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1. MOSACHUTEJIbHASA 3AIIUCKA
1.1 Obwasn xapaxmepucmuxa npoepammoi
Pabouas mporpamMma cocTaBiieHa B COOTBETCTBUH C:

[Tpuka3z MunuctepctBa oOpasoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadbps 2010
r. N 1897 "O6 ytBepxaennn @enepanbHOro rocyaapcTBEHHOr0 00pa3oBaTEILHOTO CTaHIapTa
OCHOBHOT'0 00111€T0 00pa3zoBaHus "

IMucema Munobpaayku Poccun ot 19.04.2011 1. Ne 03-255 «O BBeneHue QenepanbHOrO
rOCYJIapCTBEHHOT 0 00pa30BaTEIbHOrO CTaHAapTa 00IIEro 00pa3oBaHMD

[TpumepHOii OCHOBHOW 00pa30BaTEILHONW MPOrPaMMBI OCHOBHOI'O 00mIero o0pa3oBaHHs
(omoOpenHas peuieHueM ¢eaeparbHOro y4eOHO-METOAUYECKOr0 OOBEIMHEHHS MO 00IeMy
obpazoBanuio (rmpotokoa Nel/15 ot 08.04.2015, BXOQUT B ClEHANIbHBINA TOCYIapCTBEHHBIN
peecTp MpUMEPHBIX OCHOBHBIX 00pa30BaTENbHBIX IPOTPAMM)

ITpuka3 MuHnucrepcTtBa oOpa3zoBanusi U Hayku Poccuiickoii @enepanuu ot 31.03.2014

Ne253 «O6 ytBepknenun ¢enepanbHOro MmepedHs Y4eOHUKOB, PEKOMEHAYEMBIX K
UCIIOJIG30BAaHUIO  TPH  peajM3allid  HMMEIONMX  TOCYAAPCTBEHHYIO  aKKpPEAUTAIHIO
00pa3oBaTeIbHBIX MPOTrPaMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOINEro, CPeAHero OOIIero
o0pa3oBaHMs»
COOTBETCTBHUM C IpHUKa30oM MuHHCTEpPCTBA 00pa3oBaHus 1 Hayku Poccuiickoit @enepanun ot
31.03.2014 Ne253 «O06 yTBepkaeHUU (enepalbHOro NMepedHst y4eOHUKOB, PEKOMEHIYEMbIX K
WCTIONB30BAHUIO  TPH  pealM3alld  HMEIOIUX  TOCYAApCTBEHHYIO  aKKpPEAUTAIUIO
00pa3oBaTeIbHBIX MPOTrpaMM HAYaJLHOI'O OOINEro, OCHOBHOTO OOIIEro, CpegHero OOIIEero
o0pa3oBaHMs» U3YUEHHE Kypca « XMMUS» UCTIOIB3YIOTCS YUYCOHUKH:

Xumus. 8 xnace: yueonux/ O. C. I'abpuensn, Cusornazos B.1., Cnaakos C.A. — 5-¢
u3a., crepeotun. — M.: Ipoda,2017. — 287c¢.: um.

Xumus 9 knacc: yueonux/ O.C. I'aGpuensis.- 5-e usn., crepeorur.-M.: [Ipoda, 2017. — 319,
WL
1.2 Ilenu u 3a0auu uzyuenus xumuu

Dopmuposanue y y4amuxcs XUMHUECKOW KapTHHBI MHpa KaK OPraHMYECKOH YacTH ero
LEJIOCTHON €CTECTBEHHOHAYYHON KAPTUHBI

Paszeumue mo3HaBaTeIbHBIX WHTEPECOB, HHTEIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEMH
ydaluxcs B IPOIECCe HM3YYCHUS WMHU XHMHUYECKOW HAayKM W €€ BKJAJ B COBPEMEHHBIN
HAaYYHO-TEXHUYECKUI IIpOorpecc

Dopmuposanue BaKHEUIIMX JIOTUYECKMX OIEpaluii MbIIIIeHUS (aHalIM3, CHHTE3,
0000111eHe, KOHKPETH3allHs, CPaBHEHHUE U AP.) B MpOIlecce MO3HAHUS CHCTEMbI BaXKHEHITMX

HOHSITI/If/i, 3aKOHOB U TCOPI/Iﬁ 0 COCTaBEC, CTPOCHUHU U CBOMCTBaX XMMHUYECKHUX BCIIICCTB
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C

Bocnumanue yOSKXIEHHOCTH B TOM, YTO NMPUMEHEHHE TOJIYYCHHBIX 3HAHWW M YMEHHUH IO
XUMHUU SIBIIIETCS OOBEKTUBHOW HEOOXOIUMOCTBIO NIl 0€30macHOil paboThl C BEUIECTBAMU U

MaTcpuajiaMu B 6BITy 1 Ha IPOU3BOACTBC

— Ilpoexmupoeanue 1 peanu3ayus BbIITyCKHUKaMU OCHOBHOM LIKOJIbI JINYHOM 00pa30BaTeIbHOM

TPAeKTOpUH: BBIOOp Mpoduiast OOydeHHs B CTapuield IIKOJEe WM MPOQECCHOHAIBHOTO

00pa30BaTEIBHOIO YUPEXKICHUS

T Osnaodenue KIOYEBBIMU KOMIETEHIMSIMH (Y4eOHO-TIO3HABATEIbHBIMH, WH()OPMaLOHHBIMH,

OECHHOCTHO-CMbICJIOBBIMU, KOMMYHI/IKaTI/IBHBIMI/I).

1.3. HopmamuseHvle axmol

®denepanpHbiid 3aKkoH oT 29.12.2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepa-
L.

®denepanbHbI TOCYIaPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOIO 00IIero odpa3osa-
Hus (nmpuka3z MunoOpHayku Poccun ot 17.12.2010 Nel1897) ¢ usmenenusimu (rnpuka3 MuHo-
Oopuayku Poccun ot 26.11.1010 Ne1241)

[IpumepHas oOpa3oBaTenbHas MporpaMma OCHOBHOTO obiero odpaszoBaHus (onodpeHa Pe-
nepanbHbiM YMO, mpotokon 1/15 ot 15.04.2015)

VYcera 'BOY COLI Nel c. IIpuBomkbe MmyHununansHoro paitona Ilpusomkckuit Camapckoit

obiactu

1.4 Ponw yuebHoco Kypca, npeomema 6 00CMUNCEHUU 00Y4aAIouWUMUCS NIAHUPYEMbIX pe3ylbma-

moe (npeomMemHvix, MemanpeoMemusvlx U JUYHOCMHBIX) OCBOEHUsl OCHOBHOU 00paszo-
8AMENbHOU NPOSPAMMbBL  HAYANLHO20 00uje2o0 Ul OCHOBHO20 00we20 00pa306aHUs.
00pa308amebHOCO YUPEHCOeHUs.

B mporecce ocBoeHMsS MPOrpaMMbl Kypca XHMHH JIJII OCHOBHOW IIKOJIBI y4Yal[uecs
OBIIQJICBAIOT YMEHHSIMH CTaBUTh BOIPOCHI, HAOIONATh, OOBSACHATH, KIIACCH(UIIUPOBATH,
CpaBHUBATh, TPOBOJUTH JKCIHEPUMEHTHI W HWHTEPIPETHPOBATh BBIBOABI HAa WX OCHOBE,
OIpenesaTh HCTOYHUKH XMMHYECKOH MH(OPMALIUHU, MOJIy4YaTh U aHAJIM3UPOBAThH €€, a TaKKe
TOTOBUTHh HA 3TOM OCHOBE COOCTBEHHBIM WH(GOPMAIMOHHBIN MPOAYKT, MPE3CHTOBATh €ro U
BECTH JIUCKYCCHIO.

[Tporpamma Kypca XHMHH JJIsI OCHOBHOM IIKOJBI pa3padaThiBaliaCh C YYETOM
[EPBOHAYAIILHBIX MPEACTABJICHHUM, IOJYyYEHHBIX YyYallMMHCS B HayaJlbHOH IIKOJE IPH
M3YYEHUHU OKPYKAIOIIEro MUpa.

HecmoTrpst Ha TO, 94TO TporpaMMa HOCHT OOINEKYJIBTYPHBIH XapakTep M HE CTaBUT
3aaqy TpoeCCHOHALHONW IOATOTOBKHM Y4YallUXCs, TeM HE MEHee, OHa IO3BOJISICT UM

OIIPEIENUTHCS ¢ BBIOOPOM Mpoduiisi 00ydeHus B cTapiield mKoJe.
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Jluunocmuule, Memanpeomemmuovie u npeoMemHule pe3yabmamsl 0C80EHUS yUeOH020 npeomema

JTuunocmmnoie pezynomamot 00yuenus

Yuawuecs oonorcnor:

T 3uams u noHumMams. OCHOBHBIE MCTOPUYECKUE COOBITHSI, CBA3aHHBIC C Pa3BUTHEM XUMHH U
o0IIecTBa, TOCTIKEHUS B 00JIACTH XMUMHH U KyJIbTypHBIE TPaIUIIUU (B YACTHOCTH, HAYYHbIE
TPaJUIIMK) CBOCH CTPaHbI, OOIIEMUPOBBIC TIOCTHKCHHS B 00JIaCTH XUMUH, OCHOBBI 3/T0POBOTO
o0pa3a )KU3HU, TpaBUJIa TIOBEACHUS B YPE3BbIUAMHBIX CUTYAIIHIX, CBSI3aHHBIX C BO3/ICHCTBHEM
pa3MYHBIX BEIIECTB, CONMANBHYIO 3HAYMMOCTh M COIEpKaHue Mpodeccuil, CBSI3aHHBIX C
XUMHUEH, OCHOBHBIE IMpaBa M OOS3aHHOCTH TpakJaHWHA, CBS3aHHBIE C JIMYHOCTHBIM,
npo¢ecCHOHaIbHBIM U KU3HEHHBIM CaMOOIIPEIeIECHUEM.

" Ucnvimvieams: YyBCTBO TOPIOCTH 3a POCCUHCKYIO XHMHUUYECKYI0 HAyKy M YBAXKEHHUE K
HUCTOpUU €€ pa3BUTHUA, YBAKCHUE W NPUHATHE JOCTHXKECHUH XHUMUU B MHUPE, YBAXKEHUE K
OKPYKAIOIIUM — YMETh CHyLIaTh W CIbIIIATh NapTHEpa, NpPU3HABATh MPABO KaXJOro Ha
COOCTBEHHOE€ MHEHHE U TMPHHUMATh PELICHHs C Y4YeTOM TMO3MLIMNA BCEX YYaCTHHUKOB,
CaMOyBa)XKeHH € U SMOIMOHATILHO-TIOJIOKUTEIIbHOE OTHOIIEHHE K cebe.

T Ilpusnasams: LEHHOCTb 370pPOBbS, HEOOXOAMMOCTh CAMOBBIPAXKEHUS, CaMOpeaTn3aluu,
COLIMAJIbHOTO MPU3HAHMS.

" Oco3naéams: TOTOBHOCTh K CAMOCTOSATEIbHBIM IIOCTYNKaM U JEHCTBUSAM, NPUHATHIO
OTBETCTBEHHOCTU 3a MX PE3YJbTaTbl, TOTOBHOCTb OTKPBITO BbIpakKaTb M OTCTAaWBaThb CBOKO
MO3UIUI0 U KPUTUYHO OTHOCUTHCSA K CBOMM IOCTYIIKAM.

T Ilpossnams. NOOPOXKETATEIBHOCTh, TOBEPHUE M BHUMATEIHLHOCTh K JIFOJSIM, TOTOBHOCTh K
COTPYIIHUYECTBY M Jpyxk0Oe, OKa3aHWI0O IOMOIIM HYXJAIOUMMCS B HEW, YCTOMYMBBINA
MO3HABATENIbHBIN UHTEpPEC, MHUIIMATUBY U JII0O03HATEIHHOCTh B M3YyUYEHUU MHPA BEIIECTB U
peakuui, LeNeyCTPEMIIEHHOCTh M HAaCTOMYMBOCTh B JIOCTM)KEHMM IL€J€H, T'OTOBHOCTh K
IPEONONICHUI0 TPYyAHOCTEH, YOEXKIEHHOCTh B BO3MOXXHOCTH TMO3HAHUS MPUPOJIBI,
HEO0OXOAMMOCTH Pa3yMHOI'0 MCIIOJIb30BAHUS JOCTUKEHUN HAYKH M TEXHOJOTHH IJIsl Pa3BUTHUS
of1iecTBa.

T Vmems: ycTaHaBIMBATh CBSI3b MEXKAY LEJIbIO U3YYEHUS XUMHUHU M TEM, I 4Yero OHa
OCYLIECTBISETCS (MOTUBAMH), BBINOJHATh MPOrHOCTUUECKYIO CaMOOIICHKY, PEryJUpYIOILyIO
AKTUBHOCTH JIMYHOCTU Ha 3Tale €€ BKJIKOYEHUS B HOBBIM BHJ JIESITEIbHOCTH, CBSI3AHHBINA C
HayajoM M3y4YEHUS HOBOTO y4e€OHOTO MpeAMeTa — XHMHH, BBINOJIHATH KOPPUTHUPYIOIIYIO
CaMOOIIEHKY, 3aK/IIOYAIOIIYIOCSd B KOHTPOJIE 32 IMPOLECCOM H3YUYEHUS XMMUU U BHECEHUS
HEOOXOJIMMBIX KOPPEKTUB, COOTBETCTBYIOIIMX dTallaM M CHOCcO0aM M3ydeHHUs Kypca XUMUH,
CTPOUTh KU3HEHHBIE M TPOQPECCHOHANBHBIE TJIaHBI C yYETOM KOHKPETHBIX COIIHMAIBbHO-

HUCTOPHUUYCCKUX, ITOJIUTUICCKUX U S9KOHOMHNYCCKUX YCHOBI/Iﬁ, 0CO3HaBaTh COOCTBEHHEIE
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LIEHHOCTU U UX COOTBETCTBHE MPUHUMAEMBIM B KU3HU PELICHUSM, BECTH JUAJIOT Ha OCHOBE
PaBHOMPABHBIX OTHOIIEHUHA W B3aMMHOIO YBA)XCHUS, BBIACISATh HPABCTBEHHBIM aCIEKT
MOBEJCHUSI U COOTHOCUTBH IIOCTYNKH U COOBITUS C NPUHSATHIMH ITUYCCKHMMH HOpPMaMH, B
npejenax CBOMX BO3MOXHOCTEM  MOPOTHUBOJIENCTBOBATH  JICHCTBUSIM W BIIMSHUSM,

IPEACTABISIIOIIUM YI'PO3Y KHU3HH, 310POBbI0 M 0€30MaCHOCTH JITYHOCTH U 00IIECTBa.

B coorBerctBuu ¢ ®I'OC ocHoBHOro o0mero oOpa3oBaHHs ydaliuecs MTOJDKHBI
OBJIaJIETh TAKUMHU TO3HABATEILHBIMU YYEOHBIMU JIEUCTBUSIMHU, KaK yMEHHE (POpMyIHpOBaTh
mpobjeMy W THUIIOTE3y, CTaBUTh LETHM M 3aJladyd, CTPOHUTH IUIAHBI JOCTIKEHUS IeleH u
pelIeHMs TOCTaBIEHHBIX 3aJ]1ay, IPOBOJUThH KCIEPUMEHT U Ha €ro OCHOBE JI€NaTh BHIBOJBI U
YMO3aKIIIOYEHHUs, MPEACTABIATh MX M OTCTauBaTh CBOIO TOYKYy 3peHus. Kpome »storo,
ydamuecs JOJDKHBI OBNAJeTh IMPUEMaMH, CBS3aHHBIMU C ONpENeJIeHUEM MOHSTHIL:
OrpaHUYMBATh MX, OIUCHIBATH, XapaKTEpU30BaTh M cpaBHUBaTh. Clel0BATENbHO, IpPHU
U3yUYE€HUN XMMUU B OCHOBHOM IIKOJIC y4aliuecs JOJDKHBI OBIAAETh YUeOHBIMH JCHCTBUSIMH,
MO3BOJSIOMMMHA WM JOCTMYb  JIMYHOCTHBIX, TMPEIMETHBIX W  METalpeIMETHBIX
00pa3oBaTEIbHBIX PE3YIbTATOB.

[Ipennmaraemasi mporpamMma O XHMHH PacKpbIBaeT BKJAJ Y4eOHOrO MpeaIMeTa B
JNOCTIDKEHHE IIeied  OCHOBHOrO o0miero oOpa3oBaHHsI U ONpeAenseT BaKHEHIme
CoZIep)KaTeNIbHbBIC JINHUM TIPEAMETa:

*«BEIIECTBO» - 3HAHHE O COCTaBE€ M CTPOEHUU BEUIIECTB, HX CBOWCTBAX H
OMOJIOrMYECKOM 3HAUEHHU;

*«XMMHUYECKasl peaKiUs» - 3HaHME O NPEBpPaAIICHUAX OJHHX BEIIECTB B JpYrHe,
YCIIOBUSIX MTPOTEKAHUS TAKUX MPEBPAIICHUSAX H CIIOCO0aX yITPaBICHUS PEaKIIHSIMH;

*«(IIPUMEHEHHE BEIIECTB» - 3HAHHE U OMBIT 0€30MacHOro o0palleHusi C BEIIeCTBAMHU,
MaTepuanaMu U MpoleccaMu, HE0OOXOAUMBIMH B ObITY M Ha TPOU3BOJCTBE;

*«SI3bIK XUMHUUY - ONIEPUPOBAHUE CHCTEMON BAXKHEHIINX XUMHYECKUX MOHITUN, 3HAHUE
XUMHUYECKON HOMEHKJIATYPhI, a TaKXKE BJIAJICHHE XUMHUYECKOW CHUMBOJIMKOW (XUMUYECKUMHU

dbopmMynamMu U ypaBHEHHSIMH).

1.5. Mecmo yuebnoeo npeomema 6 yueOHOM niaue

B nponecce ocBoeHus mporpaMMbl Kypca XHMHUHU Il OCHOBHOM IIKOJIBI y4dalllUecs
OBIIAJICBAIOT YMEHHSIMH CTaBUTh BOMPOCHL, HAOMIONATh, OOBICHATH, KIAcCH(UIIMPOBATH,

CpaBHUBATb, IMPOBOJUTL OKCIICPUMCHTBI U MHTCPHPECTUPOBATH BBIBOJABLI HAa HX OCHOBC,



OIpenesTh UCTOYHUKN XMMHUYECKON MH(pOpMaIiK, [T0JIy4aTh U aHAJIM3UPOBATh €€, a TaKkKe
TOTOBUTh HA ATOW OCHOBE COOCTBEHHBIM MH(OPMAIIMOHHBIN MPOIYKT, MPE3EHTOBATh €ro U
BECTH JIUCKYCCHIO.

[Iporpamma Kypca XuUMHUM JJIsI OCHOBHOM IIKOJBI pa3palaThiBajach € YYETOM
INCpBOHAYAJIbHBIX HpeﬂCTaBHeHHﬁ, MMOJIYYCHHBIX Yy4YallUMHUCSI B HavaJabHOM IITIKOJIC Inpu
M3Y4YEHUH OKPYXKAIOLIEro MUPA.

Hecmotpst Ha TO, 4yTO mporpaMMa HOCUT OOIIEKYJbTYPHBIH XapakTep M HE CTaBUT
3aady MpoEeCCHOHAIBPHON TOATOTOBKM y4YallUXcs, TeM HE MEHEee, OHa IO3BOJSIET UM

OIIPEIENUTHCS ¢ BBIOOPOM Mpoduiisi 00ydeHus B cTapiield mKoJe.

basucHblil yueOHBIN MJIaH HAa U3yuyeHHWE XUMHH B OCHOBHOMW ILIKOJE OTBOAUT: B 8 U 9

KJ1accax 1o 2 yueOHBIX 4aca B HEJIeI0, 110 68 4acoB B rofI.
1.6. l{enu u yennocmuule opueHmupsbl co0epIHcanus yuebrnoco npeomema

C Dopmuposanue y ydaluxcs XUMHUUECKON KapTUHBI MUPa KaK OpraHU4ecKOd 4acTu

€ro 1€JIOCTHONW €CTECTBEHHOHAYYHOU KapTUHBI

Paszeumue mo3HaBaTeNbHBIX HHTEPECOB, UHTEIIEKTYalIbHBIX U TBOPYECKHX CIOCOOHOCTEM
yyalmxcs B IpoOIecce M3YYeHMs] MU XMMHUYECKOM Haykd M e€ BKJIAJ B COBPEMEHHBIH Hay4HO-
TEXHUYECKUI TIporpecc

Dopmuposanue BaKHEHIINX JIOTUYECKUX OIepaluii MbINUICHUsS (aHAIW3, CHUHTE3,
000011IeHNE, KOHKPETU3alMsl, CPpaBHEHHE M Jp.) B IpOLEcCe IMO3HAHHUS CUCTEMBbl Ba)KHEMIINX
MIOHATHH, 3aKOHOB ¥ TEOPUH O COCTaBE, CTPOCHUU U CBOMCTBAX XMMUYECKUX BEILECTB

Bocnumanue yOexneHHOCTH B TOM, YTO IMPUMEHEHUE MOTYYEHHbIX 3HAHUW U YMEHUH 1O
XUMHUU SIBJIIETCS OOBEKTUBHON HEOOXOAMMOCTBHIO Juisi Oe3omacHOW pabOThl € BEUIECTBAMH H
MaTepuaiaMy B ObITY U Ha IPOU3BOACTBE

Ilpoexmuposanue W peanuzayusi BBITYCKHUKAMH OCHOBHOMW IIKOJBI JMYHOU
o0pa3oBaTeIbHOM  TpaeKTOpuw: BbIOOp Tpoduiass oOOydeHHss B  CTapIIed IIKOJE WA
poheccoHaIbHOr0 00Pa30BATEIBHOTO YUPESKICHHS

Osnadenue KIIOYEBBIMUA KOMITETEHIIUAMU (y4eOHO-TI03HaBaTEIbHBIMH, HH(POPMALIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMM YHUKAaTUBHBIMU ).
3HAUNUTENIFHOE MECTO B COJIEpPKAaHMM Kypca OTBOIUTCS XUMHUYECKOMY 3KCIEPUMEHTY.
OHn no3BonseT chOpMUPOBATh Y YYAIIUXCS CHEIMaIbHbIE MPEAMETHbIE YMEHUs paboTaTh C
XMMHMUYECKUMHU BEUIECTBAMM, BBIIIOJHATH MPOCTBIE XMMHUYECKHE OIBITHI, HAy4YUThb HX
0e30M1acHOMY U SKOJIOTMYECKH T'PaMOTHOMY OOpaIlleHHIO0 C BEIlecTBaMU B OBITY U Ha
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IIPOU3BOJCTBE.
[TpakTueckue paboOThl CrPYNIUPOBAHBI B OJIOKM — XUMHYECKHUE MPAKTUKYMBI, KOTOPbIE
CILy’KaT He TOJIbKO CPEACTBOM 3aKPEIJIEHUS] YMEHUN U HaBBIKOB, HO U KOHTPOJII Ka4eCTBA UX

c(OpPMHPOBAHHOCTH.

1. COAEP KAHUE YYEBHOT' O IIPEJIMETA

8 ki1acc | Beeaenmne Ilpeomem xumuu: METOABI TO3HAHUS B XUMHH:
HAOIIIO/ICHNE, YKCIIEPUMEHT, MojienupoBanue. Vce-
TOYHUKH XUMHYECKON WHpopmanuu, e€ moiyde-
HUE, aHaJHu3 U MpPEJCTaBJICHUE €ro pPe3yIbTaToB.
Tonamue o xumuueckom s1emenme u Gopmax e2o
cyujecmeoganus; CBOOOIHBIX aTOMaX, IPOCTBIX U
CIIO’KHBIX BEIECTBAX.

Ilpespawenue sewjecmg: OTINYME XUMUYECKUX
peakiui oT ¢pu3nyeckux sipjieHui. Ponb xumuu B
JKU3HM denoBeka. Xemoduimsas u  xemohoowus.
Kpatkue cBeneHust U3 HCTOPHH BOZHUKHOBEHUS U
pa3BUTHSI XUMHUH. POJb OTEUECTBEHHBIX YUCHBIX B
CTaHOBJICHMHM XUMHUYECKOH Hayku — paborsl M.B.
JlomonocoBa, A.M. bytneposa, .M. Mennenee-
Ba.

Xumuueckasn cumeonuka: 3HaAKU XUMUYECKUX dJe-
MEHTOB U IPOUCXOXKJEHUE UX Ha3BaHUU. XUMHU-
yeckue ¢Gopmyibl. MHAEKCH U KOI(PPUITUEHTHI.
OTHOCUTENIEHBIE aTOMHAsi M MOJISKYJISIpHAs Mac-
cel. [IpoBenenne pacyeToB MaccOBOM JOJM XUMH -
YeCKOro »JIeMEHTa B BEIIECTBE Ha OCHOBE €ro
dopmynsl. Ilepuoduyeckas cucmema Xumuyeckux
97emMeHmog: e€ CTpyKTypa: Majible U OoJbIIne Te-
pPHOABI, TpyIIbl Toarpynmsl. [lepruogudeckas cu-
CTeMa KakK CIpaBOYHOE MOcoOHe ISl MONyICHHS

CBe,Z[eHI/Iﬁ O XUMHYCCKHX 3JICMCHTAax.

Temal. ATOMBI XUMHYECKHX | Amombl KAk (opma cyuecmeos8anusi XuMu4eckux




3JIEMECHTOB

97leMeHmog: OCHOBHBIE CBEACHUS O CTPOCHUH
aToMOB. Jloka3aTelbCTBa CIIOKHOCTU CTPOCHHUS
atomoB. OnbiTel Pesepdopna. Ilnanerapnas mo-
nenb crpoeHus aroma. CocTaB aTOMHBIX sJiep:
MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS AaTOMHAas
Macca. B3auMoOCBSI3b  MOHSATHA  «IIPOTOHY,
«HEUTPOH», «OTHOCUTEIbHAsl AaTOMHas Maccay.
M3MmeHeHue Yrclia TPOTOHOB B sIpe atoma — 00-
pa3oBaHUE HOBBIX XUMHUUYECKHUX 3JIEMEHTOB. I3-
MEHEHHE Yrciia HEUTPOHOB B s7pe — 00pa3oBaHue
n3otonoB. COBpEeMEHHOE OIpeeIeHUE IMOHATUS
«XMMHYECKUH 371eMeHT». M3orombl kak pa3HO-
BUJHOCTA aTOMOB OJHOIO XMMHYECKOI'O 3JIEMEH -
Ta.

Onekmponwvl: CTPOEHUE DSJIEKTPOHHBIX YpOBHEU
aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJlbIX MEpPUO-
JI0B.

ITonsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.
Ilepuoouueckas cucmema XuMu4eckux 31eMeHmo8
M. U. Menoeneesa: crpoenue atomMoB — (usuue-
CKHI1 CMBICII MOPSAJIKOBOTO HOMEpPA AJIEMEHTA,
rpymnmnsl, nepuoaa. MIaMeHeHue uucia 3JIEKTPOHOB
Ha BHEIIIHEM JJIEKTPOHOM yPOBHE aTOMa XHMMUYe-
CKOT0 3JIeMeHTa — 00pa30BaHHE MOJTOKHUTEIBLHBIX
U OTpHIATEeNIbHBIX MOHOB. VOHBI, 00pa3oBaHHbBIE
aToMaMH METaJUIOB U HeMeTaJUIoB. [IpuunHbl n3-
MEHEHUSI METAJUIMYECKUX U HEMETAIUTMYECKUX
CBOICTB B mepuoaax u rpymmax. ObpazoBanue
OwHapHBIX coeauHeHui. [[oHsITHE HOHHOM CBSI3U.
CxeMmbl 00pa3oBaHUs MOHHOHM CBsi3u. B3ammoneii-
CTBUE aTOMOB 3JIEMEHTOB — HEMETAJJIOB MEXKIY
co0oii — o0pa3oBaHME JIBYXaTOMHBIX MOIEKYI
MIPOCTBIX BEILIECTB.

Kosanenmnas HenoJApHAas Xumudeckas Ce6:3b.




AIIEKTPOHHBIE U CTPYKTypHBIE (DOPMYJIBI.
Bzaumooeiicmeue amomos Hememannos medxncoy
coboti: obpa3oBaHue OMHAPHBIX COCIUHCHUM HE-
METAJIJIOB. DJIEKTPOOTpULIATEeIbHOCTh. KoBajeHT-
Has OJIsIpHAs! CBs3b. [IOHATHE O BAJIGHTHOCTH KaK
CBOWCTBE aTOMOB OOpa30OBBIBATH KOBAJICHTHBIC
xumuueckue cBs3u. CocraBneHue (opmyn Ou-
HApHBIX COEJMHEHUN 1O BaJieHTHOCTU. Haxoxke-
HUE BAJICHTHOCTH TI0 opMyJie OMHAPHOTO COCNIU -
HEHWSI.

Bzaumooeiicmeue amomos memainnog medxncoy co-
6o1i: 06pa3oBaHNe METAUNINYECKIX KPUCTAIIIOB.

[ousTHE O METAIIIMUECKOU CBSI3U.

Tema2. IIpocThie BemecTBa

llonoocenue memannos u nememannog 6 Illepuo-
OuYecKol cucmeme XUMU4eCKUX 21eMeHmMos:
BOKHEUIIINE TPOCTHIC BEIIECTBA — METAJIBbI (Ke-
J1e30, AJIIOMUHUM, Kalbliui, MarHuii, HaTpuiu, Ka-
mmif). OOmme ¢Qusnueckue CBOWCTBA METAJIOB.
Baxneiimmme npocTble BelIECTBA — HEMETAJUIb,
o0pa3oBaHHbIE aTOMaMU KHUCIOpOZAa, BOAOPOIA,
azora, cepbl, (ocdopa, yriepoma. MoneKymsl
MPOCTBIX BEUIECTB — HEMETANIOB — BOJIOPOJA,
KHCIIOpO/a, a30Ta, rajgoreHoB. OTHOCHUTENIbHAs
MonekyisapHas macca. CriocoOHOCTh aTOMOB XH-
MHUYECKUX HJIEMEHTOB K O0Pa30BaHUIO HECKOJIb-
KHX MPOCTHIX BEIIECTB — AJUIOTPONHS. AJJIOTPOM -
Hble MoAM(UKAMK KuclIopoaa, Gocdopa, onosa.
Mertaminyeckue M HEMETaJUIMYECKUE CBOWCTBA
MpOCThIX BemecTB. OTHOCHTEIBHOCTh 3TOTO IO-
HATHSL.

Yucno Aeoecadpo: KOIMYECTBO BEILIECTBA, MOJb,
MOJISIpHAsE Macca, MOJSIpHBIM 00BhEM Ta3oB. Kpart-
HBIC €IUHUIIBI U3MEPEHUST KOJTMYECTBA BEIIECTB —

MUJUIMMOJIb U KHJIOMOJIb, MUJUIMMOJIAPpHAasd U KU-
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JIOMOJISIpHasi Macca BeIlleCTB, MUJUIUMOJISPHBIA U
KHJIOMOJIIPHBIM 00BEMBI Tra3oB. Pacdersl ¢ wuc-
MOJIb30BAHUEM MOHSITUH «KOJIMYECTBO BEILIECTBAY,
«MOJISIpDHAsT Macca», «MOIISIPHBIM OOBEM Ta30BY,

«4UCII0 ABOTagpo».

Tema3. CoeqnHeHUsI XUMMU-

YECKHUX 3JICMCHTOB

Cmenenb okucnenus: CPaBHEHHUE CTENEHU OKHC-
JeHUsT W BaJleHTHOCTH. OrmpeneneHne CTeneHu
OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX.
CocraBnenue Qopmyn OWHAPHBIX COCIUHEHUMH,
00ImMi crocod uX Ha3BaHUM.

bunapuvie coeounenuss memannos: OKCUAbI, XJO-
punbl, cynbduasl u np. CocraBieHue ux Gopmyi.
Bunapnvle coeounenus nememannog: OKCUIbI, Je-
Ty4H€ BOJAOPOAHbIE COEAMHEHMS], UX COCTaB U
Ha3BaHus. IIpeacraBurenu okcuaoB: Boja, yrie-
KHUCIIbIU Ta3, Heraménas u3Bects. [IpencraBurenu
JETYYUX BOAOPOIHBIX COEIMHEHUI: XJIOPOBOO-
pPOI ¥ aMMHUaK.

OcHosanus, ux cocmaeé u HA36aHUA. PACTBOPHU-
MOCTh OCHOBaHUU B Boje. [IpeacraBurenu meno-
Yyel: TUIPOKCHUIBI HATpUsl, Kans U Kaipuus. [lo-
HATHE 00 MHAMKATOPAX M KaUECTBEHHBIX PEaKIIH-
ax. Kuciomul, ux cocmag u nazeanus: xiaccudu-
Kauus Kucnotr. IlpencraButenu KHUCIOT: cepHas,
coyisiHasg, a3oTHas. [loHsATHE O IIKane KUCIOTHO-
ctu (mkana pH). 3menenue okpacku MHAMKATO-
pa.

Conu xax npousso0Hvle KUCIOM U OCHOBAHULL: UX
COCTaB M Ha3BaHHUs. PacTBOpUMOCTB CoJiell B BOJIE.
[TpencraBuTenu coseil: XJI0pua HATpHsl, KapOOHAT
1 docdaT KaabIus.

Amopgpuvie u Kpucmaniuyeckue geujecmed. Mex-
MOJIEKYJISIpHBIE B3aUMOZAEHCTBUA. THUIBI KpUCTa-

JUYECKUX PEHICTOK. 3aBUCHUMOCTh CBOMCTB BE-
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IIECTB OT TUIOB KPUCTAJUIMYECKUX PEIIETOK. Hu-
cmvle eewjecmeéa U cmecu. TPUMEPBI KHUIKUX,
TBEpPABIX U Ta3000pa3HbIX cmecel. CBoiicTBa 4m-
CTBIX BEIIECTB U cMecer. X cocTtaB. MaccoBas u
00BbEMHAS JOJIM KOMIIOHEHTA CMecH. PacduerThl,

CBA3aHHBIC C UCIIOJIBb30BaHUCM IIOHATUA «AO0JIA».

Tema 4. U3MeHeHUs1, TPOHUC-

Xoadamue ¢ BemecrsamMu.

[loasatus sgBIEHUM, CBSI3aHHBIX C W3MCHCHHSIMHU,
MPOUCXOJAIIMMUA C BEIIECTBOM. SIBIIEHUs, CBSI-
3aHHBIE C U3MEHEHUEM KPHCTALUTUYECKOTO CTpOe-
HUS BEIeCTBA IPU MOCTOSHHOM €ro COCTaBe —
Quszuueckue saenenus. Pu3ndyeckue SBICHUS B XU-
MUU: TUCTUIUIALNS, KPUCTAJTU3ALINS, BbIIapUBa-
HUE, BO3TOHKA, (PUIBTpOBaHME U LEHTPUPYTUPO-
BaHMUE.

SIBneHus, CBA3aHHBIE C H3MEHEHHEM COCTaBa

BEIIECTB — Xxumuyeckue peakyuu. llpuzHaku u
YCJIOBUSA NPOTEKAHUS XUMUYECKHX peakuuil. Boi-
JIelIeHUE TeIJIOThl U CBETa — PEaKIMU TOPEHHUS.
[TonsTHE 00 PK30- U SHAOTEPMUYCCKUX PEAKIIHSIX.
3axkon coxpanenus maccel ewjecmea: XAMUYE-
CKH€ ypaBHEHHUs. 3HaUC€HHUE WHIEKCOB M KOd(hdu-
nreHToB. CocTaBlieHHE YpPaBHEHUM XHUMHYECKUX
peakiui.
Pacuemuvr no xumuveckum ypasnenusm: peumieHue
3a/lay Ha HaXOXKJEHHE KOJMYECTBA, MAcCChl WJIU
00BEMa MpoAYyKTa PeaKkIuu MO KOJINYECTBY, Macce
w1 00bEMY HCXOIHOr0 BeuiecTBa. Pacuers! ¢ uc-
MI0JIb30BAaHUEM TOHATHUS «I0JIsD», KOI/1a UCXOIHOE
BELIECTBO JJAaHO B BUJE PacTBOpa C 3aJJaHHON Mac-
COBOHM J10JIell paCTBOPEHHOr0 BELIECTBA WJIM CO-
JIEPKUT ONpPeEeICHHYIO JOJI0 IPUMECEH.

Peakyuu paznoscenusn: npencraBieHue o CKOpo-
cTH xuMuueckux peakiui. Katamuszatopsl. ®Dep-

MCHTBI. Peam;uu coeounenus: KaTaIuTHYECKUE U
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HEKaTaJIMTUICCKUE PEaKIuU, OOpaTUMbIE U HE0O0-
paTHUMbIC PEAKIINH.

Peakyuu 3amewenus: psn akTUBHOCTH METAJIOB,
€ro MCHOJIb30BaHUE JJIsI TMPOTHO3UPOBAHMS BO3-
MOXKHOCTH TMPOTEKaHUS PEeaKIUid MEeXIy MeTa-
JaMU U KHUCIIOTaMH, PEAKIUi BBITCCHEHUS OJTHHUX
METaJUIOB M3 PACTBOPOB MX COJEH APYrUMHU Me-
TaJlJIAMH.

Peakyuu obmena (netimpanuzayuu): ycCioBHs
MPOTEKaHUsl peakiuii oOMeHa B pacTBopax o0
KOHIIA.

Tunwl peakyuii Ha npumepe c80UCME 800bl. PEAK-
WS PaA3JIOKEHHUS] — DBJEKTPOJU3 BOABL. Peakums
COCIMHEHUS — B3aMMOJICHCTBHUE BOJIBI C OKCUJIAMU
METAJJIOB M HEMETAJVIOB. Y CIIOBHS B3aWMOJIEH-
CTBHSI OKCHJIOB METAJUIOB M HEMETAJIJIOB C BOJOM.
[Tonsatue «ruapokcuabl». Peakuus 3amemeHus —
B3aMMOJICHCTBUS BOJIbI ¢ MeTauiamu. Peakius

o0OMeHa — TUJIPOJTU3 BEIIIECTB.

Tema 6. PacTBOpenme, pac-
TBOPHI, Ppeaknuuud HOHHOIO
0o0MEeHAa W OKHCJIHUTEJbHO-
BOCCTAHOBHTE/JbHBbIE  peak-

IUH.

Pacmeopenue kax guzuxo-xumuyeckuii npoyecc:
MOHATHE O TUApaTax W Kpuctamioruaparax. Pac-
TBOPUMOCTb. KpHBbIE pacCTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIICCTB
oT TeMriepaTypbl. HachblllleHHbIE, HEHACHILIEHHBIE
U TIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBO-
POB IJIsl TPUPOABI U CEIBCKOT0 X035 CTRA.

Ilonamue 06 s31eKMpoIUMUYECcKOU OUCCOYUAYUU:
AJEKTPOIUTHI U HEINEKTPOJUThl. MexaHu3M auc-
COLIMAINH DJICKTPOJIUTOB C Pa3IUYHBIM XapaKTe-
poM cBsi3H. CTeleHb 3JIEKTPOIUTUYECKON AUCCO-
nuaruu. CusbHble M cabbie 3IeKTpoduThl. Oc-
HOBHBIE TMOJIOKEHHSI TEOPUU DIEKTPOJUTHYECKON
nuccouuanuu. MonHeslie ypaBHeHus peakuuid. Pe-

akuu oOMeHa, uaymnme a0 konna. Kmaccuduka-
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11 NIOHOB U UX CBOUCTB.

Kucnomer u ux xnaccughuxayus: pucconyanus
KHCJIOT U UX CBOWCTB B CBETE TEOPHUH SJIEKTPOJIU -
THYECKON auccounanuu. MonekyIspHble U WOH-
Hble ypaBHEHHUs peakuuil. B3aumonencrBue Kuc-
JOT C MeTaylaMu. OJEKTPOXUMHUYECKUN  psif
HaNpsOKEHU MeTaJuioB. B3auMoaencrBue KUCiIoT
C OKCHUJIaMHU MeTajuioB. B3auMmogeiictBue KMCIoT ¢
OCHOBaHMSIMU — peakius HerTpanuzanuu. Bzau-
MOJAEHCTBUE KHUCIOT C coJisiMH. Mcmosb3oBaHue
TaOJULBI PACTBOPUMOCTU I XapaKTEPUCTUKHU
XUMHYECKUX CBOMCTB KUCIIOT.

OcHoganus u ux Kiaccuguxkayus: JTACCOIUAIIS
OCHOBAaHHMI M UX CBOMCTBAa B CBETE TEOPHH DJICK-
TPOJIMTUYECKON Aucconnanuu. B3aumonenctBue
OCHOBaHU#l ¢ coiiiMu. HMcnoib3oBaHue TaOIUIIbI
pacTBOPUMOCTH I XapaKTEPUCTHUKUA XUMHUYE-
CKHX CBOMCTB OCHOBaHMU. B3aumoneiicTBue mie-
JIOYEH C OKCHUJIaMH HEMETAJIIOB.

Conu ux Oouccoyuayusi u ceoticmea: B CBETE T€O-
PUU DIEKTPOIUTUYECKON THCCOLIUALIUH.
BzanmopeicTBrEe coJiel ¢ MeTajllaMH, 0COOEHHO-
CTH JTUX peakuui. B3zaumopnencrBue coiiel ¢ co-
JSIMU.

Hcnonb3oBanue TaOaMIBI PACTBOPUMOCTH JJIS
XapaKTepUCTUKN XUMHUYECKUX CBOWCTB COJIEH.
O0o001IeHne CBeIeHUH 00 OKCHAAax, MX KJIAaCCH-
¢duKanuu U cBONCTBAX.

l'enemuueckue ps0vl mMemanna u Hememania: Te-
HETHYECKas CBSI3b MEXAY KJlacCaMU HeopraHuye-
CKHX BEILECTB.
OKucnumenvbHo-60CCMano8UMeNbHble  PeaKyuul.
OMpeNeNICHNEe CTENEeHEeW OKHUCIICHUS ISl DJIEMEH -

TOB, O6p3.3yIOH_[I/IX BCHICCTBA Pa3HBIX KJIACCOB. Pe-
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aKIMM HOHHOrO OOMEHa U  OKHCJIUTENIbHO-
BOCCTAHOBUTCIIBHBIC PCaKIWH. OxucauTellh H
BOCCTAHOBUTEIb, OKHUCJIEHUE M BOCCTAHOBJICHUE.
CocraBnenue YpPaBHEHU I OKHUCJIUTEIIbHO-
BOCCTaHOBUTCIIBHBIX peaKuHﬁ MCTOOAOM JJICK-
TpoHHOr0 Oananca. CBOWCTBA MPOCTHIX BEIIECTB —
METaJUIOB M HEMETAJJIOB, KUCIIOT U COJIEH B CBETE

OKHCJIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ .

Tema7. IIpakTuKkym

IIpocreiime onepauuu ¢ BemecTBOM.

WNonHble peakunu

VYcnoBus TeUeHUsT XUMUYECKUX PEaKIUi
MEXy paCTBOPAMH AJIEKTPOIMTOB A0 KOHIIA.

CBoMCTBa KHCIIOT, OCHOBAaHUM, OKCHUJIOB M
coJieit

4. Pemenue s3xcnepuMeHTaNbHBIX 3a1a4.

9 kiace

BBenenune. O0masi xapakre-
PUCTHKA XHUMHYECKHX 3Jie-
MEHTOB M XHMHMYECKHUX peak-
uuid. Ilepuoagmuecknii 3aKoH
n Ilepuoguyeckass cucrema
XHMHYECKHX 3jeMeHTOB /I,

HN. MenageineeBa

XapakTepucTrUKa 3JIEMEHTa IO €ro MOJIOKECHHUIO B
[Tepuoanyeckoit cucTeMe XUMUUYECKHUX 3JIEMEHTOB
J. . Menneneera. CBolicTBa OKCHAOB, KHCJOT,
OCHOBAHHUHI M COJIEM B CBETE TEOPHM DJIEKTPOJIN-
TUYECKOU JIUCCOIAIUN u OKMCJICHUS -
BocCcTaHOBJIEHUA. [IOHATHE O TEpPEXONHBIX 3Iie-
MeHTaX. AM(pOTEpPHOCTb.

I'enernyeckuil psag nepexomHoro syeMmenrta. Ile-
puoauyeckuii 3akoH u llepumommueckas cucrema
xuMmudeckux anemeHToB [[. 1. Menneneea. Xu-
MHUYECKas OpraHu3alus KUBOW M HEXKUBOU MpH-
ponbl. XUMUYECKUN COCTaB si/ipa, MAaHTUU U 3€M -
HOM KOpbl. XUMUYECKHE 3JIEMEHTHI B KJIETKAX KU -
BBIX OPraHu3MoOB. Makpo- U MHUKPOIJIEMEHTBHI.
OO0o01IeHNe CBEICHUI 0 XHUMHYECKHX pPEaKIUsIX.
Knaccuukanus XUMUYECKHX pEaKIUd IO pas-
JUYHBIM TpU3HAKAM: «YHUCIO U COCTaB pearupy-
FOIIUX U

00pa3yIoIMXCsl BEIIECTBY, «TETJIOBOH 3 (deKT»,
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«HANpaBJICHUE», «U3MEHEHUE CTENEeHEH OKucie-
HUS DJIEMEHTOB, 00pa3yloIIUX pearupyrouye Be-
miecTBay, «dasza», «UCHOJIIb30BAaHUE KATaJN3aTO-
pa». IloHATHE O CKOPOCTU XMMHUYECKOW PEaKIUH.
®dakTopbl, BIUSIONME HA CKOPOCTb XMMHUYECKHX
peakiuii. Katanuzatopsl u katanus. UHTHOUTOPEI.

AHTHOKCUIAHTEIL.

Tema 1. MeTasLiibl

[Tonoxenue meramios B Ilepuogudeckont cucreme
xumudeckux sneMeHToB J[. 1. MenneneeBa. Me-
TaJUIMYECKasl KpUCTAJJIMYECKass peleTKa U Me-
TaJUIMYecKasi XuMuueckasi cBs3b. Oommue puznue-
ckHue cBoicTBa MeTawioB. CIIIaBbl, X CBOHCTBA H
3HaueHue. XUMHUYECKUE CBOMCTBA METAJJIOB KaK
BOCCTAaHOBUTEJNEH, a TAKKE B CBETE UX MOJIOKEHUS
B DJICKTPOXMMHUYECKOM PsYy HAMPSDKEHUH MeTan-
noB. Koppo3usi MmetaisioB u criocodsl 00psOBI €
Hell. Mertamibl B nipupojge. OOmme crocodbl ux
nonyueHus. OOmas XxapakTepucTHKa 1IeJ104-
HBIX MeTaIoB. Metamiel B mpupone. OOmme
cnocoObl ux noaydenusi. Ctpoenue atomos. Ille-
JIOYHBIE METaUIbl — TMPOCThIE BellecTBa. Bax-
HeHIMe CoeIMHEHUs EeOYHBIX METaJIOB — OK-
CHUJIBI, THAPOKCUIBI U COJIH (XJIOPUIBI, KapOOHATHI,
CyJnb(haThl, HUTPAThI), KX CBOICTBA U IPUMEHEHUE
B HapoJHOM Xo3stiicTBe. Kanuiinbie ynoOpenus.
O0mas xapakTepucTHKAa 3JIeMEHTOB TJIABHOM
noarpynnsl II rpynnel. Ctpoenue atomos. Ille-
JIOYHO3EMEJIbHbIE METaJIbl — IMPOCThIE BeLIe-
cTBa. BakHellme COEIMHEHUs ILEIIOYHO3EMEINb-
HBIX METAJJIOB — OKCHJIbI, THAPOKCUIBI M COJH
(xmopuabl, KapOOHATBI, HUTPATHL, CYIb(ATHI,
docdater), UX CBOICTBA M MPUMEHEHUE B HAPO/I-
HOM XO35IMCTBE.

Amomunuii. CtpoeHue aroma, ¢Quszmueckue u
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XMMHYECKHE CBOMCTBa mpocTtoro BemniectBa. Co-
CIUHECHUS AJTFOMUHUS

— OKCHJI U THUAPOKCH], UX aM(OTEpHBIA Xapak-
Tep. Baxnelmue conu amoMmuHus. [IpumeHnenue
AJIIOMUHUS U €r0 COEMHEHUN.

Keae3zo. CtpoeHue atoma, pusnueckue U XUMH-
YECKHE CBOMCTBA MPOCTOro Bemniectna. I'eHernye-
ckue paasl Fet? " Fe*® | Baxueiimme conu xkenesa.
3HaYeHHe Kelle3a U ero COCAMHEHUU NIl MPUpOo-

Jbl 1 HAPOAHOI'O XO03s5HCTBA.

Tema 3. Hemerasibl

OO0mmas XxapakTepucTUKa HEMETAIIJIOB: MOJ0KEHUE
B llepronnueckoi cucteMe XMMHYECKUX 3JIEMEH -
toB JI. V1. MenneneeBa,0cOOEHHOCTH CTPOCHUS
aTOMOB, 3JIEKTpooTpuliatebHoCcTh (D0) Kakmepa
«HeMeTaJmmyHocTy, pan 0. Kpucramnueckoe
CTPOCHHE HEMETAJJIOB — IMPOCTHIX BEIIECTB. AJl-
gotponusi. PU3NYECKHE CBOICTBA HEMETAJIOB.
OTHOCHUTENBHOCTh TMOHATUM «METAJ» U «HEMe-
taiu». Bogopoa. ITonoxenune Bogopoaa B [lepuo-
JUYECKOW CHUCTeME XMMHYECKUX djeMeHToB JI. U.
Menneneea. CTpoeHne atoma U MoJieKybl. Ou-
3MYeCKHe M XMMHUYECKHE CBOMCTBA BOAOPOJA, €ro
noigyuyeHue u npumenenue. Bopa. Ctpoenue Mo-
nexkynbl. BogopogHas xumuueckas cBsA3b. Puzn-
YECKHUEe CBOWCTBA BOJbl. AHOMAJIMH CBOICTB BO-
nbl. I'mapodunbHble U ruApoPOOHBIE BELIECTBA.
XuMuueckue cBoicTsa Boabl. KpyroBopor Bozis! B
npupoze. Bonoounctka. Aspauus Boabl. beiToBbIe
¢bunbTpel. MuHEpalibHbIe BOJBI. JIUCTUIIMpPOBAH-
Has BOJA, €€ MOoJydYeHHe U npuMmeHeHue. O0mas
XapaKTepUCTHKA rajoreHoB. CTpOEHHE aTOMOB.
[IpocThie BemiecTBa U OCHOBHBIE COEIMHEHMS Ta-
JIOTEHOB, UX cBolicTBa. KpaTkue cBeneHus o xjo-

pe, 6pome, ¢rTope u ione. [Ipumenenue rasnore-

25
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HOB M HUX COCIMHEHHI B HApOJHOM XO3SWCTBE.
Cepa. Ctpoenue aToma, auIOTpONUs, CBOWCTBA U
npuMeHeHue pomoOuueckoi cepbl. OKcuabl cepbl
(IV) u (VI), ux nonydeHue, CBOMCTBa U IPUMEHE-
Hue. CepHasi KMCJIOTa U €€ COJIM, X MPUMEHEHHUE
B HapogHoM xo3giicTBe. [Ipom3BoacTBo cepHOM
KUCIOTBL. A30T. CTpoeHue atomMa U MOJEKYJIBI,
CBOICTBAa MPOCTOro BemiecTBa. AMMHAaK, CTpoe-
HUe, CBOMCTBA, MoydeHrue u npumeHenue. Comu
aMMOHMUSI, UX CBOWCTBA M npuMeHeHue. OKCUab
aszora (II) u (IV). A3oTHas Kuciora, ee CBOiCTBA U
npuMeHeHue. HuTpaTol 1 HUTPUTHI, TpoOIeMa X
COIEpPKAHUA B CEIbCKOXO3SMCTBEHHON INPOAYK-
nuu. AsotHelie yaoOpeHus. ®ocdop. CtpoecHue
aToMa, aJUIOTPOMHs, CBOMCTBA OEJI0ro U KpacHOro
docdopa, ux npumeHeHue. OCHOBHBIE COCIUHE-
Hus: okcun pocdopa (V) u oprodochopnas kuc-
nota, docdatel. DocdopHble ynoOpeHus. Yrie-
poa. CrtpoeHue aToma, aJUIOTPONHS, CBOWCTBA
Monudukanuid, npumeHenue. OKCHIBI yriepoaa
(IT) u (IV), ux cBoiictBa u npumeHenne. Kapoona-
ThI: KaJIbLIUT, CO/A, TOTAIll, UX 3HAYCHHE B MPUPO-
ne u ku3Hu uenoBeka. Kpemumii. Ctpoenue ato-
Ma, KPUCTaJUIMYECKUN KPEMHHM, €ro CBOWCTBA U
npumeHenue. Okcupn kpemuus (IV), ero mpupon-
Hble pa3HOBUAHOCTH. CHUIUKATBHl. 3HAUYEHUE CO-
€IMHEHU KPEMHUS B JKMBOM U HEXUBOU MPUPO-

ne. IloHsaTre 0 CHIMKAaTHOM MMPpOMBIIIJICHHOCTH.

Tema 5. O0001mIeHNe 3HAHUI
M0 XUMHUH 32 KyPC OCHOBHOM
mkoJabl. [loaroroska k rocy-
AApPCTBEHHON WTOroBOM art-

Tectanuun ('NA)

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucre-
Ma xumuueckux 3ynemenToB JI. M. Menneneena.
DU3UYECKUN CMBICT MOPSAKOBOTO HOMeEpa 3Jie-
MEHTa, HOMEpPOB MepUo/ia U TPyNIbl. 3aKOHOMEP-
HOCTH M3MEHEHMS CBOMCTB JJIEMEHTOB M HX CO-

€IMHEHUH B NEpPHOJax M IPyIIax B CBETE IpPE.-

10
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CTaBJICHUH O CTPOEHUU aTOMOB 3JIEMEHTOB. 3Ha-
YeHUEe TEePHOIUYECKOro 3akoHa. Buapl xumuue-
CKHX CBSI3€H M TUIBl KPUCTAILTHYECKUX PEIICTOK.
B3auMocBs3b CTpoe€HHSI W CBOMCTB BEIIECTB.
Knaccudukarnuss XUMUYECKUX peakuuid 1o pas-
JUYHBIM TpU3HAKaM (YHUCIIO U COCTaB PEarupyro-
IMX U 00pa3yroIuXcs BEIISCTB; HATMYNUE TPAHU -
el pazzena (as; TemnoBoi > ¢exT; u3IMEeHeHne
CTEMEeHel OKUCICHHSI aTOMOB; UCIIOIb30BAHUE Ka-
Tanu3aTtopa; HampaBieHue nporekanus). Cko-
POCTh XMMHMUYECKHUX pEeaKiuil U (aKTOphl, BIUSIO-
e Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUi
U CIOCOOBI CMEIICHUSI XUMMUYECKOTO PaBHOBECHUS.
[IpocThie 1 cioxkHbIEe BeniecTBa. MeTayuibl U He-
MeTasuibl. ['eHeTnueckue psiabl MeTaja, Heme-
Tajujga U nepexonHoro Metamwia. OKCUABI U THJI-
pokcuIbl (OCHOBaHUS, KHUCJIOTHI, aM@oTepHbIe
THIPOKCUIBI), coir. WX coctaB, kiaccudukanus
U o0uIMe XMMHUYECKHEe CBOWCTBA B CBETE TEOPUU

BHeKTpOHHTH‘ICCKOﬁ JUCCOIIHMAIINH.

IIpakTukym IIpocreiimme onepanuu ¢ BemecTBOM
CgoiicTBa pacTBOPOB JIEKTPOJIHUTOB
CpoiicTBa MeTAJII0B M MX COeIMHEHMIT

CpoiicTBa cOeAUHEHU A HEMETALIOB

Ilnanupyembie pe3yabTaThl 0CBOEHHUS COIep:KaHNus Kypca 8 Kiacca.
Pa3zngea «BBegenue».
Ilpeomemmnoie pezynomamel 00yuenHus:
anu;uewl OOJZOfCHbl ymenv.!
Hcnonb30BaTh Npu XapaKTEPUCTUKE BELIECTB IMOHATUS «aTOM», «MOJIEKYJIA», «XUMUYECKUI
AIEMEHT», «XMMHYECKHU 3HAK WM CHMBOJ», «BEHIECTBO», «IIPOCTOE BEIIECTBO», «CI0KHOE

BCIICCTBO», «CBOICTBa BCIICCTB», «XUMHUYCCKUC ABJICHHUA)), <<(1)I/ISI/I‘-I€CKI/IG SABJICHUS)),
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«K03(hPULHEHTY, «UHAEKCHD», «OTHOCUTENIbHbIE ATOMHBIE M MOJIEKYJISIPHBIE MaccChl», «MaccoBas
JI0J1s1 3JIEMEHTa»; 3HATh IMpPEIMEThl M3y4eHHUS €CTECTBEHHOHAYYHbIX IWUCLUUIUIMH, B TOM 4YHCIE
xuMuH; xumudeckue cumBoibl (Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn) ux
Ha3BaHMs U IPOU3HOILEHUE.

KnaccuduuupoBaTh BeliecTa o COCTaBy Ha MPOCTHIE U CIOXKHBIE.

Pa3znuuate Tena u BelecTBa, XMMUYECKUN JIEMEHT U IIPOCTOE BEIECTBO.

OnwuceBaTh (OPMBI CYLIECTBOBAHHS XUMHUECKUX 3JIEMEHTOB (CBOOOTHBIE ATOMBI, TPOCTHIE
U CJIOXHBIE BellecTBa), Tabmuunyo ¢opmy Ilepronnyeckoil cUCTEMBl XUMUYECKUX 3JIEMEHTOB,
nojiokeHue ayeMeHTta B Tabmune .M. MenneneeBa, UCOb3ysl MOHATUS «IIEPUOI», «TPYIIan,
«TJIaBHAsI ¥ T0OOYHAs MOArPYIIIa»; CBOMNCTBA BEIECTB (TBEPABIX, )KUIKHUX U ra3000pa3HbIX).

OOBACHATH CYIIHOCTb XMMHUYECKUX SIBJIEHUH (C TOYKM 3PEHUsI aTOMHO-MOJIEKYJISIPHOTO

y4eHus)

UX NPUHIUIHAIBHOE OTJINYUE OT (PU3NUECKUX SIBJICHUM.

XapakTepu30BaTh OCHOBHBIE METO/Ibl U3YUEHUS €CTECTBEHHBIX AMCLUIUINH (HaOII0IeHHE,
SKCIEPUMEHT, MOJEIMPOBAHHUE), BEUIECTBO IO €ro XUMHMUYECKOH (QopMylie COINIaCHO IUIAHY:
KAaueCTBEHHBIM C€OCTaB, TUI BeUIECTBA (IIPOCTOE WM CIIOXKHOE), KOJMYECTBEHHBIE COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIPHAsl Macca, COOTHOLIEHHE MACC DJIEMEHTOB B BELECTBE, MACCOBBIE J10JIU
3JIEMEHTOB B BEIIECTBE ([JIs1 CJIOKHBIX BEIIECTB), POJIb XUMHUHU (TTOJTOKHUTENIbHAS U OTPHULIATEIIbHAS)
B )KM3HU YEJIOBEKA, apryMEHTHPOBATh CBOE OTHOIIIEHHUE K 3TOI mpodiieme.

BbUHCIsAT OTHOCHUTENBHYIO MOJIEKYJSIPHYIO Maccy BeIeCTBa M MAacCOBYIO JIOJIO
XMUMHUYECKOT0 3JIEMEHTA B COEIMHEHUSX.
[IpoBonuTh HaOMIOEHNS CBOMCTB BEUIECTB U SBJICHUI, TPOUCXOSAIINX C BEIIECTBAMHU.
Cobmonats npasuna Th npu npoBenennn HabJII0IEHUH 1 1a0OpaTOPHBIX OIBITOB.
Memanpeomemmuuie pesynvmamaol 00y4eHua:
Yuawuecs oonxcnvr ymemo:
Omnpenensate NpoOJieMbl, T.€. YCTaHABIMBaTb HECOOTBETCTBUE MEXKJY IKEIaeMbIM U
JEACTBUTEIbHBIM.
CocraBisTh CIOXKHBIN IUIaH TEKCTA.
Bnaners TakuM BUOM U3J10%KEHUS TEKCTA, KaK [10BECTBOBAHUE.
[Ton pykoBOJCTBOM yUHUTENS IPOBOAUTH HEMOCPEICTBEHHOE HAOIOEHHE.
[Ton pykoBoACTBOM yuuTeNns 0GOPMIISATh OTYET, BKJIIOYAIOLIUI ONKucaHue HAaOJII0IeH s, ero
pe3yJIbTaTOB, BHIBOJIOB.
Hcnonb3oBaTh Takol BUJ MBICIEHHOTO (MAEAIBHOI0) MOAEIMPOBAHNUSA, KaK 3HaKOBOE

MOJleIMpOBaHUe (Ha TpUMEpe 3HAKOB XHMHUYECKHUX DJIEMEHTOB, XHUMHUYECKUX (opmyl),
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UCIOJb30BaTh TAKOW BMJI MaTepuajbHOro (IPEIMETHOr0) MOJEIUPOBaHUA, Kak (usnueckoe
MOJIeIMpOBaHue (Ha MpUMeEpe MOJIETUPOBAaHNS ATOMOB U MOJIEKYI).

[Tonmy4yaTh XUMHYECKYIO0 HHOOPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB.

OmnpenensiTb OObEKT U ACIEKT aHaJIM3a U CUHTE3A.

OmnpenensiTh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUHU C aCleKTOM aHajM3a U CUHTE3a.

Ocy1iecTBIATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCaHNE KOMIIOHEHTOB 00BEKTa.

OmnpenensaTe OTHOIEHHS 00BEKTa C APYTUMU 00BEKTaMHU.

OmnpenensiTe CyIIECTBEHHBIE PU3HAKN 00bEKTA

Pa3nen « ATOMBI XUMHYECKHX 3J1€MEHTOBY.
Ilpeomemmnvie pezynomameul 00yuenus.
Buwynycxknuxk nayuumcs:

Hcnonb3oBaTh NpU XapaKTEPUCTUKE aTOMOB MOHATHUS «IIPOTOH», «HEUTPOH», «3JIEKTPOHY,
«XUMHUYECKUM 3JIEMEHT», «MaCCOBOE YHCIIO», «U30TOM», «IJIEKTPOHHBIA CIIOW», «IHEPreTUYeCKUn
YPOBEHBY, «3JIEMEHTHI — METAJJIbl, HEMETAJIJIbD» IIPH XapaKTEPUCTUKE BEIIECTB — MOHITUS «MOHHAS
CBSI3b», «UOHBI», «KOBAJICHTHAS HEMOJSAPHAs M IOJSIPHAs CBA3bY, «INEKTPOOTPHULATEILHOCTDY,
«BAJICHTHOCTBY, «METAJUIMYECKAs CBA3bY.

OnuceBaTh COCTaB U CTPOCHHUE aTOMOB JJIEMEHTOB C MOPAAKOBBIMA HoMepamu 1 — 20 B
ITepuoanueckoii cucreme xumMmuieckux snementoB J[.1. Menpaeneena.

CocCTaBJIsATE CXEMBI PAaCHPENEICHUS HIEKTPOHOB 10 JEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM
000JI0YKE aTOMOB, CXEMbI 00Pa30BaHUS Pa3HBIX TUIIOB XUMHUUYECKOW CBSI3M (MOHHOM, KOBAaJIEHTHOM,
METaJUTHYECKON ).

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB (3apsioB sijiep

aTOMOB, YHCJIa 3JICKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM CJIO€, YMCJIO 3aIOJIHIEMBIX 3JIEKTPOHHBIX
CIIOEB, paJyC aTOMOB, 3JIEKTPOOTPULIATEIbHOCTb, METAJUINYECKUE U HEMETAJUINYECKUE CBOWCTBA)
B Iepuojax M Tpynmax (riaaBHbBIX noarpynnax) Ilepuoanueckoil cucTeMbl 3J1€MEHTOB C TOYKU
3pEHUs CTPOCHHUSI aTOMA.
O CpaBHUBaTh CBOICTBAa aTOMOB XMMHYECKUX 3JEMEHTOB, HAXOJSAILIUXCS B OJIHOM IE€pUOJE
wid riaaBHod noxarpynne Ilepuoanueckoil cucTeMbl 3IEMEHTOB (3apsiioB siiep aTOMOB, 4YHCIA
AJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIOE€, YHCIIO 3aMOJHSIEMbIX 3JIEKTPOHHBIX CIOEB, paguyc
aTOMa, JIEKTPOOTPULIATENbHOCTb, METAJIIIMYECKIE U HEMETAININYECKUE CBOMCTBRA).

JlaBaTh XapakTEpUCTUKY XHUMHUUYECKHUX 3JIEMEHTOB IO UX MOJ0XeHUto B Ilepuoanueckoit
CHUCTEME XHUMHUYECKMX 3JIEMEHTOB (XMMHUYECKHHM 3HaK, TOPSAKOBBIA HOMEp, IMEpHOoJ, IpyImia,
MIOArPYyIIa, OTHOCUTENBHAsI aTOMHAas Macca, CTPOEHUE aToMa — 3apsal sjapa, YHUCIO MPOTOHOB H
HEUTPOHOB B sJipe, OOLIEEe YUCIO 3JIEKTPOHOB, PACIPEACIICHUE DJIEKTPOHOB IO 3JIEKTPOHHBIM

CIIOSIM).
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OnpenensiTh TUI XUMHUYECKOM CBSI3U IO (POpMYyJIie BEIECTBA.

[IpuBOAUTH IPUMEPHI BELIECTB C Pa3JIMYHBIMU TUIIAMH XUMUYECKON CBS3H.

XapakTepu3oBaTh MEXaHW3Mbl 00pa3OBaHUS  KOBAJCHTHOW (OOMEHHOW), HWOHHOM,
METaJUTHYECKON CBS3EH.

VYcraHaBinuBaTh NMPUYMHHO-CIEACTBEHHBIE CBS3M: COCTaB BEIIECTBA — THI XUMHUYECKOM
CBA3HU.

CocrtaBysath GopMyiTbl OMHAPHBIX COSAMHEHUN IO BAJICHTHOCTH.

HaxomuTth BaJIeHTHOCTB 3JIEMEHTOB 110 popMyJie ONHAPHOTO COSTUHEHUSI.

Memanpeomemmnbvie pe3ynvmamal 00y4eHuA

BhInyCKHUK OTyYUT BO3MOXKHOCTb HAYYUThCSL:
@®opMyIHMpOBATH THIIOTE3Y M0 PEIIEHUIO POOJIEMBI.

CocTaBisTh MUIaH BBINOJHEHUS Y4eOHOM 3ajauu, peuieHust MpodsieM TBOPUECKOro U
ITOMCKOBOI'O XapaKTepa, BbIMOIHEHUSI IPOEKTa COBMECTHO C YUUTEIIEM.

CocraBisiTh TE3UCHI TEKCTA.

Brnazners TakuM BUJIOM U3JI0KEHUS TEKCTA, KaK OMMCAaHHUE.

Hcnonb3oBaTh Takoil BUA MBICIEHHOI'O (M1€aJbHOI'0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJIeTTMpOBaHue (Ha MPUMEpe COCTABJICHUS CXeM 00pa30BaHUS XUMUYECKOU CBS3H), HCIIOIb30BAThH
TaKOW BHJl MATEPHAILHOTO (IIPEIMETHOT0) MOJICTPOBAHUS, KAK aHAJIOTOBOE MOJIEITMPOBAHUE.

Hcnonp30BaTh TaKoOM BHJI MAaTEPHAIBHOTO (IIPEIMETHOT0) MOJIEIUPOBAHUS, KaK (PU3NUECKOE
MOJIETMpOBaHUE (Ha MMpUMEpe MOJIeNIeH CTPOCHHUS aTOMOB).

OnpenensaTe 0ObEKTHI CPAaBHEHUS U aCIIEKT CPaBHEHUS OO bEKTOB.

BrInoyHATE HEMOIHOE OJHOMUHEITHOE CpaBHEHHE.

BBINOAHATH HEMOIHOE KOMITJIEKCHOE CpaBHEHUE.

BrInonHATE MOJIHOE OJJHOTMHEWHOE CpaBHEHUE.

Pasnen «IIpocTthie BemecTBa»

Ilpeomemmnuie pezyiomamot 00yuenusn
Buinyckuux nayuumes:

O Hcnonp3oBaTh MPH XapaKTEPUCTHKE BEIIECTB MOHATHUS «METAJUIb», «ILIACTHYHOCTDHY,
«TEIIONPOBOAHOCTBY, «3JIEKTPOIIPOBOAHOCTDY, «HEMETAIIIBI», «AJIJIOTPOIUS U aJJIOTPOITHbIE
BUJIOU3MEHEHUSD»

OnucelBaTh TMOJIOKEHWE JJIIEMEHTOB — METa/UIOB M JJIEMEHTOB — HEMETaJUIOB B
Ilepronnueckoil cucTeMe 3JIEMEHTOB.

KnaccuduumpoBaTh npocThie BEIECTBA HA METAJIBI M HEMETaJUIbI.

Onpenensate NPUHAJIEKHOCTh HEOPTaHNYECKUX BEIIECTB K OAHOMY M3 U3YUYEHHBIX KJIACCOB

— MCTAJIJIOB U HEMCTAJIJIOB.
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Jloka3pIBaTh OTHOCUTEIBHOCTD JENEHUS MPOCTHIX BEIIECTB HA METAJIbl U HEMETaJUIbI.

XapakTepu3oBaTh 00IIHe PU3NYECKHE CBOMCTBA METAIIOB.

YcraHaBnuBaTh MPHYUHHO-CIEICTBEHHBIE CBSI3H MEXKIY CTPOCHHEM aToMa U XUMHUYECKOU
CBSI3bIO B IIPOCTHIX BEIIECTBAX — METAJIAX U HEMETaIIaxX.

OOBICHITH MHOT000OPa3Me MPOCTHIX BEIIECTB TAKUM (PAaKTOPOM KaK aJIOTPOIIHSL.

OnuceIBaTh CBOWCTBA BEIIECTB (HA MPUMEPE MPOCTHIX BEMIECTB — METAJJIOB M HEMETAJLJIOB).

Cobmonats mpasuia Th npu npoBenennn HaOIIOEHUN U TAOOPATOPHBIX OIBITOB.

Hcnonp30BaTh MpH pelIeHUH paCYETHBIX 3a/1a4 MOHATUS «KOJMYECTBO BEIIECTBA», «MOJIbY,
«MOCTOSIHHAs ABOTaApo», € MOJIApHAs Macca», «KMOJSAPHBIA 00bEM Ta30B», «HOPMAJIbHBIE
YCIIOBUS.

[TpoBOOUTH pacueThl C HCIOIb30BAHHE TMOHATUH «KOJIMYECTBO BEIIECTBA», «IIOCTOSHHAS
ABorazipo»,

MOJISIpHAsE Maccay, «MOJISIPHBINH 00HEM ra30oB», KHOPMAaJIbHBIE YCIOBUS.
MemanpeomemHmule pe3ynvmamol 00y4eHUs

BBIITyCKHUK TTOJTYYUT BO3MOYKHOCTh HAYYU THCS:
CocTaBisTh KOHCIIEKT TEKCTA.

CaMOCTOSTENLHO UCIIOIL30BaTh HCIIOCPCACTBCHHOC H3.6JII-O,Z[CHI/IC.

CamocToATeNnbHO  O0OPMIIATh  OTYET, BKJIIOYAIOIIMKA  ONHCAHWE HAOIIOJEHUS, €ro
pE3yIbTaTOB, BHIBOJIOB.

BEIMOTHATE MOTHOE KOMITJIEKCHOE CpaBHCHHUC.

Brmonaare CpaBHCHUC 110 aHAJIOT'UH.

Pa3znen «CoeauHeHusi XUMHYECKHX 3JIEMEHTOB)
Ilpeomemmnbie pezynomamul 00yuenus
Buinycknux nayyumcs:

Hcnonb3oBaTh MpH  XapaKTEPUCTUKE BEIIECTB  IOHSTHUS  «CTEMEHb  OKHCIIEHUS»,
«BAJICHTHOCTBY», «OKCUIBDY, «OCHOBAHUS», UIEJIOUYN», «KAUECTBEHHAs PEaKLUs», «UHIUKATOPY,
«KHCIIOTB), «KHUCIOPOJOCOAEPKAIINE KHUCIOTB», «OECKUCIOPOAHBIE KHCIOTBDY, «KHUCIOTHAS
cpenay, «IIeIoyHas cpea», «HelTpaibHas cpefay, «umkaia pH», «comn», «aMopdHbIe BEIeCTBaY,
«KPUCTAJNIMYECKHE BEIIECTBA», «KPUCTAIMYECKas pEIIeTKa», «UOHHAs KPUCTAJIMYecKas
peuICTKa», «aToMHasA Kp. PCHICTKa», «MOJICKYJIApHad PCEUICTKa», «METAUIMYCCKas PCHICTKa,
«CMECH».

KnaccudunmupoBaTh CIOXKHBIE HEOPraHWUYECKHE BEIIECTBA MO COCTaBYy Ha OKCHJIBI,
OCHOBaHUs1, KUCJIOTHI U COJIU. OCHOBaHI/IH, KHCJIOTBI U COJIM — I1IO0 PACTBOPHUMOCTH B BOJAC; KUCJIOThI —

10 OCHOBHOCTH U COACPIKAHUIO KHCJIOpOoaa.
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Onpenenars NpUHAISKHOCTh HEOPraHMYECKUX BEUIECTB K OTHOMY M3 U3YUYEHHBIX KJIACCOB
(OKCHIBI, JIETY4HE BOIOPOJHBIE COSAMHEHUS, OCHOBAHHUS, KUCIIOTHI, COJIN) 11O (hopMyJIe.
OnuceiBaTh CBOWCTBA OTJEIBHBIX IMPEACTaBUTEICH OKCHAOB (Ha MpUMEpPE BOJBI,
YIJEKUCIOro ras3a, HErameHoM H3BEeCTH), JETYYUX BOJOPOAHBIX COEIUHEHUH (Ha mpumepe
XJIOPOBOJIOPOJ, M aMMHUaKa), OCHOBaHMI ( Ha mpUMepe THAPOKCUIOB HATpHs, Kalus, KaJbLUs),
kucioT ( Ha TpUMeEpe CEpPHOW KHCIOTHI) W CojcH (Ha mMpuMepe XJIOpHaa HaTpus, KapOoHaTta
Kanbus, Gocdara KaapIus).
OmnpenensiTh BaJICHTHOCTD U CTENIEHb OKUCIICHUS JIEMEHTOB B BEIICCTBAX.
CocrtaBasaTe GopMyIIBI OKCHIOB, OCHOBAHHH, KHUCIIOT U COJICH IO BaJCHTHOCTH U CTETICHSIM
OKHCJICHHS 2JIEMEHTOB, a TAKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIUIlE PACTBOPUMOCTH.
CocTaBiaTh Ha3BaHUS OKCHJIOB, OCHOBAHHM, KUCJIOT U COJICH.
CpaBHHBATH BAJIEHTHOCTh U CTEMEHb OKHUCIICHUS; OKCUJIbI, OCHOBAHUS, KUCIOTHI M COJIU 110
COCTaBy.
Hcnonb3oBaTh TabIUIly paCTBOPUMOCTH ISl OTIPEAEIICHUS] PACTBOPUMOCTH BEILIECTB.
YcTaHaBIMBaTh T€HETUYECKYIO CBS3b MEXAY OKCHAOM U THIPOKCUIOM U Hao0OpOT;
MPUYMHHO — CJICICTBEHHBIC CBSI3M MEXKIY CTPOCHHEM aToMa, XMMHYECKOH CBS3BIO W THUIIOM
KPUCTAJUINYECKON PEHIETKH XUMUYECKUX COCTMHEHUN.
XapakTepru30BaTh aTOMHBIC, MOJICKYJISIPHBIC, MOHHBIC U METAJUTMYECCKUE KPUCTALTUIECKUE
pELIETKH, Cpely pacTBOpa C MOMOIUIbIO MIKaJbl pH.
[IpuBOAMTH TPUMEPHI BEIIECTB C PA3HBIMHU TUIIAMHU KPUCTANIMYECKUX PEIIETOK.
[TpoBOIUTH HAONIOACHUS 32 CBOWCTBAMHU BEIICCTB U SIBICHHSIMH, MMPOUCXOISIIAMH C
BEIIIECTBAMHU.
Cobmonate npaswia Th mpu npoBeneHnn HaOIIOACHUHA U OTTBITOB.
HccnenoBaTh cpey pacTBOpa C MOMOILBIO HHIUKATOPOB.
DKCNEepUMEHTAJIbHO pa3ndaTh KMUCJIOTHI U IEI0YH, 0JIb3YsICh MHIUKATOPaAMU.
Hcnonp30BaTh NMpu pElIEHWH PAacuETHBIX 3a]ay MOHATHUS «MaccoBas JOJS 3JIEMEHTa B
BEIIECTBE», «MAaccoBas [0Ji1 pacTBOPEHHOI'O BEIIECTBa», «0OBEMHAs J0Ji1 TIa3000pa3HOro
BEILECTBA»
[T IIpoBOAUTH pacyeThl C UCIOJb30BAaHUEM TOHSTHS «MAacCOBas JOJ SJIEMEHTA B BEIIECTBEY,
«MaccoBasi 0Js pAaCTBOPEHHOT'0 BEIIIECTBAY, «00bEMHAS 1015 ra3000pa3HOr0 BEUIECTBAY
Memanpeomemmnuwie pe3yiomamul 00yueHus

Buinycknux noayuum 603moiCHOCMb HAYUUMBCA:
CocraBisiTh Ha OCHOBE TEKCTa TabJIUIIBL, B TOM uucie ¢ npumeHennem cpencts UKT.

ITox pyKOBOACTBOM y4UTElsl IPOBOAUTH OOCPEIOBAHHOE HAOIIOAEHHE
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[Tox pykoBoACTBOM yuuTenst 0(hOpMIISITh OTYET, BKIIOYAIONINN OMUCaHHe YKCIIEPUMEHTA, €ro
PE3yIbTaTOB, BHIBOJOM.

OcyniecTBIATh MHAYKTUBHOE 0000IICHHE (OT €IMHHUYHOIO JOCTOBEPHOI'O K OOIIEMY
BEPOSITHOMY), T.€. OINpEACIsATh OOINME CYIIECTBEHHbIE NPU3HAKK ABYX M Oojee OOBEKTOB M
(buKcUpoBaTh UX B POPME MOHSATHS UITU CYXKICHUS.

OcymiecTBIATh NeTyKTHBHOE 0000IIeHNE (MTOABECHUE SAMHUYHOTO JIOCTOBEPHOTO IO
o0Imiee JOCTOBEPHOE), T.€. aKTyalM3MPOBATh MOHSATHE WM CYXICHUE W OTOXICCTBISTH C HUM
COOTBETCTBYIOIINE CYIIECTBEHHBIC MPU3HAKUA OJTHOTO UJIK 00Jiee 00BEKTOB.

OmnpenensaTe acneKT KiaccupUKaIm.

OcymuiecTBIATh Ki1accu(UKALUIO

3HAaTh U UCNOJIb30BaTh Pa3INnYHbIe (OPMBI IPEACTABIECHUS KJIACCU PUKALIMY.

Paszpen «A3MeHeHus1, mpoucXoAsiIHe ¢ BeleCTBAMMD)

Ilpeomemmnbie pe3ynomamul 00yuenus
Buinyckuux nayuumes:

Hcnonb3oBaTh HpU XapaKTEPUCTHKE BEIIECTB TMOHSATUS «IUCTUILIALUA», «IIEPEroOHKa»,
CKPHUCTAITU3ALMS»,  «BBIIAPHUBAHUE», «(DUIBTpOBAHWE», «BO3TOHKA WM  CyOJIMMAIHs»,
«OTCTauBaHHUE», «ICHTPU(DYTUPOBAHHUE», «XUMUYECKAS PEAKLIU», «XUMHUYECKOE YpaBHEHHEY,
«pEaKIUsl COCAMHEHHS», «PEAKLUs PA3TOKEHHS», «PeaKlus OOMEHa», «peaklHs 3aMelleHUs»,
«peakuusi HEUTpanu3aluu», «IK30TCPMUYECKAsl peaKIus», <«IHIOTEPMHUYECKAas PEaKIIus»,
«peaKklusi TOPEHHS», «KATaIM3aTOPb», «(PEPMEHTBI», «OOpaTUMbIE WU HEOOPATHMBIC PEAKIIIN,
«KaTaJIUTUYECKHE U HEKATATUTUYECKUE PEAKIIMIY, «PAJl aKTUBHOCTH METAJIIIOBY, «TUIPOIIHU3Y.

YcTaHaBaMBaTh MPUYUHHO-CIICACTBEHHBIC CBS3HM MEXKIY (U3NYECKUMH CBOWCTBAMU
BEIIIECTB U CIIOCOOOM pa3JielIeHnsl CMECeH.

OOBSCHATH 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB C TOYKU 3PEHHUS aTOMHO-MOJEKYJSIPHOTO
yUYEHHS.

CocTaBisTh ypaBHEHUSI XUMUYECKHX PEAKIMIl HA OCHOBE 3aKOHA COXPAHEHUS MacCChl
BEIIECTB.

OrnuchIBaTh peakify ¢ MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0) SI3bIKA U S3bIKA XUMUMU.

KnaccupuuupoBaTs XUMHUYECKHE PEAKIMH IO YKCIY M COCTABY MCXOJHBIX BEIIECTB H
MPOAYKTOB peakuuu, TemioBoMy d¢GdeKkTy, HampaBlIeHUIO MPOTEKAHHS PEAKIHUH, YYaCTHIO
KaTanams3aTropa.

Hcnonp30BaTh TaOIHMIYy pacCTBOPUMOCTH IUISL OMPEACIICHUS BO3MOXHOCTH MPOTEKAHUS

peakiuii 0OMeHa, EKTPOXUMHUIYCCKUHN PAJT HAPSDKEHUST METAJIOB I BO3MOXKHOCTH MTPOTEKaHUS

peakuuii MeX1y MEeTaJIJIaMU ¥ BOJHBIMH PACTBOPAMH KHCIIOT U COJIEH.
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I Y O B B

[

Habmronate ¥ onuchIBaTh NPU3HAKU M YCIOBUS TE€UEHMsI XMMHMUYECKUX pEaKIUi, 1enaTh
BBIBOJIbI HA OCHOBE aHaJIN3a HAaOII0IEHUI 32 SIKCIEPUMEHTOM.

[TpoBOANTE pacyeThl 10 XUMHUUECKUM YPAaBHEHUSAM Ha HaXO0XJIEHHE KOJIUYECTBA, MaCChl I
o0béMa MpPOAYKTa pEAaKUUU IO KOJIUYECTBY, Macce WM OO0bEMY HCXOAHOIO BEIIECTBa; C
UCIOJb30BAHUEM MOHATHS «J0JI», KOIZla MCXOAHOE BELIECTBO JIaHO B BUJAE PAcTBOpA C 3aJlaHHOU
MacCOBOH J10JI€¥ paCTBOPEHHOr O BELIECTBA WM COACPKUT ONPEAEICHHYIO JOJI0 TpUMecen

Memanpeomemmnuwie pe3yiomanmul 00yueHus

Buinycknuk nouyyum 603MOACHOCHb HAYYUMbCA!
CocraBisaTh Ha OCHOBE TEKCTA CXEMBI, B TOM uKcie ¢ npuMeHeHueM cpeacts UKT.

CaMocTosTeIbHO 0(DOPMIISTH OTYET, BKIFOYAIONIMIA OMHUCAHKE YKCIIEPUMEHTA, ero
pE3yIbTaTOB U BHIBOJOB.
Hcnonb3oBaTh Takoil BUA MBICIIEHHOTO (M1€aIbHOT'0) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJIENTMpOBaHUE (Ha MpUMepe ypaBHEHUI peakiuil).
Paznmuuate 00beM U conepikanme MOHSTUH.
Paznuuate pomoBoe v BUIOBOE TOHSTHS.
Ocy1iecTBasATh POAOBUAOBOE ONPEACICHUE TOHATUH.
Pa3nen «IIpaktukym 1. [IpocTeiimme onepanuu ¢ BemecTBOM.
Ilpeomemmnboie pezynomamel 00yuenus
Buinycknux nayuumes:
OO6pamaTtecsi ¢ J1abOpaTOpHBIM O0OpPYIOBAaHWE U HarpeBaTebHBIMA TpUOOpaMH B
COOTBETCTBUH
npasunamu Th.
BrimonusaTh npocTeime mpueMsl paboThI ¢ JIA00paTOPHBIM 000PYIOBAHHE: IIITATUBOM,
CITUPTOBKOM.
Habmoath 3a cBOMCTBaMU BEIIECTB U SIBJICHUI, TPOUCXOIAIINMHE C BEIIECTBAMHU.
OnuchIBaTh XMMUYECKUI SKCIIEPUMEHT C TOMOILBIO PYCCKOTO SI3bIKA U SI3bIKAa XUMUHU.
Jlenats BBIBOJBI IO pe3yJIbTaTaM MPOBEJEHHOI O SKCIIEPUMEHTA.
['oTOBUTH pacTBOpPHI C ONPEAEIEHHON MAacCOBOM J10JIel paCTBOPEHHOIO BEIIECTBA.
[IpuroToBUTH pacTBOP U PacCUUTATh MACCOBYIO 100 PACTBOPEHHOI O B HEM BEILIECTBA.
Memanpeomemmnuwie pe3yiomamul 00yueHus

Buinycknux nonyuum 603moxcHoCmb HAYYUMbCAL:
CaMOCTOsATEILHO UCIT0JIB30BATh OIIOCPEIOBAHHOE HAO IO ICHH C.

Pa3nen «PacrBopenue. PacTBopsl.
Peammn HOHHOI'0 00MEeHAa M OKHCJIHNTEJIbHO-BOCCTAHOBHUTEIbHbIE p€aKkuuun

Ilpeomemmnboie pezynomamul 00yuenus
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Buinycknux nayuyumeces:

[ Ucnonb3oBath Tipu XapaKTEPUCTUKE TIPEBpAIICHUN BEIIECTB IOHATHS «PacTBODPY,
«QIIEKTPOJIMTUYECKAS AUCCOLMALIUAY, «AJIEKTPOJIUTHI - HEAIEKTPOJUTED, «CTEIEHb IUCCOLUALAN,
«CUJIbHBIE, CJIa0ble AJIEKTPOJIUTHI», «KATHOHBI, AHUOHBI», «KUCJIOTBI», «OCHOBAHUS», «COJH,
«UMOHHBIE PEAKIIMN», «HECOIe00pa3yIole, coJIe00pa3yIoue OKCHIIBI», «OCHOBHBIC, KHCIOTHBIE
OKCUJBI», «CpPEOHUE, KHCIIbIE, OCHOBHBIE COJHM», «IEHETHYECKHH psIA», «OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIINIY, «OKHCINUTENb, BOCCTAHOBUTEIb Y, OKUCIEHHUE, BOCCTAHOBIICHHEY.

OnuceIBaTh pacTBOpEHHE KaK PU3NKO-XUMUUECKHI TPOIecC.

NnnrocTpupoBaTe IpUMEpaMu OCHOBHBIE IOJIOKEHUS TEOPUHU 3JIEKTPOIUTUUYECKON
JUCCOLMAIIMK, T€HETUUECKYI0 B3aUMOCBSI3b MEX]y BELIECTBAMU (IIPOCTOE BELIECTBO — OKCHUJ —
THUAPOKCUJ] — COJIb).

XapakTepru30BaTh 001ME XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCUJIOB, KHCIIOT,
OCHOBAaHMH, cCOJ€M C TMO3UIUU TEOPUU  INEKTPOJUTUYECKON AUCCOLMAIMHU, CYIIHOCTh
MEKTPOIUTUYECKON JMCCOLMALMU BELIECTB C KOBAJCHTHOW IOJSPHOM M MOHHOM XUMHUYECKOH
CBSI3bI0, CYIIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

[IpuBOAMTE MpUMeEpPHI peaKIUi, MOATBEPKAAOIMX XUMUUECKHE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHW U COJIeH, CYIIECTBOBAHME B3aWMOCBSI3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX COEIVHEHUN.

KrnaccupuunpoBaTh XUMHUUECKHE PEAKIIUH 110 M3MEHEHUIO CTETeHEel OKUCIIEHUS 3JIEMEHTOB,
00pa3yIoNX pearupyoiiye BenecTBa.

CocTaBiaTh ypaBHEHUS 3JEKTPOIUTUYECKON JUCCOIUALMN KUCIIOT, OCHOBAHUM U COJIEH,
MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILCHHBIE HOHHBIC YPABHEHUS C y4aCTHEM DJIEKTPOJIUTOB,

YPaBHEHHMS  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLMM,  MCIOIB3Yd  METOJ
AIIEKTPOHHOTO 0OanaHca, ypaBHEHHS pEakIuil, COOTBETCTBYIOLIMX I1OCJIEAOBATEILHOCTU
(1ernouku) NpeBpalieHU HEOPraHUYECKUX BELIECTB Pa3JIMUHbIX KJIACCOB.

OnpenensiT OKUCIUTENb W BOCCTAaHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHUE B
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.

YcTaHaBIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBSA3M: KJIACC BELIECTBA — XMMUYECKUE CBOMCTBA
BEIIeCTBA, HAOMOAaTh U OMUCHIBATH PEAKIIUU MEXKIY SJEKTPOIUTAMHU C MOMOIIBIO €CTECTBEHHOTO
SI3bIKA U SI3bIKa XUMUU.

[IpoBOANTHL ONBITHI, MOATBEPKAAIONIME XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB.

Memanpeomemmule pe3ynvmamaol 00y4eHus

BblnyCKHMK noJy4Yum 603MONCHOCNb HAYHUUMBCA.!
HeHaTB IMOMCETKH, BBIIIUCKU, HUTUPOBATH TCKCT.
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C CocTtaBiATh TOKJIAL.

L CocTaBnsTh HA OCHOBE TEKCTa IrpaduKu, B TOM uncie ¢ npumenenueM cpencts UKT.

L Brnanets TakuM BUJIOM U3JI0KEHUS TEKCTA, KAK PACCYKJICHUE.

L Ncnons30BaTh TakoW BUJT MBICICHHOTO (MA€aIbHOI0) MOJICIUPOBAHUS, KaK 3HAKOBOE
MOJIeIUpOBaHHe (Ha TMpHUMEpe YypaBHEHUN JUCCOLMALMK, HOHHBIX YpaBHEHUH peakIuii,
MOJIypEeaKui OKUCIIEHUSI- BOCCTAHOBJICHHS).

[ PaznmmyaTh KOMIIOHEHTHI JOKA3aTENbCTBA (TE3HUC, apTyMEHTHI U (POPMY JTOKA3aTENbCTA).

OcyuiecTBIATh NIPSIMOE UHTYKTUBHOE JTOKA3aTEIbCTBO.
Paznen «IIpakTukym 2. CBOiliCTBa pAaCTBOPOB 3J1€KTPOJIUTOBY»
Ilpeomemmnuwie pezyiomamot 00yuenusn

Buinycknux nayuyumeces:

C OOpamatecs ¢ J1aOOpaTOpHBIM 00OPYIOBAaHUEM U HAarpeBaTeJIbHBIMU IpuOOpamu B
COOTBETCTBMHM ¢ nIpaBuiiamMu Th.

[ BeimonmusATe mpocTteiime mpueMbl  OOpamieHus ¢ JIa0OpaTOpHBIM  00OpPYIOBAHHEM:
1ab0paTOPHBIM IITATUBOM, CITUPTOBKOM.

U HaGnronaTh 3a cBOiiCTBaMHU BEILIECTB U SIBJCHH, TPOU CXOISIINMHU C BEIICCTBAMH.

O OnuchIBaTh XMMUYECKUHN 3KCIEPUMEHT C TOMOILBIO PYCCKOTO SI3bIKA U SI3bIKa XUMUHU.

O JlenaTh BBIBOJBI 10 PE3YJIbTATAM IIPOBEAEHHOTO dKCIIEPUMEHTA.

Memanpeomemnmnboie pe3yromamal 00y4eHus
Buinycknux nonyuum 603moscnocms HAy4umocs:

C OnpenensiTh, UCXOAS W3 y4eOHOW 3aaaud, HEOOXOAMMOCTH HEMOCPEICTBEHHOTO WITH
OITOCPETOBAHHOTO HAO IO ICHHSI.

O CaMocrosTeTbHO (OPMHPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

JIuunocmmuoie pezynomamot 00yuenus

C 3namv u noHuMams: OCHOBHBIE UCTOPUYECKUE COOBITHSI, CB3aHHBIE C Pa3BUTHEM XUMUU H
ob1iecTBa, JOCTHXKEHUS B O0JACTH XMMHUU M KYJIbTYpHbIE Tpaauluu (B YaCTHOCTH, HAy4yHBIE
TPaJMIINKM) CBOCH CTpaHbl, OOIIEMHUPOBBIE AOCTHXKEHHS B O0JIACTHU XHMHH, OCHOBBI 370POBOIO
o0Opa3a XM3HM, MpaBUJIA TOBEICHHUS B YPE3BBIYANHBIX CHUTYalHMsIX, CBA3AHHBIX C BO3JEHCTBHEM
pa3IUYHBIX BEIIECTB, COLMAIBHYIO 3HAUUMOCTh U COJEep)KaHHe Mpodeccuil, CBA3aHHBIX C XUMUEH,
OCHOBHBIE TpaBa U 00S3aHHOCTH TPa)kJaHWHA, CBS3aHHBIE C JIMYHOCTHBIM, MPO(EeCCHOHAIBHBIM H
YKU3HEHHBIM CaMOOIIPEEIECHUEM.

C Hcnvimvigams: 4yBCTBO TOPAOCTH 32 POCCHUMCKYI0 XMMHUYECKYI0 HAayKy M YBaKEHUE K

HCTOpUU €€ pa3BUTHS, YBAXKEHHE W NPHUHATHE JAOCTH)KEHUW XUMUHM B MHpE, YBAXKEHUE K

OKPY’KaIOIIMM — YMETh CIIYIIATh U CIBIIIATh NApTHEPA, IPU3HABATh IPABO KaXKJI0T0 HA
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COOCTBEHHOE MHEHHME U MPUHUMATH PEUICHUS C yY€TOM MO3UIIHNIA BCEX YUaCTHUKOB, CAMOYBa)KCHHE
M SMOILIMOHAJIFHO-TI0JIOXKUTENIFHOE OTHOIIICHUE K ce0e.

C Ilpusnasams: LIEHHOCTh 3710POBbBA, HEOOXOAUMOCTh CaMOBBIPAKEHHUS,
caMopean3aliu, COIMalIbHOrO MPU3HAHUS.

C Ocosnaséamsv: TOTOBHOCTbh K CAMOCTOSITEIbHBIM IMOCTYIKAM U JEUCTBUAM, TPUHSITHIO
OTBETCTBEHHOCTH 3a MX PE3YJbTaTbl, TOTOBHOCTh OTKPBHITO BBIpa)KaTh U OTCTAaMBAaTh CBOIO
MO3UIUI0 U KPUTUYHO OTHOCUTBHCS K CBOUM ITOCTYIIKAM.

T Ilpossnams: nOOPOXKENATEIBHOCTh, JIOBEpUE W BHUMATEIBHOCTh K JIIOJSM,
TOTOBHOCTh K COTPYJIHHUYECTBY W JApYkOe, OKa3aHWIO IMOMOIIM HYXIAIOUMMCS B HEH,
YCTOWYHMBBIN MMO3HABATEJILHBIN HHTEPEC, MHUIIMATUBY U JIFOOO3HATEIILHOCTh B U3YYCHUH MHUPa
BEILIECTB M pEaKIMh, IeNeyCTPEMIICEHHOCTh M HAacCTOMYMBOCTh B JOCTHXKCHHHU LICJIEH,
TOTOBHOCTh K TIPEOJIOJICHHIO TPYAHOCTEH, YOEXKIEHHOCTh B BO3MOXKHOCTH TO3HAHUSA
MPUPOIBI, HEOOXOAUMOCTH PA3yMHOI'O HCIIOIb30BAHUS TOCTHIKCHUN HAYKH U TEXHOJIOTUN JIS
pa3BUTHS O0IIECTBA.

[l YVmemwb: yCcTaHABIMBATH CBSI3b MEXAY LIENBIO U3YUYEHUSI XUMUU U TEM, JIJISI YETO OHA
OCYIIECTBISETCS (MOTUBAMH), BBIMOJHATh MPOrHOCTHYECKYIO CAMOOIICHKY, PEryIHPYIOIIYIO
AKTUBHOCTH JIMYHOCTH Ha dTalle €¢ BKIFOYCHHS B HOBBIM BUJ JAEATEILHOCTH, CBSI3aHHBIA C
HayajoM M3y4YEHHUsS HOBOrO yYE€OHOIo IpeaMeTa — XHMHH, BBIIOJHITh KOPPUTHPYIOIIYIO
CaMOOIIEHKY, 3aK/IIOYAIOIIYIOCSd B KOHTpOJIE 32 MPOIECCOM H3YYEHUST XMMUU M BHECEHUS
HEOOXOJMMBIX KOPPEKTUB, COOTBETCTBYIOIIUX dTallaM M CIoco0aM M3ydeHHUs Kypca XHMHH,
CTPOHUTH JXKU3HEHHbIE W TPOPECCHOHATbHBIE TJAHBl C yYETOM KOHKPETHBIX COIHAIHHO-
HUCTOPUYECKHUX, TOJUTUYECKUX W DSKOHOMHMUECKHX YCIIOBUM, OCO3HaBaTh COOCTBEHHBIE
LIEHHOCTU M UX COOTBETCTBHE MPUHUMAEMBIM B JKU3HU PEIICHUSIM, BECTH JTUAJIOT HA OCHOBE
PaBHOINPABHBIX OTHOIIEHUH W B3aMMHOIO YBa)XEHUSI, BBIAEISATh HPABCTBEHHBIM acHeKT
MOBEAEHUSI U COOTHOCUTH TOCTYNKH U COOBITUSI C MPUHATHIMA 3TUYECKMMH HOPMaMH, B
npeaenax CBOMX  BO3MOXHOCTEM  NPOTUBOAECHCTBOBATH  JCHCTBUSM U BIMSHUSM,

MMpCACTABJIAOIINUM YI'PO3Yy )KU3HU, 3JOPOBbIO U 0€30IaCHOCTH JINYHOCTH U O6I.H€CTBa.

9 kaacc

IIpeameTHbIe pe3yabTaThl 00y4eHUs

Beinycknux nayuumcs:

® JCIIOJIBb30BaTh NIPH XapaKTEPUCTHKE MPEBPAIIECHUN BELIECTB MOHATHS: «XMMHUYECKas
peaKiusy», «peaKkMu COSIUHEHUD», «PEaKINH Pa3JIoKEHUN», «PEaKIIM 0OMEeHa», «peaKuu
3aMEIICHUA», «PEAKIMY HEUTPpaIU3aLUN», «IK30TEPMUYECKUE PEAKIIUN», «IHAOTEPMUYECKUE
peaKiumny, «o0paTUMble peaKklun», «HEOOpaTUMBbIE PEaKIHH», «OKHCIUTEIbHO-
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BOCCTAHOBUTEJIbHBIE PEAKIIMM», «[OMOIE€HHbIE PEAKLIUNY», «TE€TEPOreHHbIE PEaKIMHU», «KaTa-
JUTUYECKUE PEAKLNN», «HEKATAJIUTHUYECKHE peakluu», «TemIoBol 3(dekT Xxummuieckon pe-
aKLHMN», «CKOPOCTh XUMUYECKOU PEAKIUN», «KATAJIM3aTOp»; XapaKTepU30BaTh XUMUUYECKUE
aneMeHThl |—3-ro mepuosoB Mo uxX monoxeHuro B [lepuomuveckoll cucTeMe XUMHUYECKHX
anemenToB JI. M. MenneneeBa: XMMHUYECKHN 3HAK, MOPAIKOBBIA HOMEp, NMEpPHOJ, TpyIIa,
MOJIrPyTINa, OTHOCUTENIbHAsA aTOMHAs Macca, CTpOeHHe aToma (3aps apa, YUCIO POTOHOB U
HEUTPOHOB B sAIpe, 00IIee YUCIIO IEKTPOHOB, paclpeieleHUue IEKTPOHOB 110 JIEKTPOHHBIM
CIIOSIM, TIPOCTOE BEIIECTBO, (hopMyJia, Ha3BaHUE U THII BBICIIEI0 OKCHIA U THAPOKCUIA, JIETY-
4ero BOJOPOIHOTO COeUHEHUS (1151 HEMETaJIOB));

® XapaKTepU30BaTh OOIINE XUMUUYECKUE CBOWCTBA aM(POTEPHBIX OKCHI0B U I'UAPOKCH -
JI0B; MIPUBOJUTH MPUMEPHI PEAKLUN, TOATBEPKIAIONINX XUMUYECKHUE CBOWCTBA aM(OTEPHBIX
OKCHJIOB Y THAPOKCHJIOB; JJaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLMH 110 YUCILYy U COCTaBY
HCXO/IHBIX BEILIECTB U MPOJYKTOB PEAKIUU; TEIIOBOMY 3P (PEeKTy; HAIPAaBIECHUIO MPOTEKAHUS
pEeaKUrU; U3MEHEHUIO CTEIIEHEH OKMCIIEHUs 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOIHBIX
BEIIECTB; yYacTHIO KaTajau3aTopa; OOBSICHATh U MPHUBOIUTH MPUMEPHl BIUSHUS HEKOTOPBIX
(dakTopoB (IpHUpoJia pearupyroIuX BEIIEeCTB, KOHI[EHTpalLUs BEIIECTB, JaBJIEHHE, TeMIepa -
Typa, KaTaJu3aTop, MOBEPXHOCTh COMPUKOCHOBEHMS PEarupyrolIMX BELIECTB) HA CKOPOCTh
XUMUYECKUX PEaKIHil;

e HabmoJaTh M ONUCHIBATH YPAaBHEHMSI peaKLUUd MEXIYy BEIEeCTBAMH C ITOMOIIBIO
€CTECTBEHHOT0 (PyCCKOIr0 UJIM POJHOI0) SI3bIKA U A3bIKA XUMUH;

® TIPOBOJUTH OMBITHI, MOATBEPXKIAIOIINE XUMUYECKHE CBOICTBA aM(DOTEPHBIX OKCHI0B
U THAPOKCHUJIOB; 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM pPEaKIMM OT pa3iIMyYHbIX (PaKTOPOB
(mpupoaa pearupyroumx BelIecTB, KOHIICHTpAIUs BEIIECTB, JaBJeHHUE, TeMIepaTypa, Kara-
JIM3aTOp, TOBEPXHOCTh CONPUKOCHOBEHUS PEArMpyIOIIHUX BELIECTB).

MetanpeaMeTHbIe pe3yJbTaThl 00y4eHHU

BblnyCKHuK noayyum 603MONCHOCNb HAYYUMbCA.
® OIpCACIATh I CJIb yqe6H0171 ACATCIBbHOCTU C IMMOMOLIBIO YUYHUTCIIA U CaMOCTOATCIIBHO,

HCKaTh CPEACTBA €€ OCYIIECTBICHUs, paboTasl MO IJIaHy, CBEPSITh CBOM JEHCTBUS C LENIbIO U
Ipy HEOOXOAUMOCTH MCHPABIATH OIIMOKH C MOMOLIBIO YUUTENs U CAMOCTOSATENIbHO; COCTaB-
JISITh AaHHOTAIIMIO TEKCTa;

® CO03/1aBaTh MOJIEJH C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W Mpej-
CTAaBJICHHEM MX B IPOCTPAHCTBEHHO-TpaPUUeCKOil WM 3HAKOBO-CHMBOJHMYECKOW (opMme;
OIpenensaTh BUIbl KilaccupuKauy (€CTECTBEHHYIO M MCKYCCTBEHHYIO); OCYILECTBIISThH Mps -

MOC JCAYKTHBHOC NOKAa3aTCIbCTBO.
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MeTanibl

IIpeameTHBbIe pe3yabTaThl 00y4eHUs

Buinycknux nayuumcsi:

® ICIOJIb30BaTh MPHU XapPaKTEPUCTHUKE METAJUIOB U MX COCIMHEHUW MOHSTHUS: «MeTal-
JIBI», «Psii AKTUBHOCTU METAJIOBY, «IIEIOYHbIE METAJUIbDY, ILETOYHO3EMEIIbHBIE METAILIbDY,
KCIIOJB30BaTh UX MPU XapaKTEPUCTHKE METAJIOB; 1aBAaTh XapaKTEPUCTUKY XUMUUECKHU X dJie-
MEHTOB-METAJUIOB (IETOYHBIX METAIIOB, MAarHus, KaJbIWs, aTIOMUHUS, JKeJie3a) 1Mo UX I0-
noxenuto B [lepuoguyeckoit cucreme xumuueckux 3iemenToB Jl. M. MenaeneeBa (xumuye-
CKHI 3HAaK, MOPSIAKOBBIA HOMEDP, IEPUOA, Tpynna, NOATPYyIIa, OTHOCUTEIbHAS aTOMHAs Mac-
ca, CTpOEHHE aToMa (3apsi SApa, YUCIO MPOTOHOB U HEUTPOHOB B siipe, 00IIee YUCIO 3JIeK -
TPOHOB, pacrpezelieHue AIEKTPOHOB 0 JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, opMyIa,
Ha3BaHME U THUI BBICILIETO OKCHJIA U TUAPOKCU]IA);

® Ha3bIBaTh COCAMHEHUS METAJUIOB U COCTABJISTh UX (DOPMYJIIBI 10 HA3BAHUIO,

® XapaKTepu30BaTh CTPOEHHUE, o0IMe (Pu3nuecKne U XMMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB-METAJIIOB;

e OOBSCHATH 3aBUCHUMOCTb CBOMCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XUMHUYECKUX dJIe-
MEHTOB-METAUIOB  (pajnyC, META/UIMYECKUE CBOWCTBA  DJIEMEHTOB, OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIE CBOWCTBA 3JIEMEHTOB) M 0O0pa3yeMbIX HMH COCTUHEHHUH (KHCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICIIMX OKCHUJIOB M THJIPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
cBOiicTBa) OT mojoxeHus B [leproguueckoil cucreme xumudeckux snementoB [{. . Menae-
JIeeBa;

® OMHUCHIBaTh OOIIME XUMHYECKHE CBOMCTBA METAJIOB C IOMOIIBIO E€CTECTBEHHOTO
(pycckoro umm

POAHOr0) SI3bIKA U A3bIKA XUMUHU;

® COCTaBJIAITh MOJIEKYJSIPHBIC YPAaBHEHUS PEAKLUM, XapaKTEPU3YIOUIMX XHUMUYECKHUE
CBOMCTBA METAJIOB U UX COCAUHEHUH, & TAKKE MIEKTPOHHBIE YPAaBHEHUS MPOLECCOB OKUCIIE-
HUS-BOCCTAHOBJICHUSI; YPAaBHEHUS AJIEKTPOJUTHUYECKON AMCCOLMALIMHU; MOJIEKYJIIpHbIE, M1OJI-
HbIE U COKpAILEHHBIC MOHHBIE YPABHEHUS PEAKLUN C YHACTUEM JIEKTPOJIUTOB;

® YCTaHaBJIMBATH MPUYUHHO-CJIEACTBEHHBIE CBSA3M MEXIY CTPOCHUEM aTOMa, XHUMHUYE-
CKOH CBSI3bI0, TUIIOM KPUCTAUIMYECKOM PEIISTKH METAJUIOB M UX COCAMHEHUM, UX OOIIUMHU
(U3NYECKUMU ¥ XHMHYECKHUMH CBONCTBAMU;

® ONHUCHIBATh XMMUYECKHE CBOMCTBA IIECIIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB, a
TaK)Ke aJIOMUHUS U KeJle3a M UX COCIUHEHHH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH

pO,Z[HOFO) SA3bIKa U A3bIKa XUMHUH,

31



® BBINIOJHATH, HAOIIOAATh U OMUCHIBATH XMMHUYECKUN SKCIEPUMEHT MO paclo3HaBa-
HUIO BAXKHEHNIIMX KaTHOHOB METAJJIOB, THAPOKCH/I-MOHOB;

® DJKCIEPUMEHTAIBHO MCCIEN0BATh CBOMCTBA METAIJIOB U UX COEAUHEHUH, pelaTh
JKCIIEPUMEHTAJIBHBIE 3aJ1a4u 110 TeMe «MeTauibly;

® ONUCHIBATh XUMUYECKUM HKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PyCCKOIro MM
POJIHOrO) SI3bIKA U SA3bIKA XUMUU;

® TIPOBOJUTH PACUETHI MO0 XUMUYECKUM (OopMyJiaM B YpPaBHEHHSIM peaKlUi, MpoTeKa-
IOIIMX C Y4aCTUEM METAJIJIOB U UX COCAUHEHUM.

MeranpeaMeTHbIe pe3yJbTaThl 00y4YeHHUs

Buinycknuk noay4um 603MOMCHOCIb HAYYUMbCA.!
e paboTaTh IO COCTABJIEHHOMY IUIAHY, MCIOJb3Yysl HapsAAy C OCHOBHBIMU U JOIOJIHHU -

TEJIbHBIE CPEACTBA (CIPAaBOYHYIO JUTEPATypy, CloXHbIe pudopsl, cpeactsa UKT); ¢ momo-
IIBIO0 YYUTENIs OTOMpaTh [ pelIeHus y4eOHbIX 3a/1a4 HEeOOX OIUMBIE CIOBAapH, SHLUKIIONE-
JIH, CPAaBOYHUKH, SJIEKTPOHHBIE AU CKHU;

® CONOCTaBJATh U OTOMPATh MH(OPMALIMIO, MOIYYEHHYIO U3 PAa3JIMYHBIX MCTOYHUKOB
(croBapu, 3HLUMKIIONEINH, CIIPABOYHUKH, HJIEKTPOHHbIE TUCKH, ceTh IHTEepHET);

® IIPEACTaBIIATH HH(OPMALIMIO B BUJE TaOJIUL, CXEM, OITIOPHOIO KOHCIIEKTa, B TOM YHC-
ne ¢c npuMmenenneM cpeacts UKT;

e 0(hOpPMIIATH CBOU MBICIH B YCTHOW M MUCBMEHHOW PEUM C YUETOM CBOMX yUEOHBIX U
YKU3HEHHBIX PEUEBBIX CUTYallUi, B TOM 4ucie ¢ npumeHeHueM cpencrts UKT;

® COCTaBJIATH PELCH3UIO Ha TEKCT;

® OCYIICCTBJIATH JOKA3aTCIbCTBO OT IIPOTUBHOIO.

Hemeranbl

IIpeameTHbIE pe3yJIbTAThI 00y4eHUs

Buinycknux nayuumes:

® UCHOJIB30BaTh NPU XAPAKTEPUCTHKE METAIUIOB M MX COCIUHEHUN IOHATHUSA: «HEME-
TaJJIbl», «TAJOTE€HBbD», «AJIOTPOIIHBIE BUAOU3MEHEHUS», <OKECTKOCTb BOJIBD», «BPEMEHHAas
KECTKOCTb BOJIbI», «IIOCTOSIHHASI dKECTKOCTh BOABI», «00LIast ’)KE€CTKOCTb BOJIbI»;

® /1aBaTb XapaKTEPUCTUKY XMMHUYECKHUX 3JIEMEHTOB-HEMETAJNIOB (BOAOpOJA, rajore-
HOB, KHCJIOPOJIa, Cepbl, a30Ta, Gocdopa, yriaepoaa, KpeMHUs) 110 UX MojoxkeHuto B [lepuou -
yeckoil cucreMe xumuueckux anemeHToB J[. M. MenneneeBa (XUMHUYECKUN 3HAK, MOPSAIKO-
BBl HOMEp, IEPUOJ, I'PYIINA, MOArPYIIA, OTHOCUTENIBHAS aTOMHAas Macca, CTPOCHHUE aTOMa

(3apsan siipa, 4MCIIO MPOTOHOB U HEUTPOHOB B spe, 00Iee YHCIIO AIEKTPOHOB, pacmpenee-
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HUE DJICKTPOHOB MO 3JEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO, (OpMYysa, Ha3BaAHUE U THUI
BBICIIETO OKCH/Ia U TUAPOKCUA, (hOpMyTa B XapakTep JETY4ero BOAOPOIHOTO COSIUHEHUS);

® Ha3bIBATh COCAMHEHMS HEMETAJIOB U COCTABJIATH UX (DOPMYJIBI 110 HA3BAHUIO;

® XapaKTepu30BaTh CTPOCHHE, 00IIHMEe PU3NUECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB-HEMETAJIIOB;

e O0OBSCHATH 3aBUCHMOCTb CBOMCTB (MJIM MPEICKAa3bIBATh CBOMCTBA) XMMHUYCCKUX dJIe-
MEHTOB-HEMETAJUIOB (paanyCc, HEMETaJUIMYeCKHE CBOWCTBA DSJEMEHTOB, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOWCTBA 3JIEMEHTOB) M O0pa3yeMbIX HMH COCTUHEHHUH (KHUCIOTHO-
OCHOBHBIC CBOMCTBA BBICHIMX OKCHIOB M THIAPOKCHIOB, JETYYHUX BOJOPOJHBIX COCITUHECHUM,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT MoioXeHus B llepuogmueckoit cucreme
xuMu4deckux 3yemenToB . 1. Menneneena;

® OIHMCHEIBaTh OOIME XMMHUYECKHE CBOMCTBA HEMETAJLIOB C IIOMOINBI0 €CTSCTBEHHOIO
(pycCKOro Ui poJHOTO) SI3bIKA U SI3bIKA XUMUU;

® COCTaBJIATH MOJICKYJISIPHBIC YPAaBHEHUS PEAKIUHM, XapaKTEPU3YIOIIUX XUMHUYECKHE
CBOMCTBA HEMETAJUIOB U X COCIMHEHUH, a TAK)KE MIEKTPOHHBIE YPABHEHHUS MMPOLECCOB OKHUC-
JICHUSI-BOCCTAaHOBJICHHSI,

® ypaBHEHHS DJIEKTPOJIUTHYECKONU IUCCOIUAIMU; MOJIEKYJIIpHbIE, MOJHbIE M COKpa-
LICHHBIE MOHHBIE YPAaBHEHUSI PEAKIIMI C yJaCTHEM 3JIEKTPOIUTOB;

® YCTaHABJIMBATH MPUUYMHHO-CIIEJACTBEHHBIE CBSI3M MEXKY CTPOCHHUEM aToMa, XUMHUYe-
CKOM CBSI3bIO, TUTIOM KPHCTAJUTUYECKOM PENIeTKH HEMETAVIOB U UX COCIUHEHUU, UX OOIUMHU
(UBNYECKUMU ¥ XUMHYECKIMH CBOM CTBaMU;

® OMKCHIBATh XUMUYECKHE CBOMCTBA BOJIOPOJAA, TaJOrE€HOB, KUCIOPOJa, CEphl, a30Ta,
docdopa, rpaduTa, anmasza, KPEMHHS U UX COSTMHEHHUI C TTOMOIIBIO €CTECTBEHHOTO (PYCCKO-
T'0 WM POJHOTO) A3bIKA U SI3bIKA XUMUU;

® OMKCHIBaTh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOBI U BBIMIOJHSATH COOTBETCTBYIOIINI
UM XUMUYECKUN IKCIIEPUMEHT;

® BBINOJHATH, HAOMIOATh U ONMHMCHIBATH XMUMHYECKUN SKCIIEPUMEHT 10 paclo3HaBa-
HUIO MOHOB BOAOpOJa aMMOHUS, Cyib(ar-, KapOoHaT-, cCUIMKaT-, ¢pocdat-, XJI0opua-, 6po-
MH/JI-, UOJU-UOHOB; IKCIIEPUMEHTAJILHO UCCIEA0BAaTh CBOMCTBA METAJJIOB U UX COCIUHEHUH,
penaTh SKCnepuMeHTaNbHbIC 3a/1auu 110 TeMe «HemeTasy;

® OMHCHIBATh XUMUYECKHH IKCIIEPUMEHT C MOMOIIBI0 E€CTECTBEHHOTO (PyCCKOro WM
POIHOTO) SI3BIKA U S3bIKA XUMUH;

® TIPOBOJUTH PACUETHI MO XUMUUYECKUM (OPMYyJIaM M YPAaBHEHHSIM PEaKIui, MpoTeKa -

OOMX ¢ yH4aCTUEM HEMETAJIIIOB U UX CO€I[I/IH€HI/II7L
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MeTal’Ipe}IMETHbIe PE3yJAbTaThbI oﬁyqem/m

Buinycknux nonyuum 803moocHocmsb Hay4umocs:
® OpraHU30BBIBaTH Y4eOHOE B3aMMOJEWCTBUE B TpymIie (paclpeneisiTh poiu, A0roBa-

pHUBATHCS APYT C APYrOM U T. J.); IPEABUACTH (IIPOTHO3UPOBATH) MOCIEACTBHS KOJUICKTHUB -
HBIX PELIECHU;

® TIOHMMAaTh IPUYMHBI CBOETO HEYyCIIeXa U HaXOJUTh CIIOCOOBI BBIXOJA U3 ITOU CUTYa-
uuy;

® B IMAJIOTE C YYUTEIIEM YUYHThCS BhIPA0aThIBATh KPUTEPHH OIEHKU U OMPEACIIATh CTe-
MIEHb YCIEIIHOCTH BHITIOTHEHUS CBOCH pabOThl M pabOThI BCEX, UCXOSM U3 MMEIOIIUXCS KPH -
TEpUEB, COBEPIICHCTBOBATh KPUTEPUU OIICHKU U IMOJIb30BAThCS MMH B XOJI¢ OLICHKH U CaMO-
OLIEHKHU; OTCTauBaTh CBOIO TOUKY 3PEHHsI, apr'yMEHTUPYS €€; MOATBEP)KIaTh apryMEHThI (aK -
TaMH; KPUTUIHO OTHOCHTHCS K CBOEMY MHEHHIO;

e CIymaTh APYTUX, MBITAThCS NPUHUMATH JIPYTYI0 TOYKY 3pEHHS, ObITH TOTOBBIM U3-
MEHUTH CBOIO TOUKY 3PEHHUS; COCTABIATH pedepaT 1o onpeaeieHnon popme;

® OCYIICCTBJIATH KOCBCHHOC pa3aC/IMTCIIbHOC JOKAa3aTCIbCTBO.

IIpakTuKyM

IIpeameTHbIe pe3yabTaThl 00y4eHUs

Buvinycknux nayuumes:

e o0Opamartbcs ¢ JTabopaTOPHBIM O0OPYIOBAaHHUEM W HArpeBaTENbHBIMH MPHOOpaMU B
COOTBETCTBHH C MPAaBUIIAMH TEXHUKH O€30MACHOCTH;

e Ha0MIOIATh 32 CBOWCTBAMH HEMETAJUIOB M MX COCAMHEHHH W SBICHHUSMH, TIPOUCXO-
JSIIAMHA C HUMH,

® OIUCHIBaTh XMMHYECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOIro MIU
POIHOrO) s3bIKA U S3bIKA XUMUH;

® JCJIaTb BBIBOJBI ITO PE3YyJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeranpeameTHbIe pe3ybTaThl 00yUeHust

BoinyckHuk noayuum 03mMoHcHOCIb HAYYUMbCA:
e OIpenensaTh, UCXOAs U3 y4eOHOH 3aaaun, HEOOXOJUMOCTh HCIOJIb30BAaHUs HaOJIIO-

ACHUS UJIK SKCIICPUMCHTA.

O06001meHne 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka k rocygapcreeHHoii uroropoii arrecrauuu (I'MA) JIuuHocTHBIE

pe3yJbTaThbl 00y4eHust
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BbInyCKHUK HAY4YUTCH:

3HamMb U NOHUMAMB. OCHOBHBIE MCTOpPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM
XMMHH U O0IIEeCTBA; JOCTHKCHUS B 00JIACTH XMMHH U KYJIbTYpHBIE TPAJUIIUU (B YACTHOCTH,
Hay4yHbIe TpPAJUIMH) CBOEH CTpaHbl, OOLIEMHPOBHIE AOCTM)KEHHS B OOJACTH XHUMUU;
OCHOBHBIC TTPUHITUTIBI ¥ TIPaBUJIa OTHOIICHHS K MPUPOJIC; OCHOBHI 3TOPOBOT'0 00pa3a KU3HU H
3I0pOBbECOEpETraloONuX TEXHOJIOTHI; TMpaBWia TOBEACHHUS B UYPE3BBIYAWHBIX CUTYAIUsX,
CBSI3aHHBIX C BO3JCHCTBHEM pAa3IMYHBIX BEIIECTB; OCHOBHBIE TIpaBa H O0S3aHHOCTH
rpa<JIaHWHA (B TOM YHCIIE YYaIllerocs), CBSI3aHHBIC C JIMYHOCTHBIM, MPO(ECCHOHATHLHBIM U
KU3HEHHBIM CaMOOIIPEEICHNEM; COLMAJIbHYI0 3HAYUMOCTh M cojaep)kaHHe mpodeccHii,
CBSI3aHHBIX C XUMHUEH;

UCHBIMBIEAM b . TYBCTBO T'OPAOCTH 32 POCCHICKYIO XMMUYECKYI0 HAYKY U YBAKEHHUE K
HUCTOPUU €€ Pa3BUTHUS;, YBAXKEHUE M MPUHATHE AOCTWKEHUM XHUMHUU B MHUPE; JOOOBH K
IPUPOZIC; YBAXKEHUE K OKPYKAIOMMM (y4JalIUMCs, YUYUTEISAM, POJUTEISIM U ApP.) — YMETh
CIyIIaTh ¥ CHbIIIATh HapTHepa, MPU3HABAaTh MPaBO KaKIOTO0 Ha COOCTBEHHOE MHEHHE,
NPUHUMATh PELICHUS C YYETOM IMO3UMUUA BCEX YYAaCTHHUKOB; YYBCTBO IIPEKPACHOTO U
ACTETUYECKMX YYBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HUX IPEBpalICHUN;
CaMOYBa)KEHUE U SMOLMOHAJIBHO-TIOJIOKUTEIbHOE OTHOIIIEHHE K ce0e;

npusnaeamp: UEHHOCTb 3J0pOBbsl (CBOEro W JpYyrux Jiojeil); HeoOXOAUMOCTh
CaMOBBIPaXEHHUsI, CaMOpPEATN3aLIMH, COLIUATIBHOIO MPU3HAHUS;

0Cco3HA6amb: TOTOBHOCTh (WMJM HErOTOBHOCTH) K CaMOCTOSITEIHHBIM TOCTYIIKAM |
JEHCTBUSAM, OTBETCTBEHHOCTh 332 MX PE3yJbTaThl; TOTOBHOCTh (MJIM HErOTOBHOCTh) OTKPBITO
BBIPAXaTh U OTCTaUBATh CBOKO MO3ULIMIO U KPUTUYHO OTHOCUTHCSA K CBOMM MOCTYIIKaM;

npoaenamep:  SKOJOTMUECKOE  CO3HAHHWE, JOOpOXKENaTelbHOCTh, JIOBEpHE U
BHUMATENbHOCTh K JIIOJIIM, TOTOBHOCTh K COTPYIHUYECTBY M JApYy>KOe, OKa3aHUIO MOMOIIU
TEM, KTO B HEH HYXJIaeTcs,; 0000IEHHbIH, YCTONYMBBIN U M30MpATEIbHBIA MO3HABATEIbHBIN
WHTEpPEC, WHUIMATUBY U JI0OOO3HATENFHOCTh B M3YUYEHHH MHpa BEIIECTB M PEAKIUH;
LETECYCTPEMIICHHOCTh M HACTOMYMBOCTh B JIOCTMKEHUU LIE€JEH, TOTOBHOCTh K MPEOJOJIEHUIO
TPYAHOCTEH; YOSKJEHHOCTh B BO3MOXKHOCTH MO3HAHUS MPUPOABI, HEOOXOAUMOCTH Pa3yMHOTO
WCIOJB30BaHUS JOCTHXKEHU HAYKH U TEXHOJIOTHA JUIsl pa3BUTHUS OOIIECTBA;

ymemp: YCTAHABIMBATH CBS3b MEXKIY LIEJBIO M3YyUYEHHUs] XUMHUM U Te€M, JJIS 4Eero OHa
OCYIIECTBISETCS (MOTHBAMU); BBIMOIHATh KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKIFOYAIOIILYOCs
B KOHTpPOJE 3a MPOIECCOM H3yUYEHUS XHUMHH W BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX dTalmaM © CHoco0aM  M3Yy4eHHs Kypca XHMHH;  BBINOJHSTH
PETPOCHEKTHUBHYIO CaMOOILICHKY, 3aKJIIOYAIONIylOCsi B OLEHKE Ipolecca M pe3yJbTara
M3yYEHHS] Kypca XHMHUHU OCHOBHOHM IIKOJIbI, MOJBEAECHUU WUTOrOB Ha OCHOBE COOTHECEHHUS
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Lenedl W pe3ysnbTaToB; CTPOUTH JKU3HEHHbIE U IMPOPECCHOHANbHbIE IUIaHBl C Y4ETOM
KOHKPETHBIX COLIMAJIbHO-UCTOPUUYECKUX, IOJIUTHYECKMX MW SKOHOMHYECKUX YCIIOBHIA;
OCO3HaBaTh COOCTBEHHbIE IIEHHOCTH U COOTBETCTBUE UX MPUHUMAEMBIM B JKU3HU PELICHUSM;
BECTU JUAJOr HA OCHOBE DPABHOIPABHBIX OTHOLIEHUWH M B3aMMHOI'O YBA)KCHHUS; BBIICIATH
HPABCTBEHHBIM AaCMEKT MOBEIEHUS U COOTHOCHTH IOCTYNKM (CBOM W JPYrHX Jojed) u
COOBITUS C MPUHATHIMM OSTHYECKMMH HOpPMaMH; B TIIpeJelax CBOUX BO3MOXKHOCTEH
IIPOTUBOJEHCTBOBATH JEHCTBUAM U BIMSAHUAM, IIPEACTABILIOIMM YIrpO3y KU3HH, 340POBBIO U

0€300aCHOCTH JUYHOCTH U OOIEeCTBA.

IInanupyemvle pesyromamost 00yueHus:
BbIMyCKHUK HAYUUTCH:

* ONHCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, ra3000pa3sHBIX BELIECTB, BBIIENISAS HUX CYIIECTBEHHBIE
IIPU3HAKY;
* XapaKTepHU30BaTh BEIIECTBA MO COCTaBYy, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBATH MPUYUHHO-
CIIEZICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTePHUCTUKAMH BEIIECTBA;
® paCKpeIBaThb CMBICII OCHOBHBIX XHWMHUYCCKUX HOHITHHI «aToM», «MOJICKYJay, «XUMHYECKHU
OJICMEHT», «IIPOCTOC BCHICCTBO», «CIOXKHOC BCUICCTBO», «BAJICHTHOCTL)», HCIIOJIB3Yys 3HAKOBYIO
CUCTCMY XUMUU;
* 1300pakaTb COCTaB MPOCTEHINMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (POPMYIT MU CYLIHOCTh
XUMHUYCCKUX peaKIII/Iﬁ C MOMOIIIBKO XUMHUYCCKUX ypaBHeHHﬁ;
* BEIYUCIIATH OTHOCHTEIBHYIO MOJIEKYIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, 4 TaK)X€ MaCCOBYIO
JOJIFO XUMHUUYCCKOI'O 3JIEMEHTA B COCAMHCHUAX IJId OOCHKU UX HpaKTquCKOﬁ 3HAa4YNMOCTH,
CpaBHUBATL IO COCTAaBy OKCHUbI, OCHOBAaHMUs, KUCJIOTbI, COJIN;
KJIEICCI/I(I)I/II_[I/IPOBB.TB OKCHUABI 1 OCHOBAHUA I10 CBOf/JICTBaM, KHCJIIOTBI U COJIM I1O COCTABY,
MOJIb30BaTHCS Ta00PaTOPHBIM 000PYIOBAaHUEM U XUMHYECKOH MOCY/I0H
* IPOBO/IUTH HECIIOKHBIE XUMUUYECKUE OIMBITHI U HAOMIOJCHNS 32 U3MEHEHHUSIMU CBOMCTB BELIECTB B
MpoIecce WX MPEBpallCHUi; COOI0AaTh MpaBWIa TEXHUKH OE30MaCHOCTH IIPU TPOBEACHHH
HAOJIIO/ICHU U OTIBITOB;
® pa3in4aTtbh OKCIICPUMCHTAJIbHO KHCJIOTBI H H_[éJIO‘lI/I, IMOJIb3YyACh HHAWKATOpaMH; OCO3HaBaTb
HEO0OXOAMMOCTH COOJTIOICHHSI MeP O€30MaCHOCTH MTPHU 0OPAIEHUH C KUCIOTAMH H IIEII0YaMHU.
pacKkpbIBaTh CMBICH Nepuoandeckoro 3akona /. . Menneneesa;
* ONMCHIBATH M XapaKTepU30BaTh TaOIMUHYI0 (OpMYy MEPHUOAMYECKON CHUCTEMbl XHMHUYECKHX

3JICMEHTOB;
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* XapaKTepHU30BATh COCTAB ATOMHBIX SIIEP M PACIPEACIICHUE YUCIIA 3JIEKTPOHOB IO JIEKTPOHHBIM
CJIOSM aTOMOB XUMHUYECKHX 3JIEMEHTOB MAJIbIX MEPUOAOB MEPUOIUUECKON CUCTEMBI, a TAKKE KaJIUs
U KaJIbLIUS;
* pa3iMyaTth BHJbl XUMHUYECKOH CBSI3M: HOHHYIO, KOBAJICHTHYI IOJISIPHYIO, KOBAaJEHTHYIO
HETIOJISIPHYIO U METAJUIMYECKYIO;
* U300paXaTh AJIEKTPOHHO-MOHHBIE (OPMYJBI BEIIECTB, O0OPA30BAHHBIX XUMHUYECKUMHU CBS3SIMU
pa3HOro BHJA;
* BBISIBJISITh 3aBUCHMOCTD CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PEUIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUTNYECKUX;
* XapaKTepHU30BaTh XMMHUYECKHE 3JIEMEHThl U UX COEIMHEHMS] HA OCHOBE IOJIOKEHUS 3JIEMEHTOB B
MEePUOANYECKOM cucTeMe M 0COOEHHOCTEN CTPOEHUS X ATOMOB;
* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAYECHHE IEPUOJUYECKOrO 3aKOHAa H
NEepUOANYECKON cucTteMbl xumudeckux osnemeHtoB JI. WM. MenneneeBa; * OOBSACHATH CyTb
XMUMHUYECKUX MPOLIECCOB ¥ UX MPUHIIUITUATIBLHOE OTINYHE OT (PU3HYECKHUX;

HAa3bIBATh IPU3HAKHU U YCIIOBHS MPOTEKAHUSI XUMHUYECKUX PEAKIUI;
* YCTAaHABJIMBATh MPUHAIEKHOCTh XMMUUYECKONW PEaKIUU K ONpEeAeNEHHOMY TUILY 110 OJHOMY W3
KJIacCH (DUKAIMOHHBIX TPU3HAKOB: 1) MO YHMCIAy M COCTaBYy HCXOIHBIX BEHICCTB M IPOJYKTOB
peakiuu (peakiuu COCIUHCHMS, PA3I0KEHHUsA, 3aMEIICHHS M OOMEHA); 2) IO BBIACICHUIO HIIH
MOTJIONIEHUIO TEIUIOTHI (PEaKIMU DK30TCPMHUCCKUE U DHIOTEPMHUYECKHE); 3) MO H3MEHEHHUIO
CTETICHEW OKHCJICHUS XMMHYECKHUX JJIEMEHTOB (PEaKIIMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE); 4)
o 00PAaTUMOCTH TIporiecca (peakiuu 00paTUMBbIE U HEOOpaTUMBIE);
* COCTaBJISITh YPAaBHEHUSI JJIEKTPOJUTHUECKOM JUCCOLUAMU KHUCIIOT, LIEIOYEH, COJIEH; MOJHBIE U
COKpallléHHbIE  HMOHHBIE  ypaBHEHHMS  peakiuil  oOMeHa;  ypaBHEHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUN;
* IPOrHO3UPOBATh MPOAYKTHI XUMUYECKUX PeaKLUii Mo GpopMyam/Ha3BaHUIM HCXOJHBIX BEIIECTB;
OTIpEENSITh UCXOAHBIE BellecTBa 10 (opMyJiaM/Ha3BaHUSM MPOTYKTOB PEAKIIUU;
* COCTABJISITh YPaBHEHHUS PEAKIMH, COOTBETCTBYIOUIMX MOCIEIOBATEIHHOCTH  («IIEMOYKE»)
MpEeBpaIlleHUI HEOPraHMYECKUX BEUIECTB Pa3IMUHbIX KJIaCCOB;
* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA IPU3HAKHU, CBUAETEIbCTBYIOIIUE O IPOTEKAHUU XUMUYECKOM
peaxkuuu;

MPUTOTOBJISITH PACTBOPHI C ONPEIEIEHHON MaCCOBOM 10JIEl paCTBOPEHHOTO BEIIECTBA;
* ONpEAEIATh XapaKTep Cpelbl BOJIHBIX PACTBOPOB KUCIOT M IIEIOYEH MO HM3MEHEHHUIO OKPaCKH
WHJUKATOpPOB;
* MPOBOJUTH KauE€CTBEHHBIC PEAKIINU, MOATBEPKIAIONIME HATUYNE B BOJHBIX PAacCTBOpPaX BEIIECTB
OTJIeJIbHBIX HOHOB
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* ONIPEACNATh NPUHAUICKHOCTh HEOPraHWYEeCKMX BEIIECTB K OJHOMY W3  W3YYCHHBIX
KJIACCOB/TPYIII: METAJUIBI M HEMETAJUIBI, OKCUJIbI, OCHOBAHUS, KUCJIOTBI, COJIH;

COCTaBJIATh (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

OIPEAENATh BAJICHTHOCTD U CTEIIEHb OKUCJICHUS JICMCHTOB B BEIIECTBAX;
* COCTaBIISITH (POPMYJIBI HEOPTaHWUECKUX COCAMHECHUN 1O BAJICHTHOCTSIM M CTCIICHSIM OKHCJICHHS
JJIEMEHTOB, a TAKXKe 3apsaM UOHOB, YKa3aHHBIM B TaOJIHMIIC PACTBOPHUMOCTH KHCIOT, OCHOBAHHH U
coJieH;
* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3UUCCKUX U XUMUYECKUX CBOH CTB MPOCTHIX BEIICCTB
(MeTaJUIoB M HEMETAJIJIOB) M MX BBICIIIMX OKCHJIOB, 00Pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
TIEPHOJIOB;

Ha3bIBaTh OOIME XWMHUYECKHE CBOHCTBA, XapaKTEpPHBIE I TPYII OKCHAOB: KHCIOTHBIX,
OCHOBHBIX;
* Ha3bIBATh OOIME XHMHUYECKUE CBOMCTBA, XapaKTePHBIC ISl KAXKOTO M3 KJIACCOB HEOPraHMYECKUX
BEIIECTB: KHUCJIOT, OCHOBAaHHUI, COJICH;
* IPUBOJIMTHh TIPUMEPHI PEAKIIUMA, MOATBEP)KAAOIIMX XUMHUYECKUE CBOMCTBA HEOPTaHHMYECKHUX
BEIIIECTB: OKCHJIOB, KHCIIOT, OCHOBAHUM U COJICH;
* ONPEJICIATh  BEIICCTBO-OKHCIUTEIL W BCIIECTBO-BOCCTAHOBHTEIh B OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIHIX;
* COCTAaBJISITh  OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIM OamaHc (I M3yYeHHBIX peakiuii) 1o
MPEIIOKCHHBIM CXEMaM PeaKIIHii;
* IPOBOJIMTH JIAOOPATOPHBIC OMBITHI, TOJATBEPIKIAIONINE XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

Boinycknuk nosyuum 603mM0MCHOCH b HAYUUM bCA:

2PAMOMHO 00OPAUAMBCSL C BeUieCMBAMU 8 NOBCEOHEBHOU HCUSHU,
* 0CO3HABAMb HEOOXOOUMOCMb COONOEHUST NPABUNL IKOJIOSUYECKU Oe30NACH020 NO0BeOeHUsl 8
OKpYdfcaroweli npupooHol cpeoe;
* NOHUMAMb CMBIC U HEODXOOUMOCMb COOMOOEHUsT NPEONUCAHUU, NPedacaeMblX 8 UHCMPYKYUSX
1O UCNOTIL30BAHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,
* UCNOIL308AMDb npuoopeméntble KIoYyegwle KOMNnemeHmHocmu npu 6bINONHEHUU
UCCIe008aMENbCKUX NPOEKMO8 N0 U3YUEeHUI0 CBOUCME, CNOCOO08 NONYYeHUs. U PACNO3HABAHUSL
seuecms;
* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNOb3YSL CPeOCmea YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ mMeKCmamu YueOHUKa U OONOJHUMENbHOU JUumepamypoll,
CHNPABOYHBIMU MAOIUYAMU, NPOSAGTAMb 20MOBHOCMb K YBANCEHUN) UHOU MOYKU 3DPeHUst Npu

00CcydicOeHUU pe3yIbmanmos 8biNOJHEHHOU padbomul;
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* 00bEKMUBHO OYEeHUBAMb UHPOPMAYUIO O Beuecmeax U XUMUYECKUX NPoyeccax, Kpumuyecku
OMHOCUMBCA K NCEBOOHAYYHOU UHGOpMayuu, HeO0OpOCOBeCMHOU peKilame, Kacarouweucs
UCNOIb308AHUSL PA3TIUYHBIX BEUJECS.
0CO3HABAMb 3HAYEHUE MEOPEMULECKUX 3HAHUL /11 NPAKMUYECKOU 0esIMeIbHOCIU Yel06eKd;
ONUCHIBAMb U3YYEHHBIE 0OBLEKMbL KAK CUCHEMbl, NPUMEHSIS I02UKY CUCEMHO20 AHATU3A,
* NPUMEHSIMb 3HAHUL O 3AKOHOMEPHOCMSAX NEPUOOUUECKOU CUCEMbl XUMUYECKUX DJIEMEHMO8 OJisl
00vACHeHUs U NPeOBUOEHUS CEOUICNE KOHKDEMHbIX GeUjeCms;
* pa3eueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb ROCPeOCmBOM VelyOIeHUss 3HaHULl 00 Ucmopuu
CMAHOBNIeHUS XUMUYECKOU HAYKU, e€ OCHOBHBIX NOHAMULL, NePUOOULEeCKO20 3aKOHA KAK 00HO20 U3
BAICHETIUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.
coCmagiims  MOJEKYIApHble U NOJHble UOHHbE VPAGHEHUs NO COKPAWEHHLIM UOHHBIM
VPasHeHUsIM,
* IpUBOOUMb NpUMeEpPbl  Peakyull, NOOMEEPHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEAZU MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BeUjecms,
* IPOCHO3UPOBATL PE3YIbIMAMbL 8030€UCMEUsL PA3IUYHBIX (PAKMOPOE HA USMEHEHUE CKOPOCmU
XUMUYECKOU peakyuil;
* NPOCHO3UPOBATL PE3VIbMAMbl 8030€UCMEUs PA3TUYUHBIX (DAKMOPO8 HA CMeujeHue XUMUYEeCKO20
PA6HOBeCUs.
NPOCHOZUPOBAMb XUMUYECKUE CEOUCMEA BeUieCME HA OCHOBE UX COCMABA U CMPOECHUSL;
* NPOCHO3UPOBANb CNOCOOHOCMb 8eWeCmEd NPOAGIAMb OKUCIUMENbHbLE UL B0CCMAHOBUMETbHbIE
CB0UICMBA € YYEMOM cmeneHel OKUCIeHUs DJIeMEHMO08, BX00AWUX 8 €20 COCMAB;
* BLIABIAMD CYUECBOBAHUE 2CHEMUYECKOU B3AUMOCBA3U MENHCOY 8eUecmBamu 8 psidy: Npocmoe
8ewecmeo — OKCUO — cUOPOKCUO — COlb;
* OPeaHU306bI6AMND, NPOBOOUMb VUEHUUECKUE NPOEKMbl N0 UCCICO08AHUIO CEOUCME BEUECE,

umernmux 6axCHoe npakmuiyeckoe 3Ha4erue.

Onucanue y4e0HO-MeTOANYECKOT0 H MATEPUATbHO-TEXHUYECKOro ofecrnevyeHnst Y4eOHo —
MeToaHYecKoe obecnedeHue

1.IIpumMepHas mporpaMmma OCHOBHOI'O 0011ero o0pasoBaHus o XuMuu (0a30BbIi YPOBEHB ),
2.ABtopckas nporpamma O.C.I'abpuensina, coorBercTBytouias @enepanbHoMy ['ocyaapcTBeHHOMY
00pa3oBaTeILHOMY CTaHAAPTY OCHOBHOTO 001Iero oOpa3oBaHHsS W JONYIIeHHAas MUHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @eneparuu (O.C.I'abpuensu [IporpamMma kypca xumuu is 8-9
KJaccoB o0meodpa3zoBaTenbHbiX yupexaenuit / O.C.I'adpuensn. — M.: JIpocda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HactonpHas kHUra yaurtensd. Xumus. 9 k i1.: Meronuueckoe
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nocobue. — M.: JIpoda, 2010r

4. Xumus. 9 x 1.: KoutponbHble u mpoBepouHbie padboTsl k yaedbnuky O. C. ['abpuensna «Xumus. 9
/0.

C.Tabpuemnsn, I1. H. Bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.

5.I'abpuensn O. C., Ocmpoymos HU. I'. 3yqaem xumuio B 9 k 11.: JlugakTuaeckue MaTepuaibl. —
M.:

bk mmroc, 2009r.

6.l abpuenan O. C., Hwyrxosa A. B. Pabouas tetpaap. 9 k 1. K yuebnuky O. C. I'aGpuensna
«XuMusl.

9». — M.: Ipocda, 2012r.

7.l abpuensn O. C., Bockoboiinuxkosa H. I1. Xumus B Tecrax, 3a/iadax, ynpaxHeHusx. 8— 9 ki —

M.: Ipoda, 2009r.
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KaHeHTapHO'TCMaTquCKOG IJIaHUPOBAHUC

8 kiacc
Paznen Tema ypoka
Beenenue 1. BBoAHBIN HHCTPYKTaXK MO TEXHUKE 0€30MacCHOCTH. XUMUS — YacThb
€CTeCTBO3HAHMS
2. [Tpaxktueckas pabota Nel. ITpuembl obpaiienus ¢ 1a00paTOpHBIM
o0opynoBaHNEM
3. [IpeBpamenus BemiecTB. Posib xumun B xu3HU yenoBeka. Kpatkuit
OUYEpK UCTOPUM PA3BUTHS XUMHUH.
4. Ilepuoanueckas cucreMa XumMudeckux aiaeMeHToB [[.11. Menneneesa.
3HaK1 XUMHYECKUX 3JIEMEHTOB
5. Xumnueckue Gopmyibl. OTHOCUTENbHAS ATOMHAS U MOJIEKYJISIpHAsI
Macca
6. KontponrsHas padota
ATOMBI XUMHUYECKHX 7. OCHOBHBIE CBEJIEHUS O CTPOSHHH aTOMOB.
AIIEMEHTOB 8. M3meHeHus B cocTaBe siiep aTOMOB XUMUYECKUX 3J1eMeHTOB. M30To-
TIBL
(mpodeccust paiMOXUMHUK, TO3UMETPHUCT)
Q. CtpoeHue dEeKTPOHHBIX 000JI0YEK ATOMOB.
10. | V3meHeHue uncia AIeKTPOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE
ATOMOB XUMHUYECKUX IJIIEMEHTOB
11. | B3aumopeiicTBie aTOMOB AJIEMEHTOB-HEMETAJIOB MeX 1y coboii. Ko-
BaJICHTHAS! XUMHYECKas CBSI3b.
12. | MeTannuueckasi XUMHUYECKasi CBS3b.
13. | O606mieHre U cucTeMaTu3alus 3HaHui mo Temam 1 u 2.
14. | KonTponbHas paboTa
[IpocTsie BemecTBa 15. | [IpocTsie BemiecTBa -MeTAIIbI
16. | [IpocTsie BemiecTBa -HEMETAIIIBI
17. | KonnuecTBo BemiecTBa
18. | KoysmuecTBo BemecTsa
19. | MonsipHbIii 00BEM ra30B
20. | O6oOmieHne u cucreMaTu3alus 3HaHui 1o Teme «IIpocTteie Berie-
CTBay.
21. | KonTponbHas pabota
CoenvHeHus: XUMuYe- 22. | CrereHb OKHUCIICHUS
CKHUX 3JIEMEHTOB
23. | Baxueiimme kiaccel OMHAPHBIX COSAMHEHUM
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24. | OcHoBaHus
25. | Kucnotsl.
26. | Comu
27. | Comm
28. | AMop@dHbIe 1 KpucTalInueckue BeniecTsa. Kpucramnmmueckue pe-
HIETKH.
29. | O600mieHne u cucreMaTu3alus 3HaHui 1Mo Teme « CoOeTMHEeHUsT X1~
MUYECKUX IJIEMEHTOBY
30. | YucTble BeniecTBa U CMECH.
31. | MaccoBasi 10J11 KOMIIOHEHTOB ¥ CMECH.
32. | MaccoBasi 10711 KOMIIOHEHTOB M CMECH.
(mpodeccust 1a00paHT)
33. | Ilpaktuueckas padora Ne3. [IpuroroBieHue pacTBopa caxapa c 3a-
JIAHHOM MacCOBOM JI0JIeld paCTBOPEHHOTO BEIIECTBRA.
34. | O6oOmeHre U CHCTEeMAaTH3aINs 3HAHU 110 TeMaM 2 U 3.
35. | KonrponbHas pabota
H3menenusi, npouc- 36. | ®usnyeckue SBICHUSA B XUMUH. XUMHUYCCKUE PEAKIIUN
XOJISIIIKE C Belle-
CTBaMH 37. | XuMu4ecKue ypaBHEHUS.
38. | XuMuyeckue ypaBHEHHUS.
39. | PacueTsl M0 XUMHUYECKUM yPaBHEHUSIM.
40. | Pacuersl 10 XUMUYECKUM yPaBHEHUSM.
41. | Tunel XMUMUYECKHX PEAKIIUMN.
42. | Tunbl XUMHYECKHX PEAKIIUM.
43. | Tumsl XUMHYECKHX PEaKIUil Ha IPIMepPe CBOICTB BOJIBI
44, | Ilpaktuyeckas pabora Ned. [IpuzHaku XMMHYECKUX PEAKIIHA.
45. | O6obmienre U cucTeMaTH3alus 3HaHU| 110 TeMe 4.
46. | PacTBOpeHue KaK GU3MKO-XUMHUYCCKHI Mporiecc. PacTBopuMocTh
47. | DNEKTPOIUTHI U HEIJIEKTPOIUTHI
48. | DHeKTpOIUTHIECKAs JUCCOIHAITUS
(mpodeccust IESKTPOIM3HHIK)
49. | DNeKTPOAMTHYECCKAs JUCCOIHAITUS
(mpodeccusi rabBaHUK)
50. | MouHble ypaBHEHUS peaKIluii
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51.

[TpakTuueckas pabota No5 VciaoBus MpoTEKaHUs XUMUYECKUX peak-
U MEXAY pacTBOPaMU 3JIEKTPOJUTOB 10 KOHIIA.

52. | Kucnotsl, ux kiaaccupuKaius 1 CBOWCTBA
53. | Kucnotsl, ux kinaccugukanus 1 cBoiicTBa
54. | OcHoBaHUs, UX KJIacCU(pUKAIUI U CBOWCTBA
55. | OcHoBaHus, UX K1accu(UKalMs U CBOWCTBA
56. | Oxcunpl, UX Ki1accu pUKaIys U CBOWCTBA
57. | Oxcunpl, UX Ki1accu pUKAI¥s U CBOWCTBA
58. | Coan, ux cBOWCTBa
59. | Comn, ux cBOMCTBa
60. | ['eHeTnueckas CBsI3b MEX]Y KJaCCaMH HEOPTraHUYECKUX COCIUHCHUN
(mpodeccust TEXHOJIOT)
61. | IIpaktrueckas padora Ne6. CBoiiCTBA KUCIOT OCHOBAHUHN, OKCHJIOB U
COJIEN.
62. | OGoOmIeHHE U CHCTEMAaTH3aIUsl 3HAHUHN 110 TeMe
63. | KonTponbHas padbora
64. | OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
65. | OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIINH
IToBTOpeHue xypca 8 66. | Pemenue 3ama4 u ypaBHEHUH
KJacca
67. | IloBTOpenue
68. | [ToBTOpeHme
9 kiace
Pa3nen Tema ypoka
Brenenue. O0mias 1. XapaKTepruCTUKaXUMHUYECKOT'0 3JIEMEHTa Ha OCHOBAHHH €T'0 MOJI0XKE-
XapaKTepUCTUKA XU~ Hus B [lepuonnueckon cucreme 1. . MenneneeBa
MUYECKHX JJIEMEHTOB 2. CBolicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUM U COJICH B CBETE TEOPUH
1 XUMUYECKHX PeaK- AIEKTPOTUTHIECKOM JTUCCOIMAIIMN M OKUCIICHUS-BOCCTAH OBJICHUS
nui. [lepuognueckuii 3. AMDOTEPHBIE OKCHIBI U THIPOKCHUIBI
3aKOH M MEPUOIHYC-
CKasi CUCTeMa XUMHU - 4. [lepuoanueckuii 3akoH u [lepuonnueckas cucrema /J[. 1. Mennenee-
YECKUX JIEMCHTOB Ba B CBETE YYCHHUS O CTPOCHUU aToMa
J.M.Menneneesa. 5. XUMHYECKasi OpraHu3anys >KMBOW U HEXKMBOW ITPUPOJIBI
6. Kinaccuukanust XaMUYECKUX PeaKIui
7. CKOpOCTh XUMHUYECKON peaKlnu

(mpodeccust TEXHOJIOT)
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KaTanu3aTopsl 1 KaTaim3
(mpodeccusi aHaTUTHK)

9. O0600111eH1E U cCTEMATH3aHs 3HAHUN 110 TeMe «BBenenue»
10. | KonrponpHas pabota
MeTanisi 11. | ITonoxenue 3yemMeHTOB-MeTa10B B [lepuoauueckoii cucreme /1. 1.

MenneneeBa 1 0COOEHHOCTH CTPOEHUS nX aToMoB. Du3ndeckue
CBOMCTBA METAJIJIOB.

12. | XuMH4YeCKHE CBOMCTBA METAJIIOB

13. | Metamisl B npupoze. O0mue crnocoOb! UX MOTydeHUs. CIUIABHI.
(mpodeccuu cBapIUK, JIUCTOrHO, MPECCOBIINK, JIUTEHIIHNK,
raJbBaHHK, TOKapPh, MU (HOBATBIINK, PE3UHK)

14. | PemeHue pacueTHBIX 3a7a4 C IOHSATHEM MaccoBas J0JIsl BBIX0/a TIPO-
TyKTa

15. | PemeHue pacueTHBIX 3a7a4 C TOHSATHEM MaccoBas J0JIsl BBIX0Ja TTPO-
IyKTa

16. | IlonsATHE O KOPPO3UH METAIIOB

17. | lllemounbie MeTaIIIBI

18. | IllenoyHO3eMenbHBIC METAILIBL: 00IIast XapaKTePHCTHKA

19. | CoenuHeHUs MIEIOYHO3EMEIBLHBIX METAJIIIOB

20. | AmoMuHUK

21. | CoenuHECHHS aTFOMUHUS — OKCHUJ M THIPOKCHU, UX aM(DOTEPHBIN
XapakTep

22. | IIpaktuueckas pabora Nel OcymiecTBiIeHHE HEMOYKA XUMUYECKUX
MpEeBpalICHU I

23. | Keneso

24. | CoenuHEHUS XKeme3a

25. | Ilpaktrueckas pabora Ne2 [lomydeHue u CBOHCTBA COSAMHEHUH Me-
TaJJIOB

26. | [IpakTrueckas pabora Ne3 Pemenne skcriepuMeHTabHBIX 331249 Ha
pacrmo3HaBaHKE U TOJIYYCHHE COCMHEHUH METaUIOB

27. | O0o6enue no reMe «MeTaibl»

28. | KontponbHas paboTa

Hemeramnsl 29. | OOmas xapakTepUCTUKA HEMETAIIOB

30. | O6mue xuMHUYeCKue CBOMCTBAa HeMeTa10B. HemeTaisl B npupose u
CIOCOOBI MX MOJTyY CHHS

31. | Bomopon

32. | Bonma

33. | I'aymorensl: o0mas XxapakKTepucTUKa
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34.

COCI[I/IHGHI/ISI TraJIOr¢HOB

35. | IIpaktuueckas padbora Ned Penrenne skcriepuMeHTaIbHBIX 33424 110
teme «lloarpynmna rajgoreHoB»
36. | Kucnopon
37. | Cepa, ee pusznyeKue U XUMHUECKHE CBOMCTBA
38. | Coeaunenus cepbl
39. | CepHas KucinoTa Kak JIEKTPOJIUT U €€ COJIH
40. | CepHas kucnoTa Kak OKUCIATeNb. [lonydeHne u mpuMeHeHHe CepHO
KHCITOTBI
41. | Ilpaktuueckas padora NeS Pemienue skcriepuMeHTalIbHbIX 3314 110
teme «Iloarpynna kucnopona»
42. | A30T ¥ ero cBOICTBa
43. | AmMmuak u ero coenunenus. Coau aMMOHUS
44. | Okcunbl a30Ta
45. | A30oTHas KHCJIOTa KaK AJIEKTPOIUT, € MpUMEHEHUE
46. | A30THas KUCIJIOTa KAK OKUCIIUTEIND, €€ MOJyYEHUE
47. | ®ocdop. Coenunenus docdopa. [Tonsitue o pochopHbIX ynoOpeHu-
X
48. | Yruepon
(mpodeccust HeDTIHUK, IOBETHP)
49. | Oxkcunpl yriepoaa
50. | YroabHas kuciiora u e€ cou. JKeCTKoCTh BOJIBI M CITOCOOBI €€
yCTpaHCHHSI
51. | Kpemuuii. CoequHeHus: KpeMHUs
52. | CunukaTtHasi MPOMBIIUIEHHOCTh
(mpodeccusi CTEKIOAYB, CTEKOJIbIIUK)
53. | IIpaktuueckas pabora Ne6 [Tomyduenue, coOnpanue u pacro3HaBaHUE
razoB
54. | O606menue mo teme "HemeTamisr"
55. | KonTponpHas pabora o reme «Hemeranas»
O06001IeHEe 3HaHNI 56. | Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema JI. . Mennenee-
10 XMMHH 32 KypC OC- Ba B CBETE TEOPUH CTPOCHHS aTOMa
HOBHOM MIKOJIEI. [Tox- 57. | 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 2JIEMEHTOB U UX COSAUHECHUM B
TOTOBKa K HTOI'OBOM MIEPUOJIax U TPYIIAxX B CBETE MPEACTABIICHUH O CTPOCHUH aTOMOB
atrectauuu (I'MA) anemMeHToB. 3HaueHnue [lepuonnueckoro 3akoHa
58. | Bunabl XuMu4ecKuX CBsI3€d U THITHI KPUCTAJUIMUECKUX perieTok. B3a-
UMOCBSI3b CTPOCHHUS U CBOWCTB BEIIECTB
59. | Knaccugukanus XUMAYECKUX PEAKITUH 110 PA3IMIHBIM MPU3HAKAM.
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60.

CKOpOCTh XUMUYECKHX PEaKIuit

61. | Knaccudukanus HeOpraHU4ecKUX BEIIECTB

62. | Knaccudukaius HEOpraHM4eCK1X BEIICCTB

63. | ['enHeTnueckue psapl MeTaIa, HEMETAJIa U IEPEXOJHOI0 METaIa

64. | Tpenunr-rectupoBanue o Bapuantam ' MA nponuisix jer u gemo-
BEpPCUU

65. | Tpenunr-rectupoBanue o Bapuantam ' MA mponuisix jer u gemo-
BEpPCUU

66. | Tpenunr-rectupoBanue o Bapuantam ' MA nponuisix jier u gemo-
BEpPCUU

67. | Tpenunr-tectupoBanue o Bapuanram ['MA mpousIx et u gemo-
BEPCUU

68. | Tpenunr-tectupoBanue o Bapuantam ['MA mpomsIx et u gemo-

BEpCUU
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