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8 kiacce
®opmuposanue YY/I.

Xumusi, Kak OJHa U3 OCHOBOIMOJIAralIMxXx o0JIacTel ecTecTBO3HAHMUS,
SBJISIETCS. HEOTHEMJIEMON 4YacThl0 00pa30BaHUS IIKOJbHUKOB. Kaknplii 4eoBeK
KUBET B MUPE BEILIECTB, TOATOMY OH JOJKEH UMETh OCHOBBI ()YHIaMEHTAJIbHBIX
3HAHUU 10 XUMHUU (XUMUYECKas CHUMBOJIMKA, XUMUYECKUE TMOHATUS, (aKThI,
OCHOBHBIC 3aKOHBl W TEOPHUHM), TMO3BOJIAIONIME BBIPAOOTATH MPEICTABICHUS O
COCTaBe BEIIECTB, UX CTPOCHUH, MPEBPALIEHUSX, MPAKTUIECKOM UCTOIb30BaHUU, A
Takke 00 OMacHOCTH, KOTOPYH OHM MOTYT MPEeICTaBisITh. W3yuas Xumuio,
ydaluecs: y3HatoT 0 MaTepUaIbHOM €IUHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHUPA,
00YCJIOBJICHHOCTH CBOMCTB BEIIECTB UX COCTABOM U CTPOSHUEM, ITO3HABAEMOCTH U
PEACKa3yeMOCTH XUMHUYECKUX sIBJIeHUU. V3ydeHue CBOWCTB BEIIECTB M UX
peBpaIieHui CocoOCTBYET Pa3BUTHIO JJOTUUECKOTO MBIIIJICHUS, & TTPaKTUIeCcKas
paboTa ¢ BemecTBamMu (J1a00paTOPHBIE OMBITHI) — TPYAOTIOOUIO, aKKYPaTHOCTH U
cobpanHoctd. Ha mnpumepe Xumuu ydamuecs TMOIy4arOT TMPEACTABICHUS O
MeTOJaX TMO3HAHMS, XapaKTEPHBIX JJISI €CTECTBEHHBIX HayK (IKCIEPUMEHTAIHLHOM
U TEOPETHUUECKOM).

PaGouas nporpamMmma yueOHOro Kypca XMMUU Ui 8 Kjlacca COCTaBJIeHA Ha
ocHoBe [IpumepHOIl mMporpaMmMbl OCHOBHOTO OOIIEro oOpa3oBaHUA MO XUMHUHU
(6a30BBI ypOBEHb) M MPOrpaMMbl Kypca XUMHUHM [JIs yYallUXcsi 8 KJIaccoB
obmreoOpa3oBarenbHbIX yupexaeHuit aBropa O. C. T'abpuensna (2010 roma),
yueoHuk Xumus 8 kiacca, apropa O.C. ['abpuensna, uza. OOO dpoda, 2018

[Iporpamma paccuntaHa Ha 68 yacoB (2 yaca B HEJEJI0), B TOM YHUCJIEC Ha
KOHTPOJIBHBIC pa0OThI- 4 Yaca, IMpaKTUYECKHUEe padOThl —/ YacoB.

ConepxaHue MporpaMMbl HAINPaBJICHO Ha OCBOCHHUE YYAIIMMUCA 3HAHUH,
YMEHHI W HaBBIKOB Ha 0a30BOM ypOBHE, 4TO cOOTBeTcTBYyeT OOpazoBaTelbHOU
MporpaMMe TMMHa3HH.

Henan nzyyeHus XuMuM B 8 Kiacce:

* OCBOCHHME BaXHEHIIMX 3HAHUM OO0 OCHOBHBIX NOHATHUAX U 3aKOHAX XUMMUH,
XUMHYCSCKOM CUMBOJIMKE;

* OBJAJCHUEC YMEHUSIMU HAOMIOJATh XUMHUYECKUE SIBJICHHS, MPOBOJUTH
XUMUYECKUI HKCHEPUMEHT, MPOU3BOAUTH pAacyeTbl HAa OCHOBE XHUMHUYECKUX
(dbopMyIT BEIIECTB ¥ YpaBHEHUN XUMUYECKUX PEaKITHi;

* pa3BUTHE MO3HABATENIbHBIX MHTEPECOB UM HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
mpolecce MPOBEACHUS XUMHYECKOTO  DKCIEPUMEHTAa, CaMOCTOSITEIbHOTO
NpuoOpeTeHHs 3HAaHUW B COOTBETCTBHU C BO3HUKAIOIIUMH KU3HEHHBIMU
MOTPEOHOCTAMU;

* BOCINHTAaHUE OTHOUIEHUS K XUMHHU Kak K OJHOMY W3 (PyHIAMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIECYEI0BEUECKON KYIbTYpbI;



* MPUMEHEHUE MOJYYECHHBIX 3HAHUN M YMEHMH JJIs1 6€301acHOr0 MCIOJb30BAHMS

BCIHICCTB M MATCPHAJIOB B 6BITy, CEJIbCKOM XO3SMCTBE M Ha IMPON3BOACTRBC,

pemCcHusl MPAKTHYCCKUX 3aJdad B HOBCCHHGBHOﬁ JKHU3HH, MNPCAYHPCKIACHUA

ABJICHUM, HAHOCSIIIINX BpPE] 3J0POBbIO UEJIOBEKA U OKPYKAIOILEH Cpeie.

3agaumn:

1.CopMupoBath 3HaHUE OCHOBHBIX MOHSATUN U 3aKOHOB XUMUH;

2.

BocnuteiBaTh 00111€4€I0BEYECKYIO KYJIBTYPY;

3. Yuuth HaOn0AaTh, NPUMEHSTH MOJYyUYEHHbIE 3HAHUS Ha MIPAKTUKE.

JINYHOCTHBIMH pe3yJbTaTaMHU H3Yy4YEHUs Ipeamera «XuMus» B 8 Kiacce

ABJIAOTCS CIICAYIOIIUC YMCHUA !

OCO3HABaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIEr0 MUpa, BO3MOKHOCTH
€ro Mo3HaBaeMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTH)KCHUN HAYKH;
IIOCTETIEHHO BBICTpAaWBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE:
OCO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM JEATEIIbHOCTU BHE IIKOJIbL;

OIICHUBATh XU3HEHHBIE CHUTYaIlMUM C TOYKH 3peHHUs Oe30rmacHoro obpasa
YKWU3HU U COXPAHEHUS 37]0POBbBS;

OIIEHUBATh JOKOJIOTUYECKUM PHUCK B3aMMOOTHOIIEHHUI YEJIOBEKa W
IIPUPOJIBL.

dbopMHUpOBaTh  HKOJOTMYECKOE MBIIUICHUE: yYMEHHE OLIEHUBATh CBOIO

NEeSTENBHOCTh M TMOCTYNKH APYTHX JIIOJIEH C TOYKH 3PEHHUS COXPAHECHHS
OKpYXarollel Cpesibl - TapaHTa >KM3HU U OJIaronoinyyus Jiroeil Ha 3emIe.

MeTanpeaMeTHbIMHM pe3yjbTaTaMU H3yuYeHUS Kypca «XHUMHS» SBIsSETCA

dbopmMupoBaHue yHUBEpPCAIBbHBIX yueOHBIX aeiicTBuii (Y'Y []).

Pecynamuesuvie YVII:

CaMOCTOSITEILHO OOHApyXHBaTh M (POpMYJIHpPOBATh yU4eOHYIO TMpobiIeMy,
OTIPEJIEIISTH 1IeNIb YUeOHOM JAESITEIbHOCTH;

BBIIBUTATh BEPCUH PELICHUS MPOOJIEMBI, 0CO3HABATh KOHEUYHBIN PE3YNIbTAT,
BBIOMpATh W3 TPEIJIOKEHHBIX W HCKaTh CaMOCTOSITEIBHO  CpelCcTBa
JOCTH)KEHUS 1IETIH,

COCTaBJIATh (MHAWBUAYAJIBHO WU B TPYIIIE) MUIAH PELICHUS TPOOJIEMBIL;
pabotas 1O TUIaHYy, CBEpSATH CBOM JECWCTBHS C TII€JNBbI0 U, TIPH
HEOOXOITMMOCTH, UCTIPABIIATH OITUOKU CaMOCTOSTEIBHO;

B JWajore C  YYUTEIEM  COBEPIICHCTBOBAaTH  CaMOCTOSITEIBHO
BBIPa0OTaHHBIC KPUTEPUH OLICHKH.

lloznasamenvuvie YVJI:

aHATM3UPOBATh, CPABHUBATH, KIACCHUPHUIIUPOBATH M 0000maTh (HakThl U
SIBJICHUSI. BBIABISATH NPUYUHBI U CIICICTBUSA IPOCTHIX SIBJICHUI.
OCYILIECTBIISITh CPaBHEHUE, KIACCU(PUKAIIUIO, CAMOCTOSITEILHO BbIOMpas
OCHOBAaHMS U KPUTEPUH IS YKA3aHHBIX JJOTMYECKUX ONEpaLUid;



® CTPOUTH JIOTMYECKOE  pacCyXJCHHE, BKJIIOYAIOIIEE YCTAHOBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH.

® CO37aBaTh CXEMAaTUYECKHE MOJEIM C BbIICJIECHUEM CYUIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

® COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e 1peoOpa3oBbIBaTh MH(MOPMALMIO W3 OJHOTO BHUJA B JIpyroil (Tabnuiy B
TEKCT U Tp.).

® YMETh ONpPENEATh BO3MOXHBIE HCTOYHHUKM HEOOXOAMMBIX CBEACHH,
OPOU3BOJIUTh MOUCK HWH(MOpPMAIMK, aHAIU3UPOBATH U OLEHUBATH €€
JOCTOBEPHOCTb.

Kommyuuxkamusnoie YVJI:

CaMOCTOSTEIBHO ~OpraHW30BBIBATH Y4YCOHOE B3aMMOJCHCTBHE B TPYIIIC
(onpeaensTh OOIIUE SN, PACTIPEACIISATh POJIH, JTOTOBAPUBATHCS APYT C APYTOM H
T.J.).

IIpenMeTHBIMHM pe3yabTATAMHM M3YUYCHUS MPEIMETa SIBISIIOTCS CIEAYIOLINE
YMEHHSL:

® OCO3HAHHUC POJIN BCUICCTB!
- OIIPCACIIATH POJIb PA3JIMYHBIX BCHICCTB B IIPUPOJAC U TCXHUKE,

- 0OBSICHATH POJIb BEIIECTB B X KPYTOBOPOTE.

® PacCCMOTPEHUE XUMUYECKUX IIPOLECCOB:
- IPUBOJAUTH IPUMEPHI XUMUYECKUX IPOLECCOB B IIPUPO/IE;

- HaXOJUTh YEPThI, CBUCTEILCTBYIONMIME 00 OOIIUX MPU3HAKAX XUMHUYECKHUX
IIPOLIECCOB U UX PA3JINYUSIX.

® JICII0JIb30BaHNE XMMHUYECCKUX 3HAHUHN B 6I>ITy1
— 00OBSCHSITH 3HAUCHUE BCIICCTB B )XM3HHU U XO3SMCTBE YeJIOBEKA.

® 00BACHSATD MHUDP € TOYKHU 3PpCHUA XUMHUUN:
— INSPCUUCIIATD OTIIMYUTCIIbHBIC CBOMCTBA XUMHUUYECKUX BCUICCTB,

— pa3jindaTb OCHOBHBLIC XUMHWYCCKHUC IIPOLCCCHI;
- OIIpPCACIIATE OCHOBHBIC KJIIACChI HCOPTaHNYCCKHUX BCIICCTB,
- IOHUMATb CMBICJI XUMHWYCCKHUX TCPMHNHOB.

® OBJIaJICHUE OCHOBAMHU METOJOB ITO3HAHMWS, XaPAKTEPHBIX I €CTECTBEHHBIX
HayK:
- XapaKTepU30BaTh METOJIbl XMMHUYECKOM HayKu (HaOJIOJeHUEe, CpaBHEHUE,
AKCHEPUMEHT, UBMEPEHHUE) U UX POJIb B TO3ZHAHUU MTPUPO/IbI;
- MPOBOAUTH XUMHUYECKHUE ONBITBI M DKCIEPUMEHTbI U OOBSACHITH UX
pe3yJIbTATHI.

® YMEHHE OLICHMBATh TIOBEJCHUE YEJIOBEKAa C TOYKH 3PEHUS XUMUUYECKOU
0€30IMacCHOCTHU M0 OTHOILICHUIO K YEJIOBEKY U IPUPO/IE:
- WCIOJIb30BaTh 3HAHMS XUMHUU MPU COOJIOJICHUHM MPAaBUJ UCIOIb30BaHUS

OBITOBBIX XUMHUYCCKHUX IpCIiapaToB,



— pa3jindaTb OIIaCHbIC U Oe30IacHbIe BCIICCTBA.

Pabouas nporpamMma nocTpoeHa Ha OCHOBE KOHLIEHTPUYECKOTO MOAX0Aa. JTO
JOCTUTAeTCS MYTEM BBIWICHEHUS [UIAKTUYECKOM €JAMHMIBI — XUMHUYECKOIO
ANIEMEHTAa - M JaJIbHEWIIEM YCIOXKHEHUM WU PACUIMPEHHH €€: 3[1eChb TaKOBBIMU
BBICTYINAOT (OPMBI CYIIECTBOBAaHMS (CBOOOIHBIE aTOMBI, MPOCTBIE U CIIOXKHBIE
BEIECTBA). B mporpaMMe yuuThIBaeTCS peanu3aius MEXIPEIMETHBIX CBA3EH C
KypcoMm ¢usuku (7 kmacc) u 6monoruu (6-7 Kiaccel), Tl JAETCA 3HAKOMCTBO C
CTPOEHUEM aToOMa, XMMHUYECKOM OpraHu3alnuel KJIeTKM W IpoleccamMu oOMeHa
BELIECTB.

OcHoBHOU (hopmoii oOpraHnuzanuu y4eOHOro Mpolecca SIBISIETCS KIIACCHO-
ypouHass cucreMa. B KkayecTBe JIOMOJIHUTEIBHBIX (OPM  OpraHU3ALUU
o0pa3oBaTelbHOrO  Mpoliecca  HMCHOJB3YETCS CHCTeMa  KOHCYJbTallMOHHOM
NOJICPKKH, MHIUBHUIYAIbHBIX 3aHATHUN, CaMOCTOATENbHas paboTa ydalluxcs C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHHA.

[Ipeobnanaromieit  dopmoii KOHTPOJIS  BBICTYIIAIOT IMHCHbMEHHBIN
(camoCTOSITEIbHBIE M KOHTPOJIBHBIC Pa0OThI) M YCTHBIN onpoc (cobecenoBaHue).

Coaep:xanne nmporpaMmael.

Tema 1. BBenenne B xumuio (/ 4)

XHUMHSI — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILICHUSIX.

[lonsiTne o0 XUMHUYECKOM »3jieMeHTe U (GOopMax ero CyIIeCTBOBAHUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenust BemiecTB. OTIWYNE XUMHUYECKUX PEAKIMA OT (PU3MUECKUX
SIBJICHUU. POJIb XMMUH B )KM3HU YETIOBEKA.

Kparkue cBeneHuss U3 UCTOPUM BO3HUKHOBEHUS M Pa3BUTHUS XUMUHU.
ITepuon amxumuu. Ilorstue o ¢pumocopckom kamue. Xumus B XVI B. PazButue
xumuu Ha Pycu. Poib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUHU XUMUYECKON HayKU
- pabotel M. B. JlomonocoBa, A. M. byrneposa, JI. 1. Menneneena.

XUMHUYecKass ~ CUMBOJMKA.  3HAKM  XUMHUYECKHUX  DJIEMEHTOB U
MPOUCXOXKJEHNE WX Ha3BaHWil. Xwumuueckue Qopmynsl. HWHAekcsl u
kodhummentsl. OTHOCHUTENBHBIE ATOMHAs M MOJEKYJsIpHas Macchl. Pacuer
MacCOBOM J10IM XUMHUYECKOTO AJIeMEeHTa 1Mo (popmyJie BelecTna.

[Tepuognueckas cucrema xumuuyeckux sneMmeHtoB [[. 1. Menneneesa, ee
CTPYKTypa: Majible W OOJbIIME MEepPUOAbl, TPYNNbl U MOArPYMNIbl (TJIaBHAS U
noboynas). [leprogndeckas cucremMa Kak CIPaBOYHOE TOCOOWE TSI TOTYyYCHHS
CBEJICHUN O XUMHYECKHUX DJIEMEHTAX.

Pacyernble 3amaum. 1. HaxoxaeHue OTHOCHTETBHON MOJICKYJIAPHON
Macchl BEIIECTBA MO €ro XuMuueckou (gopmyrne. 2. Boruucienue MaccoBoi 10Ju
XUMHUYECKOT0 3JIEMEHTA B BEILIECTBE MO €ro popmyiie.

IIpakTuyeckas padora Ne 1



[IpaBuna TexHuKH O€30MACHOCTM Mpu paboOTe€ B XHWMHYECKOM KaOWHETe.
JlaboparopHoe 000opy0BaHNE U OOpaIEHUE C HUM.
IIpakTuyeckas padora Ne 2

HaGmronenue 3a ropsiieit cBe4oi.

IIpakTnueckas padora Ne 3
AHaN3 NOYBEI U BOJEI.

Tema 2. ATOMBbI XMMHYECKHX 3j1eMeHTOB (9 u)

AToMBI Kak ¢opma CYIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC
CBEJICHUA O CTPOCHUU aTOMOB. JlOKazaTenbCTBa CIIOXKHOCTA CTPOCHHUS aTOMOB.
Omnebitel Pezepdopaa. [1nanerapuast Moienb CTpOEHHUS aTOMA.

CocTaB aTOMHBIX SIA€P: MPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAST aTOMHAas
Macca. B3auMOCBsI3b MOHATUN «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAas
Macca.

N3menenne uwucia NPOTOHOB B sApe aTomMa - oOpa3oBaHHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

N3meneHnue 4mciia HEHTPOHOB B sJipe aroMa - oOpa3oBaHUE H30TOIIOB.
CoBpeMEHHOE OIpENICICHUE TOHATHS «XMUMHUYECKUUA »ieMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX O0OJOYEK aTOMOB XHMHUYECKHX
aneMeHTOB Nel-20 mepuomumueckoit cucrembl JI. M. MenpaeneeBa. Ilonsitue o
3aBEPIICHHOM M HE3aBEPIIIEHHOM 3JIEKTPOHHOM CJIO€ (PHEPTETUYECKOM YPOBHE).

[lepuonuueckass cucrema xummuyeckux siaemeHToB [[. M. MenneneeBa u
CTPOCHHE aTOMOB: (YM3UYECKHI CMBICI MOPSAIKOBOTO HOMEpa 3JIeMEHTa, HoMepa
TPYIIIbI, HOMEpa MEePUo/Ia.

MN3MeHeHre uunciia 3JeKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aroma
XUMHUYECKOTO AJIEMEHTA - 00pa30BaHKE MOJIOKUTEIBHBIX M OTPUIIATSIIPHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMH META/UIOB M HEeMeETaJUIOB. [IpuumHBI M3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOJaX U rpymmiax.

O6pa3oBanne OMHApHBIX coeauHeHnid. [ToHsaTre 00 nOHHOM CBs3U. CXEeMBI
00pa3oBaHUs HOHHOW CBSI3H.

B3aumoneiicTBHE aTOMOB XHMHUYECKHX DSJIEMEHTOB-HEMETAIJIOB MEXKITY
coboli - 00pa3oBaHHE IABYXaTOMHBIX MOJICKYJ MPOCTHIX BelmiecTB. KoBajeHTHas
HETOJIIpHass XUMHYECKas CBS3b.

DIEeKTPOHHBIC U CTPYKTYPHBIC (POPMYJIBIL.

BzaumMoneiicTBHe aTOMOB XHMHUUYECKHX DSJIEMEHTOB-HEMETAIJIOB MEXKIY
coboit - oOpa3zoBaHue OMHAPHBIX COEIMHEHUN HEMETAJIJIOB.
DJIEKTPOOTPUILIATEIBHOCTD. [IOHSITHE O KOBaJICHTHOW MOJIIPHOM CBSI3H.



B3aumopelictBue aTroMOB XUMHYECKMX OSJIEMEHTOB-METAIIIOB MEXKIY
coboii - 00pa3zoBaHUE METAUIMYECKUX KpUCTAIIOB. [IOHATHE O MeTaInuecKoi
CBSI3U.

JdeMoHcTpanuu. Mopenu aTOMOB XUMHUYECKUX AJICMEHTOB.
Ilepuonnueckas cucrema xumuyeckux eMeHToB 1. . Menzaeneena.

Tema 3. Ilpoctsie BemecTBa (6 u)

[TonoxeHne MeETaANIOB M HEMETAUIOB B MEPHUOJUYECKON CHUCTEME
xumuueckux anemeHtoB . M. MengeneeBa. Baxuenine npocThle BELIECTBA -
METaJUIbl: JKEJIe30, AIIOMUHMM, KajdbliuM, MarHui, Hartpui, kamui. OOmue
¢dbu3nYecKre CBOMCTBA METAILIOB.

Baxneiiimue mpocThle BelIecTBa - HEMETaJUlbl, 0Opa30BaHHBIE aTOMaMu
KHUCIIOPOJia, BOAOpOAa, a3oTa, cephl, docdopa, yriaepoaa. CrocoOHOCT, aTOMOB
XUMUYECKUX DJIEMEHTOB K 0Opa30BaHUIO HECKOJBKUX TIPOCTHIX BEIIECTB -
ajuioTponus. AJIOTpOnHbIe MoAudUKalUK Kuciaopoaa, (ocdopa u omona.
Mertauinueckue UM HEMETaJUIMYECKME  CBOMCTBA  MPOCTBHIX  BEILIECTB.
OTHOCHUTEIBHOCTD ACIEHHUS MPOCTHIX BEMIECTB HA METAJIIbI 1 HEMETAJLIIBI.

[Toctrosinnas ABoraapo. KonnuectBo BemectBa. Monbs. MonsipHas macca.
Monspablii 00beM Ta3000pa3HbBIX BemiecTB. KpaTHple €IUHUIBI KOJIHYECTBA
BEIIECTBA — MWUIAMOJIb U KUIJIOMOJIb, MUJUIUMOJISIPHAS. U KHUJIOMOJISIpPHAs. MaCChl
BEII[eCTBA, MUJUIUMOJIIPHBIN U KWJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

PacueTrsl ¢ HCHOJB30BAaHMEM TMOHATHM  «KOJIMUECTBO  BEIIECTBAY,
«MOJISIPHAsI Maccay, «KMOJISIPHBIA 00hEM Ta30BY», KIIOCTOSTHHAS ABOTaPO».

Pacuernble 3agaum. 1. BpiuncieHue MOISPHOM MaccChl BEIIECTB IO
xuMudeckuM (opmynam. 2. PacueTsl C UCIOIB30BAHUEM IMOHATHH «KOJIMYECTBO
BEIIIECTBA», «MOJISIpHAs Macca», <«MOJISIPHBIH OOBEM Ta30B», «IOCTOSHHAs
ABorazpo».

JdemoncTpamuu. HekoTtopble MeTaulbl W HEMETAUIBI KOJHUYECTBOM
BemecTBa 1 MoJib. Mojieab MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoenuHeHHs] XHMHYEeCKHX 3j1eMeHTOB (14 u)

Crenenp okucieHusi. OnpenesneHUE CTENEHU OKHUCICHHUS 3JIEMEHTOB 10
xumudeckor  popmyne coemmaenms. CocraBieHue  Gopmya  OMHApPHBIX
COCMHEHUN, OOIMi Ccrmoco0 WX Ha3bIBaHUSA. bUHApHBIC COSTUHCHHS: OKCHJIBI,
xyopuzsl, cynbbuasl u 1p. CocraBnenue ux gopmyi. [IpeacraBurenn oKCHIOB:
BOJIa, VYIJIEKUCIBIM Ta3 MW HerameHas wu3BecTb. lIpencraBurenu JeTydnx
BOJIOPOJHBIX COEAUHEHUI: XJIOPOBOJIOPO U AMMHUAK.

OcHOBaHHUsI, UX COCTaB W Ha3BaHUA. PacTBOPUMOCTH OCHOBAHUW B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCHUIOB U coJiei B Bojie. [IpeacTaBurenu menoydeil:



TUAPOKCHUIBI HATpUA, KW W Kanblusd. [IOHATHE O KA4YE€CTBEHHBIX pEaKIUsX.
Nunukatopsl. I3MeHeHne OKpacKy HHAUKATOPOB B LIEIIOYHOMN Cpele.

Kucnote, wux coctaB u Ha3Banusa. Kiaccudukanus  KUCIOT.
[IpencraButenu KHUCIOT: CEpHasA, COJiAHas W a30THad. l3MeHeHwe oOkpacku
VHJIMKAaTOPOB B KUCIIOTHOM Cpexe.

Conu Kak MpOU3BOJHBIE KUCIOT M OCHOBaHMM. WX COCTaB M Ha3BaHWUS.
PactBopumocTs cosieii B Boze. [IpencraBurenu coneit: Xjaopua HaTpusi, KapOoHAT U
docdar kanbIus.

AMop@dHBIE U KpUCTATUIMYECKHE BEIIECTBA.

MexXMOoNeKyIsIpHbIe B3aUMOACHCTBUA. TUIBI KPUCTALINYECKUX PEUIETOK:
WOHHAs, aTOMHasl, MOJICKYJSIpHAs W MeETaUInyecKas. 3aBUCHUMOCTb CBOMCTB
BEILIECTB OT TUIOB KPUCTAUIMYECKUX PEIIETOK.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa JIJIs BEUIECTB MOJIEKYJISIPHOTO CTPOEHUS.

UYucteie BemecTBa U cMecH. [IpuMephl )KUIKUX, TBEPABIX U Ta3000pa3HBIX
cMmeceil. CBOMCTBa YHCTHIX BElIECTB U cMeceil. Ix coctaB. MaccoBasi 1 oObeMHas
JIOJTM KOMIIOHEHTA CMeCH. PacueTsl, CBsI3aHHbBIE C UCIIOJIb30BAaHUEM TTOHATHS JIOJIS.

Pacuernnie 3amaunm. 1. Pacuer w™maccoBoii M 00BEMHOW [JOJIEH
KOMIIOHEHTOB CMECH BEUIeCTB. 2. BbpluucieHue maccoBOd A0S BEIIECTBA B
pacTBOpE MO U3BECTHOW MAacce pPACTBOPEHHOI'O BEIIECTBA U MAacce pacTBOPUTEIS.
3. Beruncnenue Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX
JUTSl TPUTOTOBJIEHHUSI OTIPEIETIEHHOM MacChl pacTBOpa C U3BECTHOM MacCOBOM J10J1€M
PacTBOPEHHOI'O BEILIECTBA.

JlemoncTpamuu. O6pas3ibl OKCHIOB, KHCIIOT, OCHOBaHUH U coseitl. Mojaenu
KPUCTAUTMUECKUX PEIICTOK XJIOpWAa HaTpusi, anmasa, okcuma yriepoma (IV).
CriocoObl pa3eneHust cMece, TUCTUIUISIIIS BOJIBI.

JlaGopaTopHble onbIThL. 1. 3HAKOMCTBO ¢ 00pa3llaMu BEIIECTB Pa3HBIX
KJ1accoB. 2. Pa3znenenue cMmeceil.

Tema 5. H3meHeHus, npoucxoasiniue ¢ BemecTsamu (134)

[lonaTHE sBIEHMI Kak W3MEHECHHUH, MPOUCXOMAIIUX C BEIIECTBAMM.
SIBiieHMs, CBA3aHHBIE ¢ U3BMEHEHUEM KPHUCTAJUIMYECKOTO CTPOSHUS BELIECTBA MPH
MOCTOSTHHOM €T0 COcTaBe, ¢u3nueckue siBieHuss. OU3NYECKUe SBICHUS B XHUMUHU:
OACTWIUTALMSA,  KPHUCTaJUIM3alus, BbIIAPUBAHUE W  BO3TOHKAa  BEIIECTB,
EeHTPpU(yTUPOBAHHE.

SIBrieHMs, CBA3aHHBIE C W3MEHEHUEM COCTaBa BEIIECTBA, - XMUMUYECKHUE
peakiuu. [Ipu3Haku U ycnoBus npoTekaHusi xumudeckux peakuuil. [lonstue o6
JK30- U DHIAOTEPMHUUYECKHX peaklusX. Peakuun ropeHuss Kak 4YacTHBIM clydau
AK30TEPMHUYECKUX PEAKIINH, MPOTEKAIOIIUX C BBIICJICHUEM CBETA.



3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. 3HaUCHUE
HHJEKCOB U Kod(hpunmenToB. CocTaBiaeHUE YPABHEHUN XUMUUYECKUX PEAKIIUN.

Pacuetsl mo xuMuuUecKkMM ypaBHEHUsIM. PelieHue 3ajlad Ha HaXOXKJACHUE
KOJIMYECTBA BEIIIECTBA, MACChl WIM 00BbEMa MPOJAYKTa PEaKIMU MO KOJIMYECTBY
BEIECTBA, MAacce WIH 00bEMY MCXOJHOTO BEUIECTBA. PacyeTsl ¢ UCMONIb30BAaHUEM
MOHSATUS «IOJIsD», KOTJIa UCXOJHOE BEIECTBO JAaHO B BHUJE pacTBopa C 3aJaHHOMN
MacCOBOW J0JIEW PAaCTBOPEHHOTO BEUIECTBA WJIM COJIEPKUT ONPEACICHHYIO JIOJIIO
IIPUMECEN.

Peakuiuu pasznoxkenus. [loHATHE O CKOPOCTHM XHMHUYECKUX PEaKIUH.
Karanuzaropsl. @epMeHTHI.

Peakiiuu coequnenus. KatanuTuyeckne M HEKaTATUTUYECKHE PEAKIUU.
OO6patuMble U HeOOpaTUMbIE PEAKLIUU.

Peakiuu 3amernieHusi. DIEKTPOXUMUUYECKUN PsJi HAMPSHKEHUM METaJJIOB,
€ro HCIOJIb30BaHUE IS MPOTHO3UPOBAHUS BO3MOKHOCTH TMPOTEKAHUS PEAKIIHA
MEXIy MeTaJlJIaMUd U pacTBOpaMH KUCIOT. Peakiiny BBITECHEHUSI OJTHUX METaJlJIOB
U3 PaCTBOPOB UX COJICH IPYTUMH METaJNIaMHU.

Peakniun oOmena. Peaknuu HeWTpanm3anuu. YCIOBUS NPOTEKAHUS
peakuuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUYECKUX peakuuil (10 MPU3HAKY «YUCIO M COCTAaB MCXOIHBIX
BEIIECTB M MNPOAYKTOB pEaKUuW») Ha IpUMEpPEe CBOWCTB BOAbL. Peaknus
Pa3NIOKEHUSA - AIEKTPOIN3 BOAbl. Peakunn coeuHeHns - B3aUMOAECHCTBHE BOJBI C
OKCHJaMH MeTauioB H HemerawioB. [loHstue «rumpokcunb». Peakuuu
3aMEUIEHUs - B3aUMOJEHCTBHE BOABI C WIEJIOYHBIMA M HIEJIOYHO3EMEIbHBIMU
MeTaiiaMu. Peaknuu oOMeHa (Ha mpuMepe THIpOJW3a Cylb(uma amioMUHUS H
KapOuIa KaJIbIIHS).

PacuerHble 3aaa4u. 1. BoelunciieHue 1o XuMUYECKUM YPaBHEHUSIM MacChl
WIM KOJIMYECTBA BEILIECTBA II0 M3BECTHOM Macce WM KOJIUMYECTBY BEIIECTBA
OIHOTO W3 BCTYNAIOIIUX B PEAKIHUIO BEIIECTB WJIM MNPOAYKTOB pPEAKUHUH. 2.
Brruncienne macchel (KOJMYECTBA BENIECTBA, 00bEeMa) MPOAYKTA PEaAKIMH, €CIH
M3BECTHA Macca MCXOJHOTO BEIECTBAa, COJEPIKALIETO OIPEAEICHHYIO OO
npuMeceil. 3. Bbluucienue maccbl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa
peakiuu, €clM H3BECTHA Macca pacTBOpa M MaccoBasl J0JisI PACTBOPEHHOIO
BELIECTBA.

JMemonctpanuu. [Ipumepsl ¢u3nueckux SBICHWI; a) IJIABICHUE
napaduna; 0) mudy3us TymUCTHIX BEMIECTB C TOPSAIICH JTAMIIOYKH HAKATHBAHUS.
[Ipumepbl XUMHUYECKUX SBJICHHWH: a) TOpeHHWe MarHus; O) B3aUMOJCHCTBHE
COJITHOM KHCJIOTBI C MPaMOPOM WJIM MeJIOM; B) moirydeHue ruapokcuma meau (11);
I') pacTBOPEHHE MOJYYEHHOTO THIPOKCUJA B KUCIOTaX; J) B3aUMOJCHCTBUE
okcupa wmeau (II) ¢ cepHOMl KHUCIOTOM TMpU HArpeBaHUU; €) pas3loKEHUeE
MepMaHraHarta Kajaus; ) B3auMO/ICHCTBHE pa30aBICHHbBIX KUCIOT C METaJIaMu.



Jlabopatopubie onbiThbl. 3. CpaBHEHHE CKOPOCTH HCIApPEHUs BOABI U
COUpTa MO MCYE3HOBEHMIO MX Kamellb Ha puibTpoBajdbHON OyMmare. 4. OkucieHue
ME€IH B IJIAMEHU CIIMPTOBKHU WK TOpeENKHU. S. [loMyTHEHHE M3BECTKOBOM BOJBI OT
BBIIBIXa€MOr0  yriekucioro rasa. 6. IlomydyeHume  yriekucnoro —rasa
B3aMMOJIEUCTBUEM COJIbl U KHUCJIOTHI. 7. 3aMelleHre MEeAU B pacTBOPE XJIOpuaa
menu (II) sxenezom.

IIpakTuuyeckas padora Ne 4
[Ipu3HaKy XUMHUYECKUX PEaKUUi U UX KIaCCUPUKALIMSL.

IIpakTnueckas padora Ne 5
[IpuroroBienue pacTBopa caxapa ¢ 3aJJaHHONH MacCOBOM JI0JIEH.

Tema 6. Teopusi JIEKTPOIUTHYECKON JUCCOLMALMM M CBOMCTBA KJIACCOB
HeopraHuveckux coequnennii (19 u)

[TonsitTue 00 DIEKTPOIUTHUYECKOW JUCCOLMAIUU. OJIEKTPOJUTHI U
HEAJICKTPOJIUTHL. MEXaHU3M JIUCCOIMALIMU DJICKTPOJMTOB C PA3JIUYHBIM TUIIOM
XUMHUYECKOU CBsi3U. CTENEeHb HJIEKTPOJUTHUYECKOW aucconuanuu. CuibHbIE U
cia0ble DJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUM  DIIEKTPOIUTUUECKOW  JHUCCOIMALINM.
HonHble ypaBHEHHS peaklMidl. YCIOBHUS MPOTEKAHUS pPEAKIUU OOMEHa MEXKIY
ANEKTPOJIUTAMU A0 KOHIA B CBETE MOHHBIX MPEICTABIICHHIA.

Krnaccuduxkaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukamus. Jluccouuanus KUCIOT U UX CBOMCTBA B
CBETE€ TEOPUM DIIEKTPOJUTHUUECKON nauccouranuu. MOoNeKylspHble U HOHHBIE
YpPaBHEHUSI pe€akUUil KUCIOT. B3auMoAeWcTBHE KHUCIOT C  METallJlaMHu.
DJIEKTPOXUMUYECKUM psiJi HaNpsHKEHUM MeTaioB. B3aumopelcTBHE KHUCIOT C
OKCHUJIaMH METaJUIOB. B3anmmopaeilcTBUE KHUCIOT C OCHOBAaHUAMHU - pEaKIus
HelTpanu3anuu. BzammopaeicTBue KUCIOT ¢ coisiMu. Vcmonb3oBaHWE TaOIHUITGI
PacCTBOPUMOCTH I XaPAKTEPUCTUKU XUMHUUYECKHX CBOMCTB KHUCIIOT.

OcHoBanwusi, nx kinaccudukanus. Juccoruaius OCHOBaHUA U UX CBONCTBA
B CBETE TEOPHHU BJICKTPOJIUTUUYECKON TUCcoManuu. BzanmoaencTBre OCHOBaHUM C
KHCJIIOTAMH, KHCIOTHBIMU OKCHAaMU U coiiiMu. Hcnonp3oBaHue TaOIUIbI
pacTBOPUMOCTA  JUISI  XapPAaKTEPUCTUKA XMUMUYECKMX CBOMCTB  OCHOBAHMWII.
Paznoxenne HEPACTBOPUMBIX OCHOBAaHUU IpU HarpeBaHUMU.
Conu, ux knaccuukauus U AUCCOLMAIUSA PA3IUYHBIX TUMHOB coieil. CBolcTBa
COJIEW B CBETE TEOPHH DIICKTPOJUTHUECKON JUcconranvu. B3auMoiencTeue coneun
C METaJulaMH, YCJIOBUS INPOTEKaHWs ATUX peakuui. BzammoneuncrBue coiieil ¢
KHCJIOTAMH, OCHOBaHUSIMH U cOJsIMH. Vcronb3oBaHue TaOIMUIBI PACTBOPUMOCTH
JUISL XapaKTEPUCTUKA XUMUYECKUX CBOWCTB COJICH.

O06o001enne cBeeHUt 00 OKCHIax, MX KIacCUPUKAUUK U XUMHYECKUX
CBOWCTBAX.



['eneTnueckue psiibl METAJUIOB U HEMETAJUIOB. ['eHeTnYecKas CBsI3b MEXKIY
KJIACCAaMU HEOPraHUYECKUX BEUIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE pEaKItH. Oxucnutensb "
BOCCTAHOBUTEIb, OKUCIEHNE U BOCCTAHOBIICHUE.

Peakiiuu noHHOro 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.
CocraBieHue ypaBHEHHI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUA METOIOM
AJIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEUIECTB - METANIOB M HEMETAJIJIOB, KUCIIOT U COJEHl B
CBETE NpPEe/ICTaBIEHUN 00 OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX.

JeMoHncTpanuu. VcnbiTaHue  BemecTB W MX  pacTBOPOB  Ha
ANEKTPONPOBOHOCTh. 3aBUCUMOCTH 3JEKTPONPOBOJIHOCTH YKCYCHOM KHUCIOTHI OT
KOHLEHTpauuu. B3anMoaencTBue UMHKA C CEPOM, COJSTHOW KHCIOTOM, XJIOPUIOM
menu (I1). ['openue maruaus.

JlaGopaTopHble onbITHI. 8. Peakiiuu, xapakTepHble 111 pACTBOPOB KUCIOT
(consHoit wmnm cepHoi). 9. Peakuuu, XxapakTepHble AJii PacTBOPOB IIEJIOYEH
(ruppokcunoB Hatpust wiK Kanus). 10. [lomyyeHue u cBoiicTBa HEPaCTBOPUMOTO
ocHOoBaHus, Hanpumep ruiapokcuaa meau (II). 11. Peakumu, xapaktepHble s
pacTBOpoOB coJeil (Hanpumep, 1 xinopuna meau (11)). 12. Peakiuu, xapakTepHble
JUISL OCHOBHBIX OKCHIOB (Hampumep, s oOKcuja Kameiusi). 13. Peaxuuwm,
XapaKTEpHBIE I KUCTOTHBIX OKCHIOB (HAPUMED, JJIsl YTIIEKUCIIOTO Ta3a).

IIpakTuueckasi padora Ne 6
CBoiicTBa JEKTPOIUTOB

IIpakTuyeckasi padora Ne /7
DKCIepUMEHTaIbHOE pelieHue 3aaad mo TO»



TemaTuyeckoe IIIAHUPOBAHUE.

Ne Ne Coneprxkanue mporpaMMHOIO Ko | Hara [ToBTopenune | Joma 3ananus, Gopmupytomue VYT
ypoKa | ypoka | Marepuaia - IHee
o 1o yec 3az1a- Hcnons3oBa-
mpen- | Teme o e perynsi- | IO3HaBa- | KOMMYHHU- | JTUYHOCT wte MIKT
Mery ya- TUBHBIE | TEIbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBeneHnue B xumuio (7 4acoB)
1 1 BBoanslii nHCTpYKTaX o Th 1 Ousuueckue | 81,2 | Gopmu- | Dopmu- | Dopmu- dopmu-
npu paboTe B KaOWHETE XUMUHU. CBOJICTBa, yIIp. pOBaHHE | pOBaHHE | POBaHUE poBaHHue
[Tpenmer xumun. Bemecta ¢usnueckoe | 3,4 MOHITHS | YMEHHUS | YMEHUS WHTEpeca
uX cBOMCTBA. XUMHUECKUN TEJ0 0 XuMuMu | HaOmozga | pabotath | K
AIIEMEHT U (OPMEBI €TO U ee Th, B Iapax, HOBOMY
CYIIECTBOBAHMSL. poJiu B JieNaTh OTBeYaTh | MpeaMe-
KU3HU BBIBOJIBI | HA Ty.
2 2 [IpeBparenus BemecTs. 1 Owusnueckue | 8 3,4 yesoexa | mpu BOTIPOCHI BupryanpHas
HexoTtopsie nctopuueckue CBOICTBa cl9 nposene | yuurens, nmabopaTopust
CBEICHHUS 110 XUMHUU. ymp.4, — yMeHHe
5 OTIBITOB, | HCIIOJIB30-
3 3 [Tepuoaunueckas cucrtema 1 ATtom 85, YMCHUA | BATH [IpesenTamnus
XUMHUYECKUX JIEMEHTOB ymp. 5 pa60Tan X%MHqCCK
J.M.MenneneeBa. 3Haku C KHAIOHM | MM A3BIK,
XUMHYECKUX DJIEMEHTOB. ue yMeHUC
nepuoau | paborath
4 4 Xumuyeckue GopMyIIbL. 1 Haumenbiiee | 86, YeCKOM c
OTtHOocuTenbHAsE aTOMHAS U oOmiee ynp.2, CHUCTe- XUMU4ec-

KpaTHOE,




MOJIEKYJISIPHAS. MACCHI. aTtom, 3,7 MOM. KOM
MOJIEKYJIa IIOCYJI0M.
5 5 HNucrpykrax no Th. 1
IIpakTnueckas padora Nel
«JIabopaTopHOe 060pyIOBaHHE
u oOpalieHue ¢ HUM. AHaIu3
BOJBI».
6 6 HNucrpykrax no Th. 1
IIpakTuuyeckas padora Ne2
«Habmoienne 3a ropsiei
CBEUOI»
7 7 HNucrpykrax no Th.
IIpakTuueckas padora Ne3
«AHalIM3 TOYBBI»
Tema 2. AToMBbI XHMHYECKHX 3J1eMeHTOB (9 yacoB)
8 1 OcCHOBHBIE CBEJICHUS O 1 AToM. 87,8 ®opmu- | Gopmu- | Popmu- ®opmu- | [Ipezentarus
CTPOCHUU aTOMOB. M30TOTIBI Crpoenue ymp.1, | poBaHHe | poBaHWE | pOBaHHE poBaHue
spa aroma 3,5 NOHATUH | YMCHHS | yMEHUS UHTEpeca
0 cTpoe- | paboTarth | CirymiaTh
9 2 CtpoeHue AIIeKTPOHHBIX 1 DIIEeKTPOH 89, — c yumTens, K [Ipesenrarmus
000JI0YEK aTOMOB XUMHUYECKHX ymp.1- aToMa, kuurofi, | Bectu KOHKpET-
anemeHTOB NeNe 1-20. 3 XHMHuEC | yMeHHs | muanor c HOMY
. XUMUYEC
10 3 Mertannuueckue u 1 [lepuon. C.53- | Kou MHICIPH | yHauTelIeM KoMy
HEMETAJUIMYECKUE CBOMCTBA I'pynna 56, CBASM M | poBaTh 1 ApyruMu N —
3JIEMEHTOB U UX U3MEHEHHE B ynp.1 | €€ SHaHMA ) yHalluMu- Ty,




MePHOINICCKON TabIuIIE. BUJIAX. u3 csl. TTOUCK
(1076370951 JIOTIOJTHU
11 4 HMNonnas xumudeckas cBSI3b. 810, B TeIBHOI [Ipe3enTanus
ynp. 2 XUMHIO. uHpopma
10707 800)
12 5 KoBanenrnas xumnueckas 811, [Ipe3enTanns
CBS3b. ynp.2, HCM.
5)
13 6 KoBanentnas nonsipHas 812, [IpesenTtarus
XUMHYECKas CBS3b. yIp.
DnexTpooTpunaTebHOCTH (D0). 2,3
14 7 MeTtannueckas CBS3b 813, [Ipe3enTanms
yop. 3
15 8 CucreMaruzamus 1 00001eHne TToBTO
3HAHUM MO TeMe «ATOMBI pUTH
XUMHUYECKUX DJIEMEHTOBY. OCHOB
HBIE
HOHST
us
TEMBI
16 9 KontpoabsHnas padora Nel no
TeMe «ATOMBI XUMHUYECKHUX
AIIEMEHTOB
Tema 3. IIpocteie BemecTBa (6 4acoB)
17 1 IIpocTeie BelecTBa-METAIIIBI. ®uznyeckne | §14 ®opmu- | YMeHune | YmeHue Osnane- | [IpesenTanus




Annorponusi. CBOMCTBa
18 [IpocThie BemecTBa-HEMETAILTHI. Odusuueckue | 8§15,
CBOMCTBa ymp.3
19 Koanuectso Bemecrsa. Moib. OtHocurensy | 816,
Momnspnas macca. as aTOMHas u | ynp.1-
MOJICKYJIsSIpHa | 3
sl MacChl
20 MonsipHabiii 00b€M Ta30B. Komuuectso | 8§17,
BEIIIECTBA ymp.1,
2
21 OcHOBHBIE ¥ TIPOM3BO/THBIC KomnuectBo | 8§16,
€IMHUILIbI U3MEPEHUST MACCHI, BEIIECTRA, 17
KOJIMYECTBA U 00beMa BeIlleCTBa. MOJISIpHAs ymp.
Macca, 4-5,
MOJIIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
22 Pemenue 3amau ¢ 816,
HUCIIOJIb30BaHUEM HOHATUI 17,
«KOJIMYECTBO BEIIECTBAY, 8
. c
«MOJIIpHAs Maccay, «MOJISIPHBINA
yap. 4
00BbEeM», «ITOCTOSTHHAS
ABoragpo» c 85

ymp. 3

poBaHue
IIOHATHUA
0 MeTal-
Jax,
HeMeTal
Jax,
KOJINYeC
TBC
BEIECT-
Ba.

pabortatb
c
yueOHU-
KOM,
JIOTIOJTHU
TEJIbHOMN
JTUTEPATY
poi.nepu
oan4ec-
KO
cucTe-
MOM.

COTpYIHHU
4aTh C
yUUTEIeM
B IIOUCKE
u coope
uH(popmar
HH,
CIIyIIaTh
ero.

HHC
HaBBbIKa-
MU JJ1
MpaKTU-
YEeCKOM
JICSTCIIb-
HOCTH.




Tema 4. CoenuHeHUs] XUMHYECKHX 3j1eMeHTOB (14 yacoB)
23 1 Crenens okucienus. Hauano 1 818, ®opmup | YMenue | YmeHue VYmenue | Ilpesenranus
HOMEHKJIATYpbl OMHAPHBIX ynp.1, | oBaHue pabotath | paboTaTh | UCIOJb-
COCTMHEHU N 2 MOHSITHS | C B [1apax, B | 30BaTh
0 yuyeOHHU- | rpynmnax, | 3HaHus B
24,25 | 2 KCHJIBI 2
) 25 3 Oxenn §19’ CTEIICHU KOM, OTBE€YaATh 6BITy.
A
YHP-L | okucie- YMCHHE Ha
3.4 HUs, COIIOCTAaB | BOIIPOCHI
26,27 | 4,5 OcHoBanust. CreneHpb 2 820, K1accos | JIATH, YAUTCIA.
OKHCJICHHUS U 3apsi/i HOHA B ymp.4- | COCAHHE paboTarh
CpaBHCHHH 6 H1H, ¢
YUCTBIX | opmyna
28,29 | 6,7 Kucnotsr 2 821, BEIIECT- | MHU.
ynp.3- | Bax u
5) CMecsIX.
30,31 8,9 Conu 2 822,
yp.3
32 10 AMopdHbIe U Kpuctayuinueckue | 1 AToM. 823 [IpesenTamnus
BeniecTBa. THrbl Moudekyna
KPUCTAIITMYECKUX PEHIETOK
33 11 YucTele BEIIeCTBA 1 CMECH. 1 ®duznueckoe | §24,
CocraB cmeceii (MaccoBast 1 TEJIO. 25
oOBbeMHas 1011 KOMIIOHEHTOB B Ouznyeckue | ymp.3
cMecH) CBOMCTBa




34,35 | 12, 13 | Pemrenue 3a1a4d Ha CMECH. 2 CwMmecu. 825,
Yucroie yIIp.
BEIECTBA 3,5 7
36 14 Kontpoabnas padora Ne 2o | 1
teMe «CoeTMHEHUS XUMUYISCKIX
AIIEMEHTOB
Tema 5. U3meHeHus1, mpoucxoasinue ¢ BemecTsamMu (13 yacos)
37 1 ®duznyeckue siBIeHUA B xumun | 1 Crioco0sl 826, ®opmu- | YMenue | YmeHue VYmenue | Ilpesenranus
KaK OCHOBA pa3/IeJICHHsI CMECEH. pasnenenus | ymp. 3 | poBaHue | paboTaTh | BECTH UHTETpU
cMecen MOHATUN | C JIMaJor, poBatb
0 ydaeOHU- | paboTaTh | MOJYYEH
38 2 [Ipu3Haku 1 yCIOBUS TCUCHUS 1 827, XUMEde- | KoM, B mapax, —_—
XUMITHCCKIX peaKiii YHp- CKHUX nepuoau | paboTaTth | 3HAHHA B
1,2 peaknu- | 4YeCcKou c MPaKTH-
39 3 3aK0oH COXpaHEHHUs MacChl 1 828, X, uX cnche- YAUTCIEM. | HECKOH [Ipesenrarmus
BEIIECTBA. Y PaBHEHUS yop. Tamax, MOoH, KU3HU.
XUMHUYECKUX PEaKIUH. 1-3 YMCHHUA | alroput
nucaTh MOM
40 4 PacueTsl o xumuyeckum 1 Komnuectso | 829, peakiuM | paccraB-
YpaBHEHHSIM BEIIECTBA. ymp. u JICHUS
Monspras 1-3 paccTtaB- | K03du-
macca. JSTh [[UEHTOB
MounsipHbIit ypaBHe- | B
00beM HUC B XUMHYEC
XUMHYEC | KUX
41 5 Peakiun paznoxenus. [lonstue | 1 830, KHX ypaBHe-

0 CKOPOCTH pCaKINHU U

yup.




KaTajau3aTopax 1-2;
42 6 Peakuuu coennnenus. Ilonsarue 831,
0 LIETI0YKAX IIPEBPALLECHUN. yIp.
1,2
43 7 Peaxmun 3amemntenus. Pan 832,
AKTUBHOCTH METAJIJIOB yIip.
2-4
44 8 Peakunu o6Mmena. YcimoBus ux 833,
MPOTEKAHUS JI0 KOHI[A ymp.
3-5
45,46 | 9,10 | Tumsl XUMHYECKUX PEAKIIUN Ha Peakiun 834,
MIPUMEpPE CBOMCTB BOJIBI. pa3loXKeHus, | yIp.
[TonsaTue o rumponuse coenuHenus, | 1-3
oOMeHa,
3aMEICHHS
47 11 Hucrpykrax no Th.
IIpakTHyeckasi padora Ned
«IIpy3HAKH XUMHUYECKHUX
peaKIuii 1 uX KiaccuuKarums»
48 12 KonTpouabHnas pagora Ne 3 o
TeMe «M3MmeHenus,
MIPOMCXOSAIINE C BEIIECTBAMMY)
49 13 HNucrpykrax no Th

IIpakTnuyeckas padora Ne 5

peakiuu-
AX.

HUSX;
yYMEHUE
UHTETPU
poBatb
3HAHUS
u3
¢u3uku
B
XUMHUIO.




«IIpuroroBnenue pacTeopa
caxapa ¢ 3aJIlaHHO MacCcOBOM
oJIei»
Tema 6. Teopusi YJIEKTPOJTUTHYECKONH TUCCONUALMHU U CBOICTBA KJIACCOB HeOPraHu4Yeckux coequHennii (19 yacon)
50 1 PacTtBOpenue kak ¢puznko- 1 PactBopenue, | 835 ®opmu- | Dopmup | Popmupo | Popmup
XUMHYECKUN TTPOIIECC. PacTBOPHI: pOBaHHWE | OBaHWE BaHUE OBaHHE
PactBopumocTs. Tursl HACBILICHHBIE NOHATUN | YMEHUA | YMEHMS YMEHHUS
pacTBOpOB. 3HaYEHUE , 0 paboTaTh | paboTaTth | UHTETPU
pacTBOpPOB. HEHACBIIIEHH pacTBo- | C WHIWBUIY | POBaTh
BlE, pax, yUeOHUK | aJIbHO M B | 3HAHUSA O
TIePECHIICHH JJIEKTPO- | OM, napax, paccTBo-
EBIE. JUTHUYEC | AITOPUT | COTPYAHH | pax,
OO6pazoBanue KO MaMu 4aTh C KHCJIO-
THUPATOB JIUCCOIM | COCTABJIC | yUHUTENEM, | Tax,
aluu, HUS yMeHUe OCHOBa-
51 1 DIEeKTPOTUTHIECKAs 1 Honnas 836, HOHHBIX | MOHHBIX | 3a1aBaTh HISX, [IpesenTamnus
nucconuanysg. OCHOBHBIE CBS3b. 37ynp ypaBHE- | ypaBHEH | BONPOCHL | COJAX H
rojiocxkeHus T/ Kosanenrnas | .3-5, HUSIX, - OKCHIAX
HCIOJIApHA KHCJIO- paccTaHo B
1 ToJisipHast Tax, BKH MOBCEI-
CBA3b. OHEI OCHOBa- | K03 u- HEBHYIO
52 1 Hounble ypaBHEHUS peaKIUil. 1 HNonusie 838, HuH, [TUCHTOB KA3Hb.
YcnoBus mpoTeKkaHus ux 10 ypaBHEHUS ymp.5 COJBX, B
xonma. JIab om. " MoHHbIe OKCHJOB, | OKHCIIH-




ypaBHeHnus. JIa6. on " YcnoBus
MMPOTCKAHUA XUMHUYCCKUX

peakuuii Mexay pacTBOpaMHu
AJIEKTPOJIUTOB 70 KOHIA".
53-54 | 4-5 Kucnotsr B cete TD/] Kucnora 839,
yIp.
1,34
55-56 | 6-7 OcnoBanus B cBete TO/I, OcHoBaHue 840,
ymp.1,
3,4
57,58 | 8,9 Oxcubl 841,
yup.
1,34
59-61 | 10-12 | Couu B cBete TDJ] 842,
yup.
1-3,5
62, 63 | 13, 14 | OKHCHUTEIBHO- 843,
BOCCTaHOBHTEJIbHBIC PEAKIIMH yrp.
1,7
64 15 HNucrpykrax no Th
IIpakTHyeckas padora Ne 6
«CBOMCTBA JICKTPOJIUTOB»
65 16 [ToaroroBka Kk KOHTPOJIBHOM IToBTO
pabote no Teme «Teopust puThH

OKHUCITH-
TEIBHO-
BOCCTaHO
BUTCJIb-
HBbIX
peakiu-
AX.

TEIBHO-
BOCCTaHO
BUTCIIb-
HBbIX
peakuuu-
AX.

[Ipeszenranus

[Ipesenranus

[Ipesentanus

[IpezenTanms




[Ipesenranus

BIEKTPOJIUTAYECKON TIOHSAT
JIIACCOLMAIIAY U CBOMCTBA ue o0
KJIACCOB HEOPraHUIECKHUX HWOHH
COCTMHEHUIN» BIX
peaxi
UsIX
66 17 [TousiTHE 0 TEHETUYECKOM CBSI3U 842,
MEX Iy KlaccaMu yrip.
HEOPraHUYECKUX COEIUHEHHM 2-4
67 18 HNucrpykrax no Th
IIpakTHyeckas padora Ne 7.
«DKCTIEPUMEHTAIBHOE PEIICHUE
3agad mo TOJ»
68 19 HroroBoe 3ansTHE MO KypCy 8

KJjiacca.




Onucanue y4e0HO-METOAMYECKOr0, MATEPHAJIbHO-TEXHHYECKOI0 U
HHGOPMaLMOHHOI0 00ecreyeHus: 00pa30BaTeILHOIO0 Mpouecca.

HarypaabHble 00bekThl. HaTypanbHbie OOBEKTHI, HCIONB3YEMbIE B OOYUCHUU
XAMWH, BKIFOYAOT B CeOsl KOJUICKIIMM MUHEPAJIOB U TOPHBIX TOPOJ, METAJIOB U
CIUTABOB, MHUHEPAJBHBIX YIO0OpeHUH, IIacTMacc, Kay4yKoB, BOJIOKOH U T. .
O3HaKOMIJICHHE Y4YallluXCs ¢ OoOpa3llaMH HCXOJHBIX BEIIECTB, TMOJYMPOIAYKTOB U
TOTOBBIX H3JICIUN TIO3BOJISICT TMOJYYUTh HATJSAIHOE TPEACTaBICHUE 00 3THUX
MaTepuayiax, uX BHEITHEM BHUJC, a TaKXKE O HEKOTOPBIX (PU3MYECKUX CBONCTBAX.
3HaunTENbHBIC YYEeOHO-TIO3HABATEIHHBIC BO3MOXXHOCTH HWMEIOT  KOJUICKITUH,
M3rOTOBJICHHBIC CaMUMHU OOydJaromuMmucs. IIpeaMeTsl uisi TakuxX KOJUICKIIHH
coOMparoTcs BO BpeMs SKCKYPCHUN U JPYTHX BHCYPOUHBIX 3aHITHH.

Kosutekiuu MCcronb3yoTes TOABKO I O3HAKOMIICHHS YYalluXCsl C BHEIIHUM
BUJOM M (PU3HUYECKHMMH CBOWCTBAMHU HW3Y4aeMBIX BEIICCTB W MarepuayioB. [l
NPOBEICHUS XUMUYCCKUX OIBITOB KOJIJICKITUH MCTIOIb30BaTh HEIJIb3S.
XUMHYeCKHe PeakTHBbI H MaTepHabl. OOpalieHne CO MHOTUMH BEIICCTBAMU
TpeOyeT CTPOroro COOJIFOJCHHS TpaBUI TEXHHKH O0€30MMacHOCTH, OCOOCHHO TMpHU
BBIMIOJTHCHUW  OINBITOB CaMHMH  ydalmuMucs. Bce HE0OXoJMMBIE  MEpbI
IIPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTAaX M MHCTPYKITUAX, a
TaK)Ke B MMOCOOUSX JUIS YUUTEIICH XHUMHUH.

Hauboee gyacto ucmonbp3yeMple peakTHBBI U MaTepUaJIbL:

1) mpocThie BelecTBa - ME/b, HATPUH, KaIbIUi, aJIOMUHUN, MAarHUH, JKeJIe30,
IIHK, cepa,

2) oxcunabl — meau (1), kaneuums, xenesa (1), maraus;

3) KHUCIJIOTHI - COJIsTHAs, CEpHAas, a30THAs;

4) OCHOBaHHWS - THUAPOKCHUJ HATPHsI, TUAPOKCH] KaJbIlMs, THAPOKCHI Oapwus,
25%-HbIl BOJIHBINA PACTBOP aMMHAKA;

5) comu - xmopunasl Hatpus, meau (I1), sxenesa(lll); auTpaTsl kKamus, HaTpHS,
cepebpa; cynbharer meau(ll), sxenesa(ll), xeneza(lll), amromunnst, aMMOHHUS,
Kanusi, OpoMuUJ HATPUS;

6) opraHMYeCKHUE COCIMHCHHS - Kpaxmall, TJIMIUPHH, YKCYCHas KHCIIOTa,
METHUJIOBBIN OpaHXeBbIH, eHon(TaNenH, JaKMYyC.

Xumuyeckasi JiaboparopHasi mocyaa, anmapatbl M npuodopbl. XuMudeckas
MocyJia MOApa3AeisieTCs] Ha JIBE TPYIIBI: JJIsl BBIMIOJTHEHUS OIMBITOB YYAIIUMHUCS H
JIEMOHCTPAIIMOHHBIX OTIBITOB.

[TpuGopsl, ammapatbl W yCTAaHOBKH, WCIIOJNB3yeMble Ha YpOKax XUMUH,
MO/IPA3NICTSAIOT HAa OCHOBE MPOTEKAIONIUX B HUX (PU3MUECKHX W XUMHUYECKHUX
MPOIIECCOB C Y4YaCTHUEM BEIIECTB, HAXOISIIMXCSA B Pa3HBIX arperarHbixX
COCTOSTHUSX:

1) npuGopsl 11 paboThl C ra3aMu - MOJIy9eHUE, COOUpaHUE, OYHCTKA, CYIIKa,
TIOTJIONIEHUE Ta30B; PEAKIIUU MEXKTY MOTOKAMU Ta30B;

2) anmapathl U TPHOOPHI SISl OMBITOB C JKUIKAMHU U TBEPJBIMHA BEIICCTBAMU -
MeperoHka, GUIbTPOBAHUE, KPUCTAIUIA3AIIUS; TPOBEACHUE PEAKIIUN MEXKITY
TBEP/BIM BEIIECTBOM U >KHJIKOCTHIO, )KHJIKOCTBIO M JKUJKOCTHIO, TBEPIBIMU
BEIIECTBAMH.

Bue sto#i knaccudukanuu HaXoasATCs IBE TPYIIbl y4eOHOU anmaparyphl:



). nnst u3ydeHusi TEOPETUUECKUX BOMPOCOB XUMHUU - WUTIOCTpAIUs 3aKOHA

COXpPAaHEHUS MacChl BEIIECTB, JEMOHCTpalUsl 3JIEKTPOIPOBOJHOCTH

pacTBOPOB, JEMOHCTpAIvs JBUKEHUS MOHOB B AJIEKTPUUYECKOM TIOJIC; JJIS

M3YUYEHHUSI CKOPOCTH XUMUYECKON PEAKIIMU U XMMUUYECKOTO PAaBHOBECHS;

2). s WUTIOCTpaIlii XUMHUYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOJIYUYEHHS

HEKOTOPBIX BEIIECTB (CEPHON KUCIIOThI, aMMHAKa U T. I1.).
BcnomorartenbHyo polib UTpalOT U3MEPUTENIbHBbIE UM HarpeBaTeNIbHBIE MPUOOPHI,
pa3IUYHbIE TPUCTIOCOOJICHUS 111 BBITIOJIHEHUS OTIBITOB.
Mopaeau. OO0beKTaMH MOJICIIUPOBAHMS B XUMHUU SIBJISIIOTCS aTOMBI, MOJICKYJIBI,
KPUCTAJIIBI, 3aBOJCKHE ammapaThl, a TakXKe TMPOUCXOASIIe Tmpoluecchl. B
PENoIaBaHUU XUMHUH UCIIOIB3YIOTCSI MOJIETT KPUCTATMYECKUX PEIIETOK aaMasa,
rpaduta, cepbl, dochopa, okcuna yraepoaa(lV), moma, xenesa, Meau, MarHus.
HaGopsl Moeneit aToMoB AJ11 COCTaBICHUS IIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYI
IPU U3YYEHUU OPTaHUYECKON XUMUMU.
Y4eOHble mocoOMsi Ha me4yaTHOW ocHoBe. B rmpoiecce o0OydyeHHs XUMUU
UCTIONIB3YIOTCSL  CJIeAyIolMe  TaONMIbl  MOCTOSHHOIO  AKCHOHHPOBAHMSL:
«lleppogmueckas cucrema xumMudyeckux a3neMeHTtoB JI. WM. MeHnngeneesay,
«Tabnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U COJICH», «DNEKTPOXUMUUCCKUN
PAL HAIPSHKEHUN METAJLIOBY.
Jlnst  opraHu3aiu  camMOCTOSITEIBHOM  paboThl  OOydYalomUXCs Ha ypoKax
UCIIOJIB3YIOT pa3HOOOpa3Hble JUAAKTUYECKUE MaTepuajbl: TETpaju Ha IMEeYaTHOM
OCHOBE, KAPTOUYKHU C 33IaHUSIMU Pa3HOM CTENEHU TPYJHOCTHU JJIsl U3YYEHHUSI HOBOTO
Marepuaia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUN yUaIIHXCS.
JKPAHHO-3BYKOBbIE CpecTBa 00y4YeHHsl. DKPaHHO-3BYKOBBIE TOCOOUS JEISITCS
HAa Tpu OOJbIIME TPYNIbl: CTaTUYHBIC, KBa3WJWHAMUYHBIE W JUHAMHUYHBIE.
CTaTUYHBIMH SKPAaHHO-3BYKOBBIMU CPEICTBAMH OOYUYEHUS SIBISIOTCS TUA(DUIBMBI,
JMATIO3UTHUBHI (Caiiibl), €MMHUYHBIE TpaHCcHapaHTsl Aia rpadomnpoextopa. Cepun
TPaHCIAPAHTOB MO3BOJISIOT UMHUTHUPOBATh JBUKEHUE MYTEM IMOCIEAOBATEIBLHOTO
HAJOKEHHUS OJHOTO TpaHcHapaHTa Ha JApyrod. Takue cepuum OTHOCAT K
KBa3UAMHAMUYHBIM SKPAHHBIM TTOCOOUSIM.
JIMHAMUYHBIMA ~ SKPAHHO-3BYKOBBIMU  TOCOOMSIMU  SIBIIAIOTCS  TIPOU3BEICHUS
KruHeMatorpada: JOKyMEHTAIBHOTO, XPOHHUKAIBHOTO, MYIbTUILIMKAIMOHHOTO. K
ATOW K€ TPYNIE OTHOCATCA OKPAHHO-3BYKOBBIE CpEACTBA OOyYCHHS, IS
MpeabIBICHUS HHPOPMAIIUK KOTOPHIX HEOOX0MMa KOMITbIOTEpHAs TEXHUKA.
Texunueckue cpeacrsa o0yuyenus. [Ipy KOMIUIEKCHOM HMCIIOJIB30BaHUU CPEACTB
oOydeHus] HEM30€KEH BOIMPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO MOCOOUS IPYTHUM,
HaAIMpPUMEP IEMOHCTPAIIMOHHOTO UJTK J1a00paTOPHOTO OTbBITA €0 H300paKEeHNUEM Ha
skpane. Mudopmarus, comepramascs B SKpaHHOM MTOCOOWH, MPEACTABISIET COO0M
JUIIb OTPAXXEHHE PEaTbHOr0 MHpA, U MOITOMY OHA JOJDKHA HUMETh OIMOpY B
YyBCTBEHHOM ONBITe oOydwaromuxcsi. B mpoTuBHOM ciydae (GopMHUpYROTCS
HernpaBwibHbIe U (popmanbHbie 3HaHUA. OcoOeHHO omacHO (HOpPMUpPOBAHHE MCKa-
EHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEJICTABICHUN, MMOCKOJIbKY 3KpPaHHOE
MIPOCTPAHCTBO U BPEMs 3HAUUTEIHHO OTIUYAIOTCS OT PEaIbHOIO MPOCTPAHCTBA U
BpEMEHU. DKpaHHOE IOCOOME HE MOXKET 3aMEHHUTh COOOW pealibHbIi OOBEKT B
MpoIlecCe€ €ro TMO3HaHWUA BBUAY TOrO, YTO HE MOXKET OBbITh HMCTOYHUKOM
YyBCTBEHHOT'O OMbITa O CBOWCTBAX, CYLIECTBEHHBIX MPU U3YYECHUU XUMUHU: IIBETE,



3amnaxe, KPUCTANIMYECKOM CTPOEHHMU U T. A. B TO ke BpemMs Ipu HAIUYUHU Y
y4YaluXcsl AOCTaTOYHBIX YYBCTBEHHBIX 3HAHWU HAa HEKOTOPBIX ATamax o0ydyeHus
BOCIIPOU3BEACHUE XUMHUYECKOTO OIbITAa B 3KPAHHOM MOCOOMU MOXXET OBbITh OoJee
LeJIeCO00PA3HBIM, YEM €TI0 MOBTOPHASI IEMOHCTPALIMSL.

Ilnanupyembie pe3y/ibTaThbl H3Y4YeHHs YU4eOHOI 0 mpeaMeTa.

B pe3ynbTaTte u3ydyeHus XuMuu Ha 0a30BOM YPOBHE YUEHUK JIOJKEH

3HATH/TIOHUMATD |

XUMUYECKYI0 CHUMBOJIMKY: 3HAaKd XUMHYECKUX DJIEMEHTOB, (HOpMyIIbI
XUMHUYECKUX BEUIECTB, YPABHEHUSI XUMUUYECKUX PEAKIINA;

BAXKHEHIIINE XUMHYSCKHUE TTOHSATHUS: BEIIECTBO, XMMHUUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsi M MOJIEKYJISIpHAasT MAacChbl, HOH,
aJUIOTPONHUSI, M30TOMbI, XUMHUYECKAsl CBSI3b, DICKTPOOTPUIATEIBHOCTD,
BAJICHTHOCTb, CTENE€Hb OKHUCICHMS, MOJIb, MOJISIpHas Macca, MOJSPHbIN
o0beM, BeEIIeCcTBA MOJCKYJSIPHOTO ¥ HEMOJICKYJSIPHOTO  CTPOCHUS,
pacTBOPBI, MNEKTPOIUT U HEIJEKTPOJIUT, FJECKTPOJUTHUECKAS JUCCOLMAINS,
OKHUCIIMTE]Ib U BOCCTAHOBHUTEIb, OKHCICHHE UM BOCCTAHOBJICHHUE, TEIJIOBOM
3 ekt peakiuu, CKOPOCTb XMMHUYECKOM peaKIuu, KaTaju3, XUMUYECKOe
paBHOBECHE, YIJICPOJHBIM CKeNeT, (yHKIMOHAIbHAs TpyMma, HW30Mepus,
TOMOJIOTHS;

OCHOBHBIC 3aKOHBbl XUMHHU:. COXPAHEHHS MacChl BEUIECTB, MOCTOSHCTBA
COCTaBa, NEPUOJIUYECCKUHN 3aKOH,;

OCHOBHBIC TE€OPUM XUMHH: XUMHYECKOW CBS3U, DJIECKTPOIUTHYECKOU
JTUCCOLUAIIAN, CTPOCHUSI OPTaHUYECKUX COCIMHEHUM;

BLKHEUIIIME BEIIECTBA W MATEpPUANIbl: OCHOBHBIC METAJUIBI W CIUIABBI;
CEepHas, COJIsiHAs, a30THAasT W YKCYCHAs KHUCJIOTHI; IIEJIOYH, aMMHAK,
MUHEpaJbHbIE YAOOpPEHUs, METaH, JTWICH, alleTUJICH, OCH30J, ATaHOJI,
KUPBI, MbIIa, TJIOKO3a, caxapo3a, KpaxMall, KierdaTka, OeJKH,
VMCKYCCTBEHHBIC 1 CHHTETHYECKUE BOJIOKHA, KAYYYKH, TNIACTMACCHI;

yMeTb!

Ha3bIBATh. 3HAaKM XUMHUYECKUX DJIEMEHTOB, HW3Yy4YCHHBIE BEIIECTBA IO
CTPUBHAIIBHON» WU MEXKIYHAPOIHOW HOMEHKIIATYPE;

OIpeAeJIATh: BAJECHTHOCTh U CTEIEHb OKUCICHHUS XMMHUYECKUX DJIEMEHTOB,
TUIl XAMHUYECKOU CBA3U B COCIAUHEHHMSX, 3aps]l MOHA, XapakTep Cpelbl B
BOJHBIX pPacTBOpax HEOPraHMYECKUX COCOUHEHUH, OKUCIUTEIb U
BOCCTAHOBUTEIIb, MPUHAJICKHOCTh BEIIECTB K PA3JWYHBIM KJlaccam
OPraHUYEeCKUX COCAUHECHUM;

XapaKTepPU30BaTh: DJIEMEHTHl MAJbIX NEPHUOJOB IO HUX IMOJOKEHHUI B
nepuoandeckoit cucteme J[.M.MenneneeBa; o0mme XMMHYCCKHE CBOMCTBA
METAJUIOB, HEMETAJJIOB, OCHOBHBIX  KIJIIACCOB  HEOPraHUYECKUX U
OPraHUYEeCKUX COCIUHEHHI; CTPOEHUE U XUMUYECKUE CBOMCTBA M3YYEHHBIX
OPraHUYECKUX COCAUHECHUN;

O0BSICHAITH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUUYECKOW CBA3U (MOHHOM, KOBAJGHTHOM, METAJUIMYECKOM),



3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKklUHMHU U MOJOKEHUS XHUMHYECKOTO
paBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB;

® BBINOJIHATh XUMHUYECKUN 3KCHEPUMEHT IO PACMO3HABAHHUIO Ba)KHEHMILIKX
HEOPraHWYECKUX (KHCIOPOJ, BOJOPOA, YIIEKUCIBIA T'a3, aMMHAK, PACTBOPbI
KHUCJIOT U LIEJI0YeH, XJIOpUI-, Cyab(dar -, KapOOHAT-UOHBI, MIOHBl AMMOHUS) U
OpraHUYECKUX BEILECTB;

® BBIYMCJIATH: MACCOBYIO JOJIO XHMHUYECKOrO J3JeMeHTa Mo (opmyne
COEIMHEHHS, MACCOBYIO [IOJII0 PAcTBOPEHHOIO BEUIECTBA B  PacTBOPE,
KOJIMYECTBO BEILIECTBA, O0OBEM WM MacCcy peareHTOB WIM MPOAYKTOB
peakuuu.

® MPOBOAUTH CAMOCTOSITENBHBIM MMOUCK XUMHUYECKOM HHPOpMaUuUu C
UCIIOJIb30BAaHUEM PA3IMYHBIX MUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB MHTepHeTa); HCHOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTUM I OOpabOTKM U Nepelauyd XUMHUYECKO
uH(pOpPMAIIMK U €€ MPEACTABICHUS B pa3IMUHbIX (popmax;

® HCNOJb30BAaTh NPHOOpeTeHHbIe 3HAHWS W YMEHHMsl B NMPAKTHYECKOI
AeITeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

® OOBSICHEHHUS] XUMHUYECKHX SIBICHHM, MPOUCXOIAIIUX B MPUPOJE, OBITY U Ha
IPOU3BO/ICTBE;

® ONpeleNeHUsT BO3MOXKHOCTH TMPOTEKaHUS XUMHUYECKUX TMpEeBpallleHUid B
PA3JINYHBIX YCIOBUSX U OLIEHKHU UX MOCIIEICTBU;

® SKOJIOTMYECKH TPaMOTHOTO MTOBEJICHHS B OKPYKAIOLIEH Cpele;

® OLEHKM BJIUSHHUS XHMHYECKOTO 3arpsA3HEHHsS OKPYXaWIlIell cpeabl Ha
OpraHu3M YeJIOBEKA U IPYTHUE KUBbIE OPTaHU3MBI;

e (e3omacHoro oOpaileHus C TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 000PYI0BAHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3aJlaHHOM KOHIIEHTpAaIllMd B OBITY W Ha
IIPOU3BOJICTBE;

® KPUTHYCCKOW  OICHKH JOCTOBEPHOCTH  XUMHUYECKOW  HMHQpOpMaIuu,
NOCTYMAIOLIEN U3 Pa3HbIX UCTOUHHUKOB.

Pexomenayemas iureparypa.
1. JlutepaTtypa, ncnoJib3yemMasi yaurejieM

- OCHOGHas Tumepamypa
1. Tabpuensu O.C. Ilporpamma kypca xumuu qas  8-11  kjmaccos
obmreoOpaszoBaTenbHBIX yupexaeanii. — M.: JIpoda;

2. T'abpuensn O.C. Xumms: 8 kimacc : yuyeOHHUK sl 0011€e00pa3oBaTeNIbHBIX
yapexaenuii. — M.: JIpoda.

- QONOJIHUMENbHAS TUmepamypa

1. T'abpuensu O.C. Mzyyaem xumuto B 8 kiI.: aumaktudeckue matepuansl / O.C.
lNabpuensn, T.B. Cmupnoa. — M.: bauk mitoc



2. XuMmus: 8 KJacc: KOHTPOJIbHbIE M MpoBepouHbie paboThl k yueOHuKy O.C.
labpuensna «Xumus. 8 xmace» / O.C. T'abpuensH, ILH. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

3. T'abpuensu O.C., Bucko6oitnukoa H.IL., SlmrykoBa A.B. HactonbHas kHura
yuutens. Xumus. 8 kii.: Metoauueckoe nocodue. — M.: IIpoda;

4. T'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuyeckuii 3KCEepUMEHT B
mkoJse. 8 kinacc. — M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 Jy4dIux cCalTOB PyCCKOSI3IYHOTO
XAMHYEeCKoro VIHTepHETa OpPHCHTHUPOBAHHBIA HA yYHATENIsl W yYCHHKA,
MpernoaaBaTess U CTy/ICHTA.

2. JlutepaTtypa, pekoMeHayeMasi VI y4YaluXxcs.
- OCHOBHas 1umepamypa
lNa6bpuensn O.C. Xumus: 8 kmacc : y4eOHUK i1 0011€00pa30BaTENIbHBIX
yupexaenuit. — M.: JIpoda.
- 0ONONIHUMENbHASL TUmepamypa
1. Kypnan «Xumus B HIKOJIE;
2. Koutpen - Xumus mna Bcex (http:/kontren.narod.ru). - uHpOpMaHOHHO-
00pa30BaTeIbHBINA CAUT JJIS TEX, KTO U3y4aeT XHUMHIO, KTO €€ MPEToacT, sl BCEX
KTO UHTEPECYETCS] XUMUECH.
3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Jy4dIIUX CAaUTOB PYCCKOSI3BITHOTO
xuMudeckoro VHTepHeTa OpPHUEHTHUPOBAHHBIA Ha yUMTENs M yYEHHKA,
npernojaBaTeis U CTyIAeHTa.
4. DHIUKJIONEIUYECKHUM CITOBaph IOHOTO XUMHKA

3. Meaunapecypchbl.
— CD «Heopranuueckass XuMHUsi», U31aTEIbCTBO «Y UUTEIIb
— CD «lIxona Kupunna u Medoaus», n31aTenbCTBO « Y UUTEIIbY
— Xwumus. IlpocBenienne «Heopranwmyeckas xumusi»,. 8 kiacc. (Ha 2-x
JIMCKaX)
— Xwumus (8-11 kmacc). Bupryanpnas nmabopatopust (yueOHOE 3JIEKTPOHHOE
U3/1aHUE)



PABOYAS ITPOI'PAMMA 110 XUMHH 9 KJI. I1O ®I'OC ( k yueOHUKY
O.C. I'abpueasina)

IHosicHUTEABLHAA 3AIINCKA

Pabouas nmporpamma aiis 9 kitacca o01ieo0pa3oBaTeIbHBIX YUPEKIACHUN
(0a30BbIil YPOBEHD ).

Pabouas nporpaMmmMa coctaBieHa B COOTBETCTBUU ¢ TpeOoBaHusmu denepanbHOro
roCy/IapCTBEHHOT'0 00pa30BaTENIbHOIO CTaHJaPTa OCHOBHOTO 001Iero o0pa3oBaHus
BTOPOTO TIOKOJIeHHUs, [IpuMepHO# mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs
no XUMUU U aBTopckod IIporpammbr kypca xumuu i 8-9  kiaccoB
oO1reo0pa3oBaTenbHbIX  yupexaeHuii(0a3zoseiii  ypoBenb) O.C. TabGpuensna
(2012roga). Hacrosmas mnporpamma y4YuThIBaeT pekoMmeHaauuu I[IpumepHoit
POrpaMMBbl 10 XUMHUH JJISI OCHOBHOM IITKOJIBI.

PaGouas  mporpaMmMa 1O  XMMHH:  KOHKPETH3HPYET  IOJIOKCHHS
OyHIaMEHTaJBbHOTO — fAllpa  CoAepkKaHUs  OOy4eHHs XHUMHM C  Y4€TOM
MEXIPEIMETHBIX CBS3€d Y4YEOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA;
onpejieNsieT TMOCAeAOBATeIbHOCTh HW3YYEHHUsl €JIMHUIl COAEpKaHUs OO0ydeHus
XUMUU U GopMupoBaHus (pa3BUTHSA) OOMMX YYEOHBIX U CHEIUDHUUESCKUX
PEeIMETHBIX YMEHHUI; JaeT OPUEHTUPOBOYHOE pacIipe/ielieHne y4eOHOro BpeMEeHH
10 pasziesiaM U TeMaM Kypca B MOJQJILHOCTH «HE MEHEE.

CopeprxkaHre porpaMMbl HAIIPAaBJICHO HA OCBOCHUE 3HAHUUN M Ha OBJIAJICHUE
yMEHUSIMU Ha 6a30BOM YPOBHE, 4YTO COOTBETCTBYeT OOpa3oBaTeIbHOM MporpaMmme
mkonbl. OHa  BKJIIOYAET BCE TEMbBI, NPEIYCMOTPEHHBbIE (eaepaabHbIM
rOCY/IapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIETO
o0Opa30oBaHus 10 XUMHH U aBTOPCKOM MPOrpaMmMoii yaeOHOTO Kypca.

[Iporpamma kypca «XuMHK» TIOCTPOEHA Ha OCHOBE CIHUPAIBHOW MOJEIH,
MpeayCMaTPUBAIONICH TIOCTCTICHHOE pPAa3BUTHE W YIIyOJEHHE TEOPETHYECKUX

HpeI[CTaBHeHI/Iﬁ Inpu JIMHEMHOM O3HAKOMJICHUM C OMIIMPUYCCKHM MATCPHUATIOM

B npeamMeTax CCTCCTBCHHO-MATCMATHUYCCKOI0O MHOHKJIAa BCAYIIYIO POJb HI'PACT

IMOo3HaBaTCIbHAA ACATCIIBHOCTh U COOTBCTCTBYIOIIUC el Mo3HaBaTEIbHEIC y‘-IGGHBIC



NEUCTBUA. B CBA3M C ’TUM OCHOBHBIMH HEJSAMH 00Y4YeHUS XMMHHU B OCHOBHOM

IIKOJIC ABJIAKOTCA:

1) dopmupoBaHue y oOyyarolMxcsi YMEHHS BHUAETbh W MNOHUMAaTh II€HHOCTb
o0pa3oBaHus, 3HAYMMOCTh XHUMHUYECKOTO 3HAHMS A KaXIOro yeJoBeKa
HE3aBUCUMO OT €ro NpodeccuoHaIbHON AeATENbHOCTH; YMEHUS pa3nuyaTh (PakThl
U OLEHKH, CPaBHHBATh OLICHOYHBIC BBIBOJbI, BUIETh UX CBSA3b C KPUTEPUAMHU
OLCHOK H CBSI3b KPUTEPUEB C ONPEHCIIEHHOW CUCTEMOW ILIEHHOCTEH,
bopMynrpoBaTh u 000CHOBBIBATh COOCTBEHHYIO NO3ULHIO;
2) dhopMmupoBaHUE y 00YYAIOUIUXCS LIETOCTHOTO MPEACTABICHHUS O MHUPE U POJIH
XHUMHH B CO3/IaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATH OOBEKTHI M TMPOLIECCHl  OKpYyXKaromeil JIeHCTBUTETbHOCTH —
OPUPOJHON, COLMATBHON, KYJIbTYpPHOM, TEXHMYECKOW CpeIbl, UCHOJb3Yys JUIs
3TOTO XUMHYECKUE 3HAHMUS;
3) npuoOpereHne OOy4alOIIMMHUCA OIBbITA PA3HOOOpPAa3HOW  JEATEIbHOCTH,
IIO3HAHUSA U CAMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEN),
UMEIOIUX YHUBEPCAJIbHOE 3HAYEHHE JUISI pPa3IMYHBIX BHUAOB JEATEIBHOCTH:
pelieHuss MpoOseM, TNPUHATHS pElIeHUH, IIOUCKA, aHauu3a U 00paboTKU
UHpopMaIu, KOMMYHUKaTHBHBIX HaBBIKOB, HAaBBIKOB U3MEpEHUH,
COTpPYIHHYECTBA, O€30MacHOro oOpalleHusi C BEUIECTBAMHU B IOBCEIHEBHOU

KU3HU.

KoaunuecTBoO
KoaunuecTBo yacos
4aCcOB B .
Pa3zgea . B paboueii
aBTOPCKOM
nporpamMmme
nporpamMmme

1. Beenenne. O0miasi xapakTepucTHKa
XUMHYECKUX JIEMEHTOB U XUMUYECKHUX
peakiuii. Ilepuoguyeckuii 3akoH U 10 10
[lepronuyeckas cucteMa XUMHUYECKHUX
anemenToB J[.M1.Mennaeneena

2.MeTtamibel 14 14 +1 +2+1




3.1Ipaktukym 1 «CBoiicTBa METAILIOB U 2 i
UX COCUHEHUN»

4. Hemerasibl 25 25+3
5. IIpakTuKym 2 «CBoricTBa 3 i
HEMETAJVIOB U UX COEJJUHEHUN»

6.0000111eH1Ee 3HAHUI 0 XUMHH 32

Kypc OCHOBHOM 11koJibl. [TogroToBka k 10 8
I'MA.

Peseps 6 4
Hroro: 70 68

Pe3yjbTaTamM 0CBOEHUSI Kypca XUMHUH

[Ipy wu3ydyeHMH XUMUU B OCHOBHOW IIKOJIE OOECIEUYMBACTCS JIOCTHIKCHHE

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PC3YJIbTATOB.

JInuHoOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHOMN c(hepe — YyBCTBO TOPJIOCTH 32 POCCUNUCKYIO
XUMUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYyAY,
LEJIEYCTPEMIICHHOCTD;

¢ (opmupoBaHHE IEHHOCTHU 30POBOTO U OE30MaCHOTO 00pa3a KU3HH;
YCBOCHHE MPABIII WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€301acHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTYAIIUSX, YTPOKAIOIMINX KU3HU U 3I0POBBIO
JIFO/ICH;

® B TPYJ0BOI c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIEH

00pa3oBaTeIbHON TPACKTOPUH;




® B [103HABATEJIbHON (KOTHUTUBHOM, NHTEJVIEKTYaJIbHOM ) cpepe — yMEHHE
YIPaBIIATh CBOECHU IIO3HABATEIILHOMN AEATEILHOCTBIO.

e (opmMupoBaHHE OCHOB IKOJIOTMYECKOU KYJIbTYpPbl, COOTBETCTBY IOILIEH
COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOI'O MBILUICHUS, PA3BUTHE OIIbITA
HKOJIOTHYECKU OPUEHTUPOBAHHON pehIEKCUBHO-OLEHOYHON U

HpaKTquCKOﬁ ACATCIBbHOCTHU B JKU3HCHHBIX CUTYyallUAX;

MeranpeaMeTHble:

® YMEHHE CaMOCTOSITEJIbHO OINpPEAENsTh LEeJIU CBOEro OOy4YeHUs, CTaBUTh H
dopMynupoBaTh ajisi ceOsi HOBblE 3aJauyd B yd€0e M IO3HABaTEIbHOU
NeSTEeNbHOCTH, pa3BUBaTh MOTUBbI M HMHTEPEChl CBOEW IMO3HABATEIbHOM
NeSITeIbHOCTH;

® YMEHHE CAMOCTOSITEIBHO IIAHUPOBATh MYTHU JOCTHXKEHUS 1I€JIeH, B TOM YHCIIe
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3(PPeKTUBHBIE CIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

® yMEHHE COOTHOCUTh CBOU JIEWCTBHUSI C IUJJAHUPYEMBIMU pe3yibTaTaMH,
OCYIIECTBIISITh KOHTPOJIb CBOEU JEATEIBHOCTH B TIPOIECCE MOCTHUKEHUS
pe3ynbTaTa, ONpeAeNsTh CHOCOOBl JEHCTBUII B paMKax NpPeIIOKEHHBIX
yCJIOBHH B TpeOOBaHMM, KOPPEKTUPOBATh CBOU JCHCTBHS B COOTBETCTBHH C
VU3MEHSIOIIECHCS CUTYAIUEH;

® yMEHHE OIICHMBAaTh MPABWIBHOCTH  BBIMOJIHEHHS  y4eOHOW  3ajauu,
COOCTBEHHBIE BO3MOKHOCTH €€ pPelleHUs;

® BJIaJICHUE OCHOBAaMH CaMOKOHTPOJI, CaMOOLCHKH, MPUHATUS pEIICHUH U
OCYIICCTBJICHHS] OCO3HAHHOTO BBIOOpa B y4eOHOM W TMO3HABATEIHHOU
NEeSATENbHOCTH;

® yMEHUE ONpENENsITh MOHATUS, CcO37aBaThb OOOOIICHUs, YCTaHaBIUBATh
aHaJIOTUH, KIAcCU(PUIMPOBATh, CAMOCTOSITEILHO BBHIOMPAaTh OCHOBAHUA U
KPUTEPUHU ISl Kiaccu(uKaluy, yCTaHaBIMBATh MPUYMHHO-CIIEACTBEHHBIC
CBSI3H, CTPOUTH JIOTHUECKOE PACCYKIEHUE, YMO3aKIoueHne (MHAYKTUBHOE,
JeTyKTUBHOE U MO aHAJIOTHH) U JENaTh BBIBOBL;

® YMCHUC CO30aBaTb, IIPHMCHATb H HpeO6paBOBBIBaTB 3HAKM M CHMBOJIBI,



MOJIEJIA U CXEMBI JUIsl peLIEeHUs1 yUeOHBIX U TO3HABATEIbHBIX 33]1a4;

® yMEHHE OpraHU30BBIBaTh y4ye€OHOE COTPYAHUYECTBO U COBMECTHYIO
NESATENbHOCTh C YUUTEJIEM U CBEPCTHUKAMHM; padOTaTh MHAUBHUIYAIbHO U B
rpynmne: HaxXoIWUTh oOlIee pelieHre W pasperniarb KOH(IUKTHI Ha OCHOBE
CorjacoBaHMsl  MO3MLMA M yd€ra  HMHTEPECOB;  (POPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;

® YMEHHE OCO3HAHHO UCIIOJIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C
3a71a4yeil KOMMYHHUKALIUU JUIS BBIPAKEHUSI CBOMX YYBCTB, MBICIICH U
NoTpeOHOCTEN; IITAHUPOBAHUS U PETYJISLMHN CBOECH IEATEIbHOCTH;
BJIaJICHUE YCTHOM U MUCbMEHHOU PEUYbl0, MOHOJIOTMYECKON KOHTEKCTHOU
peublo;

e (opmMupoBaHHE M PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HMCIIOJIb30BaHUS
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

e (opmMupoBaHHE U PA3BUTHE DKOJOTMYECKOTO  MBIIIJICHUS, YMEHHUE
IPUMEHATh €ro B II03HABATEIbHOM, KOMMYHUKATHUBHOM, COLUAIBHOU

PAaKTUKE U MPO(EeCcCHOHATLHON OpUEHTAIUY.

IIpeameTHbIe:

1.B no3naBarenbHOM chepe:

® [1aBaTh ONPEACIICHUS U3YUYCHHBIX MOHATHI: «XUMUYECKUI AIEMEHTY, «aTOM,
«HOH», «MOJIEKYJIa», «IPOCThIE U CJOXKHBIE BEILECTBA», «BELIECTBOY,
«XUMHUYECKast bopmyman, «OTHOCHUTEIbHAS aTOMHas Maccay,
«OTHOCUTEINIbHASI  MOJIEKYJIIpHAsT Macca», «BaJEHTHOCTb», «CTEIECHb
OKUCJICHUS», «KPUCTAJUIMYECKAS] PEIIETKa», «OKCHIABDY, «KUCIOThD»,
«OCHOBAHUS», «CONM», «aM(pOTEPHOCTH», «UHIUKATOPY, «IEPUOIUUECKUAN
3aKOH», «IEpUOAMYEcKas TaONHIay, «HU30TOMbD), «XUMHUYECKas CBSI3bY,
«QIEKTPOOTPULATEIBHOCTEY,  «XUMHUYECKas  pEeaklus», «XUMHYECKOe
ypaBHEHUE», «TEHETUYECKasi CBSI3b», «OKHCIICHHE», «BOCCTAHOBIICHHUEY,
«QIEKTPOJIUTUYECKAS] TUCCOLUALINSY, «CKOPOCTh XUMUYECKOU PeaKIun»;

® OIIKMCATb ACMOHCTPAIMOHHBIC U CAMOCTOATCIIbHO IMPOBCACHHBIC XNMHUYCCKHC



JKCIIEpPUMEHTHI;

® ONKUCHIBATh U PA3IMYATh U3YUYEHHBIE KJIACChl HEOPraHUYECKUX COCIUHEHUH,
IIPOCTHIE U CIIOXKHBIE BEIIECTBA, XMMUUECKUE PEAKIUY;

® KJIaCCU(PUIMPOBATH U3yUYEHHbIE OOBEKTHI U SIBJICHUS;

e JleJIaTh BBIBOJIBI M YMO3AKIIOUEHHUS U3 HAOIIOEHUH, N3YUEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEHU3YYEHHBIX BELIECTB II0
AQHAJIOTUU CO CBOMCTBAMHU U3YYCHHBIX;

® CTPYKTYpUpOBaTh M3YyYEHHBIH MaTepual U XHUMHUYECKYI0 HH(}opmaiuio,
IIOJIyYECHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJEIMPOBAaTh CTPOCHHUE AaTOMOB DJJIEMEHTOB 1-3 TNEpHOAOB, CTPOCHHE

IMPOCTBIX MOJICKYJI;

2.BIIeHHOCTHO — OPHEHTAIIMOHHOM cepe:
® AHAIM3UPOBAaTh W OLEHUBATh IMOCJIEACTBUA [JISl OKPYKAIOUIEH Cpenbl
OBITOBOM ¥ TPOU3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKO BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTH XUMUUYECKUN IKCIIEPUMEHT;

4. B cpepe 0e30nmaCHOCTH KU3HEAESATEIbHOCTH:

e OKa3pIBaTh IIEPBYI0 MOMOUIb IPU OTPABICHUSAX, OKOraX U APYTUX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMU U JJA0OPATOPHBIM 00OPYIOBAHHUEM.



TemaTHveckoe IVIAHUPOBAHNE Y4eOHOT0 MaTepHaJia

Ne | HazBanue raBel | KonmnuectB | Ilpaktuuecku | KoHTponbHEI
IJIaB 0 4acoB € paboThI € paboThI
BI

1. Beenenne. 10 Nel
Oo6mmasa
XapaKkTEePUCTHUKA
XUMHUYECKUX
DJIEMEHTOB U
XUMHUYECKUX
peaKiuu.
[Tepnognueckuit
3aKOH U
ITepnonnueckas
cucTema
XUMHUYECKUX
3JIEMEHTOB
J.M.Menneneen
a

2. MeTtamisl 18 Nel-3 No2

3. Hemeramisl 28 Ne4-6 Ne3

4. O06001IEeHNe 8 Neqg
3HAHUU 11O
XUMHUHM 32 KypC
OCHOBHOM
IIIKOJIBL.
Iloaroroska k

I'A.

S. Peszepn 4

HUroro 68 6 4

OcCHOBHOE cofepxKaHue Kypca




BBenenue. O01masi XapakTepucTHKA XUMUYECKHUX 3JIEMEHTOB U XUMHUYECKHUX
peakumid. Ilepuoanyeckuii 3axoH u Ilepuonuyeckas cucrema

xuMuueckux 3jeMeHToB J[. 1. MenaenaeeBa (10 4)

XapakTepucTUKa 3JIEMEHTa II0 €ero noyiokeHuro B llepuoamueckont cucrteme
xumuueckux aneMmeHToB JI. M. MenngenceBa. CBoicTBa OKCHAOB, KHCIIOT,
OCHOBaHMM M COJIEH B CBETE TEOPUU DIEKTPOJUTHYECKON IUCCOLMALMU U
OKHUCIIEHUS-BOCCTaHOBJIEHUS. [IoHSATHE O MEepeXOHBIX dNIeMeHTaX. AMGOTEPHOCTb.
['eneTnueckuit psx  HEpexXomHOro  dieMeHTa. llepuoguuecknit 3aKOH U
[lepuonuueckas cucrema xumuyeckux odnemeHroB J[. WM. Menxaeneesa.
XUMHYECKass OpraHu3anus >XKUBOW M HEXKUBOU NPUPOAbI. XUMHUYECKAM COCTaB
sSApa, MAHTUM W 3€MHOW KOpbl. XUMHUYECKHE OJJIEMEHThl B KIETKAX >KUBBIX
OpraHu3MoB. Makpo- U MUKpodseMeHThl. O000IIeHNEe CBEICHU O XUMHUYECKUX
peakmusax. Knaccudukamuss XMMHUECKUX PEAKIUA IO Pa3IUYHBIM TPU3HAKAM:
«UUCIIO M COCTaB pEarupyromux W 00pa3yIolUXCS BEIIECTBY», «TETUIOBOM
ahdekT», «HampaBICHUE», «U3MEHEHHUE CTEIEHEH OKHUCICHHUS JJIEMEHTOB,
o0Opa3yromnmx pearupyroume BEIIECTBAY, «pazay, «MCTOJb30BaHUE
katanu3aropa». IIoHATHE O CKOPOCTHM XHUMHUYECKOW peakuuu. DakTopsl,
BIIUSIONIME HA CKOPOCTh XHMMHUYECKMX peakuui. KarammzaTtopel U Katamus.
NHrun6uropsl. AHTHOKCHIAHTHI.

JdeMoHCTpaIMu.

Paznuunsie hopmer Tabauiel [{. 1. MenneneeBa. Mojenu aTOMOB 3JI€MEHTOB 1—
3-ro mepwosoB. Mojens CTpoeHHs 3eMHOro Imapa (IONepeYHBbI pas3pes).
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIHUH OT TMPUPOALl PpPEearupyronmx
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaklMu OT KOHIICHTpAIUU
pearupyromux BEHIeCTB. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW pEakiuu OT
IJIOIIA  CONPUKOCHOBEHHUS PEATHPYIONIUX BEIIECTB (CKHUISIIUM  CIIOW»).
3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKIMh OT TeMIIepaTypbl pearupyromiux
BEIIECTB. ['OMOT€HHBI M TE€TEPOreHHbIN KaTtaiu3bl. OEpMEHTATUBHBIA KaTaju3.
Nurubuposanue.

JlabopaTopHbIe ONbITHI.



1. TIlonmyyenue ruapokcuaa I[MHKA W HUCCIEJOBAHUE €ro  CBOMCTB.
2.MopenupoBanne mnoctpoeHuss  llepmoguueckoil  CUCTEMBI  XHUMHUYECKUX
anemeHTtoB [[. WM. MenneneeBa. 3. 3aMelieHHE XKEIe30M MEAU B PacTBOPE
cynbdara meau (II). 4. 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakluu OT MPUPOIbI
pearupyrommx BEMIECTB HA IPUMEPE B3aUMOIECUCTBUSA KUCIOT C METAIAMM.

5. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOW PEAKIUH OT KOHLUEHTPALIMU PEATUPYIOIINX
BELIECTB HAa NPUMEPE B3aUMOACUCTBUSA LIMHKA C COJIIHOM KHUCIIOTOW Pa3IuyHOU
KOHLICHTPALIMH.

6. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pEaKUuu OT IUIOLIAAU CONPUKOCHOBEHUS
pearupyrommx BelecTB. 7. MOAENUPOBAHUE «KHUIISLIETO CIOs». 8. 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pPEAKIMH OT TEMIEPATYpPhl pPEarupyrolux BELIECTB Ha
npuMmepe B3aumojencTBus okcuaa menu (II) ¢ pactBopoM cepHON KHCIOTHI
pa3nmuuHOM TemmepaTrypbl. 9. PaznmokeHue mnepokcuaa BOJIOPOJa C IMOMOIIBIO
okcuaa Mapranma (IV) u karamasel. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX
NUIIEBBIX MpoAykTax. 11. MHrubupoBanue B3aMMOICUCTBHS KUCIOT C METaNIaMH
YPOTPOIIMHOM.

IIpeameTHBIE pe3yabTAThI 00y4YeHUsI

Yyamuics 10JKeH ymems:

UCIIOJb30BaTh IPU  XAPAKTEPUCTUKE  NPEBPAICHUM  BELIECTB  IOHSATHA:
«XMMUYECKasd peaklus», «PEakUUu COCIUHECHUSD), «PEaKUUH Pa3I0KCHUD,
«peaknuu 0OMeHay, «PEaKIHMH 3aMElICHUs», «PEaKIHu HEeUTpanu3aluny,
«3K30TEPMHYECKHE PpEAKIUN», «HIOTEPMUYECKHE peakiuu», «o0paTUMbIe
peakuumn», «HeoOpaTUMBbIE  pEakUUnW», «OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
peaKkIun», «KrOMOT€HHBIE PEAKIUN», «T€TEPOTCHHBIE PEAKLUNY, «KATAJIUTUYECKUE
peaKumy, «HEKATAIUTUYECKHUE PEAKIHN», «TEIIoBOH 3()(PEeKT XUMUUYECKOU
pEeaKIun», «CKOPOCTh XUMHUYECKON PEAKIIUNY», «KATAITU3ATOP»;

XapaKTepHu30BaTh XUMHUECKUE DIIEMEHTBl 1—3-T0 MEepHOJ0B MO UX MOJOKEHHUIO B
[lepuonuueckoinr cucreMe xumudyeckux osiemenTtoB [J[. M. Mengeneesa:
XUMUYECKUN 3HAK, TMOPAAKOBBIM HOMEp, MNEPUOJ, TpPYINa, NOATPYIIIA,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTPOCHHE atoma (3apsij sipa, YUCiIO MIPOTOHOB U

HEUTPOHOB B sJipe, OO0Ilee YHUCIO 3JIEKTPOHOB, PACHPENICICHUE SJIEKTPOHOB IO



ANIEKTPOHHBIM CJIOSIM, MPOCTOE BEIIEeCTBO, (hOpMya, Ha3BaHWE W THIT BBHICIIETO
OKCHUJIa U TUJPOKCHUA, JIETYYEro BOJIOPOIHOTO COEAMHEHUS (711 HEMETAILJIOB));
XapaKTepru30BaTh OOIMHWEe XWMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB W
THIPOKCUIOB; TIPHBOJIUTH TMPUMEPHI PEaKIH, IMOATBEPKIAIONUX XUMHUYECKHEC
CBOMCTBa aM()OTEPHBIX OKCHJIOB U THAPOKCHIOB;

JaBaTh XapaKTEPUCTHUKY XUMHUUYECKHX PEAKIM IO YUCIy U COCTaBY HMCXOIHBIX
BEIIECTB M MPOAYKTOB PEaKIUU; TEIIOBOMY 3P eKTy; HAPaBICHUIO MPOTEKAHUS
pEeaKInK; U3MEHEHUIO CTEIICHEH OKHUCIICHUS DJIEMEHTOB; arperaTHOMY COCTOSHHUIO
UCXOJHBIX BEIIECTB; YYaCTHUIO KaTaIH3aToPa;

OOBSCHATh W TIPUBOJIUTH TMPUMEPHI BIUSHHS HEKOTOPHIX (pakTopoB (mpupoaa
pearupyronmx BEIIECTB, KOHIICHTPAIMS BEIICCTB, JJaBJIICHHE, TEMIIEpaTypa,
KaTajau3aTop, IOBEPXHOCTh CONPHUKOCHOBCHHS pEarvpyroniux BeEIISCTB) Ha
CKOPOCTh XMMHUYECKUX PEaKIIHIA;

HAOJIO/IaTh W OMHUCHIBATh YPaBHCHHUS PEAKIMH MEXIY BEIICCTBAMHU C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIH POJTHOTO) sI3bIKA U SI3bIKA XUMUU;

NPOBOJIUTH OMBITHI, TOJTBEPKIAIONINE XHUMHUYECKHE CBOWCTBA aMQOTEPHBIX
OKCHJIOB W THJIPOKCHIIOB; 3aBHCHMOCTh CKOPOCTH XHMHUYECKOW pEaKkiuu OT
pa3nuuHBIX (PaKTOPOB (MIPUPOJIA PEarHPYIOIINX BEIIECTB, KOHIICHTPAIIHUS BEIIIECTB,
JaBJICHWE, TEMIleparypa, KaTalu3aTtop, IOBEPXHOCTh  COMPUKOCHOBCHHSI

pearupyrommx BEuecTn).

MeTtanpeaMeTHble pe3yabTaThl 00y4eHUsA

Yyamuics 10JKeH ymems:

OMpeNeNATh IeJb y4eOHOM  JEATCIbHOCTH €  IIOMOINBI0  VUHTENIS M
CaMOCTOSITEILHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, paboTas 1o IIaHy, CBEPITh
CBOM JICHCTBHS C LIEIBIO U NP HEOOXOAMMOCTH HCTPABIISTH OMHUOKH C ITOMOIIBIO
YUYUTEJISI U CAMOCTOSITEIIBHO;

COCTABJIATh AaHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJCIM C BBIJACICHHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa U
MpEJCTaBICHUEM WX B IPOCTPAHCTBEHHO-TpA(UUECKOW  WIM  3HAKOBO-

CHMBOJIMYECKOU hopme;



ONpeNeNATh BUABI KacCU(UKAINK (ECTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYILIECTBIIATH MPSAMOE AEAYKTUBHOE TOKA3aTEIBCTRO.

Tema 1. Metaaabl (14 4)

ITonoxenune meramnos B Ilepuoanyeckor cucreMe XUMUYECKUX dneMeHToB [[. .
MengaeneeBa. Metamnueckass KpPUCTALIMYECKAs pEIIETKA M METajuIM4yecKas
xumuueckas cBs3b. OOmue ¢usndyeckue cBoicTtBa MetawioB. CIiaBbl, HUX
CBOMCTBA U 3HAUYCHHE. XMMHUYECCKHUE CBOMCTBA METAJLUIOB KaK BOCCTAHOBUTEIICH, a
TaK)K€ B CBET€ HX TMOJIOKEHUS B OJJICKTPOXUMHUYECKOM PSNY HaNPKCHUN
metauioB. Koppo3us meTamioB u crnocoObl 60psObI ¢ Heil. MeTaibl B IPUPOJIE.
OO61me crnocoObl UX MONTYYEHUS.

OO0uasi xapakTepuCTHKA MEJ0YHBIX MeTa/LI0B. MeTtayuiel B nipupoje. OOmue
criocoObl ux moaydenus. CtpoeHue atomoB. lllemounble MeTamaIbl — MPOCTHIC
BEIlIECTBA. BaxHeWlne COCAWHEHUS WIEJIOYHBIX METaUIOB —  OKCHUJBI,
TUAPOKCHUIBI U COJIH (XJIOPUJIbI, KAPOOHATHI, CyJIb(aThl, HUTPATHI), KX CBOMCTBA U
npUMeHEeHHe B HapoAHOM Xo3siicTBe. Kanuitnbie ynoopeHus.

O601mas xapakTepucTHKa 3JIeMeHTOB IJ1aBHoil moarpynnsl II rpynmnsl.
Crpoenue aromoB. lllenodyHO3eMenbHbIE METAUIBl — MPOCTHIE BEIIECTBA.
Baxsneiimue coefuHEHNs MEJT0YHO3EMEIbHBIX METANIOB — OKCHU/IbI, THAPOKCHIbI
U CONM (XJIOpUJIBI, KapOOHATHI, HUTPAThI, CyIb(daThl, Gocdarbl), UX CBOWCTBA H
IPUMEHEHHE B HAPOJITHOM XO3SMCTBE.

AJNIOMUHUM.

Crtpoenne aroma, (U3MYECKHE U XHUMHYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
CoenuHeHUsT aNMIOMUHUS — OKCHUJl U TUIPOKCHA, WX aM(pOTEepPHBIN Xapakrep.
Baxwuenmue conu anmomunus. [[puMeneHne antOMUHNS U €r0 COEAMHEHUM.
Keane3so.

Crtpoenne aroma, (U3MYECKHE W XHUMHYECKHE CBONCTBAa IMPOCTOTO BEIIECTBA.
Ienetuyeckue paasl Fe™? u Fe*3,

Baxwueiimme conu xene3a. 3HaUYCHHUE Kejle3a U ero COSMHEHUMN JJIsi MPUPOJIbI U
HApOJHOIO XO35KCTBA.

JemMoHcTpauM.



OOpa3npl MIETOYHBIX U IIEJIOYHO3EMEIbHBIX MeTamuioB. OOpa3lbl CIUIaBOB.
B3aumoperictBue HaTpus, JIMTUA U KLU C BOJOU. B3auMoneicTeue HaTpus U
MarHus ¢ KACIOpoAoM. B3zaumozeincTBue meTamioB ¢ Hemeramuiamu. llomydenue
ruapokcuaos xenesa (I1) u (I11).

JlaGopaTopHble ONbITHI.

12. B3aumoneiicTBUE pacTBOPOB KUCIOT U coJiel ¢ MeTaiuiamu. 13. O3HakoMIIeHHE
¢ pynamu xkenesa. 14. OkpamrBaHie MIaMEHU COJISIMH IIEJIOYHBIX METAJUIOB. 135.
B3anmopeiictBue kanpuua c¢ Bojgod. 16.IlomydyeHme ruapokcuaa Kanpuus U
UCCJIEOBAHUE €T0 CBOMCTB.

17. TlonydyeHue TUAPOKCHMIA AIOMUHUSA UM HCCIEIOBAHME €ro CBOMCTB. 18.
B3anmopeiictBue ikenesa ¢ coisHOM kucinotod. 19. IlomydyeHue runpokcumos
xenesa (II) u (III) u uzyyenune ux cBONCTB.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamucs n10JKeH ymemas:

UCIIOJIb30BaTh IIPH XapaKTEPUCTHUKE METAUIOB M HX COCAUHEHUN IIOHATHSA:
«METaJUIbl»,  «PsiA  AKTUBHOCTM  METAJUIOB»,  «IIEJIOYHBIE  METAJUIBD»,
«IIEJIOYHO3EMEIIBHBIE  METAJUIb», HCIIONb30BaTh WX IIPU  XAPAKTEPUCTUKE
METAJUIOB;  JaBaTh  XapaKTEPUCTHKY  XHMHYECKHX  DJIEMEHTOB-METAIJIOB
(LIETTOYHBIX METAUIOB, MarHus, KaJblys, aJIFOMUHMS, JKEJI€3a) M0 UX IOJOKEHUIO
B Ilepmomnueckon cucreme xumuueckux i3nemeHToB J[. WM. MeHnneneeBa
(XuMHYeCKMii 3HAK, MOPSAKOBBIM HOMEp, IEepUOJ, TIpyla, [NOArpynna,
OTHOCHUTENbHAS aTOMHAsI Macca, CTPOCHHE atoMma (3apsij sipa, Yuciao MPOTOHOB U
HEHUTPOHOB B sJpe, OOIIEe YMCIO 3JEKTPOHOB, PACHPEIEICHUE 3JIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM), MPOCTOE BELIECTBO, (pOpMyna, Ha3BaHME U THUI BBICLIETO
OKCHU/JIa U TUJPOKCUIA);

Ha3bIBaTh COCAMHEHUS METAIJIOB U COCTABIIATH UX (POPMYJIBI IO Ha3BaAHUIO;
XapaKkTepu30BaTh CTpPOEHHE, oO0mue ¢(U3NYecCKue | XUMHUYECKHE CBOICTBa
IIPOCTBIX BEIECTB-METAJUIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (WJIM MpPEACKa3bIBaTh CBOMCTBA) XUMHUYECKUX
AJIEMEHTOB-METAJUIOB  (paauyc,  METaJUIMYECKUe  CBOMCTBA  3JIEMEHTOB,

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB) U OOpa3yeMbIX HMH



COEIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB M THAPOKCHUIOB,
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJjokeHUs B llepuoanueckoii
CHUCTEME XMMHYECKHUX dJieMeHTOB [[. 1. MeHnaemneena;

ONMKCHIBaTh OOIME XMMUYECKHE CBOMCTBA METANIOB C MOMOIIBIO €CTECTBEHHOI'O
(pycCcKOTo WM POJHOIO) s3bIKA U SI3bIKA XUMUMU;

COCTaBJIATh MOJICKYJISIDHBIE YPAaBHEHUs PEaKLUi, XapaKTEPU3YIOIUX XUMUYECKUE
CBOWMCTBA META/UIOB M HUX COCAUHEHUM, a TaKXe OJIICKTPOHHBIC YpaBHEHUSA
IIPOLIECCOB OKUCIICHUSA-BOCCTAHOBIICHUS,

YPAaBHEHUS DJIEKTPOJIMTUYECKONW JMCCOLMALMU; MOJIEKYJIAPHBIC, TIOJHBIE U
COKpAILICHHbIC MOHHBIC YPABHEHHUS PEAKIMH C YYACTUEM BJIEKTPOJIUTOB;
YCTAHABJIMBATh IPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJAY CTPOCHHEM aToMa,
XUMHUYECKOW CBA3bIKO, THUIIOM KPUCTAJUIMYECKOM PELIETKH METaUIOB U MX
COCIMHEHUM, X OOMMMH (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

ONMUCHIBATH XMMHUUYECKHE CBOMCTBA WIEJIOYHBIX U IIECJIOYHO3EMENbHBIX METAJJIOB, a
TAK)KE aJIOMMHUSA M JKele3a U MX COCJUHEHHHM C IOMOIIBI) €CTECTBEHHOIO
(pyccKOro WM poJHOTO) A3bIKA U S3bIKa XUMUH;

BBIIIOJIHATh, HAOJMIOJaTh U ONWCHIBATH XUMHYECKHMM  SKCIEPUMEHT IO
PAaCIO3HABAHUIO BAKHEUIINX KATHOHOB METAIIJIOB, TUAPOKCHUI-MOHOB;
JKCIEPUMEHTAIBHO MCCIIEN0BATh CBOMCTBA METAJUIOB U MX COCAUHEHUMH, peliaTh
JKCIEPUMEHTAIBHBIE 3a/1a4H 110 TeMe «MeTais»;

ONMCHIBATh XUMHYECKHUI HKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOIO WIH
POJTHOTO) SI3bIKA U A3BbIKA XUMHH;

IPOBOJUTH pacueThl MO XUMHYECKUM (QopMyjaM M YpaBHEHHUAM peakiui,

IMPOTCKAINUX C YIaCTHCM MCTAJIJIOB U UX COGHHHGHHﬁ.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuiicss 10JI2KeH ymems:

paboTaTh 1O COCTABICHHOMY IUIaHY, WCIONB3Yys HapsAy C OCHOBHBIMH U
JIOTIOJIHUTENIbHBIE CPEACTBAa (CHPABOYHYIO JIUTEPATypy, CIOXKHbBIE MPUOOPHI,
cpeactBa MKT); ¢ moMoupio yuurtens OoTOMpaTh JJIsl pellleHHUs] y4eOHbIX 3aaad

HGO6XOI[I/IMBIC CJI0Bapu, SHOUKIOIICANH, CIIPABOYHHUKH, 3JICKTPOHHBIC JHCKH,



COTIOCTABJISITH U OTOMPATh UH(POPMALIHIO, TOTYUYECHHYIO U3 PA3IMUYHBIX UCTOYHUKOB
(cyoBapu, SHUMKIIONEANH, CIPABOYHUKH, SJIEKTPOHHbBIE TUCKH, ceTh HTEepHET);
MPEACTaBISATh UHPOPMAIUIO B BUAE TaOJMI, CXEM, OMOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHennem cpencts UKT;

0o(OpMIISITH CBOM MBICITH B YCTHOW W MUCHMEHHOM PeYM ¢ YY€TOM CBOUX YyUEOHBIX
Y KU3HEHHBIX PEYEBBIX CUTYyallMi, B TOM yucie ¢ npuMenenueM cpencts UKT;
COCTaBJIATh PELEH3UIO HA TEKCT;

OCYLIECTBIIATH J0KA3aTEILCTBO OT MPOTUBHOTO.

Tema 2. lIpaktukym 1. CBoiicTBa MeTAJLJIOB M MX coeguHeHuii (2 4)?

1. OcymiectBieHue LENOYKH XUMHUYECKHX mpeBpauieHuil. 2. Ilomyuenue wu
CBOMCTBA COEIMHEHUN METAJIOB. 3. PemieHne 3KCIEpUMEHTANbHBIX 3a/Jad Ha
pacro3HaBaHUE U MOJYYEHUE COEAMHEHUN METAIIIIOB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamucs n10JKeH ymemas:

oOpamiarbest ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM M HArpeBaTEIbHBIMU MPUOOpaMH B
COOTBETCTBHH C MPABUJIAMU TEXHUKU O€30MaCHOCTH;

HAOJIIOaTh 32 CBOWMCTBAMHM METAUIOB M HMX COCAMHEHUN U  SABICHUSIMH,
IPOUCXOISAIIMMU C HUMU;

ONMMUCHIBATh XUMUYECKUM IKCIEPUMEHT C OMOIIBI €CTECTBEHHOTO (PYCCKOr0 WU
POIHOTO) SI3bIKA U SI3bIKA XUMHHU;

JIeJIaTh BBIBOJBI 110 PE3YbTaTaM MPOBEIEHHOIO YKCIEPUMEHTA.
MeTanpeaMeTHbIe pe3y/bTAThI 00y4eHNsI

Yyamuics 10JKeH ymems:

OTIpeJIeNsITh, HWCXOJsi U3 Yy4eOHOW 3amaud, HEOOXOJUMOCTh HCIIOIH30BAHUS
HaAOJFOICHUS WITH SKCTICPUMEHTA.

Tema 3. Hemerasibl (25 4)

OO0masi XxapakTepUCTUKA HEMETAUIOB: moJiokeHue B Ilepuogmyeckoil cucreme
xumudeckux snemeHToB JI. M. MeHaeneeBa,0COOEHHOCTH CTPOCHHUS aTOMOB,
anekTpoorpunarenbHocTh  (D0) Kakmepa «HeMeTauM4HocTHy, pan 0.

Kpucrannmyeckoe CTpoeHHE HEMETAUNIOB — MPOCTBIX BELIECTB. AJUIOTPONUS.



@u3nyueckue CBOKWCTBA HEMETAUIOB. OTHOCHUTENBHOCTh IOHATHH «METALI» H
«HEMETAJL.

Bonopoa.llonoxxenne Bomopoma B Ileppuoamyeckor CUCTEME XHMUUYECKUX
anementoB JI. . MenneneeBa. CtpoeHne aromMa W MoJieKyiabl. dusnueckue u

XUMHYECKHE CBOMCTBA BOAOpOJa, €T0 IIOJIYYCHHUC U ITPUMCHCHUC.

1 Tlpu AByX4acOBOM IJIAaHUPOBAHUU MPOBOJUTCS TOJIBKO MpaKTHUeckas padota 3

Boaa.

Ctpoenune monekynbl. Bomoponnass xumuudeckas cBsi3b. Dusznueckue CBONCTBA
BOAbl. AHOManuu CBOWCTB BOJBI. ['mapodunbHbie M rUApoGOOHBIC BEIIECTRA.
Xumuueckue cBOMcTBa BoJbl. KpyroBopor Boabsl B mpupoae. Bomoouucrka.
Anparus Bojabl. beiToBhie GuIbTphl. MuHepanbHbie BOABL. JIUCTHIIIMPOBAHHAS
BOJA, €€ MOJIIyYeHUE U IPUMEHEHHUE.

O01mas xXapakTepucTUKa rajoreHos.

Crpoenue aromoB. IIpocTeie BemecTBa U OCHOBHBIE COCIMHEHUSI TaJOT€HOB, HX
CBOWCTBA.

Kparkue cBenenus o xjaope, 6pome, ¢prope u rozae. [IpumeHeHre rajJoreHoB U UX
COCJIMHEHUH B HAPOJHOM XO3SIMCTBE.

Cepa.

Ctpoenne aroma, alJIOTPOIHS, CBOWCTBA M TMPUMEHEHHUE POMOUYECKON CEpHI.
Oxkcuabl cepol (IV) u (VI), ux nonydenue, cBoiictBa U npumeHenue. CepHas
KHCJIOTa M €€ COJIM, UX NPHUMEHCHUE B HAPOJHOM Xx03dicTBe. lIpousBoacTBo
CEpHOM KHUCJIOTHI.

A3or.

CrpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BelleCTBA. AMMUAK, CTPOCHHUE,
CBOMCTBa, MoidydyeHue U mnpumeHeHue. ColM aMMOHHUSA, HUX CBOICTBa U
npumenenne. Okcunapl azota (I1) u (IV).

A30THasi KUCIOTa, €€ CBOMCTBA U mpuMeHeHue. Hurpatbl U HUTPUTHI, npodiema

UX COJIEPXAHUS B CEIbCKOXO3IMCTBEHHOU MPOAYKIUU. A30THBIE YIOOpEHHUS.



Docdop.

Crtpoenue aroma, aIoTpomnus, CBoOilcTBa Oenoro u KpacHoro (ocdopa, ux
npuMenenne. OcHOBHbIe coeauHeHus: okcul ¢ocdopa (V) u oprodochopHas
kuciora, pochater. DochopHbie y1o0OpeHUsI.

Yraepoa.

Crpoenue aToma, ajyiOTpONHs, CBOMCTBa Moau(UKauuid, npuMeHeHue. OKCUIbI
yraeponaa (II) u (IV), ux cBoiictBa u npumeHnenue. KapOoHaThl: KalbIUT, COJa,
MOTAalll, X 3HAYCHHUE B MIPUPOJIC U KU3HU YEJIOBEKA.

Kpemuuii.

CrpoeHue aroma, KpUCTAUIMYECKUM KPEMHHI, €ro CBOMCTBA M IPUMEHECHHE.
Oxcun kpemuus (IV), ero mpupoansie pazHOBUIHOCTH. CHIMKATHI. 3Hauy€HUE
COCIMHEHUM KpPEMHHUS B JKMBOW M HEXUBOUW mpupoje. [loHsTHe 0 CHIMKAaTHOM
ITPOMBIIIJIEHHOCTH.

JdeMoHCTpanuu.

OOpa3ipl  rajoreHoB — TNPOCTHIX BeHIECTB. B3aumojelcTBre TrajJoreHoB C
HaTpUeM, C aIIOMUHUEM. BrITecHeHHE XJI0poM OpoMa UM MOJa U3 pacTBOPOB HX
cosieil. B3ammopneiicTBUE ceppl € MeETalIaMH, BOJOPOAOM M  KHUCJIOPOIOM.
B3aumonenicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Meabto. [lornomenne
yrieM pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccTaHOBIIEHHE MEAW M3 €€ OKCUIA
yriaem. OOpasibl TPUPOAHBIX COSAMHEHWH Xiopa, cepbl, (ocdopa, yriepona,
kpemHuus. OOpa3iibl BAXKHEUITUX JJI1 HAPOJTHOTO XO35HCTBA CYIb(aToB, HUTPATOB,
KapOoHatoB, pocharoB. OOpa3Ikl cTEKIIA, KEPAMUKH, IEMEHTA.

JlaGopaTopHble ONbITHI.

20. Ilonyuyenue u pacno3HaBanue Boaopoza. 21. MccinenoBanre noBEpXHOCTHOTO
HATSDKEHUs BOJBL. 22.PacTBOpeHne mepMaHraHara Kajius Wi MEHOTO Kyropoca B
Bozae. 23. I'mmparamus o6e3BoxeHHoro cynbdarta menu (II). 24. Msroromnenue
TUIICOBOTO OTIEYaTKA.

25. O3HakoMJIeHHE C KOJUIEKIHMeW OBITOBBIX (uiabTpoB. 26. O3HAKOMJIICHHE C
COCTaBOM MHUHEpPAIbHOM BOJBI. 27. KauecTBeHHash peakuus Ha rajoreHU/-HOHBI.
28. Ilonyuenue u pacro3HaBaHue kuciopona. 29. ['openue cepsl Ha BO3AyXE U B

kucinopone. 30.CpoiicTBa paz0aBiieHHOW cepHOM KHUCIOTHL. 31. M3yueHue cBOWMCTB



ammuaka. 32. PacmosznaBanue coseii ammonus. 33. CBoiicTBa pa30aBlIeHHOM
a30THOM KUCIOTHL. 34. B3auMoAeiCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C
Menbto. 35. T'openue docdopa Ha Bo3ayxe u B kuciopojae. 36. Pacno3znaBanue
docdaros. 37. 'openue yris B kuciopoae. 38. [lomydueHue yroabHON KUCIOTHI U
n3yueHue ee cBoicTB. 39. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Pasznoxenue runpokapoonarta Hatpus. 41. [lonyyenne KpeMHEBONH KHUCJIOTHI U

M3y4YEeHUE €€ CBOMCTB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUS

Yuamuics 10JKeH ymemp:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METAUIOB U HMX COCIUHEHUW TOHSTHUSA:
CHEMETAJUIBD», «TAJOTEHbI», «aJUIOTPOIHBIE BUAOU3MEHECHUS», <GKECTKOCThH BOJIBDY,
«BpPEMEHHAsl KECTKOCTh BOJIbI», «IOCTOSIHHAs JKECTKOCTb BOJABDY, «O0OIIas
JKECTKOCTD BOJIBI»;

JaBaTh  XapaKTEPUCTUKY XHMHUYECKUX DJIEMEHTOB-HEMETAJIOB  (BOJOpPOJA,
rajJjioreHoB, KHCJIOpojaa, cephl, azora, Qocdopa, yriepoaa, KpeMHHsS) IO HX
MOJIOKEHUIO B llepuonanyeckor cucreMe XUMHYECKUX diemeHtoB [, H.
MenzaeneeBa (XMMUYECKUM 3HAK, TOPSAKOBBIM HOMEp, TMEPUOMA, TpyIla,
NOATpyIiNa, OTHOCUTENIbHAS aTOMHAasi Macca, CTPOEHHUE aToMa (3aps sapa, YUCIIO
IIPOTOHOB W HEHUTPOHOB B sjApe, OOIIee YHCIO SJIESKTPOHOB, pPACIpPEICIICHHE
AJICKTPOHOB IO AJIEKTPOHHBIM CJI0SIM), ITPOCTOE BEIIECTBO, (popMysia, Ha3BaHUE U
THII BBICIIIETO OKCHJIa M THIPOKCH A, GopMysia U XapaKTep JICTY4Yero BOJIOPOTHOTO
COCJIMHEHUA);

Ha3bIBaTh COCAMHEHUS HEMETAUIOB M COCTABIATh UX (DOPMYJIIBI 110 HA3BAHUIO;
XapaKTEepU30BaTh CTPOCHUE, 0O0mmmue (U3MISCKHE W XUMHUYSCKHE CBOWMCTBA
MPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSCHATHh 3aBHUCHMOCTH CBOWCTB (WJIM TIPEJCKa3bIBaTh CBOMCTBA) XMMHYECKHX
2JIEMEHTOB-HEMETAIJIOB  (paJnyC, HEMETa/UIMYECKHE CBOMCTBAa DJEMEHTOB,
OKHUCJIMTEILHO-BOCCTAHOBUTEIbHBIC CBOWCTBA JJIEMEHTOB) M 00Opa3yeMbIX HMH
COeIMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHINX OKCHUIOB U THIAPOKCHJIOB,

JCTYy4YHuX BOJOPOAHBIX COCI[I/IHGHI/II‘/'I, OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIC



CBOMCTBa) OT nosioxkeHus B Ilepuoguueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /JI.
H. Menneneena;

OMUCHIBATH OOIINE XUMUYECKHE CBOMCTBA HEMETAIIJIOB C TOMOIIIBIO €CTECTBEHHOTO
(pyCcCKOTO WJIM POJTHOTO) SI3bIKA U SA3bIKa XUMUH;

COCTaBJISITh MOJICKYJISIDHBIE YPABHEHUS PEAKIMi, XapaKTEPUIYIOIUX XUMHUYECKUE
CBOWMCTBA HEMETAUIOB M HUX COCIAUHEHWH, a TaKXKe DJIECKTPOHHBIE YpPaBHEHHS
MPOLIECCOB OKUCIIEHUSA-BOCCTAHOBJICHHUS;

YPaBHEHUS DJICKTPOIUTUYECKOW JUCCOLUAIMU; MOJICKYJAPHbIC, TIOJHBIE W
COKpAIlIEHHbIE NOHHBIC YPABHEHHUS PEAKIUN C YHACTUEM 3JIEKTPOJIUTOB,;
YCTaHABIUBATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXKIY CTPOCHHEM aTOMa,
XUMHUYECKOW CBSI3bI0, TUIIOM KPUCTAUIMUECKON PpEIIETKH HEMETaIJIOB M HUX
COCIMHEHUHN, UX OOUMH (PU3UUYECKUMH U XUMHUYCCKUMH CBONCTBAMH,

OIKCHIBATh XUMHUYECKUE CBOMCTBA BOJOPO/A, TAJOTE€HOB, KUCIOPOJa, CEPBI, a30Ta,
docthopa, rpadura, anmaza, KpPEeMHHUS W HX COCIAUHCHUH C TOMOIIBIO
€CTECTBEHHOTO (PYyCCKOT0 MJIM POAHOTO) SI3bIKA U A3bIKa XUMUU;

OMHUCBHIBATh  CIIOCOOBI  YCTpPaHEHUS  JKECTKOCTH  BOABI UM BBINOJHATH
COOTBETCTBYIOIIMN UM XUMUYECKUN SKCTIEPUMEHT;

BBITIOJIHSITh, HAOJIOaTh M OMHUCBHIBATh XHMHYECKHHA  OKCIEPUMEHT  TI0
pacrio3HaBaHWIO MOHOB BOJIOPOJa MU aMMOHHMS, Cyib(dar-, KapOOHAT-, CHIIUKAT-,
docdar-, xopua-, OpoMuI-, HOAUI-UOHOB;

AKCIIEPUMEHTAIIBHO MCCIIEA0BATh CBOMCTBA METAJUIOB M UX COCIMHCHUH, PEIIaTh
JKCIIEpUMEHTAJIbHBIC 3a/1aun 0 Teme «Hemeranmneiy;

OMUCHIBATh XUMUYECKUN IKCIIEPUMEHT C MOMOIILbIO €CTECTBEHHOIO (PYCCKOTO HIIH
POHOTO) SI3bIKA U SI3bIKA XUMHHU;

MPOBOJUTH pacueThl MO XUMHUYECKUM GOpMyIaM ¥ YpPaBHEHUSM PEaKIIUi,
MPOTEKAOIINX C YYACTUEM HEMETAIIOB U X COEAUHEHUMU.

MertanpeaMeTHble pe3yabTaThl 00y4eHUs

Yyamuics 10JKeH ymemas:

OpraHU30BBIBATh Y4YeOHOE B3aUMOJACHCTBHE B TpyIne (pacnpenensitb poJiH,
JIOTOBAPUBATHLCS IPYT C IPYTrOM U T. 11.);

MpeABUIETh (MPOTHO3UPOBATH) MOCIEACTBUS KOJIJIEKTUBHBIX PEIICHUH;



MOHMMATh MPUYMHBI CBOETO HEyCIleXa U HAXOJUTh CHOCOOBI BBIXOAA W3 ATOU
CUTYalluu;

B JMAJOre C YYUTEJIEM YUYUTHCSI BhIpAOAThIBATh KPUTEPUU OIEHKH U OMPEACINISITh
CTEMEHb YCIENIHOCTH BBHIMIOJIHEHUSI CBOEU pabOThl U PabOTHI BCEX, UCXOJS W3
MMEIOIINXCSI KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OLIEHKHU M MOJIb30BATHCA
MMM B XOJI€ OIIEHKU U CAMOOIIEHKHU;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, APTYMEHTUPYS €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHUIO;

CIylIaTh APYTUX, MBITAThCS NMPUHUMATH JIPYTyI0 TOUKY 3pEHUS, ObITh TOTOBBIM
U3MEHHUTH CBOIO TOUKY 3pECHUS;

COCTaBIIATH pedepaT Mo onpeieIeHHON Gopme;

OCYLIECTBIIATh KOCBEHHOE Pa3AECIUTENbHOE JOKA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeuHeHnii HeMeTaL10B (3 4)!

1. Pemenue skcnepuMeHTanbHbIX 3a1ad no teme «lloarpynma rajioreHoB». 2.
Pemenne »skcnepuMmeHTanbHbIX 3amay no teme«lloarpynma kwucioponma». 3.
Pewrenne skcnepuMeHTanbHbIX 3a1a4y no teme «lloarpymnma azora». 4. Pemienue
JKCIIEpUMEHTANIBHBIX 3afad mo teme «lloarpynma yraepoma». 5. Ilomyuenwue,

coOupaHue U paclio3HaBaHUE Ta30B.

IIpenMeTHBIE Pe3yabTATHI 00yYeHHST

Yyamuiicss 10J2KeH ymems:

oOparmiarbest ¢ 1abOpaTOpPHBIM 00OPYIOBAaHUEM W HATrPEBATEIbHBIMU MPUOOPAMH B
COOTBETCTBHH C MPABUJIAMHU TEXHUKU O€30MIaCHOCTH;

HAONIOMAaTh 32 CBOWCTBAMH HEMETAUIOB W WX COCJUHEHUN U SBICHUSMU,
MIPOUCXOIAIIMMHA C HUMU;

OTMHCHIBATh XUMHUUYECKHUI IKCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3bIKA U S3BIKA XUMHUH,

JIeIaTh BBIBOJIBI IO PE3ybTaTaM MPOBEICHHOTO SKCTICPUMEHTA.
MeTanpeaMeTHbIe Pe3yJbTaThl 00y4eHH s

VYyamuiicss 10JI2KeH ymMems:



OMpeneNaTh, HUCXOAS U3 Yy4eOHOW 3aJaud, HEOOXOJUMOCTbh HCIOJIb30BaAHUS

Ha6J'IIOI[CHI/IH HJIM SKCIICPUMCHTA.

1 Tlpu AByX4yacoBOM IJIAaHUPOBAHUU MPOBOJSATCS TOJIBKO IpaKTU4YecKue padoTel 1, 2 u 5.

Tema 5. O0001IeHHE 3HAHUI 110 XUMMH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka

K rocyaapcreeHHoii urorosoii arrecranuu ('MA) (10 4)

ITepuonnueckuit 3akoH U Ilepronnueckas cucremMa XMMHYECKUX dineMeHToB Jl. U.
MenpaeneeBa. DuU3MYECKU CMBICT TOPSJIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB
nepuojia M TPYMNNbl. 3aKOHOMEPHOCTH H3MEHEHHUsSI CBOMCTB D3JIEMEHTOB U HX
COEJIMHEHUI B TMEpUOJIaX U TPyIIax B CBETE MPEIACTABICHUN O CTPOCHUU aTOMOB
3JIEMEHTOB.

3HayeHUe TMEPUOJUUYECKOTO 3aKOoHA. BuIbl XUMHUYECKUX CBA3CM U THUIIBI
KPUCTAJUIMYECKUX pEIIeTOK. B3auMOCBA3b CTPOEHHUSI M CBOMCTB BEIIECTB.
Knaccupukanys XUMHUYECKUX peakIuil MO pa3judyHbIM IpU3HAKaM (YUCIO U
COCTaB pearupyomux U 00pa3yomuXxcs BEIIECTB; HATUINE

rpa”uIel pazaena ¢as; TemioBod AGQPeKT; HM3MEHECHHE CTETleHEH OKHUCICHUS
aTOMOB; HCIOJIb30BaHUE KaTajau3aTopa; HarpaBlieHue mnpotekaHus). CKOpocTb
XUMHUYECKUX peakiuil U (aKkTopsl, BIUsiomue Ha Hee. OOpaTUMOCTh XUMHUECKUX
peaKIui U CrocOObl CMEIICHUS XUMUYECKOTO PABHOBECHS.

[IpocThie W croxHbIE BemiecTBa. MeTamibl U HEMETAJUIbl. | €HEeTUYECKUEe psiabl
MeTajllla, HEMeTaJlJIa ¥ IepeXoAHOT0 MeTajaa. OKCUABIM THAPOKCUIBI (OCHOBAHUS,
KHUCIIOTHI, aM(pOTEepHBbIE THAPOKCUBI), colu. VX cocTaB, Kimaccudukanus u oomme

XHUMHYECKHE CBOMCTBA B CBETE TCOPHUHA BJIeKTpOHHTHLIeCKOﬁ Aucconuanum.

JINYHOCTHBIE pe3yabTAaThl 00yUYeHH s
VYyamuiicss 10JI2KeH:
3HAMb U HOHUMAMb. OCHOBHbIC UCTOPUYECKUE COOBITUSI, CBSI3AHHBIE C PA3BUTUEM

XUMUU U OOIECTBA; JOCTIKEHUSI B 00JIACTH XUMHUU U KYJIbTYpPHbIE Tpaauluu (B



YaCTHOCTH, Hay4Hble TPAJUIIMHM) CBOEH CTpaHbl, OOLIEMHUPOBLIE JOCTHXCHUS B
00J1acTU XUMHH; OCHOBHBIE MPUHIIUIIBI U TTPaBUJIa OTHOIIEHUS K MIPUPOJIC; OCHOBBI
3I0pPOBOT0 00pa3za xKU3HU U 3J0POBHECOEPETAIONTUX TEXHOJIOTHf;

MpaBuUjia TMOBEJICHUS] B YPE3BBIYANWHBIX CHUTYaIUSAX, CBS3aHHBIX C BO3JACHCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIE MPaBa U 0053aHHOCTH IpakJaHUHA (B TOM YHUCIIe
y4allerocsi), CBS3aHHbIC C JIMYHOCTHBIM, NPO(PECCHOHATBHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COIMAIBFHYI0 3HAYMMOCTh U COJIep KaHue Tpodecchii, CBA3aHHBIX C XUMUCH;
UCHBIMbIGAMD. YYBCTBO TOPAOCTH 32 POCCHMCKYI0 XUMHUYECKYIO HAyKy H
YBaXEHUE K UCTOPUU €€ PA3BUTHSI; YBAKCHUE U MPUHATUE JOCTIKCHUN XUMHUH B
MUpe; JT000Bb K NPHUPOJE; YBAKEHHE K OKPYKAIONUM (yYallUMCS, YUUTEIISIM,
POAMTENISIM U ApP.) — YMETh CIyIIaTh W CHBIIIATH MapTHEpa, MPU3HABATH MPABO
KaXXJIOT0 Ha COOCTBEHHOE€ MHEHHUE, IPUHUMATh PEIICHUS C YYETOM IMO3UIUNA BCEX
YYaCTHUKOB, YYBCTBO TMPEKPACHOTO U OCTETHUUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M MX [PEBpAILECHUI; CaMOYBaXXEHHE U
HMOIMOHATILHO-TIOJIOKUTEbHOE OTHOIIIEHHE K ceOe;

npuzHaeams: UEHHOCTH 370POBbs (CBOET0 M JIPYTUX JIIOJEH); HEOOXOIUMOCTh
CaMOBBIpaXEHUs1, CaMOpeaInu3aliu, COIUaIbHOrO IPU3HAHUS;

0Cco3Haeams: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM MOCTYIIKaM U
JNEUCTBUSIM, OTBETCTBEHHOCTh 3@ UX PE3YIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTB)
OTKPBITO BBIPAXKaThb W OTCTAMBaTh CBOKO IMO3UIMI0O M KPUTHYHO OTHOCUTHCS K
CBOUM IOCTYIIKaM;

npoaenAms: HKOJIOTUYECKOE CO3HaHUE; JO0OpOXKeNaTeabHOCTh, JOBEpPHE U
BHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTh K COTPYIHUYECTBY U JIPY>KOE, OKa3aHUIO
MOMOIMA TEM, KTO B HEH HYyKIaeTcs, OOOOIICHHbIN, YCTONYHMBBIA W
n30UpaTeNbHBI TTO3HABATEIBHBIN HHTEPEC, WHUIIMATUBY W JTIO003HATEIHLHOCTH B
M3YYEHUH MUpa BEIIECTB U PEAKIUH; 1eJeYyCTPEMIIEHHOCTh U HACTOMYMBOCTH B
JOCTH>KEHUU LIeJIeld, TOTOBHOCTh K IPEOJIONIEHUI0 TPYAHOCTEH; yOEXKIEHHOCTh B
BO3MOKHOCTH TO3HAHUS MPUPOJbI, HEOOXOJUMOCTH PA3yMHOTO HCIOJIb30BaHUS

JOCTH>KEHUN HAYKH M TEXHOJOTHH JIsl pa3BUTUS OOIIECTBA;



ymemp: YCTAaHABIMBATBH CBSA3b MEXKAY LENbI0 U3YUCHUS XUMHUU U TEM, JJISI YETO
OHAa OCYLIECTBISAETCA (MOTHBaMH); BBIMOJHATh KOPPUTHMPYIOIIYIO CaMOOIIEHKY,
3aKJIIOYAIOMIYIOCS B KOHTPOJIE 3@ MPOLIECCOM M3YyYEHUS XUMUU W BHECEHHH
HEOOXOJIUMBIX KOPPEKTHMBOB, COOTBETCTBYIOIIMX 3TalaM M CHoco0aM H3y4eHHUS
Kypca XMMHH; BBIINOJHATh PETPOCHEKTHUBHYIO CAMOOLICHKY, 3aKJIIOYAIOLIYIOCS B
OLICHKE IpOLECCa M pe3ysibTaTa M3y4YE€HUs Kypca XHMHU OCHOBHOM IIKOJIBI,
IIOJIBEICHUH UTOTOB Ha OCHOBE COOTHECEHUS LIEJIEH U pe3ybTaTOB;

CTPOUTh JKU3HEHHbIE M MPOPECCHOHANIbHBIE IUIAHBI C YYETOM KOHKPETHBIX
COLIMATIbHO-UCTOPUYECKUX,  IMOJIUTUYECKMX M  OKOHOMHMYECKHX  YCJIOBHUN;
OCO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBUE UX

OPUHUMAEMbIM B JKM3HU PELICHHUSIM; BECTH IHAJIOI HAa OCHOBE PAaBHONPABHBIX
OTHOLIEHHUM W B3aUMHOI'O YBa)KEHUS; BBIJCISATh HPABCTBEHHBIN ACHEKT OBEACHUS
U COOTHOCHUTH TMOCTYNKH (CBOM W JPYTUX JIIOJAEH) U COOBITHS C HPUHSATHIMH
ATUYECKMMHU HOPMaMH; B MpEJeNax CBOMX BO3MOKHOCTEN MPOTHUBOJEHCTBOBATH
JNEUCTBUSAM M BIMSHUAM, IPEACTABISIOIIMM YIpO3y JKWU3HM, 3I0pPOBBIO H

0e301acHOCTH JINYHOCTH U 06H_I€CTBa.

I[Inanupyembie pe3yJibTaThbl 00yUYEHUSI:

BpInyCKHMK HAYy4YHUTCSH:

* OTMIMCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIICISS
UX CYLIECTBEHHBIC IPU3HAKY,

* XapaKTepU30BaTh BELIECTBA II0 COCTaBY, CTPOCHUIO U  CBOWCTBAaM,
yCTaHaBIIUBAaTh MPUYUHHO-CJIEICTBEHHbIE CBSI3H MEXITY JTAHHBIMU
XapaKTEePUCTUKAMH BEILIECTBA;

* pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUA «aTOM», «MOJIEKYJIay,
«XUMUYECKUM  DJIEMEHT», «IIPOCTOE€  BEHIECTBO», «CIIOXKHOE  BEIIECTBOY,
«BaJICHTHOCTB), UCMOJIb3YS 3HAKOBYIO CUCTEMY XUMUH;

* 1300paKkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX POPMYIT

N CYIIHOCTb XUMHNYCCKHUX peaKuHﬁ C MIOMOIIBO XMMHNYCCKHUX ypaBHeHHﬁ;



* BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a
TaKXK€ MACCOBYIO JIOJI0 XHUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUSX I OLEHKH HX
MPAKTUYECKON 3HAUUMOCTH;

* CPaBHHMBATH 10 COCTABY OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(PUIUPOBATh OKCUIBI U OCHOBAHUS MO0 CBOMCTBAM, KUCJIOTHI M COJIA TIO
COCTaBY;

* MOJIb30BAThHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM M XUMHUECKOHN MOCYI0M;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKUE OTNBITH U HAOJIIOCHUS 32 U3MEHEHUSIMU
CBOMCTB BEIIIECTB B MPOIECCE WX IMPEBPAICHHM; COOMI0aTh MpaBUiia TEXHUKH
0€30MacCHOCTHU MPU MPOBEICHUN HAOIIOAECHUN U OTIBITOB;

* paznuyaTth  AOKCOEPUMEHTAJIBbHO  KUCIOTHI W IIETOYM,  MOJIb3YSCh
UHANKATOPAMU; OCO3HaBaTh HEOOXOJIUMOCTh COONIOACHUSI Mep O€30MacHOCTH MpU
oOpalieH’y ¢ KUCIOTaMU U IIeI0YaMH.

* pacKpbIBaTh CMBICH nepuoanydeckoro 3akoHa J[. . Menneneena;

* OIMCHIBATh U XapaKTEPHU30BaTh TAOJIUUYHYIO (POPMY MEPUOANUECKON CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB;

* XapaKTEepU30BATh COCTAB ATOMHBIX SIJIEP U PaACIIPEICICHUE YUCIIA IJIEKTPOHOB
10 JJIEKTPOHHBIM CJIOSIM AaTOMOB XWUMMYECKUX OJJIEMEHTOB MaJbIX IEPUOIOB
NIEPUOANYECKON CUCTEMBI, a TAKXKE KalIus U KaJIbLIUS;

* pa3nuyarh BUABl XMMHUYECKOM CBS3U: MOHHYIO, KOBAJIEHTHYIO IOJSPHYIO,
KOBAQJIEHTHYIO HENOJSIPHYIO U METAJUINYECKYIO;

* 1300pakaTh OSJIEKTPOHHO-UOHHBIE (POPMYINBI  BEMIECTB, OOpPa30BaHHBIX
XUMHUYECKUMU CBS35IMHU PA3HOTO BUJIA;

* BBISIBJISITH 3aBUCHUMOCTD CBOVCTB BEIIECTB OT CTPOCHUS UX KPHUCTAIIMYECKUX
PELIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJNINYECKHUX;

* XapaKTepU30BATh XUMHUUYECKHE DJIEMEHTBI M HUX COCJAUHEHHS HA OCHOBE
MOJIOKEHHUSI DJIEMEHTOB B MEPUOJUUYECKON CUCTEME U OCOOEHHOCTEH CTPOCHUS UX
aTOMOB;

* XapaKTEpU30BATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHNE NEPUOANYECKOTO

3aKOHA W TMEPUOAUYECKON CHCTEMbI XMMHUUYeckux sneMmeHToB [. . MeHneneena;



* OOBSACHATh CYyTh XMMHYECKHX MPOIECCOB W WX NPUHIUMIUAIBHOE OTJIIMYHE OT
(pu3nUeCKUX;

* Ha3bIBAaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIHIA;

* YCTaHABJIMBATh MPUHAJJICKHOCTh XUMHUYECKONW PEAKIMU K OMNPEIeIEHHOMY
TUIy MO OJAHOMY W3 KJIacCHU(UKAIMOHHBIX MPU3HAKOB: 1) MO YUCIy U COCTaBY
HCXOJIHBIX BEIECTB U MPOAYKTOB PEAKIUM (pEaKIUu COETUHEHHUs], Pa3I0KECHHUS,
3amelnieHrus U oOMeHa); 2) MO BBIJACICHUIO WM MOTJIOMICHUIO TEIUIOTHI (peakiuu
AK30TEPMHUYECKHE M DHIOTEPMUUYECKHE); 3) MO U3MEHEHHIO CTEICHEW OKHUCICHUs
XUMHUYECKUX DJIEMEHTOB (pEakIuu OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIC); 4) MO
oOpaTtuMocTu npoiecca (peakiuu oopaTuMbie U HEOOpaTUMBIE);

* COCTABJISITh YPaBHEHUSI JICKTPOJIUTHUCCKOMN JUCCOIUAIINM KUCITIOT, MIEI0UCH,
COJICH; TIOJTHBIC M COKPAIIEHHBIC MOHHBIC YPaBHEHUsI peaKIuii 0OMEHa; ypaBHEHUSI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITU;

* IPOTHO3UPOBATH MPOJAYKTH XUMHUECKUX PEaKIUid 1Mo ¢hopmysiaMm/Ha3BaHUSIM
UCXOJHBIX BEIIECTB; ONPEICNISITh UCXOJHbIE BEUIECTBA MO (PopMysiaM/Ha3BaHUSM
IPOJIYKTOB PEAKIINH;

* COCTABJISITh YPaBHEHHUS PEaKIUi, COOTBETCTBYIOIIUX IOCIEIOBATEIbHOCTH
(«1enoykKe») NpeBpalleHUil HEOPraHUYECKUX BEUIECTB PA3IMUHbBIX KIIACCOB;

* BBISIBJISITH B IPOLIECCE DKCIIEPUMEHTA MPU3HAKHU, CBUIETEIbCTBYIOIIUE O
IPOTEKAaHUHU XMMHUYECKON peaKklny;

* IPUTOTOBJISITH PACTBOPHBI C OMNPEACIEHHON MAaCCOBOM JI0OJIEW pacTBOPEHHOTO
BEILIECTBA;

* ONpENENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCJIOT M IIEIOYEH MO
M3MEHEHUIO OKPACKU MHAUKATOPOB;

* IPOBOJUTh KAYECTBEHHbIC PEAKIIMH, MOJITBEPKIAIONINE HAIMYHUE B BOJHBIX
pacTBOpax BEUIECTB OTJEIbHBIX HOHOB

* ONpENENATh MPUHAIIC)KHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3
M3YYCHHBIX KIJIACCOB/TPYIIT: METAIIbI W HEMEeTaJUlbl, OKCHIbI, OCHOBAHWUS,
KHUCJIOTHI, COJIU;

* COCTaBJISITH (DOPMYJIbI BEIIECTB MO UX HA3BAHUSIM;

® onpeacIATbL BAJICHTHOCTD U CTCIICHDb OKUCJICHHA 3JICMCHTOB B BCHICCTBAX,



* COCTaBJATh (POPMYINIbI HEOPTaHMYECKUX COEIMHEHUW MO BAJEHTHOCTAM U
CTENEHSIM OKHCIIEHUS HJIEMEHTOB, a TAaK)K€ 3apsJaM MOHOB, YKa3aHHBIM B TaOJuLe
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U COJIEH;

* OOBACHATh 3aKOHOMEPHOCTH HW3MEHEHUs (PU3MYECKUX M XUMUYECKHUX
CBOICTB MPOCTBIX BEIIECTB (META/NIOB M HEMETAJUIOB) M HUX BBICHIUX OKCHUJIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOT'O U TPETHETO MEPUOIOB;

* Ha3bpIBaTh OOLIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE JJI TPYII OKCHUOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIE IS KaXIOro U3
KJIACCOB HEOPTaHMYECKUX BEILECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJIUTH MPUMEPHI PEAKIUM, MOATBEPKIAIMINX XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCHUIOB, KUCJIOT, OCHOBAaHHUM U COJIEH;

* OIIPEIECIATh  BEIIECTBO-OKUCIUTENb M BELIECTBO-BOCCTAHOBUTEIb B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX;

* COCTaBJISATh OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIM OaslaHC (UIsI HM3Y4YEHHBIX
peakLnii) 10 NMPEIIOKEHHBIM CXEMaM PEaKIIMii;

* IPOBOAUTH JJAOOPATOPHBIE OMBITHI, TOJATBEPKIAIOLINE XUMUYECKIE CBOMCTBA

OCHOBHBLIX KJIACCOB HCOPTAHNYCCKHUX BCIICCTB,

BuvinyckHuKk nosyuum 603M0MNCHOCHb HAYYUMbCA:

* 2PAMOMHO 00PAUAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0co3Hasamb  HeobX00UMOCMb  COOMOOeHUs  NPABUl  IKOJIOCUHYECKU
be30nacno020 nogedenus 8 okpydcarouell NPUpooHoll cpeoe;

* NOHUMAMb  CMBICA U HeoOX00UMOCMb  CcOOMOOeHUs — NPEeONUCAHUL,
npeonazaemvix 8 UHCMPYKYUSIX NO UCNONb30BAHUIO NeKAPCME, CPeoCms Oblmoeol
Xumuu u op.;

* UCNONL3068aAMb  NPUOOPEmMEHHblE  KIOYegble  KOMHEMEeHMHOCMU — Npu
BbINOJIHEHUU UCCTIe008AMEIbCKUX NPOEKMO8 N0 U3YUEHUIO CBOUCMS8, CHOC0008
NoJIy4eHUs U pacno3HaeaHus 6euecms,

* Pa3euUBaAMb KOMMYHUKAMUBHYIO KOMNEMeHMHOCMb, UCHOIb3YS CPeocmaa

YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu YyyeOHUKa u



OONOTHUMENbHOU — TUMEPAmypol,  CHPABOUYHLIMU — MAOIUYAMU,  NPOSABAAMDb
20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUs NpU 00CYHCOeHUU pe3yabmamos
8bINOJIHEHHOU pAOOmMbl,

* 00beKMUBHO OYeHUusamsv UHGOpMayulo o0 eewjecmeax U XUMUYeCcKux
npoyeccax, Kpumuyecku OMHOCUMbCA K  NCEBOOHAYYHOU  UHGDOpMayuu,
Heod0OpOCo8eCcmMHOU peKaame, Kacarujeucs UCnoIb308aHUs PA3TUYHBIX GeUeCms.

* 0CO3HABAMb  3HAYEHUEe MeopemuyeckKux 3HaHui Ol NpaKmuiecKkou
oesmebHOCmU 4elo08eKd,

* OnucvlBamv  U3YUeHHble 00beKmbl KAK CUCMEeMbl, HNPUMEHSS JO2UKY
CUCMEeMHO020 aHaiu3a;

* NPUMEHAMb  3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUHECKOU  CUCmembl
XUMUYECKUX DJIeMEHMO8 Ol OOBACHEeHUs. U NpeosUOeHUsl C80UCME KOHKDPEMHbIX
geujecms;

* pazeu8amv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCEOM YeryOeHuUs
3HaHUli 06 UCMOPUU CMAHOBNEHUS] XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoouUdecKo20 3aKOHA KAK 00H020 U3 8ANCHEUUUUX 3AKOHO8 NPUPOObl, A MAKH#Ce
0 COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmagnames MOJNEKYIAPHbLE U NOJIHbLE UOHHbIE YPABHEHUS N0 COKPAUWEHHBIM
UOHHBIM YDABHEHUSM,

* NPUBOOUMDb  NPUMEPLL  Peaxkyull, NOOMEEPHCOAOUWUX — CYUWeCmMBOBAHUE
83AUMOCBAZU MeAHCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCm8;

* NPOCHO3UPOBAMb  Pe3YIbMmambl 8030€UCMBU  PATUYHLIX (DAKMOPO8 Ha
UsMeHeHUe CKOPOCMU XUMUYEeCKOU peakyuu,

* NPOCHO3UPOBAMb  Pe3YIbmamsbl 8030€UCMBUL  PATUYHLIX (DAKMOPO8 HA
cMeweHue XUMUYECKO20 PAGHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA GeuecmE HaA OCHOGE UX COCmasa u
CMpOoeHUs,

* NPOCHO3UPOBAMb CNOCOOHOCMb BEUieCmBa NPOAGIAMb OKUCIUMENbHbIEe UTU
80CCMAHOBUMENbHBIE CBOUCEA C YUEMOM CMmeneHeu OKUCAEHUS 3J1eMeHMOs,

6X0@}2M4MX 6 €20 cocmaes,



* BLIAGNAMb  CYWECMBOBAHUE — 2eHEeMUYEeCKOU  83AUMOCEA3U  MeHCOY
geujecmeamu 8 psody: npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COJlb,
* 0p2anU308b16aMb, NPOBOOUMb YUEHUYECKUe NPOeKmbl HO UCCIe008AHUIO

ceolicma eeuecme, UMernwux 6Al0CHoOE npakmuiecKkoe 3Ha4erue.



IToypouHoe IuIaHUPOBAHUE

No | Tema u Tun ypoka Hara DJIeMEHTBhI CO/IePKAHUSA Ilaa
o/ IIpeamerHbie
I
BBeI[eHI/Ie. Oﬁlllaﬂ XapPpaKTEPUCTUKA XUMHUYECCKUX JIEMEHTOB U XUMHUYECCKUX pealcuni/i. Hepu()ﬂ
xumMuyeckux 3jaemMenToB JI.U.MenaeneeBa. (104.)
1. | Xapakrepucruka ?{BOJ:[HBIFI uacTpykTax mo OT u Th. Hayuamcs: xapakrepu3oBaTh
apaKTePUCTUKA XUMHIECKOTO -3
XHMHYCCKOTO aJeMeHTa 1o noyioxkenuso B [ICXD :II(;I;/II/II/I(;{;: I;P(I)e;; :g;ﬁ;fé}llmso IEI%XS
DJICMEHTA Ha J.N. Menpeneena. JL.A. Menseneesa.
OCHOBAHHUHU €ro JleMoHCcTpanus: MOAETU aTOMOB Honyuam eosmoncrocms
IIOJIOXKCHUS B 3MEMEHTOB 1-3 —T0 neprojios HAy4umoCs. ONMUCBIBATh U3YYEHHBIE
HepHO TUYECKON 00BEKTHI KaK CHCTEMBI, IIPHUMEHSS
CHCTEME JIOTUKY CUCTEMHOT'0 aHaJIu3a
. N. MenneneeBa
2. CBoiicTBa OKCHJIOB, XI/IMI/I‘ICCIﬁI/IC CBOWCTBa OKSI/IJIOB, Hayuamcs: na3piBath o0Ime
KHCIIOT, OCHOBAaHMWI U OCHOBaHHUH , KUCIIOT, COJTGI/IUB CBCTC XHMHUYECKHE CBOMCTBA KUCIOTHBIX,
o TCOPUH SJICKTPOIIUTHICCKOU OCHOBHBIX OKCHU OB, KUCJIOT,
COJICH B CBCTC Teova/II/I JIMCCOIMAIIMH ¥ OKUCIICHNUSI- OCHOBAaHHIA 1 COJIeH C TIO3HINN
OJICKTPOJIUTUICCKOHN BOCTaHOBJICHUSA TD/1; IPHBOAUTE HPUMEPHI
JUCCOLIMAIIU U peaKIuii, HOATBEPKAAFOIINX
OKHCJICHUSI- XHMHUYECKHE CBOMCTBA: OKCHIIOB,
BOCCTAHOBJICHUS KHCJIOT, OCHOBaHMH, COJICii;
OMpEJIeISATH BEIIECTBO — OKUCIIUTEIE
1 BEUIECTBO —BOCCTAHOBUTEND B
OBP;
Ilonyuam eo3modncrocms
HayuumvCcs: NPOrHO3UPOBAThH
CIOCOOHOCTD BEILECTBA TPOSIBIISAT
OKHUCJIUTEIbHBIE WIN
BOCCTAaHOBUTEIIBHBIE CBOKCTBA C
Y4ETOM CTETIEHEH OKUCIIECHUS
3JIEMEHTOB, BXOASILUX B €r0 COCTAB
3. | AMdoTepHbIe OKCHIBI IlonsTHE O IEPEXONHBIX IMEMEHTAX. Hayuamca: xapakrepu3oBaTb
¥ THIAPOKCHIBI AmporepHocTb. 'eHeTHIeCKIH psizt XMMHYECKHE CBONCTBA aM(pOTEPHBIX
NEPEXOAHOI03JICMECHTA. OKCHIOB U THIPOKCHUJIOB;
Jla6.onbit: 1.Ionyyenue THApOKCHAA UCIIONIb30BaTh MPU XapaKTEPUCTHUKE
LMHKa 1 NCCICA0BAHNC IO CBOHCTB BEILECTB MOHATHE «aM(OTEPHOCTEY,
MIPOBOAUTD ONBITHI,
MOJTBEPKIAIOLIUE XUMUIECKUE
cBolcTBa aM(DOTEPHBIX OKCHJIOB U
TUAPOKCHUJIOB;
Honyuam eo3modncrocms
Hayuumuvcs: 0CO3HABATh 3HAUCHHE
TEOPETUUECKUX 3HAHUM ISt
MIPaKTUYECKON AESITETbHOCTH
YeJnoBeKa
4., HepI/IOI[I/ILIeCKI/Iﬁ Crpykrypa [ICXD JI.1. Menneneena. Hayuamcs: oniceBaTh 1
3aKOH U CtpoeHue atoMa. @U3HIECKUI CMBICTT XapaKTepPHU30BaTh TAOIHMIHYIO
TOPSIKOBOIO HOMEpa, HoMepa 1eproza, | dopmy IICXD JI.M. Menneneena;
ITeproanyeckast HOMepa IPYIIIB XUMUYECKOTO JIEMEHTA
JIeNaTh YMO3aKIOUEHHUS O XapaKTepe
cucrema B [ICXD JI.W. Menneneea. [Ipuanssr

. . MeHpeneeBa B
CBETE YUYEHHUS O

HM3MCHEHHUS CBOMCTB XUMHUYECKHX
OJICMCHTOB M UX COG,HI/IHGHI/Iﬁ B

M3MCHEHUS CBOMCTB XUMHICCKHUX
JJICMCHTOB C YBCIIMYCHUCM 3apA10B

ATOMHBIX A€EP.




CTPOCHUU aToMa

MEPUOAX U TPYIIIAX, TTIaBHBIX
moxrpymmax [ICXD JI.M. Menneneesa,
JleMoHCcTpaNuUs: pa3IuUHbIC (OPMBI
TaOJIHUI IEPUOANICCKON CHCTEMBI.
Jlad.onbIT: 2.MoaenupoBaHue
noctpoenus [lepuonnueckoid CUCTEMBI
J.N. MenpneneeBa

HO/Zy’-tam B03MOIHCHOCNb
Hayltul’}’leﬂ: MPUMCHATH 3HAHUSA O
3aKOHOMCPHOCTAIX HepHOHPI‘IeCKOfI
CUCTEMbI XUMHYCCKHX 3JICMCHTOB
JIIsL OOBSICHEHHS U MpSABUACHUA
CBOMCTB KOHKPCETHBIX BCHICCTB

Xumuyeckas
OpraHu3aIus KUBOU
Y HEKUBOU ITPUPOIBI

Xumuueckasi OpraHu3anus >KUBOH U
HEXUBOU MPUPOABL. XUMUUECKUI
COCTaB s1/ipa, MAaHTUU U 3EMHOM KOPBI.
XUMUUECKHE FTIEMEHTHI B KIETKaX
JKUBBIX OpraHU3MOB. Makpo- u
MHUKPO3JIEMEHTHI.
JdemoncTpanusi:Mozenb cTpoeHus
3eMHOTO I1apa B MONEPEeYHOM
paspese

Hayuamca: xapakrepu3oBaTh
XUMUYECKHUM COCTaB >KMBOM KJIETKH;
COCTaB si/ipa, MAHTUU 3€MHOM KOPBI;
THonyuam eo3modicrocmo
HAYy4umscs: OOBSICHATH MHP C TOUKH
3pEHUS XUMHHU

Knaccuduxarus
XUMHUUYECKUX PEaKINi
10 Pa3IUIHBIM
OCHOBAHMSIM

O000111eHHE CBEEHUN 0 XUMUYECKHUX
peakiusx. Knaccudukarus
XMMHUUYECKUX PEaKLUi 110 pa3In4yHbIM
OCHOBAHUSIM:

COCTaBY M YHCITy PEarupyrouumx 1
00pa3yrouXxcs BEEeCTB, TEIIOBOMY
s¢dexry,

HAIpPAaBJICHUIO, U3MEHEHHUIO CTereHen
OKHUCJICHHSI DJIEMEHTOB, 00pa3yIoIInuX
pearupyroliue BelecTsa, dase,
UCIIOJIb30BAHUIO KaTaIn3aTopa.

JIa0. onbITHI.

3. BameleHue Keae30M MEeIU B
pactBope cyabdara meau (11)

Hayuamcs: ycTaHaBIMBaTh
MPUHAJTIC)KHOCTD XUMHYECKOH
pEaKMU K ONMPEAEIEHHOMY THILY 110
OJTHOMY M3 Ki1acCH()MKAIMOHHBIX
MIPU3HAKOB: 1) IO YHCITy ¥ COCTaBY
HUCXOOHBIX BEUICCTB U HpO}IyKTOB
peaximu (peakiiy COeMHEHHS,
pa3IoKeHus, 3aMELICHUS 1 00MEHA);
2) 10 BBIJIEIECHUIO UK
TIOTJIOIIEHHIO TETUIOTHI (peaKkinu
9K30TEPMHUYECKUE U
9HIOTEPMHUYECKHE);

3) 110 U3MEHEHHIO CTEEHEH
OKHCIICHHSI XUMHYECKUX DIIEMEHTOB
(peakiuu OKUCTUTEIHHO-
BOCCTaHOBHUTEIIbHEIE);

4) o 06paTUMOCTH TpoIiecca
(peaxuuu oOpaTHMBbIC U
HeoOpaTHUMEIE);

THonyuam 603MONCHOCTb HAYYUBCSL:
COCTaBJISITh MOJICKYJISIPHBIE U
TMOJIHBIC HOHHBIE YPaBHEHUSI 1O
COKpAIICeHHBIM HOHHBIM
YpaBHEHHSIM.

[TonsiTue o ckopocTu
XUMHUYECKON
peakiuu

IlonsATHE O CKOPOCTH XMMHUYECKOH
peaxipm. QaKTOPHI, BIUSIONINE HA
CKOpPOCTh XUMHUYECKUX PEaKIIN.
JemoHcTpanuu:

3aBUCHMOCTH CKOPOCTH
XUMIYECKON PeakIiy OT IPUPOIBI
pearupyrommx BEIecTB.
3aBHCHMOCTD CKOPOCTH XHUMHUYECKON
peaxIyu OT KOHIIEHTPAIHH
pearupyrommX BEIecTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON
peaKnuu OT IUIOMAAN
CONPUKOCHOBEHHS pearipyrommx
BEIIIECTB («KHUIIAIITUH CIIOI).
3aBHCHMOCTD CKOPOCTH XUMHYIECKON
peaxuuu ot

TEMIEPaTyphl PEarupyrOITuX

Hayuamca: wazpBath (DaKkTOPHI,
BIUSIFOIIIME HA CKOPOCTh
XUMHIYECKON PEaKIiy U OOBSCHITH
WX BIUSHUE HAa CKOPOCTD
XUMHIYECKON peaKIiy; Ha3bIBaTh
(haKTOpPHI, BIHAIONIIE HA CMEIICHIE
XUMHIYECKOTO PABHOBECHSI.

Ionyuam 603modicHocmb
HAYy4UumbCs: TPOTHO3UPOBATH
Pe3yNIbTaThl BO3ICHCTBHS
pa3nuIHBIX (PaKTOPOB HA U3MECHEHHE
CKOPOCTH XUMHUUYECKOH PeaKluy;
MPOTHO3UPOBATH PE3YIbTATHI
BO3/ICHCTBHS PA3IUIHBIX (JaKTOPOB
Ha CMEUIEHUE XUMHYECKOTO
paBHOBECHS




BEIIIECTB.

JIab. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHIUYECKON PEaKIiu OT

MIPUPOJIEI PEarupPYIOIINX BEIISCTB Ha
MpUMepe B3aUMOAECHCTBUN KUCIIOT C
MeTaiaMH. 5. 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIH OT
KOHIICHTPAITUH PEarHp YIOITUX
BEIIECTB HA MPUMEPE
B3aUMOJICHCTBUS IIMHKA C COJITHOM
KHUCIIOTOM pa3IndYHON KOHIIEHTPAIIUH.
6. 3aBHCUMOCTb CKOPOCTH
XUMUYECKON PEeaKIU OT IUTOIIAIN
COMPUKOCHOBEHHUS Pearupyrommx
BEIIIECTB.

7.MopenupoBaHUe «KHUIISILIETO CIO0s.
8. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIiu OT
TEMIIePaTyphl PEarkHpyIOIIUX BEIICCTB
Ha pUMepe B3aUMOJICHCTBUS OKCUA
menu( 1) ¢ pacTBopoM cepHoit
KHCIJIOTHI Pa3IMYHON TeMIIepaTyphl

8. Karanuzatopst Karanuzarops! u katanus. Hayuamcs: ucnonb3oBaTh Npu
WHruouropsl. AHTHOKCH/IHTEI. XapaKTEPUCTHUKE NPEBPALLECHUN
JemoHcTpauuu: BEIIECTB MOHATHUS «KaTaJIU3aTop»,
['oMoreHHbI# 1 TeTepOreHHbIN «MHTHOUTOP», KAHTHOKCHIAHTHDY,
KaTaJIn3bl. q)epMeHTaTHBHbIﬁ HpOBO}II/ITb HCCIIOKHBIC XUMHWYCCKHUC
katanu3. arubuposanue. OIIBITHI U HAOIIOICHUS 32
JIa6.onbIThI: U3MEHEHHSMHU CBOMCTB CBOMCTB
9. Paznoxxenne BELLECTB B IPOLIECCE NIPEBPALLEHUH,
IIEPOKCUA BOIOPOA C IIOMOLLBIO cobmonate npasuna Th u OT.
okcuga maprania (IV) u xkaranassl. Ilonyuam eo3modncrocms
10. OGHapyxeHre KaTajla3bl B HAy4yumsCsi: TPAMOTHO 00paIaThest
HEKOTOPBIX MHUIIEBHIX MPOTYKTaX. C BEILIECTBAMU B ITOBCEIHCBHOM
11. MarubupoBanue B3aUMOACHCTBHUSA | KU3HU
KHCJIOT C METaJJIaMH YPOTPOITHHOM
9. | O6obIIEcHNE U Hayuamcs: o0001maTh 3HAHUS U
CHCTEeMaTH3aLus HpCI[CTaBHH"EL HX CXEM, TaOJIuIl,
N TIpe3eHTaImi
3HAHUU I10 TEMEC
«BBenenue»
10. KonTpoabHasn KoHTponb npeaMeTHBIX U Hayuamcsa: npuMeHSITh NOTy4EHHbIE

padoraNel MeETaNpeIMETHBIX YIeOHBIX EUCTBUI | 3HAHUA U CHOPMUPOBAHHBIC YMEHUS
o TeMe « BBenenue. JUTS PEIIeHUsT yIeOHBIX 3a/1a9

1O TeMe OO0mras xapaKTepUCTHKa XUMHIECKIX

«BBenenue» 57IEMEHTOB ¥ XUMUYECKUX PEaKIIHil.
Ilepnoauueckuii 3aKoH 1
Ilepnonuueckast
CHCTEeMa XMMHYECKHX YJIEMEHTOB
. N. MenneneeBa

Tema 1. Meranbi(184.)
11. | Ilomoxxeuue Tlonoxxenne meTamioB B Hayuamcs: xapakTepu3oBaTh

3JIEMEHTOB-METAJIOB
B Ilepunoanueckon
CHUCTEME

Ilepunoguueckoit cucreme
XHMHYECKHX 3JICMECHTOB
. N. MenneneeBa. Metamnueckas

METaJUTHI TI0 UX TTOJIOKECHHUIO B
[NCX5 A.N.Menneneesa,
OIMMCHIBATH CTPOCHHE (




. 1. Menneneesa u
0COOEHHOCTHU
CTPOCHHUS UX
atomMoB. OU3NYECKHE
CBOMCTBA METAJJIOB.
CruiaBbl

KpHUCTAJLTHYCCKAs perreTka 1
MeTaJsIndecKasi XUMHYECKast CBA3b.
Oo6mrme hu3naeckre CBONCTBa
MeETaJlJIOB.

CiaBbl, MX CBOMCTBA U 3HAUCHUEC.
JdeMoHcTpanum:

OO0pasIsl CIIaBoB

(hu3myeckre CBOMCTBA METAILJIOB,
00BSACHATH 3aBUCHMOCTH CBOMCTB
METaJJIOB OT UX MOJIOKEHUS
[ICXS JI.1.MeHnneneena;
Tonyuam 6o3modncrnocms
Hayuumuvcs: MIPOrHO3UPOBATh
CBOWCTBA HEU3YUCHHBIX
9JIEMEHTOB M MX COSAUHEHHUH Ha
OCHOBE 3HAHHI O
TIEPUOTMTYECKOM 3aKOHE.

12. | XuMuueckue XUMHUYECKHE CBOMCTBA METAJNIOB Kak | Hayuamcs: onuchIBaTh CBOMCTBA
CBOMCTBA METAILIOB BOCCTAaHOBUTEJICH, a TAKKE B CBETE X | BEHICCTB HA OCHOBE HAOJIOICHUI
TIOJIOKCHUS B DIICKTPOXUMHUICCKOM 3a UX MPEBPAIICHUSIMH,
PNy HATIPSDKCHUH METaJUIOB. JIEMOHCTPHUPYEMBIMH YIUTEIIEM,
JemoncTpauuu: Bzaumonerictere HCCIIeIOBaTh CBOMCTBA BEIIECTB
METAJUIOB C HEMETaJJIaMU. B XOJIC BBITOJTHCHUS
JIa6. onbiThl: 12.B3anmMoneiictBue 712a00paTOPHOTO ONBITA, JIENATh
PacTBOPOB KHCIIOT H COJICH C BBIBOJIBI O 3aKOHOMEPHOCTSIX
MeTaJTaMu CBOWICTB METAJIJIOB B TIEPUOAAX U
rpyImmnax.
THonyuam eo3modrcHocmo
Hay4uumuCsi: MPOTHO3UPOBATH
XHMUYECKHE CBOMCTBA
HeI/ISy'{eHH])IX DJIEMEHTOB U UX
COCJIMHEHUI Ha OCHOBE 3HAHHIA O
MEPUOTUYCCKOM 3aKOHE.,
13. | MeTayuibl B TIPHUPOJIE. Mertasuel B mpupoae. Oorime Hayuamcs: coctaBasTh
O6umue CIOCOOBI UX TONTYYEHHUSI. YPaBHEHHUS PEAKLUH , JIEXKAIIKX B
JIa6. onbITHI: OCHOBE TOJTy4EHHS METAJIOB.
CrocoObI X
13. O3HaxkomieHne ¢ pygamu xenesa | Ilonyuam 6o3modcHocms
NOJTy4CHNA 14. OKpamMBaHue IUIAMEHH CONSAMH | HAYYUMbCA: TIPUBOIATE
LIEJIOYHBIX METAJIIIOB IIPUMEPBI YPAaBHEHUH pEaKLMii,
JISKAIIUX B OCHOBE
MPOMBIILICHHBIX CIIOCOOO0B
MOJTYYEHHUS YyT'yHa U CTaH.
14. | Penienue pacyeTHBIX Pacuernble 3aaum 110 ypaBHEHUAM Hayuamca: pewaTth pacueTHbIE
3a/1a4 ¢ MOHATUEM XUMIMECKHX PEAKIH, IPOTEKAIONIX | 3a]1a4H IO ypaBHEHAM
C y4acTHeM METaJIOB U UX XUMHYECKHUX PEaKITHid,
maccosas 00 y
COCIMHEHMH MPOTEKAOIINX C YYaCTHEM
6b1X00a NPOOYKMa METAJUIOB M UX COSIMHEHIIA.
Honyyam eo3modcHocms
Hay4umouCcs: pemarhb
ONTMMITHAHEIC 33Ia9H.
15. | Ilousatue o KOppOo3uu Koppozust meTamioB u ciocoOb1 Hayuamcsa: necnonb30BaTh Opu
METALUIOB 00OpEOBI ¢ Heit XapaKTEPUCTHKE METAJUIIOB M UX
COCIMHEHUH MTOHATHUS KKOPPO3US
METaJUIOBY, «XIMHYECKast
KOpPO3HSD»,
«INEKTPOXUMUIECKAS
KOPPO3HSDY, HAXOIUTH CITOCOOBI
3aIUTHl METAIUIOB OT KOPPO3HH.
Honyyam eo3modicnocmy
Hayuumocs : IPAMEHATH 3HAHUS
0 KOPPO3HH B )KH3HH.
16. | IllemouyHble METAJIBL: OO0mras xapaKTepUCTHKA MIETOTHBIX Hayuamuca: naBats

oOmas

MeTayuioB. MeTassl B IpHpoJIe.
O01mue cnocoObl X MOITyYCeHUSI.

XAPAKTCPUCTUKY HICTIOYHBIM
METaJlJIaM 110 UX IMOJIZKCHHUIO B




XapaKTepPUCTUKA CtpoeHue aTOMOB. [ICX5 JI.1.Menneneera,
[{enoynble MeTAITBI — MPOCTHIE HCCIIeN0BaTh CBOMCTBA
BEIIIECTBA MIETOYHBIX METAJIJIOB — KaK
MIPOCTHIX BEIIECTB.
Tonyuam 6o3modncrnocms
Hayuumuvcs: TPaMOTHO
oOpamarbcs C BemeCTBaMU B
TTOBCETHEBHOW KW3HHU.
17. | Coeqnuenus Baxwueiime coeMHEHHS 11IeTT0YHBIX Hayuamcs: xapakTepu3oBaTh
ILEJOYHBIX METAIIOB METaJUIOB — OKCHIBI, THAPOKCUIBI B | (PU3MYCCKHE U XUMIUYCCKHE
con (XJI0pHIBI, KapOOHATEHI, CBOICTBa OKCUJIOB U
Cynb(aThl, HATPATHI), UX CBOMCTBA U THJIPOKCHJIOB TIETOYHBIX
MPUMEHEHNE B HAPOJHOM XO3SIMCTBE. METAaJIJIOB, COCTaBJISATh
Kanuitaeie ymnoOpeHus. XUMHUYECKUE YPaBHEHUS,
JemoncTpauuu: XapaKTepU3YIOIINE CBONCTBA
OO0pas3ipl METOYHBIX U [IEIOYHBIX METAJJIOB, pPEIaTh
IEIOYHO3EMEJIbHBIX METaJIOB. IETIOYKW MPEBPAILICHUH.
BzaumoneiictBue HaTpus, TUTHS C Tlonyuam 6o3modncHocms
BoZOM. B3aumonelicTBue HaTpus ¢ HAY4YUMbCs: COCTABIAThH
KHCIIOPOJIOM «IIETIOYKWY MPEBPAIICHUH.
18. | lllemouyHO3eMeEIbHBIE OO11as XapaKTEePUCTHUKA DIIEMEHTOB Hayuamobca: naBathb
MeTauIbl: 00mas ri1aBHoO# noarpymnel I rpynmer. XapaKTEpUCTUKY
CtpoeHue aTOMOB. IEI0YHO3EMEIbHBIM METaJlJIaM
XapaKTepUCTUKA
[llenouHo3eMenbHbIE 1o ux nowkeHuro B [ICXH
METaJIJIbl — TPOCThIE BEIIECTRA. JI.N.MeHnneneena,
XapaKTepu30BaTh COCTaB aTOMOB,
HCCIIEIOBATh CBOMCTBA
LIEIOYHBIX METAJIJIOB — KaK
MIPOCTHIX BEIIECTB.
Honyyam eo3modcHocme
Hay4umuCcs: TPaMOTHO
o0pallaThesi ¢ BEIECTBAMH B
MOBCEIHEBHOM >KU3HU
19. | Coennuenus Baxneitmue coequHeHNs Hayuamcsa: xapakTepu3oBaTh
EJ0YHO3EMETbHBIX HICIIOYHO3EMEIbHBIX (bmvnqecme U XUMHYECKHE
METaJUUIOB — OKCHIBI, THAPOKCUABI K | CBOMCTBA OKCHUIOB U
METAJJIOB
con (XJIopuasl, KapOOHATEHI, THIPOKCH]IOB
HUTpAThI, Cynb(artel, Gocdarel), UX | METOYHO3EMEIBHBIX METAILIOB,
CBOWCTBA U NMPUMEHEHHE B HAPOJAHOM | COCTaBJIATH XMMHUYECKUE
XO3SHMCTBE. ypaBHEHHS, XapaKTepU3YIOIIIe
JemoHcTpanuu: CBOMCTBA IICIIOYHBIX METAIIOB,
BzaumoneiicTBre Kajablys ¢ BOJOM. pelmaTh «UENOouKID)
BzaumoneiictBue Mmaraus c [IPEBPALLIEHUM.
KHCIIOPOJIOM. Honyyam eo3modcHocms
JIa6. onbIThI: Hay4umsCcs: COCTABIATH
15. B3aumoneiicTBre KaabIus C UETIOYKW» MPEBPALLEHUI
Bonoii. 16. [lomydenue runpokcruaa
KaJIbIUS U UCCIIEIOBAHKE €ro
CBOMCTB
20. | AmroMuHUN — Crtpoenne aToma, pusmueckue 1 Hayuamuca: naBats
TIePEXOIHBIH XUMHYECKHE CBOMCTBA alTFOMUHUS KaK | XapaKTEPUCTUKY ATFOMHUHUS 10

aneMeHT. Pusnyeckue
U XUMUYECKUE
CBOMCTBA AJIIOMUHUSL.
[Tonyyenue u
IIPUMEHEHHE
AIIFOMUHUS

IIPOCTOTO BEIIECTBA

ero noipkeruro B [ICXD
J..Menneneena,
XapaKTepPHU30BaTh COCTaB aTOMa,
XapaKTepU30BaTh (PH3MUCCKHE U
XHUMHYECKHE CBOMCTBA
aIIOMUHUS, O0OBICHATH
3aBHCHMOCTH CBOMCTB aJIFOMHUHUS
ot ero nojoxenus B [ICXD
JI.M.MeHnneneeBa, 00bICHATh




TMIPUYIHHBI XUMHYICCKOMH
WHEPTHOCTH ATFOMIHUS.
THonyuam 6o3modncHocms
HAYYUmsCs: TpaMOTHO
oOpamarbes ¢ BemeCTBaMU B
MOBCETHEBHOM JKU3HU

21.

CoenuHenus
TIOMUHUS —
OKCHJI ¥ THIPOKCHUI,
uXx aM(pOTEpHBIii
XapaxTep.

CoennHEHU aTIOMUHUS —
OKCHJT ¥ THIIPOKCH]I, UX aM(pOTSPHBII
xapakrep. Baxxneiime comu
AJFOMUHUS.

[IprMeHeHrEe aTFOMHUHUS B €r0
COEIUHEHUH.

JIa0. onbITHI:
17.Mlonyuyenue
THIPOKCHIA ATFOMUHUS U
HCcCIeA0BaHue

€ro CBOMCTB.

Hayuamca: xapakTepu3oBatb
(u3nueckre 1 XUMHYECKHUE
CBOICTBa OKCHJIAa M TUAPOKCHA
AFOMUHUS, COCTABJISTh
XHUMUYECKHE YpaBHEHUS,
XapaKkTepU3yIoIIre CBONCTBA
AIIOMUHUS, PEIaTh «LETIOYKID
IIpeBpalleHUH.

THonyuam eo3modrcHocme
HAy4umvCcs: COCTaBIATh
«IIETIOYKN» TpEeBpalleHN I

22.

IIpakTuyeckas
padora Nel
OcyiecTBiieHNe
LETIOYKHA XUMUYECKUX
MpEBpaICHU I

OcyliecTBICHUE HEMOYKH
XUMHYECKHX
MpeBpaleHui

Hayuamcs: obpamathes ¢
71a00paTOpPHBIM 000PYAOBaHUEM
U HarpeBaTeIbHBIMH TIPHOOPAMHU
B COOTBETCTBUM C IIpaBHUIaMU
TEXHHMKHU 0€30IacHOCTH,
OIMMCBIBATh XUMHUYECKUN
OKCIIEPUMEHT C MOMOIIBIO S3bIKA
XHUMHH, ICJIaTh BBIBOABI 110
pe3yabpTaTaM dKCIIePUMEHTA.
Tonyuam goszmooicrHocmo
HAay4yumsCsl: 0OCO3HABATh
HEOOXOAUMOCTb COOIIOAECHNS
npaBuwia b u OT s coxpaneHus
3JI0POBbBsI OKPYKAIOIIHX.

23.

Keme3o — aneMeHT
Vlirpynmsr
MMOOOYHOM

IO ITPYTIITHI.
duznyeckue u
XUMHUYECKUE
CBOIMCTBA JKeJie3a.
Haxoxnenue B
MIPUPOJIE.

Pacnonoxenue xenesa B IICXD/1.1.
MeHzeneeBa U CTPOSHHE €r0 aTOMa.
dusnyeckrue 1 XUMHYECKHE CBOKMCTBA
JKele3a — MPOCTOro BEIECTBa

Hayuamuca: naBatb
XapaKTEpUCTUKY XKelle3a O ero
nomkenuio B [ICXD
JI..Menneneera,
XapaKTepU30BaTh COCTaB aTOMa,
XapakTepu30BaTh PU3HMYECKUE U
XUMHYECKHE CBOMCTBA JKene3a,
00BSICHATEH 3aBUCHMOCTE CBOMCTB
JKelie3a OT ero IOJIOKEHHUS B
[ICX3 JI.M.Menneneena,
HCCIIENOBATh CBOICTBA JKee3a B
XO0JI€ BBIITOJHEHUS
1a60paTOPHOTO OTIBITA,
OIIMCHIBATh XMMUYECKHUI
SKCIIEPUMEHT.

Honyyam eo3moacHocms
Hay4umoCs: TPAaMOTHO
oOpamiaTbes C BemecTBaMU B
MHOBCEIHEBHOMN KU3HU

24,

CoenuHeHus Kenesa
+2,+3 ux
Ka4eCTBEHHOE
oTpeJieNieHue.
I'enetnueckue psabi
Fe *2u Fe *3.

Tenetuueckue psaapl Fe? u Fe3*
Baxneiimue conu xene3a. 3HaueHHE
JKee3a

M €T0 COSAMHEHUH T IPUPOABI U
HapOAHOI0 XO3sIHCTBA.
JemoncTpauuu.

BsaumoneiicTBue METAILIOB C
HemeTaiamu. [lonydenue
rugpokcunos xenesa (1) u (11I).
JIa0. onbITHI:

18. B3anMmoneiicTBue Kenesa ¢
COJITHOM KHCIIOTOM.

19. TTomyyeHre THAPOKCHIOB XKele3a

Hayuamcsa: xapakTepu3oBatb
(u3mdeckre 1 XUMHYECKHE
CBOMCTBA OKCHJIOB U
TUIPOKCHJIOB JKee3a,
COCTaBJISATh XMMUYECKHE
YpaBHEHHS, XapaKTePUIYIOIIIe
CBOMCTBA COCIUHCHHMI XKeme3a,
MIPOBOAMTH KAUECTBEHHbBIE
peakuuu, TOATBEPKAAIOIINE
HaJU4Yue B BOJHBIX PacTBOpax
KAaTHOHOB eJie3a, peliaTh
UETIOYKW» MMPEBPALLIEHUH.
Honyyam eo3modicnocmo




(IT) u (III) 1 n3y4eHue MX CBOWUCTB.

HAY4YumvCs: COCTaBJIATh
UETIOYKW» MPEBPAILIEHUH,
COCTaBIIATh MOJIEKYJISIPHBIE U
MIOJIHbIE HOHHBIE YPaBHEHUS 110
COKpAILIEHHBIM HOHHBIM
YpaBHEHUSM

25. HpaKTquCKaﬂ ITonydenue u cBoWCTBa COEIMHEHUIN Hayuamcsa: obpamatsces ¢
padora Ne2 MeTaJlJIOB J1a060paTOPHBIM 000PYIOBaHUEM
Tonyuenne u W HarpeBaTelIbHBIMU TPUOOpaMH

o . B COOTBETCTBHH C TIPABUIIAMHU
CBOHCTBA COCIMHEHNHN TEXHHKH 6e30MacHOCTH,
MECTaJIJIOB OIIMCHIBATh XMMUYECKHUI

9KCIEPUMECHT C ITOMOIIBIO A3bIKa
XHUMUH, JeJIaTh BEIBOABI TI0
pe3yabTaTaM 3KCIICPUMEHTA.
Honyuam so3mozicrnocmo
HayuumsCcsi: 0OCO3HABATH
HEO00XOUMOCTb COOTIOCHHMS
npaBun b u OT s coxpaHeHus
3I0POBbSI OKPYKAIOIIHX.

26. HpaKT]/]qec](a;[ Penrenne sxcriepuMeHTaTBHBIX Hayuamcs: obpamatbes ¢
padora Ne3 3a/la4 Ha pacrio3HaBaHUE U n1a00paTOpHBIM 000PYAOBaHUEM
PeIHeHI/Ie nonyquI/Ie COCJUHCHU N METAJIJIOB u HaneBaTeHbeIMI/I HpI/I60paMI/I

B COOTBETCTBHUU C l'[paBI/IJ'laMI/I
9KCIIEPUMEHTAIIBHBIX TEXHHKH 6e30MacHOCTH,
3aJ1a4y Ha ONMCBLIBATH XUMUYECKUN
pacrio3HaBaHUC U 9KCIMEPHUMEHT C IIOMOIIBIO sI3bIKa
HoﬂyquHe XHUMHH, ICJIaTh BBIBOABI 110
o pe3yJibTaTaM SKCIIEPUMEHTA.
COCANHCHIH Honyuam eo3modicHocme
METaJI0B HAay4yumsCsl: 0OCO3HABATh
HEOOXOAUMOCTb COOIIOAECHNS
npaBuin b u OT s coxpaneHus
CBOETO 3/I0pPOBbSI U
OKPYKaIOIIUX.

27. | O0oO0IIEeHNE 3HAHUH Hayuamcs: o0001maTh 3HaHUS U
o Teme «MeTaUIbD» MPE/ICTABISITh UX CXEM, TaOJIHIl,

npe3eHTaImi

28. | KonTpoJbHasi KoHTpoIb NpeMeTHBIX 1 Hayuamcs: npuMeHsITh
paGora Ne2 METANPEIMETHBIX YICOHBIX ICHCTBUN | MOTY4YCHHbBIC 3HAHUS U
IO TEeMeE < <1\/[ eTaIbDy o teme «MeTamib» C(I)OpMPIpOBaHHbIe YMEHHUA OJIA

pemeHns yueOHBIX 3a1a4
Tema 3. Hemeranbi(284.)

29. | OOmas OO0mras xapakTeprUCTHKa HeMeTaiioB: | Hayuamcsa: naBaTh OnpeneneHus
XapaKTepuCcTHKA nonoxkeHue B [lepuonnueckoit MOHSTHUAM
HEMETALIOB CHUCTEME XUMHUYECKHMX DIIEMEHTOB «3JIEKTPOOTPHUIIATEITBHOCTE) «

. Y. MenneneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
anekTpoorpunatenbHocTh (D0) Kak
Mepa «HeMeTaTHIHOCTIY, psi D0.
Kpucraminieckoe cTpoeHue
HEMETaJJIOB — TPOCTBIX

BelIecTB. Asutorporst. Pu3ndeckne

AJUTOTPOTHS» XaPaKTEPU30BATh
HEMETAJIIBI 110 MX TOJI0XKCHHUIO B
[ICXD JI.M.Menneneena,
OIMMCHIBATH CTPOCHHE
(hu3myeckue CBOUCTBA
HEMETAIIJIOB, O0OBSICHATE
3aBUCHUMOCTH CBOWCTB




CBOMCTBA HEMETAILJIOB.
OTHOCHUTEIHLHOCTH ITOHSATHH «METaILIDy
n «HEMCETAJD»

HEMETAJIJIOB OT HX IOJIOXKCHHUS
I[ICXD
J.1.MeHnneneena;cocTaBisiTh
Ha3BaHUS COCIHMHCHUHN
HEMETaJLIOB 10 (hopMyIe U
(hopMyI 10 HA3BaHUIO, HAYYATCS
JTAaBATh OTIPE/ICIICHIIS
«aIIOTPOITUS», «aJUIOTPOITHEIC
MOTU(PHKAIIAN.

Tonyuam 6o3modncrHocms
HayuumuvCcs: MPOrHO3UPOBATH
CBOWICTBA HEU3YUCHHBIX
9JIEMEHTOB U UX COSIUHEHNH Ha
OCHOBE 3HaHUH O
MEPUOANYECKOM 3aKOHE

30.

OO01111e XUMHUYECKHE
CBOMCTBA
HEMETAJIOB.
Hewmeramns! B
MIPUPO/IE U CIIOCOOBI
WX TTOJTYICHHUS

OO01Ke XMMHUYECKHE CBOICTBA
HEMETAJIJIOB

Hayuamcs: xapakTepu3oBaTh
CTPOCHHUE HEMETAJLIOB, O0IIIHe
XAMHUYECKHE CBOMCTBA
HEMETAIIJIOB, OMKMCHIBAThH OOIIHE
XAMHUYECKHE CBOMCTBA
HEMETAJIJIOB C IIOMOIIBIO S3bIKa
XHUMHH, COCTABJIATH ypaBHCHI/Iﬂ
XUMHUUYECKHUX PEaKIIMM,
XapaKTepU3YIOLINX XUMHUUECKHE
CBOMCTBa HEMETAIIOB X
COEJIMHEHU I

Tonyuam 6o3modxcnocmo
HAYyuumuvCcs: IPOrHO3UPOBATH
CBOICTBA HEU3Y4EHHBIX
9JIEMEHTOB U X COSAMHEHUH Ha
OCHOBE 3HaHHH O
MEPUOTIMYECKOM 3aKOHE

31.

Bonopon

Ilonoxxenue Bonopoaa B
Ilepuoanueckoit cucreme
XHUMHYECKHX 3JIEMEHTOB

. N. MenneneeBa. CtpoeHue aroma
u Monekyisl. duzndeckue u
XUMHYECKHE CBOWCTBA BOAOPOA, €TO
MOTY4YEeHUE U IPUMEHEHHE.

JIa0. onbITHI:

20. IToryuenue

U pacro3HaBaHHE BOIOPOIa

Hayuamca: xapakTepu3oBatb
BOJIOPO/I 110 €r0 MOJOKEHHUIO B
[ICXD JI..U.MeHnnenecera,
XapaKTepu30BaTh CTPOCHHE
aToMa BOZOpOa, OOBACHSITH €ro
BO3MOJKHBIE CTEIICHH OKHCIICHMS,
XapaKTepHU30BaTh

(uznueckre U XUMHUYECKUE
CBOWCTBA BOJOPO/A, OOBICHITH
3aBHCHMOCTE CBOICTB BOIOpO/a
oT nonoxenus ero B [IICXD
J.1.MeHnneneeBa, onuchiBaTh
nmabopaTopHBIC U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS BOJOPOIA .
Honyyam eo3modcHocms
Hayuumocs: OOBICHATD
JIBOMCTBEHHOE ITOI0KEHUE
Bonopona B [ICXD
H.N.Menaeneesa, rpaMOTHO
oOpamiaTbcs C BEmeCTBaMU B
MHOBCEIHEBHOMN KU3HU

32.

Bona

Crtpoenne Monekyisl. Bogoponnas
XHMUYecKas cBsi3b. Dusnueckue
CBOICTBA BOIBI. AHOMAJINU CBOICTB
Bonel. ['mapodmnpabIe 1
ruapodoOHbIE BEIIECTBa.
XHUMHYEeCKHE CBOMCTBA BOJIEL.
Kpyrosopot Bozbl B Ipupoe.
Bonoouuncrka. Aspanusi BOJbI.
BrrToBeIe QmbTpEl. MUuHEpabHbIC
BO/IbI. JIMCTHINTMPOBAaHHAs BOJIA, €€

Hayuamcsa : xapakrepu3oBaThb
CTpPOCHHE MOJIEKYJIBI BOJOPOAA,
(u3HYeCcCKHe U XUMUYESCKUE
CBOICTBA BOJBI, 00BACHATH
AQHOMAJIMH BOABI, CIIOCOOBI
OYHCTKH BOJIBI, IPUMEHSATH B
ObITY GUIBTPHI TSI OYUCTKH
BO/JIbI, MPABMIIBHO MCIOJIB30BATh
MHUHEPAIbHYIO BOAY, BHITIOIHSATH
pacdeTsl 10 YpaBHEHHSIM




MOTYYCHUE U TIPUMEHCHUE.
Jlab. onbITHI:

21. UccnenoBanue moBEPXHOCTHOTO
HATSDKCHHUS BOJBL.

22. PacTBOpeHHE IepMaHTaHaTa
KaJisl WJIH MEITHOTO Kyrmopoca B
Boze. 23. ['unparauus
00e3BOKEHHOT O Cylb(daTa

memu (I). 24. Usrorosnenue
TUIICOBOTO OTIevaTka. 25.
O3HaKOMJICHHE C KOJUIEKIIUEH
OBITOBBIX (DHIIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM
MUHEPAITLHON BOJIBI

XUMHYECKHX PEaKIIHi,
MPOTEKAIOIIHX C YY4aCTHEM BOJBL
Ionyuam 603modicHocme
Hayuumcs: 00bEKTUBHO
OLICHUBATh MH()OPMAIIUIO O
BEIIECTBAX M XUMHYECKHX
MpoIeccax, KPUTHUESCKH
OTHOCHUTBCSI K TICEBIOHAYIHON
nHpopmanum,
HeJ00pOCOBECTHOH peKiiame

33. | 'anorensr: oOas OO01as XapaKTepUCTUKA TaJIOTCHOB! Hayuamcs: xapakrepu3oBaTh
XapaKTePHCTHKA CTPOEHHE aTOMOB; MPOCTHIE BEIIECTBA | CTPOCHUE MOJIEKYII TAJIOT€HOB,
1 OCHOBHBIEC COCMHEHHS rajJOreHOB, OIMUCHIBATH (PU3UUCCKUE H
ux cBoicTBa. KpaTkue cBeneHus o XUMHUYECKHUE CBOKWCTBA
xJyope, opome, hTope u one. raJIOreHOB Ha OCHOBE
[IpumeHeHre raoreHoB U HAOJTIOICHUI 32 UX
WX COeIMHEHUN B HAPOJHOM MpeBpaILEHUSIMU BO BpeMs
XO3SHCTBE. JACMOHCTPAIIMOHHBIX OIIBITOB,
JlemoHcTpanum: O00BSICHATH 3aBUCHMOCTH CBOWCTB
OO0pa3iibl rajJoreHoB — rajoreHOB UX OT MOJIOKCHUS B
MIPOCTHIX BeliecTB. Bzaumoneiicteue [ICXD JI.1. Menpeneena,
TaJIOTEHOB C HATPUEM, aTIOMUHHEM. COCTaBJISITH (POPMYJTBI
BriTecHeHue XJIopoM Opoma WiIH Hojia | COeAMHEHUH rajloreHoB U Mo
W3 paCTBOPOB UX COJIEH (hopMmynam aBaTh Ha3BaHUS
COETMHEHUSIM TaJIOTEHOB
Honyyam eo3modrcHocms
Hay4umvcs: OCO3HABATh
HEOOXOAUMOCTb COOIIOAECHNS
[IpaBUJI SKOJIOTMYECKOM
0e30MacHOCTH MpH 0OpaILEHUH C
raJloreHaMu
34. | Coennuenus OCHOBHBIE COCMHCHUS TaJIONCHOB: Hayuamcsa: ycraHaBIMBaTh CBS3b
FAJIOreHOB TaJIOTEHOBOIOPOJIBI, COJIH MEX]Ty CBOMCTBAMH COEIHHEHHIA
TaJIOTEHOBOIOPOIHBIX KHCIIOT. U X IPUMEHEHHEM, U3ydaTh
JdemoncTpanuu: CBOMCTBA COCIMHEHH I raJIOTCHOB
OO6pas31Lbl MPUPOIHBIX B XOJ€ BBITOJTHEHUSA
COCMHEHUH XJIopa. 11a00paTOPHBIX OIBITOB ,
JIa6. onmbIThI: Tonyuam eozmodrcrocmo
27. KauecTBeHHas peakus Ha Hay4umuCcs: UCIOIb30BATh
TaJOreHU/I-MOHBI MpHOOPETEHHBIE KOMIIETEHITIH
MIPY BBITIOTHEHUN TIPOEKTHBIX
paboT 1Mo U3Y4EHHIO CBOMCTB U
Croco0OB MOTYICHUS 1
pacno3HaBaHUsl COEIMHEHUH
TajJoreHoOB
35. IpakTuueckas Perenne skcnepuMeHTaNbHBIX 3a0ad | Hayuamca: oOpamathes ¢
paGora Ned o Teme «Ilonrpyrma raJoreHoBy nmabopaTOpHEIM 000PYyIOBaHUEM
W HarpeBaTeNbHBIMU TIPHOOpaMu
Pemienne
B COOTBETCTBHH C TIPaBHIIAMHU
IKCICPUMEHTAIBHBIX TEXHHUKHN 0E30IaCHOCTH,
3aJa4 110 TEMC OIIMCHIBATh XUMUYISCKHI
«[Toxarpymnmna 9KCIIEPUMEHT C TIOMOIIBIO SA3BIKa
AJIOreHOBY XHUMUH, JIe7aTh BBIBOJBI TI0

pe3ynabTaTaM 3KCIIEPUMEHTA.
Tonyuam 603modicHocme
HAy4umvCcs: OCO3HABATh
HEoOXO0ANMOCTb COOIOICHHS
npaBun b n OT s coxpaHeHus
CBOETO 3J0POBbsL U




OKPYXAIOUINX

36. KI/ICHOpO II CrpoeHue aToMa U aIOTPOITUs Hayuamcs:,
KHCIIOPOJIa; CBOMCTBA U IPUMEHEHUE | XapaKTepHU30BaTh CTPOCHUE
€ro aJUTOTPOITHBIX MOTU(DITKATIHA. MOJICKYJTBI KHCIIOPOa,
Jla0. onbITHI: COCTaBJISAITh XUMHUYECKHE
28. Ilonyuenune YPaBHEHHUs, XapaKTEPU3YIOILHE
W pacro3HaBaHUE KUCIIOpOIa XUMHYECKHIE CBOWCTBA
KHCJIOPOJia, OOBSCHSITH
MIPUMEHECHUE aJUTOTPOITHBIX
Moau(pUKaINK KHCIOopo/a,
OIMMCHIBATH JIAOOPATOPHBIC U
MIPOMBIIIJICHHBIC CIIOCOOBI
MOJTYYCHHUS KUCITIOPOIa .
THonyuam eo3modrcrnocme
Hay4umvcs: TpPaMOTHO
o0pamaTbcs ¢ BEMeCTBAMU B
MOBCETHEBHOM JKU3HU
37. Cepa, ee ¢pusnuekne u Crtpoenue aToMa U aiotponus cepol; | Hayuamcs:,
XUMHIYECKHE CBOWCTBA M MPUMEHECHUE XapaKTepU30BaTh CTPOCHHE
. POMOHMYECKOM CepEHI. MOJICKYJTBI CEPbI OOBACHSITH
CBOHUCTBA i
JemoHcTpanumn: 3aBUCHMOCTh CBOICTB CEpHI OT e¢
B3aumozeiictBue cepsl nonoxenus B IICXD JI.1.
C MeTaJlJIaMH, BOJIOPOAOM U MeH eneeBa, COCTaBIIATh
KHCIIOPOJIOM. XMMUYECKHE YPaBHEHHUS,
JIad. onmbITHI: XapaKTepU3yIoIne XUMUIECKHEe
29. T'openue cepbl Ha BO3AyXE U B CBOICTBA Cepbl, OOBSCHSTH
KUCJI0poae MMPUMEHCHUEC AJIJIOTPOITHBIX
MOTU(pHKAINN CePhI
Tlonyuam eo3modrcnocms
Hay4umuCcs: TPaMOTHO
o0pallaThesi ¢ BEIECTBAMH B
MOBCEIHEBHOM KU3HU
38. | CoenuHeHUs cepbl Oxcunpl cepel (IV) u (VI); ux Hayuamcs:,
MOTy4eHue, OIMCHIBATH CBOMCTBA
CBOICTBA U IPUMEHEHUE COCIMHEHUH CEPBI, COCTABIATh
YpaBHEHHUS PEAKLUH,
COOTBETCTBYIOIIHNX «IETIOUKE»
MIpEBPALLECHUN
Honyyam eo3modcHocms
Hay4umCs: TPOTHO3UPOBATH
XUMHYECKHE CBOWCTBA BEI[ECTB
Ha OCHOBE MX CBOMICTB U
CTpOCHUS
39. CepHag KHCJIOTa Kak CepHas KHCIIOTa KaK AJIEKTPONUT U ee | Hayuamces:,
3JIEKTPOJIAT U €€ COJIU COIH, MX MPUMEHEHNE B HAPOTHOM OIMMCHIBATH CBOMCTBA CEPHOMN
XOBSTHCTBE. KHCIJIOTHI, B XOJI€ TTPOBEICHUS
JdeMoHcTpanum: 71a60paTOPHBIX OMBITOB ,
OO0pas3ibI MPUPOTHBIX MPOBOIUTH KaYECTBEHHYIO
coenHEHNH ceprl. OOpa3IIbI peaxmmio Ha Cynb(haT - HOH
BaXHEUIIINX [T HAPOIHOTO Honyyam eo3modzicHocms
XO3STACTBA CYIB(HATOB. Hay4umCcs: XapaKTepu30BaTh
JIaG. onmbIThI: 0co0bIe CBOMCTBA
30. CroticTBa pa30aBIeHHON CEPHOI KOHIICHTPHUPOBAHHOMN CEPHOI
KHCIIOTHI KHCIIOTHI
40. CepHag KUCIIOTa Kak CepHas KHACIIOTa KaK OKHCITUTEINb. Hayuamcsa :cocTaBasTh

OKHUCIJIUTEb.
[Tonyyenue u
IIPUMEHEHUE CEPHOU
KHCIIOTBI

IIpon3BOaCTBO CEpHOM KUCIOTHI U €€
PUMEHEHUE

ypaBreHus OBP ¢ ygactiem
CEpHOI KUCIIOTHI, OMHCBHIBATh
005acT TPUMEHEHHUS CepHON
KHCIIOTHI

Ionyuam 603modicHocmb
HAY4umsCs.: TIPABOJUTH
IIPHUMEpPHI YpaBHEHHUH peaknuii,




JICKaInX B OCHOBE
IMpOn3BOJACTBA CepHOfI KHCJIOTHBI

41.

IIpakTHYeckas
paGora NeS
Pewrenne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 [10 TEME
«Ioxarpynma
KHCIJIOPOJIa»

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4
10 TCMC «Hoz[rpyrma KHucjopoaa»

Hayuamcsa: obpamarscs ¢
712a00paTOpPHBIM 000PYIOBaHUEM
W HarpeBaTebHBIMU TIPHOOpaMu
B COOTBETCTBHH C IpaBHJIaMU
TEXHHKHU 0€30IacHOCTH,
OIKCHIBATh XUMUYUCCKHI
HKCTIEPUMEHT C TIOMOIIBIO SI3bIKA
XHMHUH, JIENaTh BHIBOJIBI 110
pe3ysibTaTtaM KCIIEPUMEHTA.
IHonyuam 6o3modicHocme
HAYyYumsCcs: 0OCO3HABATh
HEOOXO0UMOCTb COOJIOICHUS
npaBun b u OT i coxpaHeHus
CBOETO 3/I0pPOBbS U
OKPYKaIOIINX

42.

A30T 1 ero cBoOucTBa

CTpoeHMe aToMa U MOJICKYJIbI a30Ta,
CBOMCTBa a30Ta Kak IpoCTOro
BCIIICCTBa

Hayuamcs:,

XapaKTepU30BaTh CTPOCHHE
aToMa ¥ MOJICKYJIBI a30Ta,
00BSICHATEH 3aBUCUMOCTb CBOMCTB
a30Ta OT €ro MOJOKEHHS B
[ICXD JI.1. Menpeneena,
COCTaBJIATH XUMHUUYCCKHUC
YpaBHEHHSI, XapaKTepH3YIOIUE
XMMHUYECKHE CBOMCTBA a30Ta
Tonyuam eo3moxcnocmo
HAYyyumvCs: TPaMOTHO
o0pamaTbes ¢ BEMECTBAMU B
MOBCEIHEBHOM KU3HU

43.

AMMHaK 1 ero
coequuenus. Conn
aMMOHHS

AMMUax, cTpoeHue, CBOICTBa,
noiy4eHue u npumeHenue. Comu
aMMOHHMS, UX CBOMCTBA B
MIpUMEHEHHE.

JIa6. onbIThI:

31. M3ydeHue CBOMCTB aMMHaKa.
32. Pacno3HaBaHHe cONeii aMMOHUS

Hayuamcsa: onucsiBaTh CBOMCTBA
aMMMaKa B XOJI€ TPOBEICHUS
712a00paTOPHBIX OIBITOB,
MPOBOJUTH Ka4ECTBEHHYIO
PEaKLHUIO Ha MOH -aMMOHHMS
Ionyuam eo3mooicHocme
HAy4umsCs: IPUBOAUTD
IIPUMEPHI YPAaBHEHUN PEAKLMA,
JIeKAIMX B OCHOBE
IPOMBIIUIEHHBIX CIIOCOOO0B
MIOJIYYEHHs] aMMHUaKa

44,

OKkcunpel a3oTa

Oxcunpl azota(ll) u (1V)

Hayuamca:,

OIMMCHIBATh CBOMCTBA
COEIMHEHNH a30Ta, COCTaBIATh
YpaBHEHHUS PEAKLUH,
COOTBETCTBYIOIIHNX «IETIOUKE»
MIpEBPALLECHUN

Honyyam eo3modcHocms
Hay4umoCs: TPOTHO3UPOBATH
XMUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB 1
CTPOCHUS

45.

A30THas KHCIO0Ta KaKk
JJIEKTPOJIUT, €€
IIPUMEHEHHE

A3OTHasI KACIIOTa KaK AJIEKTPOIIUT, ee
CBOICTBa U IPUMEHEHNUE.
JemoncTpanuu:

O0pa3ipl BaXHEHIIIIX

JUTS HAPOIIHOTO XO35HCTBa HUTPATOB.
JIa6. onbIThHI:

33. CaoticTBa

paz0aBIIeHHON a30THOI KHCIOTHI

Hayuamcs:,

OIIMCHIBATh CBOMCTBA a30THOM
KHCIIOTHI, B XOJI€ TTPOBEICHUS
71a60pATOPHBIX OITBITOB
Honyyam eo3modicHocms
Hay4umCcs: COCTABIAThH
«IETIOYKW» TPEBPAICHAN IO
a3oTy

46.

A30THas KHCIIOTa KaK

A3OTHast KHCITOTa KaK OKHCIIUTENb.
Hurtpats! 1 HUTpHTHL, TpodIeMa uxX

Hayuamcsa :cocTaBasTh
ypasuenust OBP ¢ ygactuem




OKHCIINTENb, e

COJICPIKAHMUS B C/X TIPOTYKIIUH.
A3OTHEIC yIOOpeHus

A30THOM KUCJIOTHI, IPUMEHSTh
COJIA a30THOM KHCIIOTHI B

MIOJTy4CHUE .
JemoHcTpanum: MPAKTUIECKOH eI TETHbHOCTH,
BzaumoneiictBue MPOBOJIUTH KAYE€CTBEHHYIO
KOHIICHTPUPOBAHHOM a30THOM PEaKIMIO Ha HUTPAT - UOH
KHCIIOTHI C MEBIO. Ionyuam 603modicHoCmb
JIa6. onbIThI: Hayuumuvcs: XapaKTepu3oBaTh
34. BzaumojeiicTBue 0cOOBIC CBOMCTBA
KOHIIEHTPHUPOBAHHOM a30THOM KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTHI C MEIBIO KHCJIOTBI
47. CDOC(bOp. CrtpoeHue aToMa U aJJIOTPOITHUS Hayuamca:
CoeniHeHus docthopa, cBoiicTBa 6€I0r0 U XapaKTepPHU30BaTh CTPOCHUE
KkpacHoro ocdopa, ux npumenenue. | aroma ochopa, 0OOBICHATH
tdocdopa. [Tonsarue o 0 . y
CHOBHBIC COCMHCHHS: OKCH]T 3aBUCHMOCTh CBOMCTB (hochopa
(ochopubix dpocopa (V) u opropocdopnas kuc- | ot ero nonoxkenus B [ICXD J.U.
y10OpeHHsax nota, pocharter. PochopHbie MeH/ieneeBa, COCTaBISITh
yoOpeHusl. XMMHUYECKHAE YPAaBHEHUS,
JemoncTpanun: XapaKTEPU3YIONINE XUMUICCKHC
OO0pasibl MPUPOIHBIX CBOIICTBa a30Ta
coeauneHuit pocdopa. O6pasis! B PE3yJIbTATE MPOBEICHUS
BaXKHEUIINX TSI HAPOAHOTO J1a00PATOPHBIX OIBITOB,
xo3stiicTBa ocdaTos. MPOBOJINTH KaYECTBEHHYIO
Jla6. ombIThI: peakiuio Ha Qocdat - HOH
35. T'openne dochopa Ha Bo3ayxe U B | [lonyuam 603M0odcHOCTb
KUCIIOpO/IE. HAYYumsCsl: ONUCHIBATH
36. PacniosnaBanue docharos (hu3MYeCKHre U XUMHUYCCKHE
MPOIIECCHI, ABJISIOIINCCS YaCThIO
KPYrOBOpOTa BEUIECTB B MPUPO/IC
48. ymepo II CtpoeHue aToMa U aIOTPOIHs Hayuamcsa: xapakTepu3oBaTh
yriiepojia, CBOMCTBA €ro CTpOEHHUE aToMa Yriiepo/a,
Moau(pUKALWT U UX TIPUMEHEHHE. OOBSICHSTH 3aBUCUMOCTh CBOMCTB
JemMoncTpauuu: yriieposia OT ero IMOJIOKEHUS B
[ornomuienne yriieM pacTBOPEHHBIX [ICX5 A.1. Menneneena,
BEILIECTB WJIM ra30B. BoccTaHOBIEHUE | COCTAaBIISATH XMMUUECKUE
MEJIU U3 ee OKCHUIIA YTIIEM. YpaBHEHHSI, XapaKTePH3YIOLUEC
JIa6. onbIThHI: XUMHMYECKHE CBOMCTBA Yriepoaa
37. T'openue yrist B KHCIOPOE Ilonyuam eo3modncnocms
HAYYumsCsl: OMUCHIBATH
(uznueckre U XUMHUYECKUE
MPOLIECCHI, SBIISIOIINECS YACThIO
KPYTOBOpOTA BEIIECTB B MPUPO/IC
49. | Okcupl yriepoaa Oxcunet yraepoaa (1) u (IV), ux Hayuamcs.,
CBOICTBa 1 IPUMEHEHUE OITUCHIBATH CBOWCTBA OKCHUJIOB
yIJIepo/ia, COCTABISTh
YpaBHEHHUS PEAKLUH,
COOTBETCTBYIOIINX «IETIOUKE»
MIPEBPALLEHUN . TPOBOIUTH
Ka4eCTBEHHYIO PEaKIIUIO 110
pacro3HABaHUIO YTIIEKUCIIOTO
rasa
Honyuam 603modcHocmb
HAYYumbCsi: IPOrHO3UPOBATH
XHUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOICTB U
CTPOCHUS
50. | YrompHas KUCJIOTA U YromnpHas xkucnora. Conu yroabHOH Hayuamca:

€€ COJIH.
KecTkocTh BOABI U
CITIOCOOBI €€
yCTpaHEHUS

KHCJIOTBI: KaIbIIUT, COJIA, ITOTAIIl, X
3HAYEHHE U TIPUPOJIC U KU3HU
YeJoBeKa.

JKecTkocTh BOJBI M CIIOCOOBI e
YCTpaHCHHUSL.

JdeMoHcTpanum:

OO0pa3Ibl IPUPOAHBIX COCTUHCHUH

JTaBaTh OTIPEENICHIS TOHATHSIM
«KECTKOCTb BOJBDY ,0IIUCEIBATH
CBOICTBa YrOJIbHOW KHUCIOTHI,
COCTaBJISATh YPABHEHUS PEAKLIUMI,
COOTBETCTBYIOIIUX «LEMOYKE»
MPEBPALLEHUH , COCTABISATh
Ha3BaHUs CONEH yTroIbHOU




yriepona. O0pa3ibl BaKHEHIINX IS
HapOJHOTO XO3SHCTBAa KapOOHATOB.
JIa6. onbIThI:

38. IlonyyeHue yronbHON KUCIOTHI U
n3ydenue ee cBoicts. 39. Ilepexon
KapOOHATOB B THIPOKapOOHATEI.

40. Paznoxxenne runpokapOoHaTa
HaTpus

KHUCJIOTHI,
MPOBOJIUTH KAUYECTBEHHYIO
peakuo Ha KapOOHAT - HOH
Honyuam 603mo24cHOCHb
Hay4umsCcs: TIPOrHO3UPOBATH
XHUMHYECKHE CBOHCTBA BEILIECTB
Ha OCHOBE UX CBOICTB U
CTpOCHUS

51.

Kpemunit

CtpoeHue aToMa KpeMHUS;
KpPHUCTaIJINUECKUN KPEMHHUH, ero
CBOICTBA U IPUMEHEHUE

Hayuamcs:,

XapaKTepPHU30BaTh CTPOCHUE
aToMa KpeMHUs, OOBSICHATh
3aBUCHMOCTh CBOMCTB KPEMHUS
ot ero nojoxkenus B [ICXD JI.1.
MeHieneeBa, COCTaBISTh
XMUMHYECCKUEC YPAaBHEHUS,
XapaKTEPU3YIONINE XUMUICCKHC
CBOWCTBA KPEMHUS

Honyuam so3mozicrnocmeo
HayuumoCsi: TPAMOTHO
o0pamaTbes ¢ BEMeCTBAMU B
TTOBCETHCBHOM KU3HU

52.

CoenvHeHUs] KPEMHHUS

Oxcun kpemuus (IV), ero npupognsie
pasHOBUAHOCTH. CUIIMKATHI.
3HaueHue COeAMHEHNN KpEMHUS B
YKMBOM U HEXXUBOUM NPUPOJIE.
JemoncTpanuu:

OO0pasibl MPUPOIAHBIX COCAUHCHUN
KpEMHUSL.

JIab. onbITHI:

41. IlonyueHne KpeMHEBOM KUCIOTHI
1 U3y4EHUE €€ CBOMCTB

Hayuamcs:,

OIMCBIBATh CBOMCTBA OKCHJIA
erMHI/IH, COCTaBJIATH ypaBHeHm[
peakuuii, COOTBETCTBYIOLINX
«UEMOYKE» NMPEBPAILECHUH .
NPOBOJNTH KAYECTBEHHYIO
PEaKIuIo Ha CHIWKAT - HOH
Honyyam eosmoocnocmo
HayuumvCcs: NPOrHO3UPOBAThH
XHUMHUYECKHE CBOMCTBA BEIIESCTB
Ha OCHOBE MX CBOMCTB U
CTPOEHUS

53.

CunukaTtHas
MIPOMBIIIIICHHOCTh

[lonsTue o cunuKaTHOM
npoMbIIIeHHOCTH. CTEKII0, IIEMEHT,
KepaMHKa.

JdemoncTpanuu:

OO6pa31sl cTeKia, KepaMHKH, IIeMEHTa

Hayuamca: npaktuaeckoMy
[IPUMEHEHUIO COEIMHEHUI
KpEeMHUS

Honyyam eo3modcHocms
Hay4umCs: TPOTHO3UPOBATH
XHMHUYECKHE CBOMCTBA BEILIECTB
Ha OCHOBE X CBOMCTB U
CTpOCHUS

54,

IIpakTHyeckast
padora Ne6
[Tonyuenue,
cobupaHue u
pacro3HaBaHHUE ra3oB

[omy4uenne, cobupanue u
pacno3HaBaHue
ra3oB

Hayuamca: obpamatbcs ¢
mabopaTOpHEIM 000PYyIOBaHUEM
U HarpeBaTeIbHBIMH IPHOOPAMHU
B COOTBETCTBUH C MPaBHIAMH
TEXHUKH 0€30IaCHOCTH,
ONHCBHIBaTh XUMUYECKUH
9KCIIEPUMEHT C TIOMOLIBIO S3bIKA
XHMHUH, JeTaTh BBIBOJBI 110
pe3yabpTaTaM KCIICPUMEHTA.
Tonyuam 603moarcHoCmb
HAYy4umbCs: 0CO3HABATh
HEOOXOAUMOCTE COOJIFOIEHUS
npaBun b u OT mis coxpareHust
CBOETO 3/I0POBbSI 1
OKPYKaIOIINX

55.

O00011IeHHE TT0 TEME
«HemeTamis»

Hayuamca: 0600martes 3HaHUS 1
MIPEACTABIATh UX CXEM, TaOIHII,
Mpe3eHTalui




56.

KoHnTpoJubHas
padora Ne3 o Teme
«Hemertaibny

KOHTpOJ'H) OpEAMETHBIX U
MCTANPEAMETHBIX y‘I€6HLIX HeﬁCTBHﬁ
o TeMe «Hemeramisny

Hayuamca: npuMeHATH
TIOTyYeHHBIE 3HAHUS 1

chopMHUpOBaHHBIC YMEHHS JUTS

peuICHu A y‘-Ie6HI)IX 3aaa4d

]
]
4

Tema 5. O60011eHHe 3HAHMII 10 XUMHHM 32 KYPC OCHOBHO# 11K0Jb1. IloaroroBka K ut

57. | llepuoanyeckuii [Nepuomuueckuii 3aK0H U Hayuamcs: 06001mats
3aKOH U INepuomuueckas cucrema HH(POPMAIIUIO TI0 TEME B BHJIC
XUMMYECKHX DJIEMEHTOB CXEM, BBINOJIHSITE TECTOBEIE
[Tepuonnueckas .
J1. . MenpneneeBa. ®usnueckuii 3aJIaHus
cucrema CMBICT TIOPSIIKOBOTO HOMEpa
. Y. Menneneesa B 3JIEMEHTa, HOMEPOB MIEPHO/IA U
CBETE TEOpUU TPYIIIBL.
CTPOEHHS aToMa
58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0000mats
M3MEHEHHsI CBOLCTB W3MEHCHUS CBOWCTB 3JICMEHTOB U MX uH(popmaluio 1Mo TeMe B BUJC
COE/IMHEHUIA B IEPHOJaX U TPYNIAX B | CXEM, BBIIOIHSITH TECTOBYIO
DJICMCHTOB U UX .
N CBETE MMPEJICTABIICHUH O CTPOCHUH pabory,
COCAMHEHNH B aTOMOB JIEMEHTOB. 3HaUEHHE
IepuoJax v rpymnmnax Ilepnognueckoro 3akoHa
B CBCTC
MpEeJICTaBICHUN O
CTPOCHHHU aTOMOB
3JIEMEHTOB. 3HAUEHUE
[Tepuoanueckoro
3aKOHa
59. | Bunsl xumMudeckux Buabsl xuMudeckux cBsi3eil U THUIIBI Hayuamcs: 0606mars
CBsI3el M THIIEL KPHCTAJUTUYECKHUX PELIETOK. uH(popMaIHIo 10 TEME B BUJIC
B3auMoCBsI3b CTPOCHHS U CBOWCTB TaOJIHIIBI, BBHITIONHSTH TECTOBYIO
KpUCTAJIMICCKUX
BEIIIECTB pabotry
PCUICTOK.
BzauMocBs3b
CTPOCHHA U
CBOMCTB BCIICCTB
60. KﬂaccmpHKaqu Knaccudukanms xummuaeckux Hayuamca: 0600mars
XUMHYECKUX PEaKIHiA peakiuii o pa3IuYHbIM MPU3HAKAM uH(popMaIUIO IO TEME B BUJIE
(4uCTI0 ¥ COCTaB pearupyromux u CXEM, BBIIIOJIHSITH TECTOBBIC
10 Pa3JINYHBIM .
00pa3yroIInXCs BEMIECTB; HAINYNE 3aIaHus
NpA3HAKAM. rpaHuIbl pasjena ¢as;
TeTToBOH Y (ekT; n3MeHeHne
CTEIICHEH OKHCICHHS aTOMOB;
UCIIOJIb30BaHKE KATAIN3aTOPa,; ,
HAIMpaBJICHUE IPOTCKAHUSI). ,
61. CKOpOCTL CKOpOCTh XUMHUYECKUAX PEAKIUi 1 Hayuamca: o600mats

XUMHUYCCKUX peaKm/Iﬁ

q)aKTOpLI, BIIMAOIIKUEC Ha HEC

I/IHq)OpMaIII/IK) 10 TEME€ B BHUIC

CXCM, BBIIOJIHATH TCCTOBYHO




paboty

62. Knaccmbnxaum IIpocThie U CIIOKHBIC BEMIECCTBA. Hayuamca: o600mars
HEOPraHHYECKUX MeTajuibl B HEMETAJLIBL , COCTaB, nH(pOpMAIIHIO 110 TEME B BUJIE
BeIICCTR KiIaccupuKanus CXEM, BBIMOJHATH TECTOBYIO
m paboty
63. | CBoiicTBa OO0111e XMMHYECKHE CBOMCTBA Hayuamcs: o600mars
HEOPraHHYECKHX OKCHJIOB U TUAPOKCHIOB (OCHOBAHMHM, | MH(POPMAIIHIO 110 TEME B BHIE
BeIICCTR KHCJIOT, aM()OTEPHBIX THAPOKCUIOB), | CXEM, BBIIOIHSITH TECTOBYIO
m conu B cBete TOJL paborty
64. | ' eneTnueckue I'eneTHYecKHe psibI METAIUIA, Hayuamcs: 0600mmarts
PSLIBI MeTasia HEMeTajla U MEPEXOHOr0 MeTaia HH(OPMAILIUIO IO TEME B BUJIE
HeMeTala i ’ CXEM, BBIMOJIHATH TECTOBYIO
paborty
NEpEXOJHOr0o METAalia
65. | Tpenunr- TpeHHHT-TECTHPOBAHUE T10
TEeCTHPOBAHHME TIO BapuantaMm [ 1A nmponuisix net u
€MOBEPCHHI
Bapuantam [ MTA A P
IMPONILIBIX JIET U
JIEMOBEPCUU
00. KonTpoabHasn TectupoBaHue 10 BapuaHTaM Hayuamca: npuMeHsTH
paGora Ned I'MA nemoBepcuun [I0JIy4YEHHBIE 3HAHUS U
c(OpMUPOBAHHBIC YMEHUS JUIS
Pemenne I'A pelieHust yaeOHbIX 3a1a4
67 | Pesepm

70
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