



3) coommnecenue cBOUX NEUCTBUHN C IUIAHUPYEMBIMU DPE3YJIbTaTaAMM, OCYUjECMEIEHIUE
KOHTPOJISI CBOCH JIEATEIILHOCTH B IIPOIleCcCe JOCTHXKEHUS pe3yibTara, onpedeienue CrocodoB
NEHCTBUIM NpU BHINOJHEHUH JIaOOPATOPHBIX M MPAKTHUYECKUX pabOT B COOTBETCTBUU C
MpaBWJIAMU TEXHUKH 0€30MacHOCTH;

4) onpeoenenue VWCTOYHHKOB XMMHYECKOW HMHQOpMAIlMU, TOJY4YCHHE W aHaIu3 ef,
co3/1aHre HH(GOPMAIIMOHHOTO MPOJAYKTA U €0 MPe3eHTaLUs;

5) ucnonv3osanue OCHOBHBIX HHTEUIEKTYyaJIbHBIX ONEpaluil: aHalu3a W CHHTE3a,
CpaBHEHHMsSI M CHUCTEMAaTH3allMM, OOOOLICHUS M KOHKPETU3ALUH, 6blsGleHUe TPUIUHHO-
CIIEICTBEHHBIX CBSI3€M U nocmpoenue JOTUUYECKOTO PACCYXKACHUS M  YMO3AKIIOUCHHUS
(MHOYKTUBHOTO, JAEAYKTHMBHOTO M TIO aHAJOTMM) HAa MaTepHajie eCTECTBEHHO-HAyYHOTO
COJIepKAHUS;

6) ymenue co3naBaTh, IPUMEHATh U MPEeOOPa30BHIBATH 3HAKU M CHMBOJIBI, MOJEIN U
CXEMBI JIJIs peleHus yueOHbIX U TT03HaBaTeNbHBIX 3a/1a4;

7) ¢popmuposanue n pazgumue SKOIOTMYECKOTO MBIIIICHHUS, YMEHHE IPUMEHSTH €ro B
MMO3HABATEIPHOM, KOMMYHHMKAaTHBHOM, COIMAIBLHON TIpakTUKE W MNpodecCHOHATHHOU
OpHUCHTAITUH.

8) eenepuposanue uien 1 onpeaeseHne CpeaCcTB, HEOOXOIUMBIX JJISl UX pealln3aliu.

II1. Ilpeomemmnoie pezynomamal:

1) ymenue ob6o3HaUYaTh XMMHUYECKHUE AJIEMEHTHI, HAa3bIBaTh UX U XapaKTepU30BaTh Ha
ocHOBe nojoxkeHus B [lepuoanueckoii cucrteme /. . Menneneena;

2) ¢opmynuposanue W3y4eHHBIX MOHSATUHN: BEUIECTBO, XMMHUYECKUU SJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, TIPOCTOE U CI0KHOE BEIIECTBO, XUMHUYECKAasl PEaKIUs, BUIbI
XUMHYECKHUX PEAKIUH U T. IL.;

3) onpedenenue mo GopMyliaM COCTaBa HEOPTraHMYECKHX M OPTaHMYECKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB WM CTEMIEHH UX OKUCIICHUS;

4) nonumanue wH(pOpPMAIIUK, KOTOPYIO HECYT XHMHUYECKHE 3HaKH, (HOpMyIbl H
ypaBHEHUS,

5) ymenue kraccuguyuposams MpocThie (METAIBI, HEMETAIUIBI, 0J1arOpOIHBIE Ta3bl) U
ClOXHbIe (OMHAPHBIE COCTUHEHHS, B TOM YHCIIE M OKCUIBI, @ TAKXKE THAPOKCUIBI — KHUCIIOTHI,
OCHOBaHMs1, aM(pOTEPHBIC THAPOKCHJIBI M COJTH) BEIIECTBA;

6) popmynuposanue IlepuoaUECKOTO 3aKOHA, 00bACHEHUe CTPYKTYPBl U MH(GOPMAIIIH,
Kotopyto Hec€r Ilepuommueckass cucrema xumuueckux snemeHTtoB JI. WM. MeHnneneesa,
packpuimue 3HaueHUs Ilepnonnueckoro 3akoHa;

7) ymeHue xapakmepuzoéams CTPOSHUE BEIIECTBA — BUAbl XUMHUUECKUX CBSI3€H U THUIIbI
KPUCTAIUIMYECKUX PEIIETOK;

8) onucanue CcTpoeHUS aTOMOB XUMHUYECKHX J3JIeMeHTOB No 1—20 u Ne26 w
omoobpasicerue UX C OMOIIBIO CXEM;

9) cocmaenenue GopMyn OKCHUAOB XMMHUYECKHX DJIEMEHTOB M COOTBETCTBYIOIIMX UM
THJIPOKCHJIOB;

10) nanucanue cTPYKTYpHBIX (OPMYT MOJEKYISAPHBIX COEIUHEHUN M (OPMYIBHBIX
€IMHUI] MOHHBIX COSMHEHUH 110 BaJICHTHOCTH, CTENICHSIM OKUCIICHUS WM 3apsiaM HOHOB;

11) ymenue ¢opmyruposams OCHOBHBIE 3aKOHBI XMMHUU — TIOCTOSIHCTBA COCTaBa
BEIIIECTB MOJIEKYJISIPHOTO CTPOCHUSI, COXPAaHEHHUSI MAaCChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue ¢popmynuposams OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHS U
TEOPUH AIIEKTPOIIUTUUECKON JUCCOLIUAINY;

13) onpeodenenue TPU3HAKOB, YCIOBUN MPOTEKAHHUS M MPEKpAIlEHUS XUMHUYECKHX
peakuuit;

14) cocmasnenue MONEKYISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIIHH, TIOITBEPKTAFOIITHX
o0IIre XMMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB M OTPAXKAIOIINX
CBSI3M MEXAY KJacCaMH COeAMHEHUN;

15) cocmasnenue ypaBHEeHHI peaklMil ¢ y4acTUEM 3JIEKTPOJIUTOB TakKe M B MOHHOM

opme;



16) onpedenenue TO XUMHUYECKHUM YpPaBHEHHSM TPHHAIICKHOCTH peaKUuil K
oTnpeAeNEHHOMY THUILY WA BULY;

17) cocmasnenue ypaBHEHHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C TIOMOIIBIO
METO/1a 3JIEKTPOHHOT0 OallaHca;

18) npumenenue MOHATUN «OKUCICHHE» U «BOCCTAHOBIIEHHE» JUIS XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB BEIECTB;

19) onpeoenenue ¢ MOMOINIBIO KAUECTBEHHBIX PEAKITUN XJIOPHUA-, CYyIb]aT- 1 kKapOOHAaT-
aHUOHBI U KATHOH aMMOHHUS B PacTBOPE;

20) obvscHeHue BIUSIHUS PA3IMUHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIN;

21) ymenue xapaxmepuzosams TOJIOKEHUE METAJUIOB U HEMeTAJTOB B [lepuoandeckoit
CHCTEME JIEMEHTOB, CTPOCHUE WX aTOMOB M KPHCTAIJIOB, 00IIMe (GU3NUECKUE U XUMHUECKUE
CBOMCTBA;

22) 06vscHeHue MHOTOOOPa3Ms TPOCTHIX BEIIECTB SBICHUEM aJUIOTPOIHH C YKa3aHHEM
e€ IIpUYHH,;

23) ycmanoénenwue  pazIUUMA  TUAPO-, TMHPO- U IJNEKTPOMETAUIYPTHH H
UTIOCMPUposanue UX MPUMEPaMH MPOMBIIUIEHHBIX CIOCOOO0B MOTYYEHUSI METAILIOB,;

24) ymenue oasamsb o0myro xapakrepuctuky snemenToB I, II, VIIA rpymm, a Taxke
BOJIOpO/a, KHCIIOPOJa, a30Ta, cepbl, ¢gocdopa, yriepoaa, KpeMHHs U 0Opa30BaHHBIX HMH
MPOCTHIX BELIECTB U BAKHEHIINX COETMHEHUH (CTPOCHUE, HAXOXKACHUE B IPUPO/IE, TOJTyUEHHE,
(dbu3UYeCcCKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METATUIOB M CTIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue npouszeo0ums XUMUYECKIE pacu€Thl C UCIIOJIb30BaHUEM MOHSATUI «MaccoBas
JIOJIST BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSAPHBIN 00bEM» O popmyrnam u
YPaBHEHUSAM PEaKIIHii;

27) onucanue CBOMCTB M MPAKTUYECKOTO 3HAUECHUS N3YUYEHHBIX OPTaHUYECKUX BEILIECTB;

28) ewinonHenue OOO3HAUEHHBIX B IMPOrpaMMe OSKCIEPUMEHTOB, pPACHO3HABAHUE
HEOPraHUYECKUX BEIECTB 10 COOTBETCTBYIOLIUM MPU3HAKAM;

29) cobnrooenue ipaBui 6e30MacHON pabOTHl B XUMHUYECKOM KaOuHeTe (JTabopaTopum).

OcHoBHoOe coiepkaHue Kypca Ha CTYIIeHH OCHOBHOI0 00111ero o0pa3oBaHust

8 knacc

Beenenne

XuMUs- 4acTh ecTecTBO3HaHUs. [IpeaMeT XxuMuu. MeTo bl MO3HAHKUS B XUMUH: HaOIIO/IEHHE,
AKCIIEPUMEHT, MOieupoBanre. ICTOUHNKHN XUMUYEeCKOM HH(POpMAIUH, €€ TOyuYeHUE, aHAIIN3
U TIpE/CTaBIEHUE €ro pe3ynpTaroB. [loHATHE O XMMHYECKOM »3yeMeHTe U (opmax ero
CYLIECTBOBAHMS: CBOOOJHBIX aToMax, IPOCTBIX M CIOXHBIX BemecTBax. IIpeBparieHus
BemiecTB. OTIMYMe XMMUYECKHX peakiuil oT (U3NYECKUX sBICHHH. Poib XMMHUU B KU3HU
yenmoBeka. Xemodwmiaus U xemodoOus. KpaTkue cBeneHHs W3 UCTOPUM BO3HUKHOBEHHS H
Pa3BUTHS XUMHUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUN XMMHYECKON HAyKU — pabOThI
M. B. JlomoHnocoBa, A.M. bytnepona, /[. 1. MenaeneeBa. Xumuueckass CHMBOJIMKA. 3HAKU
XUMHAYECKHX JIEMEHTOB U MPOUCXOKICHUE X Ha3BaHUN. XuMuueckue Gopmyiisl. HIEKCH 1
koa¢ddunmentel. OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. [IpoBeaeHune pacyeToB
MacCOBOM JI0JI XMMHYECKOT'0 3JIEMEHTA B BEILIIECTBE Ha OCHOBE ero (popmyubl. [leproanueckas
cuctemMa xumudeckux anemeHToB [I. M. MennaeneeBa, ee CTpykTypa: Maible U OOJbIIHE
NEepUoJIbl, Tpynmbel U noarpymnmsl. [lepuoanyeckas cuctema Kak crpaBoyHOE mocoOue ams
MOJIy4EHUsI CBECHUIM O XUMUYECKUX dJIEMEHTaX.

Jemoncrpauuu. 1. Moaenu (mapocrepxneBbie 1 CTioapra—bpurieda) pa3auuHbIX MPOCTHIX
U CJIOKHBIX BEILIECTB.

2. Konnexkuus CTEKJIIHHON XUMHUecKo# nmocyzsl. 3. Komiekuys maTrepuanoB U U3JEIUNH U3 HUX
Ha OCHOBE anmtoMuHusl. 4. BzaumoaencTBue MpaMopa ¢ KUCJIOTOH U MOMYTHEHHE U3BECTKOBOM
BOJBI.



JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIIIMYECKHUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCHAPEHHUS BOJbI, OJIEKOJIOHA U ATUIJIOBOTO CHHUPTA C
(bunbTpOBANHLHON Oymaru.

Tema 1. ATOMBI XUMHYECKHUX 3JIEMEHTOB

ATOMBI KaK opma CyIIECTBOBAHHS XUMHUUECKUX 31€MEHTOB. OCHOBHBIE CBEJICHHUS O CTPOCHUU
aToMoB. JlOKa3aTenbCcTBa CIOXXKHOCTU CTpoeHus aroMoB. OmbiThl Peszepdopna. [lnanerapnas
MOJEJIb CTPOEHUS aTOMa.

CocrtaB aTOMHBIX Si7IEp: TPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAA aTOMHAas Macca. B3aumMocBs3b
MOHSATUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

W3meHneHue yucia NpoOTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XUMHUYECKUX JIEMEHTOB.
M3meHeHune uucia HEHTPOHOB B sJpe aromMa — oOpazoBaHHe H30TONOB. CoBpeMEHHOE
ONpENEICHUE TOHATHS «XMUMUYECKUU 3JIeMEeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB
OJIHOTO XMMHUYECKOT'0 3JIEMEHTA.

OnekTpoHbl. CTpOo€HUE SJIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHMX JJIEMEHTOB MAJIbIX
nepuooB. [IoHATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonuueckas cucrteMa xumuieckux 3aeMeHToB Jl. 1. MenaeneeBa u cTpoeHrE aTOMOB —
(bu3MUeCKU CMBICT MOPSIKOBOTO HOMEpa dJIEMEHTa, HOMEpa TPYIIIbI, HOMEpa Meproja.
N3meneHnne 4uciia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aToMa XHMMHYECKOTO
aneMeHTa — 00pa30oBaHUE MOJIOKUTEIHHBIX U OTPUIIATEIHHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMH METAJIJIOB U HeMEeTaJuIoB. [ [pUunHbI N3MEHEHUS! METAIIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB B mepuojax u rpynnax. O6pazoBanue OuHapHbIx coequHeHuid. [lonsatue 00 MOHHOM
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB  DIIEMEHTOB-HEMETANIOB MEXAYy co0oii — oOpa3zoBaHue
JBYXaTOMHBIX MOJIEKYJ IMPOCTBIX BemlecTB. KoBaneHTHash HemoJyiipHas XUMHUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTYPHBIC POpMYIbl. B3anMoaeicTBre aTOMOB HEMETAIUIOB MEXK Ty CO00i
— o0Opa3oBaHue OHMHApHBIX COEIMHEHUN HEMETaUIOB. JIEKTPOOTPUIATEIBHOCTD.
KoBanentrast momnsipaast CBsi3b. [IOHATHE O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BHIBATh
KOBaJICHTHbIE XHMHuYeckue cBs3u. CocraBieHue QopMya OHHApHBIX COEAMHEHUU 10
BaJICHTHOCTH. HaxoxeHre BaleHTHOCTH 110 (hopMyIie OMHAPHOTO COSIMHECHHUS.
B3aumMoneiicTBie aTOMOB METAIJIOB MEXAYy €000l — o00pa3oBaHHE METAJUIMYECKHX
KpucTasuioB. [IoHsATHE O METAIITUYECKOU CBA3H.

JdemoncTpaumu. Mogenu aroMOB XHUMHYECKHX JJIEMEHTOB. llepumommueckas cucrema
xummudeckux 3nmeMeHToB J1. . MenneneeBa (pa3nudHbie GOPMBI).

JlabopaTopuble onbIThl. 3. MojenupoBanue MNpUHLUNA JACUCTBUS CKaHUPYIOIIETO
MUKpOcKora. 4. I3rotoBineHne Moaeneid MOJIeKyJl OWHAPHBIX COCTMHEHH.

Tema 2. IIpocThie BemecTBa

[TonoxxeHnue MeTaoB 1 HeMeTaJUIoB B [lepruoandeckoi cucteMe XUMUYECKUX AJIEMEHTOB

J. U.MenneneeBa. BaxHeliline mpocCThle BelIeCTBA — METAJUIbI (7Kelie30, aJIIOMUHUM,
KalblIU{, MarHuii, HaTpui, kammii). OOmme (usnueckue CBOWCTBA METaIOB. BakHel1me
MIPOCTHIE BELIeCTBa-HEMETaIbl, 00pa30BaHHBIE AaTOMAMU KHCIIOPO/1a, BOJIOPOAA, a30Ta, CEpHI,
docdopa, yriaepona. Mosiekybl IPOCTHIX BEIIECTB-HEMETAIIIOB — BOAOPOAA, KUCIOPO/a,
a3oTa, rasiorenoB. OTHOCHUTeNbHAs MoJieKysgpHas Macca. CiocoOHOCTh aTOMOB XUMHUYECKHX
AJIEMEHTOB K 00pa30BaHUIO0 HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOMUS. AIIOTPOIHBIC
MoauduKauu Kuciaopoaa, docdopa, ogoBa. MeTaTUIecKe U HEMETAINYECKHE CBOHMCTBA
MPOCTHIX BellecTB. OTHOCUTEIBHOCTb 3TOTO MOHSTHS.

Yucno Asoranpo. KommuectBo BemectBa. Moinb. MonspHast Macca. MomsipHblii 00beM
ra3zoo0pa3HbIX BenlecTB. KpaTHble eTMHUIIBI U3MEPEHHSI KOJTMUYECTBA BEIIECTBA — MIIIMMOJIb
U KWJOMOJIb, MWUIMMOJSIPHAsE U KUJIOMOJIApHAsT MAacChl BEIECTBA, MUJUIMMOJISIPHBIN U
KHJIOMOJISIPHBI 00beMBI Ta3000pa3HbBIX BEIIECTB.

PacueTsl ¢ wucCnoib30BaHMEM TMOHATUNA «KOJMYECTBO BEIIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAAPOY.



Jemoncrpanuu. [lonydenne ozoHa. OOpasibl 0enoro U ceporo 0j0Ba, OEJIOr0 U KPAaCHOTO
dochopa. HexoTopbie MeTayuibl 1 HEMETAIUIBI ¢ KOJIMYECTBOM BemecTBa 1 Moib. MomspHbIi
00BeM ra3000pa3HBIX BEIIECTB.

JlaGoparopHble onbIThL. 5. O3HAaKOMJIEHHE C KOJUICKIHMEH MeTaioB. 6. O3HaKOMIJIEHUE C
KOJUIEKIIMEW HEMETAIIJIOB.

Tema 3. CoequHeHHsI XUMHUYECKHUX 3JIEMEHTOB

Crenenp okucinenus. CpaBHEHUE CTENIEHU OKUCIEHUS U BaJleHTHOCTH. OnpeieieHue CTENEeHN
OKHUCJIGHHS DJJEMEHTOB B OuHapHbIX coeauHeHusx. CocraBineHue ¢GopMyln OUHAPHBIX
COEIMHEHNI, OOIIHH CIIOCO0 UX HAa3BaHMUIA.

bunapHble coelMHEHUS METAJUIOB U HEMETAJJIOB: OKCHJIbI, XJIOPUIBL, CYIb(UIBI WU TIP.
CocraBinenue ux ¢popmyi. buHapHble coeIMHEHNs] HEMETAJIIOB: OKCH/IBI, JIETYYHe BOAOPOIHbIE
COCIMHEHMS, MX COCTaB M Ha3BaHMs. lIpencraBurenn OKCHIIOB: BOJA, YIJIEKHCIBIA Tas3,
HerameHasi u3BecTb. IIpeacraBuTenu jeTydux BOJOPOAHBIX COEAMHEHMMN: XJIOPOBOAOPOJ U
aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBopuMocTh ocHOBaHMU B Boxe. llpencraBurenu
1iesioueit: TUIAPOKCH bl HATpUs, Kaiaus U Kajblus. [loHsTre 00 mHAMKATOpaxX U KayeCTBEHHbBIX
peaxkuusx.

Kucnotsl, ux coctaB u HazBanus. Knaccudukanus xkucior. [IpeacraBurenu KUCIOT: cepHas,
consHas, a3zoTHas. [loHsaTme o mkane kuciaoTHocTH (wkana pH). M3menenue okpacku
WHJUKaTOPOB.

Conm kak MpoU3BOHBIE KMCIOT U OCHOBAaHUM, MX COCTAB U Ha3BaHUs. PacTBOpuMOCTH coneil B
Bojie. [IpencraBurenu coneit: XJa0pua HaTpus, KapooHaT U pocdar KaabLus.

AMop(HBIE 1 KPHCTAIUTHYECKUE BEIIECTBA.

MexXMOIeKyIsIpHbIe B3aUMOJEHCTBUA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTb
CBOMCTB BELIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

UYucTeie BemecTBa U cMecu. [IpuMepsI )KUIKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBoWCTBa
YHCTBIX BEIIECTB M cMmeceil. X coctaB. MaccoBasi 1 00ObeMHasl TOJIM KOMIIOHEHTa CMECH.
Pacuertsl, cBs3aHHBIE C UCITOJIB30BAHUEM ITOHATHS «HOIIS.

JemoncTtpanun. O0pa3ibl OKCHUIOB, KUCIIOT, OCHOBAHUM ¥ coliei. Moienn KpUCTaLTUIECKIX
pemeToK XJopuaa Harpus, anmasa, okcuma yraepoga (IV). KucnotHo- menodnsie
MHIVKATOPbl, U3MEHEHUE UX OKPACKH B PA3JIMYHBIX Cpelax. Y HUBEPCAJIbHBIM MHAMKATOP U
W3MEHEHUE €ro OKpacku B paznuuHbix cpeaax. [llkama pH.

JlabopaTopuble onbIThbl. 7. O3HAaKOMJIEHHE C KOJUIEKIHMEH OKCHUAOB. 8. O3HAKOMIIEHHE CO
CBOWCTBAaMH AMMUAKA.

9. KauectBeHHas peakuus Ha yriaekucnbsid ras. 10. Onpenenenue pH pacTBOpOB KHCIIOTHI,
1€JI0YU U BOJIBI.

11. Onpenenenue pH MTuMOHHOTO U sI0JIOYHOTO COKOB Ha cpe3e MmIooB. 12. O3HaKOMIICHHE ¢
KOJUIEKLIUEH COJIEH.

13. O3HakoMJIEHHE C KOJUIEKIMEN BELIECTB C PA3HBIM THIIOM KPUCTAJUNIMYECKOW PEIIETKHU.
N3roroBienne Mojenei Kpuctauimaeckux pemerok. 14. O3nakomiieHne ¢ 00pa3oM TOpHOM
IIOPO/IBL.

Tema 4. U3MeHeHUs1, IPOUCXOsIIIIUE C BELIECTBAMHU

ITonsTHe siBNEHU, CBA3aHHBIX C U3MEHEHUSIMH, IPOUCXOISALIMMHU C BEILIECTBOM.

SIBneHus1, CBA3aHHbIE C U3MEHEHHEM KPUCTAIIMUECKOTO CTPOEHHUS BEIIECTBA IPU [TOCTOSSHHOM
ero cocraBe, — (usuueckue siBieHUA. DPuzNyecKue SBICHUS B XUMHH: JAUCTUIUIALINA,
KpHUCTaJUIN3aIMs, BEITAPUBAHKUE U BO3TOHKA BEIIECTB, (PUIBTPOBaHUE U LEHTpU(yrupoBaHUe.
SIBneHus, CBA3aHHBIE C N3MEHEHUEM COCTaBa BEIECTBA, — XMMHUUYECKHE peakuuu. [Ipuznaku
U YCIIOBUS NPOTEKAHMUS XMMUYECKUX peakUMi. BblieneHue TEmioTel U CBETa — PEAKIUU
ropenus. [ToHsiTe 00 K30 - M SGHAOTEPMUUECKHUX PEAKIIHSIX.

3aKkOH COXpaHEHUs Macchl BeEUIECTB. XHMMHMUYECKHE YpaBHEHHSA. 3HAUYE€HUE HWHACKCOB H
ko3 dunrenToB. CocraBieHne ypaBHEHUI XUMHUECKUX PEaKLIU.



Pacuersl mo xuMu4YecKuM ypaBHEHHUsIM. PelieHue 3aay Ha HAXO0XKACHUE KOJIMYECTBA, MACCHI
Wi 00beMa MPOJYKTa PEaKIUU MO KOJIWYECTBY, Macce MIU O00bEMY HMCXOJHOTO BEIIECTBA.
PacueTsl ¢ HMCNONB30BAHMEM MOHATUSA «IOJIA», KOTJAa HCXOJHOE BEIIECTBO JAHO B BHJE
pacTBOopa € 3aJlaHHOM MaccOBOM Jl0Jiel pacTBOPEHHOTO BEIIECTBA WIIM  COACPKHUT
ONPEACIICHHYIO JOJIF0 TPUMECE.

Peakuuu pasnoxenus. IlpencraBieHne 0 CKOPOCTHM XMMHYECKHMX peakuuil. KaranusaTopsl.
@®epmenTsl. Peaknuu coenunenus. Kartanutuueckne M HEKaTAIUTUYECKHE PEAKIINH,
oOpatumMble U HeoOpaTuMble peakuuu. Peakiuu 3amenienus. P akTUBHOCTH METasuIoOB, €T0
WCII0JIb30BaHUE /1JIs1 IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUNA MEKTy METauIaMu
U KHUCJIOTaMH, PEaKIMil BBITECHEHHMS OJHHMX METaUIOB M3 PAacTBOPOB MX COJEH APYrMMH
MeTtauilaMu. Peakiun oOmena. Peakuuu HedTpanu3auuu. YCIOBHS NPOTEKAHUS PEeaKIHMi
oOMeHa B pacTBOpax /10 KOHIIA.

THUnbl XUMHYECKHUX pEeaKUi Ha IpUMeEpe CBOUCTB BOJBL. Peakiius pa3inoKeHuss — 3JIEKTPOJIU3
BOJbl. Peakunu coenMHeHNsT — B3aMMOJIEUCTBHE BOJbI C OKCUAMU METAJIJIOB U HEMETAILIOB.
VYcnoBue B3auMOIENCTBUS OKCUI0B METAJJIOB M HEMETAJIOB ¢ BOAOMW. [loHsTHE
«TUAPOKCUIBI». Peakiiny 3aMenienns — B3auMoeiicTBIe BO/IbI ¢ MeTajulaMu. Peakiinu oOmMeHa
— TUJIPOJIA3 BEIIECTB.

JemoncTpauuu. [Tpumeps! puzndeckux sBJICHUIA: a) TUTaBJIeHHE MTapaduHa; 0) BO3TOHKA HOJa
Wi OEH30WHOM KHCIIOTBI; B) PacTBOPEHHE OKpAIIEHHBIX Cojel; ') Tudy3us TyIIHCTHIX
BELIECTB C ropsllel JaMrouyku HakanuBaHus. [Ipumepbl XUMHUECKUX SIBJICHUIL: a) TOpeHHe
Marausi, ¢ocdopa; 0) B3aMMOJCHCTBHE COJSHON KHCIOTHI C MPaMOpPOM WM MEJOM; B)
nonydeHue ruapokcuaa meau (II); r) pactBopeHne moaydeHHOTro THIPOKCHIA B KHCIIOTaX; 1)
B3aumojeiicteue okcuaa meau (II) ¢ cepHoll KMCIOTOM HpHM HArpeBaHWM; €) pa3OkKEHHE
MepMaHraHaTa Kajus; 5K) pa3jioKeHHe MepoKCHIaBOA0PO/Ia C IOMOIIBIO JUOKCH 1A MApTaHIa U
KaTaja3bl KapToQes UM MOPKOBH; 3) B3aUMOJICHCTBUE Pa30aBIEHHBIX KUCIOT C METAJIAMHU.
JlaGoparopublie onbIThl 15. [IpokannBanne mMeau B IJIaMEHU CIUPTOBKHU. 16. 3amelieHue
Menu B pacTBope xiopuaa meau (II) sxenezom.

Tema 5. PactBopenue. PactBopbl. CBoOICTBAa paCTBOPOB 3JIEKTPOJIMTOB

PactBopenue kak pusuko-xumudeckuii mporecc. [loHaTue o ruapaTax U KpUCTALIOTHIpaTaX.
PactBopumMocTs. KpuBbie pacTBOpUMOCTH Kak MOJEINIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT TeMIlepaTypbl. HacbllieHHbIE, HEHACBIIIEHHBIE U MEPECHIIIEHHBIE PACTBOPBI.
3HavYeHUe pacTBOPOB JJIsl PUPOJIBI U CEJIbCKOTO XO3SIICTBA.

[TonsiTHE 00 PIEKTPOTUTHIECCKON AUCCOMMAIIMH. DIEKTPOIUTHI U HEJIEKTPOJIUTHI. MexaHu3m
JUCCOIMAIUMI JIEKTPOIUTOB C PA3IMYHBIM XapaKTepoM CBsi3U. CTeNeHb 3JIEKTPOTUTHIECKOM
nucconuanuu. CHbHbIE U c1a0ble SJIeKTPOIUTHI.

OCHOBHBIE TOJOXKEHUSI TEOPUU DIIEKTPOJUTHUECKON auccoruanuu. VOHHBIE ypaBHEHUS
peakiuii. Peakiiuu oOMeHa, HIyIUE 10 KOHIIA.

Krnaccudukanus HOHOB U X CBOHCTBA.

Kucnorel, ux xmaccudukanms. Jluccommamnuss KUCIOT M WX CBOWCTBA B CBETE TEOPUHU
JJIEKTPOJIUTUYECKOM Jaucconuanuy. MOJIeKynsipHble W MOHHBIE YPAaBHEHUs PEAKLHUM.
B3anmoneiicTBre KUCIOT C METAUIaMH. DJIEKTPOXUMUYECKUN PAJl HANPSKEHUN METaJlIOB.
B3anmonaeincTBue KUCIOT C OKCUAAMU METAJIOB. B3auMOIeCTBHE KUCIOT ¢ OCHOBAHUSIMH —
peakmus HeWTpanu3anuu. B3auMojeicTBUe KHUCIOT ¢ coiisiMH. VCronb30BaHHWE TaOHIIBI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukamnus. /luccormaius OCHOBaHMM U WX CBOWCTBA B CBETE TEOPUU
JJIEKTPOJIMTUYECKON qucconanuu. B3aumoneicTtBue OCHOBaHMM ¢ coisiMu. Mcrionb3oBaHue
TaOJIMLBI  PAaCTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUYECKHMX CBOMCTB OCHOBaHUH.
B3anmoaeicTeue 1menoyen ¢ OKCUaaMi HEMETAJUIOB.

Conu, uxX AucconUalMs W CBOMCTBA B CBETE€ TEOPUHU DJIEKTPOJIUTHUUECKON HUCCOLMAIUU.
B3aumopeiicTBue conei ¢ MeTaimaMu, 0COOEHHOCTH THX peakiuii. B3aumonencTBre comneii ¢
consiMu. Micnonp3oBaHre TabIUIbl PACTBOPUMOCTH JJIS1 XapaKTEPUCTUKN XMMHUUECKUX CBONCTB
coJeil.



O06o0m1ieHne cBeIeHI 00 OKCHIaX, UX KIacCU(UKALUU U CBOHCTBAX.

['eHeTnveckue psapl MeTala W HeMeTaula. | eHeTnueckas CBs3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

Ompenenenue cTeneHel OKUCICHUS IJIs QJIEMEHTOB, 00pa3yIONINX BEIIECTBA Pa3HBIX KJIACCOB.
Peakunn MOHHOTO OOMEHAa M OKHCIHTEIHbHO-BOCCTAHOBUTENBbHBIE peakiuu. OKHCIUTENb U
BOCCTAHOBHUTEJb, OKHCJIICHHE W BOCCTaHOBieHHE. COCTaBlieHHE ypaBHEHHH OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUi METOJIOM IJIEKTPOHHOTO OaaHca.

CoiicTBa NPOCTBHIX BEIIECTB — METAUIOB W HEMETAJUIOB, KHUCJIOT U COJEd B CBETE
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

JdemoncTpanuu. McipiTaHre BEMIECTB M KX PACTBOPOB Ha AJIEKTPOIPOBOAHOCTD. 3aBHCUMOCTD
3JIEKTPONPOBOAHOCTU YKCYCHOM KUCIOTHI OT KOHUEHTpaluu. [[BUKeHrne OKpallleHHbIX HOHOB
B AJIEKTPUYECKOM ToJie. B3anmoaeicTBre IMHKA ¢ CEPOid, CONSTHOM KUCIOTOM, XJIOPUIOM MEAN
(IT). 'openne maruus. BzanmoelicTBre XJIOPHON U CEPOBOAOPOIHON BOJIBI.

JlaGopaTopHble onbIThI 1 7. B3auMoelicTBre pacTBOPOB XJIOpUa HATPHUS U HUTpaTa cepedpa.
18. IlonmyyeHne HEpacTBOPUMOTO TUAPOKCH]IA U B3AUMOJICCTBHE €r0 C KUCIOTaMHU.

19. BsaumMmopeicTBue kuciaor ¢ ocHoBaHusMu. 20. B3aumMonelcTBHE KUCIOT C OKCHIAMHU
MeTaiuioB. 21. B3auMoaelcTBIE KHCIOT ¢ MeTalllIaMu. 22. B3anmoieiicTBHE KMCIIOT C COJISIMH.
23. BzaumogneicTBue menouyeil ¢ xkuciaoTamMu. 24. BzauMmonelcTBue INEIOYEH ¢ OKCHIaMU
HeMeTaJlsIoB. 25. B3aumozeiicTBue menouel ¢ consimu. 26. [lonydenue u cBoiicta
HEpAaCTBOPUMBIX OCHOBaHUW. 27. B3aumoneiicTBue OCHOBHBIX OKCHIOB C KHCJIOTaMH. 28.
BsaumopelicTBue OCHOBHBIX OKCHJOB C BOJOH. 29. B3anMoaeiicTBEe KUCIOTHBEIX OKCHUIOB C

meaouaMu. 30. BzaumoaelicTBUe KUCIOTHBIX OKCHAOB ¢ BogoH. 31. B3aumMonelcTBre conen ¢
Kuciaoramu. 32. BizaumoneicTtBue coseli ¢ meitouyaMu. 33. B3auMoIeicTBIE COIE C COTAMM.

34. BzanmopaencTBIE pacTBOPOB COJEHC METAIIAMM.
IToBTOpEeHUE MO Kypcy MaTepuaJia 8 Kiacca

IIpakTuyeckue 3aHATHS 10 XUMUH
8 knacc
Ilpakmuueckas paboma Nel TlpaBuna TeXHUKH O€30MACHOCTH MpPU pabOTe B XUMHUYECKOM
kabunere. Ilpuembl oOpaieHus ¢ 1abopaTopHbIM O0OpYIOBaHMEM M HarpeBaTeIbHBIMU
pUOOpaMH.
Ilpakmuyeckasn paboma Ne2 OuncTtka 3arpsi3HEHHON MOBapEeHHON COJIH.
Ilpakmuueckas paboma Ne3 IIpurotoBieHrne pacTBopa caxapa v pacdeT ero MacCOBOM JIOJI B
pacTBope.
Ilpakmuueckas paboma No4. Ilpu3Haky XUMHUECKUX PEAKITHI

Ipaxmuyeckas paboma Ne5. VIoHHBIE peaKIiu

Ilpaxmuueckas paboma Ne 6 . YclnoBus TNPOTEKAHHS XUMHUYECKUX PEAKIUN MEXKITY
pacTBOpamu 3JIEKTPOIUTOB 10 KOHIIA
Jlomawmnuii  sxcnepumenm: 1. HaOmronenust 3a  HW3MEHEHUSMH, TMPOUCXOMAIIAMH €
ropsiiei CBe4ou, U X onucaHue. 2. AHaIn3 MOYBHI U BOJIBL.

Conepxanue kypca 9 kiacc
IToBTOpeHuUe U 00001IEHHE CBeAEeHUIT 0 Kypcy 8-ro kiacca
bunapueie  coemuHenus. OKcuabl  coleoOpasyromme W HecoleoOpas3yrolue.
I'uapoxcuabl: ocHOBaHUs, aM(OTEepHBIE, KUCIOTHL. CpelHNe, KHCITbIe, OCHOBHBIE COJIH.
O06oOmenre cBeIeHU O XUMHUYECKHX peaknusax. Kmaccudukamms XUMHUECKHX
peaKiuii Mo Pa3IUYHBIM OCHOBAHHSIM: COCTaBY M UYHUCIYy PEarHpyIOIUX U 00pa3yroIIuxcs



BEIIECTB, TEIIOBOMY 3(deKTy, HarpaBIeHHIO, HK3MEHEHUIO CTENIEHEH OKUCIICHHS JIEMEHTOB,
00pa3yoIIKX pearupyrolre BeIecTBa, (pase, UCIOIb30BAaHUIO KaTalln3aTopa.

[ToHsATHE O CKOPOCTHM XMMHYECKON peakuuu. PakTopbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKHX PEaKIil: MpHpoJia pearupyrolyx BELIeCTB, UX KOHIIEHTpaLus, TeMIepaTypa,
IJI0LIa/1b COMPUKOCHOBEHUS, HaMune Karaiu3atopa. Karamus.

JdemoHcTpauuu.
e (O3HaKOMJICHHE C KOJUIEKIIUSIMH METAJUIOB U HEMETAJIIIOB.
e (O3HaKOMJICHHE C KOJUIEKIIUSIMH OKCHJIOB, KUCIIOT U COJICH.
¢ 3aBHCUMOCTb CKOPOCTH XUMHUYECKOM PeaKklUu OT IPUPOBI pearupyromuX BEIIeCTB.
¢ 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peakIuu OT KOHIEHTPALUU Ppearupyromux
BEILIECTB.
e 3aBHCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKUud OT IUIOU[AJd CONMPUKOCHOBEHHS
pearupyomux BemecTB («KUISIIIUN CI0N»).
e 3aBHCUMOCTh CKOPOCTH XHUMHUECKOW peakIuu OT TeMIepaTypbl pearupyromux
BEIIECTB.
JlaGopaTopHble ONBITHI.
1. BaumojelicTBMe aMMHaKa | XJIOPOBOJIOPO/IA.
2. Peakuus HEUTpaM3aluu.
3. HabGmroenue terioBoro 3 dexra peakiinu HeuTpaan3aluu.
4. BzaumonelicTBre cepHOi KUCI0ThI ¢ okcuaom menu (II).
5. PaznoxeHue nepokcuaa BOAOPOIa ¢ MOMOIIBIO KaTana3bl KapToders
6. 3aBHCHMOCTh CKOPOCTH XUMHMYECKOW PEaKIMU OT MPHPOJBI pearupyrollnx BEIIECTB Ha
MpuMepe B3aMOJICUCTBHUSI PaCTBOPOB THOCYJb(aTa HATPHS U XJIopHuaa Oapus, THOCYIb(harTa
HATPUS U COJITHOW KUCIIOTHI.
7. 3aBUCHUMOCTb CKOPOCTH XHMMHYECKOM peakIuu OT MPUPOABl METAIOB MpH UX
B3aUMOJCUCTBUH C COJISTHOM KUCIIOTOM.
8. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEaKLUU OT MPUPOAbI KHCIOT IMPU B3aUMOJCHCTBUN
UX C JKEJIE30M.
9. 3aBMCUMOCTb CKOPOCTH XUMHUUYECKOM PEAKIIUU OT TEMIIEPATYPBHI.
10.3aBHCUMOCTBH CKOPOCTH XMMHUYECKOH pEaKLIUK OT KOHLIEHTPALHH.
11. 3aBuCMMOCTb CKOPOCTM XHMMMUYECKOH peakuuu OT IUIOLAAN CONPUKOCHOBEHHUS
pearupyonmx BeIecTB.
12. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT KaTalIn3aTopa.

XHMMHYeCKHE PeaKMi B PACTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 AJEKTPOJUTUYECKOW JUCCOIUANMHA. IJIEKTPOJUTHI W HEDJIEKTPOJIHTHI.
MexaHu3M JHMCCOLMALMNA  BJIEKTPOJUTOB C Pa3IMUHBIM XapakTepoM cBs3u. CTerneHb
ANEKTPONUTHYECKON qucconuanui. CUIbHbBIE U c1a0ble 3JeKTPOIHUTHI.

OcCHOBHBIE TIOJIOKEHHUSI TEOPUU DIIEKTPOIUTHUECKON auccormanmu. Krnaccudukamnus
MOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBaHMS U COJIM KaK AJIEKTPOIUTHI. VX Kiaccupukanus u
JTUCCOLIAAIIHS.

OO0mue XUMHUYECKHME CBOWCTBA KHUCJIOT: UW3MEHEHHE OKpPacKd HWHIAUKATOPOB,
B3aUMOJICHCTBME C MeETalllaMHM, OKCHUAAMH U TUJIPOKCHUIAMU METAJIOB U  COJSIMHU.
MomnekynspHble U WOHHBIE (TIOJIHBIE M COKpANIEHHBIE) YpaBHEHHUS pPEaKIUid. XUMHUYECKUM
CMBICJI COKPAIEHHBIX YPABHEHUN. Y CIIOBUs IIPOTEKAHUS PEAKIUN MEXKIY IEKTPOJIUTAMHU 10
KOHIIA. Psi1 aKTUBHOCTH METAILIOB.

OO0me XUMHUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBUE C KHUCJIOTAMHU, OKCHIaMU
HeMmeTauioB, coysiMu.  OOmue XUMHUYECKHE CBOWCTBA HEPACTBOPHUMBIX OCHOBAHHWU:
B3aUMO/ICHCTBUE C KUCIOTaMH, Pa3JIOKEHUE IPU HATPEBAHUU.

OO0mue XMMHYECKHE CBOMCTBAa CPEAHHMX COJICH: B3aMMOJICMCTBHE C KHCIOTaMH,
[IeJI0YaMHU, COJISIMUA U MeTaJlllaMu. B3aumoelicTBue KUCIbIX COJE CO mIeIoYamHu.



I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE coiel ¢ BOAOH. ' MAponu3 com CHIIBHOTO
OCHOBaHUS U C1a00i KUCHOTBHL. ['Maponu3 comu ci1aboro OCHOBAaHUS M CHIIBHON KHCIIOTHI.
[IIxana pH.

CBolicTBa KMCJIOT, OCHOBAaHUM, OKCHJIOB U COJIEH B CBETE TEOPUH AJIEKTPOITUTUUECKOM
JUCCOIMAIMU U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.

JdemoncTpanmu.
e lcrnbITaHue BEMIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOHOCTD
e 3aBHCHMOCTb IEKTPONPOBOJIHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALUH.
e JIBMXKEHUE OKPALICHHBIX HOHOB B AJIEKTPUUECKOM IOJIE
e OmnpenelieHUE XapaKTepa Cpebl B pacTBOpax COJICH.
JlabopaTopHbIe ONbITHI.
13. Quccommarus ciadbIX MJIEKTPOIUTOB Ha TPUMEPE YKCYCHON KHUCIIOTHI.
14. 3meHeHune OKpacku MHANKATOPOB B KUCIOTHOM cpefie.
15. Peakiusa HeWTpain3aluy pacTBoOpa MIENOUN PA3IMYHBIMU KACIOTAMH.
16. Ilonyuenue runpokcuaa menu(ll) u ero B3aumoieiicTBUE ¢ pa3IMYHBIMU KUCIOTAMHU.
17. BzaumopeicTBrUe CUIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
18-20. BzaumopeiicTBrE KUCIOT C METAJJIAMHU.
21. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.
22. IlomyueHue cTyiHS KPEMHUEBOM KHCIIOTHI.
23. KadecTBeHHas peakIiys Ha XJIOPHI- I CYJIb(aT-HOHBI
24. VI3MeHeHue OKpACKU UHANKATOPOB B IIEJIOYHOU cpefie.
25. B3auMoJielicTBHE MIENIOUYEH C YTIEKUCIBIM T'a30M.
26. KauecTBeHHasl peaklysl Ha KATHOH AMMOHMSI.
27. Ionyuenue runpoxrcuna meau(ll) u ero pasnoxenue.
28. B3aumopeiicTBre KapOOHATOB C KACIOTAMH.
29. IMonyuyenue runpoxcua xxenesa(lll).
30. B3aumopeiicTBue xemne3a ¢ pacTBopoM cyibdara meau(1l)
IIpakTuyeckue padoTsl
1. CBoiicTBa KHCJIOT, OCHOBAaHHH, OKCHJIOB M COJIEH B CBETE TEOPUU IIEKTPOIUTUUYECKOU
JUCCOIMAIIMY U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUl
HeMeTa/uibl M MX COeIMHEHNS

CTpoeHne aTOMOB HEMETAJUIOB W WX mojioxkeHue B Ilepuonumueckoit cucreme. Psipg
ANEKTPOOTpUIATENbHOCTU. KpHucTalinyeckue peméTkl HEMETauIOB — MPOCTHIX BEIIECTB.
Annorporsi U e€ mpuunHbL. DuU3HUecKHe CBOMCTBa HemeTaiioB. OONMe XUMHUYECKHE
CBOMCTBA HEMETAJIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.

["asiorensl, CTpoeHHE MX aTOMOB M MoJeKyd. du3znueckne M XMMHUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB raJJor€HOB B 3aBUCUMOCTH OT UX MOJO0KEHUS
B [lepnoauueckoil cucreme. HaxoieHrne rajloreHoB B IPUPOJI€ U UX TOIy4YeHHE. 3HAUYEHUE
Y IPUMEHEHHUE TaJIOT€HOB.

["aoreHOBOOPOABI M COOTBETCTBYIOLIME WM KHCIOTHI: IIJJAaBUKOBAs, COJIsIHAS,
O6poMoBOIOpOIHASL, HOKOBOOpOoaHAs. ['amorennpl. KauecTBeHHBIE peakuy Ha TrajoreHuI-
noHbl. [IpruMeHeHue coeJMHEHN raJIoreHOB U UX OMOJIOrHYecKast poJib.

O6mmas xapaxkrepuctuka 31eMeHToB VI A — rpynnel. Cepa B npupojieu €€ noiaydeHue.
AnnorpornHbie MOAM(UKAIIMU CEpbl M HMX CBOWCTBA. XWMHUYECKHE CBOMCTBA CEpbl M €€
MIPUMEHEHHE.

CepoBOOpO/I: CTPOEHUE MOJICKYJIbI, (U3MYECKUE M XUMHYECKHE, TONyYeHUE Hu
3HaueHne. CepoBogopoanas kuciota. Cynbpuasl U ux 3HadeHue. JIIOMUHODOPHI.

Oxcun cepri(IV), cepuuctas kucnota, cyabpuTsl. KauecTBeHHas peakuus Ha CyabpuT-
HOH.

Oxkcua cepoi(VI), cepnas kucnota, cynbdarsl. Kpuctammoruaparsl. KauectBeHHas
peakius Ha Cyab}ar-uoH.

CepHast KUCJIOTa — CWIIBHBIN A5eKTpoauT. CBolicTBa pa30aBiieHHONW CEpHON KUCIOTHI,
KaK TUMWYHOW KHUCJIOTHI: B3aUMOJEWCTBHE C MeTalslaMH, OCHOBHBIMH U amM(pOTEepHBIMU



OKCHIaMU, OCHOBAaHHUSIMH ¥ aM(OTEPHBIMU THAPOKCUAAMH, COIsIMH. KaduecTBeHHast peakius Ha
cynbdaT-noH.

OO0mras XxapakTEepUCTHKA 3JIEMEHTOB VA Tpymibl. A30T, CTPOCHHE aTOMa M MOJICKYJIbI.
du3nyeckue M XUMHUYECKHE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPUPOAE U €ro
OunoJsoruueckas posib.

AMMHaK, CTpOE€HHE MOJEKylIbl U (uU3MYecKhe CBOMCTBA. AMMHAaYHas BOJa,
HaIATBIPHBINA CIUPT, TUIpaT amMMuaka. J[OHOPHO-aKIENTOPHBIM MEXaHW3M OO0pa30oBaHUs
KaTHoOHa aMMOHMsS. BoccraHoBuTenbHble cBoMicTBa ammuaka. CoiauM aMMOHMS M UX
npuMeHeHue. KauecTBeHHast peakiusi Ha KaTHOH aMMOHUSL.

Oxcuapl a3oTa: HecojaeoO0pas3yrolue U KUCIOTHbIE. A30THCTast KUCIOTa U HUTPUTHI.
A30THas KUCJI0Ta, €€ MoJydeHue u cBorcTBa. Hutparsl.

®docdop, ctpoenne atoma u amwtorporusi. Pochunasr. Dochun. Oxcun docdopa(V) u
optodochopnas kucnora. Pocharel. DochopHbie ynodpeHus. THCEKTHIIHIBI.

OO0mrast xapakTepucTuka 351eMeHToB [V A- rpymnmbl: 0COOEHHOCTH CTPOSHHSI aTOMOB,
IIPOCTBIX BEIECTB U COEAUHEHUI B 3aBUCUMOCTH OT IIOJIO’KEHUS 3J1eMeHTOB B [lepnonnyeckoii
cucteMe. YTiepo. AJUIOTpormHbIe MOAUBUKAIIMK: anmas, Tpadut. AMopdHBINA yriepoa U ero
copTa: caxa, aKTUBHPOBAaHHBIA yroib. AncopOuus. XUMHYECKHE CBOHCTBa YIJepona.
Kokcoxumuueckoe Mpou3BOJACTBO M €0 MpoayKius. KapOusl.

Oxcupn yraeponpa(ll): crpoeHne Mousekynbl, HojlydeHHe U ero cpoiictBa. Oxcua
yrinepona(IV): ctpoenne MoNeKysbl, TOJYYEHHE M €ro CBOMCTBA. YTosbHas kuciorta. Comm
YrOJIbHOW KUCIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckas u MuieBas cofa.

Heoprannueckue u opraHu4ecKre BEIIECTBA. Y TJIEBOJAOPOAbl. XUMUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

MertaHn, »3TaH, KakK IpeAeibHbIE YIJIEBOJOPOAbl. OTWUJIEH U AaleTWIEH, Kak
HenpeenbHble (HEHACHIIEHHbIE) yrieBoaopoasl. ['openue yrieBomoponoB. KauecTBeHHbIE
peaxkiuu Ha HeTpeaeabHbIe COSTUHEHUSI.

OTUIIOBBIA CIUPT, €ro MOJy4YeHUE, NMpPUMEHEHHE U (PU3MOIOTHYECKOEe JAEWCTBHE.
TpexatoMublii crupt rinuepud. KauecTBeHHass peaklys Ha MHOTOATOMHBIE CIMPTHI.
VYKcycHas — IpeACTaBUTENb Kiacca KapOOHOBBIX KUCIIOT.

KpeMmuuii, crpoenue ero atoma u coiictBa. Kpemuuii B npuposae. CUMuuIbl 1 CUJIAH.
Oxcunp kpemuusi(IV). Kpemuuesas kucinora u €€ couu.

[IpousBoAcTBO cTekia M 1emeHTa. lIpomykius CUIMKaTHON MNPOMBINUIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTuyeckoe BOJIOKHO.

Hewmerannsl B mpuposae. @pakiyoHHas MEPEroHKa >KUIKOTO BO3AyXa, Kak CHoco0
MOJTyYeHUs KHUCIOpoAa, as3ora, aprona. llomydyenue dQocdopa, KpemHHs, XJopa, HOJA.
DIIEKTPOJIN3 PACTBOPOB.

IlonyuyeHue cepHOM KHUCIOTBHL: CBIPBE, XMMHU3M, TEXHOJOTMYECKAas CXEMa, METOJ
KUITSILIETO  CJIOsl, TPUHLHUIIBI TErIooOMEeHa, NPOTUBOTOKAa M HUPKyIsauuu. Omneym.
IIpon3BoCTBO aMMHaKa: ChIpbE, XMMHM3M, TEXHOJIOTHYECKAs CXEMaA.

JdeMoHCcTpauuu

Konnekuust HemeTamnos.

Monenu KpucTalNIndeCKUX PEIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp U MPUHIIMIIBI €r0 PabOTHI.

['openue HeMeTaI0B — MPOCTHIX BEIIECTB: cepbl, pocdopa, APEBECHOTO YTJISL.
OO0pa3s1bl TaJIOreHOB — MPOCTHIX BEIECTB.

Bs3anMoelicTBUE TaJIOT€HOB ¢ METAJUIAMHU.

BriTecHenue xaopa 6poMOM HITH HOJ1a U3 PACTBOPOB HX COJICH

Komnekuust npupoiHbIX COEAMHEHUH XJI0pa.

B3anMozencTeue cepsl ¢ METAJUIAMM.

I'openue cepsl B KUCIIOpOAE

Konnekuwust cynbGUIHbIX py/I.

KauecTBeHHas peakius Ha Cynb(uI-uoH

OOeciBeunBaHNE OKPAIIEHHBIX TKaHEH U IIBETOB CEPHUCTHIM Ta30M.



B3anmopeiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI C MEJIBIO.

OOyriMBaHue OPraHNYECKUX BEIIECTB KOHLIEHTPUPOBAHHOMN CEPHOM KUCIOTOM.
Huarpamma «CocTaB Bo3ryxa»

Buneodparmentst u ciaiiasl «[Ituabpu 6azapeny

[Tonyyenue, cobupanue 1 pacro3HaBaHUE aMMHUaKa

Paznoxenue buxpomara aMMOHUS

B3anMonencTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO

['openue uépuoro nopoxa
PasnoxeHne HUTpaTa Kajlus U TOPEHUE IPEBECHOTO YrOJIbKa B HEM
OO0pa31bl NpUPOAHBIX coequHeHni (ocdopa.

I'openue pocdopa Ha BO3ayXe U B KUCTIOPOJIE.
[Tony4yenue 6enoro Gocdopa 1 UCTIBITAHUE €TI0 CBOHCTB
Konnekuust «O0pa3ibl IPpUPOAHBIX COETUHEHUH yriepoaa»

[Toptper H. JI. 3enunckoro. Ilormomnienrne akTUBUPOBAaHHBIM YIIEM PAaCTBOPEHHBIX

BEILIECTB WJIU T'a30B.
VYcerpolicTBO mpoTUBOrasza
Mopenu MoeKyJs1 ME€TaHa, 3TaHa, 3TUJICHA U alleTUJICHA.

B3anmMopeiicTBre 3THIIEH ¢ OpOMHO BOJION M pacCTBOPOM NEpMaHTaHaTa KaJIus.
OOu1re XMMHUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KUCIIOTHI
KauecTBeHHas peakiiis Ha MHOTOATOMHBIE CITUPTHI
Komnekuust «O0pa3Lpl NpUpOAHBIX COETNHEHUN KPEMHUSI»

Konnekuus crekina, KepaMUKH, IIEMEHTA U U3/1E€TUI U3 HUX
Konnekuust mpoiyKiuy CUIMKATHOW TPOMBIIITIEHHOCTH
Buneodparments! u cnaiinbl « [pon3BoACTBO CTEKIIA U IIEMEHTAY
Konnekuust «IIpupoaHslie cOeqMHEHNSI HEMETAIIIOBY

BuneogparmenTs! u cinaiiapl «PpakinOHHAS IEPETOHKA )KUIKOTO BO3TyXa»

Buneodparmentsr u cmaiinel «llonyuenue Bomopoaa, KHUCIOpOJa W TaJOTE€HOB
AJIEKTPOIUTUIECKUM CIIOCOOOM)

Mopenu anmnaparoB 11l IPOU3BOACTBA CEPHOM KUCIOTBHI.

Mopaenb KUIAIIETO CJIO.

Mopenb KOJIOHHBI CHHTE3a aMMHUAKA.

Buneodparmentst u cnaitapl «IIpon3BoIcTBO CEPHOM KHCTOTHI
BuneodparmenTst u cnaiiapl «IIpou3BoacTBO aMMuaKa
Komnekuust «CoIpb€ 7151 TOTYYEHUSI CEPHON KUCITOThD)

JlaGopaTopHble ONbITHI

31.
32.
33.
34.
35.
36.
37.
38.

PacriozHaBanue rajoreHua-uoHOB

KauecTBeHHbBIE peakiiny Ha CyNb(aT-HOHBI
KauecTtBennas peakiys Ha KAaTHOH AMMOHHUS

XUMHUYECKUE CBOMCTBA A30THOM KMCJIOTHI, KaK 3JIEKTPOIUTA
KauecTtBennsie peakunu Ha ¢pocdar-noH

[Tonydenue u CBOMCTBA YrOJIbHON KACIOTHI

KauectBenHas peakxiiust Ha KapOoOHAT-HOH

[TpomyckaHue yrieKuceaoro rasa 4epes3 pacTBOp CHIMKATa HATPUS

IIpakTuyeckue padoTsl

2.VI3y4eHne CBOMCTB COJSTHOU KUCIIOTHI

3. N3y4yeHue cBOMCTB CEpHON KUCIIOTHI

4. TlonyyeHne aMmmMuaKa v U3y4eHHE €ro CBOMCTB

5. Ilomy4yeHue yriaekuciioro ra3a i U3y4eHue ero CBOMCTB

Metannbl M X COeTUHEHUSI

Ilonoxenne MerawoB B Ilepuogudeckolr cucreMe XMMHYeCKuX dneMmeHtoB I .
MenzeneeBa, CTpOEHHE X aTOMOB U KpUCTAJIOB. MeTayuinyeckasi CBA3b U METaJUINYecKas



KpUCTAJIINYECKAss  PELIETKA. @dusnyeckue  CBOMCTBA  METAJUIOB: JIEKTPO- |
TEIUIONPOBOHOCTh, OTPAKAIOIIAS CIIOCOOHOCTD, MIACTUYHOCTD. CIUIaBbI YEPHBIE U [IBETHHIC.
Metauibl KaK BOCCTAHOBUTENU. DJIEKTPOXMMHUYECKUHN Pl HaNpsbkeHui. B3auMonerictBue
METaJUIOB C HEMETAJIJIaMHU, OKCUJAMU, KUCIIOTaMH, COISIMU. ATTFOMUHOTEPMHUSL.
Okcuapl M TUAPOKCHABI HIENOYHBIX METAJJIOB, MX IMOJYyYE€HHE, CBOWCTBA, NPHUMEHEHUE.
Baxnerinme coy neI04HbIX METAIUIOB, UX 3HAYEHUE B )KUBOM M HEKUBOU ITPUPOJE U B )KU3HU
YEJI0BEKa.
Okcuabpl W THAPOKCUIBI IIEIOYHO3EMENbHBIX METAJUIOB, MX I[OJYyYEHHE, CBOMCTBA U
npuMeHeHne. BaxkHenmme conu mENOYHO-36MENbHBIX METAIIOB, UX 3HAYEHUE B MIPUPOJIE U
XKU3HU yenoBeka. KapOoHatsl u ruipokapOOHATHI KalbIIHs.
JKécTtkocTh BOABI: BpeMeHHas U nocTosiHHasA. CrocoObl yCTpaHEeHUs! BpeMEHHON KECTKOCTH.
CriocoOsl ycTpaHeHUS TIOCTOSTHHON KECTKOCTH. VIOHUTHI.
CoenMHEHUs aIFOMUHUS B IPUPOe. XUMHUECKHUE CBOWCTBA amoMUuHUsA. OCOOCHHOCTH OKCH/Ia
U THAPOKCHJA AIIOMUHHUS KaKk aM(OTEepHBIX COCIUHECHHH. BakHeWmmue colu aTroMUHUS
(xnopun, cyabdar).
OcoOenHocTu cTpoeHUs aroma skene3a. JKeme3o B mpupone. Bakreifmue pyabl xenesa.
[Tonyuenune uyryna u cranu. Oxcunbl u runpokcusl sxeneza(ll) u (III). Comu xenesa(ll) u
(IIT). OGHapy>xeHHEe HOHOB KATHOHOB JKeJie3a B PaCTBOPE. 3HAUCHUE COCTMHEHHM JKee3a.
Koppo3ust xumudeckas v 31eKTpOXUMHUUYECKasi. 3aluTa METANIOB OT KOPPO3HH.
Mertamiel B IpupoJie: B CBOOOJIHOM BHJE W B BHJIE coequHeHUN. [loHsITHE O MeTauTypruu.
UépHas uW 1BETHAas MeETaJLUIYPrHUsl. IIupomerautyprusi,  T'UAPOMETAIUIYPIHUs,
anekTpoMmetamyprusi. JlomeHusrii mporecc. IlepepaboTka dyryHa B CTallb. DJIEKTPOJIU3
pacIIaBoB.
JdemoHcTpauuu
e BzaumopeicTBue HaATPUs, TUTUA U KaJIbLUs C BOJOM.
e [‘opeHue HaTpusl, MaTHUSA U KeJie3a B KUCIOPO/IE.
e Bcnbllika TEPMUTHON CMECH.
e BsaumozeiicTBUE cMeCH OPOIIKOB CEPHI U JKeJIe3a, IMHKA U CEPBI.
BzaumojeiicTBre aTfOMUHUS C KHCIIOTAMU, IIIeJI0YaMU U BOJIOMN.
B3aumopeicTeue xeie3a 1 MEIU € XJIOPOM.
e BzaumopeiicTBue Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOW U 30THOM KUCITOTOM
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).
e (Okpacka INTaMEHH COEAMHEHUSIMHU LIEIIOYHBIX METAJUIOB
Oxkpacka IjIaMeHH COEeAMHEHUSIMHU IEII0YHO3EMENBHBIX METAJUIOB
T"amenue n3BecTH BOIOM.
ITonyyenue xE€CTKOM BOJbI B3aUMOJAECHCTBUEM YIIIEKUCIIOIO ¢ U3BECTKOBOM BOJIOM.
YcrpaneHue BpeMeHHOM KECTKOCTH KUIISTYCHUEM U J0OABKOM COJIBI.
YcrpaHeHue MoCTOSTHHOM JKECTKOCTH JJOOABKOM COJIBI.
WMoHWTHI 1 IpUHIUT UX IeUCTBHS (BUICOPparMeHT).
Komnekuusi npupoaHbIX COEAMHEHUI aTFOMUAHMUSL.
BuneodparmenTst u cnaiiapl «OKCH ATFOMUHUS U €70 MOJIU(PUKAITAN.
[Tonydenne amOTEpHOTO THAPOKCH/IA ATFOMUHHUS U UCCIIEIOBAHNE €TO CBOMCTB
Konnekuust « XuMuyeckre HCTOYHUKHA TOKA
Pe3ynpraThl 1IUTEIBRHOTO SKCIIEPUMEHTA IO U3YYEHHUIO KOPPO3HH CTAJIBHBIX U3EIIUN
B 3aBUCHMOCTH OT YCJIOBHUH IPOLIECCOB
Boccranosnenue meaun u3 oxkcuaa meau(1l) Bogopomom
BuneodparmenTst u cnaiinpl «[Ipon3BoICTBO UyTryHa U CTAIIN»
BuneodparmenTst u cnaiiapl «3aenust u3 4yryHa U CTaIm
e BuneodparmenTs! u ciaitapl «I[Ipor3BOACTBO ATFOMUHUS
JlaGopaTopHbie ONBITHI
39. B3aumogaeiicTBue xemne3a ¢ pacTBopoM cynbdara meau(1l)
40. ITomyyeHue U3BECTKOBOM BOJIBI M OMBITHI C HEH



41. onyuyenue ruapokcuioB xxeneza(ll) u (1)
42.KauecTBEHHbIE PEAKIIUH HAa KAaTHOHBI XKeJe3a
IIpakTnyeckune padoTnl
6. Ilomy4yeHue xeCTKON BOJBI U CIIOCOOBI €€ yCTpaHEeHUs
7. Pemenue sKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauib
XuMHuA U OKpPY:KAOLIas cpeaa
Crtpoenue 3emnu: sIpo, MaHTHS, 3€MHas Kopa, MX XHUMHYEeCKui coctaB. Jlutocdepa u eé
XuMHueckuil coctaB. Munepansl. Pyzasl. Ocagounsle mopopsl. [lose3Hble HCKOIIaeMBbIe.
XUMHYECKUH cocTaB Tuapocdepbl. XUMUYECKUM COCTaB aTMOC(HEpHI.
VICTOYHMKM XUMHYECKOTO 3arps3HEHHUsl OKpyKaromen cpensl. ['7o0anpHble HKOJOTHYECKUE
IpoOJeMBbl YEJIOBEYECTBA: MAPHUKOBBIM S(PQPEKT, KHUCIOTHBIE JIOKAH, O30HOBBIE JIBIPHI.
MesxayHapoIHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPY)KAIOLIEH Cpeabl OT XUMUYECKOTO
3arpsi3HEHUs. «3€JIEHAsT XUMHUSD.
MapkupoBKa YIIaKOBOYHBIX MAaTE€pPHAaJOB, AJIEKTPOHUKH M OBITOBOM TEXHHKH, IPOJYKTOB
MIUTaHUS, STUKETOK 110 YXOAY 3a OJIEXKI0H.
JdemoHcTpauuu
Buneogparmentst u cnaiinpl «Ctpoenue 3emiin ¥ €€ XUMUYECKHI COCTaB»
Konnekuust MUHEpanoB U TOPHBIX TOPOA

Konnekuus «Pyzasl metanioB»
Buneogparmentst u cnaiinel «I moGanbHbIe 3KOJIOTHYECKUE TPOOIEMBI UEIOBEYECTBAY
BuneodparmenTs! 1 cnaiapl 0 CTENEHN YKOJIOTHYECKON YUCTOTHI TOBapa
JlabopaTopHBbIe ONbITHI
43. 3yueHue rpaHura
44. WN3y4yeHne MapKUPOBOK Pa3IMYHBIX BHJIOB INPOMBIIUIEHHBIX M IIPOJOBOIBCTBEHHBIX
TOBAapOB
O0001eHne 3HAHMH M0 XMMHHU 32 KypC OCHOBHO# mKoJbl. [logroroBka k OCHOBHOMY
rocy1apcTBeHHOMY JK3aMeHy
CrpoeHne aToMa B COOTBETCTBHHU C IOJOXKEHUEM XMMHUYECKOro eMeHTa B [lepuoandeckon
cucreme. CTpoeHHE BELIECTBA: XUMHUECKas CBS3b M KPUCTAININYECKHE PEIIETKU. 3aBUCUMOCTh
CBOHCTB OOpa30BaHHBIX »JJIEMEHTaMH MPOCTHIX BEWIECTB (METAJIOB, HEMETAJUIOB,
OaropoJHBIX Ta30B) OT IOJIOKEHHUS 3JeMeHTOB B Ilepuoamnueckoir cucreme. TuUHOIOTHS
HEOPraHWYECKUX BEIIECTB, ACIEHUE X Ha KJIacchl U rpynmnsl. [Ipencrasureny.

[Ipu3Haky ¥ ycnoBuUs IPOTEKaHUS XMMUYECKUX peakuuil. TUIIONOrus XUMUYECKUX PEaKIUui
10 Pa3JIMYHBIM OCHOBAaHUAM. Peakiiun noHHOro oOMeHa. OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIE
peaxkuuu.

XUMHUYECKME CBOWCTBA NPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHYECKHME CBOWCTBA
COJNIE00PA3yIOIMIUX OKCUIOB, THIPOKCHIOB (OCHOBaHUH, KHCIOT U aM(DOTEPHBIX THAPOKCUIOB),
COJIEH.



TemaTuyeckoe IVIAHUPOBAHME

8 kuaacce
Ne n/m HaumeHnoBanue TeMbl Bcero uacosn
1 Brenenue. [lepBoHauanbHble XUMUUECKHE 6
TIOHSITHSL.
2 ATOMBI XMMHUYECKHX 3JIEMEHTOB 10
3 [IpocTrle BelecTa. 7
4 CoequHeHnsT XUMHUYECKUX JIIEMEHTOB 14
5 M3meHeHus1, NpoUCXOIIUE C BEILECTBAMM. 11
6 PactBopenue. PactBoprl. CBoiicTBa pacTBOPOB 18
AIIEKTPOIUTOB
7 IToBTOpeHwe no Kypcy MaTepuaia 8 kiacca 2
8 HUroro 68
TemaTuueckoe NJIAHUPOBAHUE
9 kJyacc
Ne n/m HaumeHnoBaHue TeMbI Bcero uacosn
1 O06o001enre 3HaHMi 1Mo Kypcy 8 kiacca. 6
XUMHUYECKUE PEaKIUU
2 XHUMHYECKUE PEAKIIUU B PACTBOPAX 10
3 Hemertamibl 1 ux coeAMHEHUS 25
4 MeTanmbl U X COeTUHEHUS 17
5 XuUMHS U OKpYy’Karolias cpeaa 2
6 O06001IeHre 3HaHUH TI0 XUMHH 33 KYPC 8
OCHOBHOI 11K0JbL. [Toaroroska k OcHOBHOMY
rOCYAapCTBEHHOMY IK3AMEHY
7 Hroro 68

Kajennapuo-reMaruyeckoe ImjiaHupoBanue 8 kjiace

BBenenue. IlepBoHayanbHble XUMUYeCKHEe MOHATHSA. (6 yacoB)

Jlata Jlomarixnee

Ne Tema ypoka 3a/laH1e

/11

1 BBomubiii  mHcTpykTaxk mo Th.  Xwumwms-yacth §1,84
€CTECTBO3HAHUS

2 [Ipeamer xumuu. Bemectsa §2,Neo4, No3 No8
[IpeBpamenue BemecTB. Pomb XumMum B KU3HU
YeIIOBEKa. §3,Nel,Ne4

3 [Mpaktuyeckas  pabora  Nel «3HAaKOMCTBO  C Otuer no np
J1a00paTOPHBIM 000PYTIOBAHUEM).

4 [Teproguyeckas cucTeMa XUMHYECKHX OJIEMEHTOB §5,1a0i.c.35,Ne5,Ne3

.. MenneneeBa. 3HaKu XMMHYECKUX DJIEMEHTOB.




BEIIECTBAY

5 Xumuueckue (opmynsl. OTHOCUTENIbHAS aTOMHAs H §6 No2,Ne3
MOJIEKYJISIpHAsI MacCBhl.
6 MaccoBast oIS DJIEMEHTAa B COSTUHEHUM. §6 No6,No7
Tema 1. ATOMBI XUMH4YECKHX 3J1€MEHTOB
(10 yacoB)
7 | OCHOBHBIE CBEJICHUSI O CTPOCHHH aTOMOB. §7,No2 ,Ne4
8 | Pemienue 3a1a4 U ynpakHEHHU §7
9 | M30Tonbl KAk Pa3HOBUIHOCTH ATOMOB XUMHUYECKHUX §8,Nol,No4, No5
AJIEMEHTOB.
10 | Dnexktponsl. CTpoeHUE IIEKTPOHHBIX 000JI0YEK aTOMOB. §9,Ne1,No2 No4
11 | U3sMeHeHne  ymcia  HJIEKTPOHOB ~ HA  BHEIIHEM §10, Nel-4
SHEPTreTUYECKOM YPOBHE aTOMOB X1.
12 | MonHas cBsI3b §10
13 | B3amMmopeiicTBE  aTOMOB  DJIEMEHTOB-HEMETAIIOB §11, No2,§12,No2, No5
Mexay coOoiiKoBanieHTHass —HemossipHas CBSI3b W
KOBAJICHTHAsI MOJISIPHAS CBSI3b.
14 | MeTtaumdeckas XMuMU4YecKas CBS3b. §13,Nel-4
15 | O600meHue, cucremMaTu3amuss W KOPPEKIUsS 3HAHHM, § 7-13,3anucu B TeTpagu
YMEHUH ¥ HaBBIKOB YyYallUXCi MO TeME«ATOMBI
XUMHYECKUX DJIEMEHTOBY.
16 | Kontponbaass  pabora Nel 1o Teme  «ATOMBI
XUMUYECKHUX DJIIEMEHTOBY.
Tema2.Ilpoctbie BemecTBa (7 4acoB)
17 | IlpocTeie BelecTBa METAILIBL. §14,Nel-5
18 | IlpocTsie BemecTBa HEMETAILIBI §15,Nol,Ne3
19 | KonnaecTBo BeliecTBa — MoJib. Pacuersl. §16, Nel1-3
20 | MomnsipHbIii 00beM Ta30B. PacueTsl. §17,Nel,2
21 | Pemenue 3a1ay ¢ UCIMOJIB30BAHUEM «MOJIb) 3agaHue B TETpaau
22 | O6o0menre, cucTeMaTu3anus W KOPPEKIUs 3HaHWH, ITogroroButncs
YMEHMI M HaBbIKOB yuamuxcs mno teme «lIpocteie KOHTp.paboTe
BEIIECTBAY
23 | KontponpHast pabora Ne2 mo Teme «IIpocTbie

Tema 3. CoenHeHHs1 XUMHUYeCKHX 3JeMeHTOB(14 yacos)




24 | CrerieHb OKUCIICHUS. §18,Nel,2,5

25 | Okcuabl ¥ JieTy4re BOJOPOIHBIE COSTMHEHUS §19,Nel.4.,6

26 | OcHOBaHMA. §20,Ne3 4,5
KucnoTsl. §21,Nel,Ne3.4,rabm.c.1

27

28

28 | Comnmn. §22,Ne2.3

29 O00011IeHNE M CUCTEMATH3allMd 3HAHUM 10 TeEMe 3agaHue B TeTpaau
«Knacchl HEOPraHMYECKUX COEAMHEHUI»

30 | Kpucrannuyeckue peneTky. §23, 3amanue B T€Tpaau

31 | YwucThle BellecTBa U CMECH. §24,No3 4

32 | [Ipaktuyeckass pabora No2 «OuucTtka 3arpsa3HEHHON
MOBapEHHOM COIH»

33 | MaccoBast U OObEMHAas JIOJM KOMIIOHCHTOB  CMECH §25 Ne2,5,6
(pactBOpa)

34 | Pemienue 3a7a4 U yrnpaxxHEHUI Nel,4,7 ¢.149

35| IIpaktuueckas pabora Ne3 IIpuroroBiieHHe pacTBOpa
caxapa W pacueT ero MacCoBOH JI0JIM B PacTBOPE.

36 | O0oOmeHne, cucTeMaTH3aAUsl M KOPPEKIUsS 3HAHUA, [ToaroroBuThCA K
YMEHUN ¥ HAaBBIKOB ydamuxcs mo Teme «CoeauHeHus KOHTp.paboTe
XUMHYECKHUX DJICMECHTOB)

37 | KontponbHast pabora Ne3 mo teme «CoequHEHHS
XUMHUYECKHUX DJIIEMCHTOBY

Tema 4. U3meHneHus1, npoucxoasimue ¢ Bemecrsamu.(11 yacos)
38 | dusznueckue SIBJICHHS B XUMHH. Jomarraui §26,Ne3 4
skcriepuMenT: 1.Habmonenus 3a HU3MEHEHUSIMH,
MPOUCXOASIIUMHU C TOPAIIECH CBEUOM, M MX OMKUCAHUE
39 | XuMHuecKue peakiuu. §27,Nel-6
40 | XuMH4ecKHUe ypaBHEHUS. §28,Nel,2
41 | PacueTsl MO XUMHUYECKUM YPABHEHHSIM. §29,Nel 4
42 | PacueTrsl M0 XUMHUYECKUM YPABHEHHSIM. §29,No2.5
43 | Peakuuu pa3nokeHUsI U COCTMHEHUS §30,No1,Ne4, No5
§31,No2, N5
44 | Peakiuu 3aMeIleHUs H OOMeHa §32,No2
§33,No3,Ne5
45 | Ilpaktuueckas pabora Ned «[Ipu3HaKy XUMHUECKUX
peakiuin»
46 | Tumnbl XUMUYECKUX PEaKIUi Ha TPUMEPE CBOUCTB BObI §34, Nel,3,4
47 | OboOmieHne, cucTeMaTU3alldsl W KOPPEKIUs  3HAHUH, [MoxroroBka K

YMEHUI M HaBBIKOB ydamuxcda no Tteme «V3MeHeHus,

KOHTp.paboTe




IMPOUCXOAAINHNE C BEHICCTBAMM)).

48 | KontpombHas pabora Ned mo Tteme «l3MeHeHwus,
MPOUCXOJISIINE C BEIECTBAMI.
Tema 5. PacTBopenne. PactBopbl. CBOMCTBA PacTBOPOB
3J1eKTPOUTOB.(18 yacos)
49 | PactBOpeHue. PacTBOpUMOCTH BEIIECTB B BOJE. §35,Nel,2,7
50 | DnexTponuTHYEeCKask AUCCOLMAIIUS §36,Nel-5
51 | OCHOBHBIE  TIOJIOKEHUSI ~ TEOPHUM  DIEKTPOIUTHUECKOU §37,Ne4,5
JIUCCOLIMAIINY.
52 | HMoHHble ypaBHEHUSI. §38,Ne2,5
53 | Kucnotsl B ceete TO/I. §39,Ne2.3.5
Wx xnaccugukarys, CBOUCTBA.
54 | OcHoBanus B cBere TO/I. §40,Ne 3.5
Wx xnaccugukarys, CBOUCTBA.
55| Oxcupsl, ux KIaccu(uKaIus, CBOUCTBA. §41,Nel,3.4
56 | Comnu B cBete TO/I. §42,No2.3.5
Wx xnaccugukarys, CBOUCTBA.
57 | Tlpaktudeckas padota Ne5. «loHHBIE peaKIimy
58 | I'enernueckas CBsI3b MEXKAY KIacCaMH HEOPraHUYECKUX §43,Ne 1,34
BEIIIECTB.
59 | OO6oOmenne, cucTeMaTH3alldsl W KOPPEKIMS  3HAHUH,
YMEHMH U HAaBBIKOB ydamuxcs 1no reme «T3/0».
60 | OKHUCIUTEIBHO — BOCCTAHOBUTEJIBHBIE PEAKIIHH. §44 Nel,3
61 | OKuCIUTETBHO — BOCCTAHOBUTEIBHBIE PEAKIINH. §44 No5,7
62 | YnpaxHeHus B COCTaBJICHUU OKHCITUTEIBHO - §44,No7
BOCCTAaHOBUTEJIbHBIX PEAKLIUH.
63 | CpolicTBa MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJUIOB, §44,3ananue B TeTpaIU
KHUCIIOT, cojeli B cBete OBP.
64 | OOoOmieHne, cucTeMaTH3alus W KOPPEKIUS 3HAHWM, 3aJJaHUE B T€Tpaiu
YMEHHMI ¥ HaBBIKOB ydamuxcd 1o TeMe «CBoiicTBa
pacTBOpOB AJIEKTPOJIUTOB. OKUCIHUTENBHO —
BOCCTAHOBUTEJIbHBIE PEAKIIUNY.
65 | KontponbsHas pabora NeS mo teme «CBoHCTBa pacTBOPOB
ANEKTPOIUTOB.  OKUCIUTEIBHO —  BOCCTAaHOBUTEJIbHBIC
peakuum.
66 | Tlpaktuyeckas padora Ne 6 . «YcIoOBUS TPOTEKAHUS OdopmuTts padoty
XUMUYECKHUX PEaKLUid MEX1y pacTBOpaMU 3JIEKTPOJIUTOB JI0
KOHILIa»
IloBTOpEHUE MO Kypcy MmaTepuaJja 8 kiacca
67 | Crpoenue aToMa U 3JIEKTPOHHBIX 000JI0YEK. 3ajanue B TeTpaau
68 | Pemienue pacueTHBIX 3a/1a4 3agaHue B TeTpaau




KanengapHo — TeMaTH4ecKoe MJIAHMPOBAHNE

9 kiacc (2 yaca B HeJeJIH0)

Ne
ypoka

Tema ypoxka

Homarinee
3a/1aHue

Jlara

O00061eHue 3HaHM MO Kypcy 8 kiacca. Xumuueckue peakuun (6 yaco

B)

BBogHBIN MHCTPYKTaX MO TEXHHWKE OE30MMAaCHOCTH HAa YPOKaX XUMHH
Kaccudukanus XuMHIECKUX COSAUHECHUH

2. | Kimaccudukanus XuMAIECKUX COSTUHCHUH

3. | OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINN
4. | CxopocTh XUMHUYECKHX peakmuii. Katamms

5. | CkopocTb XUMHYECKHX peakiuii. KaTamus

6. | Bxomgnas quarnoctudeckas pabota

Xumuveckue peakuuu B pactsopax(10 yacon)

7.

BJ'IGKTpOJ'II/ITI/I‘-IeCKaH Jucconuyalms

OcHoBHbIE TTO0KEeHUS T/

XUMHYeCcKre CBOMCTBA KHCIIOT KaK QJICKTPOJIMTOB

10.

XUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB

I1.

XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK AJIEKTPOIUTOB

12.

XUMHUYECKUE CBOMCTBA COJIEH KaK AJIEKTPOIUTOB

13.

IToHsiTHE 0 rUpOIU3E CONEM

14.

[pakTuueckas paboraNel "PemieHue SKCIEpUMEHTAIBHBIX 33134 110
TeMe "DIEKPOIUTHIECKAST TUCCOITHAITHIS"

15.

OO06o0menne, CUCTEeMaTH3aIldd W KOPPEKIUS 3HAHWW, YMCHHM H
HaBBIKOB yJamuxcs 1o teme «TIJ1».

16.

KontponbHass pabora Nel»XWMHYECKHEe pEakIMi B  PacTBOpax
JNIEKTPOJIUTOBY»

HemeTanasl 4 uX coeguHeHus (25 yacon)

17.

AHaN3 KOHTPOJIbHOM paboThl. OO0IIast XapaKTePUCTHKA HEMETALIIOB

18.

O6mas xapakrepucTuka 3eMeHToB VII A- rpynibl- raioreHoB

19.

COC}II/IHGHI/IH TaJIOTCHOB

20.

[Ipaktuueckas padbora Ne2 "HM3ydeHue CBOWCTB COMSHON KUCIOTHI"




21} O6mas xapakreprucTrka 31eMeHTOB VIA rpymis! - xamskoreHoB. Cepa

22| CepoBOIOPOI B CYIb(OUIBI

23] KucnopoaHbie COCTMHEHHS Cephl

24/ Tpaktudeckas padora Ne3 "M3yueHue cBOWCTB CEPHON KUCIOTHI"

25] OOmasi xapakTepUCTUKA XHMHYECKHX JJIEMEHTOB VA  rpymmnbl-

MHUKTOT€HOB. A30T

26] AmmMuak. Coau aMMOHHUS

27] Ilpaktuueckas pabora Ned "TlomyuyeHuss aMMuaka W M3y4YeHHE €TI0

CcBOMCTB"

28| Kucnoponconep:xaliye coeIMHEHUs a30Ta

29| A3oTHas KHCIIOTa KaK OJICKTPOJIUT U KaK OKUCJIUTCIIb

30| ®ocdop u ero coenuHeHUS

31| O6mias xapakTepucTuka ieMeHToB [V A-rpymist. Yriepoa

32} Kucnopoacoaepskamne COeTMHEHNS yIiepoaa

33] YrneBogopoasl

34| Kucnopoacoaep:xaiiyue OpraHUu4ecKue COeAMHECHUS

35| Ilpaktnyeckas  pabora Ne5  "[lomydeHume  YIIIEKHCIIOTO
KauecTBennas peakius Ha KapOOHAT-HOHBI"

rasa.

36| Kpemuwuii u ero coeTuHCHUS

37| CunukaTtHas IpOMBIIIUIEHHOCTh

38| IlomydeHne HEMETAIIIOB

39| IlomydeHre BAXKHEHITNX XUMHUIECKUX COCTMHCHUH HEMETAIIIOB

40, O6o6maromHii ypok 1mo TeMe «HemeTamisl 1 X CoeaUMHEHUS.

41| KourponbHas pabora Ne2 mo teme «Hemeramisn

MeTaniabl 1 ux coefuHenus(17 yacon)

42| Tlonoxenue metamioB B [lepuoanueckoit cucteme, CTpPOCHUE aTOMOB U

KpPHUCTAJJIOB

43| O61e XMMUYECKHAE CBOMCTBA METAUIOB

44| OOm1ast XapakTepUCTHKA MIEITOYHBIX METAJIOB

45| OOmiast XapakTepUCTHKA MIETOYHBIX METAJIOB

46 O6IJ_I3$I XapPaKTCPpUCTUKA HICTIOYHO-3EMCIIbHBIX MCTAJIJIOB




47] OO6mias XxapaKTeprUCTHUKA MIETOYHO-3EMETBHBIX METAILIOB

48] JKecTKOCTh BOIIBI U CITIOCOOBI €€ YCTpaHEHHS

49, Ilpaktnueckass pabora Ne6 "XKecTkocTh BOmBI W CHOCOOBI  ee
ycTpaHeHus"

50, AJNIOMHUHUH U €T0 COETUHEHUS

51] XKeneso

52| CoennuHeHus xenesa

53| IpakTuueckas pabora Ne7 "PelieHne 3KCHEPUMEHTAIBHBIX 3a1a4 110
teme "Metamsr""

54| Koppo3ust METAIIOB ¥ CITOCOOBI 3aIIIUTHI OT HEE

55] Metanisl B IpUpoJe.

56] IlonsTHE O METAILTYPrHH

57] O6o6maronuit ypok mo Teme «MeTallIbl U UX COCTUHCHUS.

58] KontponbHas padora Ne3 mo Teme «MeTamibny

Xumus 1 okpyskawmas cpeaa (2 yaca)

59| XUMHUYECKHUI COCTAB IUIAHETHI 3eMIIT

60| OxpaHa OKpy>Karoliei cpeabl OT XUMHUYECKOTO 3arpsi3HEHUS

O0o01meHne 3HAHUI MO XHMHMH 32 Kypc OCHOBHOH mKoJabl. IloaroroBka xk (OcHOBHOMY
rocy1apcTBeHHOMY 3K3aMeHYy (8 yacoB)

61| BemectBa

62| XuMU4eCcKue peaKIiuu

63| OcHOBBI HEOPraHUYECKOW XUMUH

64| OCHOBBI HECOPTAHUUECKOH XUMHUH

65| IloBropenue u 00600meHNe 0 TeMe. IloaroToBKa K KOHTPOIHHOU
pabote

66| KontpompHas padotaNed «Toropas 1o Kypcy OCHOBHOM IITKOJTBDY

67| Ananu3 KOHTpOJIBHOM paboThl. [ToaBeIeHIE UTOTOB TOIA.

68| Peseps




IlmanupoBaHUe KOHTPOJSA U CHCTEMbl OLlEHKHU 3HAHMI y4aluxcs

OLIEHKA YCTHBIX OTBETOB YUAILIIUXCA
Oyenxa «5» CTaBUTCS, €CIIA YUEHHK:

v Tloka3bIBaeT TIybOKO€E M TOJHOE 3HAHUE M IIOHMMAaHUE BCEro 00beMa MPOrpaMMHOIO
MaTepuaia; IOJIHOE IIOHMMaHHE CYIIHOCTH paccMaTpUBAEMbIX MOHSTHUH, SBJICHUH H
3aKOHOMEPHOCTEHU, TEOPUI, B3aUMOCBSI3EH.

v' YMeeT COCTaBHUTh MOJHBIM U MPaBUIILHBIM OTBET HA OCHOBE M3YYEHHOIO MaTepHala;
BBIICTISITh TJIABHBIC TOJIOKEHUS, CAMOCTOSITENIbHO TOATBEPKAATh OTBET KOHKPETHBIMH
npuMepamu, (pakTamMu; CaMOCTOSITEIBHO M apryMEHTHPOBAaHO JejaTh aHaiu3, 0000IIaTh,
BBIBOJIBI. Y CTAaHABIIMBAET MEXKIIPEJIMETHbIC (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHWA) H
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM TMPUMEHSET IOJy4YeHHbIE 3HAHMS B HE3HAKOMOM
CUTYallUH.

v" TlocneoBarelibHO, YE€TKO, CBSI3HO, 0OOCHOBAHHO U 0€30MIMO0YHO M3JIaracT ydeOHBII
Marepuai: JaeT OTBET B JIOTUYECKOW IMOCJIEeI0BATEIbHOCTH C HMCIOJb30BAaHUEM MPHUHSATOU
TEPMHUHOJIOTHH; JIeJlaeT COOCTBEHHbIE BBIBOABL, (OPMUPYET TOYHOE ONpEeIesieHne |
HCTOJIKOBaHNE OCHOBHBIX TIOHATUI, 3aKOHOB, TEOPUH, MPABUIIBHO U OOCTOATEIHHO OTBEYACT HA
JIOTIOJIHUTENbHBIE  BOMPOCHl  yuuTens. (CaMOCTOSATENbHO M PAlMOHAIbHO HCIOIB3YeT
HarJIsITHBIC TOCOOMS, CIPaBOYHBIE MaTepHalbl, y4ECOHHK, JOMOJHUTEIBHYIO IJIUTEPATYPY,
MEPBOUCTOYHUKH, MPUMEHSET CUCTEMY YCIOBHBIX OOO3HAYEHHWI TpU BEIECHUU 3aluCeH,
COTMPOBOXAAIOIIUX OTBET; HCIIOJNB3YeT MJsi JO0Ka3aTelIbCTBA BHIBOJBI M3 HAONIONEHUN H
OTIBITOB.

v CaMOCTOSITENIbHO, YBEPEHHO M 0€30MIMO0YHO MPUMEHSIET TMONyYCHHBIC 3HAHWS B
pelieHny npobaeM Ha TBOPUECKOM YpOBHE; JIOMyCKaeT He 0ojiee OJHOr0 HeJo4YeTa, KOTOPbIi
JIETKO WCHpAaBIseT MO TPEeOOBAaHUIO YYHUTENS; MMEET HEOOXOJMMBIE HABBIKM pPabOTHI C
npubopaMu, uepTexamMu, CXeMamu M TrpaduKamH, COIMYTCTBYIOIIUMHU OTBETY; 3alluCH,
COIPOBOXIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenka «4» CTaBUTCS, €CIU YUYCHHK:

v' Tloka3pIBaeT 3HAHWS BCETO M3YYEHHOTO MPOrPAMMHOrO Martepuana. J[aeT MOMHbINA U
MPaBWIbHBII OTBET HA OCHOBE M3YYEHHBIX TEOPHil; JOMyCKaeT HEe3HAUUTENbHbIE OMIMOKH U
HEJIOYETHI TPU BOCIIPOU3BEICHUU U3YUEHHOI0 MaTepHalia, OnpeaeeHUs MOHITHI, HETOUHOCTH
MIPHU MCMOJIb30BAaHUHM HAYYHBIX TEPMUHOB WM B BBIBOAAX M 0000IIEHUSX U3 HAOIIOIEHUN U
OTBITOB; MaTepHall U3JIaraeT B ONPEEICHHON JOTMYECKON MOCIEA0BATEIbHOCTH, MPU ITOM
JIOMyCKaeT OJHYy HerpyOyro omuOKy uiu He Oosiee ABYX HEAOYETOB U MOKET MX HCIIPABUTH
CaMOCTOSITENILHO MPU TPEOOBAHUY WIIH TIPH HEOOBIIION TTOMOIIIH MTPETOAaBaTeNs; B OCHOBHOM
YCBOMJI Y4eOHBIIl MarepHall; MOATBEPKIACT OTBET KOHKPETHBIMU IpPUMEpamH; MPaBUIbHO
OTBEYAET HA JOTIOJHUTEIbHBIE BOIPOCHl YUUTEIIA.

V' VMeeT caMOCTOSTENILHO BBIIEISTh TJIABHbIE TIOJIOKEHUS B H3YYEHHOM MaTepHaie; Ha
OCHOBaHWU (HaKTOB U MpUMEpPOB 0000maTh, JeJIaTh BBIBOABI, yCTAHABIUBATH
BHYTpUIIpeIMETHBIE CBs3H. [[prMeHseT noayyeHHble 3HaHUS Ha TIPAKTUKE B BUIOM3MEHEHHOM
CUTYaIluH, COOI0IaeT OCHOBHBIC MPaBUJIa KYJIBTYPhl YCTHON M MUCHbMEHHON PEYH, HCTIOIb3YyeT
Hay4YHbIE TEPMHHBI.

v He o06nmamaer m0CTAaTOYHBIM HABBIKOM pabOThI CO CIPABOYHOM JIUTEPATYpPO,
Y4eOHUKOM, TEPBOMCTOYHHKAMH (MIPABWIILHO OPHEHTUPYETCS, HO pabdoTaeT MEIJICHHO).
Jlomyckaet HerpyOble HapyIIeHUs TTpaBU oPOpPMIICHHUS TMCbMEHHBIX Pa0oT.

Oyenka «3» CTaBUTCS, €CIIH YUCHHUK:

v' VCBOWJI OCHOBHOE COJIEpKaHHE yUeOHOr0 MaTepuasa, HMeeT MpoOesbl B YCBOCHUH
MaTepuanga, He MpPEemsITCTBYIOUIME JajbHEillIeMy YCBOSHHIO IPOrpaMMHOTO MaTepHuala;
MaTepuai u3j1araeT HeCUCTEMaTU3UPOBAHHO, parMeHTapHO, HE BCET/Ia MOCIEeI0BATENBLHO.

v Tloka3bIBaeT HENOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTIAECIBHBIX 3HAHMNA M YMEHHI;
BBIBOIBI U 000OIIEHHUST apTYMEHTHUPYET ¢l1a00, JOMyCKaeT B HUX OLTHOKH.

v' JlomycTrin OmMMOKH W HETOYHOCTH B HCIOJNB30BAHWH HAyYHOW TEPMHUHOJIOTHH,
onpeAeNieHUs] TOHATUH Jal HEJOCTaTOYHO YETKHEe; HE HCIIOJIIb30BaJl B  KAuecTBe



JI0Ka3aTeNbCcTBA BBHIBOJBI M 0000IIEHUsT W3 HaONrOAeHUH, (aKTOB, OMBITOB MM JOIMYCTHII
OLIMOKH IIPU UX U3JI0KEHUU.

v HcnbIThIBaeT 3aTPyAHCHUS B MPUMEHEHHH 3HAHHUM, HEOOXOMUMBIX [UISl PEIICHHS
3aa4d Pa3IUYHbIX THIIOB, P OOBICHEHHH KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPUH, UJIH B
MOJITBEPHKIEHUN KOHKPETHBIX IPUMEPOB MTPAKTHUUYECKOTO IPUMEHEHUS TEOPUU.

v OTBe4YaeT HEMOJIHO HAa BOMPOCKI YUUTENSI (YIIyCKasi i OCHOBHOE), MJIH BOCIIPOU3BOIUT
CoJiepKaHUEe TeKcTa Y4yeOHMKA, HO HEJOCTaTOYHO IIOHUMAeT OTAEIbHbIE I10JI0KEHUS,
MMEIOIIMe Ba)KHOE 3HAYEHUE B 3TOM TEKCTE.

v' OOHapyKHBaeT HEJIOCTATOYHOC [OHMMAHHE OTACIbHBIX  MOJOXKEHHH  IMpU
BOCIIPOM3BE/ICHIH TEKCTa yueOHMKa (3amuceii, NIepBOMCTOUHUKOB) MJIM OTBEYAET HEIOJIHO Ha
BOIPOCHI YUUTEs, IOIYCKasi OJHY - ABE rpyOble OIINOKH.

Oyenka «2» CTaBUTCS, €CIIN YUCHHUK:

v He ycBOWJI M He PacKpbUI OCHOBHOE COJEPKAHKME MaTepHaa; He JeacT BHIBOJIOB U
00001IeHUH.

v' He 3Haer W He TMOHUMAET 3HAYUTEIHHYIO WM OCHOBHYIO YacTh MPOrPaAMMHOTO
MaTepuajga B Ipejenax MOCTaBIEHHBIX BOIPOCOB WIM MMEET cllabo CPOPMHPOBAHHBIE U
HETIOJIHbIC 3HAHHS M HE YMEET MPUMEHSTh UX K PEIIEHUI0 KOHKPETHBIX BOIPOCOB U 3aJ]1a4 110
oOpasiry.

v Tlpu orBeTe (Ha OJUH BOIMPOC) JOMYCKAET 0oJiee ABYX rPyObIX OMIMOOK, KOTOPhIE HE
MO>KET UCIPABUTH J1a)Ke MPU MOMOIIU YUUTEIS.

v He MOKeT OTBETHTH HH Ha OJIMH UX IMOCTABICHHBIX BOIPOCOB.

v TIoJHOCTBIO HE YCBOMII MaTepHal

KPUTEPHUU OLHEHOK 3A ITMCBMEHHVYIO PABOTY
Oyenka «5» CTaBUTCS, €CIIN yYCHUK:
v Boimonau paboty 6e3 OmuboK U HEJOYETOB;
v' JlonycTuit He 60jiee OJJHOTO HEOUETA;
Oyenxa «4» CTaBUTCA, €CIM yYEHUK BBIMOJHUI Pa0OTy MOTHOCTHIO, HO JOMYCTUT B
Heil:
v' He Gosee oHOl HErpy0OOii ONIMOKK ¥ OJHOTO HEI0YETA,;
v' He Gosee IBYX HEIOYETOB.
Oyenka «3» CTaBUTCA, €CIU YYCHHK MPABUIBHO BBHIMOJHWI HE MEHEE IMOJOBHHBI
pabOTHI WM TOMYCTHII:
v’ He 6osee aByx rpyObix OMIMOOK WM He Goyiee OIHOM rpyOoil W OJHOU HErpyboit
OIIMOKHY U OHOTO HEIOUETA;
v He Gosee AByX- Tpex HErpyObIX OMIMOOK MJIM OJHON HErpyOoi OIMMOKH W Tpex
HE/I0UETOB;
v' TIpu OTCYTCTBUM OMIMOOK, HO MTPU HATMYMH YETHIPEX-TISITH HEJOUETOB.
Oyenka «2» CTaBUTCS, €CIIH YYCHHUK:
v' JIOnmyCTHIJI YKCIO OMIMOOK HEIOYETOB MPEBBIMIAIONIEE HOPMY, IIPU KOTOPOH MOXKET
OBITh BBICTABIICHA OIIEHKA «3).
v" EcIii IPaBHILHO BBIIOJHII MEHEE ITOJOBUHbI PAOOTEHL.
v' He npUCTYIWI K BBITOJIHEHHUIO PaOOTHI.
v TlpaBwibHO BeIoNHII He 60s1ee 10% Bcex 3a1aHmuid.
I[NEPEYEHb OIINBOK
I'pyobovie owubku:
v He3HaHue onpejeineHnii OCHOBHBIX TOHSATHIA, 3aKOHOB, NPABHJI, HOJIOKEHUH TEOPHH,
(dhopMyI1, OOIIETIPUHATHIX CUMBOJIOB, 0003HAUCHUS BEIMYWH, CIUHUILY U3MEPEHUSI.
v HeymeHue BBIIENATH B OTBETE IIIABHOE.
v' HeyMeHue NpUMEHATH 3HAHHWS JUIs pEIIEHUS 3a1a4 M OOBACHEHUS SBJICHMI;
HEMpaBWIbHO c(POpMyIHpOBaHHBIE BOMPOCHI, 3a/1aHUs WM HEBEPHbIE OOBSACHEHHUS XOJa UX
pellleHrs, He3HAaHUE MPUEMOB pEeIleHUs 3ajjad, aHAJIIOTUYHBIX paHee PEIICHHBIM B KIIACCE;



OIMOKY, TMOKA3BIBAIOIINE HEMPABIILHOES MOHUMAHHUE YCIOBHUS 3aJaud WM HEMPABHILHOE
HCTOJIKOBAHUE PELICHUS.
v HeymeHwue unTaTh ¥ CTPOUTH TPA(QUKH U IPHHITUITHATIBHBIE CXEMBI
Heepybvie owubku:
v' Herounoctd  (pOPMYJIMPOBOK,  ONpEAECIECHH, 3aKOHOB, TEOPUH, BBI3BAHHBIX
HETOJHOTON OTBETa OCHOBHBIX NMPU3HAKOB OMPEIEIIEMOTO OHSTHS.
v OmubKy, BRI3BaHHBIC HECOOJIOICHUEM YCIIOBHI MTPOBEICHHUS OTIBITa T H3MEPEHHIA.
v OmubKd B YCIOBHBIX 0003HAYEHHSX HA NPHHIMIHAILHBIX CXEMaX, HETOYHOCTH
YepTexkei, rpadKoB, CXEM.
v" TIpomyck Wi HETOYHOE HAMCAHHE HANMEHOBAHUM eIMHUI] (PU3HIECKUX BETMUNH.
v' HepanuoHasbHbINH BEIOOP X0/1a PELICHUSL.
Heoouemoi:
v HeparnpoHajbHble  3allMCH  TPA  BBIYKMCIICHUSX,  HEPAIMOHAIBHBIE  MTPHEMBI
BBIYHMCIICHHH, Pe0Opa30oBaHMUil M peIIeHUs 3a/1a4.
v' ApudMeTnyecKkue OMMOKH B BBIYHCIIEHHSX, €CIIHM 3TH OMIMOKHM Ipy00 HE MCKa)KaroT
pEeaIbHOCTH MOJTYYEHHOTO pe3ysIbTaTa.
v OTaenbHbIE MOTPEITHOCTH B (YOPMYTMPOBKE BOMIPOCA UITH OTBETA.
v HeOpekHOe BBIOIHEHUE 3aIIUCEl, YepPTEKEN, CXeM, TPa(UKOB.
v' Opdorpaduyeckne U MyHKTYalHOHHBIE OIINOKH

OLIEHKA ITPAKTUYECKHUX PABOT.

V' OueHka «5» -paboTa BbIOIHEHA 0€3 OIHOOK, HO JOIMYCKAOTCSI HCIPABJICHHS CAMUAM
YUEHUKOM.

Ouenka «4»- nomnymieHo 1-2 ommoku.

Ouenka «3»-nonyieHo 3-5 ommoox.

Ouenka «2»- 1omymieHo 6-8 ommooK.

I[Ipy HeOpeXXHOM  BBIMOJHEHWH padOT, OOJBIIOM KOJIMYECTBE HWCIPABICHUH,

ASRNENEN

MCKa)KEHUH B HauepTaHUU OYKB, OIIEHKA CHHMKAeTCsl Ha OJMH OaJl.

<\

IIpu BBICTaBICHUU UTOTOBOM OLIEHKH YYUTBIBACTCS KaK YPOBEHb 3HAHUM YUCHUKA, TaK
U OBJIAICHUE UM MPAKTUYECKUMU YMEHUSMH.
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