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Pabouas OporpaMma Iro npeiaMeTy «X AMHA» pa.zpaGOTaHa HA OCHOBRE CACAVIQOUINX JOKYMEHTOR!

I.3axona «O0 obpazosanuu PO»

2.DyHIaMEeHTANIBHOTO $J1pa COACPIKaHUsT OCHOBHOIO 00IIEro 00pa3oBants.

3.@enepalbloro rocyapeTBEHEOr0 00pasosaTe/bHOro Craniapra ocHosHoro obuero odpasopaius.

4. Artopexoii yuebuoii nporpammsl O.C.I'abpuenss «IIporpamma ocnorHoro obuiero obpazoranus. Xumusi. 8-9 kiaccrn. (OI'OC);

Ocrognple yeau usyueHus Xumul 8 Koe:
GhopMupoBaHHE YV YUANIHXCS XUMHUECKON KapTUHB! MHPA KAK OPraHUYeCcKo# YaCTH e€ro UeJIOCTHON €CTCCTBCHHOHAYYHO! KapTHHE
pasBUTHUE MO3HABATCIABHBIX HMHTEPECOB, HHTE/UICKTYATBHBIX W TBOPYCCKHUX CHOCOOHOCTCH YYAIHXCA B LPOLECCE HIYUCHHS HMH
XUMHYECKOH HaVKH W €€ BRjlalua B COBpE‘_\iE‘HHHﬁ HByQHO—TCXHM’-{E‘CKH};’I nporpecc;
GopMupoRaHUe BaKHEHILMX JIOMHYECKHWX Ofepamuil Mbljienus (auanus, CHHTE3, 0000MIeHHE, KOHKDPETH3aLMs. CPABHCHWE W Ap.) B
Mpouecce Mo3HaHud CHCTEMB] BaKHCHIITUX MOHATHH, 3aKOHOB U TEOPKH 0 COCTaBe, CTPOCHUU K CBOHCTRAX XUMHUCCKHX BCHICCTB,
BOCHMTAHUE YOSKIEHHOCTH B TOM, 4TO NPUMEHEHHE NOJYYEHHBIX 3HAHMH ¥ yMEHMH 110 XUMHHU $BILETCS OOBEKTHBHON HEOOXOAUMOCTHIO
nis OesonacHol paGoThl € BCULECTBAMK M MarepuallaMy B ObITy ¥ HA NPOM3BOACTES,
MPOEKTHPOBAHHe H Peajn3allisl BBEIMYCKHHKAME OCHOBHOM NIKOMEI JMHUHON oOpazoparelbHOH TpackTopun: BeIOOp npoduis o0yueHHS B
crapuiei mKoje Ui npodecCuoHalibIiore 00pa3oBaTeIEHOT0 VUPEKICHU !
OBIIAjIelide  KIFOUCBBIME  KOMMETeHUuAMH  (y9eOHO-TTO3HABATENbHBIMH, HHQOPMALMOHHBIMH, LEHHOCTHO-CMBICIOBBIMH, KOMMYHH-
KATUBHBIMH).

Mecmo npedmema 6 yueérom niaite : 1a u3ydeHue Kypca XumMun sbpieieno 8 xmace — 68u(2 waca B uegeno)., 9 xnace — 684.(2 1aca B HEJIENIO)
Beerol36 uacos.

Peanuzyemprii YMK:

L) b

.

i

[

Xumus. 8 knace. Yuedbnnk (aprop Q. C. [N'abpuensn). OO0 «/lpodar 2014r.

Xumust. 9 kiace. Yyebnuk. (zsrop O. C. Iabpuensn). OO0 «Jlpoda» 2013r.

PaBoyas TteTpans. Xumus 8 kiace. (astopel Q. C. I'abpuesn, C. A. Cnajakos).

PaGouas Tterpaib. Xumms 9 wmace (asroper  O. C.abpuensn, C. A. Cnagxos).

Kourposapnpie 1 nposepornbie padorer 8-9 knacent. (apropot O. C. [abpuensau u ap.).

Xumus B TecTax, zanadax. ynpaxaeausx. 8—9 wiacent (asroper O. C. ladpuensn, H. TT. BockoGolinnkora).
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OGuune 11ean 0CHOBHOT0 0011er0 06PA3OBAHNS ¢ YHCTOM CHEIHPUKI KyPea XUMUH

[emu xnMmuyeckoro odpasoBanms B OCHOBHOH IIKOAC GOPMYAMPYIOTCH HA HECKOILKHX YPORHSIX: FIOGATHHOM. MeTanpeIMeTHOM, JIHTHOCTHOM M
HPEIMETHOM, HA YPOBHE TPeOOBANMH K PE3yJIbTaTaM 0CROCHUS COACPIKANMS IPE/IMETHBIX IIPOTPAMM.

OcuosHoe obuiee obpasopaHue - BTOpas CTymeHs oOuero obpasopamus. ONHOW H3 BaKHEMIIMX 34424 TOTO ITana sBIgeTes MOALOTOBKA
00YYAROUMXCA K OCO3HAHHOMY M OTBCTCTBCHHOMY BBIGODPY IKH3HEHHOIO H pogeccronaibore nyry. OOyuaouecs IOMKHBL HAYYHTHCS
CAMOCTOSTCALHO CTABHTE LeJIH 1 ONPeNeNITy DYTH UX JOCTHKCUHS, HCMOIB30BATE IPHOBPETCHUBI B IIKONE OMBIT ACATEILHOCTH B PeAIbHON JKU3HM,
33 paMKkaMH y4eOHOTo Ipouecca.

['napHbre wenu 0cHOBHOTO 061ero 06pazoBaHnus COCTONT B:

l. QopMUPOBAHKH LENOCTHOTO MPEACTEBICHHUS O MAPE, OCHOBAHHOTO HA HpHODPCTENHEIX 3HAHAAX, YMCIUAX H CTIOC00aX JeSTeNbIOCTH;

2. npuobperchuy onbita paznoodpasHoi LeSITeJIBHOCTH, TTO3IAHKA ¥ CaMOIO3HAHMS;

3. HOArOTORKE K OCYIIECTRICHMEO OCO3HANHOTO BLIGOPA HEANEMAY Al BHOM obpasoBaTebHON Wil MPodecC HOHWIBHOMN TPACKTOPHH.

BoJIbILoi BKIAL B IOCTHKEHNC MIABHBIX ENEit OCHOBHOTO 0BIICro 00pasoBaHUA BHOCHUT M3ydenne xuMun. KoTopoe Hpu3rago obecmeunts:

. QopMHPOBAaHHE CHCTEMBI XUMHYECKEX 3HAHUI KaK KOMITOHEHTA £CTCCTBeHHO-HAYYHOH KapTUHBI MUDa;

2. pasBUTHE TUHHOCTH OOyUAIOMMMXCH, UX HHTEINEKTYATEHOE W HPABCTBEHHOE COBEPLICHCTBORALME. QOPMHUPOBAHUE Y HUX TYMaHHCTHYECKHX
OTHOLICHHT 1 SKONOTMHUECKH 11€)1ec000Pa3HOr0 MOBEAEH!S 8 ObITY H TPYAOBOH NEITeILHOCTH:

BBIPAOOTKY TIOHUMAHMS OBIECTBEHHOM MOTPeOHOCTH B Pa3BHTHH XHMHHU, 4 TAKIKE (GopMEpOBaBHE OTHOLICHHA K XUMMH KaK K BO3MOKHOM
oDacti Dyuyneli NpakTH9eckod MesTeTpHOCTH:

4. dopuuposanue ymenuii 6e30macEoro oGpalesi ¢ BellecTRANMY, UCHONIB3YEMBIMHE B TOBCETHEBHON KHA3IHU.

HesstMu w3yHeHus XUMHUH B OCHOBHOM IKOJIe SRAAIOTCN:

[. dopmupoBamc y O0YHAIOIMHXCA YMEHMSA BIICTL H HOHUMATH 1IEHHOCTD 00pa3oBanys, 3HAYUMOCTH XHMHUYECKOTO 3HAHUS JUTS KAXIAGro
HEIMOBERA He3aBUCHMO OT ¢ro lTpO(I)E‘CCMOHaﬂBHOijI ACATCJILHOCTH, YMOHHA PAa3HYaTh (l)aKTb[ H OLCHKH., CpaBlHBaTb OICHOYHBIC BbIBOUDLI,
BAJICTL MX CBASh C KPUTEPHAMH OUCHOK U CRSI3b KPHTEPUEB C ONPRMICIEHHON CHCTeMOI LEHHOCTEH, (OopMyTupoBaTh i oBOCHORBATE
COOCTBEHHYIO MO3MLHIO;
opMupoBarie ¥ 00YYAROIUNCST HENOCTHOTD NPEACTABICHUS O MUPE ¥ POITH XAMHUH B CO3/IAHAM CORPEMCHHOM CCTECTBEHHO-HAYYHOM KAapTHHBI
MHUpa; yMEUHA OOBACHATE OOBEKTHI M NPOLCCCHl OKPYKANOMEH NeHCTBUTETLHOCTH — MPUPOTHOR, COUMANBHON, KYIBTYPHOHN, TeXHUYECKOi
CPENBL, HCTIOMBIYS JUIS ATOI0 XUMUUYECKHE 3HAHNS;

3. NPHOOPETCHUEOOYHAIOIUMAUCS OMBITA PASHOOGPAsHON ACATeILHOCTH, NO3HANMS U CaMOTO3HAHUA: KIIOYERBIX HABLIKOR{ KIFOYERIX

KOMNETEHIIN ). UMEIOUTHX YHUBEPCANBHOC 3UAUCHUE JUTS PARTHUHAIX BUJIOB AeSTEIbHOCTH: petieHne MpodieM, NPUHSITUE PCILEH .
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MOMUCKA, aHaIn3a U 00pabOTKH HHPOPMAIMH, KOMMYHMKATUBHLIX HABBIKOB, HABBIKOB M3MEPEHHii. COTPYIHHUYECTRA, BE30MACHOTO obpartenus ¢
BEIIECTBAMH B [MOBCEAHERBION JKU3HH,
OCcHOBHBIMY udestvu VIeOHOTO TIpeMeTa XUuMHS SBIASFOTCS:
@] MaTepHalpHOC ¢JITHHCTRO BCLICCTE CCTCCTBCHHOTIO MHPE, UX TCHCTHHYCCKAA CBA3b.
© NPUIHHHO-CIEACTBCHHBIE CRA3H MEKJIY COCTAROM, CTPOEHUCM, CROHCTBAMU, TONYYEHUEM U IPUMEHEHUEM BEIIECTR,
2 1O3HABAEMOCTD BEIICCTB U 3aKOHOMEPHOCTEH [IPOTEKAHNUS XUMUYECKUX peakiuit;
O OOBACHAKIIAS H MTPOrHOZUPYIOLIAs POJIb TEOPETHUCCKUX 3HAHUI U1 (JaKTONOIHUECKOrO MaTeEpuaia XMMHUH 3TIEMEHTOR;
~ KOHKPCTHOC XHMHHYCCKOE COCIMHCHMC KaK 3BEHO B HENPEPBIBHON LENH NPEBPAEHUA BELECTB. YUaCTBYIOUIEE B KPYTOBOPOTE XMMMUYECKUX
INEMCHTOR H XHMHYECKOH IBOTIOUHH,
@] Oﬁ%CKTV]BHOC'l'b M ITO3HABACMOCTEL 3aKOHOR HpI‘IpO,"II.aI; AHAHHWC 34aKOHOBE XHMMHN [HOZBOJIEET }'Hp&B.‘[HTb XHUMHUAYECKHMHA HpeBpaLTICHHYE MH BEIISCTB,
HaXO/MTh 3K00rH4ecKH Oe3onacHple crnocoOp! POU3IBOICTEA H OXPaHLI OKPYXAIOWEHR CPEJIBI OT 3arPA3HEHU;
© B3aMMOCBA3AHHOCTE HAYKH M IIPAKTHKW; TpeDOBAHMA MPaKTHKH — JBWKYIIAS CHIa pa3BUTHs HAYKM, YCOEXH [PAKTHKH 00YCII0B/IEHBI
JOCTHKCHMSAMHU HAYKU!
o PazBHTHE XHMHYIECKOH HAYKH H XHMH34IIHA HapO,-'_{liOl'O xozmi/’rcha C.T'i}"}I\'i'l'I' HHTCP&C'&M HEJIOBCKA H O{)l_l_lCL' IBa B UETOM, HMEHOT l"}"'.\{ElHHCTH‘-ieCKlfII‘;i

-

XdpaxkTep ¥ MPU3BaHLI CIIOCOOCTBOBATL PEILICHUIO T100LHBIX MPODIEM COBPEMEHHOCTH.

DTH MIEH PCalM3YVIOTCH 1yTeM JOCTHKEHUS CASAYIONMX ye.teir:

(opMuposanite y yUanuxcs XUMHICCKON KAPTHHBI MAPA KaK OpIaiHuecKkoil YaCTH ero UenocTHOM eCTECTBEHHOHAYYHOU KapTHHEI,

pascumue O3HABATENbHBIX MHTEPECOB, HHTCILIEKTYATBHBIX W TBOPHECKHUX CTTOCOGHOCTEH yUaIUXCst B 1IPOLECCE U3YUYCHUS UMK XUMHUHYECKOH HAYKH 1
e BKIIana B COB}’)SMCHHI—;[ﬁ I{a}"LIIIO-TGKT—IH'—IE‘CKHH Hporpecc:

d)op.-uupusmmc-' BOKHEUIITUX  JIOTHYECKHX Orepauui MBIIIICHNU (aHaius, cuHTes, obobmenue, KOHKPeTH3allMg, CPaBHeHHe W 1p.) B Opouecce
MO3HAHUA CHCTEMbI BOXKHCHIIMX IOHSTHH, 3aKOHOB M TEOPHI 0 COCTaBe, CTPOCHUM H CBOHCTBAX XMMUYECKHUX BEILCCTR:

gocnumanue yOeu1eHHOCTH B TOM, YTO NPHMEHEHHE MOIYUEHHLIX 3HAHUH H YMEHHH 10 XUMMH SBISETCS OOLCKTHBHON HEODXOIUMOCTLIO IUTS
Oe30MacHO pabOThI ¢ BCILECTBAMU M MaTEpUaiaMu B OBITY H Ha IPOU3BO/ICTRE;

NPOEKMUposane i peainsayus BHITYCKHUKAMU OCHOBHOH LIKOJIBL NHHMHOH o0pasoBaTenbHOH Tpackropuu: Boibop npoduis oOydenus b CTapIICH
LIKOJIE HITH MPodeccuotanbHoro 00pasosaTelbHOTO YYPEIKISHHS:

061a0erue KIKQYEBbIMH KOMITETEHIUAMHU (yueOHO-[1031aBATEIBHBIMU, HHPOPMALTMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH)

Obwast XapaKkTepHCTHKA Y4eHHOro NpeMeTa XHMHs

B cootreTcTBMN ¢ DejiepaiibHbIM TOCYIAPCTBCHHBIM 00PA30BATCIEHbIM CTEHAAPTOM OCHOBHOTO 0OLICro 00pazoBaHUs yyallyuecs JOJKHBI OBNaleTh
TAKHMH MOIHARATS/ILHLBIMIHT }-"IC6H£,JMH ﬂef‘{CTBHST.\‘[I’I, KAaK YMEHHE (l)Opl\-‘[_\"JIIfipOBaTB ﬂ'pOGJICM)’ M THITIOTC3Y, CTABUTEL LCIH H 3alaqM, C'l'pUI/I'i’b [ITaHbI
HOCTHIKCHHUS HENICH M PELICHUS MOCTABJICHHBIX 3a/[a4, MPOBOAKTH 3KCMEPUMELT U HA Cro OCHOBE JI€1aTh RRIBDAB U YMO3AKTIOUEHHS, [IPEICTABISTE HX
W OTCTAaUBATH CBOKD TOUKY 3peHHs. Kpome Toro, yyamuecs J0JDKIbLI OBIAACTE MPUEMAMHE, CBSI3aHHLIMU ¢ OMPE/ICICHUEM MOHSITHIA: OTPaHUYHUBATEL HX,
OTHCHIBATEL, XAPAKTEPU30BaTh M CPaBHUBATE. CIENOBATENBHO, PH K3YYECHUH XMMUM B OCHOBHOH INKOJNE ydallHecs MOJKIbI OBIAZeTh YUeOHBIMHU
ACHCTBHAME, NO3BOJIAIOUMMA UM JOCTHYb JIMHHOCTHEIX, MPEAMETHBIX M METAIPEIMETHBIX 00PA30EATETbHbIX pe3yiibTaTos.OcoGEHHOCTH CONEPKaHNs
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OOyueHHs] XHMMUH B OCHOBHOM IIKOJIC O0YCIOBICHBI CLIELM(PUKOA XUMHU KaK HAYKH H [OCTABICHHBIMH 3a1auaMu. OCHORHAIMY npodIeMaMu XHMHH
ABIVIIOTCAN3YHCHME  COCTaBa M CTPOCHMA  BCIIECTB, 3dBUCHMOCTH  HX  CBOMCTB OT  CTpOEHMS, MOJIYYEHHE BCIUECTB C 33 AUUBIMU
CBOHCTBAMMN, UCC/ICIOBAHNE 3aKOHOMEPHOCTEH XUMMHECKIX PCAKIMI U MyTel YIPaBNeHus WMH B LeNIX NOJy4EHHA BEIIECTR, MATCPUAIIOB, SHEPIHH,
Ipesnaraemoe rocodue Mo XHMHH PacKpLIBAeT BKIIA/L YHeGHOTO NpeaMeTa B AOCTHKEHHE LCICH OCHOBHOIO 00uIcro 00pa3oBaHUe M ONPCHEIIICT
BKHEHIIME COACPKATENLHBIC THHUM MPEeIMETa:
® BELICCTBO» — 3HAHHUC O COCTABC M CTPOCHHUH BELIECTB, UX CBOHCTRAX U OHOJIOTHYECKOM 3HAYEHUN:
® CXMUMHHMCCKadA peaknufA» — 3HaHUE O MPEBPALUCHUAX ONHMX BCIUECTB B APYIME, YCIOBHAX MPOTEKAHHA TaKuX NpeBpalleHuii 1 cnocodax
YUPABICHHS PEaKIIHAMM;
© IpUMEHEHUE BCMECTE» — 3HAHHE H ONbIT Oe301macioro obpalleHus ¢ BEMECTBAMM, MATEPHATAMU U npoueccamu, HeoOXOIUMBIMH B OBITY H
Ha MPOU3BO/ICTRE;
® «I3BIK XUMHH» — OLCPUPOBAHHE CUCTEMOH BOXHEHIINX XUMHYECKHUX MOHATHH, 3HAHUE XUMHUYECKOH HOMEHKNATYPEL, T.€. UX HA3BaHUS (B TOM
UHCTC M TPUBHATBHBIE), BJAIEHUE XHUMUYECKOH CHMBOIHKON (XHMHUYECKMMM bopmynamu M ypaBHCHMAMH), & Takxke NpaBuna nepesoaa
MHPOPMALUK C CCTECTBEHHOI0 A3bIKa Ha S3BIK XHMHH U 00paTHo.
IToCKOIEKY OCHOBHBIE COJEpAKATENBHBIE JHHHH UIKOTLHOIO Kypca XHMUM TECHO mepenneieHsl. B porpamse colepkaHue MpeacraBieHo He 110
THHKEAM. 4 110 pazaeliaM.
3HaYNTENLHOE MECTO B COJACP/KAHMU KYPCA OTRBOUATCS XUMHYECKOMY 3KcnepuMenty. OH no3BonseT cQopMUpOBATL YV YYALIUXCS ClleUMaTbHble
NPEeIMETHBIC YMCHHUS PA0OTATE C XMMUYECKUMH BCIIECTBAMH, BHINOIHATE [IPOCTRIC XMMUYECKHE OIIBITHL, HAYYHTE MX O€30MaCHOMY H KOJOI'MYECKH
IpaMOTHOMY OOPAIICHHIO € BEMmeCTBaMu B ObITY U HA [IPOU3BOJCTEE.
[Tpaktrueckue paboTRI CIPYMOMPOBAHBI B GJIOKH — XHMHUECKHE IPAKTHKYMbL, KOTOPDLIC CYXKAaT HE TOJNBKO CPEJACTBOM 3aKpEILICHHS YMEHUI U
HABBIKOB, HO W KOHTPOJSM K4YECTBA HX C(bOle/lp(}BaHHOC'['i-i. Io CBOEMY VCMOTPEHHR), a4 TAKKC HCXOOd, W3 BOMOKHOCTEH IKONLIIOrO kabHiera
XUMHAH, YUUTEIIL MOXKCT USMECHHTD U CTPYKTYPY [PEICTAB/ICHHOTO B IPOrpaMMe NPakTHKYMa, HATMPUMED, YBEIHYUTE YHCIIO nabopaTopHeIx pabor 3a
CHET COKpallleHds JTeMOHCTPaIM,
DTO BO3MOYKHO 11PH HEOONBIION HAILONHIEMOCTH KIACCOB B CETTBCKUX HIKONAX, 0COBCHHO MAIOKOMITIEKTHBIX.
['maBroe oTiMune npemiaraeMoll HPOrPaAMMEI 3AKTFOUAETCS B ABYKPATHOM YBEJIHUCHHH BPEMCHH, OTBEACHHOrO Ha H3y4eHHe pasuesa «MHOroo0paszie
BCIIECTBY. 3TO CBA3AHO CO CTPEMIICHHEM aBTOPOB OCHOBATCIBLHO 0TpadOTaTh BAKHEHIINE TEOPETHUECKUE MOIOKEHUS KYPCA XHMUH OCHORHOH HIKOMDI
Ha 00ratoM QaKkTONOTMYCCKOM MaTepuaile XHMHHU YJIeMEHTOB U 00pa3zoBalHbIX MU BEICCTB.
[{eHHOCTHBIE OPHEHTHPLI COCP/KAHIS YUeHHOT0 MPEAMETA XHMUS
LIeHIIOCTHBIC OPHEHTHPBI Kypea XHMUN B OCHOBHOM LHKOJIC ONPEIETSIOTCs CTICITHQUKOH XUMUK KaK Hayku. [IoHSTHE «UIIEHHOCTUY BKTIQYAET MHCTRO
ODBEKTHBHOTO (cam 06heKT) u cyOBeKTHRHOTO (OTHOLICHHE CYOBEKTA K OOBEKTY), MOITOMY B KAYCCTBE LCHHOCTHBIX OPHUEHTHUPOB XHMHYECKOTO
00pa3oBalus BRICTYIAIOT OOLEKTHl, H3y4YaeMble B KYPCE XHMMH. K KOTOpoMy v ofyuaromuxcs dopvupyercs nenHoctHoe otnomenue. [lpu sTom
BEAYIIYIO pOJib MTPAIOT [MO3HABATENBHBIC LEHIIOCTH, TaK Kak JalHbli Y4eOHLI HpeiMeT BXOIUT B IpyNny NpeMeToB MO3HABATENBHOTO IIMKIIA,
IJ1aBHas UCTh KOTOPBIX 3aKIIOYaCTCs B U3YIEHUHI [1PUPO/IbI.




()CH(}B}’ MOZIHARATENNEHBIX T[CHHOCTCI:I COCTARISIHOT Hay‘n—f}'ﬂﬁ‘ IHAHHWS, HAYUYHBIE METOMRI TIOZHAHHS, 4 UeHHOCTHEIE OPUeHTAMH, {bOpMprEMiJe W
Oﬁ}il{aIOMHXCH B TIpO]lCCCC l‘I:B}'L]eHI/Iﬂ KHMHH, IIPOHBJTHIO'!'CH:
e B IIPU3HAHUM IIEHHOCTH HAYYHOIO 3HAHHS, €r0 NPAKTUYECKOH 3HAYMMOCTH, IOCTOBEPHOCTH
e B IECHHOCTH XHMHYECKHX METOA0B UCCIIEOBAHMS KUBOH M HEKHMBOU TTPAPOJIBI;
® B IHOHHMaHHH CIIOMHOCTH H [IpOTE’IBOpC'THBOCTU caMoro I"IPOLI,GCCG MO3HAHHUA KaK H3BCHIOr o CTpCMJICHI/‘IH K L'ICTPIHC‘
B xasecrse 00beKTOB LEHHOCTEN Tpyjaa W OBITa BRICTYNAIOT TBOPHYECKAS CO3UIATENBHAS LEATENLHOCTL. 3M0POBEIH 00pa3 XU3HM, a ICHHOCTHRIC
OPHEHTALMU COAEPKAHUA KYPCA XHMHM MOTYT PaccMarpuBarhbes Kak GOpPMUPOBAHHKE:
e YBAKMIENLHOIO OTHOHICHUS K CO3UIATENBLHOM, TEOPUECKOH NCATENBLHOCTH;
e [OHHMaKd HEOOXOMMOCTH 300pOBOTO 00pa3a KH3HH;
- []O'I’peGI{OCTI-I B 633}-’CHOBHOM'. BLIIOJIIIEHHH Hpamin 6C3OH3CHOFO HCIIOJIL3OBAHHI BCIICCTE B I_IOBCQ,L[“CBHOFI ACH3HHL
e CO3HATENLHOrO BhiGOpa Oyayinei npodeccHoHansHOE eITeNbHOCTH.
Kype xumun 00nangetT BOSMOKHOCTAMU 1S HOPMHUPOBAHUS KOMMYHUKATHBHBEIX [EHHOCTEHA, OCHOBY KOTOPBIX COCTABISAKT IPOLECC OOLEHNHS,
rpamMoTias peyb, @ UEHHOCTHBIC OPUEHTALUM HAPARICHK! HA BOCTTUTAHUE Y VUALIMXCS
e PABMIILHOIO HCHOB30BAHUA XUMHYECKOH TEPMHHOIOTHH ¥ CHMBOJIMKH;
L l‘IOTpCﬁHOC'l'M BECTH THATOT, BB]CJT}’UJHB&'I.‘IJ MHEHHe QIIIOHCHTA, }"-IQCTBOBaTb B JHCKYCCHH!
e CIOCOOHOCTH OTKPLITO BEIPAKaTh H apTYMEHTHPOBAHHO OTCTAHBATH CBOIO TOYKY 3PEHUS.
YueOnBIi mpeMeT « XUMUSY, B CONEPKAHUH KOTOPOTO BeAYLIMM KOMIIOHCHTOM SIB/ISIOTCS HAYYHBIE 3HAHUA U HAYYHbIE METOIbI TO3HAHMS, TTO3BOISCT
HE TONBKO (OPMHUPOBATH Y YYAILMXCA HENOCTHYR) KapTHHY MHPA. HO W MPOOYKIATE Y HUX IMOLHOHANLHO-1ICHHOCTHOE OTHOLIEHHE K H3y4AcMOMY
Marepualy, co3aaBath YCIOBHA A (POPMUPOBAHUS CHCTEMbI LEHIOCTEN, OMpPEACstOLIel IOTOBHOCTL: BEIOUPATE ONPENEIeHyIO HAIPABIEHHOCTh
HEeUCTBUIL: JelCTBOBATE OTIPEIETIeHHLIM 06pa30M; OTICHURATE CROM JeHCTBUS U AeHCTRUS APYIHX JHOLeH 110 ONpeeneHHBIM HeHHOCTHLIM KPHTEPHSM.
OcHOBHEIM PE3YNBTATOM TO3HABATENILHOTO OTHOIUICHWUS K MHDPY B KYJILTYPE SBISICTCA YCTAHOBJIEHME CMBICIA U 3HAYCHHS COIePKALUs OOBEKTOE
sBienni npuposasl. Takum obpasom. nossapaTedpHas (QYHKUMS YueOHOTO mpemmera «XUMHUsy 3aKIIOUAETCs B CTMOCOOHOCTH €0 COAepIKaHUS
KOHLEHTPHPORATE B Ce0C Kak 3HAHUS O BEHICCTBAX U XUMHUYECKNX ABJICHHUIX, TAK U HOZHABAIMEIbHbIE YSHHOCHIU:
CHRHOMEN A W2
XHMHYeCKHM 3HAHMIM KAK O)IHOI\HI}" H3 KOMIIOHEHTOB K}’ﬂb'f‘ypb] qeJI0BEKa HHpH,‘l}’ G ,-‘[p)"]"”.\fll’l eCTCCTBEHilGIlﬂY‘IHLH\‘IH JHAHHAMH, E,E[HHOE:‘I
PA3BUBAIOLLIEHCH CHCTEME!
OKPY/KaIOLEMY MUPY KaK MUPY BRIIECTB H IIPOMCXOIAINX ¢ HUMH SBJICHHIA;
[M03HABATENLHOH ICITCALHOCTH (KaK TEOPETHYHECKOH, TaK W IKCIIePUMEHTAILHON ) KaK MCTOYHHKY 3HaHUIA;
FIOH AT H LA
Oﬁ%eKTHHHOC'I'H H ;‘fl(‘rC.’F(’)RCpHOCTH IHAHUH O BelllecTRAX U MPOHUCXOISIIMY ¢ HHMH ABJICHHAX!
CHOKHOCTH U OECKOHEHHOCTH MpoLEecca MO3HaHUs (Ha IPUMEPe HCTOPHH XMMUYECKUX OTKPBITHN );
JEHCTBUSA 3aKOHOB NIPUPOIBI U HEOOXOIUMOCTH HX YUCTa BO BeeX cepax AesITelLHOCTH YeJlOBEKA;




3HAUCHHST XMMHYECKUX 3HAHWH U1 pCUICHMs IJI0DAILHBIX MPOGIEM 4YeloBeyecTBa (IHEPrETHUECKON. ChIpBERoil, NPOI0BONLCTRENHOI,
3I0POBBA M JIOATONETHA ICNIOBEKA, TEXHOJIOIHYCCKUX aBapyil. rno0aibHOM 3KOJIOTHH U Ap.);

BAKHROCTH HAYHHBIX MCTOIOB NO3HAHUS (HAOMOACHMA, MOICITHPOBAHHS, SKCIIEPUMENTA H JIp.) MUPA BEIECTR U PCaKIHil.

Pacummipenyie cep uenopeueckoii AesTensioeTn B COBPCMCHHOM COUIMYME HCH30EHKHO BIeYeT 3a coD0H HEOOXOTUMOCTE QopmupoBaHus y
YHAIIHMXCS KyNbTYPbl TPY/1a W ObITa MPH H3YHYCHHH M000T0 yuefHoro npeamMeta, KOTOPOE HEBOIMOKHO 53 BKIIOUCHUS COOTBETCTBYIOLIMX YeHHOCHEN
mpyod 1 Oblma B CONEPRKAHIE Y4eOHOTO MPeaMeTa « XHMHIS»:

OMHOUEHUSA K:

TPYIOBOH ACATCIILHOCTH KaK €CTECTBEHHOH PU3MYECKON U HHTeICKTYaNbHOH MOTPeGHOCTH,

Tpyay Kak TBOp‘—leCKOﬁ JEATENEHOCTH, MO3BOJIAIONICH NPHMCHATEL 3HAHMA Ha NpaKTHKE,

ROHUNAHUSA 11€00XO0UMOCTU:

YHCTd OTKPBITBIX 1 H3YUCHHBIX 3aKOHOMEPHOCTEH, CBe/IeH i O BEIIECTRAX U MX NPEBPALICHHAX B TPYIOBOM IEATEMBHOCTH:

MO/IHON pean3aunuy (PU3MICCKUX U YMCTBEHHBIX BO3MOKHOCTEN. 3HaHUH, YMCHMH, CMOCOOHOCTEH NMpH BHITONHEHHH KOHKPETHOTO BHIA
TPYJIOBOH AESATEIBHOCTH,

COXPAHEHNI H [TOVIEPKAHHST COOCTBEHHOrO 310POBhA U 340POBbS OKPYKAIOLMX. B TOM YHUCIC NKTANUS C YUETOM COCTaBa M 3HEPreTHYECKOHN
LEHHOCTH NULIK;

cobmonenns npasui OE30MACHOT0 MCHOMB30BALUS BCIICCTS (ICKapCTBEHHBIX LIPENAPaToB, CPEICTR GLITOBON XUMHH, NECTHITAIOR, FOprOYe-
CMa304HBIX MAaTepHANOB 4 p.) B TIOBCEAHEBHOM JKU3HHN,

OCO3HARMA NOCTHXEIMA JTMIHOIO YCNEXd B TPYAOBOH ACATENLHOCTH 3a CHET COOCTBEHHOM KOMIIETCHTHOCTH B COOTBETCTBUH ¢ COMAILHBIMM
CTaHMAPTAMHE M NOCIHeIVIOMM COMHAJIBLHBIM OHOG}JCI{HBM HOCTHIKCHHH HayYKH XHMHHE H XHMWYCSCKOIO NPpOHU3BOUACTBA I pazBUTUs COBPEMCHHOTO
ob1ecTsa.

OnBIT  3MOUMOHATBHO-LEHHOCTHEIX  OTHOLICHHU, KOTOPBIH  yualllhecs MOMYYAlOT MPH M3Y4YeHHH Kypca XHMHH B OCHOBHOH LIKOTC.
CMOCODCTBYCT BLICTPANBAHHIO HMH CBOEH JKH3HEHHOM MO3ULIUH,

Coneprranne yueGHOI0 npeAMeTa BKIIOYAET COBOKYIHOCT HPAGCIMGEHHBIX YEHHOCNEN:

OMHOUCHNS K.

cebe (oco3HaHue COOCTBEHHOTO TOCTOMHCTBA, 4YBCTBO OGIICCTREHHOMO NOIra, UCTHIIHHHPOBAHHOCTL, YECTHOCTE U NIPABJHBOCTL, IIPOCTOTA
1 CKPOMHOCTE, HETEPIUMOCTL K HECTIPABEUTHBOCTH, MPU3HAHKE HCOOX0IMMOCTH CaMOCOBEPIIECHCTROBAHHS);

ApYTHM THOIAM (FYMaHH3M, B3aUMHOE YBaXKeHHE MCKIY MTHOIBMHU, TOBAPHIIECKAS B3aKMOIOMOLIb 1 TPeOOBATEILHOCTD, KOMNCKTUBU3M, 330012
O ApYIMX JOTAX, aKTUBHOC pearnpoBaHue Ha COOBITHS (QeNepanbHOIO, PErMOHANBHOTO, MYyHHIMIIAILHOTO YPOBHEH, BBINOJHEHNUE 00ILECTREHIDbIX
MOpyyeHui ):

CBOEMY Tpyay (A00POCOBECTHOE, OTBETCTBEHHOE HCIOJHEHHE CBOMX TPYIOBHIX M Y4eGHBIX 06s3auHOCTEI. Pa3BUTHE TBOPUECKUX HAUaj B
TPYAOBOH JACATENLHOCTH, IPH3HALNE BAXHOCTH CBOCTO TPYA W Pe3yIIbTATOR TPpYAa ApYruX JT0HeiH);




npupofe (HepexkHoe OTHOIICHME K ee GorarcrBy. HETEPIMMOCTL K HapyIIEHMSAM IKOIOTMYECKAX HOPM M TpeOOBaHMH. DKOJIOMMYECKH
rPAMOTHOE OTHOIIEHHE K COXPAHEHMIO I'MAPOCchepsl, arMocdepbl, MOYBLL, OHOChephl, YENOBEYCCKOTO OPraHi3Ma; OI€HKa NCHCTBHA BOTTPEKH 3aKOHAM
MPHPO/IBL, TPUBOAALIAS K BOZHHKHOBEHHIO [NIO0AIBHEIX NPODJIEM );

RONUMAHUA HEOOXOOUMOCIUL.

YBAKHTENEHOIO OTHOIIEHHS K JOCTHIKEHHMSIM OTeUeCTBEHHOH HAayKH, MCCNeNOBaTeILCKOH JEITEeTbHOCTH POCCHICKHX YUYEHLIX XHMHKOB
(MaTpUOTHYECKUE YYBCTBA).

OOpazoBanue IpeicraBieHuil, GopMUpoOBaHUe NOHSTUA B 00yUeHUH XUMHU IPOUCXOAUT B Mpollecce KOMMYHHKALMU C UCHONB30OBAHUEM HE
TOJIBKO €CTCCTBEHHOTO $3bIKA, HO M XHMHUUYCCKHX 3HAKOB, (DOPMY, YPaBHEHUM XHMHUUYECKUX peakUuii, 0003Ha4aloWuX ITH BEIECTRA U SBICHHS, T. C.
XMMMYCCKOTO  s3bIKA.  TakuMm  obpa3zoM, VYeOHBEIH  npeamer K XuMus>» umeer  OQibluMe  BO3MOKHOCTH AN (OPMHPOBAHHS ¥
y‘ZaHlHXCﬂ HOMMYHUKAHGHBIX E{GHH()CH?.{?LT!Z

HE2AMUBHOZO ONHOULCHUS K-

HAPYIIECHUIO HOPM $i3bIKa (€CTECTBEHHOTO W XMMHYCCKOT0) B Pa3HbIX UCTOUHMKAX nHopMauunu (mmreparypa, CMU, UnTeprer);

3aCOPEHNK) PEUH:

AOHUMAHUS HCOOX0OUMOCTU:

TNPHUHATHA paaglwmux Cpe,.-‘_ICTB H IpHEMOB KOMM}’[—IHK&L{HH:

nojgaydenns HHGopMaLul U3 PA3ITUHBIX HCTOYHHKOR:

API'YMEHTHPOBAHHON, KPUTHYECKOH oLeH Ky Ul OopMalku, 110JyHeHHOH U3 pa3iuyHbIX HCTOYHNKOB,

co00UIEHUS TOYHOH M J0CTOREPHON HHpOPMaLIHH;

SCHOCTH, JIDCTYITHOCTH, JIOTMYHOCTH B 3aBUCUMOCTH OT 1EJIM, HOJHOTBI MJIM KPATKOCTH U3JI0KCHUS WH(OPMaIIMK;

CTpeMIIeHIS MOHSTE CMEBICT 0BpallleHHOM K YenoReky peus (YCTHOH U MUCEMEHHOIT):

BeJIEHHWS JUaNora JUid BBISBIIEHHS pa3HBIX TOYEK 3PEHHS Ha paccMaTpPUBACMVI0 MHGOPMAIHEO, BHIPAKCHUS THUHBIX OLEHOK M CYKICHMH.
NPHUATHS BbIBOAA, KOTOPLIH QOPMUPYETCS B NPOLIECCE KOMMYHHKALIWK;

HPEbIABIICHUS CBUIETEALCTE CBOCH KOMIETEHTHOCTY U KBAIM(UKAIIUA IO paccMaTpHBAEMOMY BOMPOCY:

_\,f'I-SZ:l}i{CHMH, HPHHATHAL IIUJ_U_ICP}KI\'H C}’U_I,GUI'B}"IULLLMX 'I'paﬂE’ILlHﬁ “ UéLU,HX HOPM A3BIKA (CCTCCTBCHHOFO H XP‘IMH‘-I@CKOFO);

CTpCMﬂCHHﬂ TOROPI/ITB, HCI’IOJ’II:BYK H3yqacmmc MNHMHYCCKHE TCpMMHLI H ITOHHTHA, HON‘IGHK;’]&T}"py ueopra;-u-mecrmx 51 opraHqucz{ux BELIECTR,
CHUMBOJIBL, (POPMYIIBL, MOJCKV/ISPHBIE H HOHHBIE YPABHEHHS PeaKIItii.

Jiist popMupoBanus AYXOBHOH JIAHHOCTU IPEXkKIe BCEro HeOOXOAMMO pa3BHBATh ICTETHYECKOE OTHOILICHHE YellOBeKa K NCHCTBUTEIBHOCTH,
TBOPYECTBO M COTBOPYECTBO 1PU BOCHPUATHU ICTETHUECKUX SIBJICHUHA. KOTOPBIMU B KYPCE XUMHH MOTYT CIYAUTL: NPUpOAA (MUHEPAIB); U3ICIHS,
U3rOTABIMBAEMbIE HYEJIOBEKOM K3 PAZIMUHLIX BELIECTB M MATEPUA/IOB (JOBEIMPHBIC YKpPALICHU, TaMSITHUKKY apXUTEKTYPLl ¥ T. [.). XUMMS [O3BOJISCT
TaKsKe GopMUPORATE NOTPEOHOCTE

YESIOBECKA B KPACOTC M AEATENBHOCTH 1O 3aKOHaM KPacoThl, T. €.

ICHIEMULCCKUE YEHHOCHIL:

ROZUMUGHOE HYECTNGEHHO-YeHHOCHHOE OMHOUEHUE K




OKPYKAKOLICMY MUPY (KPacoTa, COBEPIIEHCTBO H FApMOHUsI OKPYIKAIOLICH TPHUPOJibl H KOCMOCA B [EJIOM );
MNPUPOJHOMY MHUDPY BEIISCTB H MX upeBpamenHﬁ HE TOIBKO C TOYKH 3PCHHS J'IO'IDCGHTEJiH, a KaK K HCTOYHHKY MpcKpacHoro, FAPMOHHYHOTO.
KpacuBoro, NOAHIISIOLICT O 3aKOHOMEPHOCTSM, MPOTOPIHOHAILHOTO (Ha TPHMEpPE B3aHMOCBA3H CTPOCHHS H CBOICTB aTOMOB i BEILIECTB);
BEIMTOJIHECHH HO )"'{661“:1){ @044 KakKk K Hnpomecey. )ILOC'I'&BHHI‘OU_[@M}" FCTETHYCCKOL YAOBOILCTBHE (I(p‘dCHBOC, H3ALITHOE PELICHHE HITH
JA0Ka3aTeNILCTBO, IPOCTOTA, B OCHOBE KOTOPOH TEKHT rapMOHUS):
ROHUMANUE HEOOX0OUMOCHIU:
M300pakeHusi MCTHHBI, HAYYHBIX 3HAHUH B YYBCTBEHHON (opme (Hanpumep, B NpOM3BeJEHMAX MCKYCCTBE, MOCBALIEHHBIX HAYYHBIM
OTKPBITHAM, YHEHBIM, BEUICCTBAM U UX TTPEBPALICHHSIM);
IPUHSTHS TPATMHECKOTO KK JIPaMaTHICCKOH HOPMBI BLIPAKCHHI KOH(IHKTa HENPAMHUPUMBIX NMPOTHBONOJOKHOCTCH, UX CTOJKHOBEHHUS (Ha
MPUMEPE BBLIAIONIMXCS HAYYHBIX OTKPBITHHA. KOHQIUKTA 9YRCTBA 1 JI0TTA, O6LIECTRA U THIHOCTH, PEAThHOCTH U uneana).
Takum oOpazom. cosepkanue Kypea XUMHHE OCHOBHOH LIKOIBI [I03BOTSCT chOPMHPOBATE Y YYAIIUXCsl HE TONLKO TTO3HABATENBHbIE IEHHOCTH.
HO 1 Ipyrue KOMITOHCHTHI CHCTEMEI IEHHOCTEH: TPy.ad M ObITa, KOMMYHHUKATHBHBIC, HPABCTBEHHBIC, 3CTETHYECKHC,
JIMMHOCTHRIME pesyibTaTaMu U3yYeHNd NIPEIMETa « X UMUI» B 8 KJIACCE IBIISIOTCS CIHELVIOUIHE YMEHMS:
© OCOZHABATL CIMHCTRO M UETOCTHOCTE OKPYKAONICIO MUpA. BOSMOKHOCTH €r0 03HABAEMOCTH M OOBACHHMOCTH HA OCHOBE NOCTHIKEHUi
HayKu;
® MOCTEICHHO BRICTPAHBATh COOCTBCHHOE LEMOCTHOE MHMPOBOIPEHHE: O0CO3HABATL MOTPEBHOCTH H FOTOBHOCTE K CAMO0OPAZOBAHMIO, B TOM
HHCTIE U B pAMKaX CaMOCTOSITENILHON AeATENBHOCTH BliE HIKOJIbL;
¢ OLCHUBATE XKM3HCHHbIC CHTYAIMU € TOYKM 3peHHs Oe3011aCHOr0 00pa3a KH3HU H COXPAHEHUS 370POBBS;
® OLCHMUBATD SKOJIOIMHMECKHH PUCK B3AUMOOTHOLLIEHHH YCIOBEKd ¥ TIPUPOI5L.
® GOPMUPOBATE  3KOJIOTHYECKOE MEIULIEHHE: YMCHHE OLUCHHBATL CBOX NCATCIBHOCTL M MOCTYIKH APYIMXN JKJICH ¢ TOYKH 3PCHHS COXPAHECHUH
OKPYAQIOLICH CPEibl - FapanTa X HU3HH 1 Omaronoiy4us moael Ha Semie.

MeranpeaMeTnbIMu Pe3yILTATAMA H3YYSHis Kypea «XUMHY §BIseTes hopmupoBanue YHUBEPCATbILIX YueOHBIX AciicTsuii (VY ]I).
Peavasmusnevie YV

® CaMOCTOATE/IBHO COHAPYKIBATE U OPMYIUPOBATE YUeOHY O MPOBIIEMY, OTPEIeIsTE 1eb y4eOHOH MeaTensHOCTH,

® BLUIBHTATL BEPCHH PELLCHUA MIPOOICMBI, OCO3HABATH KOHECUHbIH Pe3yIbTAT, BBIOMPATD U3 NPE/UIOAKCHIBIX ¥ HCKATH CAMOCTOSTCIBHO cpeacisa
HOCTHUXEHUS [ICTH

® COCTABIATE (MHMBUAYATBEHO WK B TPYIINE) MIAH PEIIeHHS TPOOIeME;

* paboTast [0 [U1aHY. CBEPSTH CBOM ACHCTRHS ¢ LETHIO H, IPH HEODXOIUMOCTH, HCITPEBIIATEL OIUIUOKH CaMOCTOSTENLHO:

® B HAIIOre € YHYHTENICM COBEPIICHCTBOBATD CAMOCTOSITCIbHO BhIPaOOTAHHBIC KPUTEPUH OLICHKHU.
Hosnasamenovnpie YV

® AUATH3HPOBALD, CPABIHBATH, KIACCUPUUMPOBATD ¥ 0G06IWaTs PaKThbl U SBIICHUS. BBISBIATL TPHIHHDL H CTCACTBUS MPOCTBIX ABICHUH.
¢ OCVILECTBIIATE CpaBrHEHHE, KHHCCH('{]HK&L[HI()_. CaMOCTOATEIBHO Bblﬁlipaﬂ OCHOBAHMSA H KPHTCPHH 1A YKa3aHHBIX TOTHYeCKHX orepauu ﬁ,
¢ CTPOUTE JIOTHYECKOE PACCYHICHHUE, BKITHUAIOLLEE YCTAHOBACHUE 1IPUYHHHO-CIIECTREHHBIX CBICH .
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0 COBIABATE CXeMATHUECKAE MO ¢ BBLICIEHHEM CYIIECTBCHHBIX XapaKTepuc ik oObeka.
¢ COCTARJIATH TC3UCH], PA3IMYHbLIC BH bl IIAHOB (MPOCTDLIX. CIOYKUDIX H T.I1.).
e IpeoBpasonnpBaTE HHGOPMALMIO 12 OIHOTO BHIIA B JIPYTOH (Tabnuuy B TEKCT U 11D.).
e YMCTh OlPEICTATE BO3MOXKHEIE HCTOUHMKA HEOOXOIMMBIX CBEUCHMH, NPOU3BOLUTE MOMCK WHOpMAlMH, anald3HpoBaTh W OLEHHBATh cC
OCTORSPHOCTE.
Kovmynukamusnoie VY-
CaMOCTOATEIbIO OPraHU30BbIBATL y4eOHOT B3AMMOACHCTRUC B Ipynine (ONpeAeiTh oOITIHe 1IesH. PACTPCICISTE POIU. AOrORAPURATLIA JIPYT €

JIpyrom T
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[Inanupyevbie pe3yiabTaTbl 00Y4eHUsT XUMUU
B 8-9 Kkjaccax.

Pabouas nporpamMma 1o X¥MUK Halpasiena Ha JOCTHIKEHHE ODYUAFOIIUMHMCS CIIEAYOLIEX
Juunocrubie pe3yabTaThl 00y4eHus

Yuamuncs TOMKeH:

IHAMBE W HOHUAMAnTs., OCHOBHEIC HCTOPHYCCKHE CO6E>ITI4${._ CBA3ZAHHEIE C pa3sBHTHCM XHMHH H oﬁmecma; JOCTHIKECHHS B 001aCTH XUMHH H
KYJbTYPHBIE TPAIMLMHU (B YaCTHOCTH, HAYUYHBIC TPAIULIHUU) CBOCH CTpaHbl; OOIICMHUPOBLIC NOCTHKEHHS B 0DJIACTH XUMHHK, OCHOBBI 310POBOIO
o0pasa KW3IHMW, [IpaBujla MOBEJCHUS B YPC3IBHIYAMHBIX CUTYALMAX, CBS3AHHBIX € BO3JCHCTBHEM Pas/IMYIbLIX BEIIECTB; COLHATBHYIO 3HAYHMOCTL H
coaepxaHue npoQeccuii, CBI3aHHBIX C XMMMEH: OCHOBHbIE IpaBa W 00S3aHHOCTH TpakJaHMHA (B TOM uMCIE ydYallerocs). cBa3aHHble ¢
JUHHOCTHBIM. J’lpOdJGCCPiUHd;lebIM H KH3HCHHbBIM CaMOQIPCIACIICHHCM,

HCMBIMBIGAM B, YYBCTBO TOPIOCTH 34 pOCCHﬁCK}’PO XHMHYECKYIO HAVKY H YVBaAWCHHC K HCTOPHH €€ pPAa3sBUTHA, YBAWCHHC H NMpHUHATHE
JOCTHIKCHHN XUMHH B MHUPE; YBAJKEHHME K OKPYKAIIUM (YUAUIUMCA, YYUTEIAM, POJIUTEIAM U jIp.) — VMETh CIYIIATL U CJBLIWATL MapTHEpa,
MPU3HABATL TIPABO KaXAOI0 Ha COOCTBEHHOE MHEHHE M MPUHMMAThL pPEIIeHMS € YHETOM MO3MIME BCEX VUACTHHKOB, CAMOYBAXKEHUE H
OIMOLAOHANLHO-TIONIOKHUTENBHOE OTHOLLEHHE K cebe;

ApUsHAGamb. ICHHOCTD 310POBbs (CBOSI0 H APYIHX MH0ACH); HCOOXOAMMOCTD CAMOBBIPAKEH U, CAMOPEAITM3ALNH, COUMAIBHOTO IPU3HAHMS,

ACOZHARANEL TOTORHOCTER (HHI‘I HEeroTORHOCTEL) K CAMOCTOATENEHLIM TTOCTYIIKAM M IeHCTRUMM, HNPUHATHRK) OTECTCTBCHHOCTH 38 MX PE3VILTATLIL
FOTOBHOCTE (MIIM HETOTOBHOCTE) OTKPLITO BLIP@KATL H OTCTAMBATEH CBOIO MO3ULHIO H KPHTHYHO OTHOCHTECS K CBOUM ITOCTYIKAM;

nposteames. 100pPOKENATENbIOCTh, 1OBEPUE H BHUMATCIBHOCTE K JIOAAM, IOTOBHOCTL K COTPYAHHYECTBY U Apyx0e€, OKa3aHHIO [OMOLIH
HYKIQOUIMMCS B HCH, YCTOHYMBLIUI NO3HABATCILHBI MHTEPEC, WHMLMATUBY M J1ODO3HATENLHOCTD B M3YMEHMH MHpa BCIMECTB M pPeaKiMid;
HENCYCTPCMIICHHOCTD H HACTOHYMBOCThL B JOCTHMNRCHHH HCJ’ECFI, FOTOBHOCTL K ]IpCO,L[OJlﬁI-IP‘IiO 'I'[J)"LIHOCTCI:I; }’6C}K.HCHHOCTB B BO3MOMKHOCTH
[NO3HAHUS TPUPOJILL, HEOOXOIUMOCTH Pa3yMHOI0 HCNOJIL30BAHNS JOCTHXECHUN HAYKY W TEXHOJOTHE JUTA pasBUTHS obuiecTsa;

ymems: YCTAHABIMBATE CBA3b MEKIY LEILI0 H3YYeHHs XMMHH M TeM, [/ 4Yero OHa OCylecrBiasercs (MOTHBaMH);, BBIMOIHATEH
IIPOTHOCTHUECKYH CAMOOIEHKY, PEryIMPYOILYIO aKTHBHOCTE JINYHOCTH HA 3Tale €€ BKIKYEHUS B HOBBIH BUI M€4TEIBLHOCTH, CBI3aHHBIN C
HAYaNoOM H3YHCHHA HOBOTO YYEOHOTrO MNpeaMeTa - XHMHUH; BBRITIOJNHATh KOPPUIUPYIOULYIO CAMOOUEHKY, 3aKMIOUYAIUIYCs B KOHTpOIE 3a
[IPOUCCCOM M3VHCHUS XHMWH H BHCCCHUH HeO{.)XO,ﬂH_\{bIX KOPPCKTHBOB., COOTBETCTBYHOIUIMX 3TdllaM M criocobam H3YHCHMA KYpCd XHMHH, CTPOWTD
JKHIHEHILIE M I'IDO('I)CCCHOHQIIBHBTC MIaHkl ¢ YYHETOM KOHKPETHBIX CONUMATBRHO-HCTOPHYECKHX, [TOIHTHYECKUX W DKOHOMHYECKHX }/’CJ’[QBH[\/’I;
OCO3HaBATL COOCTBEHHBIE LEHHOCTH K MX COOTBETCTBME NPUHUMACMbIM B JKM3HU PCIICHESIM, BECTH JMANON HA OCHOBE PABHONPABHBIX
OTHOIICHWH W B3aMMHOIO YBKEHUS: BbLIE/ATh HPABCTBCHHBIR aCNEeKT MNOBEACHHA M COOTHOCHTh MOCTYNKH (CBOW W APYIUX THOEH) U
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COGHITHA © NPHUATLIMH DTHIECKHMEH HOPMAMHI B NPEIENaX CBOHX BO3MOKHOCTEH TNPOTHBOACHCTBOBATE JICHCTBHAM W BIMAHHAM,
MPEICTABTSIOUIKM YTPO3Y JKH3HH, 3I0POBLIO M DE3011aCHOCTH IMUHOCTH | 00MICCTBA.

MeTanpeaMeTHbIX Pe3syaLbTaToB: 1) MCHOIL30BAHME YMEHWH ¥ HABBIKOB PA3jiMYHLIX BHIOB MNO3HABATCNBHOM JEATEALHOCTH, MPHMCHCHHC
OCHORBILIX  METOJ0B  NO3HAHMA (CHC'[‘(‘_‘,’\M‘[()-l'fH(IJUpME;ILLHUi'lelH dHAJIMS, MU,}JCILMPOB&HHC) JUIAL M3YHCHHMA  PDA3IMYHBIX  CTOPOH UK}'J)’?K&HJLIJ,CI::I
JICHCTBHTCALHOCTH] 2) HCIMMOL30BAHHUE OCHOBHBIX HHTC/UICKTVAIILEHEIX OlTepaLlHﬁ: Cl)OpM}'."[HpORaHHC FHIIOTES, AaHalk3 W CHHTE3, CPABHCHHCE,
00001IIeHHE, CHCTEMATH3ALIMSL. BLISBICHUE PYUUHHO-CIECTBEHHBIX CBA3EH, [IOMCK dHAIOI0B; 3) YMEHNE FeHEPHPOBATD HJIEH U ONPEICTATH CPE/ICTRA,
HeoOXoIMMbIe IS X peann3anuy; 4) ymenue onpenenaTh UCIM U 3a1auu JIATENbHOCTH, BLIDUpaTh CpeAcTBa peajld3aluy LEld U NPUMEHITh HX Ha
fIPaKTHKE; 5) HCTIONB30BAHUE PABTHYHBIX HCTOUHUKOB LIS [1OJIy4eHUs XUMHYECKOH HHPOpMALHH.

[MpeamMeTHLIX PE3VILTATOR!
BrinyckHHKH Hay4aTes:

° XapaKTEPHU30BaAThH OCHOBHEIE METO/TH MO3HAHUA: HADTIOACHUE, U3MEPEHUE, DKCIIEPUMENT,
° OIMUCBLIBATL CBOMCTRA TBEPABIX. KHUIKUX. ra3000pa3HbIX BEILECTB, BBIASIAS UX CYILECTBEHIbIE IPH3HAKK,
° PACKPBIBATL CMBIC] OCHOBHBIX XMMHUCCKUX MOHSATHH «aTOMY», «MOJIEKYIa», «XUMHYECKMH DJeMEHT», «IIPOCTOE BCHICCTBOY. «CIOKHOE
BCHIECTBOY, «BATEHTHOCTDY, «XHUMHUUECKAd PEAKLIUA», HCIIONB3Y A 3HAKOBYIO CHCTCMY XUMHH;
o PACKPBIBATH CMBIC/T 3aKOHOB COXPAHCHMS MaCChl BEIICCTR, MMOCTOSHCTRA COCTABA. ATOMHO-MOJIEKY/IAPHOA TEOPUH;
° pazIMYaTh XUMUYECKHUE U (PUIMYECKHE HBIICHUS,
° Ha3bIBATh XUMUYECKHE DIIEMENTLL
° OMPEIETATH COCTAB BELIECTB 11O #X QOpMyIaM;
e OTpenesTh BAIEHTHOCTE ATOMa 37ICMEHTA B COCIMHEHHUSIX:
e OIPENeNsTh THIl XMMHYSCKUX PeaKiinii:
® Ha3bIBATh NPU3HAKK U YCIOBUA IIPOTEKAHUA XUMHYECKUX PeaKLii;
° BBLISIBJASTE PH3HAKH, CBUJICTCILCTBYEOUIUC O MPOTEKAHHU XUMHUECKOH peaKUuy 1Py BLINMOTHCHHH XHMHYECKOTO OI1bITd;
o coctaBldTh PopMyIibl OUHAPHBIX COEAMHEHNAH:
® COCTAB/PITE YPAaBHCHHA XHMHYCCKHX [TJCI:iI\'L{l/Il‘;i;
. COG.‘H‘OJ&TB npaeiia 65‘301’13(3!'101:;1 paﬁm'bl [IPH MPOBCACHKUH OIILITOB]
- NONB30BATHCA Ha60paT0prI]\'I 060p}"uosa1mem 151 H()Cy}lﬂﬁ;
- BLIMHCIATL OTHOCHTEMLIYIO MONSKYIAPHYIO H MOJESEIDHYIO MACcCLI BEIIECTRE,
L BEIMMMCIATE MACCOBYIO HOJTEO XUMHYECKOTO 2JIEMEHTE 10 q}()p}\.-i}"ﬂe CQCIIHHCHHMAL
° BLIYHCHHATE KONMHYECTRO, obneM uan Marccy BeUICCTEA I10 KOMHUECTRY, 06’}_16‘[\-1}". MACCEe PeAreHTOR WK TTPOAYKTOR peaximHn:
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XAPaKTCPH3IOBRATE (1)H‘3H‘ICCE<I/IE M XHMMHWUSCKHEe CROMCTBA MPOCThIX BEHICCTB: KHUCJI0DOAd H BOJIOPOAA:

Monydarsk, COBUPATE KUCITOPOA U BOAOPOL

PACIIO3HABATE OMBITHEIM HYTCM ra3000pasnbie BEIICCTBA: KHCIOPO/L, BOAOPOL:

PACKPBHIBATE CMBICI] 3aKOHA ABOIapo;

PACKPLIBATE CMBICT MOHSTHI «TEMIOBOIl 3P QCKT peakinn», «MONIPHBIH 00bEM»;

XApAKTePU30BATE (PHINUECKHE U XUMUYECKUE CBOMCTRA BOJIBI;

PACKpbIBATL CMBICH TIOHATHSE «PacTBOPY;

BBIYUCTISTH MACCOBYIO JI0J1J0 PACTBOPEHNIOIO BEICCTRA B PACTBOPE,

NPUTIOTORISTEH PACTBOPLI C ONPE/ICTICHHONR MAacCOBOH JTONCH PACTBOPEHHOTO BELLECTBA:

Ha3LIBATL COEMHCHNUS H3YHYEHHBIX KIIACCOL HEOPTaHNYCCKUX BELIECTR,

XAPAKTEPU30BaTE (PM3MUECKHE ¥ XMMHUYECKME CBOMCTBA OCHOBHBIX KJACCOB HEOPIaHMYCCKUX BEIMECTB: OKCHUIOB, KHCIOT. OCHOBAHHH,
CoIel:

QNpe/ICTATh IPUIALIEKHOCTE BEWLECTB K ONMPEICICHHOMY KIacCy COeAUHEHUH:

COCTABIATEL (POPMYJIB] HCOPraHM4ECKUX COCTHHEHHH U3YYEHHBIX KIIACCOB;

MPOBOAUTD OLBITHL, TOATBEPIKAAIOIIMC XMMUYECKUE CBOUCTBA M3Y4CHHBIX KITACCOB HEOPraHMICCKAX BELLCCTE!

PACTIOZHABATD, OLILITHBIM MYTEM, PACTBOPHI KHCIIOT W LIGIOYEH MO U3MCHUCHUTO OKPACKH HIAMKATOPA;

xapat\' l‘Cprﬁ)Bdl'b B3aHMOCBA 3L MCHLY KIacCaMM HEOPIaHHYICCKHIX COC,HHIICHHﬁ;

packpbiBathk cvbicn [epuoanucckoro sakoda .M. Menaeneeea;

0ODACHATE (1)1»131/1‘1(2(}1(1/11‘/’1 CMBICTT aTOMHOIO (liOpHﬂKOBOTO) HOMepd NAMHYECKOIO 3ICMCHTA, NNOMEPOE I'PYITNEL K [eprola B l'[CpH()ill/I‘{eCKOi
cucreme M. Menjeneera;

0OLACHATE 32aKOHOMEPHOCTH H3MCHCHUS CTPOSHUS aTOMOB, CBOACTR MEMCHTOR B IPEJICTAX MAIIBIX TIEPHOTIOB H [IABHLIX MOATPYIIIL

XAPAKTepU30BaTL XMUMUUECKHe 37eMEeHTRl (0T BOAOPOJAA MO KAILIMA) HA OCHOBEC HX 1HOJNOKeUHd B MECPUOIUYECKON  cHCTeME
W, Menneneesa U 0cODCHHOCTER CTPOCHKS UX aTOMOB;

COCTARIATH CXEMbI CTPOEHUS aTOMOB 11epBbix 20 anemMenTos nepuoanucckoi cuctemsl .M. Meneseena;

PACKPLIBATE CMBICT MOHATHI: «XHMHYECKAd CBA3DY, «3ICKTPOOTPUIIATENBHOCTLY,

XdPAKTePU3ORATE 3aBUCUMOCTD (JM3UUECKHX CBOFCTB BEILECTB OT THIA KPUCTAILIMYCCKOH PELLETKH;

QNPEJICTSITE BUI XMMHYCCKOU CBA3M B HCOPTAHHYCCKUX COCAMHCHUAX,

H300PAKATL CXEMBI CTPOSHUS MOJICKY T BELIECTB, 00Pa30BaHHBIX DA3HBIMU BUIAMH XAMHYCCKUX CBA3CH!
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e PACKpBIBATE CMBICTT MOHATHH «HOH». «KaTHOH», «aAHHOM», AJIEKTPOIHTRLDY, ((HeBJICKTpUJ'IHTbl?}__ CAECKTPOIHTHYCCKAA AHCCOUHAllHAY,

COKHMCIIHMTCIL», «CTEMNEHD OQOKHCICHHAY «BOCCTAHOBHTCIIb», COKUCIICHHC?, « BOCCTAHOBIICHHCH

L onpeacndaTh cTelnelb OKHCAEHWA aronMa 3JIeMeHTa B COEJIMHCHHH,

e PaCKpbiBaTh CMBICIT TCOPHH BJWCK'I_‘pOHP'ITIi‘-IECKOf:i JHUCCOLIHAIIMH ]

@ COCTAaBJIATE YPaBHCHHA :1J1eKTpo,im’rwrec1cm71 AMCCOITHAIIMY KUCTOT, 1Ieo4uei, collei;

° OB BSCIHSTH CYNHOCTE LpOIecea 3IeKTPOITHTHYECKON TMCCONMAlIHT 1 peakImit HOHHOTO 00OMeHa;

. COCTAB/ATH MONHLIE ¥ COKPAIIICHHBIC HOHHBIC YDABHEHUS PEaKIHH 0OMEHa;

o OnpeNensaTE BO3MOKHOCTh IPOTCKAHHS PEAKINI MOHHOTrO 0bMeHa:

. [IPOBOHTE PeakIliy, MOATBEP/XTAIOIIME KA4eCTRBEHHEIH COCTAB Pa3IMiHbIX BEUICCTB;

o QUPENENITE QKUCIUTENR U BOCCTAHOBUTEIIL,

° COCTABNATE YPAaBHEHUS OKHMCIIHTENbHO-BOCCTAOBHTEMBHEIX PEaKLH;

J Ha3LIBATh GAKTOPLL, BIHMSIOLIHE HA CKOPOCTL XAMUUCCKOH PEeaKLHH;

. KI1ACCHUIMPOBATH XUMUUECKHE PEAKIIMHU 110 PA3IHYHBEIM MPU3HAKAM,

. XAPAKTEPUIOBATH B3AMMOCESI3b MEKLY COCTABOM, CTPOCHUEM H CBOHCTBAMH HEMCTAILIOB.

o [POBOIHTE OMBITE 10 TOJIYHEHHI0, COOMPANNIO M U3YUEHHIO XUMHICCKHX CBOMCTR ra3000pa3HbIX BELLECTB: YIIICKUCIIOro raza. aMMuaKa;
° PAacII03HABATE OTILITHBIM TyTeM ra3000pa3Hble BELIECTBA: YITIEKHCTBIH ra3 1 aMMHUAK;

° XapaKTepH30BaTh B3GHMOCEA3L MEK/LY COCTABOM, CTPOCHHEM U CBOMCTBaMH METALIOB;

o HA3LIBATH OPTraHMHYCCKUE BEMIECTBA 110 WX QOpMylie: METaH, 3TaH, ITUIICH, METAHOI, 3TaHOJ, TIHICPHH, YKCYCHast KMCI0Td. aMMHOYKCYCHaA

KHCJIOTE, CTeaprHOBAS KHCI0TA, QIIEHHOBASA KHCIIOTd. INTHKO34,

® OLEHUBATH BIHSHUE XHMUUECKOI0 3arpsi3HEH A OKPYKAIOIIEH CPEIbl Ha OPraHu3M HEIlOBeKa.
o 'PAMOTHO 0OPALIATECS ¢ BELECTBAMH B [IOBCEJIHEBHOMN XKU3HU
® OHnpeaciiaTh BO3MOMHOCTL [IPOTEKaHMA peaxum‘fi HCKOTOPbLIX HpCILCTEiBH'I‘GJlCﬁ Opraiugccrux BELIECTE ¢ KHCJIOPOIOM, BOAOPOJOM,

MeTALIAMH, OCHOBAHUAMHU, TANOreHaMHu.

BLinyCKHHK MOJIYy4HT BO3MOKHOCTb HiyYMThCH:

A4 Guldeueanms u nPOGEPANL DK{’J’?B‘IJLU{@H?1?{1-"”:;”0 2URONIE3BI O XUMMWYECKUX CEOUCTIBAX BEUIECCNG Ha OCHOEe UX cocmaed U Cmp()c’:‘mﬂ, UxX
cnocobnocmu cmynant 8 XUMUYECKue peaKyuil, 0 xaparmepe u APOOVKIMUX PABIUHHBIX XUMUHCCKUX PEARYUL,

. XUPAKMEPU06aMHL GEWECMEU NO COCMABY, CMPOCHUIO U C6OUCHMEAM, VCMAHAGIUCAmnD APUHUHIO-CACACTIGENILIE COA3U MeHCOY OaiibiMu

XAPARMEePUCUKAMU geutecmed,

14




U FOTHBIE WOHNbIE VPABHEHUA 1O CORPAUCHH bEM HOHHBIM ypaGHGHMM;

@ COCRHICENNE MONCKYAAPHBIE

& RPOHOZUPOGAINE CHOCOBIHOCTL GelYecMEd NPOAGIANE OKUCTUMEIbHbIC W 60CCIIAHOGUNENbIBLE CEOUCMBA ¢ YHEMOM CMEneHetl OKUCTEHUA
FTEMEHNIOE, ()’XO@}:!?{{.HX G C20 COCIAUG,

o COCTGGIAMb YPAGHEHUAL PEURYUT, COOMBEMCMBYIOUUX NOC1E006UMELLIOCTIU NPEGPALENUIl HEOPANUHECKUX GEUeCE PUSIULHBIX KIACCOG;

° 6bL0BU2AML U NPOGEPANTL IKCHEPUMEHMATOHO SUNOMESbL O PEe3YAbMAMUX BO30CTCMBUA PASIUNHBIX (QAKMOPOE HA USMEHENUE CROPOCHU
XUMUUCCKOU peaKyul;

° UCRONB30GAME NPUOOPEMENIbLE SHALW O IKONOZUHECKU ZPAMOINHO2O0 HOGEORHUL 6 OKPYIICAIOUICH cpede;

L HCRONBIOGUTIL npuoﬁpemmuwe KAIDYHEEBIE ROMNEIMCHY WY NPH GHIITOJTHCH U RPOCKIGE U ‘V’J(,’ﬁ}iO—1:!(’6’_’1C’(}O@ﬂf??(’_?h(_"I\‘H_‘-( adad no UBYHECHUTO

CEOLICMS, cnocob06 NOAYHENUA U PACROZNABANUI GCUECE;

e 0B BEKMUGIO OYEHUCAM UIPOPMAYLIO O BCUFECINEAX U XUMUYECKUX NPOYEC Y]

° KPUHIUHECKY OMIUOCUMbCS K NCCEOONYHII0U wghopaMa, HeOBPOCOGECMIOU PEKIAME 6 CPEOCHBAX MACCOGOU uHghopyMayuu;

bl QCOINAGATNL IHAYEHUE ?’:".—‘(.’Opé.’ﬂ?Iflf(-.’(.'k"ﬂ.\’ FHAHUT O XUMIY ¢l H}?(!}x‘!’i??-r”-f{’("h‘(,??:f desameibHOCmU Ye106eKa,

. co30a6ames Modeau u cxexbl 05 peuienius yHeOHbX U HOIHAGAMETbHbIX 3d0ay, ROHUMANb HeobxooumMocmes cobodenus npeonucanull,

NpedAULaeMbIx 8 UHCIIPYKYUAX RO UCHOILIOGLHUI0 TEKAPCNIS, CPEOCME DbiMOBOU XUMULL U 0.

IIpuMepHbIe HATPABICHUS HPOCKTHOMN fesiTe/bHocTH o0yyaromuxces. 1. PaboTa ¢ HCTOUHUKAMU XHMUYCCKOH HHGOPMaIHU — HCTOPUYECKHC
06301351 CranoBJieHig 1 pa’JBH'I'HH H'B‘_\_«"‘{CIII-IIJ[X [IOHH'I'HI:JI_. TCOpI/Iﬁ, BAKQHOB. KH3HL M JIEATCILHOCTE BELIAKOIIIHXCA y‘{CHbIX-XHMIﬂI KOB. 2. AHATUTUYCCKHE
0630pbl HHQOPMALMH 110 PELICHHUIO ONPEIENEHHBIX HAYIHBIX, TEXHOTOTHUCCKHUX, MPAKTHYECKUX podIeM.

3. ORrnaiCHUC QCHORAMYI XUMUUCCKOTO aHaIu3a.

4, OB.']&,;'J,@HM@ OCHOBaMH HeOpl‘&HPI‘-iGCKOl"O CHHTE34.
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TemaTu4ecKoe NJIaHHPOBaHue no xumuu 8-9 Kacce .

Temaruueckoe niaHUpoRaHUe 10 XMMUH (8 Kaace)

No ypoxos Hansanue pasnaena. rnas | Konwuecrso yacos _ |
Beero W3 nux (popmul KouTposns)
KOHTPOJILHEIX | MPAaKTHUCCKHUX
| - pador pabort _
1 Brenernue N — 1 _
R ATOMEI XUMUUECKUX 10 1 -
l 3EMEHTOB B _ _ | B )
3 ITpocTric BelleCTRA ] 8 _ ! | -
4 | CoenuHEHNS XUMMUCCKHX 10 . | 1 o
?ﬂeMeli'I"UB - i . ]
5 U3MmeHEHTA, | 13 1 [
MPOUCXOAdIIUE C ’
- J BEIIECTRAMHU _
6 Pactsopenne. PacTeopol. 22 1 2
CBolCTRa paCTBOPOR |
| SJEKTPOIHTOR |
] HTOTO _ | 68 4 5
|
.
|
|
|
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e e e |

TemaTHuecKoe MIaHupoBanue mo xumnn (9 kiaace)

No Hazsauue pa.’;)l"cna‘ riaR P
paszeia. KonuuecTBo HopMbI KOHTPOIIA
KOHTPOJbHbBIC MPaKTHUCCKUE
YHacos. paboTel padQTEI
1 Bpejetiune. O61uan 10 =
XapaKTepUCTHKA

XUMUYECKHX JJIGMEHTOR H
XHMHYECKUX PeaKui
[TepuoauYecKuii 3aK0H #
llepuonuyeckas ¢UCTEMA
NAMHUCCKUX 21eMeHToR J1.
M. Menjiencena

?_ MeTannu 14 1
3 l_[paKTmcf,;r:I Nl 3 3
-+ Hemeranis 3% 1
___:E___ ) [lpaxTurym No2 3 3
6 XUMUsl H KH3EB. 9
| 7 OfoGerke 3uanuil no xunMuy 4 e
| 3@ KypC OCHOBHOMN 1IKOMbL j
f Hroro | 68 ] 3 | g ]
374




Coaep:xaHue OCHOBHOIO 00111ero oopa3oBaHusd
no XuMHH 8-9 KJiacchl.

Pazoen 1. Ocnognvie nonamus xumu (YpoeeHs AmoMHO-MOACKYAAPHBIX NPeOCUs/IeH Uil)

Mpeamer xumuu. MeTojbl MO3HAHMS B XUMMH: HaOIFONEHMC. 3KCIEPUMEHT, H3MepeHue. VICTOUHMKYM XuMMuECKOH HHOpMALMK: XMMUYeCcKas
nuTepatypa. Uurepuer.

Yucrelie BeLeCTBa M CMCECH. (_)‘II/ICTI(Q‘I BCLLICCTB. Hpoc'l'bIC M CIIOWHBIC BCUHICCTBA. MeTanipl ¥ HeMeTallibl, XUMHYCCKHH 3NeMCHT, dTOM, MOJEKYd.
3HAKH XHMMUECKUX 3J1eMeHToR. Xumuueckas dopmyna. BanenTtnocTs xummdeckux anementor. Cocrapnenne GopMyn OMHapHBIX COeIMHEHUH MO
BAJEHTHOCTH aTOMOB XMMHUUCCKHX DIEMEHTOB U Olpele/ieHne BaCHTHOCTH aTOMOB XHMHUECCKHX JIEMEHTOB 110 (hopmMynaM OMHAPHEIX COETHHEHUH.
OrtHocuTenbHAs aToMHad Macca. OTHOCUTEbHAS MOIEKYIApHas Macca, MaccoBast 10718 XUMHYECKOI0 YleMeHTa B clokHOM BetnecTse. Konmuuectso
pewecTsa. Mosis. MongpHas Macea ¥ MOJISPUBIA 00LEM.

DU3nyecKue SBICHHS H XMMHUCCKHE PCaKLinm. HpHSHaKH H YCIOBHA MPOTCKAHMA XHMHYCCIHX peal{]_mf'}, 3aKoH COXpdHeHHA Maccehl BEUISCTD [IPH
XUMHYECKUN peaktmax. Xumuueckue yparuerus. KosduuueHTH B VpaBHEHHSX XUMHUYECKUX PEAKIHM Kak OTHOLUEHMS KOIMYECTB BELIECTR,
BCTVIAKILMX # 0DPa3yIOUIMXCs B Pe3yJ/ibTare XMMUUecKol peakiiuu. [Ipoctelilnie pacyeThl 10 YPaBHCHHIM XUMHUCCKUX PEAKIIMH.

OCHOBHBIC KTAacChl HEOpIalMYEcKUX coejuHenuit. HomenknaTtypa ueopranudecknx Bentects. Kuemopon. Bosuyx. T'openme. Oxcnmpl. Okchuel
METAJTOB 1 HemeTawioB. Bojopoa. Bona. OuucTia BOABL Ajpalius Bojbl B3auMOJCHCTEHE BOABL C OKCHAAMM METAJUIOB U HEMETAITOB, KHUCIoThI,
K.-"laccndpnr\‘amm M CBOHCTBA: BSaHﬁfOﬂCﬁCTBHC ¢ MeTannmaMi, OKCHIAMH MeTalloB. OCHOBaI'I.{-‘IH, KHU.CCH(.{)HKO.LU‘IH H cpoicTRAa: HBﬂHMOI{Cﬁ'CTBHC 14
OKCUIIAMY HEMETAIIOR, Kucioramu. AmborepHocts. KucnotHo-ocHosube uHauKaTopel. Comn. Cpeanune conn. B3anumonencTBIE comeH ¢ MeTaiamu,
KucroTaMu. tenodaMu. CB43L MEKILY OCHOBHBIMH KJACCAMN HEOPIaHHWHECKHUX COeIHHCHUH.

lleproHavaIbHbIC PEICTABICHNS O @CTECTREHHBIX ceMeHCTRAX (MPYyNIIAX) NHMUYCCKHX 3JJEMEHTOB: MEI0HIbIC METAIUIBL, MaIONEHbI.

Paszden 2. [Tepuoduueckuii 3aK0H 1 REPUODHYECKAA CUCHIEMa XuMmuyeckux saemenmos [ H.Menodeaeeea. Cmpoenue seugecmea.

l—]Cpl’IO,HPI"‘ICCl(Hﬁ 3AK0H. L/ICTOpHﬂ OTKPBITHA HEPHOOAHYCCKOIO 3aK0Ha. 3113‘-]01'!1710 HCpH()}IH‘-ieCK{H'O 3aKOHa I PAZRHTHA HAYKH.

ITepromiveckasi cHcTeMa KaK eCTECTBCHHOHAyuHas KnacCuUKAlUg XUMHYECKUX HICMCHTOB. TaOnuuHad QopMa MPeiCTaBICHUS KIACCHPUKALUY
xumuyeckrx snementos. Crpykrypa tabmuust «[lepuojnueckas cucteMa Xumuueckux snementos [l M. Menncnecsay. Pusudeckuil CMBbICH
MOPSKOBOTO (ATOMHOI'0) HOMEPA, HOMEpa NepHoIa U HoMepa CPYIbI (78 SNeMEHTOR A-Tpymin).

CTpoeHue aToMa: sUIPo | dIEKTpoHHas obonouka. CoCTaB aTOMHBIX 47CP: MPOTOHBI M HCHTPORBL M30TONbL. 3aps 1 aTOMHOTO Spa, MACCOBOE YUCIIO U
OTHQCHTCILHAA aTOoMIIAT MAacCa. T}J’ICKTDOIII{Uﬂ obonouKa aroMa. T}.‘ICKTPO[IIEL;I@ CIIOH aTOMODB DJIEMEHTOB MallbIX TMEPHOT0ER.

XUMHUYECKas CRE3b. DNEKTPOOTPULATEINLHOCTL aTOMOB. KoRaneHTHAd Helo/spHas W uojspuas ceasdb. Monsas cpaip. BaneHTHOCTS, cTEMCHB
OKMCIIEHHS, 3apsijl HOHA.

Paszden 3. MHo2006pasue XUMUYECKUX DEAKUULLL
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K"[accn(plfil{allﬁﬂ XHMHYECKMX peaKuMi. peaxkiHn cocmMIIeHHs, PazJomeHUd,  3aMelIcHH, oOMeHa, DIK30TEPMHUYCCKHE, DJHIOTEpPMHYECKIE,

OKHCIHTENBHO-BOCCTAHORUTENLIBIC, HEOOPATHMBIC,00PATHMBIC.

CKOPOCTb XUMUYECKHX peaKitnil, DaxTophl, BIUAIOUIAC 1d CKOPOCTE XUMHUCCKIX PEAKIHH.

PacTBOpBL. DIEKTPOIUTHYCCKAs AHCCOUMALMS. DNCKTPOMHUTEL B HEHICKTPOIHTHL. Karnonbl 1 anuossl. JInccoumanms CONCH, KUCIOT M OCHOBAHUA B
BOJIHBIX pacTBOpax. Peakinm HOHIOro 0OMeHa B paCTBOPAX DIICKTPOIHTOB.

Pazoen 4. Muozoo6paziie geuiecins.
EcTeCTEEHHbIE CEMENCTRA XUMMUYECKHX 1EMENTOB METATOR W HeMeTannoB. OOLas XapakTepuCeruka HeMETAII0oB Ha OCHOBE MX MONOXKCHUS B

NMEePHOJMIECKON CHCTeME. 3aKOHOMCPHOCTH H3MEHEHMs QU3VYCCKHX M XHMHUCCKHMX CBOHCTB HEMETAIIOB — MPOCTRIX BCHICCTB, HX BOTOPOIHBIX
COCAMHENHIM, BRICHINX OKCHIOB M KUCIOPOACOACPKAIIMX KACIOT HA IPUMEPE FIEMEHTOB BTOPOIO U TPETHEIO HEPUOI0B.
061115151 NAPaxKTepHCTHRE MCETAIIOB Hd OCHOBC HMX ITOJIOMCHHS B nepuommecxoﬁ CHCTEME, 33KOHO?\1CI’JHOCT]/I H3MEHeH s (bi&?MLIeCKHX H XHMHWYSCKHX
CRBOKHCTB METALIOB — MpPOCTBLIX BEIECTB. MX OKCHAOB M THJIPOKCHIOB HA [IPUMepe 3MEeMEHTOR BTOPOTO M TPETLEro 1epuoaos. AmpoTepHble
coenrHeHMs amroMuaust. O011as XapakTepHCTHKA JKele3a, ero OKCUI0B i IHIAPOKCHIOB.
Pazoen 5. Ixcnepumenmarbiaa Xumus
JeMOHCTPAUHOHHBII H Jadoparopubiil sxkenepument. 1. [lpumepbl Qusuyeckux  spienui. 2. llpuMepbl XMMHUYECKMX PEAKUMH € APKO
BRIDAMCHHBLIMH H3YYaCMBIMH MPH3HAKAMH. 3. PeaKuIm COCAMICHUA. PA3IOKECHH A, 3aMCIITICHHS, obmena. 4. PE‘EIKLLI/IM, HIIMHOCTPHPYROIITAS CROHCTRA M
B3aUMOCBS3M OCHOBHBLIX KITACCOB HEOPraHudecKuX coeamnenui. 5. ONBITEL WITHOCTPUPYIOUIME 3aKOHOMEPHOCTH W3MEHCHUS CBOMCTB IICTOYHBIX
METAILIOB U TajloreHoB. 0. OTMbIThbL, WITIOCTPUPYIOUIHE 3aKOHOMCPHOCTH W3MCHEHHS CBOHCTB I'MAPOKCHIOB W KHCIOPOACOACPKAIIMX KHCIOT
3I1EMEHTOB OIHOTO Mepruoa. 7. [lpuMepsl OKUCINTENLHO-BOCCTAHOBHTCIBHBIX peakuui.8. DaKTopbl, BIUAIOIINE Ha CKOPOCTh XUMUHECKUX PEAKIUH.
9.I1puMepsl 3HI0- M 3K30TepMutecknx peaxuni. 10. CpaBHEHNC 3MCKTPONPOBOIHOCTH PACTBOPOB SMECKTPOINTOB U HEaeKTpoanTos. 11. Peakunu
HorHOro obmera. 12, OneITel. WLTIOCTPUPYIOHIKE QU3UEeCKUe W XUMHHecKie ¢BOHCTEA U3YHaeMEBIX ReIICCTR.
[IpakTuycekne padorsl 8§ kaace 1. [Tpapuna texunku 6esonacHocty npu pabore B xumugeckoM kadbunere. [puembl obpaluenus ¢ 1a00paTopHBIM
0DOpyA0BaHHEeM U HarpepatetbHbIMu puOopamu. 2. [TpUroToRICHHE pacTBOPA caxapa K pacyer ero MaccoBoH JIONU B PACTBOPE
4. VeinoBus TEUEHH S XMMHUCCKAX PEAKLMHE MENIY PACTBOPAMH IEKTPOIHUTOB /10 KOHUA.
5. PelieHue 3KCIEPUMEHTATBHBIX 3a/1a4.
[paxTaueckne padorsl.d xkaace 1. OcymecTRICHAE ENOUKH XUuMHuecknX nperpamennii. 2. ITonyvenne u crolicTa cOeTMHEHNH METAINOR. 3.
PenreHpe sKCICPUMEHTANLHLIX 3a1a4 HA PACHO3HABAHUE M MONYHEHME CcOeIuienni MerawioB. . Pellenne HKClIEPUMENTAILHLIX 381a4 110 TeMe
«[Toarpynna kuciopona». 5. [lojyuenue, codupanue U pacno3HaBaHue razos.
Pacyernnbie 3anaun. | . Beiynciienyne oTHOCHTENBHON MOTICKYAIPHON W MOJIIPHON MacChl BEIIeCTBa M0 ero XuMu4yeckon gopmylie. 2. PacyeT MaccoBoH
HOJIKM XHMHYCCKOTIO 3JICMellTd B COCIMHCHHHA. 3. Pacuer maccoBo# I0JM pacrBopeHioro BeUlecTBa B pacTtBopc. 4, BplukcicHus Mo XHMHYCCKUM
VPABHEHUAM MACCLI WM KOJHUECTRA BEITNECTRA OIHOTO M3 YHACTRYIONINX MW MOJYYAIOMMXCS B PEAKIMK COENMHEHWH M0 W3BECTHOM Macce Wil
KOMHUECTBY BELIECTBA JAPYrOro COCAHHEHU.

JIMYHOCTHBIMH PE3VALTATAMH M3YHCHUS HPEIMETa « XUMHs» ABAIOTCA CIeIyIOLe YMEHUS:

Oco3HapaTh CAMHCTBEO H LUSTOCTHOCTE OKPYKAKILIEIO MUPA., BOSMOKHOCTH €10 O3HABAEMOCTH H ODBACHHMUCTH H2 OCHOBC JOCTHKEHUH HAYKH.
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llocTenenno BLICTpAHBATL COOCTREIHOE [[ETOCTHOEL MHPOBOIZPEHHE:

QCOZIABRATE [‘IO'I"[)Cﬁi-IOCTIJ H I'OTOBHOCTE K CaMOOG[’J{I"EOB&HLH{)__ B TOM UHCIHE U R DAMEAX CAMOCTOSITENLHOMI ACHTCILHOCTH BHC IUKO/LLL

QOUEHHBATEL KU3HCHHBIC CHTYAIIHK ¢ TOYKH 3pCHWA OC30MMACHOI O ()6[38.'53 AHIHW M COXPEHCHWSE 3AOPOBB

OUESHHBATE 3KOAOIHYMCCKHH PHCK B3dHMOOTHOUICHHWHM HYCJOBCKA H HPHPVLEL

Bi)l@iflpiﬂb MOCTVITKH, HANESICHHBIC HA COXPAHCHHE H che}h’:me OTHOHICHHC K NIDHPOJIE, OCOOCHHO KMBOH. naberas NPOTHBONOIOMHBIX [TOCTVIIKOB.
MOCTEMCHHO VHACHL M OCBAM Basd CTPATEIHIO PALHMOHAIBHOIO F[pI/Ip(),El()IIO_TI!;'EOBFIH Hs.

Cpedemeoy pa3eumus TAYHOCTHLIX PE3YJIbTATOR CIYKAT yueOHbil MaTepuans M NPOIYKTUBHLIC 3a/aHuA y4eOlUHMKa, HaleIeHHbIe Ha 6-10 JHMHHIO
PA3BATHS — YMeliHe OLICHUBATH NOBEICHUE HeJIOBEKA C TOUKH 3PEHUS XHMMUYECKOH DE30MacHOCTH MO OTHOLLCHUIO K 4eJI0BEKY W IPHPOE.

MeTanpeIMeTHBLIMH PE3YILTATAMH H3YUECHHS KYPCa « XUMKMA» ABIACTCA (POPMUPOBAHHE YHHBCPCATBHBIX VHEOHBIX ACHCTBIA (Y Y1)

Peayistmuenoie VVII:

CaMOoCTOATEIRHO ('.ri-}liap}-"}i{HBaTB 11 (bopmynupoga’rb _\_"‘I(:‘GJI_\_-’[O 1—1p(\'}ﬁJ‘[L‘;\!’}"T OnpeieisaTb Ueilb }«"1861101‘71 OedTCIARHOUTH, m,i("mpa'm TEMY NPOEKTA.

BuLABATATE BEPCUH Pelletus NPOOIEMBL OCO3HABATE KOHEYHbBIH Pe3VIIRTAT. BRIOHPATh U3 IIPEMIOKCHHBIX W HCKATL CAMOCTOATEILHO CPeACTRA
JOCTUKEHNS TICITH.

CocTapaaTh (MHIUBHAVAILHO WIH B TPYIINE) [17aH PeLenng NpodncMbl ( BbINIOJIHEHUS IPOEKTa).

Paboras no [IdaHy. CBCpATH CBONM ,?ICﬁCTBPIH C LSO H, 1IPH I*.COﬁ."(O,:'lI'i.\-I()C'I'II. HCIIPaBIATD OLIMOKH CaMOCTOATCILITO.

B JHaTore ¢ vudreieM CORCpPHICHCTRORBATE CAMOCTOATCHLHO F!Hpélf_}ﬂ'l'a!!!}ﬂxit‘ KPUWTEPHH OLEHKH,

CaMOCTOATEIILIIO 0OHAPVIKUBATE H (POPMYIIHPOBATH NPOOICMY B KI4CCHOA M HHIMBUAYATLHOM YUCOHON AesTehHOCTH.

BriaBurars Bepeui periicHus NpodIeMbl. 0CO3HABATL KOHEUHBIH pesvibral. BoIOHPaTh W3 OPC/UIOKEHHBIX 1 HCKATh CaMOCTOATENbHO CPeiICTBa
JIOCTHIKEHHS LIETH.

C.‘a-.x-;ocl QATC/ILHO OCO3HABATL [PHYMHLL CBOCI0 YCIICKA HIH HCVCIHICNA H HANOIAHTE CITOCOOBI BRING/IA H3 CHTYQIIHH HCVCITEKA.

Cpedcmeont ghopruposaniist peryiatusieix Y V] cyxaT TeXHOI0r 1% HpoGIEMHOTO IMATOTA Ha HTANe H3YUYCHHT HOBOrO MATEPHAIA H TEXHOI0THS
OLCHUBAHHS 00OPA30BATETLHBIX JT0CTHKERHH (y4eOLLIX YCIICX0B).

Haoznasameasnsie VY

AHaNH3MPOBATH, CPABHUBATH. KAacCU(UIMPOBATh H 00600WAaTh QaxThl i ABICHNA. BBIABIST TPUUHHDL U CICACTBHA NIPOCTLIX ABICHAH.

OC}-"LU,CC'[BHHTI:) Cp'dBHCl{I'It). cepualnio d Knaccmbm{aumo__ CaAMOCTOATCABHO Bb[ﬁl—ipa}i ocHOoBanua H KpHIepHd A4 YRKA3aHULIX JTOFHYCCKHX
omepaiuit; CIPOUTE KIacCH(BUKAIIMK Ha OCHOBE JTUXOTOMUUECKOT0 Jefienns (Ha OCHOBE OTPHIIAHNUS).

CTpOouTL JAOTHYCCKOC PACCYIKACHNE. BKIIOYAROIICE YCTAHOBIIEHHE TIPHYMHHO-CIICACTBCHHBIX CBs3EH.

Co3/18BaTh CXEMATHUCCKUE MOISIH ¢ BLLIEJIEHUEM CYIIECTBEIHBIX XaPaKTepUCTHK 00BEKTA.

COCTaBIIATL TEIUCHL, PA3NUUIbIe BUABLI IIAHOB (MTPOCTHIX. CJOKHBIX U T.M1.). lIpcoGpazospiBaTh HHGOPMATIHIO U3 OJHOTO BHIAA B APYTO# (TAOIMILY B
TEKCT M 1Ip. ).

BoiyurhiBaTh BCE VPOBHN TEKCTOROH UHGOPMALIMN.

VMCTh ONPeeisTh BOZMOKHLIC HCTOUHMKE HEODXOIMMBLIX CBeIeHHH. NMPOK3BOIMTH MOMCK HMH(QOPMAILH, AHATHIUPOBATL U OLEHHMBATH €€
JOCTOBEPHOCTh.
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YMCTh HCHOAB30OBATL KOMIBIOTCPHBIC M KOMMYHHKALHOHHBLIC TCXHOTOTHH KAK HHCTPYMEHT 1715 AOCTHMCHUA CBOMX ueieH. YMeTh BuOUpaTh
AUCKBATHRIC 3d80a8Y9C MHCTPYMEHTANLHBIC NTPOI paMyMig-aiiiapariepie Cpelict 8a H CCPBHIBLL

Koyognuwamuenvie YV

CaMocTod1e/IbHO OPLAHHB30ELIBA T }-"‘iCGHOC B3dMMOUCHCTBHE B I'pyitie {OI]peﬂ,e.—[ﬂTb o0uIMe HEIH, PacClpeiIeisaTh POAH. A0roBapHBaTLCd Apvr ¢
APYTOM U T.1.).

OrcranBas CBOKO TOUKY 3PCHUS, IIPUBOAUTE APIVMENTBL. IIOATBEP K 1as nX haKTaMMu.
YMETDh B3IIAHYTD Ha CUTYALMIO C HHOM NO3ULAN W JAOTOBAPUBATLCS € 110AbMU HHBIX MO3HIIHI.

Cpedcmeom ghopruposanusd KommyHuKaTHEHEIX VYL cmykar texHomorns mpobneMHoro amanora (modysiarommii ¥ noIBOSAIWKA nuanor) u
paboTa B MAThIX TPYNNaX. TAKKC HCMOMB30BAHME HA YPOKAX JIEMCHTOB TCXHOIOTMA NPOAYKTUBHOIO YTEHMS .

npc,-'—li\'l(_‘"l“l—“ﬂi\ﬂ'i Pe3VaALTATAMH M3VUCHMA NpeiMeTa (‘Xl’l}\-‘l HH» SBAAHOTCH
1.B nosnasarenbuoii cdepe:
. naBath OMNpEACICHUS W3YUCHHBIX TMOHSTHH «XUMHYECKHH IEMEHTY», «arToM», «HOH», «MOJEKYNa», «IPOCTHIE H CIOKHBIE BELISCTBAY,
«BELIRCTBOY, «XUMMYECKas (OpMyJiay, «OTHOCHTEIBHAS ATOMHAST MAccay, «OTHOCHTENLHAS MOINEKYIAPHAS Maccay, «BANCHTHOCTBY, «CTeNeib
OKACHCHHAY. «KPHCTAUIMHECKAS PELISTKA», «OKCHIBD), «KHUCIOTLIY. ¢OCHOBAHHAY, «COMM». «AM(YOTEPHOCTLY). «HHIMKATOPY, «MEePHOIMYECKUH
33KOH», «IlepHOUAYeCcKas Tabiuia», «H30TONbLLY, «XHMHHYECKas CBs3LY), «OIEKTPOOTPHUATENLHOCTDY, «XHMHYECKAS PEAKIMI», «XHMMHUYCCKOC
YPABHEHUCH, «TEHETHYCCKAS CBA3bY, «OKHCIEHHEY, «BOCCTAHOBACHMUEY. <)JICKTPONUTUYECKAS AUCCOLHALHSY. «CKOPOCTh XHMUYECKON PEaKkImmy:

. OIHCATL IEMOHCTPALMOHHLIE U CAMOCTOATENbHO NPOBEICHHBIC XHMHUYECKAEC IKCITCPUMCHTHI;
. OTTHCRIBATE ¥ PA3THYATE H3YUCHHBIC KNACChl HCOPTaHWYECKHX COCAHHEHHH, IIPOCTHIE U CIIOJKHEIE BEIIECTBA, XUMHYECKHE PEaKLInK;
. KAaCcCHPUUMPOBATL W3YYeHIbIe OOBEKTDI 1 SIBJICHHUS;

o JieNaTk BBIBOJABI M YMO3AKIIOUCHHA M3 HAOMIOJCHHUM, U3yYeHHbIX XMMHUYECKHX 3aKOHOMEPHOCTEH, NPOTHO3MPOBATL CBOUCTBA HEU3YHEHHLIX
BCHOICCTE MO dHAIOIMH CO CBOMCTBAMU H3YHCHHEIX
. CTp}"KTypHpOBQTb Ir‘]f3}r"l€li]1b1fl MATCPHAT H XHMHYCCKYIOD PE[{(I}O}'}Mal.LI‘IIO. MONYHCHHYHKY M3 OPYIHX HCTOHHHKOB]
o MOJETHPORATE CTPOSHHE ATOMOB SIEMEHTOR -3 NePHONOB. CTPOSHHE NPOCTEIX MOJIEKYJI;
2. B leHHOCTHO - OPHEHTALHOHHOI cdepe:
° AHATU3MPOBATE U OLCHUBATL MOCIEACTBHA 1)1l OKpYKarouel cpe/ibl OLITOBON U NPOU3BOACTBEHHON I€ATENLHOCTH YENIOBEKA, CBA3AHHOMN ¢
nepepaboTKOH BeecTs;
3. B tpynosoii cepe:
* IMIPOBOOHTE XMMHYCCKHMH JKCITCPUMCHT .
4. B cdepe 5e301macocTH KH3EICATCALHOCTHS
¢ OKa3elBaThb NEPBYIO MOMOLIb TPH OTPABJICHUAX. OKOTAX M APYTHX TPABMAX. CBI3AHHBIX C BEUICCTBAMHU H TA00PATOPHBIM OOOPYIORAHUEM.
* XUMH4ECKOH CHMBOJIMKH: 31AKOB XMMHYECKHX TEMEHTOB, HOPMYNT XUMHUYECKUX BELIECTB M YPABHEHUH XUMHUECKUX PEAKLIMI;
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o BAMKHIEHTITMX XMUMHUCCKHUX [MOHATHH: XUMHHCCKHA 2JICMEHT, ATOM. MOTEKY/1a, OTHOCHTENLIIEE ATOMHAA W MOACKYIAPHAA MacChl, HOH. XHUMHYCCKAs
CBA3E. BCILIECTBO. KAACCH(UKAIIMA BEIIECTR, MOIb, MOJISIPHASL MACCa, MOIAPULIH 00BEM, XUMHUCCKAs! PCAKLIMA. Knaccupukanug peakiiui, d2IeKTPonTuT
1 HE3JIEKTPOIIUT, JIeKTPOIATHYECKad JUCCOIMAIINsL. OKHCITHTCIE B BOCCTAHOBHTCIb, OKHCICHUE H BOCCTAHOBJICHUC,

* OCHOBHBIX 3dKOHOB XHMHW ! COXPAHCHHUA MACCh] BCHICCTB. NOCTOAHCTBA COCTABA. HEPHO/IH YECKHM I 3aK0H;

* HA3BIBATL: XUMHUYCCKHE WICMCHTDI, COCAHHCHUA H3YICHHEIX KIacCOB;

o 0OBICHITE (PUIMUECKMI CMBICT aTOMHOrO (TOPSAKOBOFO) HOMEpa XMMHYECKOTO 3JIEMCHTA, HOMCPOB IPYHUIBI M MCPHOME, K KOTOPBIM IICMCHT
MPUHAIIICHUT B nepmoxmecxo;‘é CHCTEMC I[I/I Meneneena; 3AKOHOMEPHOCTH M3MCHCHHA CBOHCTB 21EMEHTOB B npeaeiax MajbIx TEpHOd0B H
IMABHBIX DOATPYIIL CYHIHOCTL peaKHHH HOHHOTO 0OMEHA;

*XapaKTEPH30BaTh: XUMUYCCKHE WIEMEHTHI (OT BOAOPOJA JIO KAJlbLMe) Hd OCHOBE UX OJIOKEHUS B nepuoangcckoil cucreme J.M.Menneneena u oco-
OCHHOCTEH CTPOCHMA MX ATOMOB! XMMHHCCKHE CBOHCTBA OCHOBILIX KIMTACCOB HEOPraHMYEeCKUX BeIIECTR,

® ONpelelldTh: COCTAR BEINCCTR Mo HX Q)Opwi)(ﬂdM HNPUHATACKHOCTE BEUIECTE K QIIPCICACHHOMY KITAccy COG,‘J,I/IHCHH!/I THIIBI XUMHYCCKHX peammn
CTECIEHL OKMCICHHA DJIEMEHTA B COCIMHCHUAX, THIL XHMHAYCCKON CBY3M B COEAMHEHUSAX, BO3MOMKKHOCTh TPOTEKaHU pedl{l_l{/lld

HOHHOI'O OOM’CHa;

COCTABIATE: GOPMYJibl HCOPTAHUYECKUX COCTHHEHHH M3YUYECHHUDIX KIIACCOB, CXeMbl CTPOCHUA aTOMOB MCPBLIX 20 3meMeHTOoB NCPHOAMMECKOH CHCTEMbL
JI.W. Menncneesa; ypaBHCHHA XUMHYECKHX PeaKiiii;

+ 0BPAMATLECS ¢ XMMUUCCKO 10CyI0H 1 1abopaTopHbIM 0DOPYIOBAHUEM;

* BRLIYUCTATH: MaCCOBYH) LOJIKO XHMHUYESCKOL'O 3NCMEHTd HO (1)0}’)\-‘[\-’"1(:‘ COEIMHCHUA, MaCCOBYH) A0JIO BCHICCTBA B PAacTBOpE: KOJUHYECTBO BELICCTBA.
00LEM HITH Maccey Mo KOJIH4ecTBY BEOIECTRA, 06”})01\{\« M1 Macee pealenToB UITH NPOUYKTOB PCAKIHN]

Hcnonszosaliie I'IJI')I/IO(JpeleHHBDL 3HAHUN M \fMLHHH B LIpd[\lH‘iCLKOH JICATCHABIOCTH H MOBCEJIHCBHOM SKHU3LIM  JUTA! DezonacHoro O(pd].l.L&HI’SI C
BEIICCTBAMM H  MAaTepHalaMi; DKOJOIHYECKH TIpaMOTHOro roBedeHus B OKpYIKAKOIIeH cpefle: OIeHKH RBIUSHU XUMHYECKOrO 3arpA3HCHHA
Opr*&(aH}meF} CpCAkl Hd OPraHW3M HCJIOBCKA, KDI/ITH‘{GCI{OI;? QUEHKH HH(hOpM&HHH Q BEHICCTBAX, HCTONB3YCMBIX B GBIT}’; IPUTOTORJICHUSA PacTBOPOB
33JAHHON KOHICHTPALNK,

. nojoxenne MertaLiop B 1LC.;  Meranmuueckas CBA3b. META/UIMYSCKas KPUCTAIMYCCKAS PENICTKA,
. (PU3HYECKNAC CBORCTBA MCTALIOB.
. obuIHe xuMHUecKHe czolicTra Me: Braumoacticteue ¢ HeMe. rojiofl, KUCTOTAMU, COTAMU.
. KJIACCH(PUMKALMIO CIITAROB HA OCHOBE YEPHLIX (YYTYH M CTalb) U IIBCTHEIX METAJIIOB, XaPaKTCPUCTHKY GH3HUECKUX CBOUCTR METAIOR,
i OCHOBHEIE C110C00R! MaTydetnd Me B IpOMBINIICHHOCTH.
s BAKHEHITHE COeMHCHUS IEIIOYHO3CMENBHLIX MCTAIUJIOR
- XUMMYCCKUE CROMCTRBA AMKOMUHMS, Kellesa.
* Oﬁ'bf[CHﬁTb ’_"»HKOHOMC}’)I-IOC'E'H H3IMCHCHHMA CBOHCTE 3JIeMeHTOR-MEeTAIUIOR B ﬂpCﬂ.CJ’[HX TaBHEIX IlOﬂrp}‘ﬂl’[;
= XapaKTePU30BaTh CTPOSHHCE ¥ 00LIHe CBONCTBA METAIUIOR;
& OIHCBHIBATE CBOMCTEA BRICIIMX OKCHIOB BJIEMEHTOB-METAJII0B U COOTBETCTBYIONINX HM OCHOBaHHHU;
. OTHCBIBATL PEAKIIMH BOCCTAHOBICHUS METANIOB U3 X OKCHIOB:
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XAPAKTEPHI0BATL YCJIOBUs M CHOCOOBI MPEAYNPEAICHUS  KOPPO3HH MCTAILIOR,
XapaK'i‘CpI-‘If?()BEl'I'b cprolicTRa U obacTu IIpM]\J(’:‘-HBHI’UI MEeTATITHYECKHAX CIUIABOR]

COCTARIATE CXEMbI CTPOEIHS ATOMOB IEMEHTOB-MCTAIIOR JIHTUS, HATPHS, MArHKsl, aJlFOMHHHSA, KAJIKsl. Kalblus )
— 0OBACHSTH 3aKOHOMEPHOCTH H3MCHCHHS CBOHCTE 2JIEMENTOB-METAJIIOR B NIPE/ieax raaBubX Mmoarpyri;

XApaKTEPH30BATL XHMHYCCKHC CBOHCTBA METAJUIOB M UX COCAHHCHMH,
OMHUCBIBATL CRA3ZL MEKITY COCTABOM. CTPOEHHEM, CBOHCTBAMM BELLECTB-METANNOB U UX TPUMEHEHHEM!
~HCHOJIL30BATE MPUOOPCTCHHEIC 3HAHUA U YMEHU B NPAKTHYECKON JIeATeIbHOCTH U TIOBCEIHEBHOMN KU3HM: s Oesonacnore odpauenns ¢ Me,

SKOTOTHHECKH MPAMOTHOIO NOBEACHUA B OKPYIKAIOMIEH cpeiie, KpUTHUCCKOH OLCHKH HHPOPMAITIN O BEILECTBAX, HCITONB3YEMBIX B OBITY

3AIWCKHIBATE YPABHCHHMS peaklnil B3anmoaecicrBusg ¢ HeMe, KHCIOTAMH, CONSIMH, HCITONB3VS BICKTPOXHMHYCCKUN pal Hanpsskeaus Me nis

NApaAKTCPHCTHRH XHMHYECKHX CBO HeTB

QIMCHIBATL CBOMCTRA M 00JACTH IPHMEHESHUS PARIMYHBLIX METAIOB U CMIaBOR
COCTABJISITE CXEMY CTPOEHHS aTOMa JKesie3a;

3aITUCHIBATh YPABHEHNA PEAKIMHA XUMUYECKUX CBOHCTB enesa (OBP) ¢ obpasoranmeM coemHeHuUi € pa3THYHBIMU CTEIICHAMU OKHCIICHHS !
ONPEJICIsiThH COCAHHEHHS, COCP/KALLHE HOHDI Fe’" 1 Fe' ¢ 10MOLIBIO K&4ECTBeHHBIX pPeaKImi
00paIaTeCd ¢ XUMHUYCCKON MOCYA0H 1 1adopaTopHbiM 000PY 10BAHHEM;

PACTIO3HABATE OMBITHRIM MTYTCM COCTHHEHHS MeTal.

nonoxkenne Hemerannos g 11L.C. JIL.M.Menneneenra:

ATOMHBbIE XAPAKTEPUCTUKH 3JIEMEHTOB-HEMCTAUIOB. MPHUKMHB] M 3aKOHOMEPHOCTH UX U3MEHELINs B [IEPHOIAX U MPYNax;
‘OCOG@IELi(}C'l'kI KFJHC'I.&JUIM‘iCCI{Ul'U CTPOCHKMA HEMETAIIIOE,

-C'l‘poell[“le ATOMOB-HEMETAILIOR, (IJMBHLI(:‘CI{HC CBOHCTBE}..

- CTPOEHUE ATOMOB I'a/ION€HOB, CTEMCHH OKHCICHUS. (DU3MUCCKUC H XHMHYECKHE CBOMCTRA.
-CBOiCTBA CePHOHE KUCAOTHI B ¢BETE npejacTaracHui 12/1:

~OKUCI/IMTEIbIIbIE CBOACTBA KOHIL CCPHOH KHCIOTH B cBeTe OBP:

—i(a“ICCTBCHH;\-’H) }?CaKIlI/II‘U Ha C}’Hb[baT“HOH.

-pU3MYCCKUC U XUMHUECKHE CBOUCTRA a30Ta;

-KpPYTOBOPOT a30Ta B [IPUPOIIE.

- CTPOCHME MOJIEKYJIbl aMMUAKA;

-IOHOPHO-aK LN TOPILIA MEXAHU3M 00PA30BAHAS CBAZH B HOHE AMMOHHS;

-CBOMCTRA aMmmMHaKa;

-CT‘[OCO6H NOnyYyeHHs | pk’iCl‘lO?HaBaHHﬂ AMMHMAKAa

- CBOMCTRA KHCITOPOIHBIX COCMHCHUN A30TA U a30THOM KUCITOTEI KaK OKHCJIUTENs.

- XapaKTepu30BaTh CBOUCTEA YVIVIEPOAd U WISMEHTOB OAIPYIIIbL YIIEpoaa

- CBOACTRA, 3HAUCHUE COSIMHEHMT YIITepoIa H KPCMHHUS B SKUBOH M HEKKBOHA IIPUPO/IC.
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i) -COCTABRISITEL CXEMBbI CTpOCIHA aTOMOB NHUMHUUECKHUX WIeMEHTOB ~-HCMETaIJIOB!

. -74BaTb XaPAKTEPHCTHUKY JICMEHTAM-HEMCTAUIAM Ha OCHORE HX MOJOMSHHA B TICX%:

. -OBLSICHSIT CXONCTRO W Pa3fMYHe B CTPOCHUH ATOMOB MICMCHTOB-HCMCTAIOR:

. ~ 00BICHSTE 3AKOHOMEPHOCTH  M3MEHEHHS CBOMCTE XMMHUCCKHIX DJICMEHTOB-HCMETATIIOR,

- - XapAKTEPU30BATL XMMHHUECKUE ICMEHThI-HEMETAML! MATBIX 1ICPHOMOB:

. . OIMCBIBATL CBOMCTBA BLICUIMX OKCHAOB XMMHUYECKHX OICMCHTOB-HEMETANIOB MATRIX UEPUOJIOB, & Takke obuie CcBOHCTBA

COOTBETCTBYIOIINUX HM KUCTOT!

& -CpPABHMBATH HEMETANITEL ¢ METATIaMU

. - COCTEBIIATEL CXCMBL CTPOEHHA ATOMOB [aloreHOB;

. -HA OCHOBAHWHU CTPOCHHS ATOMOB 00BACHATE U3MEHCHHE CBONCTE ralOICHOB B FPYTITIC,

e -3AIUCHIBATE VPABIICHHA peakunil ¢ ToukH 3penns OBP

. -XAPAKTEPU30BATL XUMUUCCKHE JJIEMEHTHRI MOUIPYITIBL CEPbL.

* -3d1IMCBIBAThL YPABHEHMUS XMMUYECKUX PCAKLIMA B MOTCKY/IAPHOM U ¢ TOUKH 3PEHUS OBP

- - OLIMCHIBATE CROACTRBA aMMHaKa ¢ Touku 3penust OBP u ero gu3noaornieckoe BO3ACUCTBHE HA OPraiiiM

= - 06paNIaThes ¢ XMMHYECKOM 110cy10H 1 labopatopibim 000y 10BaHHEM:

i -[1OaYHATL H COGHp&TL AMMHMHAK?

. -Pacro3HaBaTh OMBITHLEIM IYTEM aMMHaK

_ - COCTABJATH CXEMBI CTPOEHHUSI ATOMOB JJIEMCHTOB 1IOAIPYTIIBLL YIJIEPOIa

. - COCTABIATH (DOPMYJIbL COSIMHCHHUI YIJEPOIa H KPeMEHS, HIUIIOCTPUPYIONIHE CBOHCTRA KapOOHATOR M CHIIMKATOR

. -paCIlO3HEBATE PACTBOPBI KMCIIOT U LUENQYCH, XJ0PHA-, CyabgaT-, KapOOHAT-HONbI H HOHDL AMMOHHA,

. - OMHCLIBATE XUMHUECKOE 3arpsA3HEeHNE OKPYNKAKUIENR CPEeJIbl KAK CAICTRUE MPOU3BOJICTBEIHBIX TPOLCCCOB. CITOCOOBI 3ALUTHI OT 3aIPA3HEHHH

. HCNIOJL30BATE MPHOOPETEHHEIC 3HANUS U YMCHHS B IPAKTHUECKON NEATCIEHOCTH H NOBCELIICBHOM KU 3HH st
OOBSCHEHHS XUMWUCCKUX ABACHMN. TPOUCXOAIIIUX B HIPUPOAE, OBITY U HA MPOWU3BOACTBE;

° HKOJAOTHHECKH IPAMOTHOTO IIOBEIEHHs B OKPYKAIONICH cpejie:

° OICHKH BAUSHUS XUMHYECKOTO 3arPs3HEHUS OKPYIKAIOWIEH Cpe/ibl HA OPTaHH3M HEJIOBEKA H APYIHC KUBbIC OPraHU3MEL;

. HE3011aCHOTO OOPALIEHHS C TOPKYUMHU M TOKCHYHBIMU BELIECTBAMH, TabopaTopHhM 000pYIOBAHHEN;

° KPUTHUYCCKOH OICHKM LOCTOBEPHOCTH XUMHHECKON NHQOPMALIHE, HOCTYTAOLIEH H3 PATHLIX HCTOUHHKOB.
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COJEP)KAHUE KYPCA XUMUH.
8 Knacc

Bregenue

[penveT xunmun. MeTossl TO3HAIMS B XUMUH: HaOJIOAEHHE, IKCTICPUMEHT. MOJEIMPOBAHKE. Herournkn xuMurdeckoi HHGOpMaLuuu, ee 1oiyyeHne,
AHANIN3 W NPCICTABIIEHME €r0 PE3yNbTATOB. JIOHATHC 0 XHMHYECKOM HJIEMEHTE M (OPMAX €r0 CYNICCTBOBAHMSA: cB000HBIX aTOMAX, LPOCTBLIX U
CHOKHBIX BellecTBax. llpespamienus BerccTs., OTIMYME XHMHYCCKHX pCakluil oT (PU3MYECKHR ABncHUH. Ponb XMMUA B JKH3HM HENOBEKA.
Xemopunus u xemoobust. KpaTkye cBEIeHHs M3 UCTOPHH BOZHMKHOBCHHA M PA3BUIMA XMMUH. POJb OTCUCCTBCHHBIX YUCHBIX B CTAHOBACHMA
XUMHHECKOR Hayki — paboTnt M. B. Jlomonocora, A.M. Bytaepoea. JI. . Menzeneesa. XumMuueckas CUMBONHKA. 3HAKH XUMHUECKHX WIEMEHTOR U
NPOMCXOAICHUE MX Haszpaiiit. Xumudeckue Gopmynsl. Muaexcent 4 xodddunuenrtor. OTHOCATETBHBIC aTOMHAA U MOJISKYIAPHAA MACCDL. [Tposeaenne
PacUCTOB MACCOBOH JIONM XHMHUCCKOTO 37ICMCHTA B BEIUeCTBe Ha ocHose ero Qopmysibl. [leproanueckas cucremMa XUMHYECKAX JJIEMEHTOR H. 1.
MelLieneesa. ee CTPYKTYpA: MaTTble U DOMBIIKME [ePHOLLL, TPYIINE ¥ DOATPYIEL Jlepronycckas CUCTEMa KaK CHPABOHHOE 110CODHE IS NOMYUCHUS
CBEAEHHUIT O XUMHUYCCKHX BIICMEHTAX.

Hemonerpamnn. 1. Mogenu (tuapoctepiuessie 1 CTioapra—bpurieda) paznmuuHbX TPOCTHIX W CHOXKHBIX BEIIECTR.
2. Konanekius cTek/siniod XMMUUecKoi noeyasl. 3. Koanckiua MaTepHanos U H3Aenui 13 HUX Ha OCHORE amoMiHNS. 4. B3aumoselictBre Mpamopa ¢

KUCTOTOH M MOMYTHEHUE U3BECTKOBOH BOIBI
Tema 1. AToMBbI XHMHUECKHX JIEMEHTOB
ATOMBI KdK (b()pl\-la C)-"U_[CCTBOBEUIH% XHMHHCCEMX 2TCMCHTOBR. ()CHOBHI—:IC CBECACHHA © CTPOCHHW aTaoMab. ,]IOKaBElTCJTbCTBﬂ CITOYKHOCTH CTPOCHMA
aromor. Oneitel Pesepdopaa. [lnanerapuas Mo1eik CTPOCHUS aTOMA.
CocTaB aTOMHBIX sjep: NMPOTOHBL, Helrpoubl. OTHOCHTENbHAS aTOMHas Macca. B3auMocBsash MNOHATHH «MPOTOH», «HCHTPOH», «OTHOCHTE/IbHAS
aTomMuas maccan.
Mamenenne quena nmpoToHos B A1pe aToMa — 00pa30BaHie HOBBIX XHMHYECKUX JJIEMEHTOB.
MamMeHeHMe yunciia f'iCFi'lDOIlOB B AlLpe aToMa — OGIJE'SOBQIHHC H3IOTOIIOB. C()chmcmmc OUpCOCICHHUC TTOHATHA EXHUMMHYCCKHI DIeMelT». Hzoton kax
PA3HOBHJIHOCTH aTOMOB OJHOIO XUMHMYECKOI0o 3JICMCHTA.
DekTpoHbL CTPoeHHE 3MEKTPOHIBLIX YPORHEH aTOMOB XHMHUUYCCKUX H1E€MEHTOB MAIIBIX 1EPUOIOB, [TOHATHE 0 3aBCPINCHHOM 3IEKTPOLLOM YPOBHE.
[lepuosiueckas cucTemMa XHMUYECKUX anemcHTos J. M. Menjgeneesa i Crpoelide aToMOB — (H3MUCCKHI CMBICI NOPAAKOBOIO HOMCPA 3MCMCHTA,
HOMeEpa I'PYILLLL, HOMEpa Nepruoaa.
HMameHeHue vncna 3CKT pPOHOB Ha BHCHIHCM 3JICKTPOHHOM YPOBHC aTOMa NHMHYCCRKOrO dieMenra — 06})133033}1”0 NOIKHTEABHLIX H OTPHILEATECIEHBIX
nosor. MoHsl. 0Gpazopaiike aTOMaMyU MCTANTOR U HeMeTaoR. [IpUyninl U3MEHEHHS MCTATHUCCKUX M HEMETA/INYECKUX CBOHCTE B EPHOAAN U
rpynnax. Obpasosarue GuHapseix coeauHenuit. [Tonsne ob nonuoil cssu. Cxemer 00pa3oBatins HOHHOM CBA3M.
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BaauMoacicTBHE ATOMOB JIJEMEHTOB-HCMETAIITOB  ME/LY coboli — o06pazoBanye JIBYXATOMHBIX MOJIEKYIL [IPOCTBIX  BCLICCTE. Kopanenrias
) : ‘ : = i e T e g
HenonsgpHas XHUMHYECcKas CBA3b. DIEKTPOHHBIC M CTPYKTYpPHDLIE dopmyasl. BzanMoneitcTe aTOMOR HEMETAMIOB MCUJLY CODOH — obOpazopaHae

GuuapHbIX COSMMICHUA HEMETa/lJIoB. DIeKTPOOTPHUATELHOCTE. KosanenTHas noagpHas cBsizb. [[oHATHE O BalEHTHOCTH Kak CBOUWCTRBE ATOMOB
00Opa30BEIBATD KOBAJIECHTHBIC XMMHYECKHC CBA3H. Cocrapnenue Qopmysl OUHAPHBIX COCAMHEHMI [T0 BAICHTHOCTH. Haxox/ieHue BaICHTHOCTH IO
dhopMyne OUHAPHOTO COCAMNCHHS.

B3anMoIcHCTBHE aTOMOB METANIOB MEKAY cobol — ot’Spa;soBaHHe METAIUIMYSCKUX KPUCTAIJIOR. [TousTHe 0 MeTANNIHYeCKol CRI3N.

Temoncrpaunu. Monenu aroMOB XHMHYECKHX oneMenToB. [lepuonmdeckas cuctema xumuueckux diemeHtoB JI. M. Mennenecsa (pasnuinsie
dbopmsr). UsroTosnenue Mofeneit Moekys GHHAPHBIX coeqnHeHNH. M3rotoBnesne Mo1eiu, WILTFOCTPUPYIOLIEH CBONCTBA METAILINYECKOH CBA3H.
[paktudeckue paborwr 1. Ilpasuna Texuuky OezonacHoctd mpu pabore B XuMuueckoM kabuuete. llpaeMpl oOpamenust ¢ IrabopaTOpHEIM
060pyI0BaHMEM U HArpeBaTeILHBIMHU TPUOOPaMH.

Konrpoabuas patora 1 1o reme: « ATOMBI XHMHYECKHX DJIEMEHTOB

Tema 2 [IpocThie BewecTna

[Tonoxenue METATOR U HeMeTALTOR B [leproanyeckon cucreMe XMMHUYECKHX DIIEMEHTOR

J1. U.Menneneesa. Bakueiilipe MpocThie BELIECTBA — MeTALIb (KENE30, ATIOMMHMN, Kalblikil. MarHuil, Harpuil, xamui). Oouwme (Qusnveckie
CROMCTBA METAUIOB. Bakuellie NpocThle BeUIECTBA-HEME Talibl, 00Pa30BalHbIE aTOMaMH KUCI0PO/a, BOA0OPOA, a30Ta. cepel, (hocdopa, yriepoia.
,\40.‘!(3[('_\,"5!].;1 OPOCTHIX BeLUeCTB-HCMEeTalJIOB — ROIOPOAd, KHCHOPO14a,

azoTa. ranorcHoB. OTHOCHTCNBHAS MOJIeKYIgpHas macca. CrnocoDHOCTL arOMOB XMMMHYECKHX 2MEMEHTOB K O0PA30BaHMIO HECKOIBKHX [IPOCTHIX
BCIECTB — AJIOTPONHA. ANNOTpolHble Moaudukauun kuciopona, docdopa, onosa. MeTannmueckne U HCMCTATHYECKHE CBOHCTBA 1IPOCTHIX
BeiecTB. OTHOCHTENBHOCTD 3TOrO [IOHATHS.

Ypeso Aporagpo. Konwdecrso semiectsa. Monb., Monsphas macca. Momsapabiit o6bem rasoofpasiublx BelIeeTs. Kparlble eIMHHUDBL U3MCPCHHS
KOJHUECTRA BEIIECTRA — MUITHMOML M KMITOMOITh, MIJITAMOTSPHAS U KUTOMOISIPHAS MAacChl BEIECTRA, MALTUMOIAPHDIA U KHTOMONAPHLIA 00BCMbI
razoodpa3HeIX BELIECTR.

Pacuersl ¢ UCIOIL30BIHHEM TTOHSITHH «KOIWYECTBO BELIECTBA», «MOISAPHAS MACCAY, «MOIIAPHBIN 00BLEM Ia30B»., «UHCI0 ABOrAIpo».

Jemouncrpamun. O3HakoMiieHue ¢ KoulekuKed MeTannos. O3HaKoMICHUE ¢ KOJIEKIIMCH HEMETAIITOB.

KonrpoJibuas padora 2 no reme: « llpocrsie seniecTsar

Tewma 3. CoepriHeHH T XUMHYECKHX 3/TeMEHTOB

Crenenb okucienns. CpaBHCHHE CTENIEHH OKHCIeHHs ¥ BanentHocTH. OupeseneHne CTENCHNH OKMCICHHS 3NEMEHTOB B OMHAPHBIX COC/IMHEHHUSX.
Cocrapaenue GopMyn GUHAPHBIX COSAMHEHNHH, 001WH cnocod KX Ha3BaHui.

BuHapHbc COEAMHEHNS MCTAMI0B i HEMCTANTOB: OKCHIBL XJIOPUILL CyIb(uan! u np. CocTasnetne ux GOpMYI. buiapipe coeMHEHHT HEMETALIOB!
OKCHIbBL, JCTYHYHE BOJOPOAHBLIC COCTHHCHMA. X CoCTaB W la3Badusd. lTpCL{C’f&BHTCJ’II‘I OKCHAOR., BOOA. _\_rl"."[el{licﬂblﬁ ras, HerameHas H3BeCTh.
[TpescTapuTeIn NeTYUHX BOAOPOIHEIX COSIWHEHUI: X 10POBOIOPO/L U AMMHUAK.

OcHOBANHUS, MX COCTAB W HA3BaHMs. PACTBOPUMOCTH OCHOBaHMil B Boze. [Ipe/cTaBuTeny [EOUeH: THIPOKCHIT HATPUS, KaIHs 1 Kaiblust. [lonstue
00 MHIUKATOPAX M KAUCCTBEHHLIX PEAKLIMUIX.
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K HCIOTRL. MX COCTAR H HaszBaHM4A. Knac.cH(pHKaIII/IH KHCITOT. Hpeﬂ(.‘{l'a}jlvi'l'{;'.l.i/l KHCIIOT!: CepHas, condHasa, asoTHas. llonsrue o0 mKane KHCAOTHOCTU

(mkana pll). Mamenenue oxpacku HHJIHKATOPOR.
Colu Kak NMpOU3ROJINBIC KMCJIOT W OCHOBAHWH, WX cocTaB U HazpaHud. Pactsopumocrn coneit B pone. [lpencraputenu coneii: XJIOPHJT HATPHS,

KapboHar 1 (ocdar KalbIl|g.

/\MO}’JCI’)IILIC H KPHCTAILIMHYICeCKHE BeIIeCTn.

MexMONCKYAPHEIE B3aUMONCHCTBHS. THIb KPUCTALTHUECKHX PEIIETOK. 3aBHCUMOCTD CBOKCTE BEIIECTR OT THIOR KPHCTAITHYCCKUX PELLETOK.
HucTsie BelnecTsa U cMecH. [IpuMepr! KUAKUX, TBEPABIX U razoobpasnbix cvecell. CBOACTBA YMCTHIX BELUECTR M cMecei. Mx cocTar. Maccosas
0OBEMHAs JI0TH KOMIIOHEHTA CMeCH. PacueTsl, CBA3aHHbIe ¢ HCIONB30BAHHEM TTOHATHS «10JIs.

Hemoncrpanyn. OOpasnpl 0KCHI0B, KMCIOT, OCHOBAHUH U COlleH. Moaenn KPUCTAILIMYECKHX PCIIETOK XJIOPUTIA HATPUA, aTMasa, OKCHId yIiepoaa
(IV). KncnoTHo-1enounble HHAUKATOPRL, H3MEHEHHE HNX OKPACKH B PasTHIHBIX cpefax. YHHBEPCAILHDLIH WHAMKATOP ¥ M3MEHEHUE €10 OKPacku B
pasnuuHbiX cpenax. [lkana pH.

JlaGoparopupie oneiThl. O3nakomicHHe co cpoifcTBamy amvuaka. Onpenelienne pH pacTBOPOB KHCIOTHL, LIEIOYH H BOJDL. Onpenenenve pH
TAMOHHOIO 1 S0J0YHOTO COKOB Ha cpese Mioi0s. (O3HakOMIleHue ¢ KOmleKuueil coneit. O3HakoMIeHe ¢ KOMUIEKLHEN BCLIECTE ¢ DA3HbIM THUIIOM
KpUCTATIIMHECKOR peticTRU. M3rotosicHne Mojeiel KpUCTALIMYEeCKHX PelIeToK. O3HaKOMICHHE ¢ 0Gpa3LoM TOpHOM OPOJIBL.

[TpaxkTuyeckue paborer 2. [Ipurorornenne pacTeopa caxapa M pacuer ero MaccoBOH 10U B PacTBOpe

Tema 4. U3MeHeHH, NPOHCXOASTIME ¢ BCUICCTBAMHU

[TousTne apnCHUM, CBA3AHHBIX ¢ H3MEHEHUSIMHU, IPOUCKOISAIIMMI C BELLIECTBOM.

Spinenus. CBA3aHHBIC ¢ U3MCHCHMEM KPUCTANTHUCCKOIO CTPOSHMS BELUECTBA MPH TMOCTOAHHOM €ro COCTABE, — (H3HUECKUe aBieHns. Ousnyeckue
ABJICHHA B XHMUW: TUCTHIUBALMA, KPUCTALIM3ALMNA, BBITAPUBAHKC U BO3TOHKE BELLECTB, QUILIPOBAHME U IICHTPUDYTHPOBAHHUE.

HRHSHH}I, CBAZAHHBIC C HM3IMCHCHHWEM COCTARA REIICCTRA, —— XHUMHUYSCKHe PEeaKIIHH. IIpngaKu H YCHIOBHA IMTPOTEKAHHA XHMHYCCKHXN pCElKLlHFI.
Brinenenue rennoTel 1 cpeta — peakimu ropenust. [loHsTre 06 3K30 - M JMI0TEPMHUCCKHX PEAKLIMAX.

3aKOH COXDAHEHHT MACChl BCHICCTB. XUMHUCCKME YpasHeHMS. 3HAYEHHe HHICKCOB M koddPuunenTos. COCTABICHNE YPABHEHUHA XMMHYECKHX
peaKUui.

Pacuernt 110 XHMHYECKUM ypaBHCHUAM. PEIcHNC 3aa4 Ha HAXOXACHUE KOMMYCCTBA, MACChl MM 0GheMa NPOLYKTA peakinM 110 KOJIHYCCTBY, Maccee
Wi 00BEMY MCXOIHOrO BCIIECTBA. PAacueTh ¢ MCLIONE30BANMEM MOHATHS «IOJS», KOIJA HCXOAHOE BEIIECTBO JAHO B BHIE pacTBoOpa ¢ 3amaHHOMH
MaccoBOH J0JIeH PACTBOPEHHOrO BELIECTBA UK COACPKHUT OLpEACTCHEYIO JOJIO TPUMECEH.

Peakuuu pasnomenns. IIpejcrapieHne 0 CKOPOCTH XMMUYeCKUX peakimii. Karamusatopsi. Dcpmentol. Peakunu coepunenus. Katanuruueckue u
HCKATAIMTHYECKHE PeaKuuy, oDpaTHMBle U HeoOpaTUMble peakuuu. Peaxkuuu 3amemieHus. Psiji akTHBHOCTH METIOB, €T0 HCHOAL30BAHUE JUIS
MPOTHO3UPOBAHUA BOSMOMKHOCTH MPOTCKAHUA PCAKLHA MEKUY MCTAUIAMM A KMCIOTaMH, PCakUMi BLITECHEHUS OIHHX METAIIOB W3 PACTBOPOR UX
CoNeH Apyrumu MetaiaMu. Peakninu odnvena. Peakiun Helitpaiuzauun. YenoBus NpoTeKanus peakuuii oOMeHa B pacTBOpax g0 KOHIA,

Tunbl xuMuueckux peakuuii Ha npuMepe CBOHCTB BOLL Peaxkims pasiokeHus — 3MeKTPoIIn3 BOAE. Peakinu coeMBeHus — B3auMOIeHCTRIC BOIbI
C OKCHIAMH MCTAJIOB U HEMETANTOB. YCIOBHE B3AUMONEHCTBUS OKCUIIOB META/IOB M HEMETALIOR ¢ BOjOH. [ToHITHE «rHApOKCHaby. Peaxinn
3aMCUICHUS — B3aUMOJICHCTBHE BOJLI ¢ MeTAIaMy. Peakiun oOMena — FuApONTH3 BElecTs.
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HemoucTpaunu. lpumepsl (uzuyecknux sieneHuii: a) nuaeicHue napaduua:; ©) BOTOHKA HMOAa WM OEH30MHON KUCIOTBL, B} PacTBOPCHHUE
OKpAUICHHBIX COJIeH; I') TUGPY3Hug AVIINCTBIX BEUIECTR ¢ rOpslici AaMIIOuKH HakatuBaHus. [IpuMepsl XUMUUECKHX sBICHUH: &) ropeHne Marus,
docdopa; 0) BlauMonCHCTBHE COMAHON KHCIOTBHI ¢ MPaMOpPOM HITM MeNOM: B) noliydeHue rujapokcuza meud (II): r) pacTBopenue MonyucHHOToO
FHAPOKCHIA B KHUCIOTAx: 1) B3auMoaehcrsue okcuna mead (Il) ¢ cepHoll KMCHOTON NpH HarpeBaHWM: €) pasjiOKCHHE NepManlaHara Kajus] K)
pa3.‘LO}KCHHC T'le(}KCP‘I,E{&

ROJIOPOJIA C MOMOTIEI HOKCH A MAPTAHIA U KaTana3sl KapTodens ui MOPKORK; 1) BaUMOJEHCTRIe pazdarneHHbIX KUCTOT ¢ MeTAIIAMH.
Ipakruyeckue padoTs! 3. [Ipusznakn XuMHYECKUX peakiuil.

KonTtpoabunas padora 3 no teme: «M3MeHEHHSs, MPOUCXOISILINE ¢ BELIECTBAMMU Y

Tema 5. PacTeopenue. PactBopnl. CBOACTBA pAcTBOPOB WICKTPOJIHTOB

PacTropenne kak pusuko-xuMutcckuil npouecc, llonstie o ruuparax u kpuctamiorgaparax. Pacrsopumocts. Kpuseic pacTrBopuMocTy Kak MOIENb
3aBUCHMOCTU PACTBOPUMOCTHM TREPABIX BELIECTR OT TeMNepaTypbi. HackileHHbIe, HEHACKIIICHHBIE U MePeChILIeHHbIC PACTBOPLI, 3HAYCHHUE PACTROPOR
11 IPUPOJIBL U CEIILCKOTO XO39HCTBA.

[ToHsaTHE 00 BMEKTPONUTAYCCKOH IMCCOLUAINN, DICKTPOIMTLL U HEINEKTPOIUTLL, MeXaHH3M AHCColalnil 3eKTPOIMTOR ¢ PA3IUUHBIM XapakTepoM
cpA3n. CTeNeHb DIEKTPONUTHYECKOH auccolitanny. CHilbHBIE M CTaldbIC AMEKTPOJIUTHL.

(OCHOBHEIE MIOJIDWKEHNA TCOPHH DIIEKTPOTHTHYCCKOH pucconnarmu. Monueie ypapHeans peakuuil. Peakiin odMeHa, wayume 10 KOHLA.
Kaacenhukanus HOHOB U UX CROVCTRA.

Kucnorsl, X kraccupurauus. Jinccollmalus KUCIOT W UX CBOMCTBA B CBCTC TECOPHH MIEKTPOIHTHUCCKON auccolManuu. Moleky/sipHbie H HOHHbIE
VpaBHeHUs peakiui. B3auMoaeicTBIe KHCIOT ¢ MCTAIIAMU. DIeKTPOXUMHUYECKUH Pl HANTPAACHUN MeTail10B, B3aumoaecTBIE KHCNOT ¢ OKCHAAMHU
METAUIOR. B3auMOIEHCTBHE KUCTOT ¢ OCHOBAaHMAMH —peaKilkug HelTpandzauumu. B3auMoscicTere KUCHOT ¢ comamu. Mcnosk3opaHue TaQuIMIb!
paC'l'BOpHMOCTH RIRIS XﬁpaKTCpHCTHKI-‘I XKHMHYCCEHX CBOFIC'I‘B KHCIIOT,

OcrHoaHud, ux kraccuduraiust. JlHccoumanyg ocHOBAHMH M WX CBOWCTBA B CBETE TCOPHH BIIEKTPONMTHYCCKOH muccouualMu. BzauMoineHcTRHE
oclosanui ¢ consmu. Menonksoranue TabinILl paCTBOPUMOCTH AN XapaKTEPHCTHKY XUMUUCCKUX CBOHCTB OCHOBaHUN. BianmoaelcTrue enoyed ¢
OKCHAAMM HCMETATITOB.

Coin, UX JHCCONMalMs W CBOHCTBA B CBEIE TEOPUM 3JEKTPONIMTHHECKOH Juccoudanny. B3aumonelicTere colel ¢ MeTaLiaMi, 0COOEHHOCTH ITHX
peaxnui. BraumoneicTnue conell ¢ conamu. Menonp3opanme Tadnuipl pacTBOPUMOCTH /IS XAPAKTEPHCTHKH XHMHYECKHX CBOHCTB COJel.
Obo0eHne cBeleHMi 00 OKCHaaxX, X KnaccuIMKALIMY U CBOHCTRAX.

["eneTHyecKUe psilibl METALIA M HeMETa/NA. [ eHeTH4ecKas CBI3b MEIKIY KilaccaMi HCOPraHHYECKUX BelECTB.

OKNUCIUTENBHO-BOCCTAHOBUTENLHBIC PEAKIIHN.

Onpe/cneHle creneHel OKMCIeHus Ui 3JIEMEHTOR, 00pa3ylonix BeUeCTRa PasHBIX KJIAcCop. PeakilMd HOHHOTQ OOMEHA U OKHCIUTEILHO-
BOCCTAHOBHTRIILHEIC PEaAKIHH, (_)KI'IC.H{IT{‘).-'[L H BOCCTAHOBHTCNL, OKHCICHHE H BOCCTAHOBIIEHHE. CTGC'I'EEIE.TIEHHC ypaBueimﬁ OKHCIIHUTENRIO-
BOCCTAHOBUTEIBHEIX PEAKIHI MCTOTOM MIEKTPOHHOTO Dananca.

CBOWCTBA IMPOCTLIX BENICCTB — METAJIOB U HCMCTAIIOB, KUCIIOT M CONEH B CBETE OKHCIHTENBHO-BOCCTAHOBHTEIbHBIX PeaKIii.
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JlemoncTpanuu. B3aumolieiicTBie pacTBOPOR XJIOpWjia HATPUS U HUTpaTa cepedpa. [TosryueHue HEPACTROPUMOIO FMAPOKCHIA U B3aUMOIEHCTBHE €r0
¢ KucrnoTamu. BaaumomeifcTBHEe KHCIOT ¢ OCHOBAHUAMH. B3auMonelicTsyue KUCIOT ¢ OKCHIAMH METAIIOB. B3auMOIEACTBUE KHUCIOT ¢ MeTallnaMH.
B3auMOJICHCTRHE KUCIOT ¢ COMsiMK, BiaumoucicTsue (ueiodeii ¢ kucjioramu. BiaumoaeiicTeue plesogelf ¢ okenaaMy HemeTannos. BlauMonencTane
nrenoueit ¢ consamu. llodydenne u CROMCTBA HEPACTBOPUMLIX OCHoBaHui. BianMonedcTane OCHOBHBIX OKCHIOB C KHC/IOTamu. BlaumonelicTaue
OCHOBHEIX OKCHIOB ¢ BOAOK. B3anMoAcHCTRME KUCTOTHLIX OKCUIOB ¢ LWET0YaMH.
[pakTiyeckue paboTbi 4. YcioBUs TEYCHUS XUMUYCCKUX PEAKITH MEHIY PaCTBOPAMH IAEKTPOJHTOB ZO KOHLA.
5. Peruenue dKCnepuMeEHTANLHBIX 3a1a4.
NToroas KOHTpPoJbHas paGora 3a KYpe xumuu § Kiaacca
npe,i'_lz\'le'l‘}ll:[!\ﬂ»i pe3svaLTATaMH M3VUCHUA npeiamMeTta « XAMUESLY STRISIHOTCS CAOCIYHOIIHE YMCH{HA!
Tena: «Bpegenue B xumuo. [peaver xumun»
BBIIYCKHUK HayYuTCA:
» PacxpbiBaTe CMBICT OCHOBHBIX NOHATHN: BEIIECTBO, XMMMUCCKHH 3JIEMCHT. OTHOCHTCIbLHAL ATOMHAT 0 MOACKYAAPHAA MACChl
e Has3blBadlb XHMMHHYCCKME ITTCMCHTBLL
&~  BBLIUHMCIETE OTHOCHTEIBHVIO MOJEKNIIAPDHYHY H MOITAPHYIO MACCh! BEIHICCTR. & TakKwe MacCOBVID 00 XHMHAYCCKOTO AIEMCHTA B COCIMHEHKUAX
JU1SL OLUEHKY UX TIPAKTHUECKON 3HAYHMOCTH:
» coBMOAaTh [1paBiiia Texiliku 5e301aCHOCTH NPH IPOBEACHUH Na0MOACHHH 1 OMbITOR
BLINVCKHUK HOAVHHT BO3MOKHOCTE HAYUHTLCS:
~  OIpcAcaalh pOilb PaziuaIHbIN BCINCCTB B IIPHPOUC H TeXHHKE.
5 XapakTepU30RATL METOIbI XUMHUECKOH HAYKH (HAOMONCHHE, CPABHCHUE. IKCIIEPUMEII T, H3MEPEHHE) U HX POJTh B IO3HAHAM MPUPO/Ib
Tema: «AToMBI XUMHYECKHX )ICMEIITOBY
BrinyckHUK HayuuTCA:
PackphbiBaTh CMLICT OCHOBHBIX MOUATHH: aTOM, H30TOIIL, XUMHYECKasH CBA3h. WICKTPOOTPHLATEBHOCTH!
()G'I.rHCH}J'J"b {1)3'13J'I‘-}k‘,{:j\'l'fﬁ CMBICT HOPATROBOTO HOMCPA DACMEeNTa, HoMepa Fpy ik, HOMeDa HepHOIA;
COCTABTSITH CXEMBI CTPOCHHMS aTOMOB NepBbIX 20 3meMenToB ieproanyeckoi cuctemsl [1. M. Menaeneesa;
Pa3NMYATH BUABI XHMUHECKON CBA3H: MOHUYIO, KOBATICHTUYIO HOSIPHYIO, KOBATCHTHYIO HENOMAPHYIO H MCTALTHICCKYIOL
H306paKaTh MCKTPOHHO-HOHNBIE (DOPMYIIbl BEIIECTS, 00PAa30BAlHBIX XUMUHECKHUMH CBA3AME DA3HOTO BAME.
BBITYCKHHK MOJYYAT BO3MOKHOCTH HAYYHTRCS:
£ QCO3HABATHL 3HAYCHKHC TCOPCTHHCCKHX 3HAHHI AT uparcni‘-iecnm‘»i AeATCRHOCTH HEeJIOBCKAL
F  OIUCKIBATR HAVHCHHBIC OOBCITH K&k CHCTEMb!, TPUMEHAL JOTHKY CHCTEMHOIO aHAlIH3a
Tema: «llpocTble BemceTar
BhINYCKHAK HAYUHTCS:
5 KIACCHPUUHPOBATE XHMHYCCKHE IEMCHTHI HA METALIBL, HEMETAlIbl, HHCPIHbIC JdeMeHTBI (rasbl) Al4 OCO3HAHMA BAKHOCTH

AN R P Vo

YIHOPAAOMEHHOCTH HayHHBIX 3H AHMT;
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#  BbLIMHCIHAThE KOJIMUYCCTBO BCIICCTB. OOBEM WK MACCy 110 KOIH4YeCTBY BEHICCTRA:

Bbll'l_\-'CKIlH}{ MOJIYYHAT BOZMOMHOCTL HAYHHTLCA?

» PAIBURATL KOMMYHHKATHBHYIO KOMIICTEHTHOCTh, ACTIOIB3YS CPEACTRA YCTHOR 1 1UCHMEHHOM KOMMYHHKAIIMK 1IP# padoTe ¢ reKciamu

yaeOHUKA H JOTIONHUTEALHON THTEPATYPOH. CIPABOHIILIMI TAOIUIIAMIL

»  TPOABIATE FOTOBHOCTDL K YBAKCHHIO HHOH TOYKH 3PCHHs [IPH 00CYK 18NN PEIYILTATOR BLITOTHEHHONH padoThl

Tewa: «Coenunenusa XuMHYECKHX Y IEMCHTOBY
BhINVCKHUK HayuuTCs:
#  OUPCICNSTh CTEITEHb OKHCACHUS YICMENTa B COSAMHCHUAX,

) S OUPEACHATL OPHUHAINCHKHOCTE BCUICCTB K ONPEACICHHOMY KJTaccy HEOPFaHHYECKUX BCHIRCTB]
- Pa3zanHarh IKCHCPHMCHTAILHO KHCHOTHL H DIE0YH, [MONB3YACH HILAHKATOPRaMI, 0CO3HABATL HeoOXOAMMOCTE COOIIOACHUY MED De20macoCTH

HpH (}GPQFTICHHM C KHCOOTANM Y W HISTOYaMH.

»  BBIFBIATH 2JaBUCHMOCTE CBOHCTR BEINCCTR OT CTPOCHUS HX KPUCTATTIHHCCKHX pE‘II}if'I'OKi HOUHBIN, dTOMHBIX. MOHCKVIHAPHBIX., METALIHHYCCKUX]

~ [PHUTOTORINTL PACTBOPH ¢ Orpe e ACHHONR MACCOBOH 10JeH pacTBOPEIHOTO BEHIeCT A

# COCTaBIATh q)OpM}f'J‘le HCOPraHMHCCKHX COCAMHCHUHN [10 CTEIEHAM OKHCICHHT DICMCHTOR. d TaKKe 3apsidaM MOHOB. YRKA3AHHLIM B rabymie

PACTBOPHMOCTH KHCIOT. OCHOBAHKH 1 COTeH:
BBIMVCKHUK 1101YIHT BOIMOKHOCTH HAYYHTHCS:

#  UCHOIBIOBATH HpHOﬁpG'I‘CHH‘MC IHANHA H YMEHHA B ﬂpélK’l'HIICCJ{OIj} JCHTCIBEHOCTH | HOBCEANERBHOMR WH3HY N4 HPUTOTOBACHUA PACTEOPOB

3a4aHHOH KOHUEHTPALMH.
Tema: «M3yveHeHHs, NPONCXOUSLIHE ¢ BEIIECTBAMUY
BBIILYCKHHK HAYUHTCA:
»# UPHBOAATH ITPUMEPLI XHMHHSCKHX [IPOLECCOB B IPUPOILE;
F  W300pakaTh CVIMHOCTH XMMHUCCKUX PCaKiii ¢ 1I0MOIUIBIO XUMHUUCCKUX VPABHCHHIL!
»  OOLSCHATDL PANIUYHBIC CTIOCOOL! KAACCHPUKAIIUN XHMUYECKHAX peariiuil;
# TPOBOANTE XMMUHYECKHE OILIThI H IKCICPUMEHTHL B OOBACHATE UX PC3YABTATLL,
BI;H’[}"C[{HHK NOJAYHIHT BOIMOKHOCTEL HAVYHMTRCH!
# 1IOHHMAarbh POjib XMMHUCCKHX NPOUECCOB. MPOTEKAMOIINUX B NTPHPOIC,
» IPAMOTHO 0OPAIIATLCS € BELICCTBAMU B IOBCENHERHON JKU3HHU.
Tem: «Pacropenne. Pacrsopni. Cpoitersa pactBopos MICKTPOIHTOB»
BpilVCKHUK HayuuTes:

»~  PACKPLIBATL CMBICT OCHOBHBIX MOHATHM: PACTBOPBI, ICKTPOJIHT M HEBHAeKTPOIUT.

BOCCTAHOBHTE L, OKHCJICHUE ¥ BOCCTAHOBIICHWE
7 OOBACHATH CVIIHOCTL PEAKWH HOHHOTO 0OMCHA:
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Vs

KJL&CCI‘IQ}HL{[/IPUBHI‘I: OKCHIL W OCHORAHMY MO CROUMCTBAM. KHUCIIOTH W COJIH 110 COCTABY.

COCTABISTh VPABHEHHs SMCKTPOJIUTHYCCKOM [IMCCOIHALMM KUCTOT, WeNOUCH. Colei: NoJHbIe U COKpPAIUEHHBIE MOHHbBIE YPABHCHHS PeaKITIi
00MeHa; YPaBHEHNs OKHCIHTEIBHO-BOCCTAHOBUTENBIBIX PEAKIIHH!

COCTARIATE YPABHEHMS PEAKLMH. COOTBETCTBYIOINX HOCHEI0OBATEILHOCTH ((LUEHOUKEN) peBpallcHiH HEOPranHIeCKUN BCILECTB PAasJIMUHEIX
KI14CcOoB;

HAZBIRATE ODIIME XUMUUCCKUE CROMCTRA, XapaKTCPHBIE /1S KaKA0ro U3 KJAacCOB HeOPraHu4yeCcKuX BELICCTE! KHCIOT, OCHOBAHUH, COJICH:
MPUBOAHTE MPHUMEPD! PEaKiHi. OATBCPAIAIOILNAX XEMHUCCKUE CBOMCTBA HEOPraHMYeCKUX BEUICCTBI OKCHAOB, KHLIOT. OCHOBaHUH U CONCH:
COCTABINTH OKHCIHTEALHO-BOCCTAIIOBHTENRHEN Oajanc (s M3VUCHHBIX PCakuuil) [0 MpeUIOKCHHBIM cXeMaM PeaKuMi M OlpeluesaTh
BEIECTBO-OKMCIHTENb 1 BEUICCTBO-BOCCTAHOBUTEND B OKMCIUTENLHO-BOCCTAHOBUTEABHBIX peariliix:

l'J.]JOBO AHTb II&GO}?&TO}"l-lblC OTITRITHL Il”J']'BCp}K}IaI-OILLHC NHMMWYCCKHS CROMCTREL OCHOBHLIN K1acCoB HGOpTaiI}‘I‘-]CCKHX BEHICCTB.

Bb[ﬂ\ CKHHUK HOJIYUWUT ROZMOMKHOCTH HaVHUTHCH:!

’
f

”~

COCTARTATEL MOJIEKYIAPILIE ¥ TOIHBIE MOHHBIC YPaBHEHKS 10 COKPALLEHHBIM HOHHbIM YPaBHEHHAM:

[IPHBOIHTE LIPUMEPhI PEAKIMH. [1011BEPKTAIOINX CYLIECTROBAHUE B32MMOCBIH MCHKILY OCHOBHBIMH KAACCAMH HEOPIaHHHCCKHA BEUIECTE,
HCTIOAB30BATH TTPHOOPETEHHBIC KIIOUEBRIC KOMICTEHTHOCTH NPH BHITIOTHCHHN HCCICI0BATCAbCKIN TPOTKTOR MO H3VUCHUIO CBOUCTB, C1IOCOBOR
NOIYYCHHA H paCﬂ()’.‘}lli]B&HIiH BEeILEeCTR

REIARIATE CYITICCTROBANMC TEHETHYCCKOH BIAMMOCBIIN MEKIY BCIIECTBAMMU B PITY. IPOCTOC BCILIECTBO — OKCHI — FHAPORCHT —— COTBS

9 kaacc.

Beegenne. O6mag XapakTepUCTHKA XHMIMeCKHUX 1eMEHTOR H XHMHUYECKHX Deakuui

[Meproxnuccrnii 3axou u Meprogudeckas cucrema xumudeckux daemenros J. . Mennereesa

XapakTepHCTHKA 2IEMEHTA [0 ero NONOKernIo B [lepromueckoli cncTeme XUMHYECKUX 37eMeHTOoB [l V. Menaeneesa. CBOHCTEA OKCHIIOB, KHCTIOT,
OCHOBAHHIL A CONCH B CBETE TCOPHH EKTPONUTHYECKON IUCCOUUALIHT H OKHCIIEHHS-BOCCTAHOBACHNS.

[ToHATHC O NEPEXOIHBIX WIEMEHTaX. AMPOTCPHOCTb. ['eHeTHHICCKHI PA MEPEXOAHOTO BAEMEUTA.
[Mepuomuueckuit 3axkon u [Tepuoanyeckas cuctema xumuaeckux anementos JI. M. Menneneesa.

Xumuyeckas Oprapysallis KUBOH M HEKMBOH npupojbl. XUMHYECKMH COCTaB dApa. MAHTHH H 3eMHOH KODBL.
JKUBBIX OPraHu3MoB. Makpo- ¥ MUKPOJIEMEHTEL

O60BIIeHHE CREIEHHH 0 XUMIUCCKUX PeakTmsx. Kiaccudrkanus XUMHUECKUX PEAKLMET 110 pasimaubIM IPH3TAKAM: «HHCIIO I COCTAE pearupyromux
W OGpasyIOMMAXCA BELIECTB», «TenyoBoi adderr», «HANpaBleHHe», «H3MEHeHHe CTeNeHeH OKncaCHUA HEMERTOB. 00Pa3yIOWKX pearupyoumne
RemecTRay, «hazay, «MCMoib30BaHie Katainsartopay. [ToHsTHE 0 CKOPOCTH XHMHYECCKOH peakuuu. PaKTOPLL, BIMAIONIHE Ha CKOPOCTL XHMUHECKUX
peaxiuit. Karagnsaropst v katanus. MHraOUTOpEL. AHTHOKCHAAHTEL.

XUMHUECKHe 3ACMeNThl B KIeTKax
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JlemoucTpaimn. Pasmiunbie GOpMbl Ta0/IHILbI J1. U.Mennencesa. Mojeny aToMOB JIEMEHTOB |—ro nepuogos. Mojeins CTPOCHUs 3EMHOrO T1apa
(1101epeyHblit pazpes). 3aBUCHMOCTH CKOPOCIH XUMPUECKOH PCAKIIHK OT MPHPOJBI PEarupyromuX BCHIECTE. 3aBUCHMOCTh CKOPOCTH XMMUYCCKOH
peakiyy OT KOHLUEHTPALMH PEarHpyoliX BeICCTE. 3apUCHMOCTH CKOPOCTH XHMUYECKOH PeaKuAn OT TUIOMIALK COMPUKOCHOBCHUA PearupyroLmx
BCLIECTR («KUTISLLHI CTTONY ).

JlaGopaTopHbIe ONBITHI 1. [Toayuenne ruApoOKCHIA LMHKA 1 pecredoBaiye ero cBOHCTR. 2. MOIEIMpOBalHE HOCTPOCHIA [TeproiuecKoH CHCTEMDI
xumugeckux anementos [1. M.Mennenecsa

JlparHocTHYeCKast KOHTPoJIbHas pabora

Tema 1. MeTanibl

TMonoxerre MeTannoB B llepHoauyecKoi cucTeMe XUMHYECKUX DJICMCHTOB J1. U. Menneneesa. MeTaniiyeckas Kpucraumieckas peeTkd i
MeranTuueckas Xumuyeckas cpa3b. O0mme GUInYecKiue cBOHCTBA METATLIOR. CHnaBbl X CBOMCTRA U 3HAYCHHE, XUMHHYECKHE CBOHCTRA MCTAJLTIOB KaK
BOCCTAHOBHTENEH, & TAKIKE B CBETC UX TOIOKEHUS B JIEKTPOXUMMUECKOM Psiily HalpsKCHUR METaILIOB.

Koppo3ust METaNI0B H ClOCOOb! HopbObi ¢ Hel. MeTaitsl B TPUPOE. O6mme crnocodsbl UX MONYJEHHSI.

O06mas XxapaKTePHCTHRA [eJOUHBIX MCTALIOR. MeTainst B npupoe. Ofiue ciiocodbl HX HOMY4EHHUS. Crpocuue aromos. [1les104HbIe METalTbl —
npocTeie BeriecTRa. BakHene cOeTMBeHNs HICTOTHBIX METAIIOB —OKCHIBL THAPOKCHBL U COM (XJIOPUILL, kapboHarsl, Cy1b(arTsl, HUTPATBhI), HX
CBOMCTBA M IPUMEHEHUE B HAPO/IHOM XO3AHCTRC. Kanuiinpie yn1oOpeHus.

Ofias XxapaKTepucTHRA )JIEMECHTOB raapuoi moarpynust I rpyunst. CTpoenne aToMoB. [{enounozeMebHBE METALIB — TMPOCThIE BEIIECTBA.
BaskKeHIIMe CoeaMHeNr ENoYHO3EMEIbIBIX METATUIOB — OKCHIBI, PHAPOKCHAR! M COTH (xmopuibl, KapOOHATLI, HUTPATDI, cyibarsl, gocdars), UX
CROMCTBA M TPHMEHEHHE B HAPOJHOM X034 HeTne.

Amomuanii. Crpoeie aromMa, QU3AYCCKUE H XUMHICCKHC cpoiictea mpoctoro BerecTra. COSHMHEHHS AJFOMUHHA — OKCHA H THAPOKCHJL, MX
andaoTepublit xapakrep. Baxuenue oy alOMUHAS. [TpuMeteHne ATHMAHAL U €10 COENTMHERNIA.

Kenezo. CtpoeHue atoMa, (PU3NUECKUC U XUMHYICCKAC CBOMCTBA NPOCTOrO BElIceTRa. [ CHETHIECKHE PRI Fe2+ u Fe3+. Baxueliue COJM Kelesa.
IpaycHpe JKelle3a U ero COC/IMHECHN M8 TPUPOIR H HAapOJHOTO X03gicTRA.

Jlemoncerpamun. O0pazithbl WETOULEIX W [IEIT0YHO3CMEJILHBIN veranno, O6pasubl Crnasos. B3auMOJCHCTBHE DPACTBOPOR KHCIOL u conell ¢
veranmami, TlofyueHue TMAPOKCHIa IOMHHHS M HCCIENoBagHe Cro crolicts. BiamMoleiictBhe Kejesa ¢ COJAHOi KMCIOTOH. [osyuenne
riapoxenzos kenesa (11) u (1) w uzyduchue ux CBOMCTB.

[MpaxTuyeckne padorsl. 1. OcymecTBACHHE TEHOUKH XHMUYCCKUX npespaticuuii. 2. Honydenue 1 croficTea coejauHenuil MeTamwion. 3. Pemenye
f)KCHCpMMeHTHﬁbelX 3d14a4 Ha pacno:zuaﬁalme H IIOJIYHEHHC COC,‘IMHCI—I[/IITI MeTall10B.

Konrpoannas pabora Nel 1o Teme MeTanibm

Tema 3. Hemeraannbl

O6mas xapaKiepucTUKa HEMETAILIOB: HOTOKCHHC B [TeproMUCCKOH CACTEME XUMUYECKIX STICMCHTOR J1. U.Menacneena,

0COBEHHOCTH CTPOEHUS ATOMOB, JMEKTPOOTPHLATEIBHOCT (DO) Kax Mepa «HIEMETAITHIIIOCTHY, P 30. KpucramindecKoe CTpoeHne HEeMETanos —
MPOCTHIX BEINECTR. AJIIIOTPOTIUS. dusnueckue cpoiicTea HemeTauor. OTHOCHTEIBHOCTD MOHATHH «MEeTalTy U « HeMeTAJTD.
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O61Easi XapaKTepUCTHKA TajorcHos. CTpOeHHEe aTOMOE. [IpocTrie BemwecTBa W OCHOBHBIC COCMHEHHS TaNOrCHOR, HX csoMcTra. Kparkue cBencHus

- o xzIOpe, Bpowme;-Prope ¥ wone. | [puMeEeHHe TAoreHoB i X COCIIHHEHNH B HAPOJHOM XO034HCTBE. i S - et g S et
Cepa. CTpoeHEe atoMa, AIJIOTPONHS, CBOHCTBA M NPUMCHCHHE pomGugeckod cepbl. OKCHABI CEphI (IV) # (VI), ¥x DONydYeHHE, CBOHCTBA M
npumeHenne. CepHas KHCIOTA U €¢ COJH, UX IIPUMEHCHHE B HApOIHOM x03siicTBe. [IpON3BOACTBO CEPHOH KMCTIOTBL

Asot. CTpoeHue aroMa # MOIEKYIBI, CBOMCTBA 1IPOCTOI0 BEIICCTBA. AMMUAK, CTpOeHHe, cBOHCTRa, NONyueHue U MPHMEHCHHUC. Comm aMMOHUS, HX
cBoticTa 1 mpumerenue. Oxenapl asoTa (1) u (IV). AsoTHas xuciora, ee CROMCTBA ¥ ipuMeHerre. HuTpaThl 1 HUTPUTEL, ImpoONieMa UX CONEpIKaHus B
CeTBCKOXO03IHCTREHHON IPONYKIMY. A30THEIE YIOOPEHHS.

®ocdop. CTpoeHne atoma, aNOTPONHKS, CBOHCTBA Gemoro u kpacHoro ¢pocdopa, HX IPAMEHEHHE. OcHoBHBIE CoeTuEeHns: oxcua docodopa (V) u
oprothocdopras kucnota, hochatst. ocdopusre yaoOpeHus.

Vraepoa. Ctpoenue aroma, aUIOTPONHI, cBOMCTBA MOIM(pUKaLMH, TPUMCHCHHC. Oxemmpt yriepona (II) u (IV), ux cB
KapGoHaTsl: KalIbIAT, COla, IOTall, HX SHATIEHHE B IPUPONE U JKHAZHH YeNOBEKA.

Kpemunii. CTpoenne aToma, KPHCTAIIMYCCKHH KpeMHHH, €0 CBOMCTBA M IIPUMCHEHHC. Oxcup xpemuusg (IV), ero NpHpOIHBIC Pa3HOBUIHOCTH.
CryvKaTsL, 3HAUCHHE COeTUHEHNN KPeMHYS B XHBOM U HexuBo# npupoze. [lonsrue o CHJIMKATHON MTPOMBIIIIICHHOCTH.

Temoncrpanum. [Jorydenye U pacriosHaBanue Bogopona. KauecTBeHHAS peakiusd Ha FIOTCHUA-HOHBL. DB3aHMOICHCTBHE KOHIIEHTPHPOBAHHOMH
a30THOH KHUCIOTHL C MEHABIO.

JlaGopaTopusie omerTel. O3HakoMieHde € COCTABOM muHepasibHOM Bogel. 30. CpoiicTa pasbaBIcHHOH cepHoil KACIOTHL. M3yueHue CBOMCTB
avmmaKa. PacriosHaBanye comeil ammonns. Lopenme docdopa Ha Bosayxe B B Kucmopoxe. Pacmosznapanue docdaros. I'openue yris B KHCIOpOJE.
I[Tepexon kapOOHATOB B THAPOKAPOOHATEL.

IpaxTudeckne padorel. 4. PeieHne dKCICPUMEHTAIIBHBIX 3a1d1 TIO TEMC «IToxrpynma xucnopoma». 5. Ilomydyenue, cobupanie 1 pacTo3HABAHNC
rasoe.

Kontponbnas padora Ne2 o Teme : Hemerannsry

Tema 5. O6oGmenune 3HAHAN 10 XMMHH 32 Kypc 0cHOBHOIT mxoasl. [loaroreska K rocyjapcTBeHnol uroropoii arrecraunn (I'MA)
ITepuomnaeckuii 3axod i Ilepuomuyeckas CHCTEMa XAMUYIECKHX SICMEHTOR 1. . Mengencepa. ®uspaeckuii CMBICI NOPAIKOBOTO HOMEpa DIIEMEHTa,
HOMEPOB TIEPHOMIZ ¥ TPYIIbL. 3aKOHOMEPHOCTH M3MCHCHHA CBOHCTB DJIEMEHTOR 1 UX coemuHeHuil B TEPUONIAX ¥ IPYINHAX B CBETE IIPEACTABICHHHA O
CTPOCHHH aTOMOB d7leMeHTOoR. 3uadenue [lepromyeckoro 3akoHa.

Brbl XEMUUECKHX CBA36H U THITEL KPHCTAUTMYECKHX PEmeToK. B3anMocBs3p CTPOCHUS CBOMCTB BEIIECTB.

Kraccupukamus: XHMHAYECKIX PEAKIHH [0 PasITMYHEM TpH3HAKAM (4HCIIO M COCTAaB PEATHPYIOIIAX M 00PasyIOMUXCS BEIIECTB; HAIMYAE IPAHHMILL
pazmena (as; TemnoBod >¢QeKT; HIMECHEHHE cTernenell OKMCIEHHS aTOMOB; HCIIOJb30BaHME KaTalu3aropa, HampaBjCHHe npotekanus). CkopocTs
XHMEYECKHX Peakiuit 1 (paxtopsl, Bimsommye Ha Hee. O6paruMOCTh XHMIIECKIX peaKIuii i CIOCOOE! CMETNEH st XAMIYECKOT0 PaBHOBECHA.
IIpocTeie ¥ CHOMKHbIE BemecTna. MeTallibl i HEMETAIITBL I'eHeTHYECKHE PAIBI METANTA, HEeMETaIa U IIEPEX0AHOTO MeTallIa. OKCHABI B THAPOKCH/IBI
(ocHOBaHWS, KHUCIOTHL aM(bOTEpHBIC THIPOKCHIBL), COTH. Ux coctas, Kiaccuukaimps u oOmue XMMUYECKHE CBOHCTBA B CBETC TCOPHH
SIEKTPOTUTHYECKON JTHCCOMMAIIHH.

Hroropasi KOARTpo/bHAs padoTa 3a Kype XuMuH 9 Kjracca

olicTBa H TIPUMECHECHHE.
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