


[HosicHuTeIbHAS 3alIUCKA

PaGouas mporpamma o XUMHUU JIJIsI OCHOBHOMH IIKOJIBI COCTaBlIeHa HAa OCHOBE: DyHIaMEHTAILHOTO
aapa coiep)kaHusi ooOmero oOpa3oBaHusi, TpeOoBaHMII K pe3ylbTaTaM OCHOBHOIO OOIIEro
oOpa3oBanusi, mnpexacraBieHHbIXx B DexepansHom [ocymapctBeHHoM Crangapre OOmiero
Ob6pazoBanus Broporo nokonenus (IIpukaz MunoOpuayku ot 17.12.2010r. Nel897); nmpumepHbIX
porpamMm 1o y4eOHBIM mpenMeraM «Xumus 8-9 kiaccel» (CTaHAApTHI BTOPOTO TMOKOJICHHs) M.,
[Ipoceemenue, 2011; aBTopckoii yueOHoi mporpammbl O.C.I'abpuensu «IIporpamma OCHOBHOTO
obrrero obpazoBanus. Xumus. 8-9 kimacce». M.: JIpodha,2012; (PI'OC 2012 r).

Jannas paboyas mporpaMma OpUEHTHPOBaHA HAa MCIOJIb30BaHUE YICOHHKOB MO XUMHH U Y4€OHO-
MeTogudecknx mocoomit YMK, co3maHHBIX KOJUIEKTHBOM aBTOpPOB Ton pykoBoacTBom O.C.
I'apuensana.

B nensax HenomyieHus pacipocTpaHeHUss KOPOHOBUPYCHOM MITM MHOM nH(peEKInu padoyas
IporpamMMa npeaycMaTpuBaeT BO3MOXKHOCTh €€ pealn3allii B OYHOM, OYHO-3a04HOM, 3a04HOM (/1O)
pEeKHUME.

Cpok peanu3zaiy IporpaMMsl — 2 roa.

OO0mme e OCHOBHOIO 00111er0 00pa30BaHMs € y4eTOM ClenM(PUKH Kypca XMMHHU

Henu xumuueckoro oOpa3oBaHUs B OCHOBHOM IIKOJIE (OPMYIUPYIOTCS Ha HECKOJBKUX YPOBHSX:
r00aTbHOM, METAalpeIMEeTHOM, JHYHOCTHOM M MpPEAMETHOM, Ha YpOBHE TpeOOBaHUH K
pe3ynbTaTaM OCBOCHHS COAEPKaHMS IPEIMETHBIX ITPOTPAMM.

['1aBHBIE 11€7TM1 OCHOBHOTO 00IIIETO 00pa30BaHUs COCTOST B:

1. dopmupoBaHUM WEIOCTHOTO MPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIO0CO0aX NesATENbHOCTH,

2. TpUOOpETEeHUH ONbITa Pa3HOOOPa3HON AEATEIbHOCTH, TO3HAHUS U CAMOTIO3HAHMS,

3. TOATrOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BBIOOpA MHIMBUIYaTbHOW 00pa3oBaTENbHOM
WK NIpoeccroHaIbHON TPAeKTOPHUH.

Bonbioii BKkIaa B JOCTHKEHUE TJIABHBIX 11€7I€il OCHOBHOTO 00I11er0 00pa30BaHUs BHOCUT U3YYEHHE
xumun. Koropoe npu3BaHo o6ecneunTs:

1. ¢dopmupoBaHue cucTeMbl XMMUYECKUX 3HAHMM Kak KOMIIOHEHTa €CTECTBEHHO-HAYYHOMH
KapTUHBI MUDA,

2. pa3BUTHE JIMYHOCTH  OOydYaIOIMIUXCS, WX HHTEUIEKTyalbHOE W  HPaBCTBEHHOE
COBEpIIICHCTBOBaHWE, (OPMUPOBAHME Y HHX TYMAaHUCTHYECKHX OTHOIICHUH U
IKOJIOTHUYECKH IEIECO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOU JESITEILHOCTH,

3. BBIPaOOTKY TOHMMAaHUS OOIECTBEHHOW MOTPEOHOCTH B pa3BUTUHM XHMHH, a TakxKe
dbopMHUpOBaHKE OTHOIIEHUS K XMMHUHU KaK K BO3MOXKHOHM 00yiacTu Oyaymied MpakTHIeCKOM
NEeSITEIbHOCTH;

4. dopmupoBaHue YMEHHI O0€30MMacCHOTO OOpalleHUus C BEIIECTBAMU, HCIOJIB3YEMBIMH B
IIOBCEIHEBHOM KU3HU.

LlensimMy W3ydeHUs] XMMHUY B OCHOBHOM IIIKOJIE SBJISFOTCS

1. ¢opmupoBanue y oOydaromuxcs YMEHHS BHJETh M TOHUMATh LIEHHOCTh OOpa30BaHMUS,
3HQYMMOCTh XHMMMYECKOIO 3HAaHMS JUIA KaXJOr0 YeIOBEKAa HE3aBUCUMO OT €ro
npodeCCHOHATILHON AEATENbHOCTH; YMEHHUS pa3nuyarbh (PakTbl M OLEHKH, CpaBHHUBATh



OLICHOYHBIC BBIBOJIbI, BUAETh HX CBSI3b C KPUTEPUSAMH OLIEHOK M CBA3b KPUTEPUEB C
OTIpEeNIeJICHHOW CHUCTeMOH IIeHHOCTeH, (QOopMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MIO3HILIUIO;

2. (dopMupoBaHHe y O0yYaromUXcs IEIOCTHOTO TMPEACTABICHUS O MUPE U POJM XUMHUHU B
CO3/IaHMM COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTHHBI MHUpA; YMEHHS OOBSICHSATH
O0OBEKTBI M TIPOILIECCHl OKPYXKAIOIICH ACHCTBUTEILHOCTH — NPHPOIHOM, COIHUAIBLHOM,
KYJbTYPHOMH, TEXHUYECKON CPe/Ibl, UCIOb3Ys AJI TOI0 XUMHUECKUE 3HAHHUS;

3. mpuoOpeTeHue OOYJAIOMIUMHUCS OIBITa Pa3HOOOpPa3HOW [EATEeTLHOCTH, TIO3HAHUA W
CaMOIIO3HAHUS;  KJIIOUEBBIX HABBIKOB  (KJIIOYEBBIX  KOMIIETEHTHOCTEH), HMMEIOLIUX
YHHUBEPCAJbHOE 3HAUEHHUE [UIS DPA3JIMYHbIX BHUJIOB JEATEIBHOCTH: pEIICHHUs MpooiieMm,
NPUHATHS PELICHUH, MOMCKA, aHanu3a U 00paboTKM MH(POpPMALUU, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA, 0€301MacHOro 00palleHHs ¢ BEIECTBAMHU B
IIOBCEHEBHOU KU3HH.

OchogHvimu udesamu y4eOHOTO0 npeMeTa XuMus sIBJISIOTCS!
® MaTepHuaribHOE €JUHCTBO BELIECTB €CTECTBEHHOI'O MHMpA, UX TEHETUYECKas CBS3b;

O IIPHYMHHO-CIICACTBCHHBIE CBSI3M MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MOJIYYECHHEM H
NPUMEHEHHUEM BEIIECTB;

® [103HABAEMOCTbh BELIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX PEAKIINM;

® O0BsCHAIONIasE M TMPOTHO3HMPYIOLIAast POJIb TEOPETUYECKHX 3HAHUU s (HaKTOJIOTHYECKOTO
MarepHaia XUMHH JIEMEHTOB;

® KOHKPETHOE XMMHUECKOE COSAMHEHUE KaK 3B€HO B HENPEPBIBHOI LIEMHU MPEBpAIICHUI BEIIECTB,
y4JacTByIOIee B KPYTOBOPOTE XUMHUYECKHX IEMEHTOB U XMMUYECKOW HBOJIOLINH;

®00BEKTUBHOCTh M II03HABAEMOCTh 3aKOHOB MPUPOJBI;, 3HAHHE 3aKOHOB XHMHH IO3BOJISET
YIPaBIATh XUMHYECKHMH MPEBPAIICHUS MU BEIIECTB, HAXOIUTh O3KOJIOTHUECKH Oe30macHbIe
CIIOCOOBI TPOM3BOICTBA M OXPAHBI OKPYKAIOIIEH CPebl OT 3arpsi3HEHNUS;

® B3aMMOCBS3aHHOCTh HAyKH WM INPAKTHUKH; TPeOOBAHMS MPAKTHUKH — JABIKYIIAS CHJIA Pa3BUTHS
HAaYKH, YCIIEXU MPAKTUKU O0YCIIOBJIEHBI JOCTH)KEHUSIMH HAYKH;

® Pa3BUTHE XMMHMUYECKOW HAYKM M XMMHU3ALUs HAPOIHOTO XO3SICTBA CITy)KaT MHTEpecaM 4eJoBeKa
U o01iecTBa B I1€JIOM, UMEIOT T'YMaHUCTHUYECKUI XapakTep U MPU3BaHbI CIOCOOCTBOBATH PELICHUIO
rJ100aIbHBIX MPO0JIEM COBPEMEHHOCTH.

OTH Uen peaans3yloTcs NyTeM JOCTHKEHUS CIEAYIOINX yeael:

Gopmuposanue y yqanuxcsi XUMHUECKON KapTUHBI MUpa KaK OPraHUYeCKOW 4acTH €ro IeJIOCTHOM

€CTECTBEHHOHAY4YHOW KapTHHBIL;

paseumue MO3HABATEILHBIX HHTEPECOB, HMHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
y4allUXCs B MPOLECCE U3YyYEHUs UMU XMMHMYECKOM HAayKU U €€ BKJIaJa B COBPEMEHHBIM HAy4dHO-
TEXHUYECKUI MPOTPECC;

Gopmuposarue BOKHEUIINX JIOTHUECKUX OIEpalii MBINUICHUS (aHAIU3, CHHTE3, O00OOIICHHE,
KOHKpETH3alusl, CPABHEHUE U JIp.) B MPOLIECCE MTO3HAHMS CUCTEMbl BaXKHEUIIUX MOHATUNA, 3aKOHOB
Y TEOPUU O COCTABE, CTPOCHUU M CBOMCTBAX XUMHUYECKHUX BEILIECTB;



socnumarue YOSKICHHOCTA B TOM, YTO NMPHUMEHEHHE MOJYYCHHBIX 3HAHWW M YMEHUH 10 XUMHHU
SIBJISIETCS. OOBEKTUBHOM HEOOXOMMOCTBIO it 0€30MacHO paboTHI ¢ BEIIECTBAMHU M MaTepUaTaMU
B OBITY M HA IPOU3BO/ICTBE;

npoekmuposanue N peaausayus BEITyCKHUKAaMH  OCHOBHOM IIKOJIBI JIMYHOW 0Opa3oBaTeNbHON
TpaeKTOpuHu: BBIOOp mpoduns oO0ydeHuss B CTapiield INKOJE€ WIM MNPO(EecCHOHAIBHOTO
00pa30BaTEILHOTO YUPEKIACHUS;

06l1a0eHUe KIIIOUEBBIMA ~ KOMIIETEHIIUAMH  (Y4eOHO-TIO3HABATEIbHBIMUA,  HWH(OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBEIMH, KOMMYHHKATHBHBIMH )

OO0mas xapakTepucTHKA y4e0HOr0 nmpeaMeTa XMMHH.

OcobeHHOCTH coiepKaHusl O0yYeHHs XMMUU B OCHOBHOM 1IKOJIE 00YCIIOBIIEHBI Cieln(UKOI
XUMHHU KaK HAyK{ U MIOCTABJICHHBIMU 3a/1auaMi. OCHOBHBIMH ITPOOJIEMaMH XUMUU SIBIISIOTCS
M3Y4YEHUE COCTAaBA U CTPOEHMSI BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS, IOTYUEHHE
BEUICCTB C 3aJaHHBIMH CBOMCTBaMH, HCCIICIOBAaHNE 3aKOHOMEPHOCTEH XUMUYECKHUX PEAKIIMN U
IIyTEH yNpaBICHNUS UMH B LEJSAX [TOJIy4EHUS BELIECTB, MaTEPHUaAJIOB, sHepruu. [losTomy B
IIPUMEPHON MTPOrpaMMe M0 XMMUH HAIIM OTPAKEHUE OCHOBHBIE COJEP/KATENbHbIEC JINHUU:

* BeIlleCTBO — 3HAHUs O COCTABE U CTPOEHUH BEILECTB, MX BAXKHEHIINX (PU3MUECKUX U
XAMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JACHCTBUH;

* XUMHYeCcKasi peakuusi — 3HaHUA 00 yCIOBUSX, B KOTOPBIX MPOSIBIISIOTCS XUMHUECKUE CBOICTBA
BEILIECTB, CIIOCO0AX YMPaBICHUS XUMUYECKUMU TPOLIECCAMU;

- IPMMEHEeHHe BeleCTB — 3HAHUS U ONBIT IPAKTUYECKOM EATENBHOCTH C BELIECTBAMH, KOTOPBIE
Haun0oJiee yacTo ynoTpeOIIAtoTCs B IOBCEAHEBHON KU3HH, IIIMPOKO MCIIOIB3YIOTCA B
IIPOMBIIIJICHHOCTH, CEJILCKOM XO031CTBE, HA TPAHCIIOPTE;

* 13bIK XMMHMH — CUCTEMA BAKHEHIINX NOHATHNA XUMHUH U TEPMHUHOB, B KOTOPBIX OHU
OIKCBIBAIOTCS, HOMEHKJIATYpa HEOPraHUYECKUX BEIIECTB, TO €CTh MX Ha3BaHUsI (B TOM UHUCIIE U
TPUBHAJIBbHBIE), XUMUYECKUE (OPMYJIBI U YPaBHEHHUS, a TAKXKe [IPaBUiIa IEPEBOAA MHPOPMALIUU C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHHU U O0paTHO.

ILnanupyemMbie pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JlesTenbHOCTh 00pa30BaTEIBHOTO YUPEXKISHUS 00IIero oOpa3oBanusi B 00y4YeHUU XUMHU JOJKHA
OBbITh HAIIPABJICHA HAa JOCTHKEHUE 00YYaIOLMMHUCA CIEAYIONIUX JUYHOCTHBIX Pe3y/1bTATOB:

1. B IIEHHOCTHO-OPUEHTALMOHHON cepe - YyBCTBO TOPAOCTH 3a POCCHUICKYI0 XMMHYECKYIO
HayKy, TyMaHM3M, OTHOLICHME K Tpydy, LEJICYCTPEMIIEHHOCTb, CaMOKOHTPOIb U
CaMOOLICHKaA;

2. B TPYyIOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHEHIIel oOpa3zoBaTenbHOM
TPaeKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTMBHOH, MHTEIUIEKTYalbHOH) cepe —MOTHUBAIUS YYEHUs, YMEHUE
YIIPABJIATH CBOECH MO3HABATEIBLHOM ACATEIBHOCTHIO.



MeTtanpeaMeTHbBIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM HIKOJIBI MMPOTPAMMBI 110
XHUMHU ABJISAKOTCA:

1. BJIaACHUC YHUBCPCAJIbHBIMU CCTCCTBCHHO-HAYYHBIMU CHOCO6aMI/I ACATCIIbHOCTHU:
HaOII0/IeHNe, U3MEPEeHUE, IKCIEPUMEHT, yueOHOe HCCIIeIOBaHNE; MPUMEHEHNE OCHOBHBIX
METO/IOB TIO3HAHUS (CUCTEMHO-UH()OPMAIIMOHHBIN aHaIN3, MOACIUPOBAHUE) ISl U3yUCHHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH NECTBUTEIBHOCTH;

2. WCIOJIb30BAaHWE YHHUBEPCAIBHBIX CIIOCOOOB JMEATEILHOCTH TIO PEUICHUI0 MpOoOJIeM W
OCHOBHBIX HMHTEJUIEKTYaJbHBIX OINEpaIil: MCIOJb30BAaHUE OCHOBHBIX HHTEIIEKTYaIbHBIX
omepanuii: GOopMyTMpOBaHWE THUIIOTE3, aHaM3 © CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTCMAaTU3alMs, BbIABIICHUC IPUINHHO-CICACTBCHHBIX CBSI3€I‘/JI, IIOUCK aHaJIOI'OB,

3. YMCHUC 'CHCPUPOBATHL UACU U ONIPCACIIATL CPECACTBA, HGOGXOZ[I/IMBIG I UX peain3alnu,

4. yMeHHue OmpeaeNsTh Ny U 3a/1a4 ACSITeTLHOCTH, BEHIOMPATh CPENICTBA PeATU3AlNH IETTH U
IMPUMCHATH UX HA IIPAKTUKC,

5. HCIMOJIb30BaHUE PA3TUYHBIX HCTOUYHUKOB JJI MOTYyYEHUSI XUMUUYECKON HHpOpMaLiH.

IpeaMeTHBIMH Pe3yJILTATAMM OCBOCHHUS BBITYCKHUKAMH OCHOBHOM IIIKOJIBI MPOTPAMMBI 10
XAMWH SIBIISIIOTCS:
1. B no3HaBaTenbpHOU cdepe:

- JaBaThb OINpPEACICHUS W3YyYCHHBIX IOHSATHI: BEUIECTBO (XMMHUYECKHI 3JIEMEHT, aToM, HOH,
MOJIEKYJIa, KPUCTAJNINYECKAsl PELIETKa, BELIECTBO, IIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUYECKAs
¢dopmyna, OTHOCUTENbHAass aTOMHash Macca, OTHOCHTENbHas MOJIEKYJSpHas Macca, BaJCHTHOCTH,
OKCHUJbI, KHCIIOTBI, OCHOBAHMS, COJIM, aM(OTEPHOCTb, HWHIUKATOp, MEPUOJUUYECKHI 3aKOH,
nepuoAnyuecKkas — CUCTeMa,  IMepuoauyeckas  TaOiuia,  M30TOMbl, XUMHUYECKas  CBS3b,
3EKTPOOTPHULIATENILHOCTD, CTEIIEHb OKHUCIEHUS, AJIEKTPOJIUT); XUMHUUECKas peakius (XUMUYECKOe
yYpaBHEHUE, TCHETHUYECKAsl CBA3b, OKUCIECHUE, BOCCTAHOBIICHHUE, YJIEKTPOJIMTHYECKAs AUCCOLMALINS,
CKOPOCTh XUMHUYECKOU PeaKIim);

- hopmynupoBaTh nepuonndeckuit 3akon J.Ml.MenneneeBa u pacKpbIiBaTh €ro CMBICIT,

- OIIUCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSATEIBLHO IIPOBEICHHBIC SKCIIEPUMEHTBI, UCIIONb3Ys IS
ATOTO €CTECTBEHHBIN (PYCCKUIA, POIHOMN) SI3BIK U S3bIK XUMUH;

- OIIUCBIBATh U Pa3audaTbh U3yYEHHBIC KJIACCHI HEOPraHUYECKUX COCJUHEHUN, IIPOCTHIE U CIIOXKHBIC
BEIL[ECTBA, XUMUYECKHUE PEAKIINH;

- KJ1IacCU(UIUPOBATh U3YUYECHHbIE OOBEKTHI U SIBICHUS,

- HaOMIOIaTh IEMOHCTPUPYEMBIE U CaMOCTOSITEIHHO MPOBOJUMBIE ONBITHI, XMMHUUECKHUE PEaKIIUH,
MPOTEKAIOIIME B IPUPOJIE U B OBITY;

- JIeNaTh BBIBOJIBI M YMO3AKJIIOUEHUS U3 HAOMIOCHHUM, U3YyYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB I10 aHAJIOTUH CO CBOMCTBAMU U3yUYEHHBIX;

- CTPYKTYpPHPOBATh U3YUEHHBI MaTepual U XMMUYECKYI0 MH(POPMALNIO, TOTYYCHHYIO U3 IPYTHX
HUCTOYHUKOB;



- MOJEIUPOBaTh CTPOCHUE AaTOMOB OJJEMEHTOB II€PBOTO - TPEThEro MEPUOAOB, CTPOECHHUE
IIPOCTEUIINX MOJIEKYII.

2. B 1IeHHOCTHO-OpHUEHTAIMOHHOM cepe:

- aHagM3upoOBaThb W  OICHUBATh TOCIEACTBUS JUISI  OKpYXKAIOIIEH Cpeabl  OBITOBOM U

IIPOM3BOJICTBEHHO JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOMU C 1epepaboTKON BEILECTB;

- Pa3bACHATH HA IpUMepax (IPUBOAUTH MPUMEPHI, MOATBEPXKIAIOIINE) MATEPUAIBHOE €AUHCTBO U
B3aMMOCBSA3b KOMIIOHEHTOB >KMBOW M HEXHMBOW NPHUPOABI M YEJIOBEKAa KAaK Ba)KHYIO 4acTb 3TOTO
€IMHCTBA,

- CTPOMTH CBOE IIOBEJICHUE B COOTBETCTBHHM C IPUHIMIIAMU OEPEKHOTO OTHOLIEHUS K IPUPOJIE.

3. B tpynosoii chepe:

- INIAHUPOBATh U IIPOBOJUTH XUMUYECKUN IKCIIEPUMEHT;

- UCMOJIb30BAaTh BCIICCTBA B COOTBCTCTBUU C UX NPCAHAZHAUYCHUCM U CBOﬁCTBaMH, OIIMCAHHBIMHU B
MHCTPYKILUAX 10 IPUMEHEHUIO.

4. B chepe 6€300aCHOCTH KU3HEACATEIHbHOCTH:

- OKa3bIBaTh IMEPBYIO TOMOIIb MpPH OTPABICHHSX, OXKOTaX W JAPYIMX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHUEM.

IIpeaMeTHBIMH pe3yJabTATAMM M3YUYCHUS peaMeTa « XUMHUS SBISIOTCS CIIEAYIOIINE YMEHUS:
Tema: «BBenenne B xumuio. Ilpeamer xumum»
BeimyckHuK HayduTCs:

» PackpbIBaTh CMBICII OCHOBHBIX MOHSTHI: BEIIECTBO, XMMUYECKHH AJIEMEHT, OTHOCHTEIIbHAS
aTOMHas U MOJIEKYJISIpHAsl MacChl;

» Ha3bIBaTh XMMUYECKUE HICMEHTHI;

» BBIUUCISATh OTHOCHTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYFO MacChl BEIECTB, a TaKKe
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa B COCAMHEHUSX Ul OLCHKH UX MPaKTHYECKOU
3HAYMMOCTH;

» coOmoaTh mpaBmuiia TEXHUKH 0€30I1aCHOCTH MTPHU MPOBEICHUH HAOIIOJCHUH U OIBITOB

BhIyCKHUK NOTYYUT BO3MOXKHOCTh HAyUUThCS:

» ONpeneNsaTh POJIb PA3IMYHBIX BEIIECTB B IPUPOC U TEXHUKE,

» XapakTepH30BaTh METOJbI XUMUUECKON HAayKH (HaOJI0IeHNEe, CPaBHEHHE, SKCIICPUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUU ITPUPO/IbI

Tema: «KATOMBI XMMHYECKHX 3J1€MEHTOB
BrllTyCKHMK HayduTes:

» PackpbIBaTh CMBICII OCHOBHBIX IOHSATHI: aTOM, W30TOINbI, XHMHYECKas CBS3b,

AIIEKTPOOTPHULIATEIEHOCTB;



>

OOBSCHATh (PU3UUYECKHUI CMBICT TOPSIKOBOTO HOMEpA dJIEMEHTa, HOMEpa TPYIIbI, HOMEpa
nepuo/a;

COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOJAMYECKOU CHUCTEMBI
JI.1.MeHpeneeBa;

pas3inyaTh BBl XMMUYECKON CBS3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBaJCHTHYIO
HETOJISIPHYIO U METAJUTHYECKYIO;

M300pakaTh d3JIEKTPOHHO-UOHHBIE (OPMYNIBI BEIIECTB, OOpPa30BaHHBIX XUMHUYECKUMH
CBSI3SIMU PA3HOTO BHJIA.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYHUTHCS:

>
>

OCO3HaBaTh 3HAUCHUC TCOPCTUYCCKUX 3HAHUH JII HpaKTquCKOﬁ ACATCIIbHOCTHU 4YCJIO0BCKA,
OIMUCBIBATh U3YYCHHLIC 00BEKTHI KaK CUCTCMBI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIn3a

Tema: «IIpocTbie BemecTBa»

BelntyckHMK HayduTes:

>

>

KJIaCCU(UIIUPOBATh XUMUYECKHE JIEMEHThHI Ha METaJlIbl, HEMETAJUIbI, UHEPTHbBIE 3JIEMEHTHI
(ra3bl) UIsl OCO3HAHUS BAXKHOCTH YHOPSAIOYEHHOCTH HAyYHBIX 3HAHUM;
BBIUMCIISTH KOJIMYECTBO BEIIECTBA, 00BEM HIIM MACCy IO KOJMYECTBY BEIIECTBA;

BBIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

>

>

pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTbD, UCIIOJIb3Ysl CPEACTBA YCTHOU U
NUCbMEHHOW KOMMYHHKAIIMK IPU pabOTe ¢ TEKCTaMU y4eOHUKA U JJOTTOJTHUTEIHHON
JUTEPATypOii, CIIPAaBOYHBIMU TAOJIUIIAMH;

MPOSIBJISITh TOTOBHOCTD K YBXCHHIO MHOM TOYKH 3PEHUS IPU OOCYKICHUH PE3YIIbTaTOB
BBITIOJTHCHHOU PabOTHI

Tema: «CoennHeHHS XUMHYECKHX )JIEMEHTOB)

BhbInyckHUK HAy4UTCS:

>
>

>
>

OTIpEeNIATh CTENEeHb OKUCICHHS 3JIEMEHTA B COEIMHEHUSX;
OMNpCACIIATh IIPUHAJICIKHOCTh  BCHICCTB K  OHNPCACIICHHOMY KJIACCY HCOPraHUYCCKHUX
BEIIECTB;

pa3iiniaTth SKCICPUMCHTAJIbBHO KHUCJIOTHI U H_Ié.HO‘-II/I, MOJIB3YACh HHANKATOPAMH,; OCO3HABATH
HEOOXOIUMOCTh COOMIOACHHSI Mep Oe30MacHOCTH TpH OOpalleHHuH ¢ KHUCIOTaMu |
HIeJI04aMHu.

BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS MX KPUCTAITMYECKHX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

MIPUTOTOBJISITH PACTBOPHI C OMPEACIEHHON MAaCCOBOM 10I€M PAaCTBOPEHHOTO BEILIECTBA,;
COCTAaBJIATH Q)OpMyHBI HCOPraHNYCCKUX COC,Z[I/IHGHI/Iﬁ 10 CTCIICHAM OKHMCIICHUSA DJICMCHTOB, a
TaKKe 3apsijiaM HOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHHI U COJIEH;

BBIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTHLCA:

>

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JEATeTbHOCTH U
MOBCETHEBHOM KU3HHU JJIsl IPUTOTOBJICHHS pACTBOPOB 3aJJaHHOM KOHIIEHTPAIINH.



Tema: «3MeHeHUs, IPOUCXOASIIINE C BellECTBAMM»

BelntyckHMK HayduTes:

>
>
>
>

IPUBOIUTH MPUMEPBI XUMUYECKUX TPOLIECCOB B IPUPOJIE;

n300paXkaTh CyITHOCTh XUMHUECKUX PEAKINUN C MOMOIIBI0O XUMUYECKHX YPaBHEHUH;
OOBSICHATD PA3UYHBIE CIIOCOOBI KIacCU(UKAIUN XUMUUYECKUX PEaKLni;
IPOBOINTH XUMUYECKHUE OTIBITHI M SKCIIEPUMEHTHI U OOBSACHSTH MX PE3yIIbTaThI,

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYHUTHCS:

>
>

MOHUMATh POJIb XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINX B IPUPO/IE;
rpaMOTHO 00palaThCs C BEIIECTBAMU B TOBCEIHEBHOM JKU3HH.

Tem: «PacTBopenne. PacTBopbl. CBOiCTBa pACTBOPOB 3JIEKTPOJIHUTOB)

BelntyckHMK HayduTes:

>

YV V V

>

paCKpBIBaTI: CMBICJI OCHOBHBIX HOHHTI/II\/'II paCTBOpBI, BHGKTpOHI/IT nu HGBJ’IGKTpOJ’II/IT,
BHGKTpO.HI/ITI/I‘ICCKaH Jucconuanus, OKHCJIHTCIIb MW BOCCTAHOBUTCIIb, OKHUCJICHUE U
BOCCTAHOBJICHUE

OOBSCHATH CYITHOCTh PEAKIIMNA HOHHOTO OOMEHA;

KJIacCU(UITUPOBATh OKCHIBI U OCHOBAHHS IO CBOMCTBAM, KUCJIOTHI M COJIM 10 COCTaBY;
COCTaBJIATh YPABHEHUS DJICKTPOJUTHYECKOW JTUCCOLMAIMKA KHUCJIOT, IIEJI0YeH, COJeH;
MIOJIHBIE U COKpAIEHHbIC HOHHBIE YPABHEHUS peakiii 0OMEeHa; ypaBHEHUsI OKUCIUTEIbHO-
BOCCTAHOBHUTCJIIbHBIX peaKHHﬁ;

COCTaBJISITh yYPAaBHEHHS PEAKIUN, COOTBETCTBYIOIIMX IOCIEI0BATENLHOCTH («IIETIOYKE)
MPEBPALLCHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

Ha3bIBaTh OOIME XWMHUYECKHE CBOWCTBA, XapakTEepHBIC ISl KaXJAOro W3 KJIacCoOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

MPUBOAUTH MPUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMHUECKHE CBOMCTBA HEOPTAHMYECKUX
BCIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUU M COJICH;

COCTaBJISITh OKHUCIUTEILHO-BOCCTAHOBHUTEIbHBIA OanaHC (711 M3YYCHHBIX pEaKIHii) TI0
HpGI[JIO)KGHHBIM cxXemam peaKLII/Iﬁ nu OHpe,Z[e.HSITB BCIICCTBO-OKHUCIIUTCIIb U BCIICCTBO-
BOCCTAHOBHUTCECJIb B OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKume;

HpOBO,Z[I/ITI: na60paToprle OIIBITHI, HOI[TBep)K,Z[aIOH_II/Ie XUMHUYCCKUC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEILECTB;

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYHUTHCS:

>

>

COCTaBJISITh MOJIEKYJISIDHBIE M TIOJHBIE HOHHBIE YpPaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

NPUBOJIUTH MPUMEPHI peakUuid, MOATBEPKIAAIOIMINX CYIIECTBOBAHHWE B3aWMOCBSI3H MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX BEILIECTB;

HCIIOJIb30BaTh TPUOOPETEHHBIE KITIOYEBbIE KOMIIETCHTHOCTH MPHU BBITOJHEHUN
HCCJIEIOBATEILCKUX TIPOSKTOB IO U3YYEHHUIO CBOKCTB, CIIOCOO0B MOTYyUSHUS 1
pacro3HaBaHusl BEILIECTB;



»  BBIIBIISATH CYIICCTBOBAHUC TCHETHYECKOM B3aMMOCBSI3H MCXKAY BCIICCTBAMHU B pPsAAy:
IMPOCTOC BCHICCTBO — OKCHUI — T'HAPOKCHU — COJIb,

OCHOBHOE COJEPKAHUE
8 kimacc

No HanmeHnoBaHue TeMbl, €€ cofepKkaHue
1 BBeaenue

Hpe;[MeT XUMHUHU. OCHOBHBI@ IIOHATUS U TeOpI/II/I XUMHUHU. MGTO,Z[bI IIO3HAHUA B
XUMHUHN: Ha6JIIO,Z[€HI/Ie, 3KCH€pI/IMeHT, MO,Z[GJII/IpOBaHI/Ie. I/ICTO‘IHI/IKI/I
XUMUAYECKON WH(pOpMaluu, €€ TOJIy4YeHUE, aHaIU3 U IPeJCTaBICHHE €ro
pe3yIbTaTOB.

[IpeBpamienus BemectB.  PU3MUYECKUE UM XUMHYECKHUE siBIeHUA. OTiauuue
XUMHUYECKUX SBICHUU OT PU3HUECKUX.

Kpartkue cBeneHus 1Mo MCTOPUN Pa3BUTHS XUMHH.

[ToHsTHE O XWUMHYECKOM OJJIeMEHTE U (opMax ero CyIeCTBOBAHMUS:
CBO60,Z[HBIX aToMax, HpOCTBIX 1 CIIOKHBIX BECIICCTBAX. 3HaKI/I XUMHNYCCKUX
JJIEMEHTOB M TIPOUCXOXKJCHWE WX Ha3BaHUU. XuMUYecKue (HOpPMYIIbL
WNunexcer u kodddummentsl. OTHOCUTENBHBIE aTOMHAs W MOJEKYJsSIpHas
Macchl. [IpoBeneHre pacueToB MacCOBOW JIOJIM XMMHYECKOTO JJIEMEHTa B
BEIIeCTBE Ha OcHOBE ero (opmynsl. [leprognyeckas cucreMa XUMHUECKHX
anemenToB JI. 1. MeHneneeBa, ee CTpyKTypa: Majbie U OOJIbIIAE TIEPHUOIBI,
rpynmbel ¥ moArpynmel. [lepuonnyeckas cucTeMa Kak CIpaBOYHOE MOCOOHe
JUTSI TIOJTYYEHUSI CBEICHUIM O XUMUYECKHUX DJIEMECHTAX.

MaccoBast 1071 DJIEMEHTOB B BEILIECTBAX.

2 ATOMBI XUMHY€CKHX 3JIEMEHTOB

AToMBI Kak ¢opMa CYIIECTBOBAHHMS XHUMHUYECKUX 3IeMeHTOB. OCHOBHBIC
CBEIIEHUS O CTPOEHUH aToMOB. JloKa3aTeiabCTBAa CIIOKHOCTH CTPOEHUS
atomoB. OmbIThl Pezepdopaa. [InanerapHas Moenb CTPOCHHS aTOMa.

CocraB aTOMHBIX siep: MNPOTOHBI, HEUTPOHBL. (OTHOCUTEIbHAsT aTOMHAas
Macca. B3anMOCBA3b TOHATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAS
aToOMHas Maccay.

N3MeHenue unciia mpoTOHOB U HEUTPOHOB B sifpe. M3oTomsl. CoBpeMeHHOE
ONpPEACIICHUE  MOHATUA  «XUMHUYECKMH  3jeMeHT».  M3otombl  Kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE HIIEKTPOHHBIX YPOBHEH AaTOMOB XHUMHUYECKHX
3JIEMEHTOB MaJjbiX MepuoaoB. [loHsATHE O 3aBEpPIICHHOM 3JIEKTPOHHOM

YpOBHE.
[lepuonuueckas cucrema xumuueckux siaeMeHTtoB JI. U. MenneneeBa u
CTpPOCHHE aTOMOB — (PH3UYECKUI CMBICT MOPSIKOBOTO HOMEpa DIJIEMEHTa,

HOMepa Ipymmbl, HoMepa nepuoaa. [lepHoIuYHOCT, B M3BMEHEHHUU CBOMCTB




snemMeHTOB. M3MeHeHue uMciia 53JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM
YpPOBHE aTOMa XHMHYECKOTO dJeMEHTa — 00pa30BaHHUE TOJOXKHUTEIbHBIX H
OTpUIATENLHBIX HOHOB. MOHBI, OOpa30OBaHHBIE AaTOMaMU METAIOB H
HeMeTa/uioB. [IpuYMHBI W3MEHEHUS METAUTMYECKUX W HEeMEeTaUTMYEeCKUX
CBOWMCTB B mepuoaax u rpymmax. OOpazoBaHue OWHAPHBIX COCIWHEHUH.
[Tonsitue 06 noHHOM cBs3U. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.
B3aumopeiicTBue aTOMOB  JJI€MEHTOB-HEMETAIZIOB  MEXIy Co0oi —
oOpa3oBaHHME JBYXaTOMHBIX MOJIEKYJ TMPOCTBHIX BemecTB. KoBajneHTHas
HEMOJISIpPHAs XUMHUYECKas CBS3b. DJEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBL
B3auMopeiicTBue aToMOB HEMETANIOB MEXIy co0oii — oOpa3oBaHHe
OMHAPHBIX COCAUHCHHI HEMETAJLIOB. DIEKTPOOTPULIATENLHOCTb.
KoBanentnas mnonsipHas cBsA3b. [IOHSATHE O BaJEHTHOCTH KaK CBOWMCTBE
aTOMOB 00pa30BBIBATh KOBAJICHTHBIE XWUMHUYeckue CBsizu. CocTaBieHHE
dhopmyn OMHAPHBIX COSAMHEHUH MO BAJIGHTHOCTH. HaxoxieHrne BaJICHTHOCTH
o Gopmyse OMHAPHOTO COCTUHEHUSI.

B3anMopeiicTBue aTroMOB MeETAIOB MEXAy co0oii — oOpa3oBaHHE
METATUYECKIX KPUCTAILIIOB.

ITonsaTHE O METANINYSCKOM CBI3H.

KonTposbHas padora Ne 1

IIpocThie BemecTBa

[Tonoxxenue w™eraiuioB U HemerauioB B llepuonnueckoit cucreme
XUMHUYECKHUX HJIEMEHTOB
. N.MenneneeBa. BaxHeilmume mpocTele BellecTBA — METaUIbl (Keleso,
QTIOMUHWMA, KalbIlMi, MarHuii, HaTpuii, kammii). OOmme dusnvyeckue
CBOMCTBA  METAJUIOB.  BakHeWline  mpoCTble  BELIECTBA-HEMETAIUIbI,
oOpa3oBaHHBICE aTOMaM{ KHCJIOPOJa, BOJOpOAa, a30Ta, cephl, Qocdopa,
yriepona. Monekynbl MNpPOCTBIX — BEIIECTB-HEMETAUIOB —  BOJOpOJA,
KHCJIOPO/1a,
a3oTa, ramoreHoB. OTHocuTenbHas MoOJIeKyJIspHas Macca. CrocoOHOCTH
aTOMOB XMMHYECKHX OJJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX
BEIIECTB — QJUIOTPOMNUA. AJUIOTPONMHBIE MOAUPUKANNUKA KHUCIOPOJa,
dbocdopa, omoBa. Metanmuueckre U HEMETaIMYECKHE CBOWCTBA MPOCTHIX
BelecTB. OTHOCUTEIBHOCTD 3TOTO MOHSATHUS.
Uucno Asoragpo. KommuectBo BemiectBa. Mok, MosgpHas Macca.
MossipHblii 00beM Ta3000pa3HbIX BeliecTB. KpaTHble eAMHUIIBI U3MEpPEHUS
KOJIMYECTBA BEHIECTBA — MWUIMMOJb M KUJIOMOJb, MHJUIUMOJISIpDHAS W
KWIOMOJISIDHAsE MacChl BEIIECTBA, MWUIMMOJSIPHBIM W KUJIOMOJISPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.
PacueTsl ¢ ucnosnbp30BaHNEM MOHATUN «KOJWYECTBO BEIIECTBAY», «MOJIIPHAs
Maccay, «MOJISIDHBIF 00beM Ta30B», «IUCIO0 ABOTaapO».

CoequHeHHs XUMHUYECKUX JIEMEHTOB

Crenenp okwucnenus. CpaBHEHHE CTEIICHW OKHCICHUS H BaJCHTHOCTH.
OHpeHeﬂeHHe CTCIICHU OKUCIICHUA 3JIEMCHTOB B 6HHapHBIX COCANHCHUAX.
Cocranenue Hopmys OMHAPHBIX COCTMHEHM, OOIINIA CITOCO0 X HAa3BaHMM.




bunapuble coenMHEHMS METAUIOB W HEMETAUIOB: OKCHJbBI, XJIOPHUIBI,
cyneuapl u mp. CocraBieHue wux ¢opmyn. buHapHBIE CcoeauMHEHUS
HEMETAJUIOB: OKCHJbI, JIETYYH€ BOJIOPOJHBIE COEIUHEHHUS, UX COCTaB U
Ha3BaHusA. llpencraBuTenu OKCHUIOB: BOJA, YIJEKUCIBIM ras3, HeramieHas
u3BecTh. [IpencraButenu JeTyuyux BOJOPOJIHBIX COCAMHEHUI: XJIOPOBOJOPO]
1 aMMHaK.

OcHoBaHHUs, UX COCTaB M Ha3BaHUA. PacTBOPUMOCTH OCHOBaHUU B BOJIE.
[IpencraBurenu menovei: TUAPOKCUIBI HATPUS, KU U Kanblus. [lonstue
00 MHAMKATOpaX U KaYeCTBEHHBIX PEAKITUSX.

Kucnotel, ux cocraB u HazBanusa. Knaccudukamus xkucnot. [IpencraButenn
KHUCJIOT: CEepHasi, CojsiHasA, a30THas. [loHsATHE O mIKane KUCIOTHOCTH (IIKaJia
pH). I3MeHeHne okpacku HHANKATOPOB.

Conu kak TPOU3BOAHBIE KHUCIOT U OCHOBAaHUW, HUX COCTaB W Ha3BaHUI.
PactBopuMocts coneit B Boge. IlpeacraBurenu comnel: XJIOpuUll HaTpus,
KapOoHat u GocdaT KambIusl.

AMopdHBIE ¥ KPUCTAIUTHYECKUE BEIIECTBA.

MexXMOIEKyIIIpHbIE B3aUMOJCHUCTBUA. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHMOCTbH CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMUECKUX PEIIETOK.
Uucteie BemecTBa U cMecu. [IpuMepsl KHIKUX, TBEPABIX M Ta3000pa3HbBIX
cMmeceli. CBOMCTBa YHCTHIX BellecTB M cMecei. WX cocrtaB. MaccoBas u
00beMHas JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBA3aHHBIE C MCIOJIH30BaHUEM
IOHSTHS <«TOJISI.

KonTposbHast padora Ne 2.

HN3meHeHus, NPOMCXOASIIHE C BelleCTBAMHU

[lonatue sBNEHUN, CBSI3aHHBIX C W3MEHEHUSMH, MPOUCXOISIIUMHU C
BEILIECTBOM.
SIBneHus1, cBA3aHHbIE C U3MEHEHUEM KPHCTAJUIMYECKOTO CTPOCHHUS BELLECTBA
IpU TIOCTOSSHHOM €ro cocraBe, — (Qu3nyeckue sBleHus. DPuznyeckue
SIBJICHUS] B XUMUH: AUCTHILISALUS, KPUCTAILTU3ALIMS, BbIIapUBAaHUE U BO3TOHKA
BEIIECTB, (UIBTPOBAHUE U IIEHTPU(YTUPOBAHUE.
SIBneHusl, CBA3aHHBIE C M3MEHEHUEM COCTaBa BEIECTBA, — XMMHUYECKUE
peakuuu. Ilpu3Haku u yclnoBUSL MNPOTEKAHHWS XHWMHYECKHX PpEaKIU.
Beinenenue TemiaoTel U cBeTa — peakuuu ropeHus. [lonsTtue o6 3k30 - U
SHIOTEPMUUYECKUX PEAKIIMSIX.
3aKOH COXpAaHEHUs MAacCChl BEIIECTB. XUMHUYECKHUE YypaBHEHHUs. 3HAUEHUE
UHACKCOB M Kod(p¢unuentoB. CocCTaBleHHE YpPaBHEHUH XHMHUYECKHUX
peaKkuuid.
Pacuersl mo XuMHYEeCKMM ypaBHEHUsIM. PelieHue 3anady Ha HaXO0XJICHHE
KOJIMYECTBA, MAacChl WM 00beMa MPOJYKTa PEaKIUu MO0 KOJUYECTBY, Macce
Wi 00beMy HMCXOJIHOTO BeIIeCTBA. PacyeTbl ¢ HMCIOIB30BAaHMEM MOHSATHS
«I0JIs1», KOIZIa HMCXOAHOE BEIIECTBO JAHO B BHJE PacTBOpa C 3aJaHHOU
MacCOBOH JI0JIEW PacTBOPEHHOI'O BEILECTBA WJIM COACPIKUT OINPEACIECHHYIO
JTOJTIO TIPUMECEH.
Peakuun pasnoxkenus. IIpencraBiieHHEe 0 CKOPOCTH XMMHMUYECKUX PEAKLIMM.
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Karanuzatopel. ®epmenTrl. Peakunn coenuHenus. Karanutuueckue u
HEKaTAIUTHYECKUE PEaKIMK, 00paTUMbIe U HeoOpaTUMbIe peakiuu. Peakiun
3aMCUICHUS. P}II[ AKTHUBHOCTHU MCTAJJIOB, €ro HCIIOJIB30BAaHUC JJI
MIPOTHO3UPOBAHUS BO3MOXKHOCTH TMPOTEKAHMS PEAKIIUNA MEXKIYy METANIaMU H
KHCJIOTaMU, peaKI_[I/Iﬁ BBITCCHCHHUA OOIHUX MCTAJIJIOB U3 paCTBOpOB nux COJIGI>'I
apyrumMu Metaiiamu. Peaknmum oOmena. Peakiuu HeWTpanu3anuu. Y CIOBUS
MPOTEKAHUS PEaKIuii OOMEeHa B pacTBOpax J0 KOHIIA.

Tunbel XUMHYECKMX peakuuidi Ha TpuUMepe CBOWCTB BoAbl. Peakmus
paBJIO)KGHI/I}I —_— 3JI€KTpO.HH3 BOIHbI. PeaKI_[I/II/I COCOINHCHUA — BBaHMOHeﬁCTBHG
BOJBI C OKCHAAMH METAJJIOB M HEMETAIOB. YCJIOBHE B3aHMOJICHCTBHUSA
OKCHUJOB MCTAJIJIOB W HCEMECTAJIJIOB C BO,Z[OI>'I. HOH}ITI/IG ((FI/II[pOKCI/II[BI».
Peaknuu 3aMelieHus — B3aUMOJCHCTBHE BOALI C MeTa/UIaMH. Peakiun
oOMeHa — THIPOJIU3 BEIIECTB.

KonTposbHas padora Ne 3.

PacrBopenue. PacrBopbl. Peakumu HOHHOro oO6mMeHa. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUH.

PactBopenue kak ¢usnko-xumuueckuil npomecc. IloHstue o ruapartax u
Kpuctayuioruaparax. PacrBopumocTts. KpuBble pacTBOPUMOCTH KaK MOZEIb
3aBUCMMOCTH  PAacCTBOPHUMOCTH TBEPABIX BEIIECTB OT TEMIEPaTyphl.
Hacepiiennple, HEHACBIIEHHBIE W TEPECHINICHHBIE PAaCTBOPBL. 3HAYEHHE
PacTBOPOB JIJIsl MPUPOJIBI U CETHCKOTO XO3SMCTBA.

[lonste 00  BIACKTPOJUTUYECKOW  AUCCONMAIMHU.  DJICKTPOJIUTHI U
HE3JIEKTPOJUTHI. MeXaHu3M AUCCOLMALMKN BJIEKTPOJMTOB C Pa3IUYHBbIM
XapakTepoM cBsi3U. CTeneHb JIEKTPOJUTHYECKON auccounanuu. CUuiabHbIE U
ciabble 3IEKTPOITUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU AIEKTPOIUTUUECKON nuccouunanuu. oHHbIe
ypaBHEHHs peakiuii. Peakiuu oOMeHa, uaymme 10 KOHIA.

Kiaccudukaiys HOHOB U X CBOMCTBA.

Kucnotsl, ux xnaccudukamus. {ucconuarus KUCIOT U UX CBOWCTBA B CBETE
TEOPUM DJEKTPOJIUTUYECKOW AUccOlMali. MOJNEKyJIIpHbIE W HOHHBIE
ypaBHeHUs  peakuuid.  B3aummopeicTtBue  KHCIOT € MeTaUlaMH.
DJIEKTPOXUMUYECKUH Pl HAIPSHKEHUH MEeTAJIIOB. B3anmoaeiicTBre KUCIoT ¢
OKCHJaMU METaJJIOB. B3auMopeiicTBUe KUCIOT C OCHOBAHMSIMU —PpEAKIUS
HeWTpanmu3auuu. B3aumopeiicTBue KuCIOT ¢ coisiMu. HMcnonb3oBaHue
Ta0JIULIBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux knaccudukanus. Jlucconumanys OCHOBaHUN M UX CBOMCTBA B
CBET€ TEOPUM  DJICKTPOJIMTUYECKOW  Auccoluanuu. BzaumopelcTtBue
OCHOBaHUU ¢ consmMu. Mcronb3oBaHue TaOMUIBI PACTBOPUMOCTH IS
XapaKTEepPUCTUKM XUMHUYECKMX CBOMCTB OCHOBaHUW. BzaumopelctBue
1Iesoyelt ¢ OKCuaaMu HEMETAIIOB.

Conu, uX OHMCCOIMAlMsl M CBOWCTBA B CBETE TEOPUHU DJIECKTPOJIUTHUUECKON
aucconmanuu. B3aummoneicTBHe colie ¢ MeTallllaMH, OCOOCHHOCTH JTHX
peaknuii. B3aumopeiictBue coneir ¢ comsimu. Mcmomb3oBaHue TaOIUIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.
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O06o00uieHne cBeneHn 00 oKcHIax, UX KiIacCu(UKaIMi U CBOUCTBAX.
I'enernyeckue psapl MeTaula U HeMmeTawia. ['eHeTHueckash CBSI3b MEXIY
KJIaCCaMHU HEOPTaHMUECKUX BEIIECTB.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH.

OmnpeneneHue CTENEHEW OKUCICHUS IS 3JIEMEHTOB, 00pa3yIoIIMX BEIIeCTBa
pasHbIX  KjaccoB. Peakuuu MOHHOro oOMEHa U OKHUCIHUTEIHHO-
BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHUE. CocraBnenue ypaBHEHUH OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUi METOJIOM IJIEKTPOHHOTO OayiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIOB, KHCIIOT U COJIEH B
CBETE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

KonTpoabHas padora Ne 4. Torosasi.

IIpumepHbIe HAIPABJIEHNSI POEKTHOM NAesATeIbHOCTH o0yyarommxcs. 1. Pabora ¢
HMCTOYHHKAMU XUMHUYECKON HH(OPMAITUH — UCTOPUUECKHE 0030PhI CTAHOBJICHUS U Pa3BUTHS
W3YYEHHBIX MMOHSATHUN, TEOPUN, 3aKOHOB; )KU3Hb U JCATEIHHOCTh BBIIAIOIINXCS YICHBIX-XHMHKOB.
2.AHamuTHYeckue 0030pbl HH(MOPMALIUY TIO PEIICHUIO OMPEICIICHHBIX HAYYHBIX, TEXHOJIOTUIECKUX,
npakTHIecKux mpobnem. 3. OBiageHne OCHOBaMH XUMUYecKoro aHanu3a. 4. OBiageHue OCHOBAMH
HEOPraHUYECKOr0 CUHTE3a.

9 kyacc

Tema 1. BBenenne. O01masi XapakTepucTUKA XMMUYECKUX 3JIEMEHTOB U XMMUYECKUX PeaKkiuii
Iepuonuveckuii 3axkoH u Ilepumoamyeckasi cucrema xumudyeckux »3jementos /. H.
MenpgeneeBa

[ToBTOpEeHNE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca. XapaKTepUCTHUKA JIEMEHTA MO €ro MOJ0KEHUI0
B Ilepuonuueckoir cucreme xumuueckux snemeHToB [[. M. MenneneeBa. CBoiicTBa OKCHUIOB,
KHUCJIOT, OCHOBAHUN WM COJIEH B CBETE TEOPUU DIIEKTPOJIUTHYECKOW AUCCOLMALMU U OKUCIICHHUS-
BOCCTaHOBJICHMUS.

[TonsiTie 0 MepexoaHBIX deMeHTax. AMBOTEPHOCTh. [ eHETHUECKUH Psil TIEPEXO0THOTO JIEMEHTA.
Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa xumudeckux 3neMenToB . V1. Menpaeneena.
XuMHUYecKasi OpraHu3alus >KUBOM M HEKHUBOW MPUPOAL. XUMHUYECKHH COCTaB sApa, MAaHTHH U
36MHOU KOpbl. XMMUYECKHE AIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB. MaKkpO- 1 MUKPOAJIEMEHTBI.
OO6o0mIeHne cBeleHUN O XHUMHUYECKHUX peakiusax. Kmaccudukamuss XUMHYECKUX PEaKIUi 10
Pa3IUYHBIM TMPU3HAKAM: YHCIIO U COCTaB PEAruPYIONUX U 00Pa3yIOIIUXCS BEIIECTBY, «TETLIOBOM
ahdekT», «HampaBlIeHUE», «HU3MEHEHHE CTEMEHEH OKHCIEHUS DJIIEMEHTOB, O00pa3yrOIINX
pearupymoiye BeEImecTBa», «(a3a», «HUCIONb30BaHHE Karanu3aTtopa». lIoHATHE O CKOpOCTH
XUMHYECKON peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XUMHYECKUX peakiuil. KaTtanuzaTopsl u
Katanu3. MTHruOuTophl. AHTHOKCHIAHTHI.
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KonTpoasnas padora 1«Bsenenue. [lepnognueckuii 3akon /.. MenneneeBay.

IIpenmeTHble pe3yJbTaThl 00yYeHHUS

Yyamuics J0JKEH ymems:

MCII0JIb30BAaTh IIPU XapaKTEPUCTHUKE MPEBPAIECHUN BEIIECTB MOHATHS: «XUMHUUECKAs peaKus»,
«PEAKIMH COCTUHEHUS», «PEAKIINH PA3JI0KEHUS», «PEaKIIUU OOMEHay, «PEaKIUH 3aMEIICHUS»,
«peaKuu HEUTpAIU3ALUN», «IK30TEPMUUYECKUE PEAKIIUNY», «IHTOTEPMUUYECKHUE PEAKIIN,
«00OpaTUMBbIE peaKun», «KHEOOpaTUMbIE PEAKIIUNY, «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIun», «rOMOT€HHBIE PEAKIIMIY, «I€TEPOTE€HHBIE PEAKLNUN), «KATAIUTHYECKUE PEAKIIUN»,
«HEKaTAIMTUYECKHE PEaKLUn», «TerIoBor AP(HeKT XUMIUUECKON peaKIm», «CKOPOCTh
XUMHUYECKON PEAKINN», «KaTaIU3aTOP»; XapaKTepU30BaTh XUMUUECKUE JIEMEHThI |—3 10
IIEPUOJIOB 110 UX MOJIOKEHHUIO B Ileproanyueckoi cucteme XMMUYEeCKUX 3J1eMeHToB [1. 1.
MenpeneeBa: XMMMUECKUN 3HAK, TOPSIIKOBBIN HOMED, IEPUOJ, IPyIIa, IOATPYIa, OTHOCUTEIbHAS
aTOMHas Macca, CTpOCHUE aToma (3aps]l sapa, YUCIo IPOTOHOB U HEMTPOHOB B siApe, 001Iee YHCIIo
3JIEKTPOHOB, paclpezesieHre 3JIEKTPOHOB O AIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (popmyIa,
HA3BaHME U THUI BBICIIETO OKCUJA U TUAPOKCUAA, JETYYET0 BOJOPOIHOTO COSAMHEHUS (11
HEMETAJUIOB)); XapaKTEPU30BaTh OOIINE XUMUUECKHE CBOMCTBA aM(pOTEPHBIX

OKCHJIOB ¥ THIPOKCUJIOB; IPUBOJAUTH MPUMEPHI PEAKINH, MOATBEPKAAOIIUX XUMAYECKHE CBOMCTBA
aM(OTEPHBIX OKCHUIOB U THAPOKCHUIIOB; 1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIHNA MO YUCITY U
COCTaBYy UCXOJIHBIX BEILIECTB U MPOAYKTOB PEAKLINH; TEIJI0BOMY 3(peKTy; HarpaBIeHUIO
IIPOTEKAaHUS PEAKIMH; U3MEHEHHIO CTEIIEHEN OKHCIIEHUS JIEMEHTOB; arperaTHOMY COCTOSIHUIO
MCXOJIHBIX BEILIECTB; YUACTHIO KaTalu3aTopa; OObACHATH U IPUBOAUTE IIPUMEPHI BIUSIHUS
HEKOTOPBIX (paKTOPOB (MPUPOA pearupyronux BelecTB, KOHIIEHTPAIUs BEIIECTB, AaBlICHUE,
TeMIepaTypa, KaTalnu3aTop, IOBEPXHOCTh COMPUKOCHOBEHHSI pearnpyollirX BEIIECTB) Ha CKOPOCTh
XUMHUYECKHUX PEaKIIHii; HaOII01aTh U ONUCHIBAaTh YPABHEHMS peaKLUi MEX]y BEIIECTBAMHU C
MOMOIIbIO €CTECTBEHHOT'O (PYyCCKOTO UJIM POJIHOTO) A3bIKA U A3bIKA XUMHUH; IIPOBOJIUTH OIIBITHI,
MOJITBEP K IAIOIUE XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U TUIAPOKCUIIOB; 3aBUCUMOCTD
CKOPOCTH XUMHYECKOM PEaKIMU OT PA3ITUYHBIX (PaKTOPOB (IPHPOJIA pEarupyromrx BeIecTB,
KOHIIEHTpalUs BELIECTB, JaBIECHNE, TEMIIEpaTypa, KaTalu3aTop, HOBEPXHOCTh COIPUKOCHOBEHHUS
pearupyoIux BEIIECTB).

MeTtanpeamMeTHble pe3yJbTaTbl 00y4eHUs
VYyamuiicst JOJKEH ymeny.
OTIpEeAeNATh LeNb YUeOHOU NeTeIbHOCTH C TOMOIIBIO YYUTENS U CAMOCTOSITENIbHO, UCKATh
CPEICTBA €€ OCYIIECTBICHHUs, paboTas 10 IUIaHy, CBEPSATh CBOU JCHCTBUS C LEIbIO U MPU
HEO0OXOIUMOCTH UCTIPABIISATEH OIIUOKH C IIOMOIIBIO0 YUUTENSI U CAMOCTOSTEIBHO; COCTABIISATh
AHHOTAIIMIO TEKCTA; CO3/1aBaTh MOJICTH C BBIJCICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U
MPEJICTABICHUEM UX B MPOCTPAHCTBEHHO-TPA(UISCKON UM 3HAKOBO-CUMBOJIMUECKOH QopMe;
OTIPEICIIATh BUJIBI KIIAaCCU(UKAIINHN (€CTECTBEHHYIO 1 HICKYCCTBEHHYIO); OCYIIECTBIISITh MPSMOE
JETYKTUBHOE JI0Ka3aTeIbCTBO.
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Tema 2. MeTa/uibl
ITonoxxenne meramnos B Ilepuomuyeckoit cucreme xumuueckux snemeHToB [I. M. Menneneesa.
Mertannudeckas KpUCTAJUTMUECKas pelieTka W MeTauIMueckas XuMudeckas cBsizb. OOmime
¢dusnueckue cpoiictBa MeTauioB. CIUlaBbl, MX CBOWCTBA M 3HAUCHUE. XUMHUYECKHUE CBONCTBA
METaJUIOB KaK BOCCTAHOBHUTENEH, a TAK)KE€ B CBETE MX IOJIOKEHHUS B JJIEKTPOXUMUYECKOM psIY
HanpsH>KEHUH METaJIOB.
Koppo3uss metaimoB u crocoObl 00prObl ¢ Hel. Metayimel B mpupojge. OOmme crnocoObl ux
MOJTyYEHUSI.
OO0masi XapakTepHCTHKA HIEJOYHBIX MeTa/IoB. Metamuiel B mpupoxae. OOmme crmocoObl ux
nonyderusi. Crtpoenune aromoB. lllenouynsie Meramisl — NpocThie BellecTBa. BakHeilmine
COCIMHEHUS IIENOYHBIX METAIJIOB —OKCHBI, THUIPOKCHUIBI U CONH (XJIOPUIBI, KapOOHATHI,
Cynb(haThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM Xo3siicTBe. Kanuiinbie ynoopeHus.
O0mass xapakrepucTUKa 3jeMeHTOB rjaBHoW moarpynnbl Il rpymmsel. CTpoeHue aTtoMoB.
[[{emouHO3eMeENbHBIE ~ METAUIBI —  MPOCTbIE  BEUIECTBA.  BakHeWIue  COECIUHEHHUS
HIEJTIOYHO3EMENbHBIX METANIOB — OKCHUJIbI, TUIPOKCH]IBI U COJU (XJIOPH/IbI, KApOOHATHI, HUTPATHL,
cynbdatsl, hocharel), UX CBOWCTBA U MPUMEHEHHUE B HAPOTHOM XO35HCTBE.
Amomunuii. CTpoeHue aroma, (QuU3MYECKHEe M XUMHUYECKHE CBONCTBA IPOCTOTO BEIIECTBA.
CoenuHeHNs aTIOMHHUS — OKCHJ M THAPOKCHUI, UX aMmdoTepHbIil XapakTep. Baxkueimue conu
amomuHus. [IpuMeHeHne antoMUHUS U €70 COEUHEHUI.
Kenezo. CtpoeHue aroma, (uU3HUECKHME ¥ XUMHUYECKHE CBOWCTBA MIPOCTOrO BEIIECTBA.
I'enernueckue pansl Fe2+ u Fe3+. Baxueimme conu xkene3a. 3HaUEHUE JKelle3a U €ro COeTMHEHUI
JUTSL IPUPOABI M HAPOJHOTO XO35MCTBA.
KoutpoabHas padora 2 «MeTamb.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyaimuiicst JOJKEH ymemy.
UCIIOJIb30BATh MPU XAPAKTEPUCTUKE METAIIOB U UX COCUHEHUN MOHATHUS: «METAIIIbIY, «Psi
AKTUBHOCTH METAJJIOBY, IIIEIOYHBIE METAJUIbI», «IIEJIOYHO3EMETbHBIE METAILIBIY, UCIOJIb30BATh
WX MPU XapaKTEPUCTUKE METAJUIOB; 1aBaTh XapaKTEPUCTUKY XUMUUYECKHUX JIEMEHTOB-METAIIJIOB
(LIETTOYHBIX METAJIJIOB, MarHusi, KalabIusl, ATIOMUHUS, KeJe3a) Mo UxX
nosioxeHuto B [leprogudeckoit cucteme xumudeckux 3meMenToB Jl. M. MeHnneneeBa (XUMHYECKUH
3HAK, NOPAJIKOBBIA HOMED, IEPUOJ, TPYIIIA, HOATPYIIIA, OTHOCUTEIBbHASI ATOMHAsl Macca, CTPOCHHE
aToMma (3apsia sapa, YUCao MPOTOHOB U HEHTPOHOB B sJIpe, 00IIEe YUCIIO JIEKTPOHOB,
pacnpeeneHre JIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SM), IIPOCTOE BEIIECTBO, (opMyJsia, Ha3BaHUE U
THII BBICIIIETO OKCHJIA U TUIPOKCH/IA); HA3bIBATh COCTUHEHUSI METAIIIOB U COCTABIIAThH MX (HOPMYIIBI
10 Ha3BaHMIO; XapaKTEePH30BaTh CTPOCHHUE, 00IIKe HU3MUECKHUE U XUMUYECKUE CBOWCTBA TIPOCTHIX
BEIIIECTB-METAJNIOB; OOBSICHATH 3aBUCHMOCTH CBOMCTB (MJTU TPECKa3bIBATh CBOMCTBA) XUMHUECKUX
AIIEMEHTOB-METAJIOB (paauyc, METAIUTMUECKHUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA AIIEMEHTOB) U 00pa3yeMbIX UMM COETMHEHUH (KUCIOTHO-OCHOBHBIE
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CBOICTBA BBICHIMX OKCUIOB U THUIPOKCH]IOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA) OT
nonoxkeHus B [lepuoanueckon cucreme xuMmuueckux anemMeHToB . . Menaeneesa; onucsiBaTh
o0I1I1e XUMUYECKIE CBOMCTBA METAJJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POTHOTO)
SI3bIKA U SI3bIKA XUMHUH; COCTABJISATh MOJIEKYJISIPHBIE YPABHEHUSI PEAKLIHMI, XapaKTEPU3YIOIINX
XAMHUYECKHE CBOMCTBA METAJIJIOB U UX COEAUHEHHM, a TAK¥KE AJIEKTPOHHBIE YPABHEHUS IPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS; YPABHEHUS AJIEKTPOJUTUYECKON AUCCOLMALIMH; MOJIEKYIISIPHBIE,
IIOJIHBIE U COKPAILlCHHbIE HOHHBIE YPABHEHUS PEAKIIMN C YYaCTHEM DJIEKTPOJIMTOB; YCTaHABINBATh
[IPUYMHHO-CJIEACTBEHHBIE CBSI3M MEKy CTPOEHUEM aTOMa, XUMHUYECKOU CBSI3bI0, TUTIOM
KPUCTAIIMYECKON PELIETKH METAJIOB U UX COeIMHEHUH, UX O0IMMHU (PU3NUEeCKUMHU U
XHMHYECKUMU CBOMCTBAMH; OMUCHIBATh XUMUYECKUE CBOMCTBA LIEJIOYHBIX U HIETOYHO3EMEBHBIX
METAJIJIOB, a TAKXKE aTIOMUHHUS U Kelle3a U UX COCTMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WIH POJTHOTO) SI3bIKA U S3bIKA XMMHH; BBITIOIHATE, HAOMIOAATh U OMUCHIBATH XUMUYCCKUI
AKCIEPUMEHT MO PACIIO3HABAHUIO BAXKHEUIIIMX KATHOHOB METAJIOB, THIPOKCHI-HOHOB;
SKCHEPUMEHTAIIBHO UCCIIEN0BATH CBOMCTBA METAJNIOB U X COEIMHEHUM, PEIIATh
SKCHEPUMEHTAIBHBIE 3a/1a4y 110 TeMe «MeTaibl»; ONUCHIBAThD XUMHUYECKHUI SKCIIEPUMEHT C
MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) S3bIKA U A3bIKa XUMHUH; IPOBOJIUTH PACUETHI MO
XUMHUUYECKUM (pOpMysiaM U ypaBHEHHUSAM peakiuil, MPOTEKAIOIMIHUX C y4aCTUEM METAIIIOB U UX
COCIMHEHU.

MeTtanpeamMeTHble pe3yJbTaThbl 00y4eHus!

Yyamuics J0JKEH ymems:

paboTarh MO COCTaBICHHOMY IIJIaHY, UCTIOIB3Ys Hapsay ¢ OoCHOBIpHOOpHI, cpeactBa UKT);

C TIOMOIIBIO YYUTENSI OTOMPATh I PEIICHUS y4eOHBIX 3a/1a4 HEOOXOAUMBIE CIIOBAPH,
SHIUKJIONEIUH, CIIPABOUYHUKHU, JJIEKTPOHHBIE IUCKH; COMIOCTABISATh U OTOUPATh HHPOPMAIIHIO,
MOJIYYEHHYIO U3 PAa3JINYHBIX HCTOYHUKOB (CIOBApH, SHIUKIIONEIUH, CIIPABOUYHUKHU, DJIIEKTPOHHbBIE
JTUCKH, ceTb IHTepHET); IpeaCcTaBIsITh HH(POpPMALHIO B BUAE TaOIUI, CXEM, OTOPHOTO KOHCIIEKTA, B
TOoM uHcie ¢ npumeHenueM cpenctB MK T; odpopmiiaTe CBOM MBICIIH B YCTHOM M MUCBMEHHOM peyH ¢
Y4ETOM CBOMX YUEOHBIX U JKU3HEHHBIX PEUEBBIX CUTYAIMil, B TOM YHCIIE C IPUMEHEHUEM CPEJICTB
UKT; cocTaBiaTh pelieH3UI0 Ha TEKCT; OCYLIECTBIISTH JOKA3aTENbCTBO OT IPOTUBHOTO.

IpakTukym CBoiicTBa MeTaJIJIOB M UX COeAUHEHU M
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYyamuiicst JOJKEH ymemy.
oOparaThcs ¢ J1abopaTopHbIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH; HAOII0JaTh 32 CBOMCTBAMHU METAJIOB U UX COSTUHEHUN U
SIBIICHUSIMU, TIPOUCXOSIIMMYU C HUIMH;, OMTUCHIBATh XUMHYECKHI SKCIIEPUMEHT C TIOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOTO MITU POJHOTO) SI3bIKA U SI3bIKA XUMUU; IeTIaTh BBIBOBI IO Pe3yIbTaTaM
MPOBEJCHHOTO SKCIIEPUMEHTA.
MeTtanpeamMeTHble pe3yJbTaTbl 00y4eHUs
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VYyaimuiicst JOJKEH ymemy.
OTIPEICIIATh, UCXOAS U3 YIeOHOM 3a/1a4u, HEOOXOIMMOCTh HCITOJIb30BAHUS HAOIIOICHUS I
HKCIIEPUMEHTA.

Tema 3. HemeTasibl

OO0mas xapakTEepUCTUKAa HEMETAIOB: TMOJOXKeHHe B Ileproguveckoil cucTeMe XHMMHYECKUX
snemenToB JI. U.Menaeneena,

OCOOCHHOCTH CTPOEHHMSI aTOMOB, 3JEKTpooTpuiareabHocTh (D0) Kak Mepa «HEMETaNTMYHOCTHY,
pan 20. Kpucrammyeckoe CTPOCHHE HEMETaUIOB — TMPOCThIX BELIECTB. AJIIOTPOIHS.
®dusnueckue cBOCTBa HeMeTaioB. OTHOCUTENBHOCTh MOHATUM «METAD) U «HEMETAILI».
Boxopoa. [Tonoxxenue Bomopona B Ilepuomnueckoin cucreme xumudeckux snemeHtos . U.
MenneneeBa. CTpoeHure atoMa U MoJIeKysbl. OU3HUECKUEe U XUMUUYECKHE CBOKMCTBA BOJOPOJA, €TO
MOJIy4YeHUE U IPUMEHEHUE.

Bona. Ctpoennie monekynbl. BomopoaHas xumuueckas cCBA3b. PU3MYECKHE CBOMCTBAa BOJBI.
AHOManmuu cBOMCTB BOJAbL. ['mapodunbHbie W TUAPOPOOHBIE BEIIECTBA. XUMHUYECKHE CBOWMCTBA
Boabsl. KpyroBopor Boapl B mpupoae. Bomooumcrtka. Aspamus Bonabl. bwITOBBIE (QUIBTPEIL.
MuHepanbHbie BOJbI. /[ucTHinpoBanHas BoJa, €€ NOJy4eHHE U IPUMEHEHHE.

O0mas xapakTepucTHKa rajaoreHoB. CtpoeHue aromoB. IIpocTbie BemiecTBa M OCHOBHBIE
COCIMHEHUS] TallOTeHOB, WX cBoicTBa. KpaTkue cBeneHus o xjope, Opome, (rope u wmoje.
[IpumeHeHne rajloreHoB U UX COEAMHEHUN B HAPOJAHOM XO35MCTBE.

Cepa. CtpoeHue aroma, ajsIOTPOIUS, CBOWCTBA U NMPUMEHEHHE poMOndecKoi cepbl. OKCHIBI Cephl
(IV) u (VI), ux nonydenue, cBoiicTBa 1 mpuMeHeHue. CepHasi KUCIIOTa M €€ COJIH, MX IPUMEHEHHUE B
HapoAHOM X03sicTBe. [IpOn3BOACTBO CEPHOM KUCIOTHI.

A3ot. CTpoeHre aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK, CTPOEHUE, CBOMCTBA,
nosrydeHue u npumeHenue. Coam aMMOHUs, WX cBoicTBa U mpuMeHnenue. Okcuast azora (II) u (IV).
A30THasl KUCIIOTa, €e CBOICTBa U nmpuMeHeHne. HUTpaTel U HUTPUTHI, TpobiieMa UX COAECpKaHUS B
CeNIbCKOXO03HCTBEHHOM MPOAYKIINH. A30THBIE YIOOPEHHUS.

®ocdop. CtpoeHne atoma, aJUIOTPONHs, CBOHCTBA O6eJ0ro 1 KpacHoro ¢ochopa, ux nmpuMeHeHHe.
OcnoBHble coeaunenus: okcun dochopa (V) u oprodochopras kucnota, pocharsl. PochopHbie
yIoOpeHusl.

VYraepoa. CtpoeHne aroma, auIOTpPOMNHs, CBOMCTBA Moaudukanui, npuMmeHeHHe. OKCHIbI
yraepona (II) m (IV), ux cBoiictBa m mpumeHeHue. KapOoHaThl: KanbIUT, COJa, IMOTaIl, HUX
3HAYEHHE B IPUPOJIE U KU3HU YETIOBEKA.

Kpemunii. CTpoeHre aTtoma, KpUCTAUIMYECKUH KPEMHHI, €ro CBOMCTBA W mpuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pazHoBUIHOCTH. CHIIMKAThl. 3HAUYEHUE COCIMHEHHM KPEMHHS B
JKUBOU U HexXUBOU npupoze. [IoHATHE 0 CUIMKAaTHON IIPOMBIIUICHHOCTH.

Kountpoasnas padora Ne3 no teme «Hemeramnbny.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs
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VYyaimuiicst JOJKEH ymemy.

HCIIOJIb30BATh MPU XAPAKTEPUCTUKE METAIIOB U UX COCUHEHUN MOHATUSA: «HEMETAJIIbI»,
«TaJIOTE€HbI», «aJUIOTPOIHbBIE BUJOM3MEHEHUSY, <OKECTKOCTh BOJIbI», «BPEMEHHAs )KECTKOCTh
BOJIBI», «IIOCTOSTHHAS )KECTKOCTH BOJIBI», «OOIIast )KECTKOCTh BOJIBI»; /1aBATh XapaKTEPUCTHKY
XUMHUYECKHX 3JIEMEHTOB-HEMETAILIOB (BOAOPO/Ia, TAIOTeHOB, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa,
yriiepojia, KpeMHHUsI) 110 UX MoJIokeHnto B [lepuoanueckoii cucreMe xuMudeckux snemeHToB /1. U.
MenneneeBa (XUMUYECKHI 3HAK, TOPSAAKOBBIA HOMEp, IEPUO/I, TPYIIIA, MOArPYIINa, OTHOCUTEIbHAS
aTOMHas Macca, CTPOE€HHE aToMa (3apsizl apa, YUCIIO MPOTOHOB U HEUTPOHOB B siJIpe, 001Iee YnCiIo
3JIEKTPOHOB, paclpeziesieHre JIEKTPOHOB O IEKTPOHHBIM CJI0SIM), IPOCTOE BEILIECTBO, (popmyIa,
HA3BaHME U THII BBICIIIETO OKCUJA M THAPOKCUAA, (hOpMYJIa U XapakTep JETYIeTr0 BOJOPOJTHOTO
COCIMHEHUS ); Ha3bIBATh COCTMHEHUSI HEMETAJUIOB U COCTABIIATh MX (DOPMYIIBI 110 HAa3BAHUIO;
XapaKTepu30BaTh CTPOCHHE, O0IIHe (PU3NIEeCKIe U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB; OOBSCHATH 3aBUCHMOCTh CBOMCTB (WJIH MPEICKA3bIBATh CBONCTBA) XUMUYECKIX
3JIEMEHTOB HEMETaJUIOB (pagnyc, HEeMETaUIMYECKUe

CBOICTBa 3JIEMEHTOB, OKHCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX
MU COEIMHEHHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U TUAPOKCUIOB, JIETYUUX
BOJIOPOJHBIX COECAMHEHUN, OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MOJIOKEHUS B
[Tepuoauueckoii cucteme xumuiecknx seMenToB /. V1. Menaeneesa; onuchBaTh 00IIHE
XUMUYECKHE CBOWCTBA HEMETAILJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIU POJHOTO) SI3bIKA U
SI3bIKa XUMUU; COCTABJISTh MOJIEKYJIIPHBIE YPaBHEHUSI PEaKIUi, XapaKTepU3YIOIUX XUMUYECKUE
CBOMCTBA HEMETAJJIOB M X COCAMHEHUH, a TAKXKE SJIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCICHUSI-
BOCCTAHOBJICHHMSI; YPaBHEHHS 3JIEKTPOIUTHUECKON TUCCOLMALINN; MOJIEKYIISIPHBIE, MTOJIHBIE U
COKpAIllEHHbIE HOHHBIE YPaBHEHUS pEaKLUi C yJ4aCTHEM 3JIEKTPOJIIMTOB; YCTaHABIMBATh MPUUHMHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY CTPOCHHEM aToMa, XUMUYECKOU CBA3BIO, TUIIOM KPUCTAJUTMUECKOMN
pELIeTKH HEMETAJNIOB M UX COEUHEHH, UX 00IUMHU GU3NYECKUMU U XUMUYECKUMH CBOWCTBAMU;
ONKCHIBATh XUMUYECKHE CBOWCTBA BOJOPO/Ia, FAJIOT€HOB, KUCIOPO/Ia, Cephl, a30Ta, (pocdopa,
rpaduTa, aJiMa3a, KPEMHUS U UX COCJMHEHUH ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJAHOTO)
SI3bIKA U S13bIKA XUMUH;

OTHCHIBAThH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBITIONHSATH COOTBETCTBYIOIIUN UM
XUMHUYECKHUI SKCTIEPUMEHT; BBITIOJIHATh, HAOIIOATh U OMMCHIBATH XUMUYECKUH IKCIIEPUMEHT

0 pacro3HaBaHWIO HOHOB BOJOPOIa U aMMOHUS, CyibdaT-, KapOoHaT-, CHIIMKaT-, pocdar-,
XJIOpUJI-, OpOMUJI-, HOIUA-UOHOB; SKCIIEPUMEHTAILHO HCCIIE0BAaTh CBOMCTBA METAJJIOB U UX
COEIMHEHUH, pelIaTh SKCIIepUMEHTaIbHbIe 3a1aun 1o TeMe «HeMeTrambly; onuchBaTh
XUMHUYECKHUM SKCIIEPUMEHT C TOMOUIBIO €CTECTBEHHOT'O (PYCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA
XUMUH; IPOBOJIUTH PACUYETHI IO XUMHUYECKUM (HOpMYIIaM U ypaBHEHUSIM PEaKIIHii, MTPOTEKAIOIINX C
y4acTHEM HEMETAJIOB U UX COCUHEHUH.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHH s
VYyaimuiicst JOJKEH ymemy.
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OpraHU30BBIBATH YUeOHOE B3aUMOJEHCTBHE B IPYyIIIe (pacipeesaTh PO, JOTOBapUBaThCs JPYT C
JPYroM U T. J1.); IPEABUACTH (IPOTHO3UPOBATH) IMOCIIEACTBUS KOJUIEKTUBHBIX PEIICHNH; TOHUMATh
IPUYHHBI CBOETO HEYCIIeXa U HAXOJUTh CIIOCOOBI BBIX0/1Aa M3 3TOW CUTYallUH; B AUAJIOTE C
YUUTENEM YUYUTHCS BBIPA0ATHIBATh KPUTEPUH OLICHKH U OTIPEIENIATh CTEIIEHb YCIIEITHOCTH
BBITIOJIHEHUS CBOCH pabOThI U pabOTHI BCEX, MCXO/S U3 MMEIOLINXCS KPUTEPHUEB,
COBEPILIECHCTBOBATh KPUTEPHUH OLIEHKHU U MOJIb30BATHCS UMHU B XOJ1€ OLIEHKH U CAMOOIICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHHUSI, apTyMEHTUPYS €€; MOATBEPKIaTh apryMEHThI (pakTamMu; KpUTUYHO
OTHOCHUTBHCSI K CBOEMY MHEHUIO; CIIYIIATh IPYTUX, BITAThCS IPUHUMATh JIPYT'yIO TOUKY 3pEHUS,
OBITH TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS; COCTABIAThH pedepaT 1o onpeaeneHHon hopme;
OCYILIECTBIISATh KOCBEHHOE Pa3e/InTENbHOE JOKA3aTEIbCTBO.

IIpakTukym CBoiicTBa cOelMHEHNI HEMETAJJIOB

IIpeaMeTHbIE pe3yabTaThl 00y4eHusl

VYyaimuiicst JOJKEH ymemy.

oOparaThcs ¢ J1abopaTopHBIM 000PYAOBAaHMEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30MaCHOCTH; HaOI0JaTh 32 CBOMCTBAMU HEMETAJIOB U UX COEIMHEHUN U
SBJICHUSIMU, IPOUCXOASIIUMU C HUMU; OMUCHIBATh XUMUYECKUN IKCIEPUMEHT C IIOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) A3bIKA U A3bIKa XMUMUU; JIEJIaTh BBIBOJBI 110 pE3yabTaTaM
IPOBEIEHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTaThl 00yYeHHs

Yyamuics J0JKEH ymems:

OTIpeAeNATh, UCXOAs U3 YUeOHOM 3a/1auu, HEOOXOIMMOCTD HCITOJIb30BAHUS HAOIIOIEHUS WIH
JKCIIEpUMEHTA.

Tema 4. O000meHHe 3HAHUWA 1O XUMHMH 32 KYPC OCHOBHO mkoJjabl. IlogroroBka k

rocyrapcrBeHHoi uroropoi arrecranun (I'MA)

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucrema xuMuudeckux syeMeHtoB . M.Menneneesa.

@Ou3NUecKuil CMBICH TMOPSAKOBOTO HOMEpa DJJIEMEHTa, HOMEPOB IME€pUoJa U TPYIIIBL

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COCMHEHUN B IEPHOJaX U TPyMIax B CBETE

MPEACTABICHHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue [leproanyeckoro 3aKoHa.

Busbl XUMHYECKHUX CBS3€M M TUIBI KPUCTAIUIMYECKUX PEIIETOK. B3anMOCBI3b CTPOEHHUS U CBOWCTB

BEIIECTB.

Knaccudukanus XuMu4ecKiX peakluid Mo pa3auuHbIM IpU3HaKaM (YHCIIO0 M COCTaB pearupyronmx

U 00pa3yloIMXcs BEIISCTB; HAIWYUE TpaHUIBl pasfena ¢as; TerioBod 3(PdeKT; M3MEeHEHHE

CTENEHEeW OKHUCJIEHUs AaTOMOB; MWCIIOJIb30BaHUE KaTalM3aToOpa; HaIMpaBJICHUE MPOTEKaHUS).

CKOpOCTh XMMHUYECKUX peakiuil u ¢akTopbl, Biustonme Ha Hee. OOpPaTUMOCTh XUMHYECKHX

peakuuii U criocoObl CMEIEHUSI XUMUYECKOTO PAaBHOBECHSI.

[IpocTsie u crnoxxHbIe BeliecTBa. MeTallibl 1 HeMeTalibl. [ 'eHeTnueckue psiibl MeTasuia, HeMeTaia

u nepexogHoro wmerauia. OKCUAbl M TUAPOKCHUIBI (OCHOBAaHMS, KHUCIOTHI, am¢oTepHbIe
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rUIpoKcubl), coau. Mx cocras, kiaccudukanus U oOIue XMMUUYECKUE CBOMCTBA B CBETE TEOPUU
BHGKTpOHHTquCKOﬁ JUucCconnualuu.
HTorosasi KOHTpoOJIbHAsI paboTa 3a Kypc XUMHH 9 Ki1acca

JIMYHOCTHBIE Pe3yabTaThl 00yUYEeHUS

Yyamuiics JoKeH:

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHSI, CBI3aHHBIE C PA3BUTHEM XUMUU U
o0111ecTBa; TOCTUKEHUS B 00JIACTH XMMHHU U KYJIbTYpHBIE TPAAULIUU (B YACTHOCTH, HAyYHbIE
TPaJULMN) CBOEH CTpaHbl; 0OLIEMUPOBBIE JOCTHKEHHS B 00JaCTH XUMUM; OCHOBHBIE IIPUHIIUIIBI U
IpaBUjIa OTHOIIEHUS K MPHPOJIE; OCHOBHI 3/I0pOBOI0 00pa3a KHU3HH U 37J0pOBbecOeperarommx
TEXHOJIOTHi1; MpaBuJja MOBEACHMSI B UPE3BbIUANHBIX CUTYAlUAX, CBA3aHHBIX C BO3JEHCTBUEM
pa3IMYHBIX BEIIECTB; OCHOBHBIE MpaBa U 005S3aHHOCTH IpaXk1aHUHA (B TOM YHUCIIE y4aIerocs),
CBSI3aHHBIE C JMYHOCTHBIM, MPO(ECCHOHAIBHBIM U KU3HEHHBIM CAMOOIPEIeICHIEM; COLIUAIBHYIO
3HAYUMOCTD U CojiepKaHue mpodeccuii, CBA3aHHBIX C XUMHECH;

UCNBIMbIBAMD: TyBCTBO TOPAOCTH 38 POCCUMCKYIO XUMUYECKYIO HAYKY U YBaKCHHUE K HCTOPUH €€
pa3BUTHS; YBaXKEHUE U IPUHATHE JOCTH)KEHUI XUMHUU B MUpE; JIF0OOBb K IPUPOJIE; YBAXKEHUE K
OKpY’KaIOMMM (YJalUMCsl, YYUTEISAM, POAUTENSM U p.) — YMETb CIIYIIATh U CIbIIATh TIAPTHEPA,
NPU3HABATh MPABO KaXI0T0 Ha COOCTBEHHOE MHEHUE, IPHHUMATh PEIICHUS C yIETOM MO3UIHI
BCEX YYACTHHUKOB; YyBCTBO IIPEKPACHOTO U 3CTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM
BELIECTB U UX MPEBPAILEHUI; CAMOYBa)XEHHE U YMOLIMOHAJIBHO-TIOJI0AKHUTEIbHOE OTHOLIEHUE K
cebe;

NPpU3HaA8amy: IEHHOCTh 310pPOBbs (CBOETO U IPYTHX JIFOJEH); HEOOXOIMMOCTh CAaMOBBIPAXKEHHUS,
caMOpealIn3aliy, COLMAIBHOTO PU3HAHNUS;

0C03Ha8amb: TOTOBHOCTh (MJIM HETOTOBHOCTB) K CAMOCTOSATENIbHBIM ITOCTYIKaM U ACHCTBUSM,
OTBETCTBEHHOCTD 33 UX PE3YJbTaThl; TOTOBHOCTb (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKaTh U
OTCTauBaTh CBOKO MO3ULMIO U KPUTUYHO OTHOCUTBCS K CBOMM ITOCTYIIKAM;

nPoA6IAMb: SKOJIOTUYECKOE CO3HAHUE; T00POKETaTeIbHOCTD, JOBEPUE M BHUMATEIBHOCTh K
JFO/ASIM, TOTOBHOCTB K COTPYIHUYECTBY U JIpyk0e, OKa3aHUIO IIOMOIIM TE€M, KTO B HEl HYKJIaeTcs;
0000I1IeHHBIN, YCTOHYMBBIN U N30MpaTeNbHBIN MO3HABATEIbHBINA HHTEPEC, MHUIIUATHUBY U
JT10003HATENFHOCTh B U3YUYEHUH MUPA BEIIECTB M PEAKIIHif; eIeyCTPEMICHHOCTh U HACTOMYUBOCTh
B JIOCTHXKEHMH 1IeJIell, FOTOBHOCTb K IIPEOI0JIEHUIO TPYIHOCTEH; yOEXKIEHHOCTh B BO3MOKHOCTH
MO3HAHUS PUPOBI, HEOOXOAUMOCTH PA3yMHOI'0 UCIOJIb30BaHUS JOCTHKEHUM HAyKH U
TEXHOJIOTUH JUI pa3BUTHS OOIIECTBA;

YMemb: yCTaHABIUBATh CBA3b MEXKAY LICJIBIO U3yYEHUSI XUMUHU U TEM, JUI YETO OHA
OCYIIECTBIIAETCS (MOTUBAMHU ); BBIIIOJIHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKJII0YaOIIYIOCs B
KOHTPOJIE 3a MPOLIECCOM U3YUEHUSI XUMHUH U BHECEHUU HEOOXOIMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX ATANaM H CIIoco0aM H3y4eHHs Kypca XUMHUH; BHIIOIHITH PETPOCTIEKTHUBHYIO
CaMOOIIEHKY, 3aKJIF0YAOIIYIOCS B OLIEHKE Mpoliecca U pe3ysbTaTa U3y4eHHs Kypca XUMUN
OCHOBHOM WIKOJIBI, IOJBEACHUH UTOTOB HA OCHOBE COOTHECEHUS 1ICJIEN U PE3YJIbTaTOB; CTPOUTH
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KHN3HCHHBIC U HpO(beCCI/IOHaJ'II)HI)IC IIaHBI C YY€TOM KOHKPETHBIX COUUAJIBHO-UCTOPUYCCKUX,

INOJIUTHYCCKHUX U SKOHOMHUYCCKUX yCHOBHﬁ; 0CO3HaBaTh COOCTBEHHBIC OCHHOCTH U COOTBCTCTBUC

X IPUHUMACMBIM B KU3HU PCIICHUAM; BCCTU JHUAJIOT HA OCHOBC PaBHOIIPABHBIX OTHOIICHUM U

B3aUMHOT'O YBAXKCHUA; BBIACIIATH HpaBCTBeHHBIﬁ ACIICKT NOBCACHUA U COOTHOCUTDH MOCTYIIKU (CBOI/I

U JIPYTUX JIIOJIeH) ¥ COOBITHS C IPUHATHIMUA STHYECKUMH HOPMaMH; B IIpeiesiaX CBOUX

BO3MOXKHOCTEH MPOTUBOECHCTBOBATD JEHCTBUAM U BIUSHUSAM, IPEICTABISIONIUM YTPO3Y KU3HHU,

3I0POBBIO U OE30MACHOCTH JIMYHOCTH M OOIIECTBA.

IIpuMepHBbIe TeMbI MPOEKTOB 9 KiIace
Pazubie popmer [1C I.1. Menneneena.
CaMble HEOOBIUHEIE (I/I.HI/I CMCIIHBIC, U1 KpaCI/IBI:IG) INaMATHUKH U3 MCTAJIJIOB U CIIJIaBOB.

MHOTrOJIMKUH aTFOMUHHUMN.
MpaMop B UCKYCCTBE.

© XN~ WDNRE

10. BuoreHHBIE JIEMEHTHI.

duznueckue cBOICTBA METAJLIOB.

Bnusaue ¢Topua-nona Ha smaib 3y00B.
[IpoMbIIIEHHOE NTOJTyYE€HNE aMMHAaKa.
[IpoMBILITIEHHOE MOJIyYEHUE CEPHON KHUCIIOTBI.

11. AnnoTponHble BUAOU3MEHEHHUS YTIIEpoia.

12. CunukarHasi IPOMBIILIIEHHOCTb.

13. MunepanbHbie y100peHuUs.

Kpacusbie (m1r HEOOBIUHBIE) 37aHUS U3 U3BECTHSKA.

TemMaTnueckoe MIIAHKPOBAHME

8 kiacc
No Tema KommuectBo B toMm uncne:
n/n 4acoB [Tpaktuyeckue | Jlabopato | Konrpoms
paboThl pHBIC HBIE
paboThI paboThI

1 BBenenue 5 1 2

2 ATOMBI XUMHUYECKUX 12 3 1
SIIEMEHTOB

3 [IpocTeie BemecTBa 6

4 CoenuHeHus XUMHYECKUX 12 5 1
2JIEMEHTOB

5 W3mMeHeHns, npouCXOIsIIHe C 14 2 2 1
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BEIIIECTBAMU

PactBopenue. PactBopsI. 21 1 13 1
Peaknimn woHHOro oOMeHa.

OKHUCITUTEITHFHO-

BOCCTAaHOBUTEJIbHBIC PEAKIHH

Bcero: 70 4 25 4

TemaTnyeckoe IUIaHUPOBaHUe. 9 KJIacc.

Ne n/n HasBanue pasnena KonnuecTBo yacos
Bceero W3 HuX
KOHTPOJIbHBIX IIPAKTUYECKUX
pabot pabot
1 Beenenue. OO6masa 14 1 -
XapaKTepUCTHKA

XHMHYECKHX DJJIEMEHTOB H
XUMHYECKUX PEaKIUi
[Tepuonuueckuii 3aKOH 1
[Tepuonnueckas cucrema
XAUMHYECKHX dJIEMEHTOB /I,
U. Menneneena

2 MeTamnnsl 19 1 2
3 Hemeramnsl 29 1 3
4 O0o001eHre 3HaHUH 110 6 1 -
XUMUH 33 KypC OCHOBHOHU
HIKOJIBI.
5 Hroro 68 4 3
Y4eOHO-MeTOANYECKUH KOMILJIEKT
1. Tabpuensu O.C. Xumus. 8 knacc. M.: [Ipoda, 2017 1.
2. Tabpuensa O.C. Xumus. 9 knacc. M.: Jlpoda, 2018 r.

NHuTepHeT-pecypcesr:

1. http://him.1september.ru/ Xumus - [lepBoe ceHTAOps

2. http://www.alhimik.ru/ ANXUMUK

3. http://schoolchemistry.by.ru/  "llIkonpHas xumus" - B HOMOIIb YYCHUKY U CTYJICHTY

4. http://www.himhelp.ru/ Xumust. [Tonuslit Kypce. s IIKOIBHUKOB U CTYJCHTOB.
5. http://n-t.ru/ri/ps/ [Tonynsipaas 6MOIMOTEKa XUMUYECKHX 3JIEMEHTOB.

6. http://chemworld.narod.ru/ ChemWorld.Narod.Ru

7. http://www.kontren.narod.ru/ Kon Tpen. Xumus 1st Bcex.
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http://him.1september.ru/
http://www.google.ru/url?sa=t&rct=j&q=http%3A%2F%2Fhim.1september.ru%2Furok%2F&source=web&cd=2&sqi=2&ved=0CCgQFjAB&url=http%3A%2F%2Fhim.1september.ru%2Furok%2Findex.php%3FSubjectID%3D140030&ei=npcJT4GKFISl-ga82MCkAQ&usg=AFQjCNE58I4Fqo4qhMEhu-VvuF6g9elidQ
http://www.alhimik.ru/
http://schoolchemistry.by.ru/
http://www.himhelp.ru/
http://n-t.ru/ri/ps/
http://chemworld.narod.ru/
http://www.kontren.narod.ru/

8. http://www.youtube.com/watch?v=0QtiHsiB8dbg&feature=related — BuIEO ONBITHI

9. http://chimia24.ucoz.ru/index/0-2 «Xumus 24y» Caiit yuaurens ( OTBITBI, BUJEO U
JOKYMEHT (DMIIBMBI U Jp.)

10. http://um-razum.ru/load/uchebnye prezentacii/russkij_jazyk/11 (BHI€O,
IIPE3EHTALMU 110 PA3HBIM NIPEAMETaM)

11. http://uroki-ximii.ru/about/ (YpoKu — peleHue 3aaa4 u ap.)

12. http://www.himikatus.ru/index.php BUIEO-YPOKH

13. http://www.openclass.ru/ «OTKPBITBIN KJTacC

14. http://www.it-n.ru/communities.aspx?cat n0=267121&tmpl=com
«CeTb TBOPUECKUX YUUTENEN
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http://www.youtube.com/watch?v=QtiHsiB8dbg&feature=related
http://chimia24.ucoz.ru/index/0-2
http://um-razum.ru/load/uchebnye_prezentacii/russkij_jazyk/11
http://uroki-ximii.ru/about/
http://www.himikatus.ru/index.php
http://www.openclass.ru/
http://www.it-n.ru/communities.aspx?cat_no=267121&tmpl=com
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