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HOACHUTEJBHASA 3AIINCKA

Hacrosimast mporpaMma packpbIBaeT cojiep’KaHue OOYYCHHsI XUMHH ydamuxcs B 8 — 9
KJlaccax TMMHAa3HH.

Jannas mporpamMma co3jgaHa Ha OCHOBaHWM 1.7 ¢T.12 m m. 3 cr. 28 denepanbHOro
3akoHa Poccwuiickoit @enepanuu «O06 obpazoBannu B Poccuiickoit depepaunn» ot 29 nexadps
2012 rToma Ne 273-@3, n.10 pasmema |l Tlopsaka opraHu3anuu W OCYIICCTBICHUS
00pa3oBaTeNbHONW JIEATEIIFHOCTH 10 OCHOBHBIM 00II€00pa3oBaTeNbHBIM IpOTrpaMMaM  —
o0pa3oBaTesbHBIM IIpOrpaMMaM HavyajlbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPETHEro OOIIero
o0Opa3oBaHUs, YTBEPKIAEHHOTO MPUKa3oM MUHHCTEpCTBa 00pa3oBaHUsS M Hayku Poccuiickoit
®enepanun oT 30 aBrycra 2013 romga Ne 1015, B coorBeTcTBHM ¢ TTOI0)KeHUAMH DeniepaabHOro
rOCyJapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAApTa OCHOBHOTO  O0mIero  oOpa3oBaHMUS,
YTBEPXKIEHHOTO MpHUKa3oM MuUHHCTEpCcTBa 00pa3oBaHusl U Hayku Poccuiickoit denepanuu Ot
17 nexabps 2010 roga Ne 1897, ¢ u3MEHEHHSIME M TOTIOJTHEHHSIMH TI0 COCTOSTHUIO Ha 25 aBrycra
2020 roma u coxepkanueMm lIpuMepHON OCHOBHOWM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obrrero oopazoBaHus oOpa3oBarenbHO# opranuzanuu (M.: [IpocBernienue, 2018).

ba3oii naHHOrO Kypca sBJISIFOTCS:

e OyHIaMEHTAJIBHOE SIIPO COACPIKAHUS 0011er0 00pa3oBaHus;

e TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOT'O
oOmero  oOpa3oBaHusi, npeiacTaBieHHble B  dDenepasbHOM  rocyJapCTBEHHOM
0o0pa3oBaTenbHOM CTaHJapTe 00IIero 0Opa3oBaHus BTOPOTrO MOKOJICHHUS;

e [IpUMEpHasi IporpaMma OCHOBHOT'O OOIIETr0 00pa30BaHUsl 0 XUMUU;

® IporpaMMa pa3BUTHS YHUBEPCATBHBIX yUECOHBIX JICHCTBUM;

e [IporpamMma JyXOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCIIUTAHUS JINYHOCTH.

Jannasi paGouasi mporpamMma co3JaHa Ha OCHOBE pabodyeil MporpaMMbl Kypca XHUMHH
asropa H.H. Tapa (M., Ilpocemenue, 2020) wu peanusyercs B yueOHMKax s
001eodpazoBaTenbHbIX yupexkaenuin aBTopos I'. E. Pymsutuca u @. I'. ®enpamana «Xumus. 8
KJace» U «Xumus. 9 knace». Ona paccuntana Ha 140 4 (2 4 B Hegemnto, 70 4 B ron).

OpHolt M3 BaKHEHIIMX 3a/lad OCHOBHOTO 0O0IIero oOpa3oBaHUs SIBISETCS MOJArOTOBKA
yyalmxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPOQECCHOHATHHOTO
NyTH. YUaluecs TOJDKHBI HAyYUThCS CAMOCTOSITEIbHO CTaBUTH 1M M ONPENETATh MyTH UX
JOCTHIKEHUSI, UCTIOJIb30BaTh MPUOOPETEHHBINA B IIIKOJIE OMBIT B PEabHOM KU3HU, 32 paMKaMu
yueOHOro Ipolecca.

XuMusl Kak yuyeOHbBIH MpeaMeT BHOCHT CYIIECTBEHHBIM BKIIAJ B BOCIHTAHHE W pPa3BUTHE
YYaIIUXCs; OHA MPHU3BaHA BOOPYXKUTh UX OCHOBAMHM XWMHUYECKUX 3HAHUH, HEOOXOJIUMBIX IS
MOBCEIHEBHON JKW3HU, 3AN0XKHUTh (DYHZaMEHT A JadbHEHIIero COBEpIICHCTBOBAHUS ATHX
3HaHMM, a TaKKe CHOocOOCTBOBAaTh O€30MacHOMY IMOBEACHHMIO B OKpYXKarouleil cpeae u
OepeKHOMY OTHOIIIEHUIO K HEl.

N3yueHne XuMuu B OCHOBHOM IIKOJIE HAIIPABJIEHO:

®HAa OCBOEHHE BAaYKHEHIIMX 3HAHUI 00 OCHOBHBIX TOHATUSAX M 3aKOHaX XUMHH,
XUMHUYECKON CUMBOJINKE;

® Ha OBJIA/IeHHEe YMEHHMSIMHM HAOII0IaTh XUMHUYECKHUE SIBICHUS, MPOBOAUTH XHUMHUYECKHUN
OKCIIEPUMEHT, MPOU3BOIUTH PACUETHl HA OCHOBE XUMHUYECKHX (OpPMYNT BEHIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

e Ha pa3BUTHEe TO3HABATEILHBIX HMHTEPECOB M HMHTEJUICKTYAIbHBIX CIIOCOOHOCTEH B
Mpolecce MPOBEACHUSI XUMUYECKOTO IKCIEPUMEHTa, CAMOCTOSTENILHOTO MPUOOPETeHUS
3HaHWI B COOTBETCTBUU C BO3HUKAIOIIUMH KU3HECHHBIMU MTOTPEOHOCTSIMH,

® Ha BOCIUTAHHE OTHOIICHUS K XMUMHUHU KaK K OJTHOMY M3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUSI U DJIEMEHTY O0IeYeIOBEYECKON KYIbTYPHI;

® Ha NMpPUMEHEHHEe NOJYYeHHbIX 3HAHMHA M yYMeHHWil s 0e30MacHOTO HMCIOJIb30BAHUS
BEIIIECTB U MaTepHUAJIOB B OBITY, CEIHCKOM XO3SHWCTBE W HA IMPOM3BOJCTBE, PEIICHUS
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NPaKTHYECKUX 3a7a4d B MOBCEAHEBHOW XH3HHU, MPEAYIPESKACHUS SBICHUH, HAaHOCSIINX
BpEIl 370POBBIO YeJIOBEKa U OKPYXKAOIIEH cpefe.
Pabouas nmporpaMma 1o XMMHUH BKITFOYAET BOCEMb Pa3JIClIOB.
1 MosicHuTeNbHAsi 3amucKa. B MOSCHUTENBHOW 3allUCKE YTOYHSIOTCS OOIIUE LeNH
00pa3oBaHus ¢ y4ETOM crienu(pUKH XUMHUH KaK yUeOHOTO MpeMeTa.
2. O0masi XapakTepHCTHKA Y4eOHOro MNpeaMeTa, BKIIOYAIONIAs IICHHOCTHBIC OPUEHTHPHI
XUMHUYECKOro 00pa3oBaHUsl.
MecTo0 Kypca XuMHH B y4eOHOM ILJIaHe.
Pe3yabTaThl 0CBOEHHS Kypca XUMHHM — JIMYHOCTHBIC, METAIIPEIMETHBIC M ITPEAMETHBIC.
5 Conepxanue Kypca XHMHH TPEICTAaBISET COOOH TEPBYIHO CTYIEHb KOHKPETHU3AIUH
nojoxeHnit @yHIaMEHTaJIBHOTO si/Ipa coJlepKaHus o01iero o0pa3oBaHusl.
6. IlnaHupyembie pe3yJabTaThl 00y4YeHHUS.
IpumepHoe TeMaTHYecKOe MJIAHNPOBAHHE — DTO CICAYIOINAS CTYNEHb KOHKPETH3aLUH
conepkanusi o0pazoBaHus 1Mo xumund. OHO Takke Ma€T MpeacTaBlIeHHe 00 OCHOBHBIX BHIAX
y4eOHOM JIeSITeIBHOCTH B IPOLIECCE OCBOCHUSI Kypca XMMHUU B OCHOBHOM IIIKOJIE.
8. PexoMeHauuu Mo OPraHU3ANMU U OCHALEHHUIO YUYeOHOTO Mpomecca.

W

~

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

B copmepxaHum NaHHOrO Kypca MPEICTABICHBI OCHOBOIOJAralOIIAE TEOPETUYECKUE
CBEJICHUS MO XMMHH, BKIIOUYAIOIINE U3YYEHHE COCTaBa U CTPOCHMS BEILECTB, 3aBUCUMOCTU HMX
CBOMCTB OT CTPOEHMs, MCCIECJOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKHX IPEBPAILCHUM M IyTEeH
YIPaBJICHUS UMU B LIEJSAX MOJYyUYEHHUs BEIIECTB, MATEPUATIOB, SHEPTUU.

Copnepxanue yueOHOro ImpeaMeTa BKJIIOYAET CBEACHUS O HEOPraHMYECKHUX BEILECTBax,
X CTPOEHUHM M CBOMCTBAX, a TAKKE XMMHUUYECKHX IPOLIECCAX, MPOTEKAIIINX B OKPYKAIOIIEM
mupe. HaumbGomnee cnoxubpie sneMeHTHl DYHIAMEHTAIBFHOTO SApa COACPKAHHUS —OOIIETOo
o0pa3oBaHusl TO XHMHH, Takhe, KaKk OCHOBBI OpPraHMYECKOW U MPOMBIIUIEHHON XUMUH,
IIEPEHECEHBI B IPOIPAMMY CPEIHEN IIKOJIBI.

TeopeTnueckyro OCHOBY H3yYEHHs HEOPraHWYECKOM XUMHUH COCTaBIA€T AaTOMHO-
MOJIEKYJISIPHOE yueHHe, nepuoandeckuil 3akoH J[. MI. MenneneeBa ¢ KpaTKMMH CBEICHUSMHU O
CTPOCHHMM AaTOMOB, BHJAX XHMMHYECKOW CBS3HM, 3aKOHOMEPHOCTAX IPOTEKaHUSA XUMHUYECKHUX
peaKuuii.

B wusydyeHMM Kypca 3Ha4yuTElIbHAss pPOJIb OTBOAMUTCS XUMHYECKOMY DOKCIEPUMEHTY:
IPOBEJCHUIO TMPAKTUYECKUX U JIaDOpaTOpHBIX pabOT M ONHUCAHUIO UX PE3YyJIbTaTOB;
COOJTIOJICHHUIO HOPM M TIPaBUJI MOBEACHUS B XUMUUECKUX J1a00paTOpHsIX.

B kauecTBE LEHHOCTHBIX OPHEHTHPOB XHMHUYECKOIO OOpa3oBaHMsI BBICTYIMAIOT
00BEKTHI, M3ydaeMble B Kypce XMUMMH, K KOTOPHIM Yy ydamuxcs (OpMUpPYeTCs ILIEHHOCTHOE
oTHoweHue. IIpu 3ToM Beayllyro poib MIparoT NO3HABATENBHBIE LIEHHOCTH, TaK KaK JaHHBIA
y4eOHbIM MpeIMeT BXOIUT B TPYHIY HNPEIMETOB IO3HABAaTEILHOTO LUKJA, IJIaBHAs Lejb
KOTOPBIX 3aKJIFOYAETCS B U3YYEHHUH IPUPOJIBI.

OcHOBY nosznasamenvHvix YyeHHoCmell COCTABIAIOT HAYYHbBIE 3HAHMS, HAYUYHBIE METOIBI
no3HaHus. [lo3HaBarenbHbIE IEHHOCTHBIE OpPUEHTAlMU, (GOpMHUpPYyEMbIE B IMpOLlecCe H3yUeHUs
XUMUH, IPOSBIISIOTCA B IPU3HAHUU:

e I[IEHHOCTH HAYYHOTI'O 3HAaHHUsI, €0 MPAKTUYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;
e I[IEHHOCTH XMMHYECKHX METOJOB UCCIICJOBAHUS KUBOU U HEXKUBOU IIPUPOIBI.
Pa3BuTre moO3HABaTENbHBIX LIEHHOCTHBIX OPUEHTAUMW COJEPKAHMS Kypca XHMHH
MO3BOJISIET C(HOPMHUPOBATD:
® YBAKUTEIBHOE OTHOIIEHHUE K CO3UATENBHON, TBOPUYECKOU EATEIbHOCTH;
® [TIOHMMaHUE HeOOXOJUMOCTH 3I0POBOTO 00pasa KU3HU;
® 1OTPeOHOCTh B OE3YCIIOBHOM BBINIOJHEHUHU MpaBMJl 0€30MaCHOTO UCIOJIb30BaHUS BEILIECTB
B [I0BCEITHEBHOM KU3HH;



® CO3HATEINbHBIN BBIOOp OyayIIeii mpodeccnoHalbHON AeITeThHOCTH.

Kypc xumum o0namaeT BO3MOXXHOCTAMHU ISl (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTaBJSIIOT MpoOIecC OOWIEHHs, TpaMOTHAas pedYb.
KoMMyHHKaTHBHBIE IEHHOCTHBIE OPUEHTAIIMU Kypca CIIOCOOCTBYIOT:

e MPaBUIHLHOMY HCIIOJIb30BAHUIO XUMUYECKOW TEPMHUHOJIOTUU ¥ CUMBOJIHKHY;
* Pa3BUTHIO MOTPEOHOCTH BECTH JHMAJIOT, BBICIYIIMBATh MHEHUE OINIIOHCHTA, y4aCTBOBATh

B JINCKYCCHUU;

* Da3BUTHIO YMEHUS OTKPHITO BBIPAXKATh U apTyMEHTUPOBAHHO OTCTaWBaTh CBOKO TOUKY
3peHwsl.

MECTO KYPCA XUMHUHU B YYHEBHOM IIVTIAHE

Oco0EHHOCTh Kypca XUMHUU COCTOUT B TOM, YTO JUISI €0 OCBOCHHUS IITKOJIBHUKH JOJIKHBI
0o0JlajaTh HE TOJIBKO OINpPENCTEHHBIM 3allacoM MPEIBAPUTEIbHBIX €CTECTBEHHO-HAYUYHBIX
3HaHWH, HO U JIOCTATOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHBIM MBIIUJICHUEM. DTO SBIISETCS TJIaB-
HOW TPHYMHOW TOTO, YTO B y4EOHOM IUIAHE JTOT MPEAMET TMOSBISCTCS MOCICIHUM B PSIY
€CTECTBEHHO-HAYYHBIX JTUCIUTUINH.

B yueGHOM miaHe Ha M3y4YeHUE XMMUU B OCHOBHOM IIKOJIE OTBOJAUTCS 2 yu4eOHBIX Yaca B
HEJIEII0 B TeUEeHUE ABYX JieT — B 8 U 9 kiaccax; Bcero 140 y4eOHbBIX 3aHITUH.

PE3YJIBTATBI OCBOEHUSA KYPCA XUMHNHU

W3yuenne XHMMUM B OCHOBHOHM IIKOjJe MAaéT BO3MOXHOCTb JOCTHYb CJEIYIOLIUX
pe3yJIbTaTOB B HANPABICHUH JINYHOCTHOIO Pa3BUTHS:

1) BocniMTaHue POCCUIICKOM MPaXKIAaHCKOW UICHTUYHOCTH: MAaTPHOTH3MA, JTFOOBH U YBAXKCHUS
k OTedecTBY, UyBCTBa rOPJIOCTH 3a CBOIO PoiMHY, 32 pOCCUICKYIO XUMUYECKYIO HAYKY;

2) hbopMupoBaHKe LETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH, a TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JTyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOT'O MUPa;

3) dopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYEHHUIO, TOTOBHOCTH H. CIIOCOOHOCTH K
CaMOPAa3BUTHIO M caMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMU K 00YYEHHUIO U TIO3HAHUIO, BEIOOpY
npoduabHOro 00pa3zoBaHusl Ha OCHOBE MH(OPMALIMU O CYIIECTBYIOIIUX MPOQECcCUusax U JIUYHBIX
npopecCHOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAaHHOMY  IOCTPOCHUIO  WHAMBHUIYAIbHOM
00pa30BaTeNbHOIN TPAEKTOPUU C YUETOM YCTOMUMBBIX T03HABATEIbHBIX HHTEPECOB;

4) popMHpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTeNbHOI, OOIIECTBEHHO
M0JIE3HOH, Y4eOHO-HCCIIe10BaTEeIbCKON, TBOPUECKON U APYTUX BUAX JIE€ATEIbHOCTH;

5) bopmupoBaHHe TOHUMAHUS IIEHHOCTH 3JI0POBOTO W 0Oe€30macHOro oOpasa KH3HH,
YCBOEHHE MpPaBUJ HHAMBHIYaIbHOTO M  KOJJIEKTMBHOIO O€30MacHOrO0 TMOBEJACHHUS B
Ype3BbIYAITHBIX CUTYAIUX, YTPOKAIOMIMX KU3HU U 3/10POBBIO JIIOJEH;

6) ¢opmupoBaHUE MO3HABATEIbHON U MH(GOPMAIIMOHHOMN KYJIbTYphl, B TOM YHCIIE Pa3BHTHE
HABBIKOB CAMOCTOATEIbHOW pPabOTHl C y4yeOHBIMH MOCOOMSMH, KHUTAMH, JIOCTYIHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeCTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI;

7) bopMHUpOBaHHE OCHOB KOJIOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHMUS [ICHHOCTH JKU3HH
BO BCeX €€ MpOSIBIEHUSAX M HEOOXOIMMOCTH OTBETCTBEHHOTO, OEpPEeKHOrO OTHOLICHUS K
OKpYXKarolleu cpee;

8) pasBuUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a]ay, YMEHUS HaXOIUTh aJIeKBaTHHIC
CrocoObl TMOBEACHMUS M B3aUMOAEHMCTBUSI C NapTHEpaAMH BO BpeMsl yuyeOHONW M BHEY4eOHOM
JeSITeIbHOCTH, CIIOCOOHOCTH OIICHHWBAaTh NPOOJEMHBIE CHUTYallMd U ONEPATUBHO NPUHUMATH
OTBETCTBEHHbBIC DELIEHUS B PA3JIMYHBIX MPOAYKTUBHBIX BHIAX JeATEIbHOCTH (yueOHas
MIOMCKOBO-UCCIIEI0BATEIbCKAs, KITyOHAasl, IPOEKTHAs, KPYKKOBas U T. I1.).



MeTtanpeAMeTHBIMH pe3yIbTaTaMH OCBOSHHSI OCHOBHON 00pa3oBaTeIbHOI MPOrpamMMbl
OCHOBHOTO 00IIIeTO 00pa30BaHMUsI SIBISIOTCS:

1) oBiajicHKEe HaBBIKAMHU CAMOCTOSITEILHOTO NMPHOOPETEHMsT HOBBIX 3HAHHIA, OpraHu3alliu
y4eOHOM e TeTbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHNUS;

2) yMEHUE IUIAHUPOBATh IYTH JOCTH)KEHHS IIEJeH Ha OCHOBE CaMOCTOSTENILHOTO aHaIHM3a
YCIOBUH M CPEJCTB UX JOCTHKEHMS, BBIACIATh aJbTEPHATUBHBIE CIIOCOOBI TOCTHMIKEHUS LIETH U
BEIOMpaTh HambOosee dPPEKTUBHBIN CHOCOO, OCYIISCTBISATh MO3HABATCIBLHYIO PEQIICKCHIO B
OTHOILEHUU JAECHCTBUI 10 pelIeHHI0 YUeOHbIX U MI03HABATENIbHBIX 3a/1a4;

3) yMeHHE TOHMMATh MPOOJEMy, CTaBUTh BOIPOCHI, BBIJBUIAaTh THIIOTE3Y, JaBaTh
ONpeseNieHusl IMOHATHUAM, KlIacCU(UUUpPOBaTh, CTPYKTYpUpOBaTh MaTepuall, I[POBOAUTH
OKCIEPUMEHTHI, ApTYMEHTHPOBATh COOCTBEHHYIO MO3MILHUIO, (OPMYIHPOBAaTh BBIBOJIBI U
3aKJIFOYEHUS;

4) yMEHUE COOTHOCUTH CBOU JICHCTBUSI C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIICCTBIISTH
KOHTPOJIb CBOEH JEATENbHOCTH B IPOLIECCE JTOCTUKEHUS pe3ysbTaTa, OMPEAEsATb CIIOCOObI
JeMCTBUI B paMKax MPEASIOKEHHBIX YCIOBHHI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallueH;

5) ¢popmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B OOJACTH MCIIOIb30BAHHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEJCTB HMH(POPMALMOHHBIX TEXHOJOTUH (KOMIIBIOTEPOB U IMPOrpPaMMHOIO
oOecrieyeHMsl) KaK  MHCTPYMEHTAJIbHOM  OCHOBBl  pa3BUTUS  KOMMYHUKATHBHBIX U
MIO3HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUIA;

6) yMeHue co3aBarh, IPUMEHSITh U MPEOOPA30BbIBATH 3HAKU M CUMBOJIBI, MOJICTH U CXCMBI
JUIs pelleHns: y4eOHbIX U IO3HABATENIbHBIX 33/1a4;

7) yMeHHE U3BIEKaTh HMHGOPMAIMIO W3 Pa3IMYHBIX HCTOYHHUKOB (BKJIIOYAs CpENCTBa
MaccoBOW HMH(OpMaILMU, KOMIAKT-AUCKM y4eOHOro  Ha3HayeHus, pecypcsl  MHTepHera),
CBOOO/JIHO IOJIb30BAThCsl CIIPABOYHOM JINTEPATYpOH, B TOM YHCJIE U Ha AJIEKTPOHHBIX HOCHUTE-
751X, cOOJI0aTh HOPMBI MH(OPMAITMOHHON N30MPaTEIbHOCTH, STUKH;

8) yMeHHe Ha NpPAKTHKE I0JIb30BATHCS OCHOBHBIMH JIOTHUECKHMMH NpPUEMAMH, METOIaMHU
HaOJI0ACHNUS, MO/IETIMPOBAHUS, OOBACHEHHUS, PELIeHUs po0IeM, IPOrHO3UPOBAHUS U JP.;

9) yMeHHe OpraHM30BaTh CBOIO XHM3Hb B COOTBETCTBHU C TNPEICTABICHUSMH O 3JI0POBOM
o0Opa3e >KM3HM, MpaBax U OOSI3aHHOCTSX TpaXKJIaHUHA, LEHHOCTAX OBbITHUSA, KYJIbTYphl U
COIIMATLHOTO B3aNMO/ICHCTBHS,

10) ymeH#He BBITIOIHSTh MO3HABATEIBHBIC H PAKTUYECKHE 3aJaHNUS, B TOM YHCJIC IIPOCKTHBIC,

11) ymeHHME CaMOCTOSTEIBHO U apTyMEHTHPOBAHHO OLICHHBATH CBOM JICHCTBUS U JICHCTBUS
OJTHOKJIACCHUKOB, CO/IEP)KaTeIbHO 000CHOBBIBAsI MPABUIBHOCTh WM OIIMOOYHOCTh Pe3ysbTaTa u
crocoba JeNCTBUS, aleKBaTHO OLIEHMBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (aKTUUYECKOTro
WIM TPEIOIaraéMoro pacxoza pecypcoB Ha PELIEHUE 3aJaud, a TaAKKe CBOU BO3MOYKHOCTHU B
JOCTUKEHHUH LI€TN ONpeIeIEHHON CII0KHOCTH;

12) ymenue paborath B rpymmne — 3()(HEKTHBHO COTPYIHUYATH W B3aMMOJCHCTBOBATH Ha
OCHOBE KOOpJMHAIMM PA3IUYHbIX MO3ULUN MpPHU BHIPAOOTKE OOIIET0 pEIIeHHs B COBMECTHOM
NeSITeIbHOCTH; CIIyllaTh NapTHEpa, (OpMyIUpoOBaTb W apryMEHTHPOBaTh CBOE MHEHHUE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3MIMIO U KOOPAMHUPOBATH €€ ¢ MO3MIMEeH mapTHEPOB, B TOM
YHCJIe B CUTYallud CTOJIKHOBEHHSI HHTEPECOB; MPOAYKTHBHO pa3pemaTb KOH(QIUKTB HA OCHOBE
yuéTa HHTEPECOB W MO3ULHUN BCEX €ro y4yaCTHHUKOB, MOHMCKA M OLEHKH allbTepHATHUBHBIX
CHoco0OB pa3pelieHnss KOHPIUKTOB.

IIpenmerHbiMu pe3yiabTaTamMu ocBoeHUs: OCHOBHOUM 00pa3oBaTeNIbHOM MPOrpaMMbl
OCHOBHOT'O 00111eT0 00pa30BaHUs ABISIOTCA:

1) dbopmupoBaHHEe TMEPBOHAYATBHBIX CHCTEMAaTH3MPOBAHHBIX MPEICTABICHUI O BEHIECTBAX,
UX MPEBPALIEHUSAX WU IPAKTUYECKOM IPUMEHEHHH; OBJIAJICHUE IOHATUIHBIM anmnaparoM H
CUMBOJINYECKUM SI3bIKOM XHMUU;

2) oco3HaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKOH HayKd Kak o0JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIlEHUN HEOPraHUYECKUX U OPraHUYEeCKHX
BEIIECTB KaK OCHOBbI MHOTHMX SIBJICHUH XHBOH M HEXUBOW NPUPOABI; YriayOJieHHe Npen-
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CTaBJICHHUI O MaTepUAIIbHOM E€MHCTBE MUPA;

3) oBnajcHUE OCHOBAMHM XHMHYECKOH T'DaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATH W
O00BEKTHBHO OILICHUBAThH )KU3HEHHBIC CHTYallUH, CBSI3aHHBIC C XMMHUEH, HaBBIKaMH 0€3011acHOTO
oOpallleHus ¢ BEIIeCTBaMH, UCIIOJIb3YEMbIMU B IIOBCEIHEBHON U3HH; YMEHHEM aHAJIN3UPOBATh
U ITUIAHUPOBATh SKOJIOTUYECKH O€30MacHOe MOBEJACHHE B LENAX COEpex eHUs 3I0pOBbS H
OKpY’Karollel cpesbl;

4) popmupoBaHNEe YMECHUH YyCTaHABIMBaTh CBSI3M MEXIY pEalbHO HAOIIOaeMbIMU
XMMHUYECKUMH SIBJICHUSMH U IIPOLIECCAMU, IPOUCXOSAIUMHI B MUKPOMHUPE, OOBSICHATh IIPUYHMHBI
MHOT000Opa3usi BEIIECTB, 3aBHCUMOCTh HMX CBOHCTB OT COCTaBa M CTPOCHHS, a TaKxKe
3aBUCUMOCTb IPUMEHEHUS BELECTB OT UX CBOMCTB;

5) mpuoOpereHne OIBITA KCHONB30BAHHMS PA3NIUYHBIX METOJIOB HM3YYCHHUS BEIIECTB,;
HaOJI0IEHNUS 32 UX IPEBPALLCHUSMHU [IPU IPOBEIACHNUN HECIOXKHBIX XUMUUYECKHX IKCIIEPUMEHTOB
C MCIIOJIb30BAaHUEM JIAOOPATOPHOTO 000PYIOBAHUS U IPHOOPOB;

6) yMeHHE OKa3blBaTh MEPBYIO I[OMOLIb IIPU OTPABICHUSIX, 0XKOTaX U JPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBaHUEM;

7) opnagenue mnpuéMamu  paboTel ¢ HHGOpPMALMEH ~ XUMHYECKOTO  COACPIKAHWUS,
NPECTaBICHHON B pa3HON ¢opme (B BUAE TEKCTa, GopMyll, TpaguKoB, TaOIMYHBIX JAHHBIX,
cxem, Gororpaduii u 1p.);

8) co3manre OCHOBBI isi (OPMHPOBAHHMS MHTEpECa K PACHIMPCHHIO M yrIyOJICHHIO
XMMHUYECKHX 3HAHUH M BbIOOpAa XUMHM KaK MPO(UIBHOTO MpeaMeTa Ipu Mepexo/ie Ha CTYINEeHb
cpeanero oOmero oOpa3oBaHus, a B JalbHeWIeM W B KadecTBe cdepbl CBOEH
npodecCuoHaIbHOMN 1S TeTbHOCTH;

10)popMupOBaHUE TPENCTABICHUH O 3HAYEHUHM XUMHUYECKOW HAYKH B  pEIICHUH
COBPEMEHHBIX HKOJIOTHUECKUX MpoOjeM, B TOM 4YHCIE B NPEAOTBPAIIEHUU TEXHOI'CHHBIX U
IKOJIOTHYECKUX KaTacTpod.

COJEPXAHUME YYEBHOI'O ITPEIMETA

8 kiacce

Pa3nes 1. OcHOBHBIC MOHATHSA XMMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTABJICHUMH).

[Ipenmer xumuu. XuUMHsI KaK 4acTh €CTECTBO3HAaHMSA. BemiectBa m uMx cBoilcTBa. MeToabl
NO3HAaHUS B XMMHUHU: HaOmojeHue, »skcrnepuMeHT. [Ipuémbl Oe3omacHoit  paboTHl ¢
obopynoBanueM U BemiecTBaMu. CTpOCHHE IIIAMEHH.

Yuctele BemecTBa U cMmecd. CriocoObl OYMCTKHM BELIECTB: OTCTaWBaHUE, (UIBTPOBAHHE,
BBINIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus [Marepuali, BbUIeJIeHHbII KypCHBOM, H3y4aeTcst
0030pHO M He MOLJICKUT 00s3aTeJIbHOM mpoBepke]. dusnueckne U XUMUYECKUE SIBICHHUS.
Xumnueckue peakiuu. [Ipu3Haku XUMUYECKUX PEaKLIH U yCIOBUS BOZHUKHOBEHUS U TEUCHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIBl U HMOHBI. BeliecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOECHHUSI.
Kpucrannuueckue u amopdusie BemectBa. Kpucraminueckue pelmiéTKu: MOHHAs, aTOMHAs U
MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THIA KPUCTANINYECKON pemé€Tku. [IpocTeie
U CIIOKHBIE BEIIECTBA. XUMHUYECKUN 3JeMEHT. MeTamnel U HeMeTalibl. ATOMHas €JuHHIA
Macchbl. OTHOCHUTENIbHASE aTOMHAasg Macca. SI3bIK XUMHHM. 3HAKW XMMUYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. Xumuueckue Gopmyinsl. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
KadecTBeHHBIN 1 KOJTUYECTBEHHBIN COCTAB BEMIECTBA. BBIUMCIEHUS M0 XUMUYECKUM (DopmyIiaMm.
MaccoBas 10J1s1 XUMHYECKOI'0 DJIEMEHTA B CJI0KHOM BEILECTBE.

BanentHocTh XuMHUECKUX 371eMeHTOB. OmpesieneHre BaIEHTHOCTH AJIEMEHTOB 10 (popmyrie
OuHapHbIX coenuHeHUH. CocTaBleHME XUMHUYECKUX (OpMyNn OWHAPHBIX COEJUHEHUH IO
BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yYEHHUE. 3aKOH COXPAHEHUS Macchl BellecTB. JKHU3Hb U AESITEIbHOCTD
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M. B. JIomoHOCOBa. XUMHUYECKHE YPABHEHHUs. TUIIBI XUMUYECKUX PEAKIIUi.

Kucnopon. Haxoxaenne B mnpupoxme. Ilomydenme kucnopoma B jabopatopuud  H
IPOMBIIUIEHHOCTH. DPU3MYECKHME M XUMHYECKHE CBoOWcTBa Kuciopona. I'openme. Oxcuabl.
IIpumenenue kuciopoga. KpyroBopor kuciopona B npupoje. O30H, auIOTPOINHUs KUCIOPOJA.
Bo3znyx u ero cocras. 3ammra aTMOC(EepHOro BO3/AyXa OT 3arpsi3HEHHM.

Bonopon. Haxoxnenne B mpupoxme. Ilomydenwme Bojopona B JabopaTopuu |
MPOMBIIUIEHHOCTH. @u3MYeCcKHe M XHUMHYECKHE CBOMCTBa Bojaopoxa. Bomopon —
BOCCTaHOBUTENb. Mepbl 6e30macHocTy Ipu padbote ¢ BogopooMm. [Iprumenenue Bogoposa.

Bonma. Meronel onpeneneHuss cocraBa BOAbl — aHIM3 U CUHTE3. PU3MUYECKHE CBOMCTBA
Bo/bl. Bosia B mpupone u crnocoObl € O4uCTKU. Adpaiusi BoJbl. XUMUYECKHE CBOWCTBA BOJBI.
IIpumenenue Boabl. Bona — pacrBopurens. PactBopuMocTs BelecTs B Boae. MaccoBast 105
PacTBOPEHHOTO BEIIECTBA.

KonnyectBennbsle oTHomeHus B xumuu. KommdectBo BemectBa. Monbs. MossipHas macca.
3akoH ABoranapo. MomspHbiii 00bEM razoB. OTHOCUTENBHAs TUIOTHOCTH ra3oB. OOBEMHBIC
OTHOLIEHHUSI Fa30B IPU XUMHUYECKUX PEAKLIMSIX.

Baxueiimue kigacchl HeOpraHM4eckux coequHeHuil. OKCUIbl: cocTaB, KiaccuuKarius.
OcHoBHBIE M KHUCIOTHbIE OKcuIbl. HomeHkiarypa okcunoB. Puznyueckue M XUMHYECKHE
CBOMCTBA, MOJIy4YEHUE U IPUMEHEHUE OKCUIOB.

I'uppoxcunpl.  Knaccudukanus  ruapoxcugoB.  OcnoBanmsi.  CoctaB.  Ilémoun wu
HepacTBOpUMbIe ocHOBaHUs. HomeHknaTypa. @u3nueckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUH.
Peaxuust meitrpamuzanun. [lomydyenne W mpUMEHEHHE OCHOBaHHMA. AMQOTEpHBIE OKCHABI H
TUAPOKCHUIBI.

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @usndeckne U XUMHUYECKHAE CBOICTBA
KUCIIOT. DIEKTPOXUMHUYECKUH PsIT HANPSHKEHUH (BBITECHUTEIBHBIN PSi/T) METAILIOB.

Comu. CocraB. Krnaccudukamusa. Homenkinatypa. ®@wusudeckwe CBOWCTBA  COJICH.
PactBopuMocTh coneli B Boje. Xumuueckue cBoicTBa cosieid. CrocoObl MOMyYeHUS! COJEH.
IIpumenenue coneu.

['eneTnueckasi CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUM.

Paznes 2. Ilepuoanyeckuii 3aK0H M MepHOAUYECKasi CHCTeMa XUMHYecKuXx d1emMenToB JIL.U.
MenpnesieeBa. CTpoeHue aToma.

[TepBoHayanbHbIe MOMBITKU KIAaCCU(UKALMU XUMUYECKHX 3J1eMeHTOB. [IoHsATHE O rpymmax
CXOIHBIX dJeMeHTOB. EcTecTBeHHble ceMmeicTBa IIENOYHBIX METaUIOB W TaJlOTE€HOB.
bnaropoaHsle rassl.

ITepuonnueckuii 3axkon [[. M. MenneneeBa. Ilepmoandeckas cucreMa Kak €CTECTBEHHO-
Hay4yHas KJIacCUPUKAIMg XUMHUYECKUX dJeMeHTOB. TabimumuHas QopMa mpeacTaBIeHUs
KJIacCU(pUKALUU XUMHUYECKHX 3JeMeHTOB. CtTpykTypa Ttabmuubl «llepuoanueckas cucrema
xumudeckux snemeHtoB Jl. M. MenneneeBa» (kopotkast ¢gopma): A- u b-rpynmnsl, nepuossl.
@u3nyeckuil CMbICI MOPSIKOBOIO HOMEpa AJIEMEHTa, HOMepa Mepuojia, HoMepa rpymnmbl (a1
AJIEMEHTOB A-TpyTiin).

CrpoeHue aroma: a1p0 M 3JEKTpoHHas oOosouka. CocTaB aTOMHBIX SA€p: NMPOTOHBI U
HEUTpOHBI. M30TONEL. 3apsa aTOMHOTO siipa, MacCOBOE YMCJIO, OTHOCUTEIbHAS aTOMHAasl Macca.
CoBpemenHast POpMyYIHPOBKA MOHATHS «XUMUYECKUN AIEMEHT.

OneKkTpoHHas 000JI0YKa aTOMa: MOHATHE 00 PHEPreTHUECKOM YPOBHE (3JIEKTPOHHOM CJIOE),
ero E€MKOCTH. 3amojIHEHHE >JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB ME€PBOrO—TPETHETO
nepuoioB. CoBpeMeHHast HOpMyITUPOBKA MEPHUOIHUUECKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akoHa. Hayunsie noctmxkenus .M. MenzaeneeBa: ucnpaBieHue
OTHOCUTEJIBHBIX AaTOMHBIX MacC, MNPEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITBIX DJIEMEHTOB,
NEepPEeCTaHOBKM XMMHUYECKUX 3JIEMEHTOB B Iepuoaudeckoi cucreme. JKu3Hb U J1€ATEIbHOCTh
JI.1. MenpeneeBa.



Pa3nen 3. CTtpoenne BemecTBa.

DNEeKTPOOTPHUIIATEIIPHOCTh XUMHUYECKHX dJIEMEHTOB. OCHOBHBIC BUJIBI XHUMHUYECCKOH CBSI3H:
KOBAJICHTHAs HCIIOJISIpHAA, KOBAJICHTHAA IOJIApHAsA, MOHHAs. BajieHTHOCTD DJIEMEHTOB B CBETE
aNeKTpoHHOW Teopuu. CTemneHb oOkucieHus. [lpaBwia omnpeneneHus CTENEHH OKHCIICHUS
HIIEMEHTOB.

9 kiacc

Paszgea 1. MHoroo0pa3ue XuMHUYeCKUX PeaKIUii.

Krnaccudukanus XUMHUYECKHX PEaKIUN: PEaKIUU COCTUHEHUS, PA3JIOKCHHUS, 3aMCIICHUS,
oOMeHa. OKHUCIUTETHbHO-BOCCTAHOBUTENIbHBIE  peakiuu. OKHUCIUTENb, BOCCTaHOBUTEIID,
MpOLIECChl OKUCIEHUS U BoccTaHOBNeHUA. COCTaBlICHUE YPaBHEHUU OKHCIUTEIbHO-BOCCTA-
HOBUTEJIbHBIX PEAKIIMI ¢ TOMOIIBI0 METO/Ia 3JIEKTPOHHOTO OanaHca.

TemoBbie 3(HEKThl XUMUYECKUX pEaKIuid. DK30TEPMHUECKUE U SHIOTEPMUICCKUE PEaKIIUU.
Tepmoxumuueckue ypaBHeHUsI. Pacu€Tbl MO0 TEPMOXMMHYECKUM YPABHEHUSIM.

CKopoCTh XUMHUYECKUX peakiuii. DakTopbl, BIUSIONUME HA CKOPOCTh XUMUYECKUX PEAKIIUU.
[lepBoHauaibHOE MIPEACTABICHUE O KaTaJIU3E.

O6parumbie peakuun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHYECKUE PEeaKIMd B BOJHBIX PACTBOpax. ODJIEKTPOIUTHI M HEIIEKTPOIUTHL. OHBI
Kartuonsl u aHuWoOHBL. [udpamunas meopus pacmeopos. INEKTPOIUTHYUECKAS JAUCCOIUAIINS
KHCIIOT, OCHOBaHWMW W coiyield. CnaOble M CWIBbHBIE 3JIEKTPOJUTHL. CTENeHb IUCCOIUAIUH.
Peakuuu nonHoro oOMeHa. Y ciaoBUs T€USHHsI peaKluii HOHHOTO OOMeHa JI0 KOHIIa. XMMHYECKHe
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COCAMHEHUN B CBETE MpPEICTaBICHUU 00
3JIEKTPOJIMTUYECKON TUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuusix. [lonsamue o
euopoausze coneu.

Pa3nen 2. Muorooopa3ue BeuecTs.

Hemeramnsl. 'anorensl. IlonoxeHne B mepUOIUYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB,
ctpoeHue ux aromoB. Haxoxnenume B mnpupoge. Pu3nMyeckne M XUMHUYECKHE CBOMCTBA
ranoreHoB. CpaBHUTENIbHAS XapaKTEPUCTHKA rajgoreHoB. [loayueHrne u npuMeHEeHHE TaIOr€HOB.
Xiop. @Pu3znyeckue M XHUMHUYECKHE CBOMCTBa XJopa. IIlpuMenenue xsopa. XJI0pOBOIOPO.
®usnueckue cpoiictBa. [lonyuenne. ConsiHas kucnora u e€ conu. KauecTBeHHast peakuus Ha
XJIOpUJI-MOHBI. Pacrio3HaBanue Xja0pua0B, OpOMHIOB, HOIHIOB.

Kucnopon u cepa. IlonokeHne B NEPUOAMYECKON CUCTEME XHMMHUYECKHX DIIEMEHTOB,
ctpoenne ux aromoB. Cepa. Ammorponus cepbl. Puznueckne M XHUMHYECKHE CBOMCTBA.
Haxoxnenue B npupone. IIpumenenne cepsl. CepoBogopon. CepoBomopoaHas KUCIOTa U €€
comu. KauectBenHas peakuus Ha cynbpua-uonsl. Oxcun cepol(1V). dusznueckue U XuMu4eckue
cBoiictBa. [Ipumenenue. CepHucras kucinota u e€ conu. KauecTBeHHas peakuus Ha Cylb(UT-
nonsl. Okcun cepbi(VI). Cepnas kucimora. XuMHUUECKHE CBOWCTBA pa30aBIeHHON U KOHIIEHTPH-
pPOBaHHOM cepHOI KucaoThl. KauecTBeHHast peakiusi Ha Cyab(haT-uOHbl. XUMUYECKUE PEaKIInu,
JeXallre B OCHOBE IOJIyYEHMS] CEPHOM KHCJIOTHI B NPOMBINIIEHHOCTH. [IpumeHenue cepHoi
KHCIIOTBI.

A3zot u docdop. [lonoxeHne B mepuogNIecKor CHCTEMEe XUMHUYECKHUX JJIEMEHTOB, CTPOSHHUE
UX aTOMOB. A3OT, (u3MuecKkMe M XHMMHUYECKHE CBOICTBA, IOJYy4Y€HHE M IPHUMEHEHHE.
KpyroBopor azora B mpupome. Ammuak. du3mdyeckne W XHUMHUYECKHE CBOMCTBA aMMHaKa,
nosyueHue, npuMeHeHne. Coau aMMOHMS. A30THasi KMcIoTa U €€ cBoicTBa. OKHUCINUTENbHbBIE
cBoiicTBa a30THOM KucinoThl. IlomyueHue a30THOM KHUCIOTHI B JlabopaTopuu. XUMHYECKHE
peaxkiuy, JeKalue B OCHOBE MTOJIyYE€HUsI a30THOM KUCIIOTHI B IPOMBINUIEHHOCTH. [IpuMeHnenne
a30THOU KUcI0Thl. COM a30THOM KUCIIOTHI M UX PUMEHEHUe. A30THbBIE YAO0OPEHHUS.

®ochop. Amnorponust dochopa. dusuveckne U xumMudeckue cBoicTBa (ocdopa. Oxcun
docdopa(V). Dochopnas kucnora u e€ conu. DocdopHbie yroOpeHus.

VYrinepon u kpemHuil. IlonoxeHne B NEpUOINYECKOM CUCTEME XUMHYECKHX JIJIEMEHTOB,
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CTpPOEHHE MX aTOMOB. Yriiepod. Amotponus yriaepona. dusndeckre U XUMUYECKHE CBOWCTBA
yraepona. AncopOuus. YrapHslid ra3, CBOWCTBa M (PU3HOJOTHYECKOE JCHCTBHE HAa OPTaHH3M.
Yraexkucinelii Ta3. YroipHas kuciora u e€ conu. KauecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Kpyrosoport yriepona B npupojie. OpraHuueckie COeJMHEHUs YIiIepoaa.

Kpemnuii. Oxcun kpemuusa(1V). Kpemnueast kuciora u € conu. Cmexno. Llemenm.

Meramibl. [lonoxxeHne MeTauioB B NEPUOJUYECKON CHCTEME XUMHUYECKHX 3JIEMEHTOB,
CTpOEHHUE UX aTOMOB. MeTtaiuyeckas cBsi3b. PU3NYECKUE CBOMCTBA METAJIOB. P/l aKTUBHOCTH
METAJIJIOB (IEKTPOXUMHUUYECKUHN Psii HANIPSDKEHUH METaIIOB). XMMHYECKHE CBOWCTBA METAIIJIOB.
O6mmue criocoOb! momydeHus: MeTauioB. CIIIaBbl METAIIIOB.

[[{enounble Metawibl. [lonmokeHHWe IIETOYHBIX METAUIOB B IEPUOAMYECKON CHCTEME,
cTpoeHne ux aromoB. Haxoxnenue B mnpupoxe. Pusznueckue M XUMHYECKHE CBOMCTBA
HIEJIOYHBIX MeTauIoB. [I[puMeHeHne MEenoYHbIX METAUIOB U UX COCIMHEHUM.

[[{erouno3emenbHble  MeTauibl.  [lonokeHHMe — IIETOYHO3EMENBHBIX ~ METALIOB B
MEPUOJUYECKON cUcTeMe, CTpoeHue ux aroMoB. Haxoxxnenue B npupoje. Maruuii U KaJibIuH,
UX BaKHeHHe coenuHeHus. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTPaHCHHSL.

Amomunuii. IlonoxeHue anrOMUHUS B NEPUOJUYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupoae. dPuznueckue M XHUMUYECKUME CBOWMCTBAa alOMUHMSA. [IpuMeHeHue
amroMUHUSA. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSL.

Keneso. I[lonoxeHnue xene3a B IEPUOJIUYECKON CUCTEME, CTPOCHUE ero atoma. Haxoxxnenue
B npupoje. Ousnyeckue 1 XMMUYECKUE CBOMCTBA kene3a. BakHellnue cOoelMHEHMs jKele3a:
OKgI/I[[I)I, runpokcubl 1 conu xenesa(ll) u sxenesa(lll). KauectBennble peakuiny Ha HOHbI Fe*" u
Fe™.

Paznen 3. KpaTkuii 0030p BaxkHeIIIUX OPraHuYeCKUX BeleCTB.

IIpeamer opranndeckoit xumuu. Heopranmueckue u OpraHu4ecKue COeqUHEHUs. YTIIepos —
ocHOBa u3HM Ha 3emie. OCOOEHHOCTHM CTPOEHHS aToMa Yriepoja B OPraHu4ecKux
COEIMHEHUSX.

Yrnesonopoasl. [lpenenbHble (HACBIIEHHBIC) YIIIEBOAOPOAbI. MeTaH, 3TaH, HpOMaH —
IpOCTEHIINe  TMPEACTaBUTEIN  NPEAENbHBIX  YIIIeBOAOPOAOB. CTpyKTypHbIE  (HOPMYJIBI
yIJI€BOJOPOIOB. 'oMoIornueckuil psii MpeaesbHbIX yriieBogopooB. I'omonoru. dusndeckue u
XUMHUYECKHE CBOICTBa TMpEAENbHBIX YIIIEBOAOPOJIOB. Peakiuum ropeHus U 3aMEIleHHs.
HaxoxneHue B npupo/ie IpeaesbHbIX yrieBo1opoaos. [Ipumenenne metana.

HenpenenpHbie (HEHACHIIICHHBIE) YIIAEBOAOPOABL. OJTUJICHOBBIM Pl HENPEACIbHBIX
yraeBonopoAoB. OtuieH. Puznueckne W XHMHUYECKHE CBOMCTBa d3TuieHAa. Peakuus
npucoearHeHns. KauecTBeHHbIe peakuu Ha 3TuieH. Peakuus noaumepusanuu. [lonustumeH.
[TpumeHeHne aTUIICHA.

ALETUJICHOBBIM psAJl HENpEeNeNbHBIX YIIeBOAOpoAoB. AnerwieH. CBolicTBa aleTHIIEHA.
[TpumeHeHne aneTuiIeHa.

[IpousBoaubie yrieBogopoaoB. Kpartkuii 0030p OpraHMYecKuX COEAMHEHUMN: OJTHOATOMHBIC
CHMPTHI (METaHOJ, ATAHOJ), MHOTOATOMHBIE CHUPTHI (3TUIIEHIIIUKOIIb, TIIUIEPUH), KapOOHOBBIE
KHUCTIOTHI (MypaBbUHAs, YKCYCHas), CIOXKHBIE 3(QUPbI, KUPbI, YIJIEBOAbI (IVII0OKO3a, caxaposa,
KpaxMaJl, [IeJUII0JI03a), aMUHOKHCIIOTHI, 6e1Ku. Posib 6eKOB B OpraHusme.

[TonsiTie 0 BEICOKOMOJIEKYJISIPHBIX BenlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTypHOE 3BEHO, CTETIEHb HOJIMMEPHU3ALIIH. [TonnaTHiien, MIOJIMITPOTINJIEH,
MOJIMBUHUJIXJIOPU.

INJIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA

OcHOBHBIC OHATHS XUMHHU (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUH)
BbInycKHUK Hay4dHUTCS:
® OIIUCBHIBATh CBOWCTBA TBEPABIX, JKUJIKUX, Ta3000pa3HBIX BELIECTB, BBIACHAS HUX
CYILLECTBEHHBIE IPU3HAKU;



® XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOSHUI0O M CBOWCTBAaM, YCTaHABIIMBATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEKY JTaHHBIMU XapaKTePUCTHUKAMH BEIIECTBA;

® PaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYECKUX IIOHSTHI: aToM, MOJEKYyJa, XHUMHUYECKUN
AJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH, UCTIOIB3YS 3HAKOBYIO
CUCTEMY XHMHH;

® 1300pakaTh COCTaB MPOCTEUIITNX BEIIECTB C TTOMOIIHI0 XUMUIECKUX (OPMYJT U CYITHOCTh
XAMHYECKHUX PEAKIUI C MOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

® BHIUMCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEILIECTB, a TakKxke
MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUSIX;

® CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHMSI, KHCIIOTHI, COJIH;

e Ki1accu(UIIUPOBATH OKCUIBI M1 OCHOBAHMS 110 CBOMCTBAM, KHCIIOTHI M COJIM — IO COCTaBY;

® ONUCHIBATh COCTaB, CBOWCTBA W 3Ha4YeHHWE (B MPUPOJE M MPAKTUYCCKOU IEATEIHHOCTH
YeJIoBeKa) MPOCTHIX BEIIECTB — KUCIOPO/ia U BOJOPOA;

® [aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKHX OJJIEMEHTOB W Ba)KHEUIINX
COCTMHEHUH €CTeCTBEHHBIX CEMEHMCTB MIEIIOYHBIX METAJLIOB M TAJIOTCHOB;

® [10JIb30BaThCS TaOOPATOPHBIM 000PYIOBAaHHUEM U XMMHUYECKON TIOCYI0i;

® [IPOBOJUTH HECJIOXHbIE XMMUYECKHE OMBITHI U HAOMIOACHUS 32 M3MEHEHHUSIMH CBOMCTB
BEIIECTB B MpOIIECCEe MX MPEBpallleHUi; cOOM0IaTh MpaBUiia TEXHUKUA O€30MacHOCTH
IIPH MMPOBEICHUY HAOJIOICHHI U OTIBITOB;

® pa3nMyaTh AKCHEPUMEHTAIbHO KHUCIOTHI U MIENOYM, TOJB3YSICh HHIMKATOPAMU;
OCO3HaBaTb HEOOXOJUMOCTh COONIOACHUS Mep O€30MacHOCTH MpHU OOpalleHUH C
KHCIIOTaMH U IIEJI0YaMH.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

® 2PAMOMHO 0OPAWANBCAL C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

® 0CO3HABAMb HEOOXOOUMOCTb COONOOEHUSI NPABUIL IKOLOSUHECKU 6E30NACHO20 N0BeOeHUs 8
OKpYdIcarouieli npupooHoll cpeoe;

® NNOHUMAMb CMBICT U  HEOOX0OUMOCMb  COONIOOEHUs. NPEONUCAHUN, Npeoadeaemvlx 8
UHCMPYKYUAX NO UCNOb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XuMUuu U 0p.;

® LCNONBL308aMb  NPUOOPemEHHble  KIoYeble  KOMNEMEeHMHOCMU  Npu  8bINOJIHEHUU
uUCcne008amenbCkux NpoeKmo8 Nno  U3VHeHUro CE0UCmS, CHnocob08 NONYYeHUs U
PACNO3HABANUSL BEULECTNE;

® PA3BUBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3Y CPeOCmed YCMHO20 U
NUCbMEHH020 00WeHUs, NPOsBIAMb 20MOBHOCIb K Y8ANCEHUI0 UHOU MOYKU 3PeHUs. npu
00CyIHCOeHUU Pe3yIbMAmMO8 8bINOJHEHHOU pabombl,

® 00BEKMUBHO OYeHUusamsv UHGOpMAYUID O Beuwjecmeax U XUMUYECKUX npoyeccax,
KpUMu4ecky OmHOCUMbCA K NCe80OHAYUHOU UHGOopMayuu, Hedoopoco8ecmHoll pekiame,
Kacaowecs UCNoIb308aAHUS PASTUYHBIX 6eUleC8.

IMepuonnyeckuii 3aK0H U MePUOIUYECKAS CHCTEMa XHMHYECKHUX JIEMEHTOB
J.A. MenpaesieeBa. CTpoeHue BelllecTBa

BrInycKHUK HAy4YUTCS:

¢ KJTacCU(UIIMPOBATh XMMHUYECKHAE JIEMEHTHI Ha METAJIIbI, HEMETAJLIBI, JJIEMEHTBI, OKCHJIBI
U THUAPOKCHUIBI KOTOPBIX aM(OTEpPHBI, 1 WHEPTHBIC IJIEMEHTHI (Ta3bl) JUISI OCO3HAHHUS
BaXHOCTH YIMOPSTIOYCHHOCTH HayUYHBIX 3HAHUN;

® paCKpbIBaTh CMBICH Neproandeckoro 3akona J[. 1. Menaeneena;

® OITUCBIBATh M XapaKTEePU30BaTh TAOJUIHYIO (POPMY MEPUOTNICCKON CHCTEMBI XUMHUIESCKIX
DIIEMEHTOB;

® XapaKTepU30BaTh COCTAB ATOMHBIX SIJIEP W paclpeelicHHe 4Yucjia 3JCKTPOHOB TI0
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX JJIEMEHTOB MAJIBIX IIEPHUOJIOB TIEPHOIMICCKOMN
CUCTEMBI, a TAK)Ke KaJus U KaJIbIIUs;

® pa3UyYaTh BUJBI XUMHYECKOH CBSI3U: HOHHYIO, KOBAICHTHYIO TMOJIIPHYIO, KOBAJICHTHYIO
HETOJIAPHYIO U METAITHYECKYIO;
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® 1300pakaTh 3JIEKTPOHHBIE (POPMYIIBI BEIIECTB, OOPAa30BaHHBIX XMMHUYECKUMHU CBS3SIMH
pa3HOro BUIA;

® BLISIBJIATh 3aBHCUMOCTb CBOMCTB BEILECTBA OT CTPOCHHUS €r0 KPUCTAJUIMYECKOM PEIIETKU
(MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAJLITUYECKON );

® XapaKTEpU30BaTh XHMHYECKUE DJIEMEHTBI M HMX COCIUHCHMsS Ha OCHOBE IIOJIOXKCHHS
3JIEMEHTOB B MEPUOMUECKON CUCTEME U OCOOEHHOCTEH CTPOEHUSI UX aTOMOB;

® OIIMCBIBATh OCHOBHBIE Npeanocbulku OTKpbITHs [[. 1. MeHaeneeBbIM MEpUOIUYECKOIO
3aKOHa M TEPUOJMYECKOW CHCTEMBl XHUMHUYECKUX 3JIEMEHTOB M MHOIr000pa3Hyro
HAy4YHYIO IEATEIbHOCTh YYEHOTO;

® XapaKTepH30BaTh HAy4YHOE M MMPOBO33PEHUECKOE 3HAUYEHUE IEPUOANYECKOr0 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUECKUX A1eMeHTOB /. . Menneneena;

® 0CO3HAaBaThb HAyuyHbIE OTKPBITUS KaK pe3yJabTaT [UINTENIbHBIX HAOJIIOJCHUH, OIIBITOB,
HAy4YHOMU ITOJIEMUKH, ITPEOJOICHNS TPYIHOCTEH U COMHEHHUH.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

® 0co3HABAMb 3HAYEHUe MeopemudecKux 3HAHUUl OJisl NPAKMUYECKOU OeamenbHOCmU
yenogexa,

® onucwvl8ams U3yueHHbvle 00bEKMbl KaK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHANU3A,

® NpUMEHAMb  3HAHUA O 3AKOHOMEPHOCMAX NEPpUOOUYEcKoli CUCeMbl  XUMUYECKUX
9/1eMEeHMO8 015l 00BACHEHUs U NPEeOBUOEHUS C8OUICME KOHKPEMHbIX 8eUecms;

® paseusams UHPOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBEOM Y2lyOneHus 3HaHuu o0
UCTOpUU CMAHOBNICHUS. XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUuoOUUEeCKO20
3aKOHA KAK OOHO20 U3 BAJCHEUWUX 3AKOHO8 Npupoobl, a MAKICe O COBPEMEHHLIX
00CMUICEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ue XMuMHYECKUX PeaKkmuii

BblnyckHUK HAayuuTCS:

® 00BSACHATH CyTh XUMUYECKUX IPOLIECCOB;

® Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTCKAHUS XUMUYECKUX PEAKLU;

® YCTAHABIMBATh IPUHAJICKHOCTh XMMHMYECKONM PpEaKUMM K ONPEAEIEHHOMY THILY IIO
OJIHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCITy U COCTaBY MCXOJHBIX BEIIECTB
U TPOJIYKTOB peaKkiuy (Peakluu COeAUHEHHsI, Pa3JI0KEHHs, 3aMeIIeHUsI 1 0OMEeHa); 2) 1o
BBIIEJICHUIO  WJIM  TIOMVIOIIEHHWIO  TEIUIOThl  (peakuuu  HSK30T€PMHUUYECKHE U
OHAOTEPMUYECKHUE); 3) MO U3MEHEHMIO CTENEHEH OKMCIEHUS XUMHYECKUX DJIEMEHTOB
(OKHCIIHUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIMN); 4) 10 00paTUMOCTH Tpolecca (peakuun
oOpaTuMble 1 HEOOpaTUMBIE);

® Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUUECKUX PEAKIIMA;

® Ha3bIBaTh (PAKTOPHI, BIUSIOLINE Ha CMEIIEHNE XUMUYECKOTO paBHOBECHS;

® COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUYECKON TUCCOMAIMN KUCIIOT, IIEJI0YEH, COJIEH; TTOJIHbIC
U COKpall€HHblE HMOHHBIE YpaBHEHHsS peakuuil OoOMEHa; YpaBHEHMsI OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUi;

® IPOrHO3UPOBATh MPOJYKThl XMMMUYECKHUX peakuuid mo (opMyriam/Ha3BaHUSM HCXOAHBIX
BEIIECTB; OIpPENEsATh HMCXOAHbIE BeEIlecTBA MO (QopMyJamM/Ha3BaHUSM IPOJIYKTOB
peaxkuuu;

® COCTaBJISITh yPaBHEHUS PEAKIMI, COOTBETCTBYIOUIUX IOCIEIOBATENILHOCTH («IIETIOUKE)
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

® BEISIBJSITH B IIPOLIECCE DKCIEPUMEHTA IPU3HAKU, CBUJETEIBCTBYIOLUIUE O IPOTEKaHUH
XUMHUYECKON PEaAKIINH;

® TOTOBUTH PACTBOPBI C ONMPEAEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOTO BEIIECTBA;

® ONPEACIATh XapaKTEP CpeAbl BOJHBIX PACTBOPOB KUCJIOT M WIEIOYEH IO HM3MEHEHHIO
OKpAacKH MHJIUKATOPOB;

® IPOBO/INTH KAuyeCTBEHHBIE pEaKlMM, MOATBEpIKIA0IIUEe HAIUYKWe B BOJHBIX pacTBOpax
BEIIECTB OT/I€TbHBIX KATHOHOB U aHHOHOB.
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Buvinycknuk nonyuum 603mMoiCHOCb HAYUUMbBCAL:
® CcOCMaBAmb MONEKYJIAPHble U NOJHble UOHHblE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPaHeHUAM,
® IPUBOOUMDb NPUMEPDLL PeaKyull, NOOMEEPICOAIOUUX CYULECNBOBAHUE B3AUMOCBAZU MEHCOY
OCHOBHBLIMU KIACCAMU HEOP2AHUYECKUX BeUleCE,
® IPOCHO3UPOBAMDb  PE3VAbIMAMbl  8030€UCMBUsT  PA3IUYHBIX  (PAKMOPO8 HA  CKOPOCHIb
XUMUYECKOU peaKyuu,
® POCHO3UPOBAMb  PE3YAbMAMbL  8030€UCMEUsL  PA3IUYHBIX (AKMOpPo8 HA CcMeueHue
XUMUYECKO20 PABHOBECUSL.
MHuoroo0pa3ue BelecTs
BBITTyCKHUK HAYyYUTCS:
® OIIpE/CNIATh TMPUHAJICKHOCT HEOPraHMYECKUX BEIIECTB K OJHOMY W3 HM3YUYEHHBIX
KJIACCOB/TPYIII: METAJIIbI U HEMETAJUTBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;
® COCTaBIIATh (POPMYJIBI BEIIECTB 110 UX Ha3BAHUSIM;
® OIIPE/ICIISATh BAJICHTHOCTD U CTETICHh OKHMCIICHUS 3JIEMEHTOB B BEII[ECTBAX;
® COCTAaBJIATh (POPMYJIBI HEOPTraHUYECCKHX COCIAMHEHUN IO BAJICHTHOCTSIM H CTCICHSIM
OKHUCJICHHS 3JIEMEHTOB, a TAaK)Ke 3aps/laM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;
® O0BSICHATh 3aKOHOMEPHOCTH HM3MCHCHUS (PU3UYCCKHX W XUMHUYCCKHX CBOMCTB IMPOCTHIX
BEIECTB (METAUIOB M HEMETAJLJIOB) U MX BBICIIMX OKCHIOB, 0OPAa30BAHHBIX AJIEMEHTaMHU
BTOPOT'O M TPETHETO MEPUOJIOB;
® Ha3bIBaTh OOIIME XMMUUYECKHE CBOMCTBA, XapAKTEPHBIE ISl TPYIIN OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
® Ha3bIBaTh OOIIME XHMHYECCKHE CBOWCTBA, XapaKTEepHBbIC A KaXJOro M3 KJIacCoB
HEOPraHWYECKHUX BEIIECTB (KHCIIOT, OCHOBAHUM, COJICH);
® [IPUBOJIUTH IPUMEPHI PEAKIIHH, MTOTBEPKAAIONINX XUMAYECKHE CBOMCTBA HEOPTAHUYECKUX
BEIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHHUI M COJICH;
® OTIPE/ICNIATh BEIIECTBO-OKHCIUTEIb M  BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHMTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;
® COCTABJIATH DJIEKTPOHHBIN OanaHc (A7 U3YYEHHBIX PEaKlUid) MO MPEeNIOKEHHBIM cXeMaM
peaKuuii;
® IPOBOIUTH J1AOOPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;
® IPOBOJIUTH JIA0OPATOPHBIC OMBITHI IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJOpPO/A, KHUCJIOpPOJAA, YIJIEKUCIOrO0 Tra3a, amMMHUaka; COCTaBJISATh YpaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.
Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:
® IPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA BeUeCm8 HaA OCHO8E UX COCMABA U CIMPOEHUs],
® IPOCHO3UPOBAMb  CHOCOOHOCMb  Bewjecmea  NPOAGIAMb  OKUCAUMENbHble  UTU
80CCMAHOBUMETIbHBLE CBOUCMBA C YUEMOM CMeneHell OKUCIeHUs dJIeMEHMO8, 6X00AWUX 8
e2o cocmas,
® BLLABNIAMb CYUWECMBOBAHUE 2EHEMUYECKOU CBA3U MeHCOY 8eujeCmeamu 8 psoy: Npocmoe
seuecmeo — OKCUO — KUCIOmMa/ 2uOPOKCUO —COJlb,
® xapakxmepuzo8ams 0cobble C8OUCMBA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOL KUCIOM,
® PUBOOUMb NPUMEPLL YPABHEHUL PeaKyUll, 1eHCcauux 8 0CHO8e NPOMBIULIEHHBIX CHOC0D08
NOJYYEHUSL AMMUAKA, CePHOU KUCTIOMbL, YY2YHA U CIAll,
e onucvieams uuyeckue U XumuyecKue Npoyeccsl, AGIAOWUECs YACMbIO KPY2o8opoma
sewecmas 8 npupooe;
® 0P2AHU308bIBAMb U OCYWECMBIAMb NPOEKmMbl NO UCCIe008AHUID CBOUCME Geuecms,
UMEIOUWUX BAJHCHOE NPAKMUYECKOe 3HAYEeHUe.
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PEKOMEH/JAIIMH ITO OCHAIIEHUIO YYEBHOI'O TPOIECCA

1. HaTypanbHble 06BbEeKTbI

HatypanbHble 0OBEKTHI, HCHONb3yeMble B 8—9 Kimaccax mnpu OOyYCHMH XUMHH,
BKJIFOYAIOT B c€0sI KOJUIEKLIMM MUHEPAJIOB U FOPHBIX NOPOJ], METAJIJIOB U CIJIABOB, MUHEPAJIbHBIX
ynoopenuii. O3HaKOMIICHUE ¢ 00pa3laMyu UCXOIHBIX BEUIECTB W TOTOBBIX U3JCIHUNA TO3BOJISIET
IOJyYUTh HArJISIIHBIE MPEACTaBIEHUS 00 ATHX MaTepuayax, UX BHEIIHEM BHUIE, a TaKkXe O
HEKOTOPBIX (U3UYECKUX CBOWCTBAX. 3HAUUTENbHBIE y4EOHO-ITO3HABATEIbHBIE BO3MOKHOCTH
UMEIOT KOJIJIEKLMM, M3TOTOBJIEHHBIE CaMUMM ydamumucs. [IpenMeTs! JUisl TakuMX KOJUIEKLUH
COOHMpPAIOTCs BO BPEMSI 3KCKYPCHIA U IPYTHX BHEYPOUHBIX 3aHATHHA.

Konnexkuu ucnonb3yroT TOJBKO A O3HAKOMIIEHHUS YYalllUXCsl C BHEUIHMM BHJIOM U
(I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH PAa3IMYHBIX BCIICCTB U MATCPUAJIOB. ILJ'ISI MMPOBCACHUA XUMHUUCCKHUX
OIIBITOB KOJUIEKLIUU MCII0JIb30BaTh HEJb3sl.

2. XuMunyeckue peakTvBbl U MaTepuarnsl

OOpareHre co MHOTUMH BelleCTBaMHU TpeOyeT cTPOroro coOMr0AeHUs MPaBHil TEXHUKU
0€30MacHOCTH, OCOOSHHO TPH BBHINOJIHEHUH OIBITOB CAMHUMH YYalluMHCsA. Bce HeoOXomumsbie
MepbI IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JOKYMEHTaX U MHCTPYKLMAX, a TaKxkKe
B IOCOOMSIX ISl yUUTEICH XUMUU.

Bce peakTuBBl M Marepuanbl, HYXHbIE JJI INPOBEJCHHUS JAEMOHCTPALIMOHHOTO U
YUYECHHUYECKOTO 3KCIIEPUMEHTa, IIOCTABIIAIOTCS B 00pa3oBaTelbHBIC YUYPEXKAECHUS OOLIero
o0pa3oBaHMs IICHTPAJIM30BAHHO B BUJE 3apaHee CKOMIUIEKTOBaHHBIX HabopoB. Ilpm HEoOXxo-
JUMOCTH TPHOOPETEHUsl JOINOJHUTEIbHBIX PEAaKTHUBOB U MaTEpUANIOB ClIeyeT OOpaiiarbcs B
CIICHUAJIM3UPOBAHHBIC Mara3nHbI.

3. Xumunyeckasi nabopatopHasi nocyaa, annapaTtbl U Npudopbl

Xnumuueckas nocyaa mnoapasacideTCsa Ha ABC TPYIIIbL: OJId BBIINOJIHCHHA OIIBITOB
y4alluMUCS U JJIs1 IEMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, anmaparsl ¥ YCTAaHOBKH, UCIIOJNB3yeMble HA ypOKax XMMUU B 8—9 Kiaccax,
KJIacCCU(UIUPYIOT HAa OCHOBE NMPOTEKAIOUIMX B HUX (PU3MUYECKMX M XMMHUYECKHUX IPOLECCOB C
Y4acTUEM BCUICCTB, HAXOAAIIMUXCS B Pa3HbIX arpC€raTHbIX COCTOAHUAX !

1) npubops! i paboThI ¢ Ta3aMU — TMONYYCHHE, COOMPAaHUE, OYUCTKA, CYIIKA, MOTJIOMICHUE
Ta30B; p€aKMu MCKAY IMOTOKaMH ra3oB; PCaKIMU MCKAY radaMd B JJICKTPUUCCKOM Pa3psac;
pEaKIMK MEXIy Ta3aMu MU MOBBIILIEHHOM JaBJIECHUH;

2) ammapatbl U PUOOPHI LIS OIMBITOB C JKUJAKMMHU U TBEPABIMU BELICCTBAMH — TEPETOHKA,
¢GwibTpoBaHMe, KPHUCTAUIM3ALMSA; MPOBEACHUE peaKkIUi MeXTy TBEPABIM BEIIECTBOM H
KUIKOCTBIO, KUAKOCTBIO U )KUAKOCTBIO, TBépI[I)IMI/I BEIICCTBaMU.

Bue sroif knaccupukanmu HaxoauTcs ydeOHasl anmapaTypa, NpelHa3HayeHHas s
HU3YUCHUS TCOPECTHYCCKUX BOIIPOCOB XMMHUH — JIA WILUIFOCTPAIMK 3aKOHA COXPAaHCHHA MAaCChI
BELIECTB, JJI JEMOHCTPALMU JIEKTPONPOBOJHOCTH PACTBOPOB M JBUKEHHUS MOHOB B DJIEKT-
PUUCCKOM MOJIC, OJId U3YUCHHUA CKOPOCTHU XUMHUYECKOH PCaKIM U XUMHUYCCKOT'O PAaBHOBCCH .

BcnomoratenbHyto posib  WUIPAlOT M3MEPHUTEIbHBIE W HarpeBaTelibHble MpPUOOPHI,
Pa3INIHbBIC HpI/ICHOCO6J'IeHI/I$I JJIA BBITIOJIHEHUS OIIBITOB.

4. Mopenu

O0BekTaMu MOACIIUPOBAHUA B XHUMHH SABJIAIOTCA aTOMBI, MOJICKYJIbl, KPHCTAJJIbI,
3aBOJICKME amlmapaThl, a TaKXkKe MPOUCXOASIIHE MPoLecchl. B npenoaaBaHuu XUMUHM HCIIOIB3YIOT
MOJICTT KPUCTAJUTUUECKUX PEHIéTOK anMasa, rpadura, cepbl, dpocdopa, okcuaa yriaepona(lV),
noja, jxenesa, Meid, Maruusl. IIpoMBINIUIEHHOCTBIO BBITYCKAtOTCS HAOOpBI MOZIENIe aTOMOB /7St
COCTaBJICHUS ILIapPO-CTEPHKHEBBIX MOJIEIEH MOJIEKYII.

5. YuebHble nocobus Ha nevaTHOW OCHOBE

B mpouecce 00ydyeHHs XMMHUU HCHOJB3YIOT CIEIYIOIIME TaONUIBl TOCTOSHHOTO
skcrionupoBanus: «llepnoanueckas cucrema xumuueckux snemeHToB [l M. Menneneesay,
«Tabnuua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUN U colei», «IIeKTPOXUMHUECKUNA psf
HanpsHKEHUH METaIOB» U JIp.

13



Jlist opraHmM3anyl CaMOCTOSITENBHONM pa0OThl ydyallMXCs Ha YpPOKax HCIONb3YIOT
pa3zHoOOpa3Hble AUJAKTUYECKHE MaTepHalibl: TeTpaJud Ha MEeYaTHOW OCHOBE WM OTJEIbHbIE
pabouue JIMCTBI — HWHCTPYKLMHU, KapTOUYKH C 3aJaHUSIMH Pa3HOW CTEMEHU TPYAHOCTH IS
M3YYEHHUS HOBOT'O MaTepHala, CaMOIPOBEPKU M KOHTPOJISl 3HAHUH.

6. OKpaHHO-3BYKOBble CpeacTBa 00yyeHus

K skpaHHO-3BYKOBBIM CpeICTBaM OOyU€HHUSI OTHOCST TaKUE MOCOOUs, KOTOPhIE MOTYT
OBITHh BOCHPUHATHL C TIOMOIIBIO 3pPEHHS U CiIyXa. OTO KHHOQWIBMBL, KHUHO(PPArMEHTHI,
nuadUIbMbI, TUATIO3UTHBEI (CITaiiIbl), eAMHIUYHBIC TPAHCHAPaHThI s rpadorpoekTopa. Cepun
TPAaHCIAPAHTOB IO3BOJIIIOT MMUTHUPOBATh JABIDKCHHE MYTEM IOCIEI0BATEIBHOIO HAJOXKECHHUS
OJIHOTO TpaHCHapaHTa Ha JPYToi.

7. TexHudyeckme cpenctea obyyeHnsa (TCO)

BoNbIIMHCTBO U3 TEXHUYECKHUX CPENICTB 00yUeHUs HE pa3padaThlBaJIOCh CIIEUAIbHO JUIs
IIKOJIBI, a W3HAYAJIBHO CIYXKWIO JJIs mepeaadyd u o0paboTku MHGOpMAIMU: 3TO PA3ITUYHOTO
poJla TIPOEKTOPBI, TEIEBU30pPbI, KOMIbIOTEpHl U T. 1. B ydeOHO-BOCIHTATEIHHOM IMpOLIECCE
KOMITBIOTEP MOKET MCIIOJIb30BAThCA ISl PELICHHUS 33124 HAyYHOW OpraHn3alluil TpyAa yUUTes.

[Tpu MCHOIB30BaHUM TEXHUYECKUX CPEACTB OOYUEHHUS CIEAYeT YUUTHIBATh BPEMEHHBIE
orpanuueHusi, Hanaraemble CanutapHbiMu npaBuiamu 1 Hopmamu (CanlluH). HenpepoiBHas
MPOJOKUTEIFHOCTh JIEMOHCTPAIlMM BUJEOMATEpPHUAIOB Ha TEJIEBU3MOHHOM OJKpaHe M Ha
OOJIBIIIOM 3KpaHe ¢ UCIOJIB30BAHUEM MYJIBTUMEIUHHOTO MPOEKTOpa HE OJDKHA MPEBBIIATH 25
muH. Takoe xe orpanuueHue (He Oosiee 25 MHUH) pacHpOCTpaHSETCS Ha HENPEPHIBHOE
UCTIOJIb30BaHUE HWHTEPAKTHBHOM JOCKM W HA HENpPEphIBHYIO paboTy ydJamIuxcs Ha
MEPCOHAIBHOM KOMIbIOTepe. YUCIIO YPOKOB € MCHOJIB30BAHUEM TAKMX TEXHUYECKUX CPENICTB
00y4YeHHs, KaK TEJIEBH30pP, MYJIbTUMEIUNHBIN MPOEKTOpP, MHTEPAKTUBHAS JOCKA, TOJDKHO OBITH
He Oosiee MIECTH B HENENIO, a YUCIIO YPOKOB, KOTJa ydyamuecs paboTaloT Ha MEPCOHAIBHOM
KOMIIBIOTEpE, — He OoJiee TPEX B HENENIO.

8. ObopynoBaHue kabmHeTa Xummm

Kabuner xumMuu 10mKeH ObITh 000pPYI0BAaH CHEIHATBHBIM IEMOHCTPALMOHHBIM CTOJIOM.
Jns  oOecriedeHust Jy4ylied BHIMMOCTH — JE€MOHCTPAIIMOHHBIM  CTON ~ PEKOMEHIyeTcs
YCTaHABJIMBAThH HA MOJUYM.

B xabuHeTax XMMUU YCTaHABIMBAIOT ABYXMECTHBIE YUCHUUYECKUE TaOOPATOPHBIE CTOJIBI
C TIO/IBOAKON DIIEKTPOIHEPTHUHU. YUCHUYECKHE CTOJBI TOJKHBI HMETh TOKPBITHE, YCTOWIHBOE K
JCHCTBUIO arpecCHUBHBIX XMMHUYECKUX BEILIECTB, U 3alIUTHBIE OOPTUKH MO HAPY>KHOMY Kparo.
KabuHeTsl XuMUU 00OPYAYIOT BBITSDKHBIMH IIKa(aMH, PacIlOIOKCHHBIMU Y HAPYKHOU CTEHBI
BO3JNe cTojia yuutens. s mpoBeaeHHs J1aOOpAaTOPHBIX OMBITOB HCMOJB3YIOT TOJBKO MHUHH-
CIIUPTOBKH.

VY4eOHble JOCKH JOJDKHBI OBITh M3TOTOBIEHBI M3 MAaTEpPHAIOB, UMEIOIINX BBICOKYIO
aAre3uio ¢ MaTepHUataMu, UCIOIb3yEMBIMHU JIJISl MMChMA, XOPOIIO OYHUINATHCS BIAXXKHON T'yOKOM,
OBITh M3HOCOCTOWKHMH, UMETh TEMHO-3€JEHBII 1IBET M AHTUOIMKOBOE MOKpHITHE. YueOHBIe
JIOCKH 000pynyroT coduTamu, KOTOpbIE IOJKHBI MPUKPEIUIAThCS K creHe Ha (0,3 M BbIe
BEPXHETO Kpasi JOCKH U BBICTyNaTh BHepén Ha pacctosiHue 0,6 M.

TeneBu30psl ycTaHABIMBAIOT Ha CHENMAIbHBIX TymMO0ax Ha Bbicote 1,0—1,3 M ot moua.
[Ipu mpocMoTpe Ternenepenay 3pUTEIbCKAE MECTa JTOJDKHBI PacIoyiaraTbCcsl HAa PAacCTOSHUU He
MeHee 2 M OT 3KpaHa JI0 I1a3 yJaluxcsl.

Jlisi MakCMMaJIbHOTO HCIIOJIb30BAaHUsSI JHEBHOTO CBETa M PAaBHOMEPHOI'O OCBEILEHUS
y4eOHBIX MOMENICHWH He CIIeAyeT pa3MellaTh Ha MOJOKOHHHKAX MIMPOKOJIMCTHBIE PaCTEHUS,
CHIDKAIOIINE YPOBEHBb €CTECTBEHHOI'O OCBEIICHUs. BricoTa pacTeHui He JoJKHA MpeBbImaTh 15
cM (OT TMOMOKOHHHWKA). PacreHus 1enecooOpa3HO pa3Menarh B TMEPEHOCHBIX I[BETOYHHIIAX
BBICOTOM 65—70 cM OT 1oJ1a WM MOABECHBIX KAIIIO B IPOCTEHKAX MEXI1Y OKHAMH.

Jlnst oTaenky yueOHBIX TMOMEIICHHH MCIOIB3YIOT MaTepuaibl U KPaCKH, CO3/AIOIINE
MaTOBYIO MOBEPXHOCTh. Il CTeH y4yeOHBIX MOMEIIEHHH ClIeayeT MCIOIb30BaTh CBETIIbIE TOHA
XKENTOro, OEKEBOTO, PO30BOTO, 3€IEHOTO, TOJIYOOTO IIBETOB; MJisi JABEPEH, OKOHHBIX paM —
OebIif 1IBET.
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Kabuner xumuu 1OJKeH OBITh OCHAIIEH XOJOAHBIM M TOPSYUM BOJOCHAOKEHHEM H
KaHaJIU3aluen.
B kabunere xumMuu 00s3aTeIHHO JOHKHA OBITH aNITeUKa, B KOTOPYIO BXOSAT:
1 XKryt kpoBOOCTaHaBIMBAIOIINHI, PE3UHOBBIA — 1 IMIT.
. ITy3sIpb 115 1ba — 1 wit. (runorepMudeckuil maker — 1 mir.).
. BuHT cTepunbHbId, mupokuid 7 X 14 cM — 2 1mir.
. buHT crepunbHbIi 3 X 5 cM — 2 wT.
. buHT HectepuibHbBI — 1 wIT.
Canderku cTepriibHbIC — 2 YII.
Bara crepunbnas — 1 nauka.
. JlelikomnacteIpb mupruHOM 2 cM — 1 kaTymka, 5 cM — 1 kaTymka.
. bakTepuIMAHbII TeHKOMIACThIPh pa3HbIX pazMepoB — 20 mT.
10. CnimproBoii pactBop uoaa 5%-ueiii — 1 drmakon.
11 Boanslii pacTBOp aMMuaka (HaIIaTBIPHBIN CIUPT) B amnyiaax— 1 yiI.
12. PactBOp nepokcuaa Bogopoa 3%-ueiii — 1 yr.
13. [lepmanranaT Kanusi KpucTaindeckuii — 1 yi.
14. Ananprun 0,5 r B Tabnerkax — 1 yi.
15. Hacroiika Banepuanbl — 1 yii.
16. Hosxammbr — 1 mmr.
10. YyebBHO-meTOOu4eckoe obecneyeHune Kypca XUMUU OCHOBHOW
obLeobpasoBaTenbHOWM LLKOMbI

O©ONOUTAWN

8 kaacc
1 Pynsurtuc IE. Xumus: 8§ kin.: yueOHHK 11 00IIe00pa3oBaTeIbHBIX YUPEKICHUNA /
I'.E. Pymzutuc, @.I'. enpaman. — M.: IIpocselienue.
2  Xummus: 8 KII.: 2JIEGKTPOHHOE PUJIOKEHUE K YICOHHKY.
3 I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunus yueOuukos ['.E. Pyasutuca,
@.I". ®enpamana. 8—9 kmaccel / H.H. I'apa. — M.: [IpocBemienue.
4 Tabpycepa H.M. Xumusa: pabowas terpaap: 8 ki / H.M. TI'abpycea. — M.:
IIpocsemenue.
5 I a p a H.H. Xumus: 3anaunuk ¢ «moMmomuukomy»: 8—9 ki. / H.H. I'apa, H.W. T'abpycesa.
— M.: IIpocsemenue.
6. Panmenkwuit AM. Xumus: nuaaktudeckuii marepuan: 8—9 ki. / A.M. Pageuxuit. —
M.: IIpocBenienue.
7. Tapa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [Ipocserenue.

9 kJaace

1 Pynasurtucl.E Xumusa: 9 ki.: yueOHUK Ui 0011e00pa3oBaTeIbHbIX YUpeKACHUHN /
I'.E. Pynsutuc, @.I'. ®ensaman. — M.: [Ipocsemenne.

2  Xumus: 9 Ki1.: 2JIEKTPOHHOE MPUIIOKEHUE K YUSOHUKY.

3 T ap a HH. Xumua. Paboune mnporpammsl. Ilpeamernas mmuusi yueObnukoB [.E.
Pynsutuca, ®@.I'. ®enpamana. 8—9 knaccel / H.H. 'apa. — M.: IIpocBenienue.

4 T abpyceBa HMU. Xumus: pabouas terpanp: 9 xn. / H.U. T'abpycea. — M.:
IIpocsemenue.

5 Tapa H.H. Xumus: 3agaunuk c «mmomomaukom»: 8—9 k. / H.H. T'apa, H.W. INabpycena.
— M.: IIpocsemenue.

6. Pageuxuit AM. Xumus: quaaktuuecknii matepuair: 8—9 xi. / A.M. Pagenkwmii. —
M.: IIpocsewieHue.

7. Tapa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: IIpocserienue.
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TEMATHYECKOE IINTAHUPOBAHUE

8 kiacce

(2 4 B HEOemto, Bcero 70 4, U3 HUX 5 4 — pe3epBHOE BpeMs)

TEMBI, BXOISIIIUE

B PA3JIEJIbI PABOYEI
IMPOI'PAMMBbI

OCHOBHOE COJIEP)KAHME 11O TEMAM

XAPAKTEPUCTUKA OCHOBHbBIX

BUIOB AEATEJBHOCTH YYEHHAKA
(HA YPOBHE YYEBHBIX JENCTBUIA)

Paznen 1. OcHOBHBIE MOHATHS XMMHUHU (YPOBEHb ATOMHO-MOJICKYJISPHBIX NpeacTaBiaeHuii) (51 4)

[Ipenmer xumun

MeToapl MO3HAHUS B
XUMHHU
Yuctoie BCOICCTBA H
cMecHu

OuncTKa BELIECTB

dusznyeckue U XuMHye-
CKUE SIBJICHUS
XHUMHYECKHE PEaKIINU

1. Hpez[MeT XUMHUH. XUMHS KaK 4acTb €CTECTBO-

3HaHus. BerecTsa U UX CBOMCTBA.
2. MeTtoabl N03HAHUA B XUMUH.

3. Ipakruueckas padora 1. IIpuémsl Ge3o-
MMacHOM PaboTkI ¢ 000PYIOBAaHUEM U BELIECTBAMH.
CTpoeHue IIaMeHH.

4. Yucreie BemecTBa U cMecd. CriocoObl OUHCT-

KH BEIIECTB: OTCTaHMBaHHE, (DHILTPOBAHUE, BLI-
MapuBaHUE, KDUCTAUIM3ALIMS, TUCTHILISIINA.

5. IIpakTnueckas padora 2. OuucTKa 3arps3-
HEHHOU ITOBapEHHOM COJIH.

6. dusznueckue U XUMUUECKHE SIBIICHUA. XUMU-
YeCKHE PEaKIUU.

Jemoncrpanuu. O3HakomieHue ¢ Jadoparop*-
HEBEIM 000PYI0BaHKMEM; IPUEMBI O€30IMaCHOM pa-
60ThI ¢ HUM. CrI0cOOBI OYUCTKH BELIECTB: KPU-

cTaJjllin3anua, TUCTUILIIALINA.

HarpeBanue caxapa. HarpeBanue napaguna. ['o-

penne mapabduHa. BsauMmomeicTBHE pacTBOPOB:
KapOoHaTa HATPHS U COJISHOM KHMCIIOTEI, CVibba-
ta Mmenu(ll) u runpokcuna Hatpus. Bzaumoneii-
cTBUE CBexeocaxaénnoro ruapoxkcuna meau(ll)
C PacTBOPOM TJIFOKO3BI IMIPU OOBIYHEIX YCIIOBUIX

U IIPU HAIrnCBaHUU.

JlaGopaTopHble onbITbl. PaccMorpeHue Be-
IECTB C PA3JINMYHBIMU CbI/ISI/I‘IeCKI/IMI/I CBOﬁCTBa-

mu. PasneneHne cmecd € IIOMOIIBIO MarHWTa.

[Mpumeps! GpU3NUECKUX U XUMUYECKUX SIBICHUIN

Paznuuath MpEeaAMEThI HU3yUCHUA

€CTECTBEHHEIX HaVK.

HaOmronats cBOMCTBA BEIIECTB U X

W3MEHEHHUS B X0JI€ XUMUYECKHUX pe-
aAKIUH.

YuuThCcs TPOBOAUTH XHUMHYECKUN
JKCIIEPUMEHT.

Co0OimrogaTh npaBujia TEXHUKHA 0€30-
MacHOCTH.

Oka3pIBaTh IEPBYIO IIOMOINb IIPH

OTPABJICHMAX, OXKOrax M TpaBMax.

CBSI3aHHBIX C PEaKTHBAaMH U Jabopa-
TODPHBIM 000DYIOBAHUEM.

3HAKOMHTECS C JIaOOPaTOPHEIM 000~
PYIOBaHHEM.

W3yuate cTpoeHne IIaMEHH, BBI-
JIBUTas THUIOTE3bl W TIPOBEPSS HUX
SKCIIEPUMEHTAIIBHO.

Pa3znuuarh MOHATHS «UHUCTOE BCILIC-

CTBO» M «CMECH BEIIIECTBY.

YMeTh paznenaTbh CMECH METOdaMH

OTCTauBaHUs, GDUIBTPOBAHUS M BBI-
mapuBaHUs.

Paznnuare pusnueckue U XUMUYe-
CKUC SABJICHUA.

OHpeI[eJ'IHTI) IMPU3HAKH XUMHUYCCKUX
DEAKIINM.

®dukcrupoBaTh B TETPaIN HAOIIOAaE-
MBIC TIPH3HAKH XAMUYECKUX PEaKIHi

[TepBoHauasbHBIE XUMH-

YyecKue IoHATHA. ATo-
" MBI, MOJIEKYJIBI

IIpocThie ¥ CJIOXKHBIE

BemiecTBa. XUMHYSCKUH

9JIEMEHT. MeTtamisl U
HEMETAJIIbI

3Hakn XUMHYECKHUX
2JIEMEHTOB

3aK0H ITOCTOSHCTBA CO-
CTaBa BEIIECTB

Xumuueckue hopMyJibl

MaccoBast 1078 XUMH-

YECKOI'0 DJIEMEHTA B CO-
CANHCHUU

7. ATOMBI, MOJIEKYIIBI U HOHBI.

8. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHO-
ro crpoenus. Kpucraminueckue peméTKy.

9. IIpocThle U CII0XKHBIE BEIECTBA. XUMHUUECKHUE
3JIeMeHThl. MeTaJlJIbl 1 HEMETAaJIJIbI.

10. SI3bIk XUMHUK. 3HAKA XUMUYECKUX DIIEMEHTOB.
OTHOCcHUTEILHAs aTOMHAs Macca.
11. 3aK0H ITOCTOSIHCTBA COCTAaBa BEIIIECTB.
12. Xumuueckue GoOpMyJIbl.

OTHOcUTeNbHAs MOJIEKyJigspHas Macca. Kauect-
BEHHBIM M KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

13. MaccoBass [10Ji1 XHMHMYECKOIO DJJIEMEHTA B
COEIMHEHUH.

Paznuuats nmoHsTus «aTomM»,

«MOJICKYJIa», «XUMUUCCKUN JIEMEHT,
«CHUOH», <QJICMCHTADHBIC YaCTULILI».
Pa3JII/I‘-IaTI) IIOHATUA «BCIICCTBA MO-
JIEKYJIIPHOTO CTPOCHHUS» M «BElIe-
CTBa HEMOJIEKYIISIDHOTO CTPOCHMSY.
®opmynupoBaTh OIpPEACIICHHE I10-
HATHS «KDUCTATUTHYECKHUE DEIIETKI.
OOBACHATL 3aBUCHMOCTL CBOWCTB
BEILIECTBA OT TUIIA €ro0 KPUCTAIINYE-
CKOM DEIMIETKU.
OnpenensaTh OTHOCHUTEIbHYI) aTOM-
HYI0O MAacCy DJEMEHTOB U BaJIEHT-
HOCTB DJIEMEHTOB B OMHAPHBIX CO-
eIMHECHUAX.
OrnpeaensaTh COCTaB MPOCTEUIIINX CO-
eMHEHNUH TI0 UX XUMHUIECKUM (Hop-
MyJIaM.

BanentHoCcTh XHMMUYeE-

CKHX 3JICMCHTOB

3aKoH COXpaHEHHUs Mac-

14. BaJeHTHOCTh XMMHYIECKHX 3TeMeHTOB. Orpe-

JIeJICHUE BAJICHTHOCTH 3JIEMEHTOB 110 (hopMyIiam
OMHaPHBIX COETMHEHHH.

15. CocraBnenne xumudyeckux (opmyn OuHap-
HBIX COSIMHEHUH N0 BaJICHTHOCTH.
16. ATOMHO-MOJIEKVIIADHOE YUCHUE.

CocraBasTh OMHapHBIX

(bopmyIbI
COEIMHEHUH 10 M3BECTHOI BaJICHT-
HOCTH DJIEMEHTOB.
N3obpaxaTs mpocTedinne XumHuie-
CKHE€ PEAKIHNH C IOMOIILIO XMMUYE-
CKHX VDaBHEHHI.
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Chl BCIIECTB. XHUMHUC-
CKHE YpaBHEHHS
ATOMHO-MOJIEKYIISIDHOE
V4YeHHE

Knaccnbukamms xumMu-
YEeCKHX peaKIui: co-

€IMHEHNS, PA3JI0KEHHU,
3aMEIEHUs

IIpocreiimue  pacuéTnl
0 XWUMHAYECKHM (hop-
MyJam

17. 3akoH coxpaHEHHUS MacChl BEILIECTB.

18. XuMnueckue ypaBHCHHS.

19. Tunel XUMHYECKUX DEAKIIHIA.
20. KontponpHas pabora mo Teme

YaJTbHBIC XUMUICCKUE TIOHATHUS).
JdemMoncTpanmuu. [IppMepsl IPOCTHIX U CIIOKHBIX
BEIIECTB B PA3HBIX arperaTHbIX coctosHusx. 1lla-
POCTEP)KHEBBIE MOJICIIA MOJISKYJI METaHa, AMMH-
aKa, BOJIbL, XJIOPOBOIOPOa, okcraa yraepoma(lV).
Monenu KpUCTaNIMYECKUX PEIIETOK pa3HOTo
trmna. OMNBITHI, MOATBEPXKAAIOIINE 3aKOH COXPa-

HEHUS MACCHI BEIIIECTB.

JlagopaTopuble onmbIThL. O3HAKOMIICHHE C 00-
pasllaMi TpOCTBIX (METalibl M HEMETalllbl) M
CJIOXHBIX BEIIECTB. MUHEDATIOB U TODHBIX ITODOI.
Paznosxxenne ocHoBHOro kapoounata meau(ll). Pe-

aKIMs 3aMEeICHUS MEIIH KEIIE30M.
Pacuérnble 3agaun. BrelunciieHHe OTHOCUTEIb-
HOW MOJICKYJISIPHON MacCHl BeecTBa 1mo Gpopmy-

«IlepBoHa-

J1e. BerauciaeHne MaccoBoOM J0JIU 3JIEMECHTA B XU~

MMYECKOM COEIMHEHHUH. Y CTAHOBJICHUE ITPOCTEMH-
e GopMyJIbl BEIIECTBA IO MACCOBBIM JOJISIM
JJIEMEHTOB

PaznuuaTte MNOHATHS «HMHICKCY» U
«K03(hHUIMEHT»; «CXeMa XHMHUYe-
CKOM peaKkIum» M «yYPaBHCHHC XH-
MHUYECKOM PEaKIIII.
PaccuuTeiBaTh OTHOCHTEIBHYIO MO-
JEKYJISIPHYI0O Maccy 1o (opMmyiam
BEIIEeCTB. PaccUHMThIBATH MacCOBYIO
JIOJTFO XHMHUYECKOTO 3JICMEHTA B CO-
C€IMHEHUU.
VcranasnuBarh npocreiue Gopmy-
JIBI BEIIECTB II0 MACCOBBIM JOJISIM
3IIEMEHTOB.
Iomp3oBathess  mHMOpMAIMEd W3
JIPYTUX UCTOYHUKOB IS TOATOTOBKHU
KDAaTKUX COOOIICHHIA.
T'oToBHUTH IIpe3eHTALINH 110 TEME

Kucnopon

Bo3nyx u ero cocras

21. Kucnopon, ero obmias xapakrepuctuka. [lo-

JydeHue Kuciopoaa. Gusndeckue CBOMCTBA KHC-
JIopona.
22. XuMu4decKkne CBOMCTBA M MIPUMCHEHHE KHC-
nopona. Okcuapl. KpyroBopoT Kuciopoa B mpu-
poze.
23. IIpaxkruyeckass paoora 3. Ilomyuenne
W CBOMCTBA KUCIIODOA.
24. O30H. AJIOTPOIHS KHCIOPOIA.

25. Bo3ayx u ero cocraB. 3amuTa aTMOC(HEPHOTO
BO3IIyXa OT 3arpsI3HCHUM.

Jlemoncrpanun. ®Du3NUeCKUE M XUMHUYECKHE
cBoiicTBa Kuciopoaa. IlonayueHue u cooupanue
KHUCJIOPOJa METOOOM BBITCCHCHUS BO3YVyXa U MEC-
TOJAOM BBITCCHCHHS BOJIBI. yCHOBI/Iﬂ BO3HUKHOBC-
HUS U IIpeKpalienus roperus. [loaydyenue 030-

Ha. OnpenenecHne cocTaBa BO3ayxa.

JladopaTopHbIe ONBITHI.

¢ o0pa3amMu OKCHIOB

O3HakoMJIEHHE

HCCJ’IC}IOB&TL CBOIICTBA H3y4acMbIX

BemiecTB. HaOmonare Gusnueckue u

XUMUYECKHE MDEBDALLEHUS U3VUae-
MBIX BEIECTB.

Pacnio3HaBaTh OMBITHBIM ITyTEM KHC-
JIODOLL.

OnwuceiBaTh XMUMHYECKHE PEAKIIHH,

Ha0II0TaeMBbIe B XOI€ IEMOHCTPAITH-

OHHOTO U JIAOOPATOPHOTO IKCIIEPH-
MEHTA.

Henatp BBIBOABI W3 PE3YIHTATOB
NDOBENEHHBIX XMMUYECKUX OTIBITOB.

Y4acTBOBaTh B COBMECTHOM 00CYXK-
JICHUU PE3VJILTATOB OIBITOB.

Oka3piBaTh TEPBYIO TOMOIINb TIPU

OTPaBJICHUSAX, OXKOrax U TpaBMax,

CBSI3aHHBIX C PEAKTHUBAMH U Jabopa-
TOPHBIM 000PYIOBAHUEM.
CocTaBisaTh (OPMYIBI OKCHIOB IO
M3BECTHOH BAJICHTHOCTHU 3JICMECHTOB.
3anuchiBaTh TMPOCTEHIINE ypaBHE-
HUST XUMHYECKUX PEaKIUil.
ITonb3oBatbes  mHOpPManmend W3
JIPYTUX UCTOYHUKOB JUTA TTOJTOTOBKH
KpaTKuX cooOmeHuid. [0ToBUTH
Mpe3eHTaINU 110 TEME

Bonopon

26. Bogopo, ero o011ast XxapakKTeprCTHKA U Ha-

Xoxknenue B mpupone. Ilomyuenue Bomopona
u ero pusmyeckue cBoicTBa. Mepsl 6e30I1acHO-
CTH IIpH pabOTE C BOJOPOIOM.
27. XuMH4Y€ECKHE CBOMCTBA BOIODPOIA U €r0 IIPU-
MEHEHHE.
28. IlpakTnyeckasi padora 4. [losryuenue Bo-
JIODOJIA U UCCIIEI0BAHKE €r0 CBOMCTB.
Hemoncrpanuu. [Tonrydyenue Bogopoa B ammapa-
te Kumnna, npoBepka Bogopo/ia Ha YUCTOTY, I'0-
PEHUE BOJIOPOJAa HA BO3IYXE M B KHCIODOJE,
coOupaHue BOIOPOIa METOAOM BBITECHEHHS BO3-
IIVXa ¥ BOIBIL.
JlabopaTopHble onbIThI. B3anMonelicTBue Bo10-

HccnenoBars CBONCTBA H3y4aeMbIX

BEIIIECTB.
HaOmonars busnueckue u XuMude-
CKHe IIpeBpalleHNs U3Y4aeMbIX Be-

LIECTB.

OmUCHIBATE XUMUYECKHE DEAKLINH.
HAOIIO1aeMBbIe B XOJI¢ IEMOHCTPAITH-
OHHOTI'0 H JIa0OODATOPHOI'O IKCIIEDHU-

MEHTA.

Pacrno3HaBaTh ONBITHBIM ITYTEM BO-

IODOI.

CoOirogaTh NpaBuja TEXHUKHA 0e30-

IIACHOCTH.

Henatb

BBIBOJABI M3 PE3YJIbTAaTOB
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Bona. PactBops!

pona ¢ okcumom meau( 1)

29. Boma. MeTtoags! onpeieNieHHsI COCTaBa BOIBI —

aHaJIM3 U CUHTE3. Boma B mpupoie ¥ criocoObl
e€ OunCTKH. Adpaius BOJEL.
30. dusnyeckre 1 XMMHYECKHE CBOMCTBA BOJIBI.
IIpuMmeHeHnEe BOIEL.
31. Boma — pactBoputeins. PactBopbl. HachimeH-
HbIe W HEHACHIIICHHBIC DPACTBOPEL. PacTtBOpH-
MOCTH BEIIICCTB B BOJIC.
32. MaccoBast 10151 PAaCTBOPEHHOT'O BEILIECTBA.
33. IIpakTHyeckas padora 5. [IpurorosicHue
DPACTBOPOB COJIeH ¢ ONpeneaEéHHON MacCoBOM 10-
JIelt pacCTBOPEHHOTO BEIIECTBA.
34. IToBTOpenue u 00061EeHue o TeMam «Kuc-
nopoay, «Bogopony, «Boaa. PacTBopbI».
35. KonrponsHas paborta o temam «Kuciopony,
«Bogopoa», «Boma. PacTBopsI».
JleMoHcTpamuu. AHanu3 BOJEBL
BzaumonelictBue BOIbI ¢ HATPHEM, KaJIbIIHEM,
MarHueMm, OKCHIOM KaJbIus, OKCHJIOM
yruepoxna(lV), okcunom docdopa(V) u ucnerra-
HME IOJIYYEHHBIX PACTBOPOB UHINKATODOM.
Pacuérnnie 3amaunm. HaxoxmeHume MaccoBoii
JIOJIA PACTBOPEHHOTO BEIIECTBA B pacTBOPE. BhI-
YUCIIEHHE MAaCChl PACTBOPEHHOIO BEIIECTBA U
BOJIBI JIJIs1 IPUTOTOBJICHUS PACTBOPA OIpPEIEIEH-
HOM KOHLIEHTpalUuu

CuHTe3 BOJBL.

MPOBEAEHHBIX XUMUYECKUX OIBITOB.
YyacTBOBaTh B COBMECTHOM 00CYXK-
JICHUU PE3YIbTATOB OIBITOB.
3anuceiBaTh MPOCTEHININE YpPaBHEHHUS
XUMUYECKuX peaknuii. [Tonp3oBaThes
uHpOpMaKMel U3 IPyrux
HMCTOYHHUKOB JIJIS1 IOATOTOBKH KPAaTKUX
cooOmieHui. ['0TOBUTH MPE3eHTALIH
110 TEME

HccnenoBath CBONCTBA H3y4aeMbIX

BEIIECTB.

HaGnronats dbusnyeckue ¥ XUMU4e-

CKH€ MPEBpAIEHNs NU3Y4aEMBIX BE-

IIECTB.

OmnuceiBaTh XUMUYCCKHE PCaKIIMH,

HaOJII0JaeMbI€ B XOJI€ TEMOHCTPALIH-

OHHOTI'O H JJa0OPaTOPHOI0 3KCIIEPH-
MEHTA.

Jlenatb BBIBOJBI W3 Pe3yJIbTaTOB
HDOBCI[éHHI)IX XUMHUYCCKHUX OIIBITOB.

YuyacTBOBaTh B COBMECTHOM 00CYXK-
JICHUU PE3YJIBTATOB OIIBITOB.

BaHI/ICLIBaTL HDOCTeﬁIlIPIe YpaBHE-
HHUS XUMHUYECKUX PEaKIIUH.

Brruucnsats MaccoBYyIO JI0JII0 PACTBO-

pEHHOIO BEIIECTBA B paCTBOPE, Mac-

CY PAacTBOPEHHOI'O BEIECTBA U BOJbI

JJIA IIDUTOTOBJICHHUA pacTBOpPA OIIpEC-
JNeIEHHON KOHIICHTPAIIUH.

I'oTOBUTH PACTBOPEHI C ONPEACIEHHON

MacCOBOM J10JIei pacTBOPEHHOIO BE-
1[eCTBa

KomnuectBeHarle OTHO-
[IEHUS B XUMHAH

KomnuectBo BemecTBa.
Moiab

MonsipHas Macca 1 MO-
JIAPHBIA 00BEM

IIpocreiimue  pacuérsl
M0 XHMUYECKUM YpPaB-
HEHUSAM

36. Moup —

MonspHas macca.
37. BuIUKCIEHHS [T0 XUMUYECKUM YPaBHEHHSIM.
38. 3akon ABoraapo. MoJsIpHEIi 00BEM ra3oB.
39. OtHOCHTENBHAS [IJIOTHOCTH Ia30B.
40. OOBEMHBIE OTHOLICHUS T'a30B IIPU XUMHYE-
CKHUX PEaKIIUIX.
JleMoHcTpanuu. XUMHAYECKHE COEIUHEHUS KO-
JINYECTBOM BeEIIeCTBa 1 MOJIb.
Pacuérnble 3agaun. BeanciaeHus ¢ UCMOIb30-
BaHUEM MOHITHH «Maccay, «KOJIUYECTBO Belle-
CTBa», «MOJISIDHASI Maccay, «MOJIPHBINA 00HLEM.
OOBEMHBIE OTHOIICHHUS Ta30B IPH XUMUYECKUX
peakuusx

CAVHHUIIA KOJIMYCCTBA BCIICCTBA.

Hcnonb30BaTh BHYTPU- U MEKIIPEI-

MCTHBIC CBSA3H.
PaccuuteiBaTh MOJISIpHYIO MaccCy Be-
[[€CTBA, OTHOCUTEJIBHYIO INIOTHOCTh
ras3os.
Bbruncnars no xummdeckum Gpopmy-
JJaM U XHMHWYCCKHUM YpPaBHCHHUSIM
Maccy, KOJUYECTBO BEIIECTBA, MO-
JIAPHEINA 00BEM 110 U3BECTHOM Mac-
ce, MOJISIPHOMY 00BEMY, KOJTMUECTBY
OOHOI'0 U3 BCTYIAKOIIUX WUJIN ITOJIY-
YawIMXCAa B PCAKIINU BCILICCTB.
Beruncnsate 00BEMHBIE OTHOIIEHHUS
ra3oB IPU XUMHYECKUX PEAKIUAX.
Hcrmosb30BaTh TpUMEPBl  pEIICHUS
THTIOBBIX 3a/1a4, 3aJJaYHUKH C TIPH-
BEIEHHBIMH B HUX aJITOPUTMAMH Pe-
HIEHHS 3a/1a4

OCHOBHEIE KJIacChl He-

OPraHUYECKUX COCINHE-
HUH

(0) (9791131
OcHOBaHHUA

CBoiicTBa OCHOBAHUIA.

AmdoTtepHOCTH
CBoiicTBa KHCIOT

KucnotHo-ocHOBHEIE
WHIUKATOpB:  (EeHOI-

41. Oxkcuapl: KinaccuduKaiys, HOMEHKIATYpa,
CBOMCTBA. NOJIVUCHHE. TDUMECHEHHE.

42. Tunpoxcuasl. OCHOBaHUA: KIaCCU(BUKALIS,
HOMEHKJIATypa, oJyUeHHE.

43. XuMuyecKre CBOMCTBa OCHOBAHHM.
Oxpacka HHIUKATOPOB B IIECTOYHOM U HEUTpaJIb-
HOM cpenax. Peakuwus nHeittpanuzamuu. Ilpume-

HEHUE OCHOBaHUM.
44. AmpoTepHbIe OKCUIBI X THAPOKCHIBL.

45, Kucnorsl. Cocras. Knaccubukanus. Homen-
knarypa. [lomydeHue KucioT.

HCCJ’IC}IOB&TB CBOICTBa H3y4acMbIX

BEIIECTB.
Habmonath dhu3nyeckre U XuMude-
CKHeE TIPEBPAIICHHS H3VYaeMbIX Be-
IIECTB.

OnuceiBaTh XUMHYECKHE peakuu,

Ha0JII0TaeMbIe B X0JI€ IEMOHCTPAIIU -

OHHOT'O U JIa0OpaTOPHOTO IKCIIEPH -

MEHTA.
Jlenatp

BBIBOJIBI M3 PE3YJIbTATOB

MPOBEIEHHBIX XMMUYECKHX OIBITOB.
Y4acTBOBaTh B COBMECTHOM O6CY)K'
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dbranenH.  MeTHUIOBBIN
OpPaHXKEBBIN, TAKMYC

Comn

46. XuMu4eCcKre CBOMCTBA KUCIIOT.
47. Conu: cocTaB, KJIacCU(PUKAINS, HOMCHKIIATY-
pa. CIoCOOBI ITOTVUEHMUSL.
48. CBoiicTBa CoO€el.
49, I'eneTnyecKkas CBsI3b MEXKIYV OCHOBHBIMH
KJIacCaMH HEOPTraHUYCCKUX COCIMHCHHIA.
50. IIpakTHyeckas padora 6. Pemenne sxcme-
PUMEHTANBHBIX 3aJad o Teme «Baxnelmue
KJIACChl HEONTAHWYECKUX COCITMHCHUM).
51. KonurpoasHas pabora nmo teme «OCHOBHEIE
KJIaCChI HEOPTaHUIECKUX COCTUHECHUI.
JlemoncTpamuu. O0pasupl OKCHAOB, KMCIIOT, OC-
HOBaHUH U coner. Helitpanmu3amus ménoyu Kuc-
JIOTOM B IPUCYTCTBUHU MHIMKATOPA.
JlabopaTopHbIe ONbIThI. OMBITH, TIOATBEPKIA-
JOIIME XUMHYECKHE CBOMCTBA OKCUIOB, KHCJIIOT.
OCHOBaHHUH, aM(OTEPHBIX THAPOKCHIOB U COJIEH

JIEHUH DE3VIIETATOB OIIBITOB.
KnaccudumupoBats nu3ydaeMble Be-
IIIeCTBA IT0 COCTAaBV M CBOMCTBAM.
CoctaBiaTh  GOPMYJIBI  OKCHIOB,
KHCJIOT. OCHOBaHMH, COJICH.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BEILECTB, OTHOCSIIIUXCS K OCHOBHBIM
KJIaccaM HeOPraHWYECKHUX COeIUHE-
HUMN.
3amnceIBaTh IPOCTEHINHNE ypaBHE-
HUS XUMHYECKUX PEaKIUit

Pazgen 2. HepnonnquKnﬁ 3aKOH U MepuoanIeCKas CUCTeMa XUMHYECKUX IJIEMEHTOB Il. W. Menaeneena.

Crpoenne atoma (7 4)

[lepBoHauanpHBIC MIpea-

CTaBJIEHUS O ECTECTBEH-
HBIX CEMENCTBaX XMUMHU-
YECKHUX DJIEMEHTOB
Ilepuogndeckuii 3aKkoH
M TIEpHOIHMYECKAas CH-
cTeMa XUMHUUYECKHUX dJie-
mentoB /1. 1. Menne-
JIeeBa

Crpoenue artoma. Co-
CTaB aTOMHBIX SIIED

DIIeKTPOHHAs 000JI0YKa
aToMa

[lepnoanueckas cucre-
Ma KaK €CTECTBEHHO-
HaydHas Kiaccu(uka-

oA XUMHUYECKHUX 3JIC-
MCHTOB

52. Krnaccupukanus XUMHYECKHX DIIEMCHTOB.

TTonsiTe 0 rovIIIax CXOMHBIX DJIEMEHTOB.
53. Ilepnonnueckuii 3akoH J1. Y. Menneneea.
54, Tlepnomnueckas Ta0aWIla XUMHYECKUX DJIE-
MeHTOB (KopoTkas (popma): A- u b-rpymsl, me-
DHOIBI.
55. Ctnoenne aroma. CocraB aTOMHBIX fIen.
H3otonbl. XMMHYECKHUM 3JIEMEHT — BUJI aTOMa C
OIIMHAKOBBIM 3apsI0M SDA.
56. PacnionosxeHnne 3JIEKTPOHOB 10 YHEPreTHYE-
ckuMm  ypoBHsM. CoBpeMeHHas (GOpPMYyIHPOBKA
MEPHOINYECKOrO 3aKOHA.
57. 3naueHure neproanueckoro 3akoxHa. Haydneie
noctmwkennd J1. . Menneneena.
58. IToBTOpenue u 0000mEeHne M0 TeMe «Ilepu-
OIMYECKUI 3aKOH M IIEPHOJNYECKAsT CHCTEMA XU -
mudeckux sneMenToB JI. M. Menneneesa. Ctpo-
€HHE aTOMay.

Jdemoncrpauun. duznyeckue cBOMCTBA LIEI0U-

HBIX METAJIOB. B3ammonelicTBHE OKCHIOB Ha-
Tpus, Marams, ¢Gocdopa, cepel C BOJIOW, HC-
CIEIOBAHME CBOWMCTB IOJIVIEHHBIX IIDOIVKTOB.
BsauMmojeiicTBre HaTpUs B Kaiaus ¢ Bojiou. Ou-
3UYeCKHE CBOMCTBA rajoreHOB. B3anMmonencTeue
AFOMHHUS C XJIOPOM, OPOMOM U HOJIOM

KiaccudumnupoBats H3y4eHHbIE X1-

MHYECKHE DJIEMEHTEI M MX COEIMHE-
HHSL.

CpaBHUBAaTb CBOWCTBAa  BEILECTB,

MPUHAUICKAIINX K pasHbIM Kiac-

caM, XUMHYECKHUE 3JIEMEHTHI Pa3HBIX
TDVIIIL.

YcTaHaBnMBaTh BHYTPU- U MEXIIPE]I-
METHBIE CBS3H.

DopMyIUpPOBaTh EPUOIUIECKHUI 3a-

koH JI. V1. MeHneneeBa u packphbl-

BaTh €0 CMEBIC].

XapakTepu30BaTh CTPYKTYPY IIEPHO-
IIMYECKON TaOJINIIBL.

Pazmmuate nepuonpl, A- 1 b-rpymiel.

OOBICHATDL (HU3NIECKHUI CMBICT I10-

PAIKOBOIO HOMEpa XHMHUYECKOTO
3JIEMEHTa, HOMEPOB T'PYIIIHI U TIEPH-
0/1a, K KOTOPBIM 3JICMEHT ITPUHAI-
JEKUT B IIEPUOJUYECKON CHCTEME
. Y. MenneneeBa; 3aKOHOMEPHO-

CTH U3MEHEHHS CBOWCTB 3JICMEHTOB

B IpeleraX MaibIX IEpUOIOB U
A-rovom.

DopMyNIHPOBaTh OIMPEICICHHUS TI0-
HATHHA «XUMHYECKHIH JIEMEHT, «I10-
PSAIKOBBI HOMEP», «MAacCCOBOE YHCIION,
«HM30TOIBI», KOTHOCUTENIbHAS ATOMHAs
Macca»,  <QIEKTPOHHas 000JI0YKa,
«JICKTPOHHBIA  CIIOI»
(«PHEPreTUIECKUA YPOBEHDY).
OnpenensiTh YUCJIO0 TPOTOHOB, HEH-
TPOHOB, 3JEKTPOHOB Y aTOMOB XH-
MHYECKUX JJIEMEHTOB, HCIIONB3Ys
nepuoanueckyro Tadyuiy. CocTaBisiTh
CXEMBl CTPOCHHS aTOMOB MEPBBIX 20
3JIEMEHTOB TIEPUOINIECKON CHCTEMBI
3JIEMEHTOB. XapaKTepU30BaTh
XUMHWYECKHE DJIEMEHTHI HA OCHOBE MX
MOJIOKEHHUS B TIEPHOJMUECKON CCTeMe U
0COOEHHOCTEH CTPOCHHUS MX aTOMOB.
JlenaTh yMO3aKIIFOYCHUS O XapaKTepe
U3MCHCHUS CBOWCTB XHUMHYECKUX
3JIEMEHTOB C YBEIMUEHUEM 3aPsI0B
ATOMHBIX SIIED.

HccnenoBaTh CBOWCTBa HM3y4aeMBIX
BEIIECTB.

HabGmonath pu3nyeckre 1 XUMHYECKUE
MIpPEeBpAICHHUS H3y4aeMbIX BEIIECTB.
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OnuceiBaTh XUMUYCCKHE pCaknuu,

HaO0JII0JacMbIe B X0JI€ DKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM 00CYXK-
JICHUU Pe3yJIETATOB OITBITOB

Pasnmen 3. Ctpoenne BemecTBa. XumMmudeckasi ¢Bsa3b (74)

Xumudeckast CBI3b

Bunpr xumMuueckon cBs-
31

Crenenp
5JIEMEHTOB

OKHCJICHHUA

59. DeKTPOOTPUIIATETPHOCTh XUMUIECKHAX dJIe-

MEHTOB.
60. KoBastenTHas cBs3b. [lospHas U HEMOJISP-
Has KOBaJIEHTHAs CBA3b.
61. Monnas cBs3b.
62. BajleHTHOCTE U CTeNeHb OKuciaeHus. IIpaBu-
JIa OIPENEIEHUS CTENEHEN OKUCIIEHNS DIIEMEH-
TOB.

64. I[ToBTOpeHue u o6odmeHne mo Teme «CTpo-
€HME BelIeCTBa. XHUMHUUIECKasI CBI3bY.
65. KontponbHas paboTa o teMam «Ilepuoau-
yeckui 3akoH JI. 1. MenneneeBa», «CTpoeHHue
atoMa», «CTpOeHHE BEIIECTBAY.
Jemoncrpanun. CornocTaBiieHAe GU3NKO-XHUMH-
YEeCKHUX CBOMCTB COEIMHEHNM C KOBAJIEHTHBIMH U
HOHHBIMH CBS35IMH

63. OKHCINTENBLHO-BOCCTAHOBUTEILHBIE PEAKIINH.

@opMynupoBaTh OMpEAENEHHUs IMO-

HATUW «KOBAJICHTHAS HETIOJISDHAS
CBA3b», «KOBAJCHTHAs IOJSAPHASA
CBSI3b», «HOHHAS CBS3b», «CTCIICHD
OKHCIICHHSA», «IJICKTPOOTPHUIATEIb-
HOCTB.
OnpenessiTh THII XUMAYECKON CBSI3H
B COCIMHEHUAX Ha OCHOBAaHUH XHU-
MHYECKOH (hOPMYIIBL.
OmnpenensaTh  CTEIEHb
9JIEMEHTOB B COCIHHCHHUSX.
CocrtaBiath (pOpMyINBl BEIIECTB IO
CTEIICHH OKUCIICHHS SJIEMCHTOB.
YcTaHaBIMBaTh BHYTPH- M MEXKIIPEI-
METHBIC CBSI3H.

CocTaBsATh CPaBHUTENIBHBIE K 0000-

OKHCJICHUA

marImue Ta6J'II/H_IBI, CXCMBI

9 kjacc

(2 g4 B HEgemto, Bcero 70 4, u3 HUX 3 4 — pe3epBHOE BpEeMs)

TEMBI, BXO/SALIHE

B PA3JIEJIbI PABOYE
IPOIrPAMMBI

OCHOBHOE COJEPKAHME IO TEMAM

XAPAKTEPUCTHUKA OCHOBHbBIX

BUJIOB JEATEJBHOCTH YYEHUKA
(HA YPOBHE YYEBHBIX JENCTBHIA)

Paszgen 1. Muoroodpa3ue xumuuyeckux peaxkuui (15 u)

Knaccupukarus xumu-

YECKHUX DEaKLMi: peak-
LMA COEAMHEHUS, pa3-

JIO)KEHMSI, 3aMEICHHUS.
obMeHa

OKHCINTENBLHO-BOCCTA-
HOBUTCJIbHBIC peaKHI/II/I

DK30- ¥ SHJI0TEpMUYE-

CKHUE PeaKIuy

OOparumele U HeoOpa-
TUMBIC PCAKITUN

1—2. OxuciIuTeNbHO-BOCCTAHOBUTENBLHBIE pPEak-

uun. Peakunu coeIMHEHN. DA3I0KEHU. 3aMe-
HICHUA U O6MeHa C TOYKH 3peH1/1;1 OKHUCJICHHUA U

BOCCTAHOBJICHHS.

3. TermmoBoii  >(dEeKT XUMHUYECKUX pEaKLHil.

DK30- ¥ DHIOTEPMHUUECKHE PEAKIIHM.

4. CKopocTh XHMHYECKHX peakiuii. IlepBoHa-
yaJbHbIC MPEJCTABJICHUS O KaTaju3e.

5. IpakTnueckas padora 1. l3vueHue Biaug-

HUS YCJIOBHH NPOBEIEHUS] XUMHUECKOU peaKInu

Ha € CKOpPOCTb.

6. OOpaTuMEIE U HEOODATUMBIE DEAKIIUH.

HOHHTI/IC 0 XUMHWYECKOM PAaBHOBECHU.
Jlemoncrpamun. [IpuMepsl 3K30- ¥ SHIOTEPMU-
yeCKHX peakuuii. BzaumoaencTBue uHKa ¢ Co-

JISTHOM M VKCVCHOM KucjioTamu. B3auMoneiicTue
TpaHyJIMPOBAHHOTO IIMHKA U LIUHKOBOM MBLIU C
COJISTHOM KHCJIOTOM. B3amMopeiicTBue okcuiaa
menu(ll) ¢ cepHOl KHUCTTOTOM pa3HOI KOHIIEHTpa-

Knaccugumuposats XUMHUYECKHE

DEaKLuu.
IIpuBOIXTE IPUMEPH] PEAKLUI KaX-
JIOT0 THIIA.
PacnozHaBaTh  OKUCIIUTEIBHO-BOC-
CTAHOBUTEJIbHBIC PEAKIIMU.
OmnpenemnsiTe OKUCIUTEIb, BOCCTAHO-
BUTEJb, IPOLECC OKUCIEHHUS, BOC-
CTaHOBJICHUSL.
Habmtoate 1 onMCHIBaTE XUMUYE-
CKHE peakLUU C IIOMOIIBIO €cTe-
CTBEHHOTIO S3bIKA U S13bIKA XMMHHU.
HccnenoBath yCIIOBHS, BIMSIONINAE
Ha CKOPOCTb XUMUYECKOU PEAKIUHU.
OmnuceIBaTh yCIOBHUS, BIUSIOMINE HA
CKODOCTb XUMUYECKOM DEAKLIUY.
ITpoBOUTH IpyNIIOBBIC HAOIIOCHUS
BO BPEMs IIPOBEJCHUS IEMOHCTpa-
IUOHHBIX OTIBITOB.

LMY TIpY Pa3HbIX TeMIleparypax. 'openue yris B

KOHIICHTPUPOBAHHOM a30THOU KHcaoTe. ['opeHue
CceDBI B PACIIJIABIICHHOM CEUTDE.

PacuérHnble 3a1aun. BeUuciIeHHS O TEPMOXH-
MHUYECCKUM ypaBHeHI/IﬂM peaKum/I

Y9acTBOBaTH B COBMECTHOM 00CYXK-

JIEHUU PE3YJILTATOB OIBITOB.
CocTaBisaTh TEPMOXUMHUYECKHE

YpaBHEHUS PEAKIIUU.

BBIMUCIATE TEIUIOBOM AP PEKT peakiu

mo e€ TepMOXUMUYECKOMY

YPaBHCHHIO

XHUMHUECKUE PEAKLIUU B

BOJHBIX PacTBOpaxX

DNeKTpoIuTHIEeCKast
THCCOLHAIIHS

7. CyniHoCTh Tporiecca IeKTPOTUTHISCKON JHC-

COLIMAIIH.
8. luccoumanusi KMCJIOT. OCHOBAHHUH U COJICH.
9. Cnabble u cuibHble EKTPOJUThl. CTeneHb

IUCCOHAaINH.

0O0600maTh 3HAHUS O PACTBOPAX.

TIpoBoauThL HAOJIFOACHUS 3a TTOBEJIC-
HHEM BCHICCTB B DaCTBONAX. 3a XU~
MHUYCCKUMU PCAKIIUAMU, IIPOTECKAIO-

IIXUMHU B baCcTBODaXx.
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Peakiun nonHOro 00-
MEHa M VCIOBUS HX
[IPOTEKAHUS

10. Peakimu HOHHOTO OOMEHA M YCIOBHS HX
MIPOTEKAHMS.
11—12. XuMHu4ecKre CBOMCTBA OCHOBHBIX Kjlac-
COB HEOPTaHHYECKUX COEIUHEHMI B CBETE IIPEI-
CTaBJIEHUN 00 DIIEKTPOIUTHYECKON TUCCOIHALIHA
" OKHUCIITUTEIIbHO-BOCCTAHOBUTEIIbHBIX NCAKITUAX.
13. Tuoponuz coneni. O000IIEHNE 110 TEMaM
«Knaccupukanuss XMMHYECKHX  PEAKIMID U
«DIIEKTPOTUTHYECKAS TUCCOINALINSY
14. IipakTnyeckas padora 2. Pemenne sxcrie-
PHMEHTAJILHBIX 3a7a4 10 TeMe «CBOMCTBA KHUC-
JIOT, OCHOBAaHUH U COJIEN KaK JIEKTPOIUTOBY.

15. KonrponpHas pabota mo temam «Kmaccudu-

KaIlisd XMMHUYECKUX PEAKIUI» U «DJIEKTPOIUTH-
yecKasl JUCCOLAALII.
JlemoHcTpanum. VcnpiTanne pacTBOPOB BELIECTB
Ha DJIEKTPHUYECKVIO IIPOBOIMMOCTE. JIBIDKEHHE
HOHOB B 3JICKTPHYECKOM IIOJIE.
JladopaTopHbIe ONbITLI. Peakinu oOMeHa Mex-
Jly pacTBOpaMHU JIEKTPOIUTOB

DopMyTUpOBaTh OTIPECIICHHUS TTOHS -
THH «QJIEKTPOJIUTY, «HEIIEKTPOIUTY,
«IIEKTPOITUTHYECKAST JUCCOIINALIH.
KoHkpeTn3upoBaTh MOHATHE KAOHY.

O000maTh  MOHATHI  «KATHOHY,
«aHUOHY.

HccnenoBats CcBOMCTBA pacTBOPOB
3JIEKTPOJIUTOB.

OmnuceIBaTh CBOWCTBA BEIIECTB B

X0Jie IEMOHCTPAMOHHOTO U J1abo-
PaTOPHOT'O SKCIEPUMEHTA.

CobmroaTs paBMIa TEXHUKH 0€30-

NAaCHOCTH. XapaKTepHU30BaTh YCIO-

BHS TEUEHHS PEAKIIMHA B PACTBOPAx
9JIEKTPOJIMTOB 0 KOHIIA.
OmnpenensaTs BO3MOKHOCTh IPOTEKA-
HHS DEAKIM HOHHOTO OOMeEHa.
IIpoBOAUTH IPYIIOBLIC HAOIIOAEHUS
BO BDEMs INPOBEIEHUS TEMOHCTDA-
LIMOHHBIX U 1a00PATOPHBIX OIBITOB.
OOcykgaTh B TIpyIax pe3yabTaTbl
OIIBITOB.

OOBACHATH CYLUHOCTh PEAKIIUN HOH-
HOro oOMeHa.

PacriozHaBaTh peaknuu  HMOHHOTO
obMeHa.

CocTaBisITh HOHHBIC YPaBHEHUS pe-
aAKIUMN.

CocCTaBISITh COKpAIIEHHBIC HOHHBIC
YpaBHEHHUsI peakLui

Paznen 2. Muoroo0pa3ue BemectB (43 4)

Hemerannst (o0Omrast xa-

paKTepHUCTHKA HEMETal-
JIOB TIO MX TMOJIOKEHUIO
B TEPUOJINYECKON CH-
CTeMe XMMUYECKUX 3Jie-
MEHTOB. 3aKOHOMEPHO-
CTHU M3MCHCHHUS B IIe-
puojgax W TpyMNmax
(buznyeckux u xumuye-
CKHMX CBOMCTB IIPOCTBIX

16. [TonoxeHue raJIoreHOB B IEPHUOTUUCCKON Ta-

6nure u crpoeHue ux atomoB. CBoiicTBa, mouy-
yeHue U IDUMEHEHUE TaJION€HOB.
17. Xnop. CBoiicTBa 1 IpUMEHEHUE XJI0PAa.
18. X10p0BOIODOI: MTONVYEHNE U CBOMCTBA.
19. ConsHast KMCJIOTa U €€ COJIH. *

20. IIpakTuyeckast padora 3. IToxyuenue co-
JITHOM KHUCJIOTHI U U3y4YeHUE €€ CBOMCTR.

OOBSICHAT 3aKOHOMEPHOCTH U3Me-

HCHUSA CBOﬁCTB HCEMCTAJIJIOB B HepI/I-
onax u A-rpvimax.
XapakTepHu30BaTh IaJOreHbI Ha 0C-
HOBC HUX ITOJOXCHUA B IICDUOINYC-
ckoii cucteme /1. . MenneneeBa u
0COOEHHOCTEH CTPOEHUS UX aTOMOB.
OOBSACHATH 3aKOHOMEPHOCTH H3Me-
HCHUSA CBOﬁCTB raJIOTCHOB I10 IICpUu-
ony u B A-rpymnmax.

BCHICCTB, BBICHIMX OK-

CHIOB H KHCIOPOJICO-

JIEDKAIINX KUCIOT. 00-
Pa30BAHHBIX HEMCTAalI-
JJaMH BTOpOTO H Tpe-
TBETO TIEPHO/I0B

I"anorens!

Jdemoncrpauun. dusznueckue CBOMCTBA rajore-

HOB. [TosryueHue XJI0pOBOIOPOa U PACTBOPEHUE
€ro B BOIIE.

JlabopaTopHbIe ONbIThI. BriTeCHEHME TaioreHa-
MM JPYT APYra u3 pacTBOPOB UX COEIMHEHMMI

OnuceiBaTh CBOMCTBA BCHICCTB B

X0JIe JIEMOHCTPAIIMOHHOTO M J1a00-
DATOPHOTO SKCIIEPUMEHTA.

Co0irogaTh TEXHUKY 0€30IaCHOCTH.

Pacrio3HaBath ONBITHBIM ITYTEM CO-
JITHYIO KUCJIOTY U €€ COH, OpOMUJIbI,
HOIUBI.
Hcmonp30BaTh MpHOOpETEHHBIC 3HAHUS
Y YMEHUS B MPAKTUYECKOM Jie-
SITSIILHOCTH M TIOBCETHEBHOM JKM3HH C
Henpio 0e30macHoro oOpaleHus ¢
BEIIECTBAMU M MarepuajlaMu |
9KOJIOTUYECKH- TPAaMOTHOTO TOBEJIE-
HHUS B OKpYyXKaroleu cpejie. Berancnars
MAacCCOBYIO JOJIIO PAaCTBOPEHHOTO
BEIIIECTBA B PACTBOPE

Kucnopon u cepa

21. TonoxeHne KUCIOPOAA U CEPbI B IEPUO/IH-

YECKOM CHCTEME XUMHUYECKHUX DJIEMEHTOB, CTPOE-
HHE€ UX aTOMOB.
AJITOTPONUS CEPHI.
22. CBO¥CTBa ¥ IPMMEHEHUE CEPEI.
23. CepoBogopo. Cynbhumasl.
24. Oxcun cepri(1V). CepHucras kuciora u eé

IVA-

rpynis! (IOArpyIIIbI KHCI0POoaa) Ha
OCHOBE UX NOJIOKEHUS B [IEDUOANYE-
ckoit cucteme M. . Menneneea n
0COOEHHOCTEN CTPOEHUS HX aTOMOB.
OOBICHATH 3aKOHOMEPHOCTH U3ME-
HEHHMsL CBOMCTB dyeMeHTOB IVA-
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COJIH.
25. Okcnp cepoi(VI). Cepras xucnora u e€ conu.

26. OxuciuTtenbHble CBOWCTBA KOHIIGHTPUPOBAH-
HOM CEPHOU KUCIOTHI.

27. Tpaktuyeckas padora 4. Pemenue skcne
pUMEHTANBHBIX 3amad 1o Teme «Kwucnopony wu
cepay.

28. Pemenune pacy€THBIX 3a1au.

JemoHcTpanuu. AJJIOTPOIIHBIE MOIU(UKAIMN
cepbl. OOpa3ubl NPUPOTHBIX CYJIbPHUIOB U CYJIIb
haman

JlaGopaTopHbie ONBITHI.

O3HakoMJIeHHE ¢ 00pa3LaMu cepbl U €€ TPUPOTHBIX
COEIVHEHUH.

KauecTBeHHbIEC peakIy Ha CYJIbGHI-, CYIbHUT-

U cynb(ar-uoHbI B pacTBOpE.

Pacuérnblie 3agaun. BpraucineHus no xummie-
CKHM YPaBHEHHUSIM Macchl, 00bEMa M KOJIMYECTBa
BEIIECTBA OJHOTO K3 IPOAYKTOB PEAKIUH IO
Macce MUCXOTHOTO BEIIeCTBa, 00BEMY HITH KOJIU-
YEeCTBY BEIECTBA, COJEPIKAIIEr0 ONPEICICHHYIO
JIOJIIO IpUMecei

TPYIIIIBI IO IEPHOY U B A-TpyIImnax.
XapaKkTepHu30BaTh aJUIOTPOIHIO KHC-

JIOPOJIa ¥ Cephl KaK OJHY U3 MPUUNH
MHOT000pa3us BeriecTB. OMUCHIBATH
CBOICTBa BEIIECTB B XOJE
JIEMOHCTPAIMOHHOTO | J1abo-
paTopHoro 3xkcnepumenTa. CoomoaaTh
TeXHUKY Oe3omnacHocTh. OKa3bIBaTh
MEPBYIO IIOMOINb ITPH OTPABICHHSX,
0JKOTax W TpaBMaX, CBI3aHHBIX C
peaxkTHBaMu H J1abopa-

TOPHBIM 000pyaoBaHueM. OmpenessaTh
MPUHAIIEKHOCTh BEIIECTB K
omnpeneIEHHOMY KIIacCy COSIUHCHHN.

ConocTaBisATh CBOMCTBA pa30aBIeHHOMN

M KOHIICHTPUPOBAHHOMN CepHOM

KHCIIOTHI.

3amnuchiBaTh ypaBHEHHS Peakiiuii B
HMOHHOM BHJIE C yKa3aHUEM Iepexo/ia

3JIEKTPOHOB.
Pacno3HaBath ONBITHBIM MYTEM pac-
TBOPBI KUCJIOT, CYJAb(HIBI, CYTbOUTHI,
cynbdaThl.
Hcnonp30BaTh MPHOOPETEHHBIC 3HAHUS
¥ YyMEHUS B IPaKTUIECKOH 1e-
SITETPHOCTH M TTIOBCETHEBHOM JKU3HU C
1IeJIbI0 0€30IacHOro oOpaIleHus ¢
BeIIeCTBAMH U MaTepHajJaMy U KO-
JIOTHYECKHU IPaMOTHOTO TIOBEICHUS B
OKpYyXarollen cpene.

BBrIucasaTh 10 XUMHYISCKUM YpaBHC-

HHSIM Maccy, 00bEM U KOJINYECTBO
BEIllECTBa OJTHOTO U3 MPOAYKTOB pe-
aKIIMM T10 MacCe MCXOIHOIrO Bellle-
CcTBa, O0OBEMY WIH KOJUYECTBY
BEIIECTBA, COJIEPKAILIETO OIPEIEIIEH-
HYIO JOJIIO IIDUMECEA.
['0TOBUTH KOMIIBIOTEPHBIE IIPE3EHTA -
LIMH 110 TEME

Azot 1 pocthop

29. [Nomo>xerwue azora u hocdopa B mepuomye-

CKOI1 CHCTEME XUMHUYECKHX DJIEMEHTOB, CTPOEHHE
X aTOMOB. A3OTI CBOﬁCTBa U IIDUMCHCHHC.
30. AMmuak. dusndeckre U XUMHUECKUE CBOM-
ctBa. [lonydyeHune u npuMeHeHUE.
31. lIpakTuuyeckas padora 5. ITonyuyeHue am-
MHAaKa ¥ U3VUCHHE €r0 CBOMCTB.
32. Conu aMMOHUS.
33. Azornas kuciora. CTpOeHHE MOJIEKYJIEL.
CaoiicTBa pa3baBIeHHON a30THOI KHACIOTEI.
34. CBoiicTBa  KOHIIEHTPHUPOBAHHOM  a30THOM
KHUCJIOTHI.
35. Couxt a30THOM KHCIIOTEL. A30THEIE YyI00pe-
HUs.

36. ®ocdop. Amrorpormst ochopa. CpoiicTBa
dhocdopa.

37. Okcug hochopa(V). DochopHas KucioTa u eé
comu. ®ocdopHbie ynoopenus. JleMoHCTpanuu.
[lonyuenne amMumaka M €ro pacTBOpPEHHE B BOJE.
OO0pas1b! TPUPOAHBIX HUTPATOB U (ocdaTos.
JlaGopaTopHble onbIThI. B3anMoneiicTBue coneit
aMMOHHUSI CO MIEN0YaMu

Xapakrepu3oBaTh 37eMeHTH  VA-

rPYIIE! (TIOArPYIIIEI a30Ta) Ha OC-
HOBC UX ITOJIOKCHHUA B ICDUOINYC-
CKOIl cucreMe H O0COOEHHOCTEH
CTPOCHUS UX aTOMOB.
OOBSICHATH 3aKOHOMEPHOCTH M3MEHE-
HUs CBOﬁCTB DJICMCHTOB VA'FDVHHI:I.
XapakTepu3oBaTh aUIOTPONHIO (Hoc-
(dopa Kak 0JHY U3 IPUYMH MHOT'O-
o0pa3ust BEIIECTB.
OHI/ICI)IBaTb CBOﬁCTBa BCIIICCTB B
X0Je JAEMOHCTPAI[MOHHOI0 M J1abo-
PaTOPHOIO DKCIEPUMEHTA.
Co0mnroraTh TEXHUKY 0€301aCHOCTH.
Oka3pIBaTh IEPBYIO MOMOING IPH

OTpaBIICHHUAX, OXKOraX W TPaBMax,
CBSI3aHHBIX C PEaKTUBaMH U J1abopa-
TOPHBIM 000PYyTIOBaHUEM.
YcraHaBnMBaTh MIPUHAUIC)KHOCTD
BEIIIECTB K OMpPEAeIEHHOMY KIaccy
COEJIMHEHHH.

ConocTaBnATh CBOICTBA pa30aBICHHON
U KOHLEHTPUPOBAaHHON a30THOM
KHCJIOTHI.

22




CocTaBysATh ypaBHEHHUS CTYIEHYATOMN
JIUCCOLMauy Ha mpumepe dhochopHoit
KHCJIOTHI.

3anuchIBaTh ypaBHEHUS pEaKIIWi B
MOHHOM BHUJE C yKa3aHHUEM Tepexo/ia
3JIEKTPOHOB.

Pacnio3naBath ONBITHBIM ITyTEM aMMHAK,
pacTBOPBI KHCIIOT, HUTpAT- U (pocdat-
WOHBI, HIOH aMMOHHs. Mcnons30BaTh
MpUOOpPeTEHHBIEC 3HAHNUS U YMEHHUS B
MPaKTHYECKOMN AeSITEIbHOCTH U
MMOBCETHEBHOM JKHM3HHU C IETBIO
06e30MacHOro O0paIeHus ¢ BeIeCTBAMU
1 MaTepualaMH U 3KOJOTHYCCKU
IPaMOTHOTO TIOBEJACHHS B

OKpY Karomeh cpene. Berauciaars
MacCCOBYIO JIOJIIO PACTBOPEHHOTO
BeIecTBa B pacTBope. Ilomb30BaThCs
nHpopMaLuer U3 APYTrUX
HMCTOYHUKOB JJIS1 TIOJITOTOBKH KPaTKUX
cooOrieHn. '0TOBUTH KOMIIBIOTEPHBIC
MPE3CHTAlU 110 TEMC.

Yruepon U KpeMHUN

38. [NonoxxeHue yrieposa U KpeMHHs B IEPUO-

IMYECKOM CHCTEME XHMHUYECKHX JJIEMEHTOB,
CTPOEHHE X aTOMOB. AJIJIOTPOIHEIE MOaU(DHKa-
LMK VIIepoa.
39. Xumuueckue cBOMCTBA yriepona. AncopOorus.
40. YrapHbelii ra3, CBOWCTBa, (HDHU3HOJIOTHYECKOE
nefiCTBUE HA ODTAHU3M.
41. Yraexkucnelii ra3. YrojbHas KHCIIOTa U €€
conu. KpyroBopot yriepoaa B mpupo/e.
42. IlpakTu4yeckas padoora 6. ITonyueHue ok-
cuna yraepona(lV) u uzyuenune ero csoiicts. Pac-
[o3HaBaHue KapOOHATOB.
43. Kpemuwii u ero coeguaeHus. Cmexio. Le-
MeHm.
AA. O6o6menne o teme «Hemeramasi».
45, KonrpoibHas paboTta 1o TeMe «Hemeramby.
JlemoncTpamuu. Mojiei KDUCTAUIMYECKUX Pe-
méToK anaMasa 1 rpadura. O6pa3isl IPUPOIHBIX
KapOOHATOB U CHJIMKATOB.
JlaGopaTopHble onbIThl. KadecTBeHHass peax-
M Ha VIVIEKUCIIBINA ra3. KauecTBeHHas peakiys
Ha KapOOHAT-UOH.
Pacuérnble 3amaun. BEIYHCIEHHS 10 XUMHAYE-
CKHM VDPaBHEHHUSIM MacChl, 00bEMa MJIH KOJIHYE-

CTBa OJHOTO W3 TMPOAYKTOB pEaKIUH IO Macce
00bEMY WM KOJHYECTBY
OTIPEICIEHHYIO  JOJII0

WCXOZHOTO BEIIECTBa,
BEILIECTBA,  COJEPIKAIIETO
pUMeceH.

XapakrtepuzoBath dneMeHThl IVA-

rpynnsl  (IOATPYINIBL  YITIEPOAA) Ha
OCHOBE HX II0JIO)KEHHS B IIEPUOIHU-
yeckoii cucteme u OcobeHnHocrei
CTPOEHHMS UX aTOMOB.
OOBACHATh 3aKOHOMEPHOCTH H3ME-
HEHNWsT cBoOMcTB diemeHToB  IVA-
DY
XapakTepu30BaTh aFIOTPOIIHIO yIIIe-
poJia KaK OIHY U3 IPUIUH MHOTO-
o0pa3us BEIECTB.
OnuceIBaTh CBOMCTBA BEIICCTB B
X0JIc JAEMOHCTPAIMOHHOTO H J1a0o-
DATODHOI'O KCIIEDUMEHTA.
Co0OirronaTh TEXHUKY 0€30I1aCHOCTH.
CoIoCTaBIsATh CBOMCTBA OKCHJIOB
yriaepona W KPEMHHS, OOBICHATH
MIPUYHHY UX Pa3IHYHs.

VYcranaBiMBaTh IIPUHAIEKHOCTD
BEIIECTB K ONPENEIEHHOMY KiIaccy
COEIUHEHNH.

Jloka3pIBaTh KHUCJIOTHBIN XapakTep
BBICHIHMX OKCHUIOB YIJjI€poaa U Kpem-

HUSL.
3anuceIBaTh YpaBHEHUS PEaKkIui B

HOHHOM BHJIE C YKa3aHUEM Iepexoa
AJIEKTPOHOB.

OcCyIIecTBISATh B3aUMOIIPEBPAICHUS
KapOOHATOB U THAPOKAPOOHATOB.
PacniozHaBaTh  ONBITHBIM — ITyTEM
YTICKUCITBIN Ta3, KapOOHAT-HOHEI.
Hcnonp30BaTh NpHOOPETEHHBIC 3HAHUS
U YMEHHMS B IPAKTUYECKOI Je-
SITENIBHOCTU ¥ TOBCETHEBHOM JKU3HU C
LEeIbI0 0e3011acHOT0 00paIeHHs C
BEIIIECTBAMH U MaTEepHUATaMHU U IKO-
JIOTUYCCKNU TPaMOTHOI'O IIOBCIACHUA B
OKpy»Karouiei cpene. Beraucisates o
XMMHUYECKHM yPaBHEHUSAM Maccy, 00bEM
WA KOJIUYECTBO OTHOT'O M3 IIPOAYKTOB
peaKImy o Macce UCXOJHOTO BEIIeCTBa,
00BEMY M KOJIMYECTBY BCIECTBA,
COJIEPIKALLETO ONPEAEAEHHYIO OO
npuMecei
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Meransr (oOriast
XapaKTePUCTHKA)

46. TTonoskeHrEe METAIIJIOB B IIEPHOIUUECKOM CH-
creme xumnueckux sneMeHToB . . Menzaeneena.
Merannuaeckas cBs3b. OU3nMUECKHUe CBONCT-

Ba MeTaju1oB. CIlJIaBbl METAJLIOB.

47. HaxoxaeHre METaIJIOB B IPUPOJE U 00IIHe
CHOCOOBI UX TIOTYYCHUS.

48. XuUMHUYECKHE CBOMCTBA METAJUIOB. Psii akTUB-
HOCTH (DICKTPOXUMUYCCKHHA PAJ HAIPSIKCHHI)
METaJLIOB.

XapakTepu30BaTh METAJIIBI HA OCHOBE
UX MOJIOKCHUSI B IEPUOANYCCKOM
CHCTEME 1 0COOCHHOCTEH CTPOCHUS

WX aTOMOB.
OOBSICHATD 3aKOHOMEPHOCTH H3Me-
HEHHMSI CBOMCTB METAJUIOB 110 MEPUOAY
u B A-rpynmnax. HMccienoBars
CBOWCTBA HM3YyYaeMBIX BEIICCTB.

[llenognHbIe METAILIBI

[IIénouno-3eMebHbIE
METaJlIBI

ATroMUHHN

Keneso

49. llenounsie MeTayuibl. HaxoxaeHne B mpupo-

ne. Ou3ndeckrue ¥ XUMHYECKHIE CBOMCTBA.
50. Okcuapl ¥ THAPOKCHIBI IIIEIIOYHBIX METAILIOB.
[IprMeHeHne MET0YHBIX METAJIIOB.
51. IlénouHo-3emenpHble MeTauibl. HaxoxaeHue
B npupoje. Kanpuuii u ero coequuenus. JXKéct-
KOCTB BOIBI ¥ CIIOCOOBI €€ VCTDaHEHHS.
52. Amomunuii. Haxoxnenue B npupoze. CBoii-
CTBa aJIOMUHHSL.
53. AMbOTEDHOCTE OKCHIA U THAPOKCHIA ajlk0-
MUHUSA.
54. XKeneszo. Haxoxnenue B mpupoje. CBoiicTBa
JKelesa.
55. CoennHenus xenesa.
56. IIpakTuyeckasi padora 7. Pemenne skcme-
PHUMEHTAJIBHBIX 3a7a4 10 TeMe «MeTauibl 1 BX
COEIMHEHUSY.
57. IloaroToBKa K KOHTPOJILHON padOTE.
58. KonrponsHas padora mmo reme «MeTajbly.
Hemounctparyn. O0pa3ibl BaXKHEHIITHX COeTUHE-
HUM HATpHs, Kalaus, NOPUPOAHBIX COEAUHECHUM
MarHus, Kanblys, allOMUHUS, PV keae3a. Bia-
MMOJICUCTBHE IICIOYHBIX, IIEIOUYHO-3EMEIbHBIX
METAJIOB U allOMUHUS ¢ Bogoii. Cxuranue xe-
Jie3a B KUCIOPO/JIE U XJIOPeE.
JlaGopaTopHble oOnbITHI. M3ydeHne o00pas3ioB
MeTaioB. B3anmoielicTBHE METAIIOB € pacTBO-
pamu coneil. O3HaKOMJIEHHE CO CBOMCTBAMHU M
MIPEBPAICHUSIMH KapOOHATOB M THJIPOKApOOHATOB.
[TonydeHre TuapOKCH A ATFOMUHHUS U B3aH-

MOJIEMCTBHE €T0 C KUCIOTAaMH H Iienodamu. Ka-
YECTBEHHBIC PEaKI[UH Ha HOHBI Fe*" u Fe®*
Pacuérnble 3amaun. BrrauciaeHus no xumude-
CKHM YpaBHEHHSM Macchl, 00bEMa WITH KOJIMIECTBA
OJIHOTO M3 IPOAYKTOB PEAKIHH IT0 Macce NCXOTHOTO
BelIeCTBa, OOBEMY WM KOJMYECCTBY BEUICCTBA,
COJIEPKAIIETO OTPEICIIEHHYIO JIOII0 TIpuMeceit

OOBACHATD 3aBHUCHMOCTH  (pU3UUE-

CKHX CBOWCTB METAJUIOB OT BHIA
XUMHYECKOHN CBS3U MEXKAV UX aTo-
MaMH.
HaOmromate M OomMCHIBATH XUMUYE-
CKHE pEaKUMUd ¢ TOMOIIbI €CcTe-
CTBEHHOTO A3bIKa U SI3bIKa XUMHU.
HaOmromate JeMOHCTpUpYEMBIE |

CaMOCTOATCIBHO IIPOBOJUMBIC
OIIBITHI.
OnuceiBaTh CBOMCTBA HM3VYaeMBIX

BEIIECTB HA OCHOBE HAOIIOAEHUI 3a
HUX IIPEBPALLICHUSIMU.
JlokaseiBaTh aM(MOTEPHEIN XapaKkTep
OKCHUIO0OB U THAPOKCHUIOB aJIFOMUHUSA
u xenesa(lll).
CDaBHI/IBaTL OTHOLICHUEC U3YYaCMbIX
METAJUVIOB M OKCHIOB METAUIOB K
BOJIE.
CpaBHI/IBaTL OTHOILICHUC FI/I[[pOKCI/I'
JIOB HATPUs, KAJIbIIUA U AJIFOMUHUA
K PAcTBOPaM KHCJIOT M IIET0YEH.
PaCHO?)HaBaTb OIIBITHBIM HVTéM I'nu-
JPOKCHI-MOHBI, HoHbI Fe’" u Fe®'.

CobmrogaTh TEXHHKY 0€30IacHOro
oOpalIeHus ¢ XUMHUICSCKOM ITOCY 0 1
71a00PaTOPHBIM 000PYIOBAaHUEM.
OCyIEeCTBISITh PEakIuy, MOATBEPIK-
JTAFOIINE TeHETUYECKYIO CBSI3b MEKIY

HEOPTaHUYECKUMHU COSTUHEHUSIMM.
3anuchiBaTh YpaBHEHUS PEaKIuil B
HOHHOM BHJIE C YKa3aHHEM IEPEXO-

Jla DIIEKTPOHOB.

O0600111aTh 3HAHUSA U JIeJIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN CBOMCTB
METAJUIOB B Tepuoiax u A-rpymmax
MIEPHUOUUECKON CUCTEMBI.
IIporHo3upoBarh CBOWCTBa HEU3Y-
YEHHBIX JIEMEHTOB U X COCTUHEHUI
Ha OCHOBE 3HAHUI O IEPUOIUYECKOM
3aKOHE.

Hcnonp30BaTh NPHOOPETEHHBIE 3HAHUS
U YMEHUS B IPAKTUYECKOH Jie-
SITEJIBHOCTH U TTOBCEIHEBHOM JKU3HU C
[eJIbI0 0€30MacHOro OOpaIieHHs ¢
BEIIECTBAMHU U MaTepHaIaMH U 3KO-
JIOTUYECKHU IPAMOTHOTO MTOBEACHHUSI B
OKpYy’Kariei cpene. BeraucisaTs mo
XUMHUYECKUM YPaBHEHHSIM Maccy,
00BEM MITH KOJIMYECTBO OJTHOTO U3
MPOAYKTOB PEAKIMU TI0 Macce
HCXOJTHOTO BEIECTBA, O0BEMY WU
KOJIMYECTBY BEIIECTBA, COACPIKAIIETO
omnpeIelIEHHYIO JION0 IPUMECEH.
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[lonb3oBarbcst  uHbopMmanmer w3

IPYTUX UCTOYHHUKOB JIJISL TOATOTOBKH
KpPaTKHX COOOIIEHMIA.

I'OTOBUTH KOMITLIOTEPHBIE IIPE3EHTA-
U TI0 TEME

Paznen 3. KpaTkuii 0030p BakHeIINX OPraHnvyecKux

BemiecTB (9 4)

59. Opranmueckast XUMHS.

60. YraeBomopoanl. [IpenenvHbie (HACHIIICHHBIC)
VYIJIEBOIODOIBL.
61. HenpenenbHele (HEHACHIMIEHHBIE) YIIEBOLO-
POIBL.
62. [IponsBoaHbIe VIIIeBoH0POI0B. CIIMDTHIL.
63. KapbonoBeie KHCIOTBEL. ClOKHBIE DMUDEIL.
JKupsr.
64. YrieBoasl.
65. AMUHOKHCTOTEI. benku.
66. [Tonmmepsl.
67. O600maronuii ypok 1mo reme «BakHeinme
OpPraHuYecKre COeIUHEHUS.
JdemoHcTpamuu. Moeinu MOJICKYI OPraHuYSCKUX
coeauHeHui. 'opeHue yrieBoaopoa0B U 00HapY-
JKeHHE TPOIYKTOB MX ropeHus. [lomydenune 3tu-

sieHa. KauecTBeHHBIE peaKIIMU Ha DTHJIEH.
PacTBOpeHue 3THIIOBOrO CIUpTa B Boje. PacTBo-

DEHHE TIIMIEPHUHA B BOJE.

ITonvaenne 1 cBOMCTBA VKCVCHOM KHCIIOTEI.
HccnenoBanue CBOMCTB KUPOB: PACTBOPUMOCTD B

BOJIE M OPTaHUYECKHUX PACTBODUTEIAX.
KauecTBeHHas peakiys Ha TIIFOKO3Y M KpaxmMall.
OOpas3ibl U3eauil U3 MOJIUATHIICHA, TOJHIIPOIIH-

JIEHa

Hcnonp30BaTh BHYTPHU- U MEXIIPEA-

METHBIE CBSI3H.
CoCTaBJISTh MOJIEKYIISIDHBIE U CTPVK-
TypHBIE (POPMYIIBI YIIIEBOAOPOIOB.
Omnpenensts MPUHALIEKHOCTD BEIIE-
CTBa K OINPEIEIEHHOMY KJIACcCVy opra-
HUYCSCKHUX COCIMHCHUH.
3ammMceIBaTh YpaBHEHUS PEaAKIIMMI
3aMEIIEHUST M IIPUCOSAUMHEHHS C
VYaCTHEM OPTraHUYECKUX BEIIECTB.

HaGH}OHaTL JEMOHCTPHUPYEMBIC
OIIBITHI.
OnuceiBaTh CBOMCTBA H3Yy4aCMbIX

BEIIECTB HA OCHOBE HAOJIIOIEHUH 3a
HX IPEBPAICHUSIMHU.
Y4acTBOBaThH B COBMECTHOM 00CYK-

JICHUU PE3YIIBTATOB OIBITOB.
IIpoBOIUTH Ka4eCTBEHHBIC PEAKITUU
Ha HEKOTOPBIC OPTraHWMYECKUE BEllle-

CTBa.

Ilons3oBaThcst  MH(pOpMammer  u3
JIPYTUX UCTOYHUKOB JIJISl TIOATOTOBKH

KPaTKHUX COOOIICHHMIA.

T['OTOBUTH KOMITBIOTEPHBIC TTPE3EHTA-

IIUH TI0 TEME
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