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IlosicHuTeNbHAS 3aNIHCKA
Hacrosimas mporpamma pazpaboTrana Ha ocHOBe IIpUMepHBIX ITporpaMM OCHOBHOT'O OOIIEro 0Opa3oBaHMS 110
xuMuH (0a30BBIIl YpOBEHB), COOTBETCTBYIOIIMX (henepasbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHgapTa OOIIero
obpazoBanust (6a30BbIi ypoBeHb).Vcrionp30BaHa aBTOpCKast IporpaMMa CpeHero o0mero oopa3oBaHus MO XUMHUH IS
6a3zoBoro u3y4yenus xumuu B XI kinacce no yueOnuky I'.E. Pynsuruca, @.I'. denpamana.
IIporpamma paccuntana Ha 34 gaca .
W3ydyenne xuMuu B cTapiieil mKoie Ha 6a30BOM ypOBHE HAIIPABIIEHO Ha JIOCTH)KEHHE CIIEITYIONINX HeJIei:

e OCBOCHHE 3HAHUH O XMMHMYECKOM COCTaBISIOIIEH ECTeCTBEHHOHAYYHOW KAapTHHBI MHpa, Ba)KHEMIIMX
XUMHWYECKUX MOHITUHN, 3aKOHAX U TEOPHSIX;

® OBJaJeHHWe YMEHHMSIMH IIPUMEHSTH NOJNyYeHHbIE 3HAHWS IS OOBSICHEHUS Pa3sHOOOPa3HBIX XHMHUYECKHX
SIBJIGHUH ¥ CBOMCTB BEILECTB, OLEHKHU POIM XUMHUH B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH U IOTy4YE€HUH HOBBIX
MaTepuaos,;

e pa3BHUTHe TO3HABATENLHBIX UHTEPECOB M MHTEUIEKTYaJbHBIX CHOCOOHOCTEH B IPOIIECCE CaMOCTOSTEIHHOTO
NpUOOpEeTeHNs] XUMUIECKUX 3HAHUI C MCIIOJIb30BaHUEM Pa3IUYHBIX UCTOYHUKOB MH(OpPMAIMU, B TOM YHUCIE
KOMITBIOTEPHBIX;

e  BOCINHTAaHHWeE YOSXKIEHHOCTH B TIO3UTUBHOW POJIM XUMHH B JKU3HH COBPEMEHHOTO OOIIEeCTBa, HEOOXOAUMOCTH
XUMHMYECKH I'PaMOTHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U K OKPYKaIOLIeH cpeae;

® MpUMeHeHHe MOJYYeHHBIX 3HAHMI M YMeHU# 711 0€30MacHOro MCHONb30BaHUS BELIECTB M MaTEPHUAJIOB B
OBITY, CETbCKOM XO3SHCTBE M Ha NPOM3BOJCTBE, PEICHUS MPAKTHYECKUX 33/1a4 B TOBCEAHEBHOM >KW3HH,
NpeAynpexIeHHs ABJICHUN, HAHOCAIINX BPE 3/I0pOBBIO YEJIOBEKA U OKPYKaIoIIeH cpeae.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA

1. OO6mas xapakTepHCTHKA Y4eOHOI0 IIpeMeTa, ero MecTo B cHcTeMe HayK.

[Mpenmer «XuMus» BXOIUT B 00pa3oBaTebHyi0 obnacTh «EcTecTBo3HaHUEY.

[IxompHBIN KypC XMMUH - OAVH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOro 0bpa3oBaHus. OH BHOCHUT
CYIIECTBEHHBIH BKJIJ B PELICHNE 3a1a4 o011ero oopa3zoBanus, odecrnednBas GOPMUPOBAHNUE Y YHAIINXCS €CTECTBEHHO
- Hay4yHOM KAapTHHBI MMpPA, PA3BUTUE UX HHTEIUIEKTYaJbHBIX, TBOPYECKMX CIOCOOHOCTEH, MPHBUTHE IIEHHOCTHBIX
OpHEHTALMH, OATOTOBKY K )KHU3HH B YCIIOBUAX COBPEMEHHOI'0 001IecTBa. PyKOBOACTBYSCH OOLIMMU LEAMHU U 3a1a4aMH
LIKOJIBI, U3Y4EHHE XMMHUHM BHOCUT CBOM BKJIaJ B OOOrallleHHE 3HAHWI ydalluxcs, B UX YMCTBEHHOE DPa3BUTHE, B
HOJINTEXHUYECKYIO IIOATOTOBKY K TPYLY, BBIPAOOTKY *KU3HEHHBIX NO3MLMHA. XUMH HE TONBKO MTO3HAET 3aKOHBI IIPUPOLIBI
U TEeM caMblM, Hapsgy ¢ APYTMMH HayKamy, oObscHsieT mup. OHa BOOpYXKaeT 4YenoBeKka 3HAHMAMH IUIS €ro
IIPOU3BOJICTBEHHOM AEATENBHOCTH, ITO3BOJIET B NMPOMBIIUICHHBIX MacIiTabaxX OCYLIECTBIISATh XUMHUYECKUE MPOLIECCH! B
LIEJSIX TOJIYYEHUsI HYKHBIX BEIIECTB U MAaTEpPUANIOB. be3 pacKpbITHs 3TOM BTOPOW, NEHCTBEHHOM CTOPOHBI XUMHH, HE
MOTyT OBITh NPAaBUJIBHO BOCHPHHATHI OCHOBBI ~ COBPEMEHHOH HAayKd. YSCHEHHE PONM XHMHHM KaK OJHOH U3
MPOU3BOAUTENIBHBIX CHJI OOIIECTBA, KaK BaKHOro (hakTopa Hay4HO — TEXHHYECKOro Mporpecca BHOCUT 3HAYHUTETbHBIA
BKJIaJ B )KOHOMHYECKYIO U MOJIUTEXHUYECKYIO ITOATOTOBKY YYaIUXCsl.

2. OcHoBHbIE 0CODEHHOCTH padoueii MporpaMmbl.
Pabouast mporpamma paccunTana Ha 34 ydaeOHbIX yaca juis 11 kmacca:
¢ I UTOrOBOTO MOBTOPEHNUS U YCIIEIIHOM MOATOTOBKH K 3K3aMeHy 10 XMMHUH, OpraHU3yeTcsl IOBTOPEHHE BCEX

TeM, U3Y4EHHBIX Ha CTaplIeil CTyNeHH.

s IlpuMeHeHHe JEKIMOHHO-CEMHUHAPCKOI0 METOAa U MOIYJIBHOTO OOYYSHHS IMO3BOJIAIOT YYHTENIO H3JIOXKHTh
y4eOHBII MaTepHall ¥ BHICBOOOJHUTH TEM CaMbIM BpeMst 1Sl Oosiee 3¢ (EeKTHBHOTO TOBTOPEHHUS BOIPOCOB TEOPHH
W pelIeHHs 3aJa4 Ha MOCIEAYIOIINX ypoKax B IpefeNiaXx OTBENeHHOro ydeOHoro BpemeHH. Takas ¢opma
OpraHM3aLMU 3aHATHUH MO3BOJAET YCHINTh NPAKTHUYECKYIO H NPUKIAJHYIO HAalpaBlIeHHOCTb NPEroAaBaHus,
aKTUBHEE NPUOOIIATh yJamIuxcsl K padoTe ¢ y4eOHMKOM W APYIHMH yIeOHBIMH HOCOOWMSAMH, OOECIICUYHB B
pesynbTaTe Gojiee BEICOKHI YPOBEHB ITOATOTOBKH IIKOJIBHUKOB 110 XUMHUH

3. Meau u 3a7a4u y4eGHOro Kypca.
W3ydyenne xumun B cTapuieil mikose Ha 6a30BOM ypOBHE HAIPABJIEHO HA JTOCTHXEHUE CIIEAYIONINX LEeH:
OCBO€HME 3HAHUHM O XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, BAXKHEHIIMX XUMHYECKUX
MIOHATHSAX, 3aKOHAX M TEOPHSIX;
OBJIaJleHHe YMeHUsIMU TIPHMEHSThH TOMY9EHHBIC 3HAHUS JUI1 OOBSCHEHHS PAa3HOOOPAa3HBIX XMMHUYECKUX SIBICHHH H
CBOWCTB BEIIECTB, OLIEHKH POJIN XUMHH B PA3BUTHH COBPEMEHHBIX TEXHOIOTHH 1 TIOyICHUHN HOBBIX MAaTEPHAJIOB;
pa3BUTHe TIO3HABATENBHBIX HMHTEPECOB W HMHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B TIpOIEcCe CaMOCTOSTEIBHOTO
MpUOOpeTeHNssT XUMHWYECKMX 3HAHWH C HCIONB30BAHHEM pA3IMYHBIX HCTOYHMKOB HH(OpMAnmu, B TOM HHCIIE
KOMIBIOTEPHBIX;
BOCIUTAaHHE YOKJICHHOCTH B TIO3UTUBHON POJIM XUMHUH B )KM3HU COBPEMEHHOT0 00IIECTBa, HEOOXOTUMOCTH XHMHUYECKH
TPaMOTHOTO OTHOLIEHHUS K CBOEMY 3[I0POBBIO U OKPYKAIOIIEHN CPENIE;
NMpUMeHeHHe MOJYy4YeHHBIX 3HAHWI M yMeHMii /U1 0E301MacHOrO HMCIIOIb30BAHMS BEUIECTB W MaTepualioB B OBITY,
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CENbCKOM XO3SICTBE M HAa MPOU3BOJCTBE, PEIICHUSI MPAKTUYECKUX 3aJa4 B MMOBCETHEBHOMN XU3HU, MPEAYNPEKICHUS
SIBJICHUM, HAHOCSIIINX BPE 3JI0pPOBBIO YEIIOBEKA U OKPYKarollIen cpee.

MECTO KYPCA XUMUHU B YYEBHOM IIJIAHE

B yueOHOM 1utaHe Ha n3ydeHue xuMuM B 11 xiacce orBoauTest 1 ydeOHBIH yac B HeeNm0); Beero 34 y4eOHBIX
3aHATHH.

TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKU OBYYAIOIIXCA HA CTYIIEHU CPEJHEI'O
(IIOJIHOI'O) OBPA3OBAHU A

B pe3ynbraTe u3ydeHusl XUMUA Ha 0A30BOM YPOBHE YUCHHUK JIOJDKEH

3namv/nonumams:

- GWiCHelwue XumMuiueckue NOHAMUA: BEIIECTBO, XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE
aTOMHasT M MOJIGKYJISIpHAsE MacChl, WOH, aJUIOTPOINMS, H30TOMbI, XUMHUYECKas CBS3b, DJIEKTPOOTPUIIATENLHOCTD,
BaJICHTHOCTh, CTENCHb OKUCJICHUSA, MOJb, MOJSIpHAas Macca, MOJISIPHBIA 00BEM, BEHIECCTBA MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, NIEKTPOIUT U HEIJIEKTPOJIUT, IJIEKTPOIUTHYECKAST AUCCOIMALINS, OKUCITUTEND
U BOCCTAHOBHUTE]Ib, OKHCICHHE M BOCCTAHOBJICHHE, TEIUIOBOW 3()(EKT peakind, CKOPOCTh XHMHUYCSCKOH PEaKIUH,
KaTaJi3, XUMHYECKOE paBHOBECHUE, YIIIEPOHBIN CKeJIeT, PyHKIMOHAIbHAS TPYIINa, H30MEpHsl, TOMOJIOTUSI;

- OCHOBHbBLE 3AKOHBL XUMUN: COXPAHEHHS] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOINIESCKUIN 3aKOH;

- OCHOGHblE MeoPpUU XUMUU: XUMUUECKOHN CBSI3U, DJIEKTPOJTUTHUECKON JUCCOIMAIINH, CTPOEHUSI OPTaHNYECKUX
COCIUHECHUI;

- eavicHelluiue 6euiecmea U Mamepuansl: OCHOBHBIC METAJIIBI U CIIABBI; CEpHas, COsIHAs, a30THAsI U YKCYCHas
KUCJIOTBI; IIEJIOYH, aMMHAK, MHHEpaIbHble yZOOpEHHs, METaH, JTHJICH, alleTHJeH, OCH30J, ITaHOIN, XXHPbI, MbLIA,
TJII0KO3a, caxapo3a, Kpaxmall, KileTdyaTka, OeJIKH, HCKYCCTBEHHBIC I CHHTETHYECKHE BOJIOKHA, KAYUyKH, TUIaCTMACCHL;

ymemp:

- Ha3vléamv U3y4EHHBIC BEUIECTBA 0 «TPUBUATBHOW» WM MEXIYHAPOIHON HOMEHKIATYPE;

- onpedenamyp: BANCHTHOCTh U CTENEHb OKHUCICHHSA XHUMHMYECKHX JJIEMEHTOB, THUIl XMMHUYECKOM CBSI3H B
COCIMHEHUAX, 3apsA] HOHA, XapakTep Cpelasl B BOIHBIX PAcTBOpaX HEOPTaHHYECKUX COEAWHEHWH, OKHCIUTEIh U
BOCCTAHOBUTENb, IPUHAUICKHOCTD BEIIECTB K Pa3INYHBIM KJIaccaM OPTaHHYECKUX COCIUHEHUMN;

- Xapakmepu3oeams: >IEMEHTHl MaJbIX MEPUOIOB MO HUX TMONOKEHHI0 B IEPHOAUYECKONl cucreme
J.1. MenneneeBa; oOiime XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPraHHYECKUX U
OpPraHHYECKUX COCTUHEHUH; CTPOCHNE i XUMHYECKIE CBOMCTBA N3yIEHHBIX OPIraHUYECKUX COeTUHECHUH;

- 00bACHAmMD: 3aBUCUMOCTD CBOMCTB BEIIIECTB OT MX COCTAaBa U CTPOCHUS; IPUPOAY XUMHUIECKON CBS3H (MOHHOMH,
KOBQJIEHTHOM, METaJUTMYECKOI1), 3aBHCUMOCTb CKOPOCTH XUMHUUECKOW PEaKIH U MOJI0KEHUS XHMUIECKOTO PaBHOBECHS
OT pa3IMYHbIX (aKTOPOB:

- 8bINOINAMB XUMUYECKUN SKCIEPUMEHT 0 PAaCHO3HABAHUIO BAYKHEHIITMX HEOPTAaHHUECKHUX U OPTaHHUYECKHIX
BCIIIECTB;

- HPOBOOUMb CAMOCTOSITEIILHBII MOUCK XUMUYECKON HH(POPMAIMHU C UCIOJIb30BAHUEM PA3TMYHBIX HCTOYHHUKOB
(HaygHO-TIOMYJISIPHBIX HM3JaHUHA, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB VHTepHETa); WCHONb30BaTh KOMIBIOTEPHEIE
TEXHOJIOTHH ISl 00pa0OTKH U Mepeiaui XUMUIeCKOU HH(POPMAIIUK U €€ MPEACTABICHUSI B Pa3IMYHbIX (opMax;

UCRONIL306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAMe/IbHOCIU U NOECEOHEGHOT JHCUZHU
ona:

- 00BSICHEHUS XMMUYECKHX SBJICHUH, TPOUCXOAAIINX B IPUPOAE, OBITY M Ha IPOU3BOJICTBE;

- OMpeaeNeHns] BO3MOXHOCTH NMPOTEKAHHUSI XMMUYECKUX IPEBPAIICHUH B PA3IMYHBIX YCIOBUSIX M OLEHKH HX
MIOCIIC/ICTBUIA;

- 9KOJIOTMYECKH I'PaMOTHOT'O TIOBEJICHHUS B OKPYXKaIOIIEH cpene;

- OLEHKH BIMSHHS XUMHYECKOTO 3arps3HEHHSI OKPYKAIOIIEH Cpebl Ha OPTraHW3M 4elIOBEKa M PYrHe >KUBBIC
OpTaHHU3MBI;

- Oe30macHOro OOpaIIeHus ¢ TOPIOYNMH U TOKCHYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBaHUEM;

- IPUTOTOBJICHUSI PACTBOPOB 3a/IaHHON KOHIIEHTPALMH B OBITY M HA TIPOM3BOACTBE;

- KPUTHYECKOH OEHKH JOCTOBEPHOCTH XMMHUYECKON HH(POPMAINH, TOCTYIAIOMIEH U3 Pa3HBIX HCTOUYHHUKOB.

COAEPKAHHUE TEM YYEBHOI'O KYPCA



Tema 1. Baxxneiimme xumMudecKkue NMOHATHS U 3aK0HbI (4uaca)

Atom. Xumuueckuit anemeHT. M3oromnsl. [IpocTeie v c10KHBIE BEILLIECTBA.

3aKoH COXpaHCHHS MacChl BEIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUU NPU XUMHUYCCKUX PEaKIUIX,
3aKOH IOCTOSIHCTBA cOCTaBa. BelecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOESHHUSL.

AToMmHBIE opOuTany, s-, p-, d-, f-anexrponsr. OCOOEHHOCTH pa3MEIIeHHs AIEKTPOHOB 110 OPOUTAIIM B aTOMax
MaJIbIX U OOJNBIINX MIEPUOIOB. DHEPTETHICCKUE YPOBHU, MOAYPOBHH. CBS3b MEPHOANICCKOTO 3aKOHA U MIEPUOTNICCKOM
CHUCTEMBI XUMHYCCKUX JICMEHTOB C TCOPHEH CTPOCHUS aTOMOB.

BaneHTHOCTh M BaJCHTHBIC BO3MOXXHOCTH aTOMOB. llepHomnveckoe W3MEHCHHE BAJICHTHOCTH M Pa3MEpPOB
aTOMOB.

PacuerHble 3aga4yun. BerauciieHre Macchbl, 00beMa MITH KOJTMUECTBA BEIIECTBA IT0 U3BECTHOM Macce, 00beMY HITH
KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYITUBIIHX B PEAKIIHIO WIN TOJYYUBIIUXCS B PE3yJIbTaTe PEAKIUH BEIICCTB.

Tema 2. CTpoeHue BemecTBa (2 yaca)

Xumuueckas CBsi3b. BUIBI 1 MEXaHU3MBI 00pa30BaHUS XUMHYCCKOH CBS3H.

Tunel KpUCTAJUIMYECKUX PEIICTOK M CBOWCTBA BEHICCTB. [IpUYMHBI MHOroOOpasvs BEINECTB: H30MEPHS,
TOMOJIOTHS, aJUTOTPOIHSI, U30TOMHSL.

JeMoHcTpamuu. Mojienu MOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX ¥ METAUTMYCCKUX KPUCTAUTUYCCKHUX PEIICTOK.
Addexr Tunmgans. Moaenu MONEKYIT H30MEPOB, TOMOJIOTOB.

Pacuernsble 3anaun. Brraucnenne macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKLUH, €CIIU ISl ero
MOJYYEeHHUs AaH PACTBOP C OMpPEEIEHHON MacCOBOM JJ0el NCXOJHOTO BEIIECTBA.

Tema 3. Xumnueckne peaxkuuu (4 yaca)

Kitaccuukanmss XMAMUYECKUX peaKinii B HEOPraHMYECKOH M OpraHMYeCKOi XHUMUH.

CKOpOCTB peakiiy, ee 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB. 3aKOH ISHCTBYIOIIMX Macc. DHEPTHUS aKTHBAIUH.
Karanu3 u karanuzaropbl. OOpaTHMOCTh peakiuii. XuMuueckoe paBHoBecre. CMelleHre paBHOBECHS M0 IeHCTBUEM
pasnuunbix hakropos. [punrmn Jlelllatense. [Ipor3BoACTBO CEPHOIT KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIUH OT KOHIIEHTPALMU U TeMIepaTypsl. Paznoxenue nepokcuaa
BOJIOPOJIa B IPUCYTCTBUM KaTanu3zatopa. OnpeneneHue cpeibl pacTBOpa ¢ MOMOIIBIO YHUBEPCAIbHOTO HHIUKATOpA.

JlaGopartopHble onbIThI. [IpoBeseHNe peakinii HOHHOrO OOMeHa JUIsl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

IIpakTHyeckas padora. Biusnue pa3nuuHbIx GakTopoB Ha CKOPOCTh XUMUUYECKOH PEaKIHH.

PacueTHble 3a1a4u. Beruncienue Maccesl (KOMMYECTBA BEIECTBA, 00beMa) MPOAYKTa PEaKLiH, eCIIM H3BECTHA
Macca UCXOIHOT'O BEIlECTBA, COAEPIKAILEro OMpPEAEICHHYIO T0III0 TpUMeceil.

Tema 4.PacTBopsI (6 4acoB)

Hucniepcuble cuctembl. MctuHHBIE pacTBOpBL. CrIocOOB! BEIpaXKeHHs! KOHLEHTPALMK PACTBOPOB: MacCoBasi A0S
PacTBOPEHHOT'O BEILIECTBA, MOJISIpHAsl KOHIeHTpanus. KoionHele pacTBOpsl. 3011H, TeIH.

DrekrponautHueckas auccorpaiys. CUIbHbIE U CI1a0ble 3JIEKTPOIUThL. Kuciomuo-ocHosHble 83aUMO0eicmeus
6 pacmeopax. Cpea BOIHBIX paCTBOPOB: KUCIasl, HEWTpaslbHas, IeNodHas. Monnoe npoussedenue 600bl. BomopoaHslit
mokasateis (pH) pactBopa.

T'uoponus opeanuyeckux u Heop2aHu4eCcKuUx cOeOUHeHU.

IIpakTuyeckas padora. [IpuroroBienue pacTsopa c 3aJaHHOM MOJISIPHOM KOHIIEHTpaIeH

Tema 5.95nexkTpoxumMuyeckne peakuun (3 yaca)

XUMHYECKHE HCTOYHHMKU TOKa. PsA CTaHAApTHBIX 3JIEKTPOJHBIX ITOTEHIMANOB. DJEKTPOIH3 pPAacTBOPOB U
paciutaBoB. [lonamue o kopposuu memanios. Cnocoosl 3aujumsl 0m KOppo3uu.

Tema 6. MeTasuiibl (S4acoB)

IlonoxxeHne MeTayIOB B INEPHOAMYECKON CHCTEME XMMHYECKHX 31eMeHTOB. OOIue CcBOMCTBAa METayUIOB.
DNEeKTPOXUMHUIECKUAN P HATIPsDKEHUH MeTauioB. OO0Imue crocoObl MOTYISHUS METAIIIOB.

0O0630p MeTaIIOB TIABHBIX HOATPYHII (A-TPYIIT) TEPHOANIECKON CHCTEMBI XUMHUYECKHIX 3JIEMEHTOB.

00630p MeTaIoB rIaBHEIX noArpym (B-rpym) nepuoardeckol CHCTEMBI XUMUIECKUX 3JIEMEHTOB (Me/lb, ITHHK,
MUMaH, Xpom, Jicene3o, HUKelb, NIAMUHA).

CIuiaBBl METAILIOB.

OKcuapl ¥ THAPOKCHIBI METAILIOB.

JemoncTpanuu. O3HaKOMIIEHHE C 00pa3llaMi METAJUIOB W WX COeTUHEHWH. B3amMoneicTBre IMIETOYHBIX H
IIETIOYHO3EMENTFHBIX METAJUIOB ¢ BOJOM. B3anmMoneiicTBie Mean ¢ KHCIIOPOIOM M CEpOr. DIIEKTPOIH3 PacTBOpa XJIOpHaa
Menu (I1). OnBITE IO KOPPO3UH METAJUIOB H 3aIIUTE OT Hee.

JlaGopaTopHble onbITHI. B3anMoseiicTBre IMHKA U JKeJie3a ¢ pacTBOPaMH KHCIOT U IIeNTodeld. 3HAKOMCTBO C
00pa3IaMu METaIoB M UX pyaamu (padora ¢ KOJICKIHSIMHU).

PacyerHble 3axaun.PacueTsl 10 XUMUYECKUM YPAaBHEHUSIM, CBSI3AHHBIE C MACCOBOW JIOJIEH BBIXO/A MPOIYKTa
PEaKIUK OT TEOPETHIECKH BO3MOYKHOT'O

IIpakTuyeckasi padora. PemeHue 3xciepuMeHTAIBHBIX 33124 10 TeMe «MeTawm.

Tema 7. HemeTtasuibl (5 yacoB)



0030p cBoiicTB HeMETAUTOB. OKHUCIATEIEHO-BOCCTAHOBUTEIIBHBIC CBOHCTBA THITHYHBIX HeMeTaJuIoB. OKCHIIBI
HEMETAJJIOB ¥ KUCIOPOI0COEpKaIINe KUCIOThL. BolOpoiHbIe COeAMHEHNSI HEMETAILIOB.

JdemoncTpamuu.O0pasnel HemeraywioB. OOpa3Ibl OKCHIOB HEMETAUIOB M KHUCIOPOACOACPKAIIAX KHCIOT.
T'openne cepsl, dpocdopa, xene3a, Maraus B KUCIOPOJIE.

JlaGopaTopHbIe ONBITHI. 3HAKOMCTBO ¢ 00pa3I[aMHi HEMETAIIOB U UX MIPUPOTHBIMHU COSTUHCHUAMU (paboTa ¢
KOIUIEKIMAMU). Pacrio3HaBaHUE XJIOPUIIOB, CYIb(AaTOB, KAPOOHATOB.

I'eneTnyeckas CBS3b HEOPraHUUECKUX M OPTaHUYECKUX BEUIECTB.

IIpakTnyeckasi padora. Pemienue 3kcnepuMeHTaIbLHBIX 32124 10 Teme «HeMeTamwabn).

Tema 8. Xumus u xu3Hb. (34.)

XuMHUs B POMBIIIEHHOCTH. [[pHUHIUIIBI XUMHUUECKOTIO MPOU3BOICTBA. XUMHUKO-TEXHOJIOTHUECKUE TPUHIUIIBI
MIPOMBIIIIJIEHHOTO MONTydeHust MeTayioB. [IpousBoacTBo uyryHa. [IpousBojcTBo cranu.

Xumus B ObITy. XMMHYECKast TPOMBIIIICHHOCTh M OKPY)KAOIIAs Cpera.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3ienoB u TeM | YueOHbIe KoutponbHbie IMpakTHyeckast 4acTh
pa3zznena Yacsl paboThI nabopaTtopHbIe MPaKTHYECKUE
U TeM OIIBITHI paboThl
1. BaxHeiine XuMHUIecKue 4 - - -
HOHSATHS M 3aKOHBI
2. CTpocHuHE BelecTBa 2 - - -
3. XUMHUYECKHE PeaKluu 4 - 2 -
4. PacTBopHI 6 1 1 -
5. DJIeKTPOXHMHUYECKHE PEaKIMU 3 -
6. Mertasuisl 5 - 1 1
7. Hemerasuibl 5 1 2 1
8. XUMHS ¥ KHU3Hb 3 - - -
Hroro: 34 2 6 2
CIIUCOK JIMTEPATYPbBI

1. Pymsuruc I'.E., ®enpaman ©.I"., Xumusa. OcHoBel obmieit xumun. 11 kmace. — M.: [Ipocsemnienue, 2016
2. Xomuenko U.I'.COopHHK 3a1a4 U YIPayKHEHUIA IO XUMHH.




TemaTnuyeckoe NJIaHNpPOBaHHe Y4eOHOT0 MaTeprayia M0 XMMHUHA

st usydenns npeamera no YMK I'.E. Pymsutuca nu ®@.I'. ®easamana 11 kiaace

(1 uac 6 nedenro - 34 uaca)

Ne Tema ypoka JJIeMeHTBbI COAePKAHNS TpeOGoBanus K ypOBHIO OobopynoBanue ®opmbl 1 MeToabl | Jlom. CpoK
ypoka MOATOTOBKH 3a1aHne "
Tema 1. Baxkneilimme XuMu4yecKue MOHSITHSI M 3aKOHBI (4 yaca)

1. Crtpoenue atoma. Snpo 3HATh OCHOBHBIE XHUMHUECKHE Ilepuonnueckas cucrema WnnuBuayaneHas, §1,c.6.B.2- |ceHTSIOD
ATOM. XMMUYECKHUI 3JIEMEHT. (IPOTOHBI, HEUTPOHBI) U TIOHSATHUS:  BELIECTBO, XMMUUECKUH (bpoHTaNBHAS, 3 b
W3ororsl. ANEKTPOHBI. M30TOMBI. JJIEMEHT, aTOM, MOJIEKYJIa, pabora, pabora c INoxrorosu

CocTaB aTOMHBIX siiep OTHOCHTENIbHAs aTOMHAsi U yueOHHKOM, THCSI K
MOJIEKYISIpHasi MacChl, HOH, CII0BECHBIH, KOHTP.pao.
H30TOIbI; YMETh OHNPEACIIATL 3apsig Hal"J'[H}IHI:Iﬁ,
HOHa YaCTUYHO-
MTOUCKOBBIH.
[TepBuuHbIi
KOHTPOJIb 3HAHUH

2. 3aKOH COXpaHEHHUS MacChl U 3aKOH COXpaHEHHUS MacChl | YMeTh IPUMEHATH 3aKOH coxpaneHus | [lepuoandeckas cucrema WnnuBunyansHasi, §2,c.9.Ne2-

SHEPrHU B XUMHHU BEILIECTB. 3aKOH Macchl BEIECTBa ¢dpoHTanbHas, 4
COXpaHEHHUS U pabota, pabora ¢
npeBpaiuenus. [ledexr yueOHHKOM,

Macchl C10BECHBIH,
HaIJIAIHBIH,
JaCTHUYHO-
TTOUCKOBBIN.

3. [Iepnoauueckuii 3aKoH. Crpykrypa II.C. rmaBable | 3HaTh OCHOBHBIE XHMHUYECKHE [lepuoanueckas cucrema WunuBunyanbHas, 83-5
Pacnipeznenenue 351eKTpOHOB B Y TTO0OYHBIE OATPYIIIHI, MOHATHUS:  TIEPEXOJHbIE DIEMEHTBI. (dpoHTaNBHAS,
aTOMax JIEMEHTOB MaJbIX U MaJble ¥ OonbIIue YMeTh OnpenensTe MaKCuMalbHOe pabora, pabora c
OOIBIINX TIEPUOIOB. nepronsl. OpOuTaib, s-, P- | YHCI0 IEKTPOHOB Ha YPOBHE (CIIOE) yueOHHKOM,

, d-op6uTany, o ¢opmyIe, XxapaKTepru30BaTh CroBecHbIH,
SHEPreTUYECKHE TIOPSOK 3aTIOTHEHUST JJIEKTPOHAMH HaTJIAHBIH,
MIOAYPOBHH, CIIVH, MOTYPOBHEH B aTOMaxX XMMHUYECKUX YaCTHYHO-
CIIapuBaHHE YIIEKTPOHOB sneMeHToB ¢ Nel o Ne38, TTOMCKOBBIH.
3aMMChIBATh MX JIEKTPOHHBIC
(hopmybl 1 TpadUIecKue CXEMEI. [NepBryHEB

YMeTh 1aBaTh XapaKTEPUCTUKY
XMMHYECKHX JIEMEHTOB TI0

KOHTPOJIb 3HAHUH




IMOJIOXKCHHUIO B HepPIOZ[PI‘IeCKOfI
CHUCTEMC U CTPOCHUIO aTOMaA.

BanentHOCTh U BaJICHTHEIS
BO3MOXHOCTH aTOMOB

BasieHTHBIE BO3MOKHOCTH.
CBoOozHbIe OpOHTaNy,
VI3MeHeHus aTOMHOT0
paauyca, 9ucia
SHEPreTHYECKUX YPOBHEH,
YHCIa BAICHTHBIX
3JIEKTPOHOB B MEPHOJIAX U
rpynmnax I[ICX9

3HaTh BaJICHTHBIC BO3MOXKHOCTH
ATOMOB 3JIEMEHTOB 2 MaJioro
MepHo/Ia, YMETh OOBSICHATH IPUIUHY
uXx BhIcIel BajgeHTHOCTH (V).
YMeThb onpeessTh BaIeHTHOCTh
3JIEMEHTOB MPH 00Pa30BaHUU XUM.
CBSI3H I10 JIOHOPHO-AKIIENTOPHOMY M
00OMEHHOMY MEXaHU3My. YMeTh
COCTaBJIATh rPah)UUECKUE CXEMBI
CTPOCHHUS BHEIIHHUX 3JIEKTPOHHBIX
CITOEB aTOMOB, MTOKA3bIBAIOIIUE
BaJIEHTHBIE BO3MOKHOCTH HEKOTOPBIX
ATOMOB XHM. 3JIEMEHTOB B
BO30YXJIEHHOM U HEBO30YKAEHHOM
COCTOSIHUH YMeTh XapaKTepr30BaTh
HU3MEHEHHE PaIyCOB aTOMOB XHM.
3JIEMEHTOB T10 TPYIIIAM H TIEPUOIaM,
OOBSICHSITH TPUYHHBI STHX
HU3MEHEHHH, UX BIMSHHUE HA
BAJICHTHOCTb M O-B CBOICTBa aTOMOB.

Ilepuonuueckas cucrema

ClOBECHBIH,
HATJISTHBIH,
YaCTUIHO-

IO CKOBBIH.

IepBryuHsIii
KOHTPOJIb

86
C.31
Ne4-7

Tema 2. CTpoeHue BenecTBa (2 yaca)

OCHOBHBIC BU/Ibl XUMHYECKOH
CBA3H.

Kosanenrnas cBs3b, €€
Pa3HOBUIIHOCTH U
MEXaHH3M 00pa30BaHUA

3HaTb OIPE/ICNIEHUE XUM. CBS3H,
BUJIbI XUM. CBSI3U, MEXaHU3MBI UX
00pa3oBaHUAL.

YMeThb OnpenensiTe BUI XUM. CBS3U
B IIPOCTHIX U CIIOXKHBIX BEIIECTBAX,
COCTaBJISITh CXEMBI 00pa30BaHUs
BEILIECTB C PA3IUYHBIMU BUIAMU
CBSI3U

YMeTh OOBSICHATE MEXaHNU3M
00pa3oBaHUs JOHOPHO-
AKLIENITOPHOM, KOBAaJIEHTHOM CBSI3H,
0COOEHHOCTH BOAOPOIHOM CBA3M.

[lepuoguueckas cucrema.
[IpesenTanus

C10BECHBIH,
HaIJIAIHBIN,
YaCTUYHO-

ITOMCKOBBIH.

§7-8

OKTSI0
pb

CTtpoeHne KpHUCTaIIOB.
Kpucrannuueckue pemerku.

BewectBa MoneKyasipHOro
1 HEMOJIEKYIISIPHOTO
CTPOCHHSL..
Kpucrannuueckue u
aMop¢HBIE BEIECTBA.

3HaTh pa3nTUIHBIe (POPMBI MOJICKYII,
OIPEZICIICHIE BEIIECTB
MOCTOSTHHOTO M TIEPEMEHHOTO
COCTaBa, pa3JINIHbIC BUIBI
KPUCTAJIIIMYECKHUX PEIIETOK.

IIpesenTanus.
OO0pas3Ibl BEMIECTB C
pa3InYHON

KPUCTAJJIMYECKON PELETKOM

§10-11,c.
48 Ne5

6



THIBI KpUCTAIITMYECKUX
pemerok (aToMHasl,
MOJIEKYJISIpHAsl, HOHHAS
MeTaJUTHuecKas).
3aKOHOMEPHOCTh CBOMCTB
BEIIECTB OT THUIIOB
KpUCTAJLTUYECKON
peIIeTKH.

Tema 3. Xumnueckue peakuuu (4 yaca)

Knaccudukarust XuMHIecKux
peakuuit. OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIC PEAKITHH

OBP.

Nmets npencraBienre o Xum-on
(hopMe TBMKEHUS] MaTEPUH.
3HaTh CYIIHOCTh XUM-I peakiuuy,

TemnoBoi 3¢ ekt XuMHYECKHX
peakuui

OK30- ¥ SHAOTEPMUYECKHE
peakIuu.

3aKOH COXPaHEHHsI MacChl 1
9HEPrHH, ero 3HaYeHHeE.

3HaTh NPU3HAKH KI1aCCUPHUKALIUTH
XUM-X peaKIIUu.

YMmeTh KiaccupuIUpoBaTh
Npe/UIOKEHHBIE XUM-€ PeaKInu
WIIM CAMHUM TIPUBOJIUTH TIPUMEPEI
Ha Pa3Hble TUIIBl PEaKLUH

Ilepuonnueckas cucrema

§12,¢ 52-
55

§12.¢ 55-
56 Nod,,
8-10

CKOpOCTh XUMUYECKUX PEAKIUA
Karanus

CKOpOCTh XUMHUYECKUX
peakuuil.
AKTHUBUPOBAHHBIN
KOMILIEKC. 3aKOH
JIEICTBYIOIUX Macc.

YMeThb 00BSICHATh MEXaHU3MBI
peakuuii Ha IpuMepe opr-x u
HEOpraH-X BEIIECTB.

Ymers pewath 3a1aun Ha
TEer10BoM 3 eKT.

3HATh OHATHE CKOPOCTH IS
TOMOT'€HHOM U Fe€TEPOTreHHOM
peakuuii.

3HaTh (pakTOpbI, BIMSIOIINE HA
CKOpOCTh peakiiu (Ipupoaa
pearupyrommx BeecTs,
KOHLEHTpAIWS, TJIOMAaab
CONPHUKOCHOBEHUS, TEMIIEpaTypa)
YMeTh OOBSICHATH NENCTBUE
Ka)xoro (haktopa, BIUSIOMIETo Ha
CKOPOCTh PEaKnuy Ha pUMepax.

[IpesenTanus

§13,TecTnl

HOSI0
pb

10.

XUMHUYECKOE pAaBHOBECHUE U
CIIOCOOBI €0 CMEIIEHUSI

XUMHUYECKOE PAaBHOBECHE.
IIpuniun Jle HlaTense

§15,¢.73,
No3 3amaun

Tema 4. PacTBopbI (6 4acoB)
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11. | JAucnepcHble CUCTEMBI U JucnepcHbie 3HaTh TOHATHE «IUCIEPCHAs 816-17
pactBopbl. CriocoObI BEIpaXKEHHSI | CHCTEMBI.PacTBOpEL. CHCTEMa) Nel-3
KOHLICHTPAIMX PACTBOPOB. I'pybonucniepcHbie YMeTh XapaKkTepu30BaTh CBOMCTBA
Pemenne 3anau o reme cucteMbl. Kostonnasie Pa3NUYHBIX BUJIOB AWCIIEPCHBIX
«PactBOpB pacTBOpBL. AdPO30ITH. CHCTEM, YKa3bIBaTh IIPUUNHY

KOAryJIsiN KOJJIOWU/IOB U
3Ha4YEHHE 3TOTO SIBJICHUSL.

12. | DnexrponuTHyecKas ONeKTpoIUTHYECKAS YMeTh 00BSICHATD,IOYEMY IIpe3enTanusa §19c 88,Ne | mexabd
nuccouuanus. BomoponHsrit nuccouyanus. CuibHbIE M | PACTBOPHI BELIECTB C HIOHHOW U 2-7 pb
MOKa3aTeb. ciaOble 3JIEKTPOJIHUTHI. KOBaJICHTHOW TIOJISIPHON CBSI3bsI

BonoponHslii mokaszarens | MPOBOAAT 3JIEKTPUUECKHUH TOK.
(pH). Ywmers onpenensats Ph cpensi ¢
TIOMOILBIO BOAOPOIHOTO
TIOKa3aTeJst
13. | Peakuuu MOHHOTO OOMEHa Peakiyu MOHHOTO OOMeHa | YMeTh 00bsCHSTH ¢ mo3uliuii T3/l | PacTBopkl B-B §20,c. 92
CYIIHOCTb XUMHUYECKUX PEaKIHH, Ne2-5
IIPOTEKAIOLIMX B BOJHOMU Cpele.
14. | I'maponu3 opraHUYEcKUX U I'mapomus 3HaTh CYIIHOCTh THAPOIM3A. PactBopsI comeil. §21,c.97
HEOpraHM4YeCcKUX COeIUHEHHUN Heopranudeckux (cosei) 1 | YMeTh COCTaBIsTh YpaBHEHHUS WNHaukaTopsl Ne6-7
OpPraHM4ecKHUX (CIOKHBIX | peakLUi THApoNn3a.
3(hHpOB, YIIIEBOJIOB,
0enKoB)
15. | Obobmaroumii ypok
16. | KonTpoubHast padora Nel
Tema «uekTpoxumMuyeckue peakuun»(3 yaca)

17. | XuMn4eckrue HCTOYHUKH TOKA. l"anpBaHMUECKHA YMeTh 00BSACHUTH IPUHLIUT [Ipe3enTarms 822-23,¢ SITHBap
Psan craHmapTHBIX 3JEKTPOIHBIX 3JIEMEHT. DIEKTPOIBL. paboThI TaIbBaHUUECKOTO 102.Ne5-6 | b
MTOTEHITNAJIOB Anon.Karon. Akkymynaro | snemeHTta. 3HaTh, KaK yCTPOCH

P-TOILITUBHBIN CTaHJapTHBINA BOILOPOIHBIN
3JIEMEHT. DJIEKTPOXUMHS. 3NEKTPo. YMETh NOIb30BaThCS
Psin cTanmapTHBIX PSIOM CTAaHIAPTHBIX BOAOPOIHBIX
JJEKTPOIHBIX MIOTEHITNAJIOB.

TIOTCHITUAJIOB.

CraHpmapTHBIE YCIOBUSL.

CranpmapTHBIA

BOJOPOJHBIN IEKTPOJI.

18. | Koppo3ust MeTaiioB u ee Koppozus. Xumugeckas 3HATh OTVIMYHS XUMAIIECKON PactBops! B-B. 824,
MIpeayTpexKIeHIe KOppO3Hs, KOPPO3HH OT Mertamibt c.112,Ne4-

AIEKTPOXUMHUIECKAs IIEKTPOXUMUIECKOI.3HATh 5




koppo3ust. CrocoOsl
3alIUTHL

CIOCOOBI 3AIUTHI MET.U3/IEHI OT
KOPPO3HH.

19. | Dnekrponus DIIEKTPOIHU3 3HaTh, KAKUE MPOLIECCHI IIpubop s 3mekTponu3a, §25,c. 118
MIPOMCXOJAT Ha KaTO/IE M aHOJE NIPU | P-pBI Ned 6.
JJIEKTPOJIN3E PACIIIIABOB H [Moarorosu
pacTBOpOB COJIEH. TBCSI K
YMeTh cocTaBIsITh CyMMapHbIE KOHTp.pad
ypaBHEHHMs peaKklMi 3JIeKTPOJIH3a. ore
Tema 6. MetaLibl. (5 yacoB)
20. | OOuras xapaKTepUCTHKA Mertamnsl. ITonoxenune YMeTh 1aBaTh XapaKTePUCTHKY Ilepuonuueckas WnnuBuayaneHas, §26,c. 123 | ¢ep
MEeTajIoB mertaioB B [1C XMUMHYECKHX JJIEMEHTOB — METAJIOB (S-, | CHCTEMa. (bpoHTaNBHAS, Ne 6- aip
DNEeKTPOXUMHUUCCKHIA psifi | P-,d- 3IeMEHTOB) MO MOMIOKEHHIO B Komrekmus meransioB pabora, pabora c 7,TeCTBI
HarpsHKEHUH METaIIoB. MIEPHOIU-YECKOH CHCTEME M CTPOSHHUIO yueOHHKOM,
aTOMOB. CIOBECHBIH,
3HAaTh CTPOCHHE, CBOMCTBA, CIIOCOOBI HAaTJISITHBIH,
TMOJIYYCHUS U IPUMEHCHHNE ITPOCTHIX YaCTHUYHO-
BEILIECTB METAJLJIOB. TIOMCKOBBIH.
Ymerth JOKa3bIBAaTh XUMHUYCCKUEC
CBOWCTBA METAJIJIOB, 3aIIHCHIBATh [TepBuuHbIi
YpaBHEHHUS PEAKLUI B MOJIEKYJIIPHOM U KOHTPOJIb 3HAHUH
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM
BUJIE.
21. | O030p MeTATHIECKHX Mertamibl A-Tpynn YMeTh XapaKkTepru30BaTh XUMUYECKUE [epuomuueckas §27,c. 131
3JIEMEHTOB A-TpYyIIII cBoiictBa MetaiioB [A-IIA rpynm u cucrema Ne4-5,9
AJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOIIME YPaBHEHHs peakui
22. | OOumit 0030p METAIUTHIECKHX YMeTh XapakTepu30BaTh XUMUYECKHE [Mepronnueckas §28,c.134
aneMeHToB b-rpymnm CBOMCTBa MeTaioB b- rpymi , cucrema Ne3-
COCTaBJISITh COOTBETCTBYIOIIHE 4,TecThl
YpaBHEHHUS peakui
23. | CuiaBbl METAUIOB CroiassLJlerupyromue YMeTh npe/icKa3aTh CBOICTBA CIIIaBa, Komnekmus cruraBos §33,c.154
nobaBku. YepHbie 3Hast ero COCTaB Ne5-6
MeTaiuibl.. [{BeTHBIE
Metairsl. YyryH.Cranb.
24. | Oxkcuapl v TuApOKCUIbI MeTaiioB | Okcuabl.l UapoKCHIbL. 3HaTh BaKHEHIINE CTEITEHN OKUCIIEHUS [epnomnaeckas §34,c.160 MapT
MeJIH, JKee3a, XpoMa B UX COCMHEHUSIX | CHCTeMa No5,835
(oKcmaax, THAPOKCHAAX, KHCIOTax MPOYHTATH
25. | TIP/P Nel Peurenue PeakTHBHI cOrnacHo

IKCIIEPUMEHTAJBHBIX 3a1a4

WHCTPYKINU




Tema 7. «HemeTa/uibl» (5 yacoB)

26. | O630p HemeramoB. CBoiicTBa 1 Hewmeramnel u ux YMeTh JaBaTh XapaKTEPUCTUKY XUM. Ilepnonuueckas WnnuBunyaneHas, 836-
MIPUMEHEHNE Ba)KHEHIINX (usmyeckre CBOWCTBA. 3JIEMEHTOB HEMETAJUIOB T10 MOJIOKEHUIO | CHCTEMa (bpoHTaNBHAS, 37,c.165Ne
HEMETAaJIOB CtpoeHue aToMOB B MIEPUONYECKON CHCTEME U CTPOEHHIO pabora, pabora c 2

HEMETaJJIOB. aTOMOB yueOHHUKOM,
CIOBECHBIN,
HATJISTHBIH,
YaCTHYHO-
MOV CKOBBIH.
IepBuyHsIif
KOHTPOJIb 3HAHUIA

27. | OOrmiast XxapaKTEpUCTHKA OKCHIIOB 3HATh KITACCU(PHKAIINIO OKCUIOB, UX [Tepuoanueckast NunuBunyanbHas, §38,c.179 | anpen
HEMETAJIJIOB U COCTaB, CTPOEHUE, CBOMCTBA, cucrema (bpoHTaNIBbHAS, Ne6 b
KHCIJIOPOIOCOAEPKAIINX KUCIOT MIpUMEHEHHE. pabora, pabora c

YMeTh cocTaBisTh (OPMYJIbI OKCHIIOB yueOHHKOM,
XHUM. DJIEMEHTOB — HeMeTaioB [—IV CIOBECHBIH,
MIEPUOJIOB NMEPUOANYECKON CUCTEMBI, HaIJIsIHbIH,
OIPEENIATh B HUX TUII CBS3HU, TUII JaCTUYHO-
KPUCTAJIIMYECKON PEeLIETKY, IIOMCKOBBIH.
MpescKa3aTh UCXOAS U3 3TOr0

(usnueckre 1 XUMHYECKUE CBOWCTBA [lepBuuHbIi
OKCHJIOB. KOHTPOJIb 3HAHUH
YMeTh 3anuchiBaTh YpaBHEHUS PEAKLUH,

JIOKa3bIBAIOIINE XMM. CBOHCTBA OKCHJIOB

HEMETAJJIOB B MOJICKYJIIPHOM, HOHHOM U

OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM

BUJIE.

28. | OkucnurenbHbIC CBONCTBA Knaccudukanms YMeTh COCTaBIATh ypaBHEHUS peakiid, | A30THas U cepHas WnnuBupyansHas, §39,c.183
a30THOM U CEPHOMN KHCIIOT. HEOPTaHUYECKUX XapaKTEePU3YIOIMNX OKUCINTEIbHBIC KHCIIOTHI. (bpoHTaNBHAS, Neq
BonoponHsie coennHenus COeIMHEHUN. XUMHUYECKUE | CBOMCTBA A30THOW U CEPHOM KUCIIOT Mertanbt pabora, paboTta c
HEMETAJUIOB CBOICTBa OCHOBHBIX y4eOHHUKOM,

KJIACCOB XUMHYECKUX CrnoBecHbIH,
COEUHEHHUI. HATJISTHBIN,
YaCTHYHO-
MTOUCKOBBIN.
29. | IIP/P Ne2 TMoay4enue PeakTuBHI cormacHo

codupaHue U pacno3HaBaHue
razoB

WHCTPYKINU
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30. | I'emeTnueckas CBI3b VYMeTh JoKa3hIBaTh B3aUMOCBS3b NunuBuayanbHas, §41,c.189-
HEOPraHUYECKHUX U OpraHMYEeCKUX HEOpraHMYEeCKUX U OpraHMYEeCKUX (bpoHTaNIBHAS, B, Tectsl,
BEIIIECTB. COEIMHEHUM, COCTABIIATh YPaBHEHUS pabora, pabora c naparpad
O0600menne XUMHUYECKHUX PEeaKIui yueOHHUKOM, 42

CIOBECHBIH,
HATJISTHBIH,
YaCTHYHO-
TIOUCKOBBIH.
31. | KoutpouibHasi padora Ne 2 Ilepuonuueckas Wrorossrit Mait

cucrema. KOHTPOJIb 3HaHUI

Tabmuna 110 TEME,

pacTBOPUMOCTH WHIMBHIYyalIbHAS
pabora

Tema 8. Xumusi v xu3nb (3 yaca)

32. | Xumus B IPOMBIIUICHHOCTH. XuMuueckas YMeTh 00BSICHUTh HaYYHBIE IPUHITHIIBI Kputepun oreHku WupuBunyanbHas, §43,c.198
IIpyHLUIIBI TPOMBILIEHHOTO IIPOMBIIIEHHOCTh. XMWY | IIPOM3BOACTBA HA IIPUMEPE TEOPETHUECKHUX (bpoHTaNIBHAS, Neb6,7
NPOU3BOJICTBA ecKasl TeXHOJIOTHsl. MIPOU3BOJICTBA CEPHOM KHCIIOTHI. 3HaHUH. pabora, pabora c

y4eOHUKOM,
C10BECHBIH,
HaTIJIsAIHbIN,
JaCTUYHO-

TTOUCKOBBIN.

33. | XUMHKO-TEXHOJIIOTHYECKUE Yepnas 3HaTh, KaKHe MPUHIUITEI XUMUYIECKOTO Kpurepun onenku WnnuBunyansHasi, §44,c.203
TIPUHLHUIIBI IPOMBIIUIEHHOTO MeTajutyprus. JJoMmeHHas MPOU3BOJCTBA UCIONb3YIOTCS TIPH TEOPETHIECKUX (dpoHTaNBHAS, Ne8
MIOTYy4eHUs neyb. ArjioMepanus MOJIy4YSHHH YyT'yHa. 3HaHUH. paborta, pabora ¢
MetaiioB. I lponsBoacTBo uyryna | Kucmopomusiit koHBepTep. | YMeTh cocTaBisaTh Y XP, mpoTekaromux yueOHHKOM,

U CTaJIH. besorxonHoe IIPY NOJIYYEHUHU YYT'YHa U CTaju. CrnoBecHbIH,
IIPOU3BOJICTBO. HAaIJIAHbIH,
JaCTHUYHO-
MTOUCKOBBIN.
[lepBuuHsIit
KOHTPOJIb 3HAHUH

34. | Xumus B ObITy. XUMHUYECKas OKOIOru4IecKuit 3HaTh TpaBmIa 6€30mMacHO paboOTHI CO Kpurepun onenku Nunusunyanbuas, §46,c.2131
MIPOMBIIIJIEHHOCTE U MoHuTOpHHr.IIpenensHo CpeAcTBaMU OBITOBOM XUMHUH. YMETh TEOPETUYECKUX (pponTanbHas, €CTBI
OKpYIKarowias cpesa JIOIYCTUMBIE OOBSCHATH IPUYMHBI XUMUYECKOTO 3HaHMM. pabora, paGora ¢

KOHIIGHTPAIIHH 3arps3HEHHS BO3AyXa, BOJOEMOB H OB yueOHUKOM,
COBeCHBIH,
HarJIsIHbIH,
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YJaCTHYIHO-
IO CKOBBIH.

Utoro: 34 yaca, KOHTPONBHBIX paboT-2, MPAKTHUECKUX paboT-2.

12




