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[Iporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM MPOTpaMMbl « XUMHUS. 7-9 KiIacch»,
aBTop O.C. I'abpuensu.-M.: JIpoda, 2017 r.B cooTBeTcTBUN DeaepanbHOTO
00pa3oBaTeIbHOIO CTaHAapTa OCHOBHOTO o01iero oopaszoBanus (PI'OC OOO0).



1. [llosicHUTEJILHAA 3aINCKA

Pabouass mporpamma paszpaboraHa B coOOTBETCTBUM ¢ DenepaibHbIM
rOCyapCTBEHHBIM  00pa3oBaTelbHBIM  CTaHAapToM W [IpuMepHOil  OCHOBHOM
00pa3oBaTeIbHON MTPOTPAMMOM.

PaGouast mporpaMmma 1o XMMHUM COCTaBJIEHA HA OCHOBE:

e npumepHoit OOITOOO ob6pazosanue ot 28.06.2016;

denepanbHOrO nepedHs y4eOHHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM
obpaszoBanmsi Poccuiickoit ®Denepanyii K HCMOIL30BAHUIO B 00pa3oBaTEIHLHOM
nmporecce B obmieoOpa3oBaTenbHbix yupexacHusx Ha 2018-2019 rox. YueOHuMKH
JAHHOW JMHUM TMPOILUIM JKCHEepTU3y, BKIIOUEeHbl B @DenepanbHbIl MEepedyeHb U
o0OecrieunBalOT OCBOECHHE O0pa30BaTEIbHOM MpOrpaMMbl OCHOBHOIO  OOIIETO
00pa3oBaHUs.

® C y4yeToM TpeOOBaHMU K OCHAIEHWIO 00pa30BaTEIBHOrO TpoIecca B

COOTBETCTBHH C COACPKAHHEM HAIOJHEHHS y4eOHBIX MPEAMETOB KOMIIOHEHTA
roCyJIapCTBEHHOTO CTaH1apTa 0011ero oopa3oBaHus;

epaboueii IIPOrPaMMBbI denepantbHOro roCy1apCTBEHHOIO

00pa30oBaTeNpbHOrO CTaHAapTa 0o0mero oOpa3oBaHMs, padodeil MpOrpaMMbl K
muaun YMK O.C. Tabpuensna 7-9 kmaccor (O.C. TI'abpuensn,M.: [dpoda —
2017r.). B Heli Takke YUYUTHIBAIOTCS OCHOBHBIE UCH U T0JI0KeHUs [Iporpammel
pa3BuTHs U HOPMHUPOBAHMS YHUBEPCATBHBIX YUCOHBIX JEUCTBUMN AJI1 OCHOBHOTO
oO1rero oOpa3oBaHusI.

®METOIMYECKUX PEKOMEHAAINNA i1 00IIe00pa30BaTeIbHBIX YUPEKICHUI

KpacHomapckoro kpas o mpemomaBaHuu mpeamera «Xumus» B 2018-2019
y4eOHOM TOfy;

Coneprkanue NporpaMmbl HaIIpaBJIEHO Ha OCBOCHHE YUYallUMUCS 3HAHUW, YMEHUM
W HaBBIKOB Ha 0a30BOM ypoBHe. OHa BKJIIOYAET BCE TEMbI, MPEAYCMOTPEHHbIC
denepalibHBIM  KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHAapTa
OCHOBHOTO OOIIEro 00pa3oBaHUsl MO XUMHUU M aBTOPCKOW MPOrpaMMmoi y4eOHOTro

Kypca.

JlaHHas  mporpamMma  KOHKPETH3UPYET  COJEp:KaHue  CTaHjgapTra, Jaér
pacmpesielieHre Y4eOHBIX 4acoB IO pasjieiaM Kypca, MOCiIeI0BaTeIbHOCTh U3YUYEHUS
TEM M Pa3/IeJIOB ¢ YYETOM MEXKIPEIMETHBIX M MPEAMETHBIX CBSI3EH, JIOTUKUA y4eOHOTO
npoliecca, BO3PACTHBIX OCOOCHHOCTEN yUalIuxcs

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJEN0)- 8 Kilacc,
68 yacoB (2 yaca B HeAen0)- 9 knacc.
OCHOBHBIE 11eJTi y4eOHOro Kypca: (OpMUPOBAaHKE MPEICTABICHHS O XUMHYECKOM
JJieMeHTe W (opMax €ero CymecTBOBAaHUS — aTOMax, M30TOMAax, MOHaX, MPOCTHIX
BEIIECTBAX W WX BAXKHEUIIMX COCIWHEHUSX (OKCHUAAX U JAPYyruX OWHApHBIX




COEIMHEHMSIX, KUCIIOTaX, OCHOBAHUAX U COJISIX), O CTPOEHUHU BELIECTBA (TUIIOJIOTHH
XUMUYECKUX CBs3€l M BUJAX KPUCTALUIMYECKUX PEIIETOK), 3aKOHOMEPHOCTSIX
MPOTEKaHUS peaKui U UX KJIacCU(PUKALIUU.

OcHOBHBIC 33/1a44 Y4€OHOT0 Kypca:

e ®opMHUpoBaHUE y YyUalIUMXCAd 3HAHUM OCHOB HAyKHM — BaXXHEHIIHUX (DaKTOB,
MOHATUM, 3aKOHOB U TEOpPUM, XMMHUYECKOIO 53bIKa, JOCTYNHBIX OOOOIIEHUNA M
MNOHATUHI O MPUHIMIIAX XUMAYECKOTO MPOU3BOCTBA;

e Pa3BuTue yMeHuii paboTarh C BEIIECTBAMHU, BBINIOJHATH HECIOXKHBIE XHMUYECKUE
OMBITHI, COOJIOJATh MpPaBWIA TEXHUKU O€30MAaCHOCTH, IPaMOTHO NPUMEHSTH
XUMHUYECKUE 3HaHUS B OOIICHUH C IPUPOJION;

e PackpbITHE POJIM XMMUU B PEIICHUH TT100aTbHBIX TPOOJIEM YeJIOBEUYECTRA.

B 5TOM HampaBiieHHH IPUOPUTETAMU U3YUYEHHSI XUMHH B 8-9 Kiaccax sIBISIOTCS:
WCIIOJB30BAaHUE JUIA TIO3HAHUS OKPYKAKOLIET0O MHpa pPa3JuyHbIX  METOHOB
(HaOIOIEHNS, OTIBITHI, U3MEPEHHSI, SKCTICPUMEHT); TIPOBEICHUE MTPAKTUIECKUX padoT,
HECJIOKHBIX 3KCHEPUMEHTOB W ONUCAHUE HX PE3YJNbTATOB; HUCIOJIB30BAHUE JUIS
pelIeHus MO3HABATENbHBIX 3a/1a4 Pa3JIMYHBIX HCTOYHUKOB MH(POPMALIMH; COOIIO/IEHNE
HOPM M TMPaBWI MOBEICHUS B XMMHUYECKUX JA0OpAaTOpHUsX, B OKpYKAlOLIEeH cpeie, a
TaK)Ke MPaBUJI 3J0POBOT0 00pa3a KU3HMU.

O0ocHOBaHKEe BBIOOpPA COAEPIKAHUS YAaCTHU IIPOrPAMMEI [0 YUEOHOMY OPEIAMETY
XMMHMsI HAIpaBJI€HO Ha OCBOCHUE YYalIUMUCS 3HAHUN, YMEHUN U HaBBIKOB Ha 0a30BOM
ypoBHe. OHa BKJIIOYAET BCE TEMBI, MPETyCMOTPEHHbIE (eAepatbHbIM KOMIOHEHTOM
roCyJIapCTBEHHOI'0 00pa30BaTEIbHOIO CTAHApPTa OCHOBHOIO O0IIEro 00pa3oBaHUsl IO

xumuH, paboueit nporpammel K auHUM YMK O.C. I'abpuensna 7-9 knacceiM.: JIpoda
—2017r.

2. O01mIag XapakTepucTHKA NIPeaMeTa

B cucrteme ectecTBEHHO-HAYYHOr0 0Opa30BaHUs XUMUS Kak y4eOHbIN IpeaMeT
3aHMMAeT BAXKHOE MECTO B IMO3HAHMM 3aKOHOB MPHUPOJbI, (OPMHUPOBAHUU HAYUHOU
KapTUHBI MUpA, XUMUYECKOW TPAMOTHOCTH, HEOOXOAMMOM ISl TOBCETHEBHOM >KU3HHU,
HaBBIKOB 3/I0pOBOT0O M O€30MACHOTO JIJIsl YeJIOBEKa U OKpY’Karollel ero cpenbl oopasa
KU3HU, a TaKkKe B BOCIHUTAHUM OSKOJOTHYECKOW KYJIbTYpbl, (HOPMHPOBAHUU
COOCTBEHHOM TMO3UIIMH 10 OTHOIIEHUIO K XUMHUYECKOW MH(OpMAIMH, TOTydaeMon U3
Pa3HBIX HICTOYHUKOB.

N3yuenne xumuum Ha 0a30BOM YpPOBHE OPHUEHTHUPOBAHO Ha obecreueHue
00111e00pa3oBaTebHON ¥ OOUIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Coneprxanue 0a30BOTO Kypca MO3BOJISICT PACKPHITh BEAYIINE UIEH U OTACIIbHbBIE
MOJIOKEHHUSI, BAXHbICE B II03HABATEIBHOM W MHMPOBO33PEHUECKOM OTHOIICHUM:
3aBUCMMOCTh CBOMCTB BEILIECTB OT COCTaBa U CTPOCHHs; OOYCIOBJIEHHOCTh
MIPUMEHEHMSI BEIIECTB MX CBOWCTBAMH; MATEPUAIIBHOE €JUHCTBO HEOPTraHUYECKHUX U



OpraHMYeCKUX BEILIECTB; BO3pacTarouiasi pojib XUMUU B CO3JaHUM HOBBIX JIEKAPCTB U
MaTepHaJioB, B 3KOHOMHUU ChIPbs, OXPaHE OKPYKAOILIEH CPEBI.

Bectp TeopeTMuecKMH MartepHal Kypca XUMHHM JUII  OCHOBHOM  IIKOJIBI
paccmaTpuBaeTcss Ha IMEpBOM Trojy OOydeHHs, YTO IO3BOJISIET ydauumcs Ooiiee
OCO3HAHHO M TIIIyOOKO M3Y4YHUTh (PAKTUYECKHM MaTepuall — XMUMHIO DJIEMEHTOB U UX
coenvHeHM. Ha psiny ¢ 3TUM Takoe NOCTPOEHHE MPOrpaMMBI JAeT BO3MOYKHOCTh
pa3BUBaTh IOJYYEHHbIE IIEPBOHAYAJILHO TEOPETUUYECKUE CBEACHHMS Ha Ooratom
(akTHYeCKOM MaTepualle XMMHMHM D3JEMEHTOB. B pe3ynpTaTe BBIUIPHIBAIOT 00€
COCTaBJISIOLIUE Kypca: U TeOpUs U (HaKThI.

[IporpaMmMa mocTpoeHa ¢ y4eTOM peaau3allui MEXMPEIMETHBIX CBS3EH C KypcoM
¢u3uku 7 Kiacca, TJe U3y4aroTcs OCHOBHbBIE CBEJICHUS U CTPOCHUHU MOJIEKY U aTOMOB,
u Ouonorun 6-9 Kiaccos, rA€ JaeTcsi 3HAKOMCTBO C XMMHUYECKOM opraHuzaiuen
KJIETKH U MpolieccaMy 0OMEHa BEIIECTB.

OcHOBHOE COJiep)KaHHME Kypca XHMUH 8§ Klacca COCTaBISIOT CBEICHUS O
XAMHYECKOM 3JIEMEHTE W (opMax €ro CyIIeCTBOBAaHHS — aToMaxX, M30TOIaX, MOHAX,
MIPOCTBHIX BEIIECTBAX M BAKHEUIIUX COCIUHEHHUSAX SJeMEHTa (OKCHUAAX W JIPYTUX
OMHApHBIX COCAMHCHUSAX, KUCJIOTaX, OCHOBAaHUSIX W COJISAX), O CTPOSCHUHU BEIIECTBA
(THITOJIOTMH XUMHUYECKUX CBSI3eH M BHJAX KPUCTALTUYCCKUX PEIICTOK), HEKOTOPHIX
3aKOHOMEPHOCTSX MPOTEKAHUS PEAKITUI U UX KJIacCU(DUKAIIHH.

B conepxxanum kypca 9 kiacca BHayaie OOOOIIEHHO PAaCKPBITHI CBEJIECHUS O
CBOMCTBax KJIACCOB BEIIECTB — METAJIJIOB M HEMETAJIJIOB, a 3aTEM MOAPOOHO OCBEIIIECHBI
CBOMCTBA MIEIOYHBIX U MIEIOYHO-36MENbHBIX METAJUIOB U TAJIOreHOB. Hapsmy ¢ aTuMm B
Kypce  pacKphIBalOTCS  TakKe ¥ CBOWCTBA  OTHAEIBHBIX  BaXXHBIX B
HApOJHOXO3SIMCTBEHHOM OTHOIIEHWW BEIIECTB. 3aKaHUYMBACTCS KypC KpaTKUM
3HAKOMCTBOM C OPTaHUYECKHUMH COCIMHCHHUSIMH, B OCHOBE OTOOpa KOTOPHIX JICKHT
ujes TCHETHYECKOTO pa3BUTHSA OPTaHWYECKHX BEIIECTB OT YIJIEBOAOPOJIOB [0
ouononMepoB (OEJIKOB U YTIIEBOJOB).

3. Onucanue MeCTa Y4e0HOro npeaMera B Y4e0HOM ILIAHE

Vyeousrii mwian MBOY COII Nel9 ma 2019-2020 y4eOHBIH TOJ
npeaycMaTpuBaeT Ha u3ydeHue xuMud B 8-9 kmaccax 136 gyacos. O0mas HegenpHas
Harpy3ka B Ka)KJIOM KJiacce 2 yaca.

KI1ACC Kon/Bo Kon/Bo VMK

yac/ron | Yac/uen.

8 68 5 O.C.I'abpuensu Xumus . 8 kimacc. - M.: Jlpoda, 2018.

9 68 5 O.C.I'abpuensu Xumus . 9 kmacc. - M.: Jlpoda, 2018.




4. ConepkaHue V4e0OHOr0 mpeaMera

8 KIIACC

(2 u 6 Hedeno, 6ceco 684)

BBenenne (4 y)

[Ipenmer xumuu. MeToabl TMO3HAHUS B XUMUHU: HAOMIOJACHUE, DKCIICPUMEHT,
MojaenupoBanue. McTouyHnkn XuMmudeckod HWH(pOpMAIMW, €€ TOJIyICHHE, aHalu3 |
MPEJICTABJICHHUE €TI0 PE3yJIbTaTOB.

[ToHsiTHE O XMMHYECKOM dJIeMEHTE M (popMax ero CymecTBOBaHHS: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamennst BemecTB. OTIWYME XWMHYECKHX PEAKIUNA OT (HU3UICCKUX
sBJieHUI. Poib XuMuM B XU3HU YenoBeka. XeModunusa u xemopoous.

Kparkue cBeaeHuss M3 HCTOPUM BO3HUKHOBEHHMS M Pa3BUTUS XuMUHU. Poib
OTEUECTBCHHBIX YUYEHBIX B CTAHOBJIICHUM XUMHUYECKOW Hayku — pabotrel M. B.
JlomonocoBa, A. M. bytneposa, [{. 1. Menaeneena.

XUMUYECKasi CUMBOJIMKA. 3HAKH XUMUYECKUX AJIEMEHTOB U MPOUCXO0XKICHUE HUX
Ha3BaHu. Xumudeckue (opmynbsl. Muaexcel u kodddunmentsl. OTHOCUTENbHBIC
aTOMHass M MOJIEKyJisipHas Mmacchl. IIpoBeneHue pacyeToB MaccOBOM 10U
XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE HA OCHOBE €T0 (HOPMYJIBL.

[lepuonnueckas cucrema xumuuyeckux osneMeHToB [[. WM. Mengeneesa, ee
CTPYKTypa: Majible U OOJIbIIME TEPHOIbl, Ipynnbl ¥ noArpynmnsl. [lepuoguyeckas
cUCTeMa KakK CIPaBOYHOE I[OCOOMEe JUIsi TOJYYEHUsS] CBEICHUH O XHUMHUYECKHUX
AJIEMEHTAaX.

HMemoncrpamuu. 1. Mogenu (mapoctepxkueBole ©u  Ctroapta-bpurieba)
Pa3IMYHBIX MPOCTHIX U CIOXKHBIX BemlecTB. 2. KoieKnus CTEKISIHHON XUMUYECKOU
nocyasl. 3. Koiekiusi MarepuanoB W U3AEIWA U3 HUX HA OCHOBE aIOMHUHUS. 4.
BzaumopeiictBrue MpaMopa ¢ KUCIIOTOM U IIOMYTHEHHUE U3BECTKOBOU BOBI.

JlaGopaTopHbie onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIIMYECKHUX
BEIIECTB M PacTBOpPOB. 2. CpaBHEHUE CKOPOCTHM HCIAPEHHS BOJbI, OJEKOJIOHA U
ATUJIOBOTO CIUPTA C PUIBTPOBAILHOM OyMaru.

TEMA 1AToMbI XUMHYECKHX 3J1eMeHTOB (9 u)

ATOMBI Kak (opMa CyIIECTBOBAaHUS XUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE
CBEJICHUS O CTPOEHUU aTOMOB. Jl0Ka3aTenbCcTBa CI0KHOCTH CTPOEHUS aTOMOB. OTIBITHI
Pesepdopaa. IlnanetapHast Mojieb CTPOCHHS aToMa.

CocraB aTOMHBIX SAEP: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAS aTOMHAs Macca.
B3anMoCBsI3b OHATHN «ITPOTOHY, KHEUTPOH», KOTHOCUTEIbHASA AaTOMHAS MacCa.

M3MeHeHre yucia MpOTOHOB B sJIpe aToMa — 00pa30BaHHUE HOBBIX XUMHUYECKHX
DIIEMEHTOB.

M3MmeHeHne uyucina HEWTPOHOB B sjApe aroMa — o0O0pa3oBaHHE M30TOIOB.
CoBpeMEHHOE ONpEIEICHUE MOHATUS «XUMHUYECKHMH 3ieMeHT». HM3oTomsl Kak
Pa3HOBHUIHOCTH aTOMOB OJTHOI'O XMMHUYECKOTO JIEMEHTA.



OnexTpoHsl. CTPOECHUE IEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX AJIEMEHTOB
MaJibIX epuooB. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[leproguueckas cucrema Xumudeckux 3smemeHToB 1. 1. MeHieneeBa u ctpoeHue
aTOMOB — (PU3MYECKHI CMBICT TOPSAKOBOTO HOMEpa 3JIEMEHTAa, HOMEpA TpPYIIIIbI,
HOMEpa Nepuoa.

M3MeHeHne dYHclia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroma
XUMHUYECKOTO 3JIEMEHTa, O0Opa30BaHHE MOJOXKUTEIBHBIX M OTPHUIATEIbHBIX HOHOB.
Hounbl, oOpa3oBaHHBIE aTOMaMH METAUIOB M HEMETAIOB. [IpWYMHBI HM3MEHEHHS
METaJUIMYECKNX M HEMETAJUIMYECKUX CBOMCTB B mepuofax W rpynmnax. OOpazoBaHue
OounapHbix coenuHeHui. [lonsatue 06 woHHONM cBs3u. Cxembl 00pa3oBaHUS MOHHOMN
cBs3u. B3aumoielicTBE aTOMOB 3JIEMEHTOB-HEMETAIIOB MEKIy CO00i — 00pazoBaHue
JIBYXaTOMHBIX MOJIEKYJI POCTBIX BELIECTB.

KoBasieHTHass HenoJisipHas XHMHYECKasi CBS3b. ODJEKTPOHHBIE U CTPYKTYpPHBIE
bopMyIIbL.

B3aumopeiicTBue aTOMOB HEMETAJUIOB MEXIY cO00i — 0OpazoBaHuE OMHApPHBIX
COECIMHEHMI HEMETAJUIOB. DJIEKTPOOTPULATENBHOCTh. KOBaJIEHTHAs NOJIApHAs CBA3b.
[TonsiTue O BaJIGHTHOCTM KakK CBOMCTBE AaTOMOB OOpa30BbIBaTh KOBAJEHTHBIE
xumuueckue cBsizu. CocraBiieHue (Gpopmysa OMHAPHBIX COEIUHEHHUM MO BaJCHTHOCTH.
Haxoxzaenue BaneHTHOCTH O (GopMyJie OMHAPHOTO COEAMHEHUS.

B3aumopeiicTBue  aTOMOB ~ METaUIOB  MEXAy co0oili —  oOpa3oBaHue
METaJUIMYECKUX KpUCTauioB. [IoHsATHE O METAIIIMYECKOM CBS3H.

JMeMoHcTpanuu. Mojenn aroMoB XHMHYECKUX 3ieMeHTOB. Ilepumoanueckas
cuctema xumudeckux snemeHnToB [[. . MenneneeBa (pa3nudnbie Gopmabl).

JlaGopaTopHblie onbIThl. MoaennpoBanye NpUHLIMIA JEUCTBUS CKAHUPYIOIIETO
MUKpoOcKomna.  M3rotoByieHue  Mojened  MOJIeKYyJl ~ OMHApHBIX  COCJAMHEHUH.
N3rotoBneHne MOAEIH, UIUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOUM CBSI3HU.

TEMA 2IIpoctbie BemecTBa (6 u)

[TonoxeHnne meTtaiuioB U HeMeTauloB B llepuomnueckoin cucreme. BaknHenine
MPOCTBIC BEIIECTBA — METAJIBI (KeNIe30, alfOMUHUM, KaJbIlMid, MarHui, HAaTpUH,
kanuit). Oomue punvdeckrue CBONCTBa METaJIOB.

Baxneiiime  mpocThie  BeIECTBa-HEMETANUIbl, OOpa30BaHHBIE  aTOMaMU
KHCIIOpOJia, BOJOpPOJAa, a3zoTa, cepwl, ¢ocdopa, yriaepoga. MOoOJNEKyIbl MPOCTHIX
BEIIECTB-HEMETAIUIOB — BOJAOPOJIa, KUCIOPOJAa, a30Ta, rajoreHoB. OTHOCUTENbHAs
MOJIEKYJISIpHAsI Macca.

CnocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBbKUX
MPOCTBIX BEIIECTB — aJIOTPOINHUs. AJUIOTponHbIe MoaudUKaIMU Kucaoposa, hocdopa,
osioBa. MeTammMyeckue ¢ = HEMETAUIMYECKHWE CBOMCTBA TMPOCTHIX  BEHIECTB.
OTHOCUTENLHOCTD 3TOTO MOHSTHS.

Uucno Aoraapo. KonnuectBo BemectBa. Monb. MonsipHas Macca. MossipHbIii
00beM Ta3000pa3HbIX BemecTB. KpaTHbie eIMHUIIBI U3MEPEHHS KOJMYECTBA BEIIECTBA
— MWJUIMMOJIb M KWJIOMOJIb, MUJUTUMOJISIDHASE W KWJIOMOJISIpPHAsE MacChl BEIIECTBA,
MUJUTUMOJISIPHBINA ¥ KIJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ HMCHONB30BAHMEM TOHSATUN «KOJIMYECTBO BELIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIH 00BEM Ta30B», «IUCIO ABOTAIPOY.



HNemounctpanuu. [lonyuenue ozona. O6pasiipl 6€10To U Ceporo 0JioBa, OEIOro u
KkpacHoro gocdopa. Hekotopble MeTaJlIbl 1 HEMETAUIbl C KOJIMYECTBOM BellecTBa 1
MOJIb. MOJISIpHBIN 00BEM Ta3000pa3HbIX BEIIECTB.

JlabopaTopHble  ONBITHI. O3HakoMJIEHHE C KOJUIEKIIMEH  MEeTaJlIoB.
O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAIIOB.

TEMA 3CoennneHuss XMuMHYeCKHX 3J1eMeHToB (13 u)

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKHUCJICHUS W  BaJCHTHOCTH.
OnpeneneHue CTENEHU OKUCICHUSI DJIEMEHTOB B  OWHAPHBIX  COCJAMHEHUSX.
CocraBnenue ¢hopmys OMHAPHBIX COSAMHEHUH, OOIIHIA CIIOCO0 X HAa3BaHUM.

bunapHbIe COeMMHEHHUS] METAUIOB M HEMETAJUIOB: OKCHBI, XJIOPHBI, CYTb(OUIbI
u ip. CocraBiieHre ux Gopmy.

bunapHbie COeIMHEHUSI HEMETAJIOB: OKCHUJIBI, IETY4YHE BOJOPOIHBIE COCTUHEHUS,
UX COCTaB W Ha3BaHus. lIpeacraBurenn OKCUIOB: BOJA, YIVIEKUCIIBIN ra3, HETallleHas
u3BecTh. lIpencraBuTenu JETy4yWX BOJOPOJHBIX COEAUHEHU: XJIOPOBOJIOPOI U
aMMHaK.

OcHoBaHMSI, MX COCTaB W Ha3BaHUs. PacTBOPpUMOCTb OCHOBaHHMII B BOJE.
[IpencraButenu 1mienoyden: TUAPOKCUABI HATpusi, Kanusg U Kajabius. [lonstue 00
WH]IMKAaTOPaX U KQUECTBEHHBIX PEAKIIMIX.

Kucnotel, ux cocraB u HazBanus. Krnaccudukamus kucinot. IlpencraBurenu
KHUCJIOT: CepHasi, coJyisiHas, a3oTHas. [loHatwe o mikane kuciotHoctu (mkamna pH).
N3meHeHne okpacku UHAUKATOPOB.

Conu Kak mNOpOU3BOAHBIE KHCJIOT M OCHOBaHUM, KX COCTaB M Ha3BaHWI.
PactBopumocTh coiseit B Boje. IIpeacraBurenu cosieit: Xjopuj HaTpusi, kKapOOHAT U
dbocdar kanpius.

AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTRA.

MexXMONEeKyIApHbIE  B3aUMOJACHCTBUSA. THUIIBI KPUCTALIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTB BEUIECTB OT THUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

Uucteie BemiecTBa U cMmecu. [Ipumepsl KUIKHX, TBEPIABIX M Ta3000pa3HbIX
cMeceil. CBOMCTBA YMCTHIX BENIECTB U cMeceil. X cocras.

MaccoBass u oObeMHas J0JIM KOMIIOHEHTa cMecu. Pacuerbl, CBsSI3aHHBIE C
WCIIOJIb30BAaHUEM MTOHATHS «JIOJIS».

JemoncTpamuu. OOpasibl OKCHUIOB, KHCJIOT, OCHOBaHHUW M cojieid. Mojenu
KPUCTAUIMYECKUX PEIIETOK XJopuja HaTpus, anMmasza, okcuaa yriepoaa (IV).
KucnotHo-1ie10uHble MHAUKATOPHI, U3MEHEHHE WX OKPacCKH B Pa3JIMUHBIX Cpeaax.
YHUBEpCcaIbHbIM UHAMKATOP U U3MEHEHUE €ro OKpacku B pa3nuyHbiX cpenax. [llkana
pH.

JlabopaTopHbie onbITbl. 7. O3HAaKOMIIEHME C KOJUIEKIMENW OKCHUAOB. 8.
O3HakOMJIEHHE CO CBOMCTBAMM aMMHAaKa, BBIJAaHHOrOo B amiyie. 9. KauyecTBeHHas
peakiusi Ha yraekuchaslid rasz. 10. Onpenenenune pH pacTBOpPOB KHCIOTHI, IIEIOUYH U
Boabl. 11. Ompenenenne pH AMMOHHOTO M S0JOYHOTO COKOB Ha Cpe3e IUIOJoB. 12.
O3HakoMJiIeHHE C KOJuleKuueu cosieil. 13. O3HakoMIIeHHE C KOJUIEKIIMEH BEMIECTB C
pa3sHbIM  THUIOM  KPHUCTaJUIMYECKOM  PELICTKHU. NsroroBnenne  mopaeneu
KpUCTALTNYECKUX pemeTok. 14. O3HakomMiIeHHne ¢ 00pa3IioM TOPHOM ITOPO/IbI.



TEMA 4U3meHeHusi, mpoucxoasimue ¢ BemecrBamu(12 u)

[loHATHE SIBIEHUI, KAK U3MEHEHU I, IPOUCXOIALIMMHU C BELIECTBOM.

SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOEHUS BEIECTBA MPU
MOCTOSIHHOM €ro cocTaBe, (pusnyeckue sijaeHus. OU3MUECKUE SBJICHUS B XUMHHU:
JTUCTUIIIALINS, KPUCTAIA3AIMS, BbIITAPMBAHUE U BO3TOHKA BEIECTB, GUIBTPOBAHUE U
HEHTPU(PYTUPOBAHUE.

SIBneHuMs, CBA3aHHBIE C U3MEHEHHEM COCTAaBA BEIIECTBA, XUMUYECKHUE PEAKIIHH.
[Ipy3Haku W ycliOBHA MNPOTEKAHHMS] XMMHYECKUX peakiuil. BblaeneHue TemioTel U
cBeTa — peakiuu ropeHus. [lonstue 06 3K30- U YHAOTEPMUUYECKUX PEAKITUAX.

3aKOH COXpaHEHUsI MacChbl BEIIECTB. XHWMHYECKHE YpPAaBHEHHs. 3HAYEHUE
UHIEKCOB U Kod(puimeHToB. CocTaBiIeHNE YPAaBHEHUN XUMUYECKUX PEAKIU.

PacueTel 1O XHMMHYECKHMM ypaBHEHUsM. PelieHune 3agad Ha HaXOXKICHUE
KOJIMYECTBA, MacChl WM OObeMa MPOAYKTa PEAKIHMH IO KOJUYECTBY, Macce WIH
00beMy MCXOIHOTO BeliecTBa. PacdeThl ¢ MCMOJIb30BAHUEM TMOHSATHS «IOJIsD», KOTJa
UCXOJHOE BELIECTBO JAaHO B BHJE pPacTBOpa C 33JaHHOM MacCOBOW JI0JIEH
PaCcTBOPEHHOIO BEIIECTBA WJIN COAEPKUT ONPEACIICHHYIO TOJIFO IPUMECEH.

Peaknun pasnoxenus. IlpencraBneHue O CKOPOCTM XHMHUYECKMX PEaKLUM.
Karamuszaropel.  @epmentel.  Peaknum  coenmHenms.  Karanutudeckue U
HEKaTaIUTUYECKUE peakluu, oO0paThMble M HeoOpaTuMble peakuuu. Peakiuu
3aMelleHus. P akTMBHOCTH METaJUIOB, €ro MCIOJIb30BAHME ISl IPOTrHO3UPOBAHUS
BO3MOYKHOCTH TPOTEKAaHUA PEAKUHd MEXIy MeTalUlaMd M KHUCIOTAMH, PEaKIHi
BBITECHEHUS OJIHUX METAJJIOB U3 PACTBOPOB MX COJIEH IPYrMMH MeTajuiamu. Peakiumn
oOmena. Peaknuu HeilTpanuzauuu. YCIOBHS MNPOTEKaHUS peakuuidi oOMeHa B
pacTBOpax A0 KOHIIA.

THUIIBI XUMUYECKUX PEAKIIMM HA IPUMEpPE CBOMCTB BOJBI. Peakuus pas3nokeHus —
ANEKTPOJU3 BOJAbL. Peakiuu coequHeHuss — B3aUMOJCICTBUE BOJABI C OKCHJIAMU
METAJUIOB U HEMETAJIOB. Y CJIOBUE B3aUMOJCHCTBUS OKCHJIOB METAJUIOB U HEMETAIIJIOB
¢ Boaou. [loHsTHE «THMAPOKCUIBDY. Peakunuu 3aMemeHns — B3aMMOJICMCTBHUE BOJBI C
MeTayiamu. Peakiuu oOMeHa — ruipoIin3 BEIECTB.

HMemoncTpanuu. [Ipumepsl pusnyeckux siBJIeHUM: a) riaBjieHue napaduHa; 0)
BO3TOHKa MOJIa WM OCH30HWHOW KHUCJIOTHI; B) PAaCTBOPEHHUE OKPAIICHHBIX COJICH; T)
mubdy3us AyMUCTHIX BEHIECTB C TOPAMIEH JTaMMOYKH HakaauBaHus. [Ipumepbl
XUMUYECKUX SIBICHUHU: a) ropeHue marnus, gocdopa; 6) B3auMoJeHCTBUE COJSHOM
KHCJIOTBI C MpaMopoM WM MeJloM; B) noiaydeHue ruapokcuna meau (II); r)
PacTBOPEHHE MOJYUYEHHOI'O THAPOKCH/IA B KUCIOTAX; 1) B3AUMOJEHCTBUE OKCHIa MEJIU
(IT) ¢ cepHoll KUCNOTOW MpPHU HArpeBaHHUM; €) Pa3JOKEHHUE MEepMaHTraHaTa Kajaus; XK)
pa3iioKeHHe MEepOKCHUJa BOAOPOJAa C TMOMOIIBIO JHOKCHIAa MapraHiia M KaTauas3bl
KapTodeis I MOPKOBH; 3) B3aUMOICUCTBUE pa30aBICHHBIX KUCIOT C METaJUIAMH.

JlaGoparopHbie onbIThl. 15. OkucieHne MeAau B IJIAMEHU CHUPTOBKU WIIH
ropesniku. 16. 3amemenue meau B pactBope xiopuna meau (II) sxenezom.

TEMA 5. lIpakruxym Ne 1 IIpocreiimue onepanuu ¢ BemecTBoMm (3 u)
Ilpakmuuecxas paboma. llpaBuna TeXHUKU 0€30MACHOCTHU MPHU PabOTEe B XUMUUYECKOM
kabunere. Ilpumembr  oOpamenus ¢ 1aboOpaTOpHBIM  OOOpPYJAOBaHHEM |
HarpeBaTeIbHBIMU TTPUOOpaMHU.



Ipaxmuueckas paboma. HabmoaeHus 3a N3BMEHEHUSIMHU, IPOUCXOASIIMMU C TOPSIILEH
CBEYOIl, U UX ONUCAHKE (JOMAIIIHUIA SKCTIEPUMEHT).

Illpaxmuueckas paboma. AHanu3 MOYBHI U BOJBI (IOMAITHUAM SKCIIEPUMEHT).
Ipaxmuuecxas paboma. Tlpu3HaKu XUMUYECKUX PEAKITUH.

llpakmuueckas paboma. IlpuroToBlieHHE pacTBOpa caxapa M OINpEIEICHHE €ro
MacCOBOM 1011 B pacTBOPE.

TEMA 6. PactBopenue. PactBopbl. CBOlMCTBa paCTBOPOB 3JIEKTPOJHUTOB. (1 8u)

PactBopenue kak ¢Qusuko-xumuueckuii mpouecc. llonarue o ruapatax u
Kpuctaoruaparax. PacrBopumocts. KpuBble pacTBOpUMOCTH Kak  MOJENb
3aBUCUMOCTH PACTBOPMMOCTH TBEPJBIX BEIIECTB OT TemIeparypbl. HachlllleHHBIE,
HEHACBHIIICHHBIC W TIEPECHIINICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB MJIA MPUPOABI U
CEJIbCKOT0 XO351CTBA.

[lonsitTue 00  DJIEKTPOIUTHUYECKOM  JAMCCOUMALMMU.  DJIEKTPOJIUTHI U
HEJJICKTPOIUTHI. MeXaHu3M AUCCOLMALUU DJIEKTPOJIUTOB C PA3JIMYHBIM XapaKTEpoOM
cBs3u. CTerneHb IEKTPOIUTHYECKON aucconranuu. CUIIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUHU DIIEKTPOJIUTUUECKON auccouuanuu. oHHBIE
ypaBHeHUs peakuuid. Peakiium oOMeHa, uaymme 10 KOHIIA.

Knaccudukanys nOHOB ¥ MX CBOWCTBA.

Kucnotel, ux xnaccudukanus. Jlucconmamusi KUCIOT U UX CBOWCTBA B CBETE
TEOPUH BJIECKTPOJIUTHUYECKON AUcCCcOUUaMi. MOJEKYJISIpHbIE W HOHHBIE YPaBHEHUS
peakuuii. XMMHYECKHE CBOMCTBA KHUCJIOT. B3anMoAencTBHE KHUCIOT C METaJIAMHU.
DJIEKTPOXUMHUYECKUN DAl HANPSOHKEHWH METauIoB. B3anMoAeHCTBHE KHUCIOT C
OKCHUJAaMH METa/UIOB. B3auMoIencTBHE KHUCIOT C OCHOBAaHHUSIMH — PpPEaKIUs
HeWTpanu3auu. B3auMojelcTBUe KUCIOT C cojiaMu. Vcnosib3oBaHue TaOJIUIIbI
PAacCTBOPUMOCTH JJISI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccudukanus. Jluccorumarusi OCHOBaHUN W WX CBOMCTBA B
CBETE TECOPHUHU DJICKTPOJUTUYECKON AUCCONUANMHN. XUMHUUYECKUE CBOMCTBA OCHOBAHUI.
B3aumogeiicTBue ocHoBaHMil ¢ consimu. Mcnonb3oBanue TabIUIlbI paCTBOPUMOCTH JIJIsS
XapaKTEpUCTUKH XHUMHUYECKHMX CBOWCTB OCHOBAaHUU. B3aummopencrBue mienoyen ¢
OKCUJAMH HEMETAJIOB.

Conu, ux [aMccolManus M CBOWMCTBA B CBETE€ TEOPUU DIIEKTPOJIUTHUECKOMN
Juccoluuanuyi. XUMHUUYECKHEe CBOMCTBA coyie. B3amMopeicTBue cojiell ¢ MeTallaMu,
OCOOCHHOCTH JTHX peakuuil. BzaumopeiicTBue coiseir ¢ consamu. Mcnonab3oBaHue
TaOJIUIBI PACTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O600uIeHne cBeeHni 00 OKCHAAX, UX Kiaccu(puKaluu. XUMUYECKUE CBOWCTBA
OKCHJIOB.

['eHeTnyeckue psabl MeTaUla W HeMeTauia. ['eHeTHdeckass CBS3b MEXKIY
KJIACCAMHW HEOPraHWYECKUX BEIIECTB.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

Onpenenenue CTENeHEH OKHUCICHHUS IS DJIEMEHTOB, OOpa3yrOIIMX BeIIecTBa
pa3HbIX KJaccoB. Peakiuy MOHHOTO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE.

CocraBiieHUE ypaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOJ0M
AIIEKTPOHHOTO OajaHca.



CBoiicTBa MPOCTHIX BEIMIECTB — METAIJIOB U HEMETAIIJIOB, KUCJIOT U COJIEH B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

JemoHncTpanum. VcnbiTaHue BEIIECTB U UX PACTBOPOB HA JIEKTPOIPOBOIHOCTD.
3aBUCHUMOCTb DJICKTPOIPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTpaLWu. [BUXkeHHE
OKpAIIICHHBIX MOHOB B JJIEKTPUUECKOM Tojie. B3auMopjelcTBHEe LIMHKA C CEpoid,
cosstHOM kucioTol, ximopuaom meau (I1). 'openue maraus. BzaumoselictBrue XaopHO#
1 CEpOBOJIOPOIHOM BOIBI.

JlabopaTtopHsbie onbIThl. 17. B3anmoaeicTBHe pacTBOPOB XJIOpHUJA HATPUS U
HuTpara cepedpa. 18. IlomyueHne HepacTBOPUMOro TMIPOKCHIA W B3aUMOJIECUCTBHE
ero ¢ kucioramu. 19. Bzaumonaeicrsue KUCI0T ¢ ocHoBaHusSMU. 20. B3aumoaelicTBue
KHCJIOT C OKCHAaMH MeTayuioB. 21. BzamMojeicTBHE KHCIOT ¢ MeTalaMu. 22.
BzanmMoneiicTBre KUCIIOT ¢ coiiaMH. 23. B3aumojeiicTBrue menode ¢ KucioTamu. 24.
BzaumoelicTBue mienoder ¢ OKCuaaMu HeMeTamIoB. 25. B3aumoaelcTBre mieiode ¢
comsimi. 26. IlomydeHue W  CBOWMCTBAa HEPACTBOPUMBIX OCHOBaHUU. 27.
BzanMonelicTBe OCHOBHBIX OKCHIOB C KucJIoTaMu. 28. B3aumojelicTBue OCHOBHBIX
OKCHIOB C Bojou. 29. BzamMonelicTBHE KHCIOTHBIX OKCHIOB c Iemodamu. 30.
B3anMomelicTBUEe KHCIOTHBIX OKCHUIOB C Bomoil. 31. BzaumonelcTBue coyenl ¢
kucnotamu. 32. B3aumopeiictBue cojeil ¢ menodamu. 33. B3aumogeiicTBue colieii ¢
consimu. 34. B3auMojielicTBHE pacTBOPOB COJIEH C METaJIJIaMH.

TEMA 7lIpaktuxkym 2. CBoiicTBa paCTBOPOB 3JIEKTPOJUTOB(24)

Ilpakxmuueckas paboma. VIOHHBIE peaKIUU.
IIpakmuueckas paboma.Pemienne 3KCIepUMEHTAIBHBIX 3a7a4.

3aKII0YHTEeIbHBIH YPOK-(/u)_
[IpoexTHast NeSITETLHOCTD YUAIIHXCS.

9 kiacce
(2 u 6 Hedenro, 6ce2o 68u)

TEMA 1.00mas xapakTepucTUKAa XMMHUYECKHMX 3JIEMEHTOB U XHUMHYECKHUX
peakuuii. Ilepumoguyecknii 3aKOH M NEPHOJAUYECKAS CHCTEeMa XHUMHYECKHUX
ynemenToB JI. U. Menneneena.(11 u.)

XapakTepuCTUKa BJIEMEHTA MO €ro MOJIOKCHUIO B MNEPUOAUYECKON CHCTEME
xuMHudeckux sjieMeHToB [l. 1. Menpaeneea. CBOMCTBA OKCUJIOB, KUCJIOT, OCHOBAaHUN U
COJE€ B CBET€ TEOPUHU DJIEKTPOJUTHYECKON JUCCOLMALNN U OKHCJICHUS -
BOCCTAHOBJICHUSL.

[TonsiTue o0 mepexoAHBIX JJieMeHTax. AMGOTEepHOCTh. ['eHeTHuecKuili psif
MIEPEXOHOIO JJIEMEHTA.

[Tepnonnueckuit 3akoH u Ileproanueckas cucrema XuMu4yeckux 3imemeHTos J1.H.
Menpneneena.



XuMuYecKasi OpraHu3anus >KMBOM M HEKHMBOM INPUPOABI. XMMHUYECKHUN COCTAaB
A7lpa, MAHTUH U 3€MHOU KOPbl. XUMHUYECKHUE DJIEMEHTHI B KJIETKAaX )KUBbIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTHI.

O600mIeHne cBefieHU 0 XUMUYecKkuX peaknusax. Kiaccudukanus XuMUYECKUx
peaKuuii o pa3JIuyHbIM OCHOBAHUSM:

-110 COCTaBy U YUCILY PEarupyronmx u 00pa3yromuxcs BEeIeCTB;

- 110 Ter10BOMY 3 (deKTy;

- 110 HANPABJICHUIO

-I0 U3MEHEHUIO CTETNCHM OKHWCIICHHS AJIEMEHTOB, OOpa3yIolUX pearupyrouue
BEILIECTBA;

- 1o ¢ase;

- 110 UCTIOJIb30BAHUIO KaTAJIN3aTOPA.

[loHATHE O CKOPOCTH XMMHUYECKOU peakuuu. DakTopsel, BIMAIOMINAE HA CKOPOCTh
xuMudeckux peakiuil. Katanuzatopsl u katanus3. MTHruOUTOpbl. AHTHOKCUIAHTHI.

Hemonctpanuu. Paznmuunbie Gpopmbl Tabmun [lepuogndeckoit cuctemsl. Monenu
aTOMOB JIEMEHTOB 1-3 meproaoB. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEakUuy OT
IPUPOABI PEATUPYIOIIUX BEUIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKLIUU OT
KOHLIEHTPAaLM! PEarupyolInX BEIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLIUU
OT IUIOIAQAM CONPHUKOCHOBEHUS pearupyromux BemecTB("Kunmsammii  cioit").
3aBUCUMOCTb CKOPOCTM XHMMHMYECKOW pEakUMM OT TEMIIEpaTypbl pPEarupyromnx
BelIeCTB. ['OMOreHHBI M TE€TEPOreHHbIM KaTanu3bl. DOepMEHTaTUBHBIA KaTalu3.
Nurubuposanue.

JlaGoparopHblie onbIThl. 1. [lonydeHrne ruipoKcua NMHKA U UCCIEIOBAHUE €0
CBOMCTB. 2. MogenupoBaHne TOCTpPOECHHUS Iepuoguyeckon cucremsl [l WM.
MenneneeBa. 3. 3amernieHue xene3oM Meau B pactBope cyibdara memu (11). 4.
3aBHUCHUMOCTbh CKOPOCTH XMMHUUYECKON peakMK OT MPUPOAbI PEATUPYIOLINX BENIECTB HA
IpUMEPE B3aMMOJEHUCTBHS KHCIOT € MeTamlaMu. 5. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM pEaKkUMM OT KOHUEHTpPALUMHU pearupyrolux BeEIIECTB Ha IpUMEpe
B3aUMOJICHCTBUSA IIMHKA C COJITHOM KHCJIOTOM pa3IM4YHON KOHILEHTpanuu. 6.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEakuuu OT IUIONAAd CONPHUKOCHOBEHUS
pearupyromux BemecTB. 7. MOJENUpOBaHUE «KUIISIIEro cios». 8. 3aBUCHMOCTh
CKOpPOCTH XMMHUUYECKOM PEaKLMM OT TEMIIEpATyphl pEarupyroliux BEIIEeCTB Ha IpUMepe
B3aumozeinicteus okcuna meau (II) ¢ pactBopom cepHOM KHUCIOTBHI Pa3IMYHOM
TeMmneparypel. 9. PasnoxeHne nepokcuaa BOAOPOAA C MOMOIIBIO OKCHJA MapraHia
(IV) u xaranazel. 10. OOHapyxeHHMe KaTaja3bl B NHUUIEBBIX MNpoAyKTax. 11.
NHrubupoBanre B3auMOACUCTBUS KUCIOT C IMHKOM YPOTPOITMHOM.

TEMA 2. Metajuabl(/4u)

ITonoxenne MetauioB B Ileproanueckon cucreMe XUMUYECKUX 3yiemMeHToB /[l. 1.
MengeneeBa. Meramnuueckass KpPUCTALIMYECKAs PEIIETKA W METAUIMYECKast
XUMHYECKast CBs3b. OOmue (HU3NIeCKre CBOMCTBA METANIOB. XMMHUECKHE CBOMCTBA
METaJUJIOB KaK BOCCTAHOBUTEJIEW, a TakKe€ B CBETE UX IOJOXKCHUA B
AIEKTPOXUMHUYECKOM PsiTy HampsDKeHH MeTayioB. Kopposus MeTamioB U CIiocoObI
00pbObI ¢ Hel. CITaBbl, UX CBOMCTBA M 3HAYCHHE.



OO0masi XapakTepucTHKA MIEJOYHBIX MeTaI0B. Metamisl B mpupose. Oomue
cnocoObl ux mnonyyeHus. Crtpoenue artomoB. lllemounble MeTaibl — MPOCTHIE
BelllecTBA. BakHeHIMe COEIMHEHUS MIEJIOYHBIX METAIIOB — OKCHUIBI, THIPOKCHU/IBI U
coyid (XJopuabl, KapOOHAThI, CyIb(aThl, HUTPAThI), UX CBOMCTBA W NPHUMEHEHHUE B
HapoHOM Xo3siicTBe. KanuitHeie ynoOpeHus.

O0mass xapakTepuCTHKA 3JIEMEHTOB rJaBHOW mnoarpynnbl II rpynmsi.
Crpoenune aroMoB. lllenoyHO3eMeNbHBIE METAIUTBI — MPOCTHIE BEUIECTBA. BaxHelmue
COCAMHEHUs WIEIOYHO3EMENBHBIX METAUIOB — OKCHJABL, THUIPOKCHUIBI U COJH
(x70puabl, KapOOHATHI, HUTPATHI, CyIb(aThl, (hocdaTsl), UX CBONCTBA U MPUMEHEHHUE B
HapOJHOM XO3SIMCTBE.

Amomunmii. CtpoeHue atoma, pusndeckne M XMMHUECKHE CBOWCTBA MPOCTOTO
BemiecTBa. COCNMHECHUS aTIOMUHUS — OKCHJT M THIPOKCHUJ, UX aM(DOTEPHBIA XapakKTep.
Baxuenmue conu amoMuaus. [[puMeHeHne antOMUHUSA U €r0 COCTMHEHUM.

Keaezo. Crpoenune aroma, (QU3NYECKHME M XHUMHYECKHE CBOMCTBA MPOCTOTO
BemiectBa. I'enernueckue panpl Fe?™ m Fe®'. Baxkueiimue comu sxenesza. 3HaueHUe
JKeJe3a U €ro COeAMHEHUN JIJIsl TPUPO/IbI ¥ HAPOJIHOTO XO35MCTBA.

HNemoncTpamuu. OOpasmpl MIEIOYHBIX W HICJIOYHO3EMEIbHBIX METaJIIOB.
OOpa3npl  criaBoB.  B3aumopeiicTBue HaTpusi, JUTHS UM KajdblUsd C  BOJOM.
B3anmopneiicTBue HaTpusi U MarHusi ¢ KHUCIOPOJOM. B3auMoaeicTBHE METAIIOB C
HeMerauiamu. [lomyuenne runpoxcunon xene3a (II) u (III). kauecTBeHHbIE peakUu
Ha MOHBI Xkene3a(2u3).

JlabopaTopHbie onbIThl. 12. B3aumoaencTBue pacTBOPOB KHUCIOT M COJIEH €
Metauiamu. 13. O3HakomiieHne c pyaamu kenesa. 14. OxpammBaHue TMIaMEHHU
COJISIMM IIEJIOYHBIX METauioB. 15. B3ammopeictBue kanbiusa ¢ Bomoul. [lomyuenue
TUJPOKCUAA KAIbIMA M HCCIEAOBAHME €ro CBOMCTB. 16. IlomydeHue ruapokcuaa
AJIIOMUHHSA U HCCIEIOBaHHWE €ro cBOMCTB. 17. B3amMmopnenicTBHue kejie3a C COJITHOU
kucnotoi. 18. [Nomyuenue rugpokcuaos xkenesa (I1) u (I1I) u usyuenue ux cBOMCTB.

Tema 2. IlpakTukym 1. CBolicTBa MeTAJIJIOB U UX COeIMHEHUI (1Y)
[IpakTuueckass pabora. Pemrenue AKCIEPUMEHTAIBHBIX 3a1a4  Ha
pacro3HaBaHUE U MOJYYEHUIO COCIMHEHUI METaJIJIOB.

TEMA 3. Hemetaniabi(25u)

OO6miast xapakTepucTUKa HEMETAJUIOB: MojoxkeHue B Ilepuogmdeckoil cucreme
xumuueckux aiementoB JI. W. MengeneeBa, OCOOEHHOCTH CTPOCHHS AaTOMOB,
anekTpooTpuniateabHocTh  (D0) Kak Mepa «HeMeTauiM4HocTw», psag  D0.
Kpucranmnuueckoe CTpOEHHE HEMETAUIOB — MPOCTHIX BEHIECTB. AJIOTPOMUSI.
duznyeckne CBOMCTBA HEMETaUIOB. OTHOCHUTEIBLHOCTh MOHSATUM «METa» U
«HEMETAJD.

Bomopoa. Ilonoxenne Bomopoma B Ilepuogndeckodl CHCTEME XHUMHUYECKUX
anementoB JI. M. MenneneeBa. CtpoeHne aTtoma W MOJIEKYJbl. PU3HUECKUE H
XUMHUUYECKUE CBOKMCTBA BOJOPOJA, €r0 MOTYyUYCHHE U IPUMEHEHHE.

Boaga. Ctpoenne wmonexkynsl. Bopopoanas xumudeckas cBA3b. DuU3nyeckue
CBOMCTBa BOABL. AHOMAJIMM CBOWCTB BOJABL. [wapodpunbHbie U TUIAPOPOOHBIE
BEIIECTBAa. XMMUYECKHUE CBOMCTBA BOJbI. KpyroBopot Boasl B mpupoae. Bomoouncrka.



Absparust Bogsl. beitoBeie GritbTpel. MuHepanbHble BoAbL. [ucTuimmpoBaHHas BoOJa,
€€ NOJIyYEHNE U IPUMEHEHUE.

Oo0mas xapakrepucruka rajgoreHoB. Ctpoenue atomoB. IIpocTeie BemiecTBa.
OcHOBHBIE COEIMHEHHS TaJIOTEHOB, X cBoiicTBa. Kparkue cBeaeHus o xjope, Opome,
¢dTope u noxe. [IpuMeHeHre raJloreHoB U UX COEIMHEHUN B HAPOIHOM XO3SHUCTBE.

Cepa. CtpoeHue aToma, ajUIOTPOIHUs, CBOMCTBA W NMPUMEHEHUE POMOMYECKOI
cepbl. Okcunpl cepol (IV) u (VI), ux nmonydenue, cpoiictBa u npumeHnenue. CepHast
KHUCJIOTa M €€ COJIU, UX IMPUMEHEHHE B HAPOJHOM Xo3siicTBe. [Ipon3BoACTBO cepHOM
KHUCJIOTHI.

Kucaopoa. CtpoeHnre aroMa U aJJIOTPONHS KHCIOPO/a; CBOWCTBA U TPUMEHEHUE
€ro aJUIOTPOIHBIX MOIU(DUKALIUMA.

A30t1. CTpoeHue atroMa M MOJIEKYJbl, CBOMCTBA MPOCTOrO BEIIECTBA. AMMUAK,
CTPOCHHUE, CBOWMCTBA, MOJdydyeHUEe U npumeHeHue. Coaum aMMOHMS, UX CBOMCTBA U
npuMmenenne. Oxkcuaesl azota (II) m (IV). A3oTHas kuciaora, €€ CBOWCTBA U
npumeHenue. Hurtpatel ©  HUTpUTBH, mnpoblieMa WX  COJIEpPKAHHUS B
CEJIBCKOXO03SUCTBEHHON MPOAYKIIUU. A30THBIE YA0OPEHUSI.

®ocdop. CtpoeHue aToma, alNIOTPOIUs, CBOMCTBa Oesoro u kpacHoro ¢ocdopa,
ux npumeHenue. OcHoBHbIe coeauHeHus: okcun Qocdopa (V) u oprodbochopnas
kuciora, pocdatel. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue aToma, aJJIOTPONUS, CBOMCTBA MOAU(DUKAIIUNA, TPUMEHEHHE.
Oxkcuastl yraepona (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KabIIUT,
coja, MoTalll, UX 3HAYCHUE B IPUPOJIC U KU3HU YEJIOBEKA.

Kpemuuii. CTpoeHue aromMa, KpHCTAJUIMYECKUM KPEMHHUMN, €ro CBOMCTBA M
npumeHenue. Oxcup kpemuus (IV), ero mpuponnsie pa3sHOBUAHOCTU. CHIIMKATHI.
3HAaYeHUE COCOUHEHWM KpPEMHHS B JKHBOM M HexuBou mnpupoxae. llonstme o
CUJIMKATHOUW MPOMBIIIJIEHHOCTH.

JemoncTpamuu. OOpasipl TaIOreHOB — MPOCTHIX BeliecTB. B3ammoneicTBue
raJIOTEHOB C HATpPHEM, C allOMUHUEM. BwITecHeHHE XJIOpoM Opoma WIM HOJa W3
pacTBOPOB HUX coJiel. BsaumonmeucTtBue cepbl € MeTaulaMH, BOAOPOJAOM U
KUCJIOPOJIOM. B3amMonencTBre KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTBI C MEIBIO.
OOyrnBaHue KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTOW OPraHUYECKUX COCIUHECHHM.
PazbaBnenue cepHOW KHUCIOTHL. B3ammonelcTBre KOHIEHTPHUPOBAHHON a30THOMU
KUCJIOTBl ¢ Meapto.  [lorsjomieHue yriieM pacTBOPEHHBIX BEIIECTB WA Ta30B.
Boccranoinenue menu u3 ee okcuga yrieM. OOpasibl NOPUPOIHBIX COCAUMHEHUMN
xjopa, cepsl, docdopa, yriaepoaa, kpeMuus. OOpas3lbl BaXXHEHIIUX 1JII HAPOIHOTO
X034icTBa Cyiab(}aToB, HUTpaTOB, KapOoHaToB, QocdaroB. OOpa3ibl CcTEKIa,
KepaMUKH, IIEMEHTA.

JlaGopaTopubie onbIThl. 19. IlonyueHuwe, coOupaHue U pacro3HABaHUE
Bojiopoaa. 20. MccinegoBanue mOBEPXHOCTHOTO HATSKEHUsT BoAbl. 21. PacTBopeHme
NepMaHTaHaTa Kajaus Wik MEIHOTO Kyrmopoca B Bojie. 22. ['mnpatarust 00€3BOKEHHOTO
cynbara menu (II). 23. WsroroBnenue rumcoBoro ormnedatka. 24. O3HaKOMIIEHUE C
KOJUICKITUEH OBITOBBIX (PHIIBTPOB M W3YYCHHE HMHCTPYKIIMU JIOMAITHETO OBITOBOTO
bunbTpa. 25. O3HAKOMJIEHHE C COCTaBOM MUHEpaJIbHOW BOnbI. 26. KauecTBeHHas
peakiuss Ha TamoreHun-uoHel. 27. llomyuenume, coOupanme U pacro3HaBaHUE
kuciopoaa. 28. l'opeHue cepsl Ha Bo3ayxe W B kucimopome. 29. CpoiicTBa



pazbaBneHHO# cepHoit kucnothl. 30. M3ydenne cBoiicTB ammuaka. 31. PacrioznaBanue
cosieit ammoHusl. 32. CBoiicTBa pa3baBieHHON a30THOM KUCIOTHI. 33. B3auMoelicTeue
KOHIICHTPUPOBAHHOM a30THOW KUCIOTHI ¢ Menblo. 34. PacriosnaBanue docdaros. 35.
['openue yraa B kucinopoxae. 36.Ilomydyenue, coOupaHue W pacro3HaBaHUE
yriekuciaoro raza.37. Ilonydenue yroiapbHOM KHCIOTHI M M3y4YECHHE €€ CBOWCTB. 38.
[Tepexon xapOoHaTOB B ruapokapOoHatsl. 39. PasznokeHue ruapokapOoHaTa HATpHS.
40. TlomyyeHue KpeMHEBON KHCIIOTHI U U3YUEHHE €€ CBOMCTB.

TEMA 4. IIpakTukym 2. CBoiicTBa coeilUHEHUII HEMETAJIOB (3y)

Ilpakmuueckas paboma. PemeHne >KCIEPUMEHTAIBHBIX 3a4ad 10 TeMe
«Iloarpynmna rajoreHos».

Ilpakmuueckas padoma.PenieHne SKCIEPUMEHTAIBHBIX 3a4ad 10  TeMe
«Iloarpynmna xkuciopoaa».

Ilpaxmuueckas paboma. Ilonyuenue, cobnpaHue U paclio3HaBaHUE T'a30B.

TEMA 5.Kpatkue cBeieHUs1 00 OpraHn4yecKuX coeMHeHusiX. (4u)

Yriaesoaopoabl. Heopraumyeckue U OpraHM4YeCKue BELIECTBA. Y TIIEBOJAOPO/IBI.
METaH, 3TaH, MPONAH KakK IpEeJeNbHbIE YTIEBOJOPOAbl. DTHIIEH WM AaleTUIEH Kak
HerpeiebHbIe(HEHACHIIIEHHBIE) YIJIEBOAOPOIBL. I'openue YIJIEBOAOPOJIOB.
Ka4ECTBEHHBIC PEAKLIUU HA HENPEACIbHbBIE COCAUHEHUS. PEAKLINS JETUAPUPOBAHUSL.

Kucaopoacoaep:xamme opraHuv4ecKkue COeAMHEHHUsi. ODTWIOBBIM CIHUPT, €ro
MOJIydYeHHe, NpUMEHEHHEe U (Pu3nojornueckoe JeucTBUEe. TpexaTOMHBIM CHUPT
[JIMIEPUH. KA4YECTBEHHAs PEakuydss Ha MHOTOAaTOMHBIE CIHPTHL.  YKCYCHasd,
CTE€apUHOBAsI U OJICMHOBAs KUCJIOTHI - MPEJACTABUTENN KapOOHOBBIX KHUCIOT. JKUPHI.
Mpblna.

A3oTcoaep:xaiue OpraHuvyeckKue COeIUHEHHS. AMuUHOTpymIa.
AMMHOKHCIIOTBI. aMUHOYKCYCHAsI KHCJIOTa. benku (mpoTenHbl), X GyHKIUUA B KUBBIX
opranu3Max. KauecTBeHHbIE peaKkIuu Ha OCIKH.

JemoncTpanuu. Mogenu MOJEKyJl MeTaHa, 3TaHa, IMpollaHa, STUICHA |
arneTwieHa. BzanMopeiicTBue 3TriieHa ¢ OpOMHOM BOJIOM M pacTBOPOM IEepMaHTaHaTa
kanusa. O01mue XMMIUYeCKHue CBOMCTBA HA TPUMEPE YKCYCHOM KHUCIIOThI. Kaue€CTBEHHAS
peaKuysi HA MHOTOATOMHBIE CITUPTHI.

JlabopaTopHble onbIThl. KauecTBeHHBIC peakiiuy Ha OCJKH.

TEMA 6. O60061meHue 3HAHUIA 10 XUMHUH 32 KYPC OCHOBHO# mIK0JbI. (9u)

[lepnonnueckuii 3akoH U Ilepnonnueckas cucteMa XuMu4deckux dmmemeHToB 1. U.
MenpaeneeBa. ®U3NUECKHUI CMBICI MOPSAKOBOTO HOMEPA JIEMEHTa, HOMEPOB MEPUOAA
W Tpynmbl. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCAUHECHUHN B
MepuoJiIax W TpyNmax B CBETE MNPEACTABICHUA O CTPOCHUM AaTOMOB 3JIEMEHTOB.
3HaYeHUe MEPUOANIYECKOrO 3aKOHA.

Buapl XMMUYECKHX CBSI3€M M THUIIBI KPUCTAUIMYECKUX pPEUIETOK. B3amMocBs3b
CTPOCHUS U CBOMCTB BEIIECTB.

Knaccudukainysa XUMHUYECKUX pEaKIWid MO Pa3IWYHBIM IPU3HAKaM (YUCIO U
COCTaB pearupyrommx u o0pa3yroluXxcs BEIIEeCTB, HAIMYWE TpaHMIIBI pasaena ¢as;
TerIoBoM 3(P¢eKT; H3MEHEHHE CTETNEeHEW OKHUCJICHHWs aTOMOB; WCIOJb30BaHHE



KaTaJn3aTopa;

HampaBlieHue npoTekaHus). CKOpPOCTh XUMHUYECKUX peaKUuid u

daktoppl, BhusAwIKMe Ha Hee. OOpPaTUMOCTh XUMHUYECKUX PEAKIUMHA U CHOCOOBI
CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

[IpocThie U CiOXHBIE BeliecTBa. MeTallibl U HeMETaJUIbl. [ eHeTHuecKue psiibl
MeTajuia, HeMeTauia U nepexoaHoro meraimia. OKCUAbl U THIAPOKCUIbI (OCHOBAHMS,
KHUCIIOTHI, aM(OTEpHbIE TUIPOKCUABI), conu. Ux cocraB, kinaccuduxanus u obOuiue
XUMHUYECKHE CBOMCTBA B CBETE TEOPHUH DIIEKTPOJIUTUUECKON JUCCOLIHALIIH.

3akiounTeabHbIH YPOK(/u)
[IpoekTHas AESATENBHOCTD YYAIUXCS.

5. TeMaTH4eCKOro mJiaHupoOBaAHUE

8 kace

Tema ypoka KoJu-Bo | XapakTepucTika 1eTeIbHOCTH YYALIETr 0Cs
4acoB

BBenenue - 4u.
1. ITpenmer XHAMUH. Metonasl 1
MMO3HAHUSA B XUMHUM: HAOJIIOIEHHE,
JKCIEPUMEHT, MOJEIMPOBAHHUE. 3HaTh: ONpeelieHHe BaXKHEHIIMX MOHATUN KakK, MPOCThIE U
HUctounukn XUMHYECKOHN CJI0KHBIC BEIIECTBA, XUMHYECKHI 3JIEMECHT, aToM,
uHpopManuy, ee  MOJIy4eHHE, MOJIEKYJIa.pa3inyaTh  IOHATHUS ~ BELIECTBO» M «TEIIO»,
aHamM3 W TOPEACTaBICHHE  €ro «IPOCTOE BEIIECTBO» U «XUMHUUYECKUM d1eMeHT». OnpeneneHue
pe3yiabTaTOB. XUMHUYECKON (opmynbl BemecTBa, (OPMYIUPOBKY 3aKOHA
[ToHsiTHE O XMMUYECKOM 3JIEMEHTE MOCTOSIHCTBA COCTaBa. 3HAKW TMepBbIX 20 XMMHYECKUX
u ¢dopMax ero CyuecTBOBaHHUS: aneMeHTOB. [loHMMAaTh W 3amUCBHIBaTh XUMUYECKUE (HOPMYIIBI
CBOOOJIHBIX aTOMaX, TPOCTBIX | BemiectB. [IpaBmiia TexHuUKH Oe€30mMacHOCTH TMpU padboTe B
CJIOKHBIX BEIIECTBaX. XUMHYECKOH J1abopaTOpHH.
2. IIpeBpaiuenus BemecTs.| 1
OTnuure XUMHUYECKUX PEAKIUNA OT
¢busnueckux spreHuit. Ponb xumun YMeTb: OTIMYATh XUMHUYECKHE PEAKIUU OT (HU3HIECKUX
B JKU3HU 4YelloBeKa. XeMOpuiIus u spieHuid. Vcmonmp30BaTh  MPHOOPETEHHBIE  3HAHHUS  JUIA
xemopoous. Oe3omacHOro oOpalleHust ¢ BelIeCTBAMU U MaTepHuallaMu,
Kpatkue cBeneHus U3 HCTOPUU JKOJIOTUYECKU TPaMOTHOTO MOBEIAEHHUSI B OKPYKAIOILIEH Cpene,
BO3HUKHOBEHHUSI M Pa3BUTHUSI XUMUHU. OIICHKU BIIMSHUS XUMHUYECKOTO 3arpsi3HEHUsI OKpYXKarolen
Ponp oOTedyecTBEHHBIX YYEHBIX B cpenbl Ha OpraHu3M 4enoBeka. OmnpenensTe MOJOKEHUE
CTAaHOBJICHUM XUMHUYECKOM HAyKHU — XMMHYECKOro 3yeMeHTa B [lepuoanyueckoil cucreme.Ha3bIBaTh
pabotet M. B. JlomoHOCcOBa, A. M. XUMUYECKHE dJeMeHThl. OnpenensiTb COCTaB BEIIECTB IO
byrneposa, JI.11. Menneneesa. XUMUYECKON (GopMysie, TMPUHAIICKHOCT K TMPOCTBIM U
3. XuMuueckasi CAMBOJIMKA. 3HAKU 1 |CIOXHBIM  BeHIeCTBAM.  BBIUMCIATH  MAacCoBYH  JOJIIO
XUMHYECKUX DJIIEMEHTOB U XUMHYECKOT'O 3JICMEHTA I1O (bopMyne COCIUHCHUA.
MIPOMCXOXKICHUE X Ha3BaHUH.
4. Xummndeckue bopMyIBL. 1
Mnanexcer u K02 PUITUEHTHI.
OTHOCUTENBHBIE aTOMHast u
MoJieKyJisapHas Macchl. [IpoBenenue
pacyeToB MaCCOBOM JIOJIN




XUMHYECKOTO AJIEMEHTA B
BEIIIECTBE Ha OCHOBE €ro (POPMYJIBI.
IIepnonnueckas cucrema
XUMU4YecKkux anementoB . H.
MenpeneeBa, €e CTpyKTypa: MaJible
u OonbIIME TEPHOJbI, TPYMHIBLI H
IIOATPYIIIIBL. [Iepuonnueckas
CHUCTEMa KaK CIIPaBOYHOE IMOCOOHe
UL TIOJIYYEHHS  CBEICHHH O
XUMHYECKUX AJIEMEHTAX.

Pa3zgen 1. ATOMBI XUMHYECKHX YJIEMEHTOB - 94

5. ATOMBI KaK dbopma
CYILIECTBOBAHUS XUMHUYECKUX
sneMeHTOB. OCHOBHbBIE CBEJICHUS O
CTpOeHUM aToMOB. Jloka3aTenbcTBa
CIIO)KHOCTH  CTPOGHHS  aTOMOB.
Omnsitel Pesepdopna. [lnanerapras
Mozenb cTpoeHus atoma. CoctaB
ATOMHBIX sanep: MIPOTOHBI,
HEUTPOHBL. OTtHocuTeNnbHAs
aToMHass  Mmacca.  B3auMocBs3b
MOHATHH  «IIPOTOHY», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAas Maccay.
H3meHeHue yncna mpoTOHOB B sIpe
atomMa — 0O0pa3oBaHUE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

l3mMeHeHne uncia HEUTPOHOB B
anpe aroma —  oOpa3oBaHuE
W30TOIOB. CoBpeMeHHOE
onpeerneHne MOHATHUSA
«XHUMUYECKUHN 3IeMeHT». M30Tormbl
KaK pa3HOBUJIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO AJIEMEHTA.

1

6. DJEeKTPOHBI.
AIIEKTPOHHBIX
XUMHUYECKUX
HEpHOJIOB.
3aBEpIICHHOM
YpPOBHE.

Crpoenue

YpPOBHEH  aTOMOB
AJIEMEHTOB  MaJIbIX
[TonsTue 0
AIEKTPOHHOM

7. Ilepuoanueckas cuctema
XUMHUYECKUX dyiemeHToB JI.1.
MenneneeBa 1 CTPOEHUE ATOMOB.
HN3MeHnenue yncia 31eKTpOHOB Ha
BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOT0 3JIEMEHTA,
o0pa3oBaHMe MOJOKUTEIBHBIX U
OTpHUIATETbHBIX HOHOB. MIOHBI,
o0pa30BaHHBIC ATOMAMHU METAJIOB
1 HeMeTasuioB. [IpudnHsI
W3MEHEHUS METAUTNYECKUX U
HEMETAJUIMYECKUX CBOMCTB B

3HATh. OIpPEIACICHUE TOHATUA «XUMHYECKHH DJIEMEHTY,
dbopmynupoBky [leproanueckoro 3akoHa, ompeselieHue TaKUx
MOHATUM KaK «XHUMHYECKAS CBS3b», «HMOH», «HOHHAS CBSI3bY,
OnpeAeICHUE METAININYECKOM CBSI3HU.

YMerb: 00BICHATh GU3UUECKUI CMBICT ATOMHOT'O
(TOpsAKOBOT0) HOMEpa XUMUIECKOT0 deMeHTa. OOBICHATH
(bu3nyecKkuil CMbICII HOMEpa I'PYIIbI U IEPHOAA, COCTABIIAThH
CXeMbI cTpoeHHUs aToMoB nepBbix 20 anementos [1CXO JI.U.
MenneneeBa. OObSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB B MPEJIeIax MaJIbIX IEPUOAOB U IJIaBHBIX NOJArPYIIIL.
XapakrepuszoBaTh Xxummuueckue 3neMeHTsl ( oT H 1o Ca) Ha
ocHoBe ux noyioxxeHus B [ICX3 u ocoO0eHHOCTEN CTPOEHUS UX
aToMOB. OnpenensaTh TUIIBI XMMUUECKUX CBSI3EH B
COETMHEHUSIX.




neproaax u rpymnmnax. O6pa3oBanue
OMHAPHBIX COCTUHECHUM.

8. Ilonatne 00 HOHHOHW CBS3H.
Cxembl  00pa3oBaHHMS  HOHHOM
cBa3u. BzamMmopneiicTBHE aTOMOB
3JIEMEHTOB-HEMETAJIJIOB MEXITY
coboit — obOpaszoBaHHe
JIBYXaTOMHBIX MOJIEKYJ TPOCTBIX
BEIIECTB.

9. KoBanenrnas HENoJsIpHast
XUMHYECKAs CBSI3b. DJICKTPOHHBIC U
CTPYKTYpHBIE (DOPMYIIBI.
B3anmoneiicTBre aToMOB
HEMETAJJIOB MEXTy co00i —
oOpa3oBaHNe OMHAPHBIX
COEMHEHHUI HEMETAJLJIIOB.
DNeKTPOOTPULIATETLHOCTD.

10.KoBaneHTHas mosspHast
XUMHUYecKas CBs3b. [loHsATHE O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBATh KOBAJICHTHHIE
xuMudeckue cBsizu. CocraBieHue
dbopMyn OMHAPHBIX COCTUHEHHH 110
BAJICHTHOCTU. Haxoxaenue
BaJICHTHOCTH 10 (hopmyIie
OMHAPHOTO COCJTMHCHUSI.

11. BsanmonelicTBre aToMOB
METAJUIOB MEXAY CO00H —
00pa3oBaHNE METATTHYECKUX
kpuctaios. [Tonstue o
METAJLUTNYECKOM CBSI3H.

12.000011eH1e 1 3aKperuieHue
M3y4EHHOTO MaTepHaa.

13.KonTponbHas padorta Ne 1 o
TeMe "ATOMBI XUMHYECKUX
JJIEMEHTOB'.

3HaTHL/MOHUMATH

- Xumuueckoe noHamue: ioH,

HOHHAs XMMHYECKAs CBA3b.

Ymerhb

-onpeodensams NOHHYIO CBSI3b B XUMHUYECKUX COCAMHEHUSX.

3HaTHL/MIOHUMATH

-Xumuueckue HOHAMuUA. «XUMHUYECKAs CBS3b», «KOBAJICHTHAS
CBS3b»

«KOBAJICHTHAs! HEMOJISIPHAS CBSI3bY

Ymerhb

-onpeoensams KOBAJICHTHYIO CBSI3b B COCIMHEHUSIX.
3HATH/MIOHUMATH

-XumMuueckue NOHAmMUA: KOBAJICHTHAs  HEMOJSIpHAs U
KOBAJICHTHAs MOJISIPHAS CBSI3b,3JIEKTPOOTPULIATEIILHOCTD.

YMmerhb
-onpeodenamsp KOBAJICHTHYIO CBSA3b B COSAMHECHHUSIX.

Pasnean 2. [Ipocrhie BemecTsa - 64.

14. IlonoxxeHue MeETAIOB U
HemertauioB B [lepuonnueckon
cucrtemMe. Baxunelmme npocTeie
BEIIECTBA — METaUIBl  (3KeJe3o,
aTIOMUHUN,  KaJabllMi, MAarHuu,
HATpHil, KaJIHif). Ob6uue
¢du3nyecKkre cBOMCTBa METAIIOB.

1

YMmerh:
-XapaKkmepu3oeamau:
CBSI3b MEXIY CTPOCHHEM M CBOMCTBAMHU METAJJIOB
-UCNONb306aMb IPUOOPETEHHBIC 3HAHUS JUISI KPUTHIECKOU
OIICHKU MH(OpPMAITUU O METAJIJIaX, UCTIOIb3YEMBIX B OBITY
Ymers -xapaxkmepuzoeambo:
MOJIOKEHNE METAJIOB B MIEPUOANIECKON CHCTEME; CTPOEHHUE
aTOMOB METAJIJIOB.




15. Baxueiimue npocteie| 1  |OO0BSICHATH CTPOCHHE ATOMOB HEMETAJUIOB, (PHU3UUECKUE
BeleCTBa-HEMETaIIbI, CBOMCTBa HEMETAJJIOB- MPOCTHIX BEUIECTB. YMeTh
00pa3oBaHHbBIC aToMaMHu XapaKTepu30BaTh MOJIOKEHHE HeMeTalsIoB B [lepuonudeckoit
KHCIIOpOJia, BOAOPOa, a30Ta, CEpbI, cucTteme, O0OBSCHATH AJIOTPOIIHIO HEMETAJIOB Ha IIpUMepe
docdopa, yrimepoga. MoOJEKYIIbI Moaudukanmii kuciopoaa, pocdopa, yriepoaa. Y Merb
MPOCTBIX BEIIECTB-HEMETANIOB — OOBSACHSATH OTHOCUTEILHOCTh MOHSTUN: « METANIMYECKUE)» U «
BOJIOpOJa,  KHCJIOpOAa,  a30Ta, HEMETaNTNYeCKHe» CBOWCTBA.
raJloreHoB. OtHocutenbHas
MOJICKYJISIpHAsl Macca.

CrocoOHOCTh aTOMOB XMMHUYECKHUX
3JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX TIPOCTBIX BEUIECTB —

AJUIOTPOIIHUS. AnnoTponHsie
MoaupUKaIIN KHCIIOpO/a,
docdopa, onoBa. Mertammudeckue
U HEMeTaJUIM4eCKHe  CBOMCTBA
MIPOCTHIX BEIIIECTB.

OTHOCHUTENBHOCTh TOTO MOHATHS.

16. Yucno ABorampo. KomuuectBo| 1  |[3HaTh/mOHMMATH
BemiecTBa. Monb. MonsipHast Macca. -XUMUyecKue NoHsAmusL: MOJb,

MOJISIpHAsI Macca, IMOCTOsTHHAsT ABOTapo

Ymersn

- MPOU3BOANTH PACUETHI KOJINYECTBA BEIIECTBA, MOJISIPHOM
MaccChl, MOJIIPHOTO 00beMa ra3oB, HOCTOSIHHOW ABOTajapo

17. Monsipublil 00beM 1 |Ymerh BBIYHCAATH MOJSIPHBIE MACCHI BELIECTB 10 UX XUM.
ra3006pa3HbIX BemecTs. KpaTHbie (hopMyIiaM, KOJIMYECTBO BELIECTBA, 0OBEM MM MACCY 10
€ IMHUIIBI H3MEPEHHs KOTHIeCTBA KOJIMYECTBY BEILIECTBA, 00BEMY MIIM MACCE PEareHTOB HITU
BEIIECTBA — MIJIJTUMOIIb U npoaykTos peakuuu( IT).

KHJIOMOJIb, MUJUIUMOJISIpHAS. 1
KHUJIOMOJISIpHAsi Macchl BELIECTBA,
MUITUMOJISIPHBINA ¥ KUJIOMOJISIPHBIN
00BbEMBI ra3000pa3HbIX BELIECTB.

18. PacdeTsl ¢ ucmonb30BaHUEM 1 |3HaTh: - HOHATHS «IO0JI», «MACCOBAs A0S PACTBOPEHHOIO
MOHSTHIH "KOJIMYECTBO BEIIECTBAY, «00BEMHAS JTOJIS»; CXEMBI B3aUMOCBSI3EH
BemecTBa", "MonspHas Macca". (U3NYECKUX BETUYUH C UCTIOIb30BAHUEM MOHITHUS «IIOISI».
19.060611eHIEe U CHCTEMATH3AIIS 1 | ¥YMeTb Npou3BOIUTH PAaCUETHI KOJINYECTBA BEILECTBA,

3HaHui 1o teme "[Ipocteie

MOJISIPHOM Macchl, MOJIIPHOTO 00beMa razoB

BenecTna.

Pazgen 3. CoenmHeHnnss XUMHYECKHX 3JeMeHTOB- 13 4.
20. CremneHb OKHCJICHHS. 1 3HaTh: - onpeereHNe CTENEeHU OKUCIICHUS;
CpaBHEHME CTENEHU OKHCIICHHS W - Ha3BaHHE HEKOTOPbIX OMHAPHBIX COCAUHEHUH (XJIOPUIOB,
BaJICHTHOCTH. Omnpenenenue Cynb(hUIOB, HUTPHUIOB U JIp.)
CTCIICHN OKHCJIICHUS DJDJIEMCHTOB B 3HaTb 1 UCITIOJIB30BAaThH aHFOpI/ITM COCTaBJICHUS (1)OpMy.]'I
OMHAPHBIX COCTMHEHMSIX. OMHAPHBIX BEIIECTB.
21. CocraBnenue dbopmyn| 1
OMHAPHBIX COCOUHEHHM, OOl YMeThb: - HAXOIUTh CTETICHU OKUCIICHHUS TT0 opMyIie BemecTBa
croco0 ux Ha3BaHUU. Y COCTaBIATH (hOPMYJIBI OMHAPHBIX COSAMHEHUH TI0 CTETICHH
[IpeacraBuTen OKCHUIOB: BOJA, OKHCJICHHS




YTJIEKUCIIBIT ras, HeraleHas
u3BecTh. IIpencraBurenn nerydnmx
BOJIOPOJHBIX COCIMHECHMM:
XJIOPOBOAOPOJ U aMMUAK.

22. bunapHble COeIMHEHUS
METaJIJIOB U HEMETAJUIOB: OKCH/IBI,
XJIOPUBI, CYTb(UIBL.

Ha3biBaTh OMHAPHBIC COCTMHEHUS, COCTABIATH (DOPMYJIBI
OWHApHBIX COCNHECHNUH,

NPOU3BOMTH PACUETHI 10 (POPMYIIaM.

Paziauuath GopMyIbl OKCHOB METAJUIOB U HEMETAJLIOB

23. OcHOBaHusg HX COCTaB U
Ha3BaHUS. PactBOprMOCTB
OCHOBaHM# B Boze. IIpencraBurenu
Imeyouei: THUAPOKCHUIBI  HATpUs,
Kaausd # Kainpuusa. [lomsTtue 00
WHIUKATOpaX W  KadyeCTBEHHBIX
peaKIusX.

3HATh. - onpe/eiicHHe OCHOBAHUM , X HOMEHKJIATYPY;
CBOWCTBA BKHEHIIIUX MIEJIOYCH, MX UCIIOIb30BaHUE U TIPaBUIIA
0€30MMacHOCTH NP pabOTE C HUMU.  YMeTh:- COCTaBISTh
(hopMyJIBI OCHOBAaHUH 110 CTETICHH OKHUCIICHHS, J1aBaTh Ha3BaHHS
U KJIacCU(PHUKAIHIO, - KAUECTBECHHO OMPEICIISITh PACTBOPBI
eao4ei

24. KwuciaoTel, HX CcOCTaB H
Ha3BaHud. Kinaccudukarms Kucior.
[IpenacraBuTeny KHUCIOT: CepHas,
coiitHas, a3orHad. Ilomsarue o
mKaje KuciaoTHocTu (mkana pH).
V3MeHeHrne OKpacKu HHIUKATOPOB.

3HaTh. - OIPENEICHUE KUCIOT, UX HOMEHKIIATYpY H
KJIACCU(UKALINIO; IOHSATHE «OCHOBHOCTbY;

YMersb:- 1aBaTh XapaKTEPUCTUKY 110 IIPEITI0KECHHOMY IUIAHY;
COCTABIISATh XUMHUYECKUE (POPMYIIBI KHCIIOT 110
COOTBETCTBYIOIIMM KUCIOTHBIM OKCHJIaM; KaYECTBECHHO
ONPEIEIATh PACTBOPBI KUCIIOT

25. Conu KaK MPOU3BOIHBIE KHCIIOT
U OCHOBaHUH, HX COCTaB H
Ha3BaHuA. PacTBOpuMOCTE coiiell B
BOJIE. IIpenacraBurenn COJIEN:
XJIOpUJ ~ HaTpus, KapOoHaT U
dbocdar kanpus.

3HaTh: - ompeesieHHe COoNel, MX HOMEHKIIATYpY U
KJIacCU(PUKALINIO;,  YMeTh: - COCTABJIATh XUMHUYECKUE
(hOpMYIIBI COJICH, TTOJIB3YSCh TaOIUIEH PaCTBOPUMOCTH;
JAaBaTh Ha3BAHUSA COJISIM IO COOTBETCTBYIOLIMM KHUCIOTHBIM
ocTaTKaM; Ki1accu(puuMpoBarh CJIOKHBIC BEIIECTBA 110 MX
MPUHAJICKHOCTH K Pa3IMYHBIM KJIACCaM.

26.AMOpGhHBIE U KPUCTAJUTHYECCKUE

BEILIECTBA. MexMoueKyIIspHbIe
B3aNMOJIECTBUS. Tumer
KPUCTAJUTMYECKUX PEIIETOK.

3aBHCHMOCTH CBOMCTB BCIICCTB OT
THUITIOB KPUCTAJUIMYCCKUX PCHICTOK.

3HaTh: - 0COOEHHOCTHU TPEX arperaTHbIX COCTOSIHUM BEILECTB;
THUIIBI KPUCTAJUIMYECKHUX PEIIETOK U BIUSAHMS UX CTPYKTYphI HA
¢u3nyeckrue CBOMCTBA BEILIECTB, 3aKOH ITOCTOSIHCTBA COCTAaBa
BEILIECTB. IMonnmars:- paznuyre aMopHOI 1
KPUCTAIUIMYECKOM CTPYKTYPHI BELIECTB.

YMers: - XapakTepu30BaTh U MPEACKa3bIBATh CBOMCTBA
BEILECTB, 10 CTPYKTYPE U TUILY CTPOCHHUS

27. Yucrtele BemieCTBA M CMECH.
[Ipumepsl KUIOKUX, TBEPABIX U
razoo0pa3Hbix cmeceil. CBoiicTBa
YHCTBIX BeHmIeCTB U cMeceit. Ux
COCTaB.

IMoHuMaTh:- pa3auvre YUCTHIX BEIIECTB U CMECEH;
3aBHCHMOCTH CIIOCO0O0B pa3jieneHus cMecel 0T (GU3NIeCKUX
CBOMCTB UX KOMITOHEHTOB. 3HaTh: - OCHOBHBIE
CHOCOOBI pa3/ieleHusl pa3TUYHbIX TUTIOB CMECeH.

YMeTh: - BEpHO ONPENeNsITh C1oco0 pa3ieraeHus
MPEAJIOKEHHON CMEeCH

28. MaccoBast 1 00bEMHAA T0JTH
KOMIIOHEHTA CMECH.

29. PacyeTsl, CBSI3aHHBIE C
HUCIOJIL30BaHUEM ITOHATHS "o,

3HATh: - MOHATHSA «IOJA», «KMACCOBas 10JI1 PACTBOPEHHOTO
BEIIECTBAY, «00BEMHAS J0JIs1»; CXEMbl B3aUMOCBA3EH
(bU3MYECKUX BEJIMYMH C UCIIOJIBb30BAHUEM TOHATHUS «I0JIS».
YMeThb: IpOU3BOAUTH PACUETHI

30.ITpoBepounas pabora 1Mo Teme
"CoeanHEHNUST XUMHUYECKUX
SJIEMEHTOB".

3HAaTh - OCHOBHBIE MMOHSTHS 110 U3YYEHHOU TEME.

YMeTb aHanu3upoOBaTh MOITYYEHHYIO HH(GOpPMAIIUIO, AeNaTh
IPABUIIBHBII BBHIOOD.




31.006001eHue 1 cucTeMaTH3aIus 1  |Ymerb - 0000IIUTE U 3aKPENUTH MOTYYCHHYIO HH(OPMAIIHIO,
3gagui mo teMe "CoenuHeHns MOATOTOBKA K KOHTPOJILHOU padoTe.

XUMHUYECKUX IJIEMEHTOB".

32.KontposnbHas padota Ne 2 o 1  |KoHTponb 1 y4€T 3HAHUI 110 U3YYEHHOU TEME.

TeMe "CoennHEeHUI XUMHUUECKINX
3JIEMEHTOB".

Paznen 4. U3menenn

s, IPOUCXO/AsIIIUE C BelmecTBaMu.-124

33. llonsatme  sBIEHUM  Kak 1  |3HaThb: - CyIIHOCTh (PU3HUECKUX SIBJICHUI, CBA3aHHBIX C
W3MEHEHUH, MIPOUCXOMAIIHUX  C HM3MEHEHHEM KPUCTAJUIMYECKOTO CTPOECHHUSI BELLIECTBA pU
BEILLIECTBOM. SIBIIEHUs, CBA3aHHBIE C MIOCTOSIHHOM €T0 COCTaBe. YMeTh: - IPUBOJIUTh U OOBACHATH
U3MEHEHUEM  KPHUCTAJUIMYECKOTO pUMepbl PU3MUECKUX SBICHUIN
CTpOEHUsA BEILIECTBA npu
IIOCTOSIHHOM ero COCTaBe,
¢busnueckue spiaeHus. Ouzndyeckue
SBJICHUS B XUMHUU: JAUCTUIUISLINS,
KpUCTAJUIN3allUsl, BbIIAPUBAHUE U
BO3TOHKa BEIIECTB, (PHIBTPOBaHHE
U IEHTpU(yrupoBaHue.
34. SIBnenust, CBSI3aHHbBIE C 1 |3HaThb: - CYyIIHOCTh XMMHUECKUX SIBJICHUN B OTJIMYUU OT
U3MEHEHUEM COCTaBa BEIIECTBA - usnuecknx;
XHMHYecKHe peakimi. [[pu3HaKd i - KJI1accu(pUKaLMIO XUMUYECKUX PEAKIUI 110 TEINIOBOMY
YCIJIOBUSI MPOTEKAHMS XUMHUUYECKHUX >dpexty npouecca;
. - YCIIOBUS Havajla XUMUYECKOT0 Mpoliecca.
peakuuii. Bblic/ieHue TeoThl i YMeTb: ONUCHIBaThH YCIOBUS U IPU3HAKU PA3IUYHBIX
CBCTA — PCAKIINH I'OPCHUA. XUMHUYECKUX POLIECCOB;00bACHATD IEMOHCTPUPYEMBIE
ITonsTnE 00 5K30- U MPOIIECCHI, PA3INYaTh PU3NUECKUE K XUMUYECKHUE SBICHHUS.
SHIOTEPMUUYECKUX PEAKLIUSX.
35. 3akoH coxpanenuss Maccell 1 |[3HaTh/MOHMMATH
BEUIECTB. XMMUYECKUE yPAaBHEHUS. -XumuuecKue nOHAmMmuA:
3HaueHue MHJIEKCOB U XUMHUECKas peakius, Kiaccuukamus peakuui
KO3 PHUIIHEHTOB. CocraBnenue (9K30TEepMUYECKHE U SHIOTEPMUUECKUE PEaKIUH).
YPAaBHEHUN XUMUYECKUX PEAKIUH. 3HATH/MOHUMATD
-3aKOH COXPaHEHUS MacChl BEIIECTB
Ymers
- COCMaenAmyp: ypaBHEHUS] XUMUYECKUX PEAKIU.
36. PacueTsl 10 XUMHUYECKUM 1  |3HATB: - HOHATUS «I0JISI», KMACCOBAs J10JIsl PACTBOPEHHOTO
ypaBHeHUsAM. Pemrenye 3a1a4 Ha BEIIECTBAY, «0OBEMHAS J0JIs1»; CXEMbl B3aUMOCBA3EH
HAXOYK/ICHHE KOJHUECTBA, MACCHI (bU3MYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM TOHATHUS «I0JIS».
Wi 00beMa IpoaAyKTa peakiuy Mo Ymers
- @bluUCAAMB: KOIINYECTBO BEIIECTBA, MAacCy WM 00BEM IO
KOMMECTBY, Macce HIH 0bheMy KOJINYECTBY BEILIECTBA, 00bEMY MJIM MAacCe PeareHTOB WU
HCXOMHOTO BEIICCTBA. MPOJIYKTOB PEAKIIUH, TIPOU3BOIUTH BEIYUCIICHUS 10
TEPMOXUMHYECKOMY YPaBHEHHUIO.
37. Pacuetsl ¢ wucnonb3oBaHuem| 1

noHsaTHA "mona", Korja HMCXOIHOE
BEILIECTBO JIAaHO B BUJE PacTBOpPA C
3aJaHHOMI MaccoBOH Ionen
pPacTBOPEHHOTO  BEIIECTBA  WIIU
COCPKHUT  OMPEAECIEHHYIO JIOJIO
IIPUMECEH.




38. Peakuuu pa3noxkeHusl.
IIpencrasnenue 0 CKOPOCTH
XUMHYECKUX PEAKIIUH.
Karaimsatopsl. ®epMeHTEI.

39. Peakuuu coeJUHEHMSL.
Karanutudeckue u
HEKATATUTHYECKUE PEAKIIHH,
oOpaTuMble 1 HEOOpaTUMBIE
pEaKIIHH.

3HaTh: - oNpeAeNeHus peakllMi COEINHEHUS U Pa3IoKEHUs
ITonumare paznuune peakiuyu COCAUHEHUS U PA3IIOKCHHUSL.
HmeTsb nipeacTaBienne 00 00paTUMOCTA XUMUYECKUX
IIPOLIECCOB, KATAIUTUYECKUX U HEKATAJIUTUYECKHUX MPOLIECCax

YMeTh: COCTaBIATh U 3aIIMCHIBATh YPABHEHUS pEaKIIMI
COEIMHEHMS 110 MPEUIOKEHHBIM CXEMaM, IPOU3BOJUTH 110 HUM
pacyéThl.

40. Peaxkuuu 3amenrenusa. Psan
aKTUBHOCTH METAJIJIOB, €ro
HCIIOJIb30BaHUE JUTSL
IIPOTHO3UPOBAaHUS  BO3MOXKHOCTH
IIPOTEKAaHUs  peaKkUul  MEXIy
METaJlJIaMU U KHCIIOTAMH, peaKui
BBITECHEHUs OJHUX METAJUIOB H3
pacTBOpOB HX COJIEH JApYyrUMHU
METaJUIAMH.

3HaTth: - omnpezeneHue peakiuu 3amenierus( P );

- OTJIMYHE PEAKIINH 3aMEIICHHUS OT PEaKINi Pa3IoKeHUs U
COCTMHEHHUS

YMeThb: COCTaBIIATh YpaBHEHUS PEaKIIUi 3aMEeIEHUs 10
MIPEeIJIOKEHHBIM CXeMaM; - MPOW3BOAMTH PACUETHI IO YPaBHEHHS
peaKkuuii 3aMereHUs

41. Peaxuum oOmena. Peakuuu
HEUTpAIU3aLIHH. VYcnosus
MPOTEKaHUs peakuuii oOMeHa B
pacTBopax 10 KOHIIA.

3HaTh. - ompelencHUe peakuud OOMEHa, UX OTJIMYUE OT APYIHX
THIIOB PEAKLIUI;

- KJIacCH(OUKAMI0 XUMHYECKHX PEaKkluid MO PasHbIM MNpPU3HAKAM:
YHUCIy W COCTaBY MCXOIHBIX W IMOJyYEHHBIX BEILECTB, MOMIOMEHUIO
WM BBIACIICHUIO SHEPTUY;

- OCOOCHHOCTH pEaKIMU HEUTPAU3aliil KaK YacTHBIA Ciydai
peaknuii oOMeHa. YMeTh: COCTaBJISITh YpPaBHEHUS peakuuii oOMeHa
10 NIPENJIOKEHHBIM CXEMaM;

42. Tunbsl XUMUYECKUX pPEaKIui Ha
MpUMEpPE CBOWCTB BOJbI. Peakiuu
COCIUHEHHS — B3aUMOJCHCTBHE
BOABI C OKCHJAMH METAajjIOB U
HEMETAJIJIOB. Vcaosue
B3aMMO/ICHCTBUS OKCHJIOB
METAJJIOB U HEMETAJIJIOB C BOJIOM.
[lonsitue «ruapokcuab». Peakiuun
3aMCIICHUS —  B3aWMOJICHCTBHE
BOABI C MeTaiamMu. Peakmuun
00MEHa — THIPOJIN3 BEIIECTB.

Ymerhb

- Xapakmepu306ams: XUMAYECKUE CBOMCTBA BOJIbI
cocmaenams: ypaBHEHUsI XUMUYECKUX PeaKui
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA BOABI U ONPEIEIATh
WX THII.

43.0000111€HHE B CHCTEMAaTH3aIUs
3HaHu# 1Mo Teme "M3MeHeHus,
MIPOUCXOJSIINE C BellecTBaMu'.

YMmers puBOAUTH

BBIUMCIICHUE TI0 XUMUYECKUM YPABHEHHSAM MACCBhI, KOJIMYECTBA
BEIIECTBA, 00bEMa 10 U3BECTHOM MacCe WIIM KOJUYECTBY
BEILIECTBA OJHOIO U3 BCTYIAIOLIMX B PEAKLUIO BELECTB UIU
MPOAYKTOB peakuu. BrIUKCICHHE O XUMUYECKUM
yYpaBHEHHUSM MacCChl, KOJIMYECTBA BEIIECTBA, 00heMa MPOIYKTa
peaKuuu, eclii K3BECTHA Macca pacTBOpa U MaccoBas J0OJIA
pacTBOPEHHOTO BEIIECTBA.

44 KontponbHas pabota Ne 3 o
teme "M3MeHeHus1, TPOUCXOAsIINE
C BenlecTBaMu'.

KoHTpousb 1 y4€T 3HAaHUI IO U3YYEHHOU TEME.

Pazgea 5. IIpaktukym 1."IIpocreiimue onepanum ¢ BemecTsoM -34.




45.IIpaktuueckas padbora Ne 1. 1  |3HaTh: - 00 OCHOBHBIX MpaBWiIaX pabOTHI U OE30MACHOCTH B
"[IpaBuiia TeXHUKH 0€30MMaCHOCTH IIKOJILHOM J1ab0opaTopuH;
npu paboTe B XUMHUECKOM YMeThb:- 10JIb30BaThCsl OCHOBHOM JIAOOPAaTOPHOI IOCY 101 U
kabunere. [IpueMbr oOpaiieHus ¢ obopynoBaHuEM
n1a00paTOPHBIM 000PYIOBAaHHEM U - XapaKTepu30BaTh QU3. U XUM. SBJICHHUS IPU HArPEBAHUHU
HarpeBaTebHBIMU Mpubopamu’. YMeTh: - GopMynupoBaTh LIEIb U paBuia paboThl;
- CTPOro CJ€10BaTh UHCTPYKIUY;
- (uxcupoBaTh HAOIIOACHUS B IPOLIECCE IKCIIEPUMEHTA,
II0CJICIOBATEIbHO ONMCHIBAsI BCE AEUCTBHUSI.
46.1Tpaktraeckas padborta Ne 2 1 YMeTb 00BICHITD HAOIIOAaeMbIe SIBIICHUS, IPUMEHSTDH MOTyYeHHBIE
"IIpu3HaKu XMMHUYECKUX peaKkui” 3HaHWS HA NIPAKTHKE.
47 Ilpaktueckas padora No 3. 1  |¥YMeThb: - BHIIOJHATH BaKHEHIIINE Ta0OPATOPHbIE OMEPALUH:
"IIpuroToBneHue pacTBopa caxapa B3BEIIMBAHKE, OTOOP MPOO TBEPBIX U KHUJIKUX BEUIECTB;-
U OTIpe/ieNIecHuEe MacCOBOM JTOJIU €ro TOTOBUTH PACTBOPHI 33/1aHHON KoHLIeHTpauuu. Menoab3oBaTh
B pactBope". pUOOpEeTeHHbIC 3HAHUA U YMEHUS B IPAKTUYECKOM
NEeSTeIbHOCTH U TOBCEIHEBHOM JKU3HU JUISI IPUTOTOBIICHUS
pacTBOPOB 33JJaHHOW KOHUECHTPALIMU
Pasnea 6. "PacTBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB' - 18 4.
48. PactBopenme kak ¢usuko-| 1 |HMeTh mpeacTaBieHue: - O PaCTBOPaxX U PaCTBOPEHUU C
xumuueckuii mpouecc. [lonstue o TOUKH 3pEHUs (PU3UKO-XUMHUECKON TEOPHH;
ruipaTax M KpUCTAJUIOTHpaTax. - 0 TUJpATax U KpUCTAIJIOTUAPATaX KaK MPOAYKTax
PactBopumMOCTSb. Kpussie B3aMMO/ICHCTBUS paCTBOPEHHOTO BEIIECTBA M PACTBOPUTEIISL.
pPacTBOPUMOCTHU KaK MOJIETh 3HaTh: - KJIACCH(HKAIMIO PACTBOPOB U UX OIPEIEICHUSI.
3aBHUCHUMOCTHU PacTBOPUMOCTHU YMeTh: - oNb3ysACh TabIuIel paCTBOPUMOCTH, JaBaTh
TBEPABIX BELIECTB oT KJIACCU(UKALIMIO BELECTB 10 PACTBOPUMOCTH
TEeMIIEPATYPHI. Haceimennsie,
HEHACBILICHHbIE M IIEPECHIIICHHbIE
pacTBOphl. 3HA4YeHHE PACTBOPOB
UIS  TPUPOABI M CEIbCKOTO
XO035MCTBA.
49. [lonstue 06 1 |3HaTh: - onpeeNieHre mpoliecca TUCCOIUAIINHU, HIEKTPOIUTOB
NEKTPOJINTUYECKON TUCCOLUALINH. U HEDJIEKTPOJIUTOB, CTENIEHU JUCCOLUALINY.
DAEKTPOIUTHI U HEINEKTPOIIUTHI. IMonumatp - MeXaHU3M JUCCOLMAIIUU BEIIECTB C Pa3HbIM
MexaHu3M 1ucconnanuu TUIIOM CBSI3H.
AJIEKTPOJIUTOB C Pa3IUYHBIM Nwmets npencTaBiieHne: 0 CUIbHBIX 3JEKTPOIUTAX, CIa0bIX
XxapakTepoM cBsA3U. CTeNeHb JIEKTPOJIMTAX, Ipolleccax rMapaTalvy, HOHU3AUN U
ANEKTPOJIUTUYECKON JUCCOITUAIIH. accoluaIuu.
CunbHble U crabble AIEeKTPOIUTHI. YMersb: ki1accuUIMPOBATh BEIIECTBA 10 CTENEHU
OcCHOBHBIE TOJIOKEHUS TEOPUH JMCCOLIMAIIUH, UCTI0Nb3Ys TaOJIUIly PAaCTBOPUMOCTH.
NNEKTPOJINTUYECKON JUCCOLUALNH.
50. MouHble ypaBHEHUS PEAKIUU. 1 [3HaTh: - ompejeNeHue U CYIIHOCTh HOHHBIX YPaBHEHHUH PEaKIIHii,

Peakuuu oOmeHa, wuaymue [0
KOHIIA.

Knaccudpukanus HMOHOB ©  HX
CBOMCTBA.

peakiuii HeTpanuzanuu

- OTJIMYKE MOHHBIX PEaKIUil OT MOJIEKYJISIPHBIX;

AJTOPHUTM COCTABJICHUS MOHHBIX YpaBHEHUI.

I[MonuMaTh 0COOEHHOCTH IMPOIECCOB, UIYIIUX «JI0 KOHIIA» U
YCIIOBUS UX POTEKAHUSI. ¥YMeTh: - COCTaBJISITh HOHHBIE YPABHEHUS
10 MOJIEKYJISIPHBIM W TIOJTHBIC HOHHBIC W MOJICKYJISIPHBIC YPAaBHCHHUS

110 COKpAIEHHBIM HOHHBIM




51. Kucnotsl, ux KiaccuguKaus.
Juccomualys KUCIOT U UX
CBOMCTBA B CBETE TEOPUHU
AIEKTPOJIUTUYECKON AUCCOLIUALINH.
MonekynspHble U HOHHbIE
YPAaBHEHUs PEaKIUil.

52. XUMHYECKUE CBOMCTBA KHUCIIOT.

BzaumoneiictBue KHCJIOT C
METAUIaMH.  DJIEKTPOXMUMHUYECKUI
pan HaIlpsDKEHUN METAJLIIOB.
BsaumopeiictBue KHUCIIOT C
OKCHJIaMU METaJIOB.
BsaumopeiicTBue KHUCIIOT C
OCHOBaHUSIMU - peakuus

HeuTpanuzanuu. BzaumonencTsue
KHCIOT ¢ cojisiMu. Mcronmp3oBaHue
TaOJIUIBI ~ PAaCTBOPUMOCTH  JJIA
XapaKTEPUCTUKHU XHUMHYECKHX
CBOMCTB KHCJIOT.

3HaTh: - ONpejesieHre KUCIOT U OCHOBAaHUMN C TOUKH 3PEHUS
TOL;

- cxeMy OOIIMX XMMHYECKHX CBOMCTB KHCIIOT U OCHOBAaHUH,
00yCIIOBJICHHBIX HATMYMEM KaTHOHA BOAOPOJA U
TUAPOKCOrPYIIIL.

YMeTh: - kKitaccupUIUPOBATH KUCIOTHI U OCHOBAHUS IO
pa3HbIM IIPU3HAKaM;

- HCII0JIb30BaTh TAOJIHUILy PACTBOPUMOCTH AJIs
XAPAKTCPUCTHUKUXUMHUYECCKAX CBOWMCTB KHCJIOT U OCHOBaHPIfI;

- IIOJIB30BAaTHCA PAAOM HAIIPSAKEHUA METAJITIOB.

53. OcHOBaHMA, HX
knaccudukanus. Jucconmanust
OCHOBaHHWI1 U MX CBOHCTBA B CBETE
TEOPHUH AJIEKTPOIUTHICCKOU

JIHCCOIHAITNM.
54, XUMHYECKHE CBOMCTBA
OCHOBaHHIA. BzaumopeiicTBre
OCHOBaHU C COJISIMU.
Hcmonn3oBanne TaOTUIIBI
PacTBOPUMOCTH TS
XapaKTEePUCTUKHU XUMHYECKUX
CBOMCTB OCHOBaHUM.

BzaumopeiictBue mieJrouei C
OKCHJaMM HEMETAJIJIOB.

HNmMmeTh npeacraBieHne OCKUCION CPeae» U « LICTIOUHON Cpene»
pacTBOpoOB

55. Conu, ux auccouranus u
CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUIECKON JUCCOITUAITIH.

56. XMMUYECKHE CBOMCTBA COJICH.
BzaumopeiictBue colen c
MeTaJllaMH, OCOOEHHOCTH JTHX
peakuuil. B3aumozeicteue comei ¢
coimssmMu. Mcronp3oBanne TaOIHIIBI
PacTBOPUMOCTH JUIS
XapaKTepI/ICTI/IKI/I XUMHUYCCKUX
CBOICTB COJIEH.

Y3HaBaTh U Ha3bIBaTh COJIM. XapaKTEPU30BATh UX XUM.
CBOMCTBA.

3HaTh ONpe/eIeHUE COJIEH KaK dJIEKTPOIUTOB, UX
JHUCCOIUAIIHIO.

YMeTb 00BSACHATH U 3alIMCHIBATh YPaBHEHUS pEeaKIIMii
XUMUYECKUX CBOMCTB COJIEU B MOJIEKYJIIPHOM U MOHHOM BUJIE.

57. O000611IeHE CBEACHUI 00
OKCHJIaxX, UX KJaccu(uKaIus.

3HaTh: KIacCU(PUKAITUIO OKCHUJIOB
YMeTh: COCTaBIIATh YPAaBHEHUSI PEAKIIUM, XapaKTEPU3YIOIIUE
XHUM. CBOMCTBA OCHOBHBIX M KMCJIOTHBIX OKCHIOB.




58. XuMHUUY€ECKHE CBOICTBA 1

OKCHJIOB. VY3HaBaTh U HA3bIBATH KUCJIOTHBIE 1 OCHOBHBIE OKCHUJIBI.
XapakTepru30BaTh UX XUM. CBOMCTBA

59. I'eneTnueckue psabl MeTaLIA U 1 |¥YMeThb:- OCYLIECTBIIATH NEPEXO/IbI B TEHETUUECKUX PsIIax

HeMeTaJlIa. METAJIJIOB U HEMETAJIJIOB C ITOMOLIBIO0 YPAaBHEHUH peakInii

60. ['eneTnueckas CBsI3b MEXIY 1 |¥YMeTb:- OpOU3BOJIUTH PACUETHI [0 YPABHEHUAM PEAKIUN,

KJIACCAMH HEOPTaHUIECKHX XapaKTepu30BaTh CBOWCTBAa OCHOBHBIX KJIACCOB COCIMHEHUH,

BEIIECTB. OCYIIECTBJIATL TEPEXO/Ibl B FEHETHHECKHX PALAX © NOMOLIBIO
ypaBHEHUH peaKIuii

61. OxkucnuTenbHO- 1 |3HaThb: - CyIIHOCTh U ONPEEIIEHUE OKUCINUTENBHO-

BOCCTAaHOBUTEJIbHBIC PEAKIIHH. BOCCTAaHOBUTEJIbHBIX PEaKLUii;

Onpenenenre cTeneHel OKUCIEHUS - TIOHSATHS «OKUCIUTENbY, KBOCCTAHOBUTEIbY, «OKUCICHUE,

JUIS 3JIEMEHTOB, 00pa3yIOIIUX «BOCCTaHOBJICHUEY;

BELIECTBA Pa3HbIX KIJIACCOB. - anroput™ coctasiieHuss OBP meroznom anexkTpoHHOTO

Peaxiiuu noHHoro ooMeHa u OastaHca.

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbIE YMeTb: - ONIpeIeNIATh CTENIEHh OKUCIICHHS TI0 XUMUYECKUM

peakuuu. OKUCIUTENb U bopmynam;

BOCCTAaHOBUTENb, OKUCIECHHUE U

BOCCTAHOBJICHHE.

62.  CocraBnenue  ypaBHeHuWil| 1

OKHUCIIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peakiuit

METOJIOM DJJIEKTPOHHOTO OaiaHca.
CBoiicTBa TPOCTBIX BEHIECTB —
METaJIJIOB M HEMETAJUIOB, KUCIIOT U
COJIEl B CBETE€ OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEaKIUH.

63. PactBopenme kak ¢u3uko-| 1 |YMeTh:- XapaKTepHU30BaTh CBOICTBA IPOCTHIX BEIIECTB
xumuueckuid mpouecc. [lonstue o METAJIJIOB U HEMETAJIJIOB, a TAKXKE KUCIIOT U coiiell B cBete OBP
ruapaTax M KpUCTAJUIOTHpaTax. YMers: - onpedenamp: CTEIIEHb OKUCIICHHS YJIEMEHTA B
PacTBOpHMOCTb. Kpussie COEMHEHUH, TUIl XUMUYECKOW PEAKIIUH 110 U3MEHEHUIO
pPacTBOPUMOCTHU Kak  MOJEJb CTENIEHU OKHUCIJICHUS XMMHUYECKUX 3JIEMEHTOB, PACCTaBIIATh
3aBUCHUMOCTH pacTBOPUMOCTH KOA(Q(PHUIHUEHTH! B OKUCIUTEIBHO — BOCCTAHOBUTEIbHBIX
TBEPJIBIX BEIIECTB oT pEaKIMIX METOIOM IEKTPOHHOIrO OalaHca.

TeMIepaTyphbl. Hacepienneie,

HEHACBIIICHHBIE U TEPECHIIIEHHbIE
pacTBOpbl. 3HAYEHHUE PACTBOPOB
U OPUPOJIBI U CEIBCKOro

XO35MCTBA.

64.006001eHue U cucTeMaTH3alus 1  |Ymerb: nons3oBaThes Tabnauel pacTBOpUMOCTH. COoCTaBIATh
3HaHui 1o TeMe "PacTBopeHue. YpaBHEHUS JIEKTPOJIUTUYECKON JUCCOLMAIIUN KUCIIOT,
PactBopsl. CBolicTBa pacTBOPOB niesioueit u coseil. CocTaBiIsITh ypaBHEHUsI peaklUii HOHHOTO
JIEKTPOJIUTOB". oOMeHa, MOHUMAaTh UX CYITHOCTh. OnpenensiTh BO3SMOXHOCTh

MPOTEKaHUS peakiuii HOHHOTro oOMeHa. COCTaBIATh
YpPaBHEHUA PEaKUUN, XapaKTePHU3YIOINX XUMHUYECKHUE
CBOMCTBA KHCJIOT, OCHOBAHHM, OKCHIOB U COJIci B
MOJIEKYJIPHOM 1 HOHHOM BHUJie. COCTaBIATh YpPaBHEHUS
peaKuunii, XapaKTEPU3YIOIINE XUMUYECKUE CBOKCTBA U
T€HETHUYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
COEIMHEHUI B MOJIEKYJISIPHOM M MIOHHOM Bujie. Onpenensith
OKHCIIUTENN U BOCCTAHOBUTEIIH, OTINYATh OKUCIUTEID —




BOCCTAaHOBUTEIHHBIC PEAKIIMH OT IPYT'HX TUIIOB PEaKIUH,
paccTaBisATh KO3(PPHUIIMEHTHI B OKUCITUTEIHHO —
BOCCTAaHOBUTEIBHBIX PEAKIUIX METOIOM AICKTPOHHOTO
Oayranca

65.KonTpospHas padota Ne 4 o
teme "PactBopenue. PacTBopsl.
CaoiicTBa pacTBOpOB
3JIEKTPOJUTOB".

1 KonTpoJib 1 y4€T 3HaHUI 110 U3yYEHHOU TEME.

Paznen 7 Ilpaktukym Ne 2." CBoiicTBa pacTBOPOB 3J1eKTPOJINTOB' - 24

66.1IpakTrueckas padota Ne 4
"HUonnsie peakuun"

1 3HaTh: - ONpeAelieHHUE U CYIHOCTh HOHHBIX YPaBHEHUH peaKIluii,
peaxkuuii HeuTpanuzanuu

- OTJINYHE MOHHBIX PEAKIMHA OT MOJIEKYJIIPHBIX;AITOPHTM
COCTABJICHUSI HOHHBIX YPaBHEHUI

67.IIpakTiueckas padota Ne 5
"Pemenue skcriepuMeHTaIbHbIX
3amayq".

1 3HATH ¥ IIOHUMATh BAKHENUIIINE XUM. IOHATHSA U 3aKOHBI
XHUMHHM:: :aTOM, XUM. DJIEMEHT, BELIECTBO, M€P. 3aKOH U Tep.
cucreMa

3ak/I049uTeNbHBIN YPOK-14

68.I1poekTHas neATETLHOCTh
YYaImXxcs.

1  |3HaTh:-poJIb KAYECTBEHHBIX PEAKLUN MPU ONPEACTCHUH U
HCCTIEIOBAaHUU BEIIECTB MIPUMEHSEMBIX B CEJIbCKOM XO3SHCTBE.

3HATh ¥ MIOHUMATh 3aKOH COXPAHCHHUS BEIIECTBA M JBUYKCHHS
TICXD

9 KJIACC (68 1)

Tema ypoka Koa-

BO
qa

COB

XapakTepucTHKA IeSITEJIbHOCTH YYaIIerocst

Pazjen 1. O0masi XapakTepuCTHKA XUMHYECKHUX 3JIEMEHTOB M XUMHUYECKHUX PeaKkuuid.
Hepuoauveckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux djaemenTos /.. Menaeeesa.-

11y

1.XapakTepucruka
3JIeMEHTa TI0 €ro
MOJIOKEHUIO B
IIepnonnueckoii cucreme
J.1. Menneneena.

1

XapakTepu3oBaTb XMMHUYECKHE 3JIEMEHTHI |-3 TepuosoB Mo MX
nosoxeHuto B [leproaudeckoit cucteme. 3HATH/MOHUMATD:

— XumuuecKue nOHAmuUA:

BEIIECTBO, KJacCu(UKALUs BEIIECTB.

Ymersn:

— Ha3zvleamv:

COEMHEHUS U3YyYEHHBIX KJIACCOB;

— XapaKkmepu3o6amao:

— onpeoenamo:

MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCUHEHUN;
— cocmaenamo:

CXEMBI CTPOCHMS aTOMOB ITE€pPBbIX 20 3JIEMEHTOB MEPUOANYECKON
cuctemsbl /.M. Menpeneena.

2.CBolicTBa OKCHUJIOB,
KHCJIOT, OCHOBaHUM U cojieit
B CBETE TEOPUU
AJIEKTPOJIUTAYECKON
JIFCCOITHAITHM.

Ymers

- XapaKTepHU30BaTh XUMUYECKHE CBOMCTBA KUCIIOT, COJIEH U
OoCHOBaHMU# B cBeTe TO/[ M onuchIBaTh HOHHBIMHA YPABHEHUSMH
Ymern

- cocmaenAamp: MOJHBIE U COKPAILICHHBIE YPABHEHUS PEAKIUN
obmena. OOpamarbesi ¢ XMMHUECKON MOCYI0U, paCTBOPaMU KUCIOT
U IIEJI0Y€eH.




3.CBolicTBa OKCHJIOB,
KHCJIOT, OCHOBAHHI U COJICH
B CBETC OKHCJICHHS-
BOCCTaHOBJICHUS.

XapakTepu30BaTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEJb, BOCCTAHOBUTEJIb.

OTau4aTh 3TOT TUIN PEAKIMNA OT peakluii OOMEHa.

3anuceiBath ypaHeHus:s OBP ¢ momonipio 3iekTpoHHOr0 6anaHca.

4.11oHsTHE O IEPEXOIHBIX
JJIEMEHTaX.

O0BsACHATB, UTO TaKoe aMpoTepHbIe coeauHenus. Habmoaats u
OIMCHIBATh PEAKIIMHA MEXY BEILECTBAMHU.

XapakTepu30BaTh [BOMCTBEHHBIN XapaKTEp CBOWCTB
aM(OTEPHBIX OKCUOB U TMIPOKCHIOB.

5.11lepuoandeckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX HIIEMEHTOB
.. Menneneena.

3HaTL/MOHUMATH:

— Xumuueckue HOHAmMuA:

XAMUYECKHUH 3JIEMEHT, aTOM;

— OCHOGHbIE 3AKOHbL XUMUU:

Ilepnonrueckuii 3aK0H.

YMmerh:

— Ha3bvleambw:

XAMUYECKHE 3JIEMEHTHI 110 UX CHMBOJIAM;

— 00BACHAmMD:

¢dbusnueckuid  CMBICKI  aTOMHOTO  (TIOPSAKOBOTO)  HOMEpa
XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIbI U MEPHOa, K KOTOPHIM
DJIECMEHT TIPUHAJJICIKUAT B NePUOIUYECKON CHCTEME
.M. MeHneneena;

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB B Mpeieax
MaJIbIX TEPUOJIOB TTIaBHBIX MOATPYIIIL.

6. XumMuueckast
OpraHu3anms ;KUBOM U
HEKNBOW MPHUPO/BI.

XapakTepu3oBaTh pOJIib XUMUYECKHUX 3JIEMEHTOB B JKUBOU U
HEXKUBOU MPUPOJE.

KnaccupuuupoBaTh XUMUYECKHUE JIEMEHTHI HA MAKPO U MUKPO
3JIEMEHTHI.

7.Knaccupukauus
XHUMHYECKHX peaKkuuid mo
Pa3IuYHBIM OCHOBAHUSIM.

OO0BACHATD, UTO TAKOE XMMHUECKAsl PEAKIIUS.
KinaccnduuupoBarbh XUMUYECKUE PEAKLIUN 110 PA3IMYHBIM
OCHOBaHUSIM.

CocTaBasiTb MOJIEKYJIIPHBIE, TIOJHBIE HOHHBIE M COKPAILIEHHBIE
YpaBHEHUS PEAKIIHM.

8.IlonsiTHE O CKOpOCTH
XHMHYECKOH peakiuu.

Oﬁ"bﬂCHﬂTb, 4TO TAKOC CKOPOCTh XUMHYECKOMN pCaKIuu.
YcranaBauBarthb MPUYIUHHO-CJIICACTBCHHBIC CBA3U BIUAHUA
HCKOTOPBIX q)aKTOpOB Ha CKOPOCTb XUMHUUYCCKHUX peaKHHﬁ.

9.Karaausaropsl u
KaTaJIu3.

OO0BACHATH, YTO TAKOE KaTaJIU3aTop.

Ha6uo1aTh M ONKCHIBATH PEAKIIMKA MEK/TY BEIIECTBAMHU.
CamMocTosITeJIbHO MPOBOAMTD OIBITHL, TOATBEPKIAIOIINE BIUSIHHUE
KaTaJIM3aTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH.

10.00001menne n
CHUCTeMaTH3alUs 3HAHUH
no reme "O0mas
XapaKTepUuCcTHKA
XHMHUYECKHX 3JIEMEHTOB H
XHMHYECKHX peaKkuui.
IHepuoauyeckuii 3aK0H 1
Ilepuoanueckasi cucrema
XHMHUYECKHX 3JIEMEHTOB
JA.A. Menneneena"

IIpoBoauTH OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUH TEMBI.

KoppekTupoBarh cBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIMHU

pe3yiabTaTaMu.

ouyyaTs XUMHUECKYIO0 HH(OPMALIMIO U3 PA3IMYHbIX UCTOYHUKOB.

11.KonTpoabHas pabora
Ne 1 mo Teme "O0mas
XapaKTepPUCTHKA

KoHTpo:b 1 yuéT 3HaHU# 10 U3YYEHHOH TEME.




XHMHUYECKHX 3JIEMEHTOB H
XHUMHYECKHX peaKkuuid.
[Hepuoauyeckuii 3aK0H 1
Ilepuoguyeckasi cucrema
XHMHUYECKHUX 3JIEMEHTOB
JI.. Menpaeneena'.

Paznea 2. Meraabl- 144

12.11o/10:xeHHE METAJLJIOB
B [lepnoauyeckoii cucreme
JI.A. MenneseeBa.

Ymers:

— Xapaxmepuzoeams.

IIOJIO)KEHHE METAJUIOB B IIEPUOJUYECKOM CHUCTEME XHMHMUYECKHUX
anemeHToB J|.11.MenneneeBa 1 0COOEHHOCTH CTPOCHHUS UX aTOMOB;
Pazimmyate GopMBbl CyLIECTBOBAHHS METAJUIOB: 3JIEMEHTHI WU
IIPOCThIE BELIECTBA.

YcranaBJMBaTh IPUYMHHO-CIICICTBECHHBIE CBSI3H MEXIY
CTPOEHHEM aToOMa, BUJIOM XUMUYECKOU CBSI3H, TUIIOM
KPUCTAJJINYECKON PELLETKN METAJIJIOB-IIPOCTBIX BELIECTB U
COCIMHEHUM.

13.XumMuueckune cBOiCcTBA
METAJLIOB.

Ymersn:

— Xapakmepu3oeamu:

XUMHUYECKHUE CBOKCTBA METAJIJIOB;

oOmue (pu3ndecKkrue CBOMCTBA METAJIJIOB;

CBSI3b MEXIY (DM3MUECKUMU CBOWCTBAMU M CTPOCHHEM METAJUIOB
(MeTanyeckas CBsi3b, METAJUTMYECKAs KPUCTAIUIMYECKAs PeIIEéTKa
coCcmaenamo:

YpaBHEHUS PEAKIMI, XapaKTePU3YIOLINE XUMUYECKUE CBOMCTBA
METAJIJIOB B CBETE MPE/ICTABICHUI 00 OKUCIUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIMIX U UX TOJIOKECHUS B
ANEKTPOXUMUYECKOM PSATY HAPSDKEHUH (B3aUMOICHCTBUE C
HEMEeTaJUIaMH, KUCJIOTAMH U COJISIMU).

14.Koppo3usi MeTaJ1JIOB H
crnocoobl 60pbHOLI ¢ Held.

OO0BACHATB, UTO TAKOE KOPPO3USI.

PaznuyaTh XUMUYECKYIO U ANEKTPOXUMUYECKYIO KOPPO3HIO.
HNnmrocrpupoBars noHATHS "KOppo3us”, "XuMHudyeckass KOppo3us',
"3eKTpOXUMHUYECKas KOPpO3us'" MpUMEPAMHU.

XapakTepu30BaTh ClIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

15.MeTaJuibl B npupojae.
OO0uue cnocodbl UX

3HATH/MOHUMATH:
— XUMUUECKUe NOHAMUA:

MOJIyYeHHUsl. OKHCIIMTENIb U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE.
YMerhb:
— COCMAagIAmMb:
ypaBHEHUS PeaKIuii BOCCTAHOBIICHUS METAIIJIOB U3 X OKCHJIOB
BOJIOpOAOM, oKkcuioM yriaepona (1), amomunuem.
16.001mas YMmeTh:
XapaKTepUCTUKA — Ha3bléambw:
IEJT0YHBIX METAJLIOB. COCTUHEHUS IIETOYHBIX METAJNIOB (OKCU/IBI, THIIPOKCHIBI, COJIH);
17.Baxneiinue — 00bACHAMDb:

COCAMHCHHUSA IICJTOYHBIX
METaJaJ10B.

3aKOHOMEPHOCTH H3MEHEHUsI CBOMICTB IIEJIOYHBIX METaNIOB B
npeienax rJIaBHOM MOATPYIIILI,

CXOZICTBA U Pa3IMyus B CTPOCHUH aTOMOB LIEJIOYHBIX METAIJIOB;

— XapaKmepu3oeambo:

IIEJIOYHbIE METaUTbl (JIUTHMA, HATPUHN, KaIHii) TI0 UX MOJIOKEHUIO B
EePUOINYECKON CUCTEME XUMHUYECKHX JJIEMEHTOB




J.1.MeHnneneena;

CBSI3b MEXJYy COCTaBOM, CTPOEHHEM U CBOWCTBAMH UIEJIOYHBIX
METaJUIOB;

— cocmagaamy:

yYpaBHEHUS XMMHYECKUX pEaKIui, XapaKTepU3ylollue CBOMCTBA
LIEJIOYHBIX METAJUIOB, UX OKCUIOB U TUIPOKCHUIOB;

— UCnONb3086amb NPUOOPEmMEHHbIE 3HAHUA 6 NPAKMUUECKOU
0esAmenbHOCHU U NOBCEOHEBH O HCUSHUL:

NaCl — koHCepBaHT MUIIEBLIX TPOIYKTOB.

18.00masn
XapaKTepUCTHKA
3JIEMEHTOB I'JIaBHOM
NOArPyNnbl 2 rPyNibl.

19.BakHeiimue
coeTMHEHUS
EJI0OYHO3eMeJIbHBIX
METAaJLJIOB.

Ymernb:

— Ha3zbleamov:

COCIMHEHUS LIEJIOYHO3EMEIbHBIX METAILIIOB (OKCHIBI, TUIPOKCHUJIBI,
COJIN);

— 00bsACHAMDb:

3aKOHOMEPHOCTH  HM3MCHEHHS  CBOWCTB  IIEIOYHO3EMEJIbHBIX
METAJUIOB B Mpe/enax riaBHON MOArpyIIbI;

CXOJICTBA W PA3JIM4YMsl B CTPOCHHH aTOMOB IIEIIOYHO3EMEIbHBIX
METaJLJIOB;

— Xapakmepu3oeamup:

IETI0YHO3EMEIIbHBIE METAJLIBI 10 UX TOJIOKEHHUIO B IIEPUOIMICCKOM
cucTeMe XuMHuieckux sneMeHToB [[.M.Menneneera;

CBS3b MEXAY COCTaBOM, CTPOGHHEM H CBOICTBaMH  Iie-
JIOYHO3EMEIIbHBIX METAJIOB;

— cocmaenamo:

ypaBHEHUS XUMHUECKHUX PEaKIIHii, XapaKTepHU3yIOIlre CBOMCTBA
1IEJI0YHO3EMETbHBIX METAJJIOB, UX OKCHUJIOB M THJIPOKCHUJIOB.

20.AJTIOMUHHTHA.

YmMmers:

— Haszvleamov:

COCANHCHUA aJIIOMUHUA 110 UX XUMHUYCCKUM (1)OpMYJIaM;

— Xapakmepu3oeamo:

QTIOMUHUA 10 €ro TMOJOXKEHHUID B NEPUOJUYECKON CHUCTEME
xuMu4yeckux anemeHToB JI.M.Meneneena;

(u3MUecKre U XUMHUYECKHEe CBOMCTBA AIFOMHUHHS,

— cocmaenamo:

YpaBHEHUsI XUMHUYECKUX pEaKIUi, XapaKTepU3ylollue CBOICTBa
AJTIOMUHUSL.

21.CoennHenus
AJTIOMUHHUA.

OO0BbACHATH IBOMCTBEHHBIN XapaKTEP OKCUAA U THAPOKCHIA
AJTFOMHUHUSL.

YcranaBamBaTh 3aBUCUMOCTh 00J1aCTe MPUMEHEHUS ATFOMUHUS
M €T0 CIUIaBOB OT CBOMCTB.

22.Keqe3o0.

23.I'eHeTn4ecKue pAabI
Fe2*u Fe3*.

Ymern:

— Ha3zvieamy:

COCMHEHUS JKeNe3a Mo X XUMUYECKHM (hopMyiiam;

— XapaKmepu3oeamso:

0COOEHHOCTH CTPOEHMsI aTOMa JKejle3a MO €ro TMOJOXKEHHIO B
MEPUOTNIECKOM cucreme XUMHYECKUX AIIEMEHTOB
J.1.MeHneneena;

bu3MUecKkre U XUMHYECKHAE CBOWCTBA jKee3a, okcuoB xenesa (I1)
u (111);

00J1acTH TPUMEHEHUS Kee3a;

— COCMABIAmb:




YPaBHEHUSI XUMUYECKUX PEAKIUI, XapaKTEPU3YIOIIUE CBOWCTBA
KeJie3a — IpocToro Bemiectna, okcuaoB skesesa (1) u (111).

24.00600meHue u 1 |IIpoBOoAUTH OLICHKY COOCTBEHHBIX JIOCTUKEHUN B YCBOCHUU TEMBI.
cUCTeMATH3AIUs 3HAHUH KoppekTupoBarh cBOU 3HaHUS B COOTBETCTBUU C INTAHUPYEMBIMU
no teme "Mertasbl". pe3yJbTaTaMu.

IosryyaTs XMMHUECKYI0 HH(GOPMAIIMIO U3 Pa3IMYHbIX HCTOYHUKOB
25.KonTpoJsbHasi padora 1 |KoHTpomis ¥ y4€T 3HaHHUN 110 U3YYCHHOU TEME.

Ne 2 o Treme "MeTtajLibl".

Pa3nen 3. [IpakTtukym "CBoiicTBa MeTAJLI0B M UX coeMHEeHUi" - 14

26.11pakTuyeckas padora 1 |¥Ymerh:
Ne 1. "Pemienne — Xapakmepu3oeamup:
IKCIEPUMEHTATBHBIX XMMHYECKHUE CBOMCTBA METAJVIOB U UX COCIMHEHUN;
3a1a41 HA pacCiio3HaBaHUEC U — cocmaeasmnp:
noJIyYeHHe CoeIHHeHHi YpaBHEHHUS XUMHUUYECKUX PpEaKIMi, XapaKTEepU3YIOIIUE CBOWCTBA
MeTaJIoB' . METAJUIOB U UX COETUHEHUN;
— obpawamobca:
C XUMUYECKOU MOCY0H U Ta00paTOPHBIM 000PYIOBAHHEM;
— Ucnonv3oeamv npuodpeménHvle 3HAHUA 6 NPAKMUUECKOU
O0esmenbHOCHMU U NOBCEOHEBH O HCUZHU O1A:
0€30MacHOro 0OpaIeHHs C BEUIECTBAMH.
Pa3zgen 4. Hemeraaasl — 25 4
27.00mas 1 |3HaTh/mMOHMMATH:
XapaKTepUCTHKA — XUMUYECKYIO CUMBOIUKY:
HEMeTaJLJIOB. 3HAKU XUMUYECKUX IJIEMEHTOB-HEMETAJLJIOB.
Ymern:
— HA3b16aMb:
XUMHUYECKUE JIEMEHThI-HEMETAILJIBI 110 UX CHMBOJIAM;
— 00vACHAMDY:
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB HEMETaUIOB B Mpejernax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIT;
— Xapakmepu3oeambu:
HEMETaJUThl MajblX TIEPUOJIOB HA OCHOBE HX TIOJIOKEHUS B
MEPUOINYECKOU cucreme XUMUYECKHUX 3JIEMEHTOB
J.N.Menneneesa;
0COOCHHOCTH CTPOCHHUS aTOMOB HEMETAIIJIOB;
CBSI3b MEXJly COCTaBOM, CTPOEHUEM (KPUCTAJUIMUECKUE PEIIETKH) U
CBOMCTBaMU HEMETAJIJIOB — MPOCTHIX BEIIECTB;
— onpeoenamp:
THTI XUMUYECKOM CBS3U B COCIMHEHMSIX HEMETAJIJIOB.
28.Boaopon. 1 |3HaTh/mMOHMMATH:

— XumuuecKkue noOHAmua:

XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE MAcChl, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIICHHUE
U1 BOCCTAHOBJICHHE.

Ymern:

— 00vACHAmMDb:

JIBOMCTBEHHOE MOJIOKEHUE BOAOPOJA B MEPUOAMYECKON CUCTEME
xumuueckux 3nementoB .. MeHneneena;

— Xapakmepu3zoeamo:

(bu3mvecKre CBONCTBA BOJOPO/IA;




XMMHUYECKHE CBOMCTBa BOJIOpOJAa B CBETE MPEACTaBICHUH 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINSIX;

— cocmaeaams:

YpaBHEHUSI XUMHUYECKUX PpEaKIUi, XapaKTEepU3yIolIue CBOMCTBa
BOJIOPO/IA;

— pacno3naeamsv ONbIMHLIM NYMEM:

BOJIOPOJI CPEIIU IPYTUX ra30B;
— UCnonv3oeamv npuodpeméHHvle 3HAHUA 6 NPAKMUUECKOU
0essmeIbHOCMU U NOBCEOHEBHOUL MHCUZHU OJIA:

0€301MacHOT0 00pAIEHUS C BOJOPOJIOM.

29.Boaa. Ctpoenue
MOJIEKY.JIbI.

XapakTepu30oBaTh COCTaB, GU3NUYECKUE U XUMUUYECKHE CBOMCTBA,
HaXO0XXJCHUE B IPUPOIC U 00JIaCTH IPUMEHEHHUS BOIBI.
CocTaBiasiTh MOJIEKYISpHbIE, HOHHBIC , OTPAXKAIOIINE XUMUYECKUE
CBOMCTBA BOJBI.

YcraHaBIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXY
CTPOEHHEM aTOMa, BHJIOM XUMHUYECKOW CBS3U, TUIIOM
KPUCTAJUINYECKOH pEeIeTKH BOJbI, €€ XUMUYECKUMU U
(U3NYECKUMHU CBOHCTBAMH.

30.00man
XapaKTepuCTHKA
raJoreHoB.

3HATL/IOHUMATh:

— XUMUYECKYIO CUMBOIUKY:

3HAKM XUMHUYECKUX JJIEMEHTOB-TAJOre€HOB, (OPMYJIBI MPOCTHIX
BEIIIECTB — I'aJIONCHOB.

YMmerhb:

— 00BACHAmMD:

3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB TaJlOTEHOB B Mpejaeliax
TJIaBHOM MOJTPYIIIIbI;

— Xapaxkmepu3oeamu:

OCOOCHHOCTH CTPOCHHUS aTOMOB T'aJIOTCHOB;

(bU3MYECKMe U XMMHUYECKHE CBOMCTBA TaJIOTCHOB: B3aUMOJICHCTBUE
C MeTaJUTaMH, BOJIOPOOM, PACTBOPAMHU COJICH TaJIOTCHOB;

— onpeoenamp:

CTEIICHb OKHUCIICHUS TaJIOTEHOB B COCIMHCHHSIX;

THI XUMHYECKOH CBSI3H B COCAUHEHUSIX TaJIONCHOB;

— COCMAagIAmMb:

yYpaBHEHUs XHMHUYECKUX PEaKIui, XapaKTepU3yIOIIHe CBOWCTBa
rajoreHoB;
— UChOIb308amMb NPUOOPEeMEHHbBIE 3HAHUA 6 NPAKMUUECKOU
OesAmenbHOCHU U NOBCEOHEBHOU HCUSHU OI1A:

0€30MacCHOT0 0OPAILEHUS C XJIOPOM.

31.0cHOBHEIE COeIUHEHHUSA
raJIOreHoOB, X CBOMCTBA.

3HATL/MOHUMATD:

— XUMUYECKYIO CUMBONUKY:

(hOpMyIIBI TaTIOT€HOBOAOPOI0B, TAIOT€HOBOIOPOAHBIX KHCIIOT.
YMerhb:

— Haszvleamov:

COETMHEHUS TaJIOTeHOB 0 UX XUMUYECKUX (popmyram;

— Xapakmepu3zoeamo:

XUMHUYECKHE CBOMCTBA CONSIHOM KHUCIOTEHI,

— cocmaenams:

XUMHYECKHEe (POPMYITBI TaJIOTEHOBOJOPO/IOB U TATIOT€HHJIOB;
YpPaBHEHUA XHWMHYECKHX PEAKIUW, XapaKTepHU3yIOIIUE CBOMCTBA
COJISHOW KHUCJIOTBI M XJIOPUJIOB;




— PAacno3nageams ONbIMHLIM RYMEM:

COJIIHYIO KHUCJIOTY CpEId PacTBOPOB BEILIECTB JPYTUX KIACCOB;
XJIOPUJI-MIOH CPEJIU APYTUX UOHOB;

UCNOb306aMmb NPUOOPEeMEHHBIE 3HAHUA 6 NPAKMUYECKOU
0esamenvbHOCmU U NOBCEOHEBHOU HCUZHU 01: KPUTUUECKON
OILICHKH MH(OpMAIHK O TPUMEHEHHUH B OBITY oAa (CTUPTOBOM
pacTBOp) U MOBAPEHHOM COJH.

32.Cepa.

3HATH/MIOHUMATD:

— XUMUYECKYIO CUMBOJIUKY:

dopmyiel okcua cepsl (V) u okcuma cepsor (V).

Ymersn:

— 00bACHAmMY:

CTpOEHHE aToMa cepbl MO €€ TMOJOKEHUI0 B IEPUOIUYECKOM
cucteMe xuMuieckux sneMeHToB /.M. Mennaeneena;
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 3JIEMEHTOB (KHUCIOpoaa U
Cephl) B IpejieNiax IIIaBHON TOTPYIIITH;

— XapaKmepu3oeambo:

(u3nvecKre CBOMCTBA CEPHI;

XUMHUYECKHE CBOWCTBAa cepbl (B3aMMOJCICTBHE C MeTalaMu,
KHCIIOPOJIOM, ~ BOJOpPOJIOM) B  CBeT€ IpejAcTaBleHUNl 00
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSX;

— onpeoenamep:

TUTl XUMAYECKOU CBSI3U B COSAMHCHHSIX CEPHI;

CTETEeHb OKUCIICHHSI aTOMa Cepbl B COCTMHEHUSX;

— cocmaenamo:

YpaBHCHUS XHMHUYECKUX PEAKIUH, XapaKTepU3YIOIIHE CBONCTBA
Cephl;

— UCHnONb308amb NPUOOPEmEHHbIE 3HAHUA 6 NPAKMUYECKOU
OoesmenbHOCMU U NOBCEOHEBH O HCUZHU O1A:

OKOJIOTHUECKH TPAMOTHOTO TMOBeAeHHs (AN yAaleHuss u
00e3BpeXUBAHUS PA3IUTON PTYTH).

33.0kcuanbl cepbi(4) u (6),
HX M0JIy4YeHHe, CBOHCTBA U
NpUMEHEeHue.

— Ha3bvleambw:

OKCHJIBI CEPHBI 10 UX XUMHUUYECKUM (HopMyIam;

— Xapakmepu3oeamup:

(u3nuecKre CBOMCTBA OKCUIIOB CEpPhI;

XUMHUYECKHE CBOMCTBA OKCHJIOB Cephl (KaK TUIMMYHBIX KUCIOTHBIX
OKCHJIOB);

— onpeoenamo:

MIPUHAJJIEKHOCTh OKCUJIOB CEPBI K KUCIOTHBIM OKCUJIAM;

CTENEHb OKHUCJICHHS aTroMa Cepbl W THUN XUMHUYECKOH CBSI3U B
OKCHJIaX;

— CcOCMagsIsAms:

YpaBHEHUS XHUMHYECKUX PEaKIUi B3aMMOJICUCTBHS OKCHJIOB C
BOJIOM, C OCHOBHBIMH OKCHAAMH, IICIOYaMHU;

— Ucnonv3oeamv NpuodOpeménHvle 3HAHUA 6 NPAKMUUECKOU
0esimeIbHOCMU U NOBCEOHEBHOU HCUZHU OJ1A:

9KOJIOTUYECKH TPaMOTHOIO MOBEJICHUS B OKpYKaloLIeH cpejie
(KUCJIOTHBIE JOXKAN).

34.CepHast KMCJIOTA H €€
COJIM, UX IPUMECHCHHUE B

3HATHL/IOHUMATD:
—  XUMUYECKYI0 CUMBOJIUKY:




HApPOJAHOM XO03d1iiCTBeE.

(bopMyiTy CepHON KUCIIOTHI.

YMmerb:

— Ha3vigamby:

CEpHYIO KUCJIOTY M CYJIb(aThl MO0 UX XUMUYECKUM (hOpMyTIaMm;

— XapaKmepu306ambo:

¢u3nyeckrue CBONCTBA KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
XUMUYECKHE CBOMCTBA CEPHOM KHUCIOTBI B CBETE TEOPUH
INEKTPOIMTUYECKON JUCCOLUALUU u OKHUCIIUTEIIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI;

HapOJHOXO35MCTBEHHOE 3HAYCHHUE CEPHON KUCIIOTHI U €€ COJIeH;

— onpeoenamp:

IIPUHAJUIC)KHOCTh  CEPHOM KHUCJIOTBI M €€ COJIeh K COOT-
BETCTBYIOIIMM KJIACCaM HEOPTaHUYECKUX COCIMHEHUN;
BAJICHTHOCTh U CTEIEHb OKHUCIEHUS CEPbl B CEPHOH KHCIIOTE U B
cynbdarax;

— cocmagnamo:

XUMHAYecKre (OpMyJIbl CyIb(aToB;

YPaBHEHHs XMMHMUYECKUX pPEaKUUM, XapaKTepU3ylOLIUe CBOMCTBa
pa30aBiIEHHON CEPHOI KUCIIOTHI;

YPAaBHEHUs XMMHYECKUX PEAKUUH, XapaKTepU3YyIOIIHE CBOMCTBA
KOHLEHTPHUPOBAHHON CEPHOU KUCIIOTHI (B3aUMOJIEHCTBUE C MEIBIO);
— PAacno3Haeéanb ONbIMHLIM HYMEM:

CEPHYIO KHCJIOTY CPEIA PACTBOPOB BELECTB IPYTUX KJIACCOB;
Cyab(haT-uOH CPeU APYTUX UOHOB;
— ucnonv3oeamv NpuoOpemEHHbIE 3HAHUA 6 NPAKMUUECKOU
0eAmenbHOCHU U NOBCEOHEBHOU HCUSHU ONIA:

6e30macHOro oopalleHus ¢ KOHIIEHTPUPOBAHHON CEpHON KUCIOTON
(pacTtBOpeHue).

35.Kucaopoza.

3HATH/IOHUMATh:

— XumuueckKue NOHAMUA:

XMMHYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIPHAsE MacChl, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIICHHUE
1 BOCCTAHOBJICHHE.

YMmern:

— 00BACHAmMDb:

CTPOEHHE aTOMa KUCIOPOJIa MO €ro MOJIOKEHHUIO B MEPUOANYECKON
CHCTeMe XUMHYECKHUX 3eMeHToB JI.J1.MeHaeneena;

— Xapakmepu3zoeamo:

(u3nyeckre CBOMCTBA KUCIOPOa;

XUMHUYECKHE CBOMCTBA KUCIOpPOAA: B3aUMOJEIHCTBUE C MPOCTHIMU

BEIIeCTBAaMHU (MeTayaMu "u HEMeTaJUIaMHu), CIOKHBIMU
BEIIIECTBAMU;
— onpeoenamo:

THUI XUMUYECKOU CBSI3U B MOJIEKYJIE KUCIOPOJa U B OKCHJIAX;
CTETIEHb OKHUCIIEHHSI aTOMa KMCJIOPO/ia B COEIMHEHUSX;

— cocmaename:

YpaBHEHMsI XMMHUYECKHX peakUud, XapaKTepu3ylollhe CBOICTBa
KHCIIOPOJ1a;

— pacno3naeams ONbIMHLIM RYMEM:

KHCJIOPOJI CPENIN APYTUX Ia30B;

— UCNnONb306amv NpuoOpeménHble 3HAHUA 6 NPAKMUUECKOU




0essmeIbHOCIMU U NOBCEOHEGHOU HCUSHU ONA:
0e30macHOTo OOpaIeHus C KUCIOPOAOM (YCJIOBHSI TOPEHUS U
CHIOCOOBI €T0 MPEKpaIICHHUs).

36.A30t1. CTpoeHue aToma
U MOJIEKYJIbI, CBOHCTBA
NPOCTOro BellecTna.

3HATHL/IOHUMATh:

— Xumuueckue NOHAMuUA:

XUMHUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAsL aTOMHAs U
MOJICKYJISIPHAsE MAcChl, OKUCIUTEh U BOCCTAHOBHUTEIb, OKHCIICHHUE
M BOCCTAHOBJICHHE.

YMmerh:

— 00BACHAmMDb:

CTPOCHHE aToMa a30Ta MO €ro IMOJOXKEHUIO B MEPUOJAHYECKOU
cucTeMe xuMuieckux sneMeHToB J[.M. Menaeneena;

— Xapakmepu3oeamu:

¢bu3nyeckue CBOKWCTBA a30Ta;

XUMHUYECKHE CBOWMCTBA a30Ta KaK IPOCTOrO BEIIECTBA B CBETE
MpeACTaBICHUN 00 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;
— onpeoenamp:

THUIT XUMUYECKOH CBS3H B MOJIEKYJIE a30Ta U B €r0 COCAMHEHUSX;
CTENEHb OKHUCIIEHNS aTOMa a30Ta B COCINHEHMAX;

— coCmaeAms:

ypaBHEHUSI XUMUYECKUX PEAKIIUN, XapaKTePU3YIOIIHE CBOMCTBA
a3orTa.

37.AMMHaK, CTpOeHHe,
CBOIICTBA, OJIyYeHHE U
NpUMeHeHHe.

3HATL/IOHUMATh:

— XUMUYECKYIO CUMBOJIUKY:

dbopMyny amMmmHaKa.
YMerh:

— Ha3bléambw:

aMMHaK 10 ero XMMHUYecKol dopmyie;

— Xapaxkmepu3oeamu:

(du3HUecKre U XUMUYISCKUE CBOMCTBA aMMHAKa,;

— onpeoenamp:
TUTI XUMAYECKOW CBSI3U B MOJICKYJIC aMMHUAKa;

BAJICHTHOCTb U CTEIICHb OKHMCIICHUS aTOMa a30Ta B AMMHUAKE;

— COCMagsIAms:

YpaBHEHUS XHMHYECKUX PEaKIUH, XapaKTepU3yIOIIHe CBOWCTBA
aMMHakKa (B3auMoJIeHCTBHE C BOJIOM, KUCTIOTAMU U KUCIOPOIOM);
— pacno3nasams ONbIMHBIM RYMEM:

aMMHaK CpeJiu IPYyTUX ra3os;
— UChoOIb308amMb NPUOOPEeMEHHbIE 3HAHUA 6 NPAKMUUECKOU
0esAmMenbHOCHU U NOBCEOHEBHOU HCUSHU OJ1:

KPUTUYECKOW OIICHKH HH(OpPMAIMK O PUMEHESHUN aMMHaKa B
OBbITY (HAIIATBIPHBIN CIIUPT).

38.Couin ammMoHMSsI, MX
CBOMCTBA M IPUMEHEHHe.

3HATL/MOHUMATD:

— Xumuueckue NOHAmMuA:

KaTUOH aMMOHMSL.

YMmerh:

— Ha3bleambv:

COJIM aMMOHHUS TI0 UX XUMUYIECKUM PopMyJiam;
— Xapakmepu3oeamu:

XHMHYECKHE CBOMCTBA COJICH aMMOHMUS,

— onpeoenamy:




MPUHAJIC)KHOCTh COJIEM aMMOHHUSA K ONPEACIEHHOMY KJaccy
COEIMHEHN];

THI XUMUYECKOU CBS3U B COJISIX aMMOHHUS;

— cocmaenamy:

XUMHUYecKHue (HOpMyIIbI coje aMMOHUS;

YpaBHEHUSI XUMHYECKUX PEAKIIUMHI, XapaKTEPU3YIOLLIUE CBOMCTBA
COJICl aMMOHHMSI.

39.0kcuabl azora (2) u (4).

XapakTepu3oBaTh COCTaB, GU3NYECKUE U XUMHUYECKHE CBOMCTBA,
1I0JyYeHHE U IPUMEHEHUE OKCHUJIOB a30Ta.

40.A30THas1 KHCJIOTA, €€
CBOIMCTBA M PUMEHEHHeE.

3HATH/MIOHUMATD:

— XUMUYECKYIO CUMBOJIUKY:

(dbopMyIly a30THOI KUCIIOTHI.

Ymersn:

— Xapakmepu3o6ambs:

(u3nUecKre CBOMCTBA a30THOM KUCIIOTHI;

XUMUYECKHE CBOMCTBA Aa30THOM KHCIOTBI B CBET€ TEOPUH
AIEKTPOJIUTUUECKON JIUCCOITUAIIIN u OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIA;

HapOJIHOXO035MCTBEHHOE 3HAYEHNUE a30THOM KHUCIIOTHI;

— onpeoenamp:

MIPUHAJUIEKHOCTh a30THOM KHMCIIOTHI K COOTBETCTBYIOIIEMY KJaccy
HEOPraHWYECKUX COEAUHEHU;

BAJICHTHOCTh U CTENIEHb OKMCJIEHUS a30Ta B @30THOM KUCIIOTE;

— cocmaenamo:

yYpaBHEHUSI XUMHUYECKUX pEaKIMi, XapaKTepU3yIolue CBOICTBa
paz0aBIICHHON a30THOM KHUCJIOTHI;

yYpaBHEHUSI XUMHYECKUX PpEaKIMil, XapaKTEepU3YIOlIue CBOMCTBA
KOHIEHTPUPOBAHHON  a30THOW KHUCJIOTHI  (B3aMMOJCHCTBHE C
MEJIBIO);

— pAacno3nHaeams ONvIMHBIM NYMEM:

a30THYIO KHCIIOTY CPEIU PaCTBOPOB BELIECTB JPYTUX KJIACCOB;

— UCnONb306amb NPUOOPEmMEHHbIE 3HAHUA 6 RPAKMUUECKOU
0eAmenbHOCIU U NOGCEOHEGHOU HCUSHU ONA:

O6e3omacHoro  oOpamleHuss ¢  KOHIEHTPUPOBAHHOW  a30THOU
KHCJIOTOM.

— Ha3zvleamv:

COJTM @30THOM KUCIIOTHI M0 UX XUMUYECKUM (opMyTiam;

— XapaKkmepu3o6amao:

XUMHUYECKHE CBOMCTBA COJIEM a30THOW KHUCIOTHI (pa3yioKeHUe NpU
HarpeBaHun);

— cocmagnamo:

XUMHYECKHe (OpMYIbI HUTPATOB;

yYpaBHEHUSI XUMHYECKUX PpEaKIMil, XapaKTEepU3yIOlue CBOMCTBA
HUTPATOB;

— UCnONb3086amb NPUOOPEmMEHHbIE 3HAHUA 6 NPAKMUUECKOU
0eAmenIbHOCIMU U NOBCEOHEGHOU HCUHU ONA:

KpUTUYECKON OIIEHKH MH(OpMaluu 0 HUTpaTax (mpobdiema ux
COJIEp’KaHUs B CEJIbCKOXO035IMCTBEHHON MTPOTYKIINH).

41.Dochop.

Ymersn:
— 00vACHAMD:
cTtpoeHne aroMa (ocdopa Mo €ro MoNOKEHUIO B MEPHOIUUECKOU




cucreMe xuMmuueckux saemMenToB .M. Menaeneena;
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB DJJEMEHTOB (a3oTa U
docdopa) B mpeenax riIaBHON MOTPYIIITH;

— XapaKkmepu3oeamao:

XUMHUYecKue cBoiicTBa (ocdopa (B3aumoneicTBUE C MeTallaMu,
KHCJIOpPOJIOM) B CBE€T€ MPEACTABICHUH 00 OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUAX;

— onpeoenamep:

THUT XUMAYECKOU CBSI3U B COSAMHECHUSIX (ocdopa;

CTeNeHb OKUcIIeHUs aTomMa (pochopa B COeTMHEHUSX;

— cocmaenamo:

yYpaBHEHUSI XUMUYECKUX PEAKIUN, XapaKTepU3yIOIIHe CBOMCTBA

dhocdopa.

42.0OcHOBHBIE COeIUHECHUSA
docdopa.

3HATH/MIOHUMATD:

—  XUMUYECKYIO CUMBOTIUKY:

dhopmyie okcuna pocdopa (V) u oprodhochopHO KUCIOTHI.
Ymern:

— Haszvleams:

okcua docdopa (V), oprodhochopHyr0 KUCIOTY U €€ COJU MO HX
XUMHAYECKHM (hopMyiam;

— Xapaxkmepu3oeamsu:

XUMHYecKne cBoicTBa okcuma (ochopa (V), oprodochopHoit
KHCJIOTBI B CBETE TCOPUU JIEKTPOJIUTHICCKOHN TUCCOIMALINY;
HApOJHOXO035ICTBEHHOE 3HaUeHue (pocdaros;

— onpeoenamp:

npuHaUIeKHOCTh okcuna pochopa (V), oprodochopHOl KHUCIOTHI
n e€ colmell K COOTBETCTBYIOIIMM KJIACCaM HEOPTraHMYECKHX
COCTUHECHHI;

BAJICHTHOCTh W CTCICHb OKHCIEHUs aTtoMa (ocdopa B OKCHIC
docdopa (V), oprodocdopHoii kucnote u B hocdartax;

— cocmaename:

xumuueckue Gopmyiibl pocdaros;

YpaBHCHHS XWMHUYECKUX PEaKIUH, XapaKTepU3YIOIIUEe CBOWCTBA
okcuaa docdopa (V) Kak THIIMYHOTO KMUCIOTHOTO OKCHUJIA;
yYpaBHEHHS XUMUYECKHX PEAKIUi, XapaKTEePU3YIOIIUE CBOMCTBA
optohochOpHOM KUCITOTHI.

43.Yraepon.

YMmern:

— 00bsACHAMDb:

CTPOEHHE aTOMa YIJIEPOJAa MO €ro MOJIOKEHUI0 B MEPUOAUUYECKOM
cucTeMe xuMmuueckux sjaemMeHToB 1.1, MeHnaeneena;

— Xapakmepu3oeamo:

XUMHYECKHE CBOWCTBA yriiepoja (B3aMMOACHCTBHE C MeTaslaMH,
OKCHJIaMU METaJUIOB, BOJOPOJOM, KHCIOPOJIOM) B CBETE MPE/ICTaB-
JICHUH 00 OKHUCIUTENHFHO-BOCCTAHOBUTEIHHBIX PEAKIIHSIX;

— onpeoenamy:

TUN XUMUYECKOU CBSI3U B COEMHEHUSX YIIEPO/a;

CTEIIEHb OKHUCIICHUS aTOMa YIJIepoJa B COCANHEHUSX;

— cocmaename:

YpPaBHEHUS XUMHUYECKHUX PEAKIUI, XapaKTePU3YIOIIUE CBOMCTBA
yIJIEpOJa.

44.0xcuabl yriaepoaa (2) u

3HATH/MOHUMATH:




(4), ux cBoiicTBa n
npuMeHeHHe.

— XUMUYECKYIO CUMBOJIUKY:
dopmyisl okeuaa yraepona (1) u okcuna yraepoxna (1V).

Ymern:

— Hazvleamw:

OKCHJIBI YTJIepOJia 0 UX XUMHUYECKHM (popmyram;

— XapaKkmepu3oeamao:

(u3nuecKkre CBOMCTBAa OKCUIOB YIIIEpOaa;

XUMHUYECKHUE CBoOMcTBa okcuaa yriaepoga (V) (kak THUOUYHOTrO
KHCIIOTHOTO OKCHJIa);

— onpeoenamp:

MIPUHAIE)KHOCTh OKCHJIOB YIJIEpOAa K ONPEACIIEHHOMY Kiaccy
COCIUHEHHI;

CTENEHb OKUCIIECHUS aToMa yriepoJia U TUIl XMMUYECKOW CBSI3U B
OKCHJIax;

— cocmaenamo:

YpaBHEHUS XUMHUYECKHX PEaKIUi, XapaKTePHU3yIOIe CBONCTBA OK-
cuna yriepoaa (1V);
— pacno3nasamo ONbIMHBIM HYmMEM:

YIJIEKUCIBIN Ta3 cpeiud APYTUX ra3os.;
— UCNnONb308amMb NPUOOPEmMEHHbIE 3HAHUA 6 NPAKMUYECKOU
O0esmenbHOCHMU U NOBCEOHEBHOU HCUZHU O1A:

6e3omacHoro obpamienus ¢ okcuaom yriaeposa (11).

45.Kap0OoHaThl: KAJBLIUT,
€o/1a, MOTAIIl, UX 3HAYEeHne
B IPUPO/IE U KU3HH
YyeJI0BeKa.

3HATL/IOHUMATh:

—  XUMUYECKYI0 CUMBOIUKY:

(dhopMyIly YrOJbHOM KHCIIOTHI.

YMerh:

— Haszvleamov:

COJIM YTOJIbHOM KHUCIIOTHI M0 UX XUMHYECKUM (popmymam;

— Xapakmepu3oeamo:

XMMHYECKHE CBOMCTBA YTOJIbHON KUCIIOTHI;

HapOJHOXO03SHUCTBEHHOE 3HaYeHHE KapOOHATOB;

— onpeoenamo:

MIPUHAJIC)KHOCTh YIOJIBHOM KHCIIOTBHI U €€ COJIEN K ONpPEaEIEHHBIM
KJIacCaM HEOPraHWYECKUX COEAUHEHHUI;

BAJICHTHOCTh U CTENIEHb OKUCJIEHUS YIiepoa B yrOJIbHON KUCIIOTE;
— cocmaename:

XuMHueckue GopmMyIibl KapOOHATOB U T'HIPOKapOOHATOB;
ypaBHEHUs XHMHUYECKUX pEaKkiuil MpeBpalleHus KapOOHATOB B
ruIpokapOOHATHI U HA00OPOT;

— pacno3naeamov ONbIMHLIM NYMEM:

KapOOHAT-MOH CPeIU APYTUX HOHOB.

46.KpemHuuii.

47.0xcua kpemuusi(4), ero
NPUPOAHbIE
PA3HOBHM/IHOCTH.

48.ITonsaTHE 0 CHIIMKATHOM
NPOMBILICHHOCTH.

3HATH/IOHUMATD:

—  XUMUYECKYIO CUMBOTIUKY:

¢dopmyisl okcuaa kpemuus (1V) 1 kpeMHHEBOH KUCIIOTHI.

YMmerb:

— Haszvieamy:

okcun kpemuus (IV), KpeMHUEBYIO KHCIOTY W €€ CONM MO MX
XUMHYECKUM (hopmynam;

— Xapaxkmepu3oeamsu:

XuMHUeckue cBoicTBa okcuga kpemHus (1V), kpemHueBoit
KHCJIOTHI B CBETE TEOPUHU AIEKTPOJIUTUUECKON JUCCOLMAINM;




HapOJHOXO03SHUCTBEHHOE 3HAYCHHE CUITHKATOB;

— onpeoenamy:

MPUHAJIIKHOCTh OKcua kpeMuus (1V), KpeMHHUEBOW KUCIIOTHI U €€
COJIEH K OIpEACIIEHHBIM KJIACCaM HEOPraHUYECKUX COCAUHEHUN;
BAJICHTHOCTh W CTENEHb OKHUCIICHUS aTroMa KPEeMHHsSI B OKCHUJE
kpemuus (1V), KpeMHHUEBOW KUCIIOTE U B CUJIMKATAX;

— cocmaename:

XUMHYECKHe (POPMYIIbI CHIINKATOB;

yYpaBHEHUS XMMHYECKHUX PEAKIIHiA, XapaKTePU3yIOIIHUe CBOMCTBA
KpeMHHs, okcuaa kpemuus (1V) u KpeMHHEBOI KHUCIOTHI.

49.I1poBepouHas padora 1 |IIpoBepka u orpaboTka 3HaHUU 1O U3ydeHHOU TeMe. [ToaroToBka Kk
no reme "Hemerayibr'" OI'D.
50.0600menue n 1 |IIpoBoAUTH OLICHKY COOCTBEHHBIX JIOCTUKEHUN B YCBOCHUU TEMBI.
cUCTeMATH3aIUs 3HAHUM KoppexkTupoBarh cBOU 3HaHUS B COOTBETCTBUU C INTAHUPYEMBIMU
no teme "Hemeramibl'. pe3yJbTaTaMu.

IosryuyaTs XMMHUECKYI0 HH(GOPMAIIMIO U3 Pa3IMYHbIX HCTOYHUKOB
51.KonTpoabHasi padora 1 |KoHTpoas 1 cucTemMaTu3alus 3HaHUN 110 U3YYEHHOU TEME.

Ne 3 mo Teme
"HemMmeTaiabl".

Paznean 5. [Ipaktukym "CBolicTBa coequHeHNii HeMeTa/LI0OB' " -34

52.IlpakTuyeckas padora 1 |Ymers:
Ne 2 "Pemienne — Xapakmepu3oeambu:
IKCIMEPUMEHTATBHBIX XUMHYECKHE CBOICTBA COENMHEHUN TaJOreHOB
3a/a4 1o TemMe -- COCIMAagNAmMb:
"Iloarpynmna rajioreHon" yYpaBHEHUS XMMHUYECKUX pPEaKIui, XapaKTepU3yIIlIHe CBOMHCTBA
COCIUHCHHH raJIOTCHOB;
— obpawamobca:
C XMMHUYECKOM MOCYI01 U 1ab0paTOPHBIM 000PYAOBAHHUEM;
— UCnONb3086amb NPUOOPEmEHHbIe 3HAHUA 6 NPAKMUYECKOU
0eaAmeIbHOCIMU U NOBCEOHEGHOU HCUHU ONA:
6e30macHOro 00paIeHus C BEHICCTBAMHU.
S3.IlpakTuyeckasi padora 1 |Ymern:
Ne 3 "Peuenue — Xapakmepu3oeambs:
IKCHEPUMEHTAIBbHBIX XMMHYECKHE CBOMCTBA COEIIMHEHUMN CEPBI;
3a1a4 Mo TemMe -- COCMAaeNAMb:
"Ioarpynmna kucjaopoaa' YpaBHEHUS XUMHUYECKHX PpEaKIMi, XapaKTEpPU3YIOIIME CBOWCTBA
COCIMHEHUI CEPBI;
— obOpawamobca:
C XUMHUYECKOU MOCyI0i 1 1ab0opaTOPHBIM 000PYOBaHHUEM;
— UCnONb308amb NPUOOPeméEHHbIe 3HAHUA 6 NPAKMUYECKOU
0eaAmeIbHOCIMU U NOBCEOHEGHOU HCUHU ONA:
6e30macHOro 00paIeHus C BEIIECTBAMHU.
54.IlpakTuyeckas padora 1 |¥Ymers:
Ne 4 "Iloayuenue, — Xapakmepu3oeamo:

coOupanue u
pacno3HaBaHue rasos''.

CIOCOOBI TOJIydYeHHe, COOMpaHHMS M PACMO3HABAHUS BaKHEUIIMX
ra3oB;

— cocmaenamo:

ypaBHEHMS XMMUYECKHX PeaKIyil MoJyuyeHHs ra3os;

— obOpawamobca:

C XUMHUYECKOU MOCYI0i 1 1abopaTOpHBIM 000PYIOBaHHUEM;

— UCRO1b306amMb _NPpUOOpeméHHble 3HAHUA 6 NPAKMUYECKOu




0esamenbHOCMU U NOBCCOHEEGHOU JHCUZHU 0N
0e30macHOT0 00paIeHus C BEIICCTBAMHU.

Pa3nen 6. Kparku

€ CBCACHUSA 00 OPraunvYeCKux COCANHCHUAX - 4y,

55.¥Yraesogopoabl. 1 |3Harb/mOHUMATH:
— XUMUYECKYIO CUMBOTIUKY:
(hopMyIibl METaHa U 3TaHA.
Ymern:
— HA3b16aMb:
METaH ¥ 3TaH M0 UX XUMHIECKUM hopmynam;
— Xapakmepu3oeamup:
CBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMU METaHa U STaHa;
XUMUYECKHE CBOMCTBA MeTaHa (ropeHue), isTaHa (TOopeHue u
JNEeTUIPUPOBAHHUE);
— onpeoenamep:
MIPUHAIICKHOCTh METaHa M 3TaHa K MPEIEIbHBIM YTIICBOOPOIaM;
— cocmaenamo:
yYpaBHEHHUS pEaKIMil, XapaKTepU3yIolIHe XUMHUYECKHE CBOICTBa
MeTaHa U 3TaHa (rOpeHHe, JeTuIpPUPOBaHUE);
— UCnONb308amb NPUOOPEmMEHHbIE 3HAHUA 6 NPAKMUYECKOU
0esamenbHOCmuU U NOBCEOHEBHOU HCUZHU ONA:
0€30M1acCHOT0 00paIEHHUs] C METAaHOM (IPUPOJIHBIM ra3oM).
56.Kucaopoacoaep:kanue 1 (3uHarn/moHUMATH:
OopraHnyeckKue — XUMUYECKYIO CUMBOJIUKY:
coeUHEeHUsI. (hopMyIIbl METaHOJIA, 3TAHOJA U TIUIEPUHA.
Ymern:
— Hazvigamv:
COUPTHI (METaHOJI, ATaHOJ, TJHUIEPUH) MO0 HX XUMHYECKUM
dbopmyam;
— Xapakmepu3oeamup:
CBSI3b MEXKIY COCTaBOM M CBOWCTBAMU CIIHPTOB;
XUMHUYECKHE CBOMCTBA METaHOJIA U 3TaHoJIa (TOPEHHE);
— onpeoenamp:
MPUHAICKHOCTh METaHONa, dTaHOJa W TJIHMIEpUHA K KIaccy
CIIUPTOB;
— cocmagnamo:
YpaBHEHHUs pEaKIMil, XapaKTepH3ymIlue XHUMHUYECKHE CBOMCTBA
MeTaHoJIa 1 9TaHoa (TropeHue);
— UCnONb308amb NPUOOPeméEHHble 3HAHUA 6 NPAKMUYECKOU
0eamenIbHOCIMU U NOBCEOHEGHOU HCUHU ONA:
KPUTUYECKON OIICHKH HH()OPMAIIMK O METaHOJIC ¥ 3TAHOJIC.
57.Ykcycnas, 1 |3narb/moHUMATH:

CTCAPUHOBAS M 0JICHHOBasi
KUCJIOTBI-NIPEACTABUTEC/IH
KJIacca KapOOHOBBIX
KHCJIOT.

— XUMUYECKYIO CUMBOIUKY:
(opMyJIBI YKCYCHOM U CTE€apUHOBOW KUCIIOT.

Ymern:

— Hazvieamv:

YKCYCHYIO U CTE€aPUHOBYIO KHCIIOTY IO UX XUMHUYECKUM (opMyIiam;
— XapaKkmepu3oeamao:

CBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU KHCIIOT;
XUMHUYECKHE CBOICTBAa YKCYCHOW KHCIOTHI (0OLIMe C JIpYyrHuMHU
KHCIIOTaMH);

— onpeoenamp:




IIPUHAJUIC)KHOCTh  YKCYCHOM M CTEapUHOBOM  KHCIOT K
ONpeIeIEHHOMY KJIaCCy OPraHUYECKUX COEIMHEHNN;

— cocmaenamo:

YpaBHEHUSl PEaKUUW, XapaKTepU3YIOLIUE XHMUYECKUE CBOWCTBA
YKCYCHOM KHCJIOTHI (OOIIHE C IPYTUMH KUCIOTAMH);
— uUcnonv3zoeamv npuodpeménHHvle 3HAHUA 6 NPAKMUUECKOU
O0esmenbHOCMU U NOBCEOHEEHOU HCUSHU OJ1A:

0€301MacHOro 00paIeHNs C YKCYCHON KHUCIOTO.

58.A30Tconep:kamue
OpraHu4ecKue
COeJUHEHHUSI.

3HATH/MIOHUMATD:

— XUMUYECKYIO CUMBOIUKY:

(hopMyJIbl aMMHOB U @MHUHOKHCIIOT.

Ymersn:

— Hazvigamv:

aMUHBI 1 aMIUHOKHCIIOTHI 110 MX XUMHUYECKUM (hopmyInam;

— XapaKkmepu3oeamao:

CBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH aMUHOKHUCIIOT;
XUMHUYECKHUE CBOMCTBA MIUIMHA (OOIIME C IPYTUMU KUCIOTAMHU);
— onpeoenamp:

MPUHAJICKHOCTh ~ aMHUHOB,  aMHUHOKUCIOT HM  OENKOB K
ONpeACIEHHOMY KJIACCY OPTaHUYECKUX COCIMHEHUN;

— cocmagnamo:

YpaBHEHHUS pEaKIMil, XapaKTepU3yIoIIHe XUMHUYECKHE CBOICTBa
AMUHOKHCJIIOT)

Paznen 7. 00600

IIeHue

3HAHUI M0 XMMWH 32 KYPC OCHOBHOM MIKOJbI. - 10 4.

59.I1lepuoguyecknii 3aK0H
u [lepuognyeckas cucrema
XMMHYECKHUX 3JIEMEHTOB
JA.A. Mennesneena.

1

3HaTh/MOHUMATD:

— XumMuuecKue noOHAmu:

XHUMHYCCKHI 3JIEMEHT, aTOM;

— OCHOGHBlIE 3AKOHbBL XUMUU:

[Iepuoanueckuii 3aK0H.

YMeTh:

— Ha3vleams:

XUMHYECKUE DJIEMEHTHI M0 KX CUMBOJIaM;

— 00vACHAmMDb:

(bu3u4YecKkuid  CMBICII  aTOMHOrO  (MOPSIAKOBOTO)  HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIbI U MEPUOJA, K KOTOPBIM
3JIEMEHT MPUHAICKUT B MEPUOINYECKOMN CHUCTEME
J.M.MeHneneena;

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB B MpeeIax
MaJIbIX [IEPUOJIOB INIABHBIX MOATPYIII

60.Buani xumMmnueckux
CBsI3eid M THUNBI
Kpl/[CTaJIJII/I‘IeCKHX
pelieToK.

3HaTh/MOHUMATD:

— Xumuueckue NOHAmMuA:

aTOM, MOJIEKYJIa, UOH, XMMHYECKas CBA3b.

YMmerh:

— Xapakmepu3oeamu:

CBSI3b MEXy COCTaBOM, CTPOEHHUEM U CBOMCTBAMH BEIIECTB;
— onpeoenamp:

THII XUMHYCCKOH CBS3U B COCIMHCHUSX.

61.Kunaccupuxanus
XHUMHUYECKHX PeaKkuui no

3HATH/MOHUMATH:
— XUMUYECKYI0 CUMBOUKY:




Pa3JHYHBIM NPU3HAKAM.

YPaBHEHUS XUMUYECKUX PEAKIUN;

— XumuyecKue nOHAMUA:

XUMHYECKas peakius, Kiaccudukaus peakiui.
Ymern:

— onpeoenamo:

TUIBI XUMHUYECKUX PEaKIIUii;

BO3MOXXHOCTh TIPOTEKAHUS PEaKInii HOHHOTO 0OMEHa;
— cocmagnamy:

ypaBHEHHUS XUMHUECKUX PEaKLUi.

62.I1pocThie U C10KHDbIE
BellecTBa.

3HaTL/MOHUMATH:

— XUMUYECKYI0 CUMBOIUKY:

(hOpMyIIbI XUMUYIECKUX BEIIECTB;

— Xumuueckue HOHAmMuA:

BEILIECTBO, KJIACCU(UKAIIUS BEIIECTB, MIEKTPOJIUT U HEIJICKTPOIIHT,
OKHCJIUTENb U BOCCTAHOBUTEIIb.

YMmerhb:

— Ha3vleambv:

COCIMHEHUS U3YYCHHBIX KIJIACCOB;

— 00bACHAMDb:

CYLIHOCTh PEAKIINil HOHHOTO 0OMEHa;

— Xapaxkmepu3oeamu:

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB M OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHCHHMI;

63.I'eneTnueckue psiabl
MeTaJjljia, HeMeTaJLIa |
MepexoHOro JIeMeHTa.

— Xapaxkmepuzoeambs:
0COOCHHOCTU CTPpOCHUA aTOMOB oo ux ITOJIOKCHHIO B
nepnonuquKoﬁ CHUCTEMC XUMHUYCCKHUX JJICMCHTOB

J.N.MeHnneneesa;

¢dusnyeckue M XUMHUYECKHE CBOWCTBA MeETala, HEMeTauia |
MIEPEXOTHOTO DJIEMEHTA.

o0JyacT MPUMEHEHHUS YIEMEHTOB M UX COSIUHEHUIA.;

— cocmaename:

YpaBHEHUS XUMHYCCKHUX PEAKIIHA, XapaKTePU3yIOIIHNEe CBOMCTBA
)KeJie3a — mpocToro Bemniectra, okcuaoB sxenesa (1) u (11).

64.0xcuapl u
THAPOKCHBI, COJIM, UX
COCTaB U Kjaccuuranms.

XapakTepu3oBaTh 001111€, OCOOCHHBIE W UHAUBHUIYaTbHBIC
CBOMCTBA OKCHUJIOB, KUCIIOT, COJIEN 1 OCHOBAaHUU B CBETE TEOPUU
AEKTPOJIUTUYECKON TUCCOLIUAIIIH.

65.00mme xumMn4ecKmne
CBOIiCTBA B CBETE TEOPHH
3JIEKTPOJUTHYECKOH
JMCCOLMAIIUU,

XapakTepu30BaTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb.

OT1auyaTh 3TOT TUN PEAKIMHA OT peakluii OOMeHa.

3anucsiBath ypaBHeHUs: OBP ¢ moMonibio 351eKTpoHHOT0 6anaHca

66.00001€EHNE N
cHCTeMaTH3alus 3HAHUH
no teme "O0o0MIEeHHE
3HAHUI 110 XUMHH 32 KypC
OCHOBHOM IIKOJIBI. ".

IIpoBoauTH OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU TEMBI.
KoppekTupoBarh cBOM 3HaHUSA B COOTBETCTBUU C IUIAHUPYEMBIMHU
pe3yiabTaTaMu.

MouyuyaTs XUMHYECKYIO HH(OPMALIKIO U3 PA3IUYHBIX HCTOYHUKOB

67.Utorosasn
KOHTPOJIbHas padora.

KOHTpOHL U CHCTeMaTHU3allis 3HaHUM 110 HSYHCHHOﬁ TEME.

68.I1poexTHast
ACATECJIBbHOCTD YIAIUXCH.

3HaTb:-p0JIB Kau4C€CTBCHHBIX peaxumﬁ IIpr ONIPCACIICHUU U
HCCIICA0BAaHNU BEIICCTB MPUMECHIACMBIX B CEJIBCKOM XO3SHCTBE.
3HaTh U MIOHUMATh 3aKOH COXPAaHCHUS BCUICCTBA U IBUIKCHUSA




[ICXD3.

Onucanue MaTepuAJILHO-TEXHNYECKOr0 o0ecrneyeHuss 00pa3oBaTeJILHOM
HeATeJIbHOCTH

IleyaTHble M3TAHMS:

1. O.C.l'abpuensa Xumus 8 kinacc. — M.: [Ipoda, 2010-18

2. O.C.T'abpuensa Xumus . 9 kmnacc. - M.: Jlpoda, 2009-2013

3. T'abpuensau O.C. Hacronbuast kaura s yuutens. M.: biuk u K, 2008.

4, Xumus. 8,9 Kiacc: KOHTPOJIBHBIE U MMPOBEPOUYHBIE paboThHl K yueOHuky O.C.
[Nabpuensna «Xumus. 8,9 kmacc. bazosoiit ypoBens» / O.C. 'abpuens,
I1.H. bepe3kun, A.A. YmakoBa u ap.. — 3-¢ u3a., crepeorun. — M.: [Ipoda,
2010. - 253, [3] c.

5. Ormmunuk EI'D. Xumwus. Pemenue cnoxHbix 3amad. [log pegakmmeit A.A.
Kagsepunoii / ®UIN. — M.: Unatemnext-Lentp, 2010. — 200 c.

6. Xumus. EI'D — 2016. Tematuueckue tecTbl. ba3oBblii U TMOBBIIICHHBINA
ypoBHau (A1-A30; B1-B10): yue6Ho — MeToauueckoe nocooue / Ilog pen.
B.H. Jloponskuna. — PoctoB u//{: Jlernon, 2008. — 411, [2] ¢. — (I'oToBUMCS
Kk EI'D).

NudopmanmoHHbIe CPeICTBA

HNHTepHeT-pecypehbl
1. http://www.alhimik.ru IlpencraBnensl pyOpuKH: COBETHl AOUTYPHUEHTY,
YUUTEI0 XUMHUH, CHPABOYHUK (OYEHb OoJbplIas mnoadopka TadmuL U
CIPABOYHBIX MaTEpUAJIOB), Becenas XHWMHS, HOBOCTH, OJMMITHAIBI,
KyHCTKamepa (Macca HHTEPECHBIX UICTOPUUYECKUX CBEIACHUI).

. http://www.hij.ru Kypaan «XuMus v XKU3HB» MOHATHO U 3aHUMATEIILHO
pacckas3bIBacT 000 BCEM UHTEPECHOM, YTO MPOUCXOJUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DiekTpoHHBIN XypHAT «XUMUKA

U XUMHS», B KOTOPOM TPEICTABICHO MHOXKECTBO OTBITOB IO XUMHH,

3aHMMATeNIbHOW  WH(OpMAIMu, TO3BOJSIIONICH  yBJICUYbh  YICHHKOB

AKCIIEPUMEHTAILHOM YacThIO TIPeIMETA.

http://c-books.narod.ru BceBo3moskHas iuTeparypa 1mo XuMHH.

http://www.drofa-ventana.ru ~ M3BecTHoe  W31aTeNbCTBO  y4eOHOIM

auTeparypbl. HOBHHKM Hay4YHO-TIONMYJISPHBIX M 3aHUMATEIBHBIX KHUT IO

XUMUH.

6. http://1september.ru XKXypHan nns yuurened U He TOJbKO. bosnbiioe
KOJMYECTBO pabOT YYEHHKOB, B TOM UHCIE U MCCIEI0BATEIHCKOTO
XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJIbHBIN
MOPTaJl CO CChUIKaMU Ha 00pa30BaTeIbHbIC CANTHI IO XUMUMU.

8. www.periodictable.ru  COopHHK cTaTeii O XUMHYECKHX DJJIEMCHTax,
WJUTIOCTPUPOBAHHBIN SKCTIEPUMEHTOM.
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MynbsTUMenuitHOE 000pyI0BaHNE
[IpoekTop

Kommbrorep

HNHTepakTuBHAS AOCKa

Hoytbyk

Y4eOHO-IPAKTHYECKAA M VICOHO-J1200pATOPHOE 000PY/I0BAHHUE:

XyuMuueckue PC€AKTUBbBI U MaTCPHAJIbI:

Haubonee yacTo ucnomabzyemsie:

MPOCTHIE BEMIECTBA: ME/b, HATPU, KAJIBIIUMA, MATHUH, KEIE30, [IUHK;
okcuabl: meau (1), kanpnus, xeneza(lll), maraus;
KHUCJIOTBI: CepHasi, COIsIHAsL, a30THA;
OCHOBaHHs - THUAPOKCUABL: HATPUs, KaIbLUA,25%-HbIA BOJIHBIA PacTBOp
aMMHaKa;
conu: xyopuabl Hatpus, memu(ll), amomunus, xenesa(lll); aHuTpaThl Kauwms,
HaTpusi, cepebpa; cynbdarel memu(ll), sxemesa(ll), »xenmeza(lll), ammonus;
MOJIU]T KIS, OpOMUJT HATPHUS;
OpPraHUYECKHWE  COCOUHEHMs:  JTaHOJ, YKCYCHash  KHCJIOTa, METHJIOBBIN
OpaHXXeBbI, PeHOIPTANCHH, TAKMYC.

XumMuyeckas JiadopaTopHasi mocyaa, annaparbl 1 NIPUOOPbI:
puOOPHI U1l padOTHI C ra3amu;
anmapartbl ¥ IpUOOPHI JJI ONBITOB C TBEPABIMU, KUIKUMU BEIIECTBAMU;
U3MEpUTENbHBIE PUOOPHI ¥ MPUCTIOCOOTIECHUS /IS BBIMOJTHEHUS OTBITOB;
CTeKJSIHHAs W TIJIacCTMAaccoBas MOCyAa M TMPHUCIOCOOJCHHS IS TPOBEICHHUS
OTIBITOB.
[IxonbHass MUHH-TTA00PATOPHSI.

Mopaen:
HaGopsl Mopenel aToMoB JJisi COCTaBJICHHS IIAPOCTEPKHEBBIX MOJEei
MOJIEKYJT;
Kpucrannuueckne pemeTku CoJiei;

I[eMOHCTDaHI/IOHHbIe MaTEepHaJbl.

HarypaJjbHble 00bEKTBI:
Kosnekium MuHepanoB U TOPHBIX TOPOJ;
MeTasioB U CIJIaBOB;
MuHepanbHbIX Y100pEHUI;
[InacTMacc, Kay4yKoB, BOJIOKOH.

Y4eOHbIe MOCOOMS HA IEYATHOM OCHOBE:
ITepuoanueckas cucrema xumudeckux snemeHToB [[.M1.Mennaeneena;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUMN COJIEH;
DIEKTPOXUMHUYECKUN PsiJT HANIPSIKEHUI METaJUIOB;



I[Inanupyembie pe3yabTaThl H3yUeHHUs] y4eOHOr0 MpeaMeTa

[To 3aBepmieHMHM Kypca XHUMHM Ha JTalle OCHOBHOIO OOIIEro o0Opa3oBaHUS
BBIITYCKHUKH IIKOJIbI T0JIKHBI OBJIAJIETh CIACIYIOIIMMU PE3yJIbTaTaMU:

Jluunocmmuoie pezyibmamol

-3HaHWE W TIOHMMAaHHWE: OCHOBHBIX HCTOPHYECKHX COOBITHH, CBSI3aHHBIX C
pa3BUTHEM XHWMHHU, JOCTHXKCHHN B OOJACTH XUMHUU U KYJIbTYPHBIX TPATUIIAN CBOCH
cTpadbl( B TOM YHCIIC HAy4YHBIX); OOMEMHUPOBBIX IOCTIKEHWUW B OOJACTH XHUMWH,
OCHOBHBIX TIPUHITUIIOB M TMPaBUJ OTHOIICHHS K MPHUPOJIC; OCHOB 3I0pPOBOTO 00Opasa
KU3HH M 3]I0POBhE COEpPEraronuX TEXHOJOTHM; MPABHII MMOBEICHUS B YPE3BHIYANHBIX
CUTYaIlUsAX, CBSI3aHHBIX C BO3JICICTBHEM PAa3JIMYHBIX BEIIECTB; OCHOBHBIX IIPaB H
00s13aHHOCTEN TpaKJaHWHA, CBS3aHHBIX C JUYHOCTHBIM, HPOQECCHOHATBLHBIM U
)KU3HCHHBIM  CaMOOIIPEJICICHUEM; COLMAIBHON  3HAUMMOCTH M COJIEpKaHUS
npodecchii, CBA3aHHBIX C XUMHECH;

- UYyBCTBO TOPJAOCTH 3a POCCHUHCKYI0 XHMHYECKYI0 HAYKy M JOCTHXKCHUS
VYCHHBIX; YBaXEHHE U TMPUHATHE JOCTHKEHUM XHMHUHU; JIIOOOBh U OEpekHOE
OTHOIICHHE K TIPUPOJE; YBAKEHHUE W YYET MHEHUN OKPYXKAIOUIUX K JIMYHBIM
JOCTUKEHHUSIM B U3YUYCHUH XUMUHU;

- TMPU3HAHUE LEHHOCTH COOCTBEHHOTO 37I0POBBbSI U 3JI0POBBS OKPY KAIOIIHUX
J0JIe;  HEOOXOAMMOCTH  CaMOBBIPDAXKEHHUS, CcaMopealu3allid,  COIMaJIbHOIO
MIpU3HAHUS;

-OCO3HAHUE CTETIEHU TOTOBHOCTHU K CaMOCTOSITEIIbHBIM MOCTYIKaM U JCHCTBUSIM,
OTBETCTBEHHOCTH 32 UX PE3YJIbTaThI;

- TIPOSIBJICHUE OHKOJOTHYECKOTO CO3HAHUSA, J00pOXKeNIaTeIbHOCTH, TOBEpPUS U
BHUMATEJIBHOCTH K JIIOJSAM, TOTOBHOCTH K COTPYAHUYECTBY; HWHMIMATUBBI U
J0003HATEIPHOCTH B HM3YYCHHHM BEIISCTB M TPOIIECCOB; YOCKICHHOCTH B
HEOOXOIMMOCTH Pa3yMHOTO UCIIOIb30BaHUS JOCTHKEHUN HAYKU U TEXHOJIOTHH;

- YMEHHUE YCTAHABJIMBATh CBSI3M MEXIY LIEJIbI0O U3YYEHUS] XUMUU U TEM, ISl 4YETO
ATO HY)KHO; CTPOHTH KHU3HEHHBIC U MPO(eCcCHOHATBHBIC TIJIAaHBI C YIETOM YCIEITHOCTH
W3Y4YEHUs] XUMUHU U COOCTBEHHBIX IIPHOPUTETOB.

Memanpeomemmuwie pe3yivmamul

-MCIOJIb30BAHHUE PA3JIMUHBIX UCTOYHUKOB XUMHUYECKON MH(OPMAIIUU; TTOTYyUYCHHE
Takol uH(poOpMaluu, €€ aHalu3, I[OJArOoTOBKa Ha OCHOBE JTOTO aHajiMu3a
WH()OPMAIIMOHHOTO TIPOJIYKTA U €0 MIPE3CHTAIIUS;

- TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUA(HAOIIOCHUS, DKCIIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T.J1.) IJI1 U3YUCHUSI XUMUUECKUX OOBEKTOB;

-MCII0JIb30BAaHUE OCHOBHBIX JIOTUUECKUX Olepaluii(aHain3a, CHHTE3a, CpDaBHECHUS,
0000111eH s, TOKA3aTENhCTBA, CUCTEMATHU3AINH, KJIACCU(DUKAIIUN U JIP.) TIPU U3YICHUH
XAMHUYECKHX 00BEKTOB;

-(opMyIHpOBaHNE BBHIBOJOB M yYMO3AKIIOUEHUW W3 HAOIIONEHUNM U M3yYEHHBIX
XAMHUYECKUX 3aKOHOMEPHOCTEM;



- IPOrHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHMS UX COCTaBa U CTPOECHMUS,
a TAaK)K€ YCTAHOBJICHHS aHAJIOTHH;

-(opMyHpOBaHUE UJEH, TUIIOTE3 U MTyTeH MPOBEPKU UX UCTUHHOCTH;

- ompeJesieHUe LeNed U 3a/ady yueOHOM M MCCIIe0BATENIbCKONW ACSITENbHOCTU U
MyTEN UX TOCTUKECHUS;

- PacKpbITUE NPUYHHHO-CIIEICTBEHHBIX CBSI3€M MEXKIYy COCTaBOM, CTPOCHHUEM,
CBOWMCTBAaMH, NTPUMEHEHUEM, HAXOXKJICHHUEM B IMPUPOAE U IMOJYYCHUEM Ba)KHEUIINX
XUMUYECKUX BELIECTB;

- apryMeHTaIlMi COOCTBEHHOUN MO3MUIIMHM U €€ KOPPEKTUPOBKA B XOJE JUCKYCCUHU
[0 MaTepragaM XUMHUYECKOTO COAEPKAHMSL.

Ilpeomemmnuiit pe3y1omamot
Buvinycknuk nayuumcs:

* Ha3bIBaTh XMMHYECKHE JIEMEHTHI U XapaKTEpHU30BaTh UX HA OCHOBE IMOJIOKECHUS B
[Ieproanueckon cUCTEME;

* (dopmynupoBaTh HM3yYCHHbIE TMOHATHS: BEIIECTBO, XMUMHYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IPOCTOE U CIIOAKHOE BEIMIECTBO, XUMUYECKasl pEaKIus,
BUJIbI XUMAYECKUX PEAKLINN U T. I.;

* ompenenATh mo ¢GopMyiaM COCTaB HEOPTaHMYECKHX M OPraHWYECKUX BEIECTB,
YKa3bIBaTh BaJEHTHOCTH ATOMOB XMMHUYECKUX 3JIEMEHTOB WUJIA CTEIEHU UX OKHUCIICHUS;
*  pa3bACHATH HWHGOPMAIMIO, KOTOPYIO HECYT XMMHYECKHE 3HaKH, (OpMYJbl U
YpaBHEHUS;

* KJIaccuPUUUPOBATh MPOCThbie (METAJIbl, HEMETAJUIbl, OJAropoJHbIE Ta3bl) U
CJIOKHbIE BenlecTBa (OMHApHBIE COCIWHEHMS, B TOM YHCIE W OKCHUJIBI, a TaKXKe
TUJPOKCUIBI —  KHUCJIOTHI, OCHOBaHMS, amM(OTEepHbIE THUAPOKCHABI U  COJIN);
* popmynupoBarh [lepuoauyeckuii 3aKoH, OOBSICHATH CTPYKTYpY U HH(MOpMAIHIO,
KoTopyro HeceT [lepronnueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa,
packpbiBaTh 3HaUeHUE [lepuoanyeckoro 3akoHa;

* XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BHJbl XMMHUYECKUX CBSI3€M W THIIbI
KPUCTALTMYECKUX PELIETOK;

* OIMUCHIBATh CTPOEHUE aTOMOB XUMHUECKUX dneMeHToB Ne 1—20 u 26 u otobpakarthb
UX C IIOMOIIBIO CXEM;

* COCTaBIIATH (HOPMYJIBI OKCHUJIOB XMMHYECKHUX DJIEMEHTOB M COOTBETCTBYIOUIUX WM
TUAPOKCUIOB;

* 3aMUCHIBaTh CTPYKTYpPHBbIE (HOPMYJIBI MOJICKYJISIPHBIX COCAMHEHUM U (HOPMYJIBHBIC
€AUHUIIBI UOHHBIX COEJMHEHUI 1O BaJICHTHOCTH, CTEIECHSIM OKHCJICHHUS WM 3apsijaam
HMOHOB;

* (opmynupoBaTh OCHOBHBIC 3aKOHbI XMMHU — IIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOTO CTPOEHMS, COXpPAaHEHHsS MacChl BEIECTB, 3aKOH ABOrajipo; °
(GbOopMyIMpPOBATh OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YYEHUSI U TEOPHUH
AIEKTPOJIMTUUECKON AUCCOIMALINH;

* ONPENENATh NPU3HAKHU, YCIOBUS MPOTEKAHUS U NPEKPAIICHUS XUMUYECKUX PEAKIIU;
* COCTABJISITh MOJICKYJIIPHBIE YPABHEHUS XMUMHUYECKHX PEAKIUMA, MOATBEPXKIAIOLIUX
o0IMe XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB H
OTPAXKAIOLIUX CBA3U MEK]Y KJIACCAMU COCIMHEHUN;



* COCTaBJISITh yYPaBHEHHUS PEAKIUN C y4aCTHUEM HJIEKTPOJIMTOB B MOJICKYJISIPHOM U
MOHHOM BHJIAX;

* ONpenensaTh M0 XHUMUYECKHUM YpPaBHEHHUSM NPUHAUICKHOCTh PEAKIAM K
ONPENCIICHHOMY THITY WJI BUAY;

* COCTaBIISAITb YPAaBHEHHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C MOMOILBIO
METO/1a AJICKTPOHHOTO OajaHca;

* DIPUMEHATH MOHATHS «OKHCICHUE» W «BOCCTAHOBJIECHUE» I XAPAKTEPUCTUKHU
XUMHUYECKUX CBOMCTB BEIIECTB;

* OMNpPEACNATh C TIOMOIILI0 KAYECTBEHHBIX PEaKIMi XJIOpUI-, Cyabdar- u kapboHat-
AHUOHBI U KATHOH aMMOHMUS B PaCTBOPE;

* O0BSCHATH BIMSIHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKUX DPEAKIUM; *
XapakTepu30BaTh MOJIOKEHUE META/UIOB U HeMeTauioB B llepumoanueckoit cucreme
AJIEMEHTOB, CTPOEHHUE WX aTOMOB M KPHCTAJJIOB, 00mMe (U3NYECKHEe U XUMHUYCCKHEC
CBOMCTBA;

* 0OBICHATH MHOTO0Opa3ue MPOCTHIX BEIIECTB SBJICHUEM AJJIOTPOIUU U YKa3bIBATh €€
MPUYUHBI;

* pa3muMyarh TUAPO-, MHPO- M BJIECKTPOMETAUIYPTUI0 U WUIKOCTPUPOBATH UX
pUMEPAMH MPOMBIIIJIEHHBIX CITOCOOOB MOJIYUYEHHS] METAIITIOB,;

* TaBaTh OOIIyI0 XxapakTepucTuky anemeHToB I, II, VII A rpymnm, a Takxke Boiopoja,
KHCIIOpoJia, a3oTa, cepbl, docdopa, yriepojaa, KpeMHUS H OOpa30BaHHBIX HMH
MPOCTHIX BEIIECTB M BAXKHEUIIMX COCIUHEHUHN (CTpOCHUE, HAXOXKJACHUE B MPHUPOJIE,
nojyyeHue, Pu3nueckrue u XuMUIEeCKUe CBOMCTBA, TPUMEHEHHE);

* OMKCHIBATh KOPPO3UIO METAVIOB U CIIOCOOKI 3aIlIUTHI OT HEE;

* MPOU3BOAUTh XUMHUYECKUE PAcCUYeThl C MCMOJIb30BAHUEM IMOHATHI «MaccoBasi IO
BEILIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJSPHBIA 00BeM» 1Mo dopmyliaM U
YPaBHEHUSIM PEAKIINM;

* ONKCHIBATH CBOWCTBA M TMPAKTUYECKOE 3HAUYECHHE W3YUYEHHBIX OPraHUYECKUX
BEILIECTB;

* BBIIOJIHATH, ~ 00O3HAYEHHBIE B  MPOrpaMMe  OKCIEPUMEHTHI, pacro3HaBaTh
HEOPTraHUYECKHUE BEIIECTBA 10 COOTBETCTBYIOIIUM MPU3HAKAM;

* coOMoaTh mpaBuia 6e30nmacHo paboThl B XUMUYECKOM KaOuHeTe (i1abopaTopumn).
Buvinycknuk noayuum 603M0ICHOCHb HAYYUMBCA:

» XapakTepu3oBaTh OCHOBHBIE METOJbI TO3HAHUS XUMHYECKUX OOBEKTOB:
HaOJII0/IeHNEe, U3MEPEHUE, DKCIIEPUMEHT, MOJISTUPOBAHUE.

 Paznuuath XUMHYECKHUE OOBEKTHI (B CTATUKE):

— XUMUYECKHE DJIEMEHTHI U MPOCTHIE BEIIECTBRA;

— MeTaJUTbl U HEMETAJJIBI U XapaKTepHU30BaTh OTHOCUTEIBHOCTh MPUHAIJICKHOCTH
TakKuX OOBEKTOB K TOM WIM WHOW TPYIIE;0praHuuYeCKue U HEOPraHUuYeCKue
COCIMHEHUS,

— TUAPOKCUABl  (KUCTOPOACOJEpKAINE  KHUCIOThI, OCHOBaHUsS, aMdoTepHbIe
THJIPOKCHUIBI);

— OKCHUIBI HecoseoOpasyrolme © coieoOpasyromniiue (KUCJIOTHBIE, OCHOBHBIC,
am(pOoTepHbIC);

— BaJICHTHOCTb U CTETIEHb OKUCIICHHUS;

— CUCTEMATUYECKUE U TPUBHUAIBHBIE TEPMUHBI XUMUYECKOW HOMEHKIIATYPBIL;



— 3HAKOBYIO CHCTEMY B XUMHUHU (3HaKM M (POPMYIbI, MHACKCH U KOA(D(UIIUEHTHI,
CTPYKTYpHBbIE U MOJIEKYJISIpHbIE (DOPMYJIBI, MOJEKYJISAPHbIE W HOHHBIC YpaBHECHHS
peakiuii, MOJIHbIE U COKpAIlleHHbIC MOHHBIC YPaBHEHUS PEAKINH, TEPMOXUMUYCCKUE
ypaBHEHHUs, OOO3HAUCHHUs CTCIICHH OKHUCICHUS U 3apsga wuoHa B (opmyre
XUMHYECKOTO COCTMHECHYIS).

* Paznuuarh XuMH4eCcKrue 0OBEKTHI (B TUHAMUKE):

— (u3uYeckre 1 XUMUYECKHE CTOPOHBI MPOIIECCOB PACTBOPECHUS U UCCOIUAIINH;

— OKUCJIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH U PEAKIIMH OOMEHA;

— CXEMBI U YPaBHEHHS] XUMUYECKUX PEAKITHI.

* COOTHOCHTS:

— DK30TEPMHUUECKHE PEAKIIUU U PEaKLIMU TOPECHHUS;

— KaTanuTH4eckue U (epMEeHTaTUBHBIC PEaKIUy;

— MeTaJlsl, OCHOBHBIN OKCHUJI, OCHOBAaHHUE, COJIb;

— HEMeTaJlI, KHCJIIOTHBIA OKCHJI, KHCJIOTa, COJb;

— CTpPOEHHE aTOMa, BUJ XHMHUYECKOM CBSI3U, TUN KPUCTAJUIMUECKON PpEIIETKH U
(u3nyeckue CBOMCTBA BEILIECTBA;

— HAXO0XJECHUE JIEMEHTOB B IPUPOJIE U MPOMBIIIIEHHbIE CIOCOOBI UX MOJTYyYEHUS;

— HEOOXOJIMMOCTh ~ XMMHUYECKOT0 TPOM3BOACTBA W TpeOOBaHUII K  OXpaHe
OKpY>KaroIllen cpeibl;

— HE0OXOJIMMOCTh IPUMEHEHUSI COBPEMEHHBIX BEIIECTB U MaTEpUajIoB U TpeOOBaHUS
K COEpEeXEHHIO 3T0POBbSL.

* BrigBurath u SKCIIEPUMEHTAIBHO MPOBEPATH THIOTE3bl O XMMHUYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS M MPUHAAICKHOCTH K OIMpPEIeICHHOMY
KJ1accy (TpyIine) BEIeCTB.

» IlporHo3upoBath CHOCOOHOCTH BEIIECTBA MPOSBISATh OKUCIUTEIbHBIC WU
BOCCTAHOBUTEJIHHBIE CBOWCTBA C YUETOM CTETICHEW OKMCIICHHUS DJIIEMEHTOB, BXOSIINX
B €ro COCTaB, a TakXKe MPOJYKTOB COOTBETCTBYIOIIUX  OKHCIUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKITUH.

* CocraBnsiTh YpaBHEHHMsSI pEaKlIUid C YYaCTHEM THUIUYHBIX OKHCIUTENEH U
BOCCTAaHOBUTEJIEH HAa OCHOBE 3JIEKTPOHHOTO OajnaHca.

* OmpenensiTh BO3MOXHOCTh NPOTEKAaHUS XUMUYECKUX pPEaKIUl Ha OCHOBE
3JIEKTPOXUMHUYECKOTO Psiia HANPSHKEHUM METaJlIoB, pslia 3JIEKTPOOTPULIATEIbHOCTH
HEMETAJIJIOB, TAOJIUIBl PACTBOPUMOCTH U C YUETOM YCJIOBUN UX MPOBEICHUS.

* [IpoBOIUTH pacdeThl MO0 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM:

— JUTsI BBIBOAA (DOPMYIIBI COETMHEHUS TI0 MAaCCOBBIM JIOJISIM JIEMEHTOB;

— M0 PUTOTOBJICHUIO PACTBOPA C UCMOJIB30BAHNEM KPUCTAIIIOTHAPATOB;

— IO HaXOXKJIEHUIO JTOJIM BBIXO/a MPOIYKTA PEAKIINH IO OTHOIICHUIO K TEOPETUIECKU
BO3MOXKHOMY;;

— ¢ ucnoJyib3oBanueM npasuia ['eit-Jlroccaka 06 00EMHBIX OTHOIICHUSIX Ta30B;

— C WCIIOJIH30BAHUEM TTOHSATUN «KMOJIBY, «MMOJIbY», 9UCIIO ABOTaaApOY;

— [0 TEPMOXUMHUYECKIM YPABHEHHSIM pEaKLnu;

* [IpoBOIUTH XUMHUYECKUN SKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIOIEHUEM MPaBUI
TEXHUKH 0€30IaCHOCTH:

— 10 YCTAHOBJICHUIO KAYECTBEHHOI'O U KOJUYECTBEHHOTO COCTaBa COEAUHEHUS; —
IIPU BBIIOJTHEHUH UCCIIEI0BATENBCKOTO MTPOEKTA;



— B JIOMAITHUX YCIOBHSX.
* Hcmonp3oBaTh NPUOOPETCHHBIE KIIIOYEBBIC KOMIIETCHIIMHM IS BBIMIOJTHEHUS
MIPOEKTOB M Yy4eOHO-MCCIICMOBATEIbCKUX 3a7ad 10 HW3YYCHHIO CBOKCTB, CIIOCOOOB
MOJTyYEHUS ¥ paCIiO3HAHUS BEIICCTB.

* OmnpenensTh MUCTOYHUKM XHMHUYECKOW HWH(OpMAIUMU, TNPENCTaBIATh CIHUCOK
WHPOPMAITMOHHBIX PECYPCOB, B TOM YHCJIE M Ha HWHOCTPAHHOM SI3BIKE, TOTOBUTH
UHPOPMAITMOHHBIN MPOAYKT U MPE3EHTOBATH €TO0.

* OOBEKTUBHO OIICHMBATh MH(POPMAIIMIO O BEIIECTBAX M XMMHYECKUX TpOIEccax,
KPUTUYECKA OTHOCHUTBHCS K TICEBIOHAYYHOW WHGPOPMAIMHA, HEIOOPOCOBECTHOM
peKJiaMe B CpeICTBaX MacCOBOM MH(GOPMAITUH.

» Co31aBaTh MOJICIIH U CXEMBI JJIsl PEIIEHUsT YIeOHBIX U MTO3HABATEIILHBIX 3a1a4.

CucreMa OlleHKH IJIAHUPYEMBIX Pe3VJILTATOB
1. OneHka ycTHOro OTBETA.

OtmeTKa «5».
- OTBET MOJHBINA U MPABUJIbHBIN HA OCHOBAaHWU U3YYEHHBIX TCOPHU;
- Marepuajl M3J0XKEH B  ONPEICICHHOW JIOTMYECKOMW MOCJEIOBATEIBHOCTH,
JIUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITCIIbHBIN.

OT1BeT «4».

- OTBET MOJIHBIM U NIPaBUJIbHBIA HA CHOBAHUM U3YUYEHHBIX TEOPHN;
- Marepuai U3JIOKEH B ONPEACICHHON JIOTUYECKOMN TMOCIEI0BATENbHOCTH, MPHA 3TOM
JOMYIIEHbl JBE-TPU HECYIIECTBEHHbIE OIIMOKM, HCIpaBICHHbICE MO TPEOOBAHUIO
YUUTEIS.

O1rmeTka «3»:
- OTBET IMOJHBIM, HO TpPU STOM JONYIIEHA CYIIECTBEHHAs OIIMOKAa WU OTBET
HEIOJIHbIN, HECBS3HBIN.

OTMmeTKa «2».
- NOpH OTBeTe OOHAPYKEHO HEIMOHMMAaHWE YYaIlluMCS OCHOBHOTO COJICp)KaHMS
y4eOHOro MaTepuaja WM JIOMYIIEHbI CYIIECTBEHHbBIC OIMMOKH, KOTOPBIC Y4aluhcs
HE MOXKET UCIPABUTH MPHU HABOJIAIIMX BOMPOCAX YUUTEISI, OTCYTCTBHE OTBETA.

2. OneHKA YKCNIEPUMEHTAJIBLHBIX YMEHHUIA.

- OnLeHKa CTaBUTCS Ha OCHOBaHWU HAOJIIOJEHUSA 32 Y4YallUMHCS U MUCbMEHHOTO

oT4eTa 3a padory.
OrmeTka «5»:

- paboTa BBINIOJIHEHA MOJHOCTHIO U TPAaBWIBHO, CJEJaHbl TpaBUJIbHbIC HAOIIOACHUS U
BBIBO/IbI;
- JKCIIEPUMEHT OCYIIECTBJIEH MO IUIaHy C YYETOM TEXHUKH O€30MacHOCTH U TMPaBUI
paboTHI C BeleCcTBAMHU M 000PY/I0BAHHEM;
- TPOSIBJICHBl OPraHU3AlMOHHO - TPYJOBBIE YMEHUS, MNOJAJIEPKUBAIOTCI YUCTOTA
pabouero Mecrta u opsAI0K (Ha CTOJIE, 9KOHOMHO UCTIOJIb3YIOTCS PEaKTUBHI).



OT1merka «4»:
- paboTa BHITIOJHEHA MPABWIBHO, CJEIAaHbI MPaBUIbHBIE HAOTIOACHHUS U BBIBOJBI, HO
IIPU ATOM JKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WM JOMYIICHB HECYIIEeCTBEHHBIC
OIIMOKY B paboTe C BelIeCTBaMU U 000PYI0BaHUEM.

OtrMmeTka «3»:
- paboTa BBINOJHEHA MPABWIHHO HE MEHEE YeM HAIMOJOBUHY WM JOIYyIICHA
CYIIECTBEHHAs OIIMOKa B XOJI€ SKCIIEpUMEHTa B 00BCHEHUH, B O(popmIiIeHHU padOTHI,
B COOJIOACHUM TPAaBWJI TEXHUKH OE30MacHOCTH Ha padoTe ¢ BEHIECTBAMHU U
obopynoBaHUEM, KOTOpask UCIPABIISAETCS O TPEOOBAHUIO YUNUTEIIS.

OTmeTKa «2»:
- JomyuieHbl JBe (U Oojee) CyliecTBEHHbIE OIMIMOKK B XOJE: JKCIEPUMEHTA, B
oObscHeHHH, B O0GOpMIICHUU pabOThl, B COOJIOJEHUU TMpaBUJl TEXHUKU O€3
OMacHOCTU Tpu paboTe ¢ BEHIECTBAMU M OOOPY/IOBAHHUEM, KOTOpBIC y4YalllUWCS HE
MO>KET UCTIPABUTH JIAXKE MO TPEOOBAHUIO YUUTEJIS;
- paboTa He BBINOJHEHA, Y YYalllerocsl OTCYyTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSI.

3. OueHka yMeHHii pemiaTh pacueTHbIe 3aJa4u.

OtrmMeTka «5»:
- B JIOTUYECKOM pACCYXKJICHMM U PEIICHWH HET OIMOOK, 3aJada pelieHa
palMOHAIIBHBIM CIIOCO00M;

OTMeTKa «4»:
- B JIOTMUECKOM PACCYXJEHUU U PELICHUS] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pellieHa  HepalMoHAJIbHBIM  CIOCOOOM, WM JOMNYyIIEHO He 0ojee  JIBYX
HECYIIECTBEHHBIX OINOOK.

O1MmeTka «3»:
- B JIOTHYECKOM PACCYXJICHMM HET CYIIECTBEHHBIX OIMMOOK, HO JIOIMYyIIEHA
CYIIECTBEHHAs OIMMOKA B MAaTEMaTHYECKUX pacueTax.

O1MeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OIMMOKH B JJOTHYECKOM PACCYKJICHUH M B PEIICHUH.
OTCYTCTBHE OTBETA Ha 3aJIaHMUE.

4. OueHKa NMCbMEHHBIX KOHTPOJbLHBIX PadoT.
OTMeTKa «5»:
OTBET TMOJIHBIN U MPaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAsI OLIMOKA.
OTMeTKa «4»:
OTBET HETOJIHBIN WM JIOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
O1MmeTKka «3»:
paboTa BBHITIOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIICHA OJHA CYIIECTBEHHAs
omuOKa U MPU ITOM JBE-TPH HECYIICCTBEHHBIE.
O1MeTKa «2»:
- paboTa BBHITIOJIHEHA MEHBIIE YEM HAIMOJOBUHY WJIH COJEPKUT HECKOJIbKO
CYIIIECTBEHHBIX OIUOOK.



- paboTa He BBITIOJIHEHA.
[Tpu orieHKe BHIMOIHEHHS MMCHEMEHHOW KOHTPOJIBHOU paboThl HEOOXOIMMO YUUTHIBATh
TpeboBaHUs eAMHOTO opdorpaduuecKoro pexuma.

5. OneHkKa TeCTOBbIX padoT.

TecThl, cocTosIe W3 IMSITH BOMPOCOB MOXHO MCIOJIB30BATh IOCJE H3Y4YCHUS
Kaxaoro watepuana (ypoka). Tect u3 10—I15 BompocoB wucHonb3yercs s
nepuoauyeckoro kKoHtposs. Tect n3 20—30 BompocoB HEOOXOAMMO HMCHOJIb30BATh
JIJISl U'TOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHUY UCTIOIB3YETCS CIEAYIONIAs IKala: JjIsl TECTa U3 MSATU BOIIPOCOB
* HET OIIMOOK — OIICHKA «5»;

* OJIHA OIITMOKA - OLICHKA «4»;

* IB€ OIIMOKH — OIICHKA «3»;

* TPU OIITUOKU — OILICHKA «2.

Jns trecta u3 30 BOmpocoB:

 25—30 npaBUJIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUJIBHBIX OTBETOB — OIICHKA «4»;

* 13—18 npaBUJIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIE 12 MpaBUIIBHBIX OTBETOB — OIIEHKA «2».
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