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IMosicHuTeIbHAA 3aNUCKA
[IporpamMma pa3paboTaHa B COOTBETCTBUU CO CJIETYIOIIUMHU JOKYMEHTaMHU
- ®eaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy;
-ITpukazom Muno6Opazoanusi Poccun ot 06.10.2009 Ne 373 «O0 yTBEep>KICHUU W BBEJACHHH B JCHCTBUE
denepanbHOro0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTa OCHOBHOTO OOMIero oOpa3zoBaHus» (C
M3MEHEHUSAMU U JIONOJHEHUSIMHN ),
-ITocTtaHoBiieHrEM [71aBHOrO rocCylnapCTBEHHOrO caHUTapHOro Bpada Poccuiickoir ®Penepauuu OT
29.12.2010 Ne 189 «O6 yrBepxkaeHuun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUIEMUOIOTHIYCCKUE
TpeOOBaHUS K YCIOBUSIM U OpraHu3ainuu oO0y4deHHs B 00IIe0oOpa30BaTENbHBIX  YUPEKICHUSIX)»
(M3MEHEHHSIMU U JIOTIOJTHCHHUSIMHU );
-3akonom TamboBckoir ob6mactu o 01.10.2013 Ne 321-3 «O6 oOpazoBanuu B TamOOBCKO# o0macTu»
(npunsaT Tamb6oBckoi obmactron dymoii 27.09.2013r.);
-IIpumepHOil 0OCHOBHOW 00pa30BaTeNbHON MPOrpaMMOil OCHOBHOTO 00IIer0 00pa3oBaHusl, PEKOMEHI0BAHHOM
KoopaunarmmonneiMm coBetoM nipu Jlemapramente MOuH obmero oGpa3zoBanmsi Poccun mo Bompocam
opranusanuu BeeaeHusa @I'OC k Hcnonab30BaHUIO 00pa30BaATEIbHBIMU YUpeEKIeHUsIMU PO;
- OcHOBHOIi 00pa3oBaTeNbHOI MporpaMmoii ocHoBHOro 0611ero oopazosanust MBOY COILLI Ne3;
-Yueb6noro urana MBOY COIII Ne 3 na 2022-2023 y4eOHbIH 1O
- Ha ocnose [IpumepHoii ocHOBHOI 00pa3oBaTeNbHOM MPOrpaMMBbI 10 XUMHH (0a30BbIH YpOBeHb) 11 8-9
KJIacCOB 00111€00pa30BaTENbHBIX YUpeXJIeHUM, aBTOpckoil Ilporpammsl Kypca Xumuu a1 0a30BOro
u3ydyeHus XxuMmuu B 8-9 kiaccax obmeobpa3zoBaTenbHbIX yupexaenuit aBropoB H.E.Kysnenosa, H.H.I'apa,

( mom pen. H.E.Ky3nemoBoii. — M.: Benrana-I'pad, 2018) nu @eaepalbHOTO KOMIIOHEHTA
l'ocynapctBeHHOr0 00pa30BaTENILHOTO CTaHIAPTA.
Henu:

Gopmuposanue y ydalmMxcs XUMHYECKOM KapTHHBI MHpa KaK OpPraHUYECKOHW YacTH €ro IeJIOCTHOW
€CTECTBEHHOHAY4YHON KapTHHBI;

paseumue TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH ydalmxcs B
nporecce N3y4eHuss UMH XUMHUYECKOW HayKH M €€ BKJIa/la B COBPEMEHHBIN HAyYHO - TEXHUYECKUH MPOrpecc;
@opmuposanue BaXHEWIIMX JOIMYECKMX ONepalMid MbIIUIeHUs (aHanu3, CHHTE3 0000IIeHHe,
KOHKpETHU3aIisl, CPABHEHUE U JIP.) B TPOIIECCE MO3HAHMS CHCTEMbI BAKHEHIITUX MMOHATHH, 3aKOHOB M TEOPHIA
0 COCTaBe, CTPOCHUHU U CBOMCTBAaX XUMHUECKUX BEILIECTB;

gocnumaHnue yOSXKICHHOCTH B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAHWHA U YMEHHH 10 XUMHH SBISETCS
O0BEKTUBHOM HEOOXOTUMOCTBIO il Oe3omacHOi paboThl ¢ BellecTBAaMH U MaTepuajaMHM B ObITY U Ha
MIPOU3BO/ICTBE;

npoekmupoeanue N peanuzayus BbITYCKHUKaMU OCHOBHOM HIKOJIBbI JINYHOM 00pa30BaTebHOM TPAeKTOPUH:
BbIOOD Mpoduiiss 00yueHus: B cTapuIeil Koje Wik NPoPecCHOHAIBHOTO 00pa30BaTENbHOTO YUPEXKACHNUS;
o61adeHue KIIIOUYEBbIMU KOMIETEHIMSAMHU (Y4eOHO MO3HaBaTEeNbHBIMU, MH()OPMAIIMOHHBIMHU, 1IEHHOCTHO -
CMBICIIOBBIMU, KOMMYHUKATUBHBIMH ).

3apaun:
® yYMEHHE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHMU30BBIBATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTh
(OT TOCTaHOBKU IIEJIN JI0 TIOJyYEHUS ¥ OLIEHKU Pe3yabTaTa);
WCTIOI30BaHUE JIEMEHTOB TPUYMHHO-CIIEACTBEHHOTO M CTPYKTYPHO-()YHKIITMOHAIBHOTO aHAIN3a;
HCCIIEIOBAHUE HECIIOKHBIX PEATbHBIX CBSI3EH U 3aBUCHUMOCTEM;
ompe/ielIeHUE CYITHOCTHBIX XapaKTEPUCTHK U3YyIaeMOT0 O0BEKTa,
CaMOCTOSTEIIbHBIN BEIOOP KPUTEPHUEB ISl CPDABHEHM S, COTTOCTABIICHHUS, OIICHKU U KJIaCCU(PUKAIINH
00BEKTOB;
MOKMCK HYXXHOU MH(OPMAIIUHY TI0 33/IaHHON TeMe B UICTOYHHUKAX PA3TMYHOTO THIIA;
yMEHHE pa3BepHYTO 0OOCHOBBIBATH CYXKJEHUS, JaBATh ONPEIeIeHNUs, TPUBOAUTH JT0KA3aTEIbCTBA;
00BSCHEHHE U3YUYCHHBIX TOJIOKEHUN Ha CAMOCTOSTEIBHO TI0I00paHHBIX KOHKPETHBIX MTPUMEpax;
OIIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEAEHUS B OKPYKAIOIIIEH Cpejie, BBINOJIHEHUE B
MPAKTHYECKOU JIEATETLHOCTH M B TIOBCETHEBHOM JKM3HU YKOJIOTHIECKUX TPEOOBAHUI;
®  ICIIOJIb30BAHHUE MYJIbTUMEANIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUH /it 00paboTKH,
nepenavyn, CUCTeMaTH3aIui HHPOpMAIIIH, Co3aHusl 0a3 TaHHBIX, IPE3ECHTAIINH PE3YIbTaTOB
MO3HABATEILHON U MPAKTUYECKON IEATEIIbHOCTH.



Pe3yJbTaThI 0CBOEHHSI KYPCa
JINYHOCTHBIMHM pe3yIbTaTaAMH 00yUYeHNs] XHMHHU B OCHOBHOM IIK0JIe SABJISIIOTCS:
o 3HAHUe U NOHUMAHUEe: OCHOBHBIX HCTOPHYECKUX COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XUMHH U
o0IiecTBa; JOCTMKEHHUH B O0JACTM XMMHUU M KYJIbTYPHBIX Tpaguluii (B YaCTHOCTH, Hay4dHBIC
TPaJIUIIAN )CBOCH CTPaHbI; OOIMIEMHUPOBBIX JTOCTHXKEHUH B 00J1aCTH XMMHH; OCHOBHBIX IPUHITUIIOB U MIPABHUII
OTHOIICHUS K TPHPOJIC; OCHOB 3JI0POBOTO 00pa3a *KU3HU U 3J0pPOBbECOSPEraroINX TEXHOJIOTHH; TIPaBHII
MOBEJICHUS B YPE3BBIYAMHBIX CHTYAIMsIX, CBA3aHHBIX C BO3JCHCTBHEM pPAa3JIMYHBIX BEINECTB; OCHOBHBIX
mpaB W O00s3aHHOCTEH TpaxaaHWHa (B TOM 4HCIE Y4Yallerocs), CBS3aHHBIE C JIMYHOCTHBIM,
po(ecCHOHAIBHBIM W JKU3HEHHBIM CaMOOIPEJICIICHHEM;, COLMAIbHOW 3HAYMMOCTH W  COJCPIKAHHE
npodeccuii, CBI3aHHBIX C XUMUEH;
o B0CNUMAHUE POCCULCKOU 2PANCOAHCKOU UOESHMUYHOCMU: YYyBCTBO TOPIOCTH 3a POCCHHCKYIO
XUMHUYCCKYI0 HAyKy M YyB@WKCHHE K HCTOPHHM €€ pa3BUTHs, NaTPUOTH3MA, YBAXKCHUE M IPHHITHE
JIOCTIDKEHUH XMMHU B MHpE; JIIOOOBb K IMPHPOJE; YBAKECHHE K OKPYKAIOMMM (YHalIUMCS, YYUTEISIM,
POIUTENSIM U JIP.) — yYMETh CIyIIaTh M CIBIIIATh apTHEPA, MPU3HABATH MMPaBO KaKJIOr0 Ha COOCTBCHHOE
MHCHUC, HpI/IHI/IMaTI) peHIeHI/Iﬂ C yLIeTOM HOSI/IHI/II;'I BCEX y‘-IaCTHI/IKOB; ‘IYBCTBO HperaCHOFO 1 3CTCTUYCCKUX
YYBCTB Ha OCHOBE 3HAKOMCTBAa C MHUPOM BEIIECTB M MX MPEBPAIICHUN; CAMOYBRKCHUE M AMOIMOHAIBHO
MMOJIOKUTENBHOE OTHOIIIEHHUE K cele;

o npusHanue: TEHHOCTH 30pOBbS (CBOETO W JIPYrHX JIO/CH); HEOOXOAMMOCTH CaMOBBIPAKECHHUS,
camopealii3aliu, COLUaIbHOTO MPU3HAHUS;
. 0CO3HaBaHue: TOTOBHOCTH K CaMOCTOSITEJIbHBIM MOCTYNKaM M JCHCTBUSAM, OTBETCTBEHHOCTH 3a MX

PE3yNbTaThl; TOTOBHOCTH (UM HETOTOBHOCT) OTKPBITO BHIPAXKATh M OTCTAUBATh CBOIO MO3UIMIO U KPUTHUIHO
OTHOCHUTBCSI K CBOMM TTOCTYITKAM;

. nposigienue; SKOJIOTUISCKOTO CO3HAHWS; JOOPOXKEIaTeIbHOCTh, JOBEPHUE W BHUMATEIBHOCTh K
JIOJSM, TOTOBHOCTH K COTPYIHHYECTBY U JApYKOe, OKa3aHWIO IMOMOIIM TeM, KTO B HEHW HYXKIaercs,
WHUIMATHBBl W JTFOOO3HATEIHHOCTH B HW3YYCHHHM MHpa BEIIECTB W PEAKIHMH; IEJICyCTPEMIICHHOCTH U
HACTOWYMBOCTH B JOCTHKEHHH I1I€Jiell, TOTOBHOCTb K MPEOJOJICHUIO TPYAHOCTEH; YOEKIEHHOCTH B
BO3MOXXHOCTH TIO3HAHUS TPHPOJBI, HEOOXOIMMOCTH Pa3yMHOTO HCITOJIB30BAHMS JOCTH)KCHUN HAYKH W
TEXHOJIOTHH JIJIsl pa3BUTHS OOIIECTBA;

o VMeHue: YCTaHABIIUBATh CBSA3b MY IS0 U3YUCHUS XUMHH U TEM, JIJIS1 9eT0 OHA OCYIIECTBIISCTCS
(MOTHBaMH); CTPOUTH J>KU3HCHHBIE W TPO(ECCHOHATBHBIC IUIAHBI C yYETOM KOHKPETHBIX COIHAIILHO-
HUCTOPUYECKHUX, TMOJIUTUYECKUX W DKOHOMHYECKHX YCIOBUW; OCO3HaBaTh COOCTBEHHBIE IIEHHOCTH H
COOTBETCTBHE UX MPUHUMACMBIM B JKH3HH PEIICHHUSIM; BECTH JUAJIOT HA OCHOBE PAaBHONPABHBIX OTHOIICHUH
Y B3aMMHOTO YBQ)XCHHMSI, BBIJECNIATH HPABCTBEHHBIM aCMEKT MOBEACHHUS MU COOTHOCUTH TMOCTYIKH (CBOM U
JOPYTUX JIOJEH) M COOBITHS C TPHHSTBIMH ITHYCCKHMH HOPMaMH; B TIPEJeIax CBOMX BO3MOXKHOCTEH
MPOTUBOACHCTBOBATh JCUCTBUAM U BIUSHUSAM, TMPEACTABISIONIUM Yrpo3y JKU3HH, 3J0pPOBBIO H
0€30MacCHOCTH JINYHOCTH U OOIIECTBA.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM 00yYeHHs] XMMHH B OCHOBHO¥ HIKOJIE SIBJISIIOTCS:

PeryasituBubie YY/I:

- CaMOCTOSITETFHO OOHApYXUBATh W (POPMYIUPOBATH MPOOJIEMY B KIACCHON M WHAMBHAYAIBLHON ydeOHOMN
JCSTEIILHOCTH,

- BBIIBUTATh BEPCUU PEIICHHS TPOOIEMBI, OCO3HABATh KOHEUHBIN PE3yNbTaT, BRHIOMPATh U3 MPEAT0KEHHBIX
Y UCKaTh CAaMOCTOSITEIILHO CPEJICTBA JOCTHKCHHS IIEIIH;

- COCTaBIIATH (MHAMBHUAYAILHO WM B TPYIINE) TJIAH PEIIeHUs TPOOIeMbl (BBIMIOTHEHHSI POCKTA);

- MOOMPATh K KaXK01 mpobiieMe (3a1ade) aleKBaTHYIO €l TEOPETUIECKYIO MOJIEINb;

- paboTasg TO MPEAJIOKEHHOMY M CaMOCTOSITENIbHO COCTAaBIEHHOMY IUIaHy, WCIOJNB30BaTh HapsIy C
OCHOBHBIMH 1 JIOTIOJIHUTEIIBHBIE CPECTBA (CIIPaBOYHAS JINTEPATYPA, CIIOKHBIE IIPUOOPHI, KOMIIBIOTED);

- IJITAHUPOBATh CBOIO MHIUBUIYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- CBOOOJHO TIOJB30BATHCS BBHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH W CAMOOIICHKH, WCXOIS W3 IENH |
UMEIOIIUXCS KPUTEPHEB, pa3inuasi pe3yabTaT U CIOCOOBI JCHCTBHIA.

- CaMOCTOSITEJIbHO OCO3HAaBaTh NMPUYMHBI CBOEr0 yCIexa WIM Heycliexa U HaXOAWTh CHOCOObI BBIXOJA W3
CUTYaIluu HEeYCIeXa;

- YMETh OLIEHUTh CTENEHb YCIENTHOCTU CBOCH MHANBUAYAIbHON 00pa30BaTeIbHOM NESTEIbHOCTH.

- J1aBaTh OILIEHKY CBOMM JIMYHOCTHBIM KauyecTBaM M 4YepTaM XapakTepa («KakoB s1»), OMPEIENSTh
HaIpPaBIIEHUSI CBOETO PA3BUTHUA («KAKUM S XOUY CTATh), «4TO MHE JUIsl 3TOTO HAJO CAENIAaThy).
ITo3naBartenbHbie YY /I:



AHaNM3upoBaTh, CPABHUBATH, KIIACCH(PHUIUPOBATH U 0000IIATH TOHATHS:

- JaBaTh OIpeieIeHNe MOHATHIM Ha OCHOBE U3YUYEHHOI'O Ha PAa3JIMYHBIX MpeMeTax y4eOHOro MaTepuana;

- 000011aTh MOHATHUS — OCYLIECTBIATH JIOTHYECKYIO ONEPAIUIO TIEPEX0/1a OT MOHATHS ¢ MEHBITMMOOBEMOM K

MOHATHIO C OOJBIINM 0OBEMOM.

- CTPOHTD JIOTHYECKOE PaCCykKJICHHE, BKIIOYAOIee YCTAaHOBICHHE TPUYHMHHO-CIICICTBEHHBIX CBA3EH;

- CO3/aBaTh MOJIENIN C BBIJECICHHEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, IPeoOpa3oBbIBATh MOJAEIH C

LEJIBIO BBISIBIICHUS OOIIMX 3aKOHOB, OMPEACIISIONINX JaHHYIO IPEAMETHYIO 00J1acTh;

- IPEJCTABIATh UH(OPMALIMIO B BUJIE KOHCIIEKTOB, Ta0JIUL], CXEM, Ipa(UKOB;

- mpeoOpa3oBbIBaTh MHGOPMALKMIO U3 OJHOTO BHJA B APYrod M BbIOMpaTh yAOOHYIO 1 cedst hopmy

(bukcanuy u npeacTaBieHus HHGopMauuy;

- CaMOCTOSITENIFHO  CO3/aBaTh WCTOYHHKM HWH(POPMALMU pa3HOrO THUMA W JUIS Pa3HBIX ayAUTOPHH,

co0urogaTh HHGOPMALIMOHHYIO TUTHEHY U NTpaBUiia MH(MOPMAMOHHON 6€3011aCHOCTH;

- YMEThb HCHOJb30BaTh KOMIIBIOTEPHBIE M KOMMYHHMKAIIMOHHBIE TEXHOJOTHMHM KaK HMHCTPYMEHT JUIA

JOCTHKEHUS CBOMX 1Lieliel;

KommyHukarusubie YY/I:

- OTCTauBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH apryMEHTHI, IOATBEPKIast X (pakramu;

- B JUCKYCCMM YyMETh BBIIBUHYTH KOHTPAapryMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BIaJieHUE

MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH);

- YYUTBCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM IPH3HABATH OMIMOOYHOCTH CBOETO

MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €I0;

METhH B3TJISIHYTh Ha CHTYallHIO C MHOM MO3UIMH U JIOTOBAPUBATHCS C JIFOJIbMH MHBIX TO3UIIHIA.

CpenctBoM (opMHUpOBaHUS KOMMYHHMKATHBHbIX YVYJI ciykaT TEeXHOJOIMs NpoOJIEeMHOro Jauanora

(moOyxparomui ¥ MOABOJAIIMM Auaor) U padoTa B MallblX TPYIax, TaKKe HUCIIOJIb30BAHUE HA YPOKax

3JIEMEHTOB TEXHOJIOI'MU MPOJTYKTUBHOTO YTCHHUS.

IIpeaMeTHBIMU pe3yabTaTAMH 00yUYeHHS] XHMHHM B OCHOBHOM LIKOJI€ SIBJISIIOTCH:

1. B no3naBarebHOM chepe:

e (QopMmupoBaHWE TIEPBOHAYAIBHBIX CHCTEMAaTU3WPOBAHHBIX IPEJICTABICHHH O BEMIECTBAaX, MX
MPEBpaNICHHSIX U MPAKTHUYECKOM MPUMEHEHHUH; OBJIAJICHUE TOHATUIHBIM aIapaToM W CUMBOJIHYECKHM
S3BIKOM XUMMU;

e (QopmupoBaHWE YMEHWH YCTAaHABIMBAaTh CBS3H MEXAY peabHO HAONIOMAEMBIMH XHUMHAYECKHUMU
SABIICHUSIMA ¥ TPOIECCaMH, MPOUCXOIAIIMMU B MHUKPOMHUpE, OOBSCHATH MPUYHMHBI MHOT000pa3us
BEIIECTB, 3aBUCMOCTb MX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAK)Ke 3aBUCHUMOCTh IPUMEHEHUS BEIIECTB
OT MX CBOICTB;

2. B 1EHHOCTHO-OPUEHTANMOHHOI c(epe:

® OCO3HaHHWE OOBEKTHBHOH 3HAYMMOCTH OCHOB XHMHYECKOW HAyKM Kak o0OJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUI HEOPTraHWYECKHX M OPTraHMYECKHX BEMIECTB KaK OCHOBBI
MHOTHX SIBJIGHUH HBON U HEKUBOW MPUPOABI; YIIyOJieHHe NPeACTaBIeHU O MaTeprualbHOM €IMHCTBE
MUDA;

e (QopMmupoBaHHE TpENCTaBICHUH O 3HAYCHMM XHMUYECKOH HayKM B pEIIEHHMH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIIEM, B TOM YHCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M 9KOJIOTHYECKUX KaTacTpod.

3. B koMMyHUKATHBHO# cdepe:

* yMeHHUs1 UHPOPMHUPOBATH O Pe3yiIbTaTaX CBOMX HAOJIOICHH, y4acTBOBATh B JUCKYCCHH, OTCTAaUBAaTh CBOIO
TOYKY 3pEHUSs], HAXOJUTh KOMIIPOMHUCCHOE PEIICHHE B PA3ITUYHBIX CHTYAIHsX.

4. B acreTnyeckoii cepe:

® yMCHHE OIICHWBATh C ICTETHUYECKOW (XYIOKECTBEHHON) TOYKH 3PEHHS KPAacOTy OKPYKAIOIIEro MHUPa;
YMEHHE COXPaHSITh €ro.

5. B tpynosoii chepe:

® OBJAJICHHE OCHOBAMH XHWMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaTh U OOBEKTUBHO
OLICHUBATh J>KM3HEHHBIC CUTYyallMH, CBSA3aHHBIE C XHMMHUEH, HaBBIKAMH O€30MaCHOrO OOpaIleHus ¢
BEIIECTBAMH, HCIOJIb3YEMbIMH B ITOBCEJHEBHOM KM3HM; YMEHHUEM aHAIU3UPOBaThb M IIJIAHUPOBATbH
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B IENIAX COXPAHEHUS 310POBbS U OKPYKAIOIIECH CPebl;

® IPHOOpPETEHHE OIbITa HCIOJIB30BAaHUS Pa3IMYHBIX METOJOB H3YyU€HMsI BELIECTB: HAOIIOACHUSA 3a HUX
NPEBpAIlEHUSIMU TIPU IPOBEJAECHUU HECIOKHBIX XHMHUYECKHUX OHKCIEPUMEHTOB C HCIOJIb30BaHUEM
1a00opaTOpPHOTO 000PYAOBAHUS U IPUOOPOB;

6. B cepe puzuveckoii KyJabTypbI:



(dbopMHpOBaHKE YCTAaHOBKU Ha 3I0POBBIN 00pa3 )KU3HU;

COJAEPKAHUE ITPOI'PAMMBI
Pa3nen 1. Teoperuueckue ocHoBbI xuMuu (124yacoB)

Tema 1. XuMuuyeckue peakiui U 3aKOHOMEPHOCTH UX NMPOTeKaHus (24yaca)

OHepreTuka XUMHMYECKMX peakuuil. Ouepeus axmuseayuu. Illonamue o npomedxcymouHvix
aKmueupo8anHvlx Komniekcax. TermnoBod 3¢dekr. TepMoxuMuuecKoe ypaBHEHHE. XHUMHUYECKas
kruHeTHKa. CKOPOCTh XUMUYECKOU peakiuu. PakTophl, BIUSIOMINE HA CKOPOCTh XUMHUYECKON PEaKIIHH.
3aKoH JIEHCTBUS MacC. 3a8UCUMOCTb CKOPOCMU Om YC108Ull npomekanus peakyuu. Katanus u kaTanu-
3aTopel. Obwue ceedeHus 0 20MO2EHHOM U 2emepoceHHOM Kamanuze. XUMHUYECKOE PaBHOBECHE,
GUAHUE PA3IUYHBIX hAKMOpo8 Ha cMmeujeHue pasHosecus. Memoo onpedenenus cKOpOCMU XUMUYECKUX
peaxyuil. dnepeemura u nuwa. Kanoputinocms 6eikos, jcupos, y2nesooos.

JemoncTpanuu: 1. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHUEHTPAUU pearupyrommx
BEIIECCTB. 2. 3aBUCUMOCTh CKOPOCTH PEaKIIMH OT TeMITepaTyphl. 3. 3aBUCUMOCTh CKOPOCTH PEAKIHH OT
MPUPOJIBI PEarHpyIOIIUX BelecTB. 4. BiusiHie KOHIIEHTPALUK PearupyroiluX BeIecTB Ha XUMHUECKOe
paBHOBecue (Ha mpumepe B3aummonencTBus xjopuna xenesa (III) ¢ pomanmpmom kammst). 5.
BsaumoneiicTBue antoMUHMS C MOJJOM B IPUCYTCTBUH BOJBL. 6. B3anmoseiicTBie nepokcuaa Bo1opoaa
¢ okcugom mapranua(VI).

Jladoparopublii onbIT. 1. ONBITH, BBISACHSIONME 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuu OT MPUPOJBl PEArupyIOIIMX BeEHIeCTB (B3aMMOCHCTBHE LWHKA C COJSIHOW M YKCYCHOM
KHCJIOTaMH), OT ILJIOIIAIA MMOBEPXHOCTH CONMPUKOCHOBEHUS (B3aUMOJCHCTBUE PA3IUYHBIX MO pa3Mepy
TpaHyll IMHKA C COJISIHOM KHUCIIOTOM), OT KOHIIEHTpAallMd M TeMIepaTyphl (B3aUMOJCHCTBHE OKCHIA
meau (II) ¢ cepHOI KMCITOTOM pa3IMYHON KOHIICHTPALMK P pa3HbIX Temmeparypax). 2. Paznoxenue
NEePOKCHIa BOJIOPO/Ia B IPUCYTCTBUH KaTalln3aTopa.

Pacuernbie 3amaum: 1. PacueTel 1O TEPMOXMMHYECKUM YpaBHEHMsIM. 2. Buiuucneuue
CKOpOCMU  XUMUYECKOU peakyuu no KuHemuueckomy ypaeHenuto. 3. Bwuiuucienue ckopocmu
XUMUYECKOU peakyuu no epapuxy eé npomekanusi

Tema 2. PactBopbl. Teopus 3;1ekTpoanTudeckoii guccounanuu (10 yacon)

[lonsaTHE 0 pacTBOpax: ONpeAeJeHWe pacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTH,
KJIacCU(UKaIUs PaCTBOPOB.

IIpeonocwiiku  603HUKHOGeHUsL meopuu  dnekmpoaumuyeckou  ouccoyuayuu. Hoeu C.
Appenuyca, /.M. Menoeneesa, U.A. Kabnyxosa u oOpy2ux yueHuix.

DNEKTPOIUTHI U HEITEKTPOIIUTHI.

Hunonvrnoe cmpoenue monexynvl 600ul.Ilpouieccsl, MPOUCXOJAIIUE C DICKTPOIUTAMU IPH
pacIiaBIIeHUM ¥ PACTBOPEHHH BEIIECTB B Bojze. Poib BOABI B mporiecce ANEKTPOIUTUIECKON IHCCO-
nuanuy. Juccouuanus SIEKTPOIUTOB C MOHHOW W TOJSPHOM KOBAJICHTHOM XWMHUYECKOW CBS3BIO.
CgoiictBa MOoHOB. Kpucmannocuopamsi. TeTIOBBIE SBJICHHS, COMPOBOXK/IAIOIINE MPOIIECCHl PACTBOPE-
Hus. Kpamkue ceedenusi o He6oOHbIX pacmeopax. OCHOBHbIE NOJIOAHCEHUS MEOPUUPACTBOPO8.

CunbHbIE U cradble AMeKTpoiuThl. Cmenens duccoyuayuu. Koncmanmaouccoyuayuu.

Peakmiu nonHOr0 0OMeHa. XUMUYECKUE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUI B CBETE TEOPUU
ANEKTPOIUTUICCKON TUcconanuu./ uoponus coneu. Xumuueckue peakyuu 6 ceeme mpex MmMeopuiL:
AMOMHO-MOJIEKYIAPHO2O  YUEHUs, INeKMPOHHO20 CMPOEHUs. aAmMOMA,Meopu  1eKmpoIumuieckou
ouccoyuayuu.

HMemouncrpanuu; 1. VcnbeiTaHue BemIecTB, MX PAacTBOPOB M PACIUIABOB Ha DJIEKTPUUYECKYIO
MpPOBOIUMOCTh. 2. Brusnme pasz0OaBiieHMsi Ha cTeneHb auccormanuu. CpaBHEHHE SJICKTPHUUYCCKOM
IPOBOJUMOCTH KOHIICHTPUPOBAHHOTO U pa30aBIEHHOTO PAaCTBOPOB YKCYCHOW KUCIOTHI. 3. /leudicenue
uoHo8 6 snekmpuyeckom none. 4. Ilonyuenue negoOuvix pacmeopos. 5. Bausnue pacmeopumens na
duccoyuayuio (8 Kawecmee pacmeopumeneli — COJAHASL KUCIOMA, OUSMULOBbIU IPUp, 3MUI0GbLL
cnupm, monayon). 6. I'mmparanus W AeruapaTanyisi MOHOB (HA mpuMepax OE3BOJHBIX CONEH H
KpucTauioruaparoB xyuopuaa kodansta (I1), cynsdaros meau (I11) u aukens(Il)).



JlaGopartopusiii onbIT. 1. Pacmeopenue eewecms 6 6o0e u 6 Oensune. 2. Peaknuu oOMeHa
MEXIy PaCTBOPAMH AJICKTPOJIUTOB.

PacuerHbie 3agaun; 1. PacyéThl M0 XMMHUYECKUM YPaBHEHHUSM, €CJIM OJHO M3 Pearupyronmx
BELLECTB JaHO B U30BITKE.

Tembl TBopUueckux pador. 3HaueHHE HAYYHON TEOPHUM JUIsl IOHUMAHUS OKPYXKaroIlero Mupa,
HAY4HOI U NPaKTUYECKOH NesTeIbHOCTH

IKCKYP CUSIBXUMHUYECKYI0Ta00paTOPHIOBIEIAX 03HAKOMIICHUACTTPUEMAaMHUPAOOTHIC
pacTBOpamH.

Pazaen I1. DineMeHTbI-HeMeTaJLJIbI M MX BajkHelilue coequHeHus. (24 yaca)

Tema 3.001mas XxapakTepuCTHKAa HeMeTAaJLJIOB (3 yaca)

XUMHUYECKUE 3JIEMEHThI-HEMeTallIbl. PacrpocTpaHeHre HEMETaNIM4eCKUX 3SJEMEHTOB B
npupoze. llomoxkeHne 3IeMEHTOB-HEMETAIOB B MEPUOIUYECKON cucreme. Hememannuueckue p-
anemenmol. OCOOEHHOCTH CTPOEHHMS MX aTOMOB: oOmpe uepTtbl U pasnuuus. OTHOCHUTENbHas
AIIEKTPOOTPHIATENEHOCTh. CTENeHW OKUCIICHUS, BAJICHTHBIE COCTOSIHHS AaTOMOB HEMETaJUIOB.
3aKOHOMEPHOCTH W3MEHEHMM 3HAYeHMH STHX BEJIWYMH B IMEpHOAAaxX M Tpynmax MepuoandecKon
cucteMbl. Tunuanabie GOPMBI BOIOPOIHBIX M KHCIOPOAHBIX COSAMHEHUITHEMETAIIIOB.

IIpocTbie BemecTBa-HeMeTaLIbl.OcoOeHHOCTH UX cTpoeHus. Pusndeckue CcBOICTBa
(arperatHoe COCTOSHHE, TEMIIepaTypa IUIaBIICHHs, KHUICHHS, pPacTBOPUMOCTh B Boje). [lonsartue
ajioTponuu. Asorponus yriepoaa, (ocdopa, cepbl. OOyCIOBIEHHOCTh CBOICTB ajUIOTPOIOB
0COOEHHOCTSIMH UX CTPOCHHUS; TPUMEHEHHE aJUTOTPOTIOB.

XuMHUYecKHe CBOMCTBAa MNPOCTHIX  BelleCTB-HEMeTAJLUIOB. [IpMuumHB  XMMHYECKOIl
MHEPTHOCTH OJIarOPOJHBIX Ta30B, HHU3KOH AaKTHMBHOCTH a30Ta, OKHCIHUTEIBHBIX CBOWCTB U
JIBOMCTBEHHOI'O IOBEJICHHsI Cephl, a30Ta, YIIepoaa U KPEeMHHUS B OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusax. OOure cBONCTBAa HEMETAUIOB U CIIOCOOBI X MOTyYEHUS.

Bonopoanbie coeanHeHns1 HeMeTaN10B.POpMbI BOJOPOAHBIX COSAMHEHU.

3aKOHOMEPHOCTH M3MEHEHUS (PM3NYECKUX U XMMHUYECKUX CBOHCTB BOJIOPOJHBIX COCIMHEHUH B
3aBHCUMOCTH OT OCOOEHHOCTEH CTPOEHMsI aTOMOB O0pa3yloIIuX HX 31eMeHTOB. CBONCTBa BOJHBIX
pacTBOpPOB BOJOPOJHBIX COCTUHEHWH HeMeTaIoB. KHCIIOTHO-OCHOBHAS ~XapaKTEPHCTHKA HX
pPacTBOPOB.

Bbicine KuCJI0pOHbIe cOeUHEHU HeMeTaJI0B. OKkcuovl u 2udpoxcuosl. Hx
cocmas, cmpoeHue, c80lCmad.

JemoncTpanuu: 1. O6pasibl MPOCTHIX BEIIECTB-HEMETAIIIOB U UX coeauHeHuid. 2. Komneknus
IPOCTHIX BEIECTB-TAJIOTEHOB. 3. Pacmeopumocmsv 6 600e Kuciopooa, azoma, cepvl, ocgopa. 4.
DnexkmponposoOHOCMb HEMEMAI08

Tema 4. [loarpynmna kucjaopoaa u e¢ TMNHYHbIE PeAcTaBUTEH (6 4acoB)

OO0masi xapakTepuCcTHKA HEMETAJIOB MOATPYNIIbI KUCJIA0POAA. 3aKOHOMEPHbIE U3MEHEHUS
B moarpymnme. @Pusnueckue M XUMHUYECKHE CBONCTBA XaJIbKOTEHOB — TMIPOCTHIX BEIIECTB.
Xanvkozenuowl, xapakmep ux 600Hvlx pacmeopos. buonocuueckue gynxyuu xarvkozenos. Kucnopon u
030H. Kpyzosopom xucnopooa 6 npupooe. Cepa Kak mpocTOe BEMIECTBO. AIOTponus cepbl. [lepexoo
anno- mponusix ¢popm opye 6 opyea.Xumudeckue cBorictBa cepbl. [Ipumenenue cepel. CepoBonopo,
cTpoeHue, (hu3ndecKue 1 XUMUIeCKUe CBOMCTBa. BoccTaHOBHUTENBHBIE CBOMCTBA CEPOBOIOPOIA.
KauecTBenHnas peakuust Ha cepoBOIOpoa U Cynbhuasl. Cepogodopod u cyib@uost 8 npupooe.
Boszoeticmsue ceposooopoda na opeanuszm yenogexa. llonyuenue ceposodopoda 6 1abopamopuu.

Kucaopoacoaep:xamme coequnenusi cepbl (IV). Oxcun cepst (IV). CepHucras kucinora.
CocraB, cTpoenue, cBoicTBa. OKuUCIUMENIbHO-80CCMAHOBUMENbHBLE CEOUCIEA KUCTIOPOOCOOEPHCAUSUX
coeounenutl cepwvl (IV).Cynbdutsl. [ uopocynvgpumol. Kauvecmseennas peaxyusi Ha cepHucmyio KUCiomy
u eé conu. llpumenenue xuciopoocooepaicawyux coeounenuii cepvi(lV).

Kucaoponcoaep:xkamme coennnenusi cepbl (VI). Oxcun cepor (VI), cocrta, cTpoeHue,
cpoiictBa. [Tomyuenue okcuna cepsl (VI). CepHast KUCIIOTa, COCTaB, CTpOCHHE, (PU3UUECKHUE CBOWMCTBA.
Oco0eHHOCTH €€ pacTBOPEHHUs B BOJE. XMMHUUYECKHE CBOMCTBA pa30aBICHHOW M KOHIIEHTPUPOBAHHOM



cepHolt kucnoTel. OKUCIUTEIbHBIC CBOMCTBA CEPHOI KUCIOTHI. KadecTBeHHaspakIus Ha Cyab(haT-noH.
[IprMmeHeHre cepHON KUCTIOTHI.

Kpyzosopom  cepvi 6  mpupode.  Dkonozcuueckue — npobremvl,  CA3AHHbIE  C
KUCTOPOOCOOEPHCAUUMU COCOUHEHUAMU CEPDL.

Tema S. Iloarpynna a3ora u eé THNUYHbIE NMPeACTABUTENH (5 4acoB)

O0masi xapakTepuMcTHKAa 3JeMeHTOB NOArpynmbl aszora. Ceolicmea npocmulx eeujecms
neMeHmo8 noodzpynnsl azoma.BaxHeWe BOAOPOIHBIE M KUCIOPOIHBIE COCAMHEHUS 3JIEMEHTOB
HOJATPYIIBI a30Ta, UX 3aKOHOMEpPHBIC W3MEHEHHUsS. M cmopus omKpblmus U UCCIe008AHUA IIIeMEHMO8
nooepynnul azoma.

A30T KaK 3JIEeMEHT M KaK MPOCToe BellecTB0. XMMUYECKHUE CBOMCTBA a30Ta.

Ammuak. CTpoeHue, CBOWCTBA, 8000POOHAs C853b MEXKY MOJEKyJIaMU amMMuaka. Mexanusm
006pa306aHUsL UOHA AMMOHUSL.

Conu aMMOHMS, UX XUMUYEcKHe cBolicTBa. KauecTBeHHast peakiys Ha HOHAMMOHHS.
[IpuMeHeHne aMMHaKa U CoJied aMMOHUS.

Oxcuapl azora. Ctpoenue okcuaa azora (II), okcuna azora (I V) @usnueckue 1 XuMH4ecKue
cBorcTBa okcuoB azota (1), (IV).

A30THasi KHCJIOTA, e¢ cocTaB U cTpoeHue. OU3NYECKUE U XMMUYECKHE CBOWCTBA a30THOU
KUCJIOThL. OKHUCIUTENbHBIE CBOWCTBA a30THOM KuUCHOThL. Cocmaeénenue ypasHeHuul peakyuil
83AUMOO0eUCMBUsL A30MHOU KUCTIOMbL C MEMALIAMU MEeMOOOM 2eKmpoHHo20 bananca. Conu a30THOM
KUCIIOTBI — HUTpathl. Kauecmeennvie axkyuu Ha azomuyio kuciomy u eé coau.llonmyuenue u
MIPUMEHEHNE a30THOM KUCIIOTHI U €€ COJIeH.

Kpyeosopom azoma 6 npupooe.

®Dochop Kak 3IeMEHT H KaK MpocToe BelecTBo. AimoTponuu (ocdopa. dusznueckue u
xumMHudeckue cBoiictBa docdopa. Ipumenenue gochopa. BomopoaHbie U KUCIOPOIHBIC COSTMHCHUS
docdopa, ux croiicta. PochopHas kuciora u e¢ coiau. KauectBeHHas peakius Ha ¢pocdaT-uoH.

Kpyzoeopom ¢pocgopa 6 npupooe.

Tema 6. [loarpynna yriepoaa (7 yacon)

O0mas xapakTepHCTHKAa JJIEMEHTOB MNOATPYNIBbI Yrjepoaa. OJIEKTPOHHOE CTPOCHHE
aTOMOB 3JIEMEHTOB MOATPYIIIBI YIIIEpoa, UX pacIpOCTpaHEHUE B IPUPO/IE.

Yriepoa Kak npocToe BemecTBo. AJUIOTPOINUS YIiIepoaa: ainMas, rpagur, GysiepeHsl.
AncopOumsi. XMMHUYECKHE CBOMCTBA yriepo/ia.

Kucnoponunbie coenmnenns yriuepoaa. OKCHIbI yIiIepoaa, CTPOSHUE, CBOMCTBA, ITOIY4YECHHUE.
VYronbHas kuciorta u e¢ conu. KauecTBeHHas peakiiys Ha KapOOHaAT-HOH.

Kpemunii u ero cBoiictBa. Kucnopoausle coeuHeHUs] KpeMH U s : okcup kpemuus (IV),
KpEMHHUEBasi KHUCJIOTa, COCTaB, CTpOoeHHE, cBoMcTBA. Cunukarbl. Cunuxamuas npoMulULIEHHOCb.
Kpamgxue ceedenus o kepamuxe, cmexie, yemeHnme.

HMemoncrpanuu: 1. [TonydeHrne MOHOKIMHHOW U TacTHYecKoi cepsl. 2. [lomyuenue Gemnoro
docdopa u ero Bosropanue Ha Bo3ayxe. 3. [lomyuenne oxcunaor azora (II) u (IV). 4. Bzaumooeiicmeue
asoma, ocghopa u yenepooa ¢ memaniamu u 6000pooom. 5. Bzaumooeticmaue 6poma c anromunuem. 6.
Bzaumooeticmeue cepvl ¢ 6000podom, meovio, Hampuem, Kuciopooom. 7. BoccraHoBneHne CBUHIIA U3
OKCHJIa Ha MOBEPXHOCTH Yrisi. 8. Ilonyuenue xpemnus u cunana. Oxucienue cuiana Ha eozoyxe. 9.
[Tonyyenne aMmmuaka u uccanegoanue ero cBocts. 0. [lomydeHne u nccnenoBaHue CBOMCTB TNOKCHIA
yraepoaa. 11. OneIThl, TOATBEpKAAIONTNE O0IME XMMHYECKHEe CBOMCTBA KUCIOT. 12. ['openue cepsl u
yIJIsl B a30THOM KHUCIO0Te. BocrmaMeHenne cKunuaapa B a30THOM kuciote. 13. Bzaumonaeiictere meau ¢
KOHIIEHTPUPOBAHHOMN cepHOM Kucinotoil. 14. Ilonyuenue kpemnuesou xuciromsi. 15. Ilonyuenue oxcuoa
cepul (IV) u okucnenue e2o 6 npucymemeuu kamanuzamopa. 16. KauecTBeHHbIE peaKIIMM Ha aHUOHBI:
CyTbQHUI-MOH, CyabpaT-uoH, KapOOHAT-UOH, XJOPUIA-HUOH, OpPOMHUI-WOH, HOIAMI-HOH, HHUTpAT-
noH,pocdar-uoH.

JlaGopaTopHsiii onbIT. 1. O3HaKOMIIEHHE C 00pa3liaMy Cephl U €¢ MPUPOIAHBIX COSTUHEHUN.2.
[Tonydyenne amMmMuaka U MCCIEAOBAaHUE €ro CBOMCTB. 3. O3HAKOMJIEHHE ¢ XMMHUYECKUMH CBOMCTBAMH



BOJHOTO pacTBopa ammuaka. 4. IlomydyeHue yIJIEKMCIOrO Tra3a M H3Y4YEHHME €ro CBOWCTB. 5.
KauecTBeHHBIEpEAKIIMMTHAAHUOHBIKMUCIIOT.6. BOCCTaHOBUTEILHBIECBOMCTBABOIOPOIANYTIIEPOIA.
7. IoxydyeHue yronbHOM KHCIOTHI W3 okcuna yriepoaa (IV) u uzydenue e¢ cBOMcTB. 8. [udpoaus
coneil, 06pa3z08anHbIX CUTbHLIMU U ClaObiMu Kuciomamu. 9. Pacnio3HaBaHUe XJIOPUIOB, CYJIb(paTOB,
KapOOHATOB.

Pacnio3HaBanue kapOOHATOB.

Pacuernblie 3agauu; 1. Beruuciaenue macchl Wi o0beMa IMPOIYKTA PEAKIIUU MO WU3BECTHOM
Macce WM 00bEMY HCXOAHOTO BEIIECTBA, COACPIKAIIETO PUMECH.

Tembl TBopuYeckux padoT: XUMHUYECKHE CBOMCTBA AJIEMEHTOB M HX POJIb B IKOJOTMYECKUX
nporeccax (Ha nmpuMepe u3ydeHHbIX 3iemeHToB [V, V, VI rpymm). ®@ocdop (azor, ceneH, 6op).
PacnpocTpanenue B NpHpOJE; COCTaB, CTPOCHHUE, CBOMCTBA M POJb HEMETAUIOB B TEXHOCHepe.
KpeMHuuii B mosynmpoBOAHUKOBOM MTpoMbIliieHHOCTH. CoJTHEUHbIeOaTapen

Moayasb «IIpakTnyeckue padoTb»
IIpakTnueckas padora 1.BnusiHre pa3ianuHbiX (AKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIHH.
IIpakTnyeckas padora 2. PemieHue s3kciepuMeHTalIbHbIX 33]a4 110 TeMe « Teopus AIeKTPOIUTUYECKON
JUCCOLTAIIUN .
IIpakTnueckas padora Ne3. Pemienue skcniepuMeHTanbHbIX 3a/1a4 110 Teme «lloarpymnmna kucinoponay.
IIpakTuyeckasi padora 4. [loryueHre aMMuaka U ONBITHI C HUM.
IIpakTuyeckasi padora 5. Ilonyuenue okcuna yriepona (IV) u usyuenue ero CBOMCTB.

Pazpnen I11. Metamusbi (12 yacoB)

Tema 7. O01me cBoiicTBa MeTasllIoB (4 yaca)

DNEeMEHTBI-METAJUIBI B IPUPOJIE U B Iiepuoanyeckoil cucteme. OCOOEHHOCTH CTPOEHHUSI aTOMOB
METAIJIOB: S-, p- U U-onemenmos. 3nauenue snepeuu uonuzayuu. Metammudeckast cBsi3b. Kpucramimye-
ckue pemetku. Ob6mue u crnerupuyeckne (Gu3MUeckue CBOWCTBa MeTawioB. OOIIHME XUMUYECKHE
CBOMICTBAa METAJJIOB. JJEKTPOXMUMHUYECKHH pAJ HANpPsHKEHUH METAIUIOB.JIcnonv3osanue 31eKmpo-
XUMUYECKO20 ps0a HANPSCEHUL Memanlo8 Npu 6blNOJHeHUu CaMOCTOATEIbHBIX paboT. OOmue
CBEJICHMSI O CILIAaBaX.

[TonsiTue KOppo3uu METAIUIOB. Koppo3us memannos — 00OWeniaHemapuvlii 2eoXumMuyecKuti
npoyecc, 8udbl KOPPO3UU — XUMULECKASL U DNeKMPOXUMUYECKAsL U CNOCOObl 3aujumsl Om Hee.

Jemonctpanuu: 1. OOpa3ipl METAUIOB M HUX COEIMHEHMH, H3ydeHHE HUX SIIEKTPUUYECKOU
IpOBOIUMOCTH. 2. TennonpoBoJHOCTh METAIIOB. 3. Moaenu KpUCTAIUIMYECKUX PEIIETOK METaJIIIOB

Tema 8. MeTa/uibl IJIaBHBIX U NO0OYHBIX noaArpyni (8 yacos)

Mertannbl — 37emenTbl IA-, ITA-rpynn.CtpoeHne aToMOB XMMHUYECKUX 3J1EMEHTOB [A- n
[TA- rpymm, uX CpaBHHTENbHAs XapakTepucTtuka. PU3Nueckrue W XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB, OKCUJIOB U TMJIPOKCHUIOB, coiei. [IpuMeHeHNe MEeT0UHbIX U HIETOUYHO3EMENBHBIX METAJIIOB.
3axkonomepHOCMU pacnpocmpaHenus WeNoYHbIX U WET0YHO3EMENbHbIX MEemaniio8 6 Hnpupooe, ux
nonyuenue. MUHepalbl KalbIUsl, UX COCTaB, CBOICTBa, OOJACTH NPAKTHYECKOTO NPUMEHEHUS.
JKeécTtkocTh BOMIBI M CTIOCOOBI €¢ yeTpaneHus. Poib memannos IA- u IIA-epynn 6 scusoti npupooe.

AJIIOMMHMI: XUMUYECKUH 3JIEMEHT, IPOCTOE BEIECTBO. PUZNYECKUE U XUMUYECKUE CBOWUCTBA.
Pacnpoctpanenue B mpupoae. OcHOBHbIE MUHEpaibl. [[puMeHeHne B COBpeMEHHON TexHHKe. Bax-
HEHIIMe CoeTMHEHNUS ATFOMUHHUS: OKCUJIBI U TUIPOKCUIBL;, aM(DOTEPHBII XapaKTep UX CBOHCTB.

Metamiabl IVA-rpynnel — p-3jementTbl. Ceuney u 01080: cmpoeHue amomos, Qu3uxo-
Xumudeckue c8olcmed NpoCmulxX 8ewecms,; OKCUObl U SUOPOKCUObL 0106d U c8uHya. Mcmopuyeckuil
0YepK 0 NPUMEHeHUU IMUX Memanios. ToKCUuYHOCMb C8UHYA U €20 COeOUHEHUU, OCHOBHbLE UCTNOYHUKU
3aepA3HEeHUs UMU OKpYHCarouel cpeobl.

Keaeso,napeaney, xpom Kak NpeACTABUTENH METAJI0B MO004YHBIX nmoarpynn. Cmpoenue
amomos, ceolicmea xumuyeckux snemenmos. JKene3o kak npocroe BeniectBo. dusnueckue u XuMu-
yeckue cBoiicTBa. CocTaB, OCOOCHHOCTH CBOMCTB W MPUMEHEHHE UYTryHA M CTald KaK BAKHEHUIITNX
criaBoB Jkene3a. O crmocobax XUMHUYECKOH aHTUKOPPO3MMHOW 3alllUTHI CIUIaBOB >kene3a. Kparkue
CBEICHMSI O BAXHEHUIIUX COCTUHEHHUSIX METAUIOB (OKCHUIBI M THUIPOKCHUIBI), 00 MX MOBEICHUU B



2+
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OKHCITUTENbHO-BOCCTAHOBUTENbHBIX peakiusax. Coenunenus xenesa - Fe°', Fe”'. Kauecmeennvie

peakyuu Ha uorbl sceesda. buonornueckas POJIb METAJLJIOB.

demoncTrpauuu: 1. B3aumojeiicTBHE METAUIOB C HeMmeTauiaMd W Bojou. 2. ['openue,
B3aMMOJIEMCTBHE C BOJOM JINTUS, HATPUS U Kanblysl. 3. B3aumoeiicTBue ¢ BOJOH OKCUAa KaJlbLUs.
4. KauecTBEeHHBIE pEaKIIMK HA HOHBI KAIBIKS B Oapus. 5. YcTpaHeHUE )KECTKOCTH BOJIBI.
6. MexaHnyeckasi IpOYHOCTb OKCUIHOM IJICHKU alfOMUHUSA. 7. B3aumoeiicTBie amtoMuHus ¢ BOJOM. 8.
B3auMopeiicTBre anroMuHus ¢ OPOMOM, KHCJIOTaMH, IIEI0YaMH.

Jladoparopublii onbIT. 1. PaccMoTpeHne 00pa3loB METANIOB, UX COJIEH M TPHUPOIHBIX
coequHeHUH. 2. B3auMonelicTBUe METalIOB ¢ pacTBopamu cosiedd. 3. O3HakomiieHHE ¢ 0OpasiamMu
cru1aBoB (kosutekuus «MeTaiisl U cruiaBb»). 4. O3HakoMIIeHHE ¢ 00pa3liaMy MPUPOIHBIX COSIMHEHUM
Kanplud. 5. O3HaKOMIICHHE ¢ 00pa3liaMu allOMUHUS M €ro CIuiaBoB. 6. O3HaKoMIIeHHE ¢ oOpa3uamu
yyryHa u crainu. 7. CBoWCTBa OKCHUAOB M TMAPOKCHIOB amtoMuHus. 8. IlomydeHue m ucciaenoBaHue
cBOMCTB. 9. B3aumoielicTBrE IIMHKA U JK€JI€3a C paCTBOPAMU KUCIIOT U LIET0YEH.

IIpakTnueckas padora Ne6. Pemienue skciepruMeHTaIbHbBIX 3a/1a4 110 TeMe «MeTauibiy.
Tembl TBOpYecknx padoT: MeTajuibl U COBpEMEHHOE O0IIECTBO

Pazgen IV. O0mue cBeiennsi 00 opraHnvecKkux coexuHeHusx (8 yacon)

Tema 9. YrieBogopoasl (5 4yacoB)

Coeounenus yenepooa — npeomMem CamMoOCMOAMENbHOU HAYKU — OpP2aHU4ecKOU XUMUU.
llepsonauanvuvie ceedenus o cmpoeHuu op2aHuueckux eeujecms. Hexomopvle nonodiceHusi u ponv
meopuu A . M . Bymneposa 6 pazeumuu s3mou Hayku.lloHATHE O TOMOJOTMM U 3 O M € P U H .
Knaccudukanus yriaeBo10poaoB.

[IpenesibHbIe YriaeBOAOPOAbI — AJKAHBL.JIEKMPOHHOE U NPOCMPAHCIMEEHHOE CMPOeHUe
npeodenbHblX Yeae8000po008 (ankanos). M3zomepus u HOMEHKIAMYpPa NPeoesbHbIX Yele8000po0os.
Ouznyeckue M XUMHUYECKHE CBOIcTBa ankaHOB. CHOCOOHOCTh allKaHOB KPEaKIUH 3aMEIICHUs |
MU30MEpH3aIHH.

HenpeaenabHble yriieBoAOpoAbl — aJIKeHbl U AJTKMHbI.JJIeKMPOHHOE U NPOCMPAHCMBEEHHOE
cmpoenue AIKeHo8 U AnKuHo8.I OMOIIOTUYECKUN DAl ankeHOB. Homenxiamypa.®duszmdeckue u Xu-
MHUYECKHe CBOMCTBA alkeHOB. CIOCOOHOCTh QJIKEHOB K PEaKIUU MPUCOSTUHEHHS U TOTUMEPHU3AIIHH.
[TonsiTHE O  MONMMEPHBIX  XUMHYECKHUX  COCAMHCHHSX: MOHOMEp, TOJUMEp,  CTCTCHb
nonuMepumepusanuu. [lonudTuneH. AJKUHBI, HOMEHKIIaTypa, CBOWCTBA.

Huxnuueckue y2ne6000pookwi.

Pacnpocmpanenue yeneeooopooos 6 npupooe. Ilpupoouvie ucmoyHuku yene6000pooos.
Cocmas neghpmu u xapakmepucmura 0CHO8HbIX NPOOYKMO8, NOLYYAEMbIX U3 Hemu.

Tema 10. Kucsiopoacoaep:kamue oprannyeckne coequHeHus (2 yaca)

[TonsTHe 0 GpyHKIMOHANBHOH Tpymne. ['oMonornueckue psijibl CIUPTOB U KapOOHOBBIX KUCIIOT.
O6mme (hopmysbl KJIACCOB ATHUX COCNUHEHHH. DU3MOIOTHYECKOE JEHCTBHE CIUPTOB HA OPTaHHU3M.
XVMHYECKHE CBOICTBAa CHHUPTOB: TIOpPEHHUE, TUApPOrajJoreHupoBaHue, aeruaparauus. Ilonsrtue o
MHOT0aTOMHBIX cniupTax (rauuepun). OOue cBoicTBa KapOOHOBBIX KUCIOT. Peakius arepudukanim.

Tema 11. Buosiornyecku BaskHble OpraHuveckue coeJUHeHus: (KUPbHI, YIJIeBoaAbl, 6ejkn) (1 yac)

XVMUS ¥ THIIA: )KUPBI, YTIIEBOABI, OCIKH - BaKHEHIIINE COCTABHBIE YACTH MUIIEBOTO paIlMOHA
YeJIOBEeKa M >KUBOTHBIX. CBOMCTBA KMPOB M YIJIEBOJMOB. Poyib GEIKOB B MPUPOJE M UX XUMHYECCKUE
CBOMCTBA: TUJPOJIN3, AECHATYpALUs.

Nemoncrpamuu; 1. Komneknus «Hedts u  HedTenponyktel». 2. Monenu Mosekyln
OpraHWYECKUX CcoeNuHEeHW. 3. BsaummoneilicTBue dSTWiieHa ¢ OpOMHOW BOJAOW W PacTBOPOM
nepmanraHara kamus. 4. IlomyueHuwe ameTwsieHa M €ro B3auMojeiicTBUe ¢ OpOMHON BOAOH. 5.
Bocnnamenenue criuptoB. 6. ONBITH, MOATBEPKAAIONINE XMMUYECKHE CBOWCTBA KAPOOHOBBIX KHUCIIOT.
7. Peakmus stepudukanuu Bemectra. 8. Moaens Mosiekysbl 6enka. 9. Jlenaryparmus O6enka



Paznen V. Xumus u ;ku3Hb (5 yacoB)
BemiecTBa, BpeHbIC JUTS 37I0POBbS YSIIOBEKA U OKPYKAIOIIECH Cpe/Ibl.
[ToBTOpenue u 00o0IIeHNE U3YYEHHOTO 32 9 Klacc MaTepHara.

TemaTn4yeckoe NJIaHNPOBaHNE YPOKOB XMMHH B 9 Ki1acce
(YMK H.E. Ky3nuenosa, I.M. TutoBa, H.H. I'apa 9 knacc — M.: «Benrana — I'pad», 2019 r., DI'OC O0O0)
U3 pacuéra 68 yacos B roja (2 yaca B He/leJ110)

Ne i/t | HaumenoBaHue pasjiena nmporpaMMel Koiu-Bo
Tema ypoxka 4acoB
Paszoen |. Teopemuueckue ocHo6vl Xumuu. 2
I'naBa 1. XuMuyecKkue peakiiuu ¥ 3aKOHOMEPHOCTH UX NPoTeKaHus (2 4.)
1 OHEpreTuka XMMUYECKUX PEAKIHM. 1
2 CKOpOCTh XMMHUYECKOHN peakllMi. XMMHUYECKOE PaBHOBECHE. 1
I'nasa 2. PacTtBopsl. Teopus djiekTpoantudeckoi guccouuanuu (16 4.) 16
3 PactBopureny. 2
4 HoHbBI — IepeHOCYHNKH dIEKTPUUECKUX 3apsiioB. Kpucramioruaparsl. 1
5 I1/p Ne 1 o teme «BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTH XUMUYECKOM 1
peaKIimy.
6 MexaHu3M 3JeKTPOIUTUYECKON TUCCOLMALIMU BEIIECTB ¢ KOBAIEHTHOM moysipHoit | 1
CBSI3BIO.
7 CBoiiCTBa MOHOB. 1
8 CunpHbI€ U Cl1a0ble JIEKTPOIIUTHI. 1
9 Peakiinu 57€KTpOIUTOB B BOJHBIX PACTBOpPAX M MX YpPaBHEHUSI. 1
10 KHCIIOTBI KaK 2JIEKTPOJIUTHL. 1
11 OcHOBaHMSI KaK AJIEKTPOJIUTHI. 1
12 Conu Kak 3JIEKTPOJIUTHI. 1
13 I1/p Ne 2 o teme Penienne sxcriepuMeHTaIbHBIX 33124 10 TeMe «PacTBOpbI» 1
14 Tuaponus coeii. 1
15 XVMMHYECKUE PEAKIIUU B CBETE TPEX TEOPHUH. 1
16 XUMHYECKUE CBOMCTBA KHUCIIOT, COJIEH M OCHOBAHMM B CBeTE Teopuu D/I. 1
17 O6061enne 3Hanmii mo Teme «PactBopsl. Teopus AMEKTPOTUTHIECKOM 1
JIICCOTTHAITI
18 KonTposbsnas padora Ne 1 1
1o Teme «PacTBopbl. Teopust 21eKTPOTUTHYECKOI TUCCONMATITI
Paszoen ||. Dnemenmut — Hememannwt u ux earxcneiiuiue cOeOUHEHUs. 2
I'nasa 3. O0masi xapakTepuCcTUKa HEMeTAJJIOB (2 1)
19 [TpocThle BemecTBa — HEMETAILIBI, X COCTaB, CTPOCHUE, O0IIIe CBOMCTBA U 1
CI0ocoObI MOJTYYEHHUSI.
20 Bomopoabie 1 KHCIOPOIHBIC COSTMHEHUS HEMETAJIIOB. 1
I'naBa 4. Bogopon — poxknaommii Boay v 3Hepruio (3 4.) 3
21 Bonopoa — XuMudecKkuii 3J1eMEHT M IIPOCTOE BEMIECTRBO. 1
22 Bona — okcua Bogopona. 1
23 IT/p Ne 3 o teme «IlonydyeHue BOAOpOAa U U3yUEHHUE €r0 CBOMCTBY» 1
I'nasa 5. I'asorens! (3 4.) 3
24 CtpoeHune aTOMOB rajoreHoB. [ 'aJloreHbl — MPOCTHIC BEIIECTBA. 1
25 XII0pOBOJOPO, COJIsIHAsL KMCJIOTA U UX CBOMCTBA. 1
26 I1/p Ne 4 o reme «Pemnienne sKCIEpUMEHTAIIBHBIX 3a7a4 1Mo Teme «[ ajoreHn» 1
I'naBa 6. lloarpynna kucjaopoaa u eé TANMYHbIE MpeAcTaBUTENH (6 4.) 6
27 OO0m1as XxapaKTepUCTUKA 3JIEMEHTOB MTOATPYIITHI KUCIOPO/Ia U UX MPOCTHIX 1
BemiecTB. KpyroBopoT kuciopoaa B mpupoe.
28 Cepa KaKk mpocToe BENIECTBO. AJJTIOTPONHUS U CBOMCTBA CEPHI. 1




29 Ceposonopon. Cynbhussi. 1
30 Kucnopoaconepskamue coenuuenust cepsi (1V). 1
31 Kucnopoaconepxkamue coenunenust  cepsol (V). 1
32 0O606menne o treme « [loarpymnma kuciopomar. 1
I'nasa 7. lloarpynmna a3ora u e€ THNIMYHbIE NPeAcTABUATENH (9 4.) 9
33 OO0m1as XxapaKTeprUCTUKa 3JIEMEHTOB MTOATPYIIIHI a30Ta. 1
34 A3OT Kak 3JIEMEHT M KaK IPOCTOE BEIIECTRO. 1
35 AMMHUaK U €ro CBOICTBa. 1
36 Il/p Ne 5 «[lomyueHre aMMHaKka U U3y4eHHE €r0 CBOMCTBY 1
37 Oxcuppl a3ora. 1
38 A3zotHas kuciora u e€ conu. KpyroBopor azora B npupoze. 1
39 Dochop Kak AIEMEHT U MPOCTOE BEIIECTBO. 1
40 Coemunenus pocdopa. Kpyrosopot dhochopa B mpupoe. 1
41 O6omenue no teme: «[loarpymnmna azoray. 1
I'naBa 8. [loarpynna yraepoaa (7 4.) 7
42 [Tonoxxenue aneMeHToB noArpymimsl yriaepoaa B [ICX3, ctpoenue nux aroMoB. 1
AnnoTponHble MOAM(UKALINY YTIepoia.
43 Ancopbuusi. XMMHUYECKHE CBOWCTBA yriiepoa. 1
44 Okcupl yriaepoja. 1
45 YronbHas kucnoTa u e€ conu. Kpyropopor yriaeposaa B npupoge. 1
46 IT/p Ne 6 o teme «llonyuenue oxcuaa yraepoaa (V) u uzydyenue ero cBocT» 1
47 Kpemnunii u ero coiicrBa. CoeIMHEHUSI KDEMHUSI. 1
48 KonTpoJsbHas padora Ne 2 no teme «Hemeranibny 1
Pazoen |1l. Memannpt — 8 u. 8
I'naBa 9. O6mme cBoiicTBa MeTA/LIIOB (2 4.) 2
49 DJIeMEHTHI — MeTaJUThl. DU3HYECKUE M XUMHUECKHE CBOMCTBA METAJIIIOB. 1
50 Cnnasel. Koppo3ust METaJJIOB U CIUIABOB. 1
I'nasa 10. MeTa/uibl rJIaBHbIX M O0OYHBIX moarpyni (6 4.) 6
o1 Xapaxrepuctuka aneMeHToB |A-rpynmnsl IICXD n o0pa3zyeMbIx UMU IPOCTHIX 1
BEIIIECTB.
52 Metannsl [|A — rpynner IICXD JI.M1.MenzeneeBa u X CoOeIMHEHUSI. 1
53 AJIFOMUHUH U €r0 CBOMCTBA. 1
54 Kemne3o u ero coequHEHNUS. 1
55 O606menne 3Hanuit o Teme «Metasuisl». [loaroTroBka K KOHTPOJIBLHON padoTe. 1
56 KonTpoJsbHas pabora Ne 3 no teme «MeTaibi» 2
Pazoen IN. Obuue ceéedenusn 06 opzanuueckux coeounenusx — 12 u. 12
I'maBa 11. YraeBoaopoas (3 4.) 3
S7 BO3HUKHOBEHNE U pa3BUTHE OPraHUYECKON XUMHH. Y TJIEBOJTOPOJIbI, UX 1
KJaccuuKanus.
58 [IpenenbHbIE YIIeBOAOPOIbI, UX PU3NYECKHE U XMMHUECKHUE CBOICTBA. 1
59 HenpenenbHuble yriaeBoaoposl. [IpupoaHble HCTOUHUKH YTIIEBOJIOPOJIOB. 1
I'naBa 12. Kucjopoacoaep:xamue opranudeckue coequHenns (2 4.) 2
60 CriupThl, UX KjIaccu(uKaIus 1 CBOMCTBA. 1
61 KapOoHOBBIE KHUCIIOTHI. 1
I'naBa 13. buoJioru4ecku BakHble OpraHH4ecKue coeJHHEeHHUs (JKUPBI, 4
YrJ1eBO/Ibl, 0esKkn) 44.
62 Kupsl, ux knaccupukanus. 1
63 YrneBobl, KIacCU(pUKAIMS U CBOWCTBA. 1
64 benku. DHepreTuka u nuiia. 1
65 Hrorosasi KOHTpoJbHasi padoTa 1
I'naBa 14. YesioBek B Mmupe BemecTB. XuMus M :Ku3Hb (3 4.) 3
66 XUMUS U 37I0POBBE. 1




67

XUMHS B IIOBCETHEBHOM KU3HU.

68

XHMMHYECKOE 3arpsi3HEHNE OKPYKaIoIel CPpeJbl U €ro MOCIeICTBUS.




