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BBenenune

PaGouass mporpaMma MO XHMHH [ OCHOBHOM IIKOJBI COCTaBJI€Ha Ha OCHOBE:
dyHIaMEHTAITLHOTO Spa coaepkanusi oOmiero oopasoanusi, TpeOoBaHU K pe3yabTaTaM
OCHOBHOTO 0011ero 00pa3oBaHus, MpenacTaBieHHbIX B DenepansHoM [ocygapcTBeHHOM
Cramgapre OOmero OOpazoBanusi Broporo mokosieHus (IIpuka3 MuHOOpHaykm OT
17.12.2010r. Ne1897);

B cootBeTcTBUU C

1 ¢ ®enepanbHbiM 3akoHOM No  273-03 ot 29.12.2012 r. «O6 obpa3oBaHuu B
Poccuiickon @enepanun»;

O ®denepanbHBIM TOCYAAPCTBEHHBIM 00pa3zoBaTenbHbIM cTangaptom OOO (yTB.
npukazoM MuHucrepcTBa obpazoBanust u Hayku PD ot 6 okTsi6ps 2009 r. Ne 373, OO0
(yTB. mpukazoM MunucTtepcTBa obOpazoBanuss U Hayku P®D ot 17.12.2010 Ne 1897),
(Penakmus ot 31.12.2015);

W npuka3oM MuHucTtepcTBa oOpa3oBaHus M Hayku Poccuiickoii ®epepauuu OT
31.03.2014 Ne 253 «OO0 yrBepxknaenun DenepalibHOrO TMEpPeUHs YYEOHUKOB,
PEKOMEHJIyEMBIX K MCIOJb30BAHUIO TMPHU pead3aluid HMEIOIINX TOCYAapCTBEHHYIO
aKKpeIUTalri0 00pa30BaTeNIbHBIX MPOrpaMM HayajabHOIO OOIIEr0, OCHOBHOIO OOLIEro,
cpeaHero oomiero oopazoBanus» (Pemaxuus ot 05.07.2017);

O ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanvn»

O YcTaBOM MYHUIIMITATIBHOTO OFO/KETHOTO  00IIe00pa30BaTEIbHOTO  YUPEKICHUS
«Mopo30BCKas MIKOIa»

[ VYyeousiM mmanom MBOY «Mopo3oBckast mKkosia

JlanHas pabodvasi mporpaMMa OpUEHTHPOBaHA HA MCIIOIh30BAaHUE YUCOHWKOB 10 XUMHH U
ydueOHO-MeTouueckux mnocobuii YMK, co31aHHBIX KOJUIEKTHUBOM  aBTOPOB IO
pykxoBoactBoM O.C. I"'abpuensna.

1. Xumusa. 7-9 xnaccel: Paboume mnporpammsl/ coct. T.JI. T'amOypueBa, 3-e wu3n.,
crepeotutt. — M. ,/Ipoda 2015.

2. Xumus 8 xiacc: yueonuk/ O.C.I'abpuenss, 6-e uzn., crepeorurn., - M.: poda, 2017
TO/I.

3. Xumus 9 knacc: yuebnnk/ O.C.I'abpuensH, 6-¢ u3n., crepeotur., - M.: [Ipoda, 2018
roj.

B mepuon 4pes3BblYalHBIX  CUTyalM#, IOTOAHBIX YCIOBUW, BBEICHUU KAPAHTUHHBIX
mepornpusituii 1o 3aboneBaemoctu rpumnmnoMm, OPBU u apyrum uHQEKIIMOHHBIM
3a00eBaHUsIM, OOpa30BaATEIBHBIN MPOLECC OCYLIECTBISCTCS C MCIIOJIb30BAHUEM
JACTAaHIIMOHHBIX TEXHOJIOTUM, AJIEKTPOHHBIX THEBHUKOB, COLUAIBHBIX CETEH U APYrUX

dbopm.



OOmue eI OCHOBHOIO 00111ero 00pPa30BaHUA C YYeTOM ClieH(PUKH Kypca XMMHUH
[lenn xumuyeckoro oOpa3oBaHUsl B OCHOBHOW IIKOJIE (DOPMYIMPYIOTCSI Ha HECKOJIBKUX
YPOBHSX: TJ00AIbHOM, METANpPEIMETHOM, JIMYHOCTHOM U IPEIMETHOM, Ha YpOBHE
TpeOOBaHMII K pe3ysbTaTaM OCBOEHUS COJIEP/KaHUsS IPEIMETHBIX IPOTPAMM.

OcHoBHOE o00miee oOpa3zoBaHHE - BTOpas CTyIleHb o0miero ooOpazoBanus. OnHON U3
BaXXHEHMIINX 3a/a4 3TOro 3Tana sBJSETCS MOATrOTOBKA OOYYaroIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOrO M IpodeccruoHasbHOro myTH. OOyuarouiuecs
JOJDKHBI HAYYUTBHCS CAMOCTOSATENIBHO CTaBUTh LEIN U ONPENEATh MyTH X JOCTHKEHHUS,
UCITI0JI30BaTh MPUOOPETEHHBIM B HIKOJIE OMNBIT AEATEIBHOCTH B PEAJbHOW JKW3HH, 32
paMKaMH y4eOHOro Imporiecca.

['maBHBIE L1€JM OCHOBHOTO OOIIET0 00pa30BaHUs COCTOST B:

1. dbopMupoBaHMM UEIOCTHOIO MPEACTABICHHUS O MHUpPE, OCHOBAHHOIO Ha
NPUOOPETEHHBIX 3HAHUSX, YMEHUSIX U CIIOCO0AX €S TEIbHOCTH;

2. IpUOOpPETEHUH OIbITa PA3HOOOPA3HOM EATEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS;

3. MOArOTOBKE K  OCYILECTBICHHIO OCO3HAHHOIO BbIOOpa  MHIUMBUAYaJIbHOU
o0Opa3oBaTeabHON WM MPO(eCCHOHATBHON TPACKTOPHUH.

Bonbioil Bkiajg B TOCTUKEHUE TIIABHBIX LIE€J€M OCHOBHOTO 00ILEero oO0pa3oBaHMsl BHOCUT
u3ydeHnue xumuu. Kotopoe npusBaHo 00ecreynTh:

1. ¢popmupoBaHue cHUCTEMBbl XMUMHYECKHUX 3HAHUNW KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOH KapTUHBI MUPA;

2. pa3BUTHE JHYHOCTH OOYYAIOMIMXCS, WX MHTEIUICKTYalbHOE W HPaBCTBEHHOE
COBEPILEHCTBOBAHKUE, (OPMUPOBAHME Yy HUX TYMAHHUCTUYECKHX OTHOLUEHUH U
HKOJIOTHYECKH L[EIECO00Pa3HOro MOBEICHUS B OBITY U TPYJOBOM N€SATEIbHOCTH;

3. BBIpa0OTKY MOHUMAaHMs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHH XUMHUH, a TAKKe
dbopMupoBaHUE OTHOIICHHS K XWMHHM KakK K BO3MOXHOW oOjactu Oyayieit
PaKTUYECKOHN AESTENbHOCTH;

4. GopMupoBaHuE YMEHHI 0€30MaCHOTO OOpAIIeHHs C BEIIECTBAMHU, UCIIOJIb3yEMbIMH
B [IOBCETHEBHOM KU3HHU.

[enssMu n3ydeHUs: XMMUHU B OCHOBHOM IIKOJIE SIBJISTFOTCSI:

1. dopmupoBanue y oOOydYarOIIMXCA YMEHUA BHIECTh U TOHUMATh IEHHOCTh
oOpa3oBaHMs, 3HAYMMOCTh XHMHYECKOTO 3HAHMUS JUIS KaXJAOro YeJoBeKa
HE3aBHCHUMO OT €ro Npo(eCCHOHATBHON AeSTeIbHOCTH; YMEHUS pa3indarh (PaKThl U
OLICHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUIETh UX CBS3b C KPUTEPUSIMH OLEHOK
U CBSI3b KPUTEPHUEB C OMNPEIEICHHOW CUCTEMOM IEHHOCTEH, (hopMynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

2. (opmupoBaHue y OO0y4yaroIMXCS LETOCTHOTO MPEACTABICHUS O MHUPE U POJIH
XUMHUU B CO3JIaHUHU COBPEMEHHON E€CTECTBEHHO-HAYyYHON KAPTUHBI MHUPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCH OKPYKAIOIIEH AEHCTBUTENBHOCTH — MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOU, TEXHUYECKON Cpebl, UCIIOIB3YS AJISl 3TON0 XUMHUECKUE
3HAHMUS;

3. mpuobpereHne 00yJaroIMMUCS OMBbITa PA3HOOOPA3HON JEATEIHHOCTH, TTO3HAHUS U
CaMOINO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIHNX
YHUBEPCAIbHOE 3HAYEHUE [UIS paA3IMYHBIX BHUJAOB JCSATEIBHOCTU: PELIEHUs
npobyieM, TPUHATUS pELIEHUH, MOMCKa, aHauu3a M 00paboTku uHMOpMaLUH,



KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHNYECTBA, O€30MMaCHOTO

oOpalieHus ¢ BElIeCTBaMU B TOBCEAHEBHOM JKU3HHU.
OcHosHbIMU UOeaMu YIeOHOTO TIpeIMeTa XUMHUS SIBISIOTCS:
O MaTepHaIbHOE €MHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX T€HETUYECKAsI CBSI3b;
O IPUYMHHO-CJIEICTBEHHBIE CBS3M  MEXKIY COCTaBOM, CTpPOCHHMEM, CBOWCTBAMH,
MOJIy4YeHUEM U IPUMEHEHHEM BEIIECTB;
O TI03HABAEMOCTb BEILIECTB U 3aKOHOMEPHOCTEHN MPOTEKAHUSI XUMUYECKUX PEaKIIUii;
O OOBSICHSAIONIASE W NPOTHO3HMPYIOMIAsl  pOJb  TEOPETUUECKUX  3HAHUM 1A
(haKTOJOTHYECKOTO MaTepraia XUMUHU JIIEMEHTOB;
O KOHKPETHOE XMMHUYECKOE COCMHEHHE KaK 3BEHO B HEMPEPHIBHOW MU MpeBpalieHUuin
BEILIECTB, Y4YacTBYIOIEE B KPYrOBOPOTE XUMHUUYECKUX DJJIEMEHTOB H XHUMHUYECKOMH
ABOJIIOLINH;
O OOBEKTUBHOCTh M TO3HABAEMOCTh 3aKOHOB NPHUPOJIbI; 3HAHHWE 3aKOHOB XUMHUU
MO3BOJISIET YNPABIIATh XUMUUECKUMU TIPEBPAILICHUS MU BEIIECTB, HAXOJIUTh SKOJIOTUYECKH
Oe3omacHbIe CIIOCOOBI MPOU3BOJICTBA U OXPAHbI OKPYKAIOIIEH Cpe/bl OT 3arpsi3HEHUS,
O B3aMMOCBSI3AHHOCTh HAyKW W TPAKTUKH; TPEOOBAHUS MPAKTUKH — JABUXKYIAS CUJIa
Pa3BUTHS HAYKH, YCIIEXU IPAKTUKHA 00YCIIOBJICHBI JOCTUKEHUSIMH HAYKH;
O pa3BUTHE XUMHUUYECKOW HAYKH W XMMHU3AIUS HAPOJHOTO XO3SIMCTBA CIyKaT MHTEpecam
yelioBeKa M O00IlecTBa B II€JIOM, MMEIOT TYMAaHHUCTUYECKHM XapakTep M MpPU3BaHbBI
CIOCOOCTBOBATH PEIICHUIO TJI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.
OTH UJIeU PEATU3YIOTCS yTEM JTOCTHXKEHUS CIEAYIOIIUX Yyeell:
Gopmuposanue y ydammxcsi XMMUYECKOW KapTUHBI MHUpa KaK OPraHUYECKOW 4YacTh €ro
I[EJTIOCTHOM €CTECTBEHHOHAYYHOW KapTUHBI,
pazeumue MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEN
YYaIlIuXxcsl B MPOIECCE M3YUCHUS MMM XMMHYECKOW HAyKW M €€ BKJaJa B COBPEMEHHBIN
HAay4YHO-TEXHUYECKUH MPOTPECC;
Gdopmuposarue BAXXKHEUIINX JIOTUYECKUX OINEpaluid  MBIIUICHUS (aHalu3, CHUHTE3,
000011IeHre, KOHKpPETH3allus, CpaBHEHHWE W [Ip.) B TMPOIECCe TO3HAHUS CHCTEMBbI
BAKHEUILINX MMOHIATUN, 3aKOHOB M TEOPUM O COCTABE, CTPOCHUU U CBOMCTBAX XMMHUYECKUX
BEILIECTB;
socnumanue yOexKACHHOCTA B TOM, YTO MPUMEHEHHE TOJyYCHHBIX 3HAHUM U YMEHUU T10
XUMHH SBIISICTCS OOBEKTUBHOM HEOOXOIUMOCTBIO JIJIT O€301acHON paboThI ¢ BelleCTBaMU
¥ MaTepraiaMH B ObITY U Ha TIPOU3BOJICTBE;
NPOeKmMuposaHrue U peaiu3ayus BbITyCKHUKaMU OCHOBHOM TITKOJTBI JTUIHOU
00pa3oBaTeNbHONM TpaeKTOpUM: BbIOOp Tpoduis OO0ydeHHsS B CTapuied IIKOJe WU
npo¢eCCUOHAIBHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS;
0611a0eHue KIII0UYEeBbIMU KOMIIETEHIIUSIMU (yueOHO-TT03HABATEIIEHBIMH,
WH(OPMAITMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMHA, KOMMYHHUKATHBHBIMH )
OO0was xapakTepucTUKA Y4eOHOr0 nmpeaMera XuMus
B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00TIET0 00pa30BaHus ydaluecs JOJDKHBI OBIIAJIETh TAKUMHU ITO3HABATEIIbHBIMU
y4eOHBIMU NIEUCTBHUSIMHU, KaK YMEHHE (OPMYIHPOBATH MPOOJIEMY M THIOTE3y, CTaBUTh
eI M 3a7a4¥, CTPOUTH TUIAHBI JOCTHKEHUS IEJICH M PEIIeHUs MOCTaBICHHBIX 3ajad,
MPOBOJUTh OKCIEPUMEHT HM Ha €ro OCHOBE JeNaTh BBIBOJBI W yMO3aKIIOUCHUS,
MPEACTABIATh MX M OTCTaWBaTh CBOIO TOYKY 3peHus. Kpome Toro, ydammuecs TOHKHBI



OBJAJIETh MPUEMAMH, CBSI3AHHBIMH C OINPEIACICHUEM IOHSATUH: OrpaHWYUBATH WUX,
ONUCHIBAaTh, XAPAKTEPU30BaTh U CpaBHUBaTh. ClEeAOBATEIBHO, MPU H3YYECHUU XHMHHU B
OCHOBHOM IIKOJIE y4Yalllhecs JOJDKHBI OBIAJAECTh YUYCOHBIMU JACHCTBUSMHU, TO3BOJISIOMUMU
UM JOCTUYb JIMYHOCTHBIX, TPEIMETHBIX M MeETalpeAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.OCOOCHHOCTH  colepkKaHUs OO0ydYyeHHUs XMMHUU B  OCHOBHOM IIKOJIE
00yCJIOBIIEHBI CIEU(PUKON XUMHUHM KaK HAyKW U MOCTaBIICHHbIMU 3aadaMu. OCHOBHBIMU
npo0ieMaMu XUMUU SIBIISIOTCU3YYEHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOCHMSI, IMOJYYEHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBaMU, UCCIEAOBAHME
3aKOHOMEPHOCTEN XMMHUYECKUX PEAKIHUl W MyTeW ynpaBieHUS UMHU B LEJSAX MOITYYEHUS
BEILECTB, MAaTEPUAIIOB, YHEPTUU.

[Ipennaraemoe mocobue Mo XMMHUM PAaCKpPhIBAET BKJIa] Y4€OHOTO MpeaIMeTa B TIOCTHKEHUE
1ejaeil OCHOBHOrO oOIIero oOpa3oBaHUsS W ONpENeNsieT BaKHEHIIHME CcolepkKaTebHbIe
JIMHUY TIPEIMETA:

e («BCIICCTBO» — 3HAHHC O COCTABC MW CTPOCHHH BCIICCTB, HX CBOMCTBAX H
OMOJIOTUYECKOM 3HA4YCHHH,

e ((XHMHUYCCKasdA pCaKIUA» — 3HAHUC O IIPCBPAIICHUAX OJHHX BCIICCTB B APYI'HC,
YCIOBUAX IIPOTCKAHMA TAKHUX HpeBpaHIeHI/Iﬁ U croco0ax YIIPaBJICHUA pCAKIIUAMU,

e «(IIPHUMCHCHHUC BCHICCTB» — 3HAHHUC U OIIBIT 0e301acHoro 06paHlCHH51 C
BCIICCTBAMH, MaTCpuaJlaMu MW IIPOLCCCaAMU, HGO6XOIII/IMI>IMI/I B 6I>ITy H Ha
IIPONU3BOACTBC,

e <(I3BIK XUMHUWN» — OICPHUPOBAHUC CHUCTEMOM BaKHEHMIIIMX XUMHYECKHUX HOHHTHﬁ,

3HaHWE XHWMHUYECKOWM HOMEHKJIATyphl, T.€. HMX Ha3BaHUsA (B TOM 4YHCIE W
TPUBHAIIbHBIC), BIaICHNE XUMUYECKON CUMBOJIUKON (XMMHUYECKUMHU (popMynamMu u
ypaBHEHUSMH), a TaKKe MpaBuja mepeBoja WH(GOPMAIMU ¢ €CTECTBEHHOTO S3bIKA
Ha S3bIK XUMHUU U 00paTHO.
[TockonmbKy OCHOBHBIE COAEpX aTeNbHbIE JMHUMA IIKOJBHOTO Kypca XHWMHU TECHO
nepernjeTeHsl. B nporpamme cofepranue MpeacTaBiIeHO He 0 JIMHUSM, a IO pa3zeliam.
3HAYUTENIBHOE MECTO B COAEPKAHUHM Kypca OTBOAUTCA XUMHUECKOMY 3KcrepuMeHTy. OH
N03BOJIIET C(OPMHUPOBATH Y YYAIllUXCS CHELMAIbHBIE MPEIMETHbIE YMEHUS paboTaTh C
XUMHUYECKUMH BEIIECTBAMMU, BBIMOJIHATh IMPOCTHIE XUMHYECKHE OIBITHl, HAYyUYUTh HX
0€30MacHOMY M HSKOJIOTMUECKH TPaMOTHOMY OOpAIllEHUIO C BEUIECTBAMH B OBITY M Ha
IPOU3BOJICTBE.
[TpakTrueckue pabOThl CrpyNIUPOBAHBI B OJIOKM — XUMHUYECKHUE MPAKTUKYMbI, KOTOPbIE
CIIy’)KaT HE TOJBKO CPEJICTBOM 3aKpEIUICHUS YMEHUN W HaBBIKOB, HO M KOHTPOJISI KauecTBa
ux copmupoBanHocTU. [lo cBoeMy yCMOTpEHHIO, a TakKe MCXOs, U3 BO3MOXKHOCTEH
IIKOJILHOTO KaOMHETa XUMHH, YIUTETh MOXKET U3MEHUTH U CTPYKTYPY MPEACTaBICHHOTO B
nporpaMme NpakTUKyMa, HapUMEpP, YBEIUYUTh YMCIO J1a0OpaTOpHBIX paboOT 3a cyer
COKpAaILEHUs JEMOHCTPALUNA.
DT0 BO3MOKHO MPHU HEOOJBIIONW HAMOIHIEMOCTH KJIACCOB B CEIBCKUX MIKOJIAX, OCOOCHHO
MaJIOKOMIUIEKTHBIX.
['maBHOE OT/IMYME MpeAsaraeMoi MporpamMMmbl 3aKJIIOUAETCS B JBYKPATHOM YBEJIUYEHHUH
BpPEMEHH, OTBEJCHHOTO Ha U3y4deHue pasnena «MHorooOpasue BEIecTB». ITO CBSI3aHO CO
CTpEMJICHHEM aBTOPOB  OCHOBATEbHO OTpabOTaTh BAXKHEWIINE TEOPETUUECKHE
MOJIOKEHUSI Kypca XMMHHM OCHOBHOHM IIKOJBI Ha OOraroM (pakTOJOTHYECKOM MaTepuae
XUMHH 3JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB.



MecTo yueOHOr0 mpeaMeTa B y4eOHOM IJIaHe

B mnpouecce ocBoeHus mporpaMMbl Kypca XHMHUHU Uil OCHOBHOW IIKOJIBI YyYallIHECs
OBJIAJICBAIOT YMEHHUSIMHU CTaBUTh BOIMPOCHI, HAOIIOaTh, OOBACHATH, KIACCU(PUIIMPOBATD,
CpaBHHMBATh, NPOBOJUTH SKCIEPUMEHT W HMHTEPIPETUPOBATh BBIBOABI HAa €ro0 OCHOBE,
OMpeNesaTh UCTOUYHMKM XMMHUYECKOW HMH(OpMalMU, MOJy4aTh W aHAIU3UpOBaTh €€, a
Takk€ TOTOBUTh HA OTOM OCHOBE COOCTBEHHBI WH(MOPMAIMOHHBIA MPOAYKT,
MIPE3EHTOBATh €0 U BECTU JUCKYCCHIO.

[Iporpamma Kypca XUMUM JJII OCHOBHOW WIKOJIBI pa3padaThiBajach C y4ETOM
MEepPBOHAYATILHBIX MPEICTABICHUN, MOJYYEHHBIX YYalllMMHUCS B HauyallbHOM WIKOJE MpHU
U3YYEHUU OKpyxaroulero wmupa. Ilpennmaraemass mnporpamMma, XOTS W HOCHUT
OOIIEKYNbTYpHBIM XapakTep W HE CTaBUT 3aJady MNPOPECCHOHATBHON TOATOTOBKH
y4Yalluxcs, TEM HE MEHee, MO3BOJIIET UM ONPEIETUTHCS ¢ BBIOOPOM Ipoduiis oOydeHus B
crapuieid mkone. B mporpaMMme npeaycCMOTpPEHO PE3epBHOE BpeMs, TaK KaK peajbHas
MIPOJIOJKUTEILHOCTh YI4EOHOTO Tojia BCEr/la OKa3hIBAETCSl MEHbIIIE HOpMAaTUBHOU. B cBs3M
C TMEepexoJI0OM OCHOBHOW IIKOJBI Ha Takyro (opMy HTOroBou arrectamuu, kak [MA, B
Kypce MpeayCMOTPEHO BpeMS Ha MTOATOTOBKY K HEW.

VYyebHoe copepkaHue Kypca XUMHUH BKITIOYAET:

Xumus. 8 kiaace. 684, 24 B Heaen10

Xumus. 9 kiaace. 68 4, 24 B HeeJI10

Jusa peanusanum padoueid mporpammbl B ydeOHoM miiane MBOY «Mopo3oBckasn
IIKO0JIa» BbIIeJeHO 44 (Bcero Ha mepuoJa o0yyeHus) mo 2 yaca B HeaeJar ¢ 8 mo 9
KJjace, Bcero 3a asa roaa 1364. YueOHnlii roa B 8- 9 kiaccax paccuumran Ha 34
He/JeH

IleHHOCTHBIE OPHMEHTHUPBI COIEP:KAHUSA Y4eOHOIr0 NpeaMeTa XUMHUsA
[{eHHOCTHBIE OPUEHTHUPHI Kypca XMMUU B OCHOBHOM IIKOJIE OMPEACIISIOTCS CIEeU(pUKOM
XUMUU Kak Haykd. [IoHSITHE «IIEHHOCTH» BKIIIOYAET EAMHCTBO OOBEKTHUBHOTO (cam
00BEKT) U CyOBEKTHUBHOTO (OTHOIICHHE CYOBEKTa K OOBEKTYy), MOITOMY B KauyecTBE
[IEHHOCTHBIX OPUEHTUPOB XUMUYECKOTO 00Pa30BaHUs BRICTYNAIOT OOBEKTHI, U3ydaeMbIe B
Kypce XMMHUHU, K KOTOpOMY y oOydaromuxcsi GopMUpyeTcsi IIeHHOCTHOe oTHoIeHue. [Ipu
TOM BEAYIIYIO0 POJb WTPAIOT TO3HABaTeIbHBIC IIEHHOCTH, TaK KaK JaHHBIM Y4eOHBIN
npeaMET BXOJUT B Tpynmy NPEAMETOB MO3HABATEIBHOTO LMKJIA, IJIaBHAS 1IE€JIb KOTOPHIX
3aKJIIOYAETCSl B U3yYCHUU TPUPO/IBI.
OCHOBY MO3HABATEJILHBIX IIEHHOCTEH COCTABIISIIOT HAyYHbIE 3HAHUSA, HAYYHBIE METOMbI
MO3HAHUS, a IIEHHOCTHBIE OpHUEHTaIuu, (GOpMHUpPYEMbIE Y OOYy4YarIIMXCs B IpoIecce
W3YUYEHUS] XUMUH, TTPOSIBISIOTCS:

e B TPU3HAHUU IIEHHOCTU HAYYHOTO 3HAHUSA, €ro MPAKTUYECKOW 3HAYUMOCTH,

JIOCTOBEPHOCTH;
e B IIEHHOCTU XUMHUUYECKUX METOJO0B MCCJIEAOBAHUS KUBOU U HEXKUBOUN TTPUPO/IBI;
e B IOHMMAHWM CJIOXKHOCTH M MPOTHUBOPEUUBOCTH CAMOI0 MpOIecca MO3HAHUS KaK
W3BEYHOr0 cTpemiieHus k Mctune.

B kauecTtBe 00BEKTOB IEHHOCTEW TPy/a W ObITAa BBHICTYMAIOT TBOPYECKAs CO3HMAATEIbHAS
NEATEIIbHOCTh, 3JI0POBbIN 00pa3 *KW3HU, a LIEHHOCTHbIE OPUEHTALIUHM COAEpKaHUsI Kypca
XUMHUHU MOTYT pacCMaTpUBAThCs Kak POopMUpPOBAHUE:

e YBaXUTEJIBHOI'O OTHOIIEHUS K CO3UAATEIIBHOM, TBOPUYECKOMN AEATEIbHOCTH;



o TOHMMAHUSA HEOOXOIUMOCTH 3I0POBOTO 00pa3a KU3HU;
e TMOTPEOHOCTH B OE3yCIOBHOM BBINOJHEHUHU MPaBUI 0€30MACHOTO HCIOJIb30BAHUS
BEILIECTB B [TIOBCETHEBHOM KU3HU;
¢ CO3HATEJLHOTO BbIOOpA OyaylIel MPoPeCCHOHAIBHON ACSTEIbHOCTH.
Kypc xumum o001amaeT BO3MOXKHOCTAMHU I  (OPMUPOBAHUS KOMMYHUKATHUBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBIIIIOT IIpoliecc OOIEHUs, TpaMOTHas pedb, a
LEHHOCTHBIE OPUEHTALIMN HAMPABJICHBI HA BOCIUTAHUE Y YUaIIUXCA:
e MPABUIBHOTO KUCIOJIB30BAHUS XUMUYECKON TEPMUHOJIOTUHA U CUMBOJIUKH;
e TMOTPEOHOCTH BECTH AMAJIOT, BBICAYIIMBAaTh MHEHHE OIIOHEHTAa, y4acTBOBAaTh B
JTUCKYCCHH;
e CIOCOOHOCTH OTKPBITO BBIpa)KaTh U apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY
3pEHUSI.
YyeOnblii npeaMer «XHUMHS», B COIAEPKAHMM KOTOPOrO BEAYIIMM KOMIIOHEHTOM
ABJISIIOTCSL HAyYHbIE 3HAHHWS W HAy4YHbIE METOAbl IIO3HAHUA, IO3BOJISIET HE TOJBKO
dbopMHpoBaTh y YyYalIuxXcsl IEJIOCTHYI KapTUHY MHpa, HO M MPOOYXKIaTh y HHUX
AMOLMOHAJILHO-IIEHHOCTHOE OTHOIIEHUE K M3y4aeMOMY MaTepually, CO3[aBaTh yCIOBUS
Uit (opMUpOBaHUS CHUCTEMBl IIEHHOCTEH, OMpeaeNsioneli TrOTOBHOCTh: BBIOMPATH
OTIpENICJICHHYIO HAIPaBJICHHOCTh JCHCTBUM; JEUCTBOBATH OMPEEICHHBIM 00pazoM;
OLICHUBAaTh CBOM JICHCTBUS U JNEUCTBUS APYTUX JIIOACH MO ONPEACICHHBIM LIEHHOCTHBIM
KPUTEPUSIM.
OCHOBHBIM pe€3yJIbTaTOM IO3HABATEIBHOTO OTHOLIEHUS K MHUPY B KYJbTYype SBISETCS
YCTAaHOBJICHHE CMBIC]IA M 3HAYEHUS COJIEpPKaHUsI OOBEKTOB U SIBJICHUHN Mpupoasl. Takum
o0pa3om, Tmo3HaBaTelnbHAs (QYHKIHUS Yy4eOHOro mpeameTa «XUMHsS» 3aKI4YaeTcs B
CIIOCOOHOCTH €ro CoJiep>KaHusl KOHUEHTPUPOBAaTh B ce0e Kak 3HAHMS O BEIECTBAX W
XUMHYECKUX SIBIICHUSX, TAK U HO3ZHABAMENbHbLE YEHHOCU:
OMHOWEHUS K.
XUMHUYECKUM 3HAHUSIM KaK OJTHOMY M3 KOMIIOHEHTOB KYJIbTYPbI YEJIOBEKA HApSIAy C
JIPYTMMH €CTECTBEHHOHAYUYHBIMH 3HAHUSIMU, €UHON pa3BUBAIOIICIICS CUCTEME;
OKpY’KaIOLIEMY MUPY KaK MUPY BELIECTB M MPOUCXOISAIINX C HUMU SIBJICHU;
MO3HABATENILHON JESITENBHOCTH (KaK TEOPETUYECKOM, TaK M IKCIIEPUMEHTAIHLHOM)
KAaK UCTOYHUKY 3HAHUU;
NOHUMAHUSL.
O0OBEKTHBHOCTH M JOCTOBEPHOCTH 3HAHUM O BEIIECTBAX M MPOUCXOMSIIUX C HUMH
SIBJICHUSX
CIIO)KHOCTH M OECKOHEYHOCTH IIpollecca TNO3HaHUs (HAa MpUMEpPEe HUCTOPHUH
XUMHUUYECKUX OTKPBITHI);
JEUCTBUA 3aKOHOB MPUPOABI M HEOOXOJMMOCTM HMX YyeTa BO Bcex cdepax
NesATEeIbHOCTH YEI0BEKa,;
3HAYEHUS] XUMHUYECKUX 3HAHUHU ISl PelIeHUs TI00ATbHBIX MpoOJieM YeloBeYecTBa
(PHEpPreTUYECKOM, ChIPbEBOM, MPOJIOBOJLCTBEHHOM, 3J0POBBS U JOJTOJIETHS YEIOBEKA,
TEXHOJIOTUYECKUX aBapuH, I100aIbHON SKOJIOTUH U JIp.);
BOKHOCTH HAYYHBIX METOJOB TO3HAHWS (HAOTIOMEHWS, MOJEIUPOBAHUS,
HKCIIEPUMEHTA U Jp.) MUPA BEIIECTB U PEAKLIMIA.
Pacmpenue cdep denoBeuecKOM JESATENBHOCTH B COBPEMEHHOM COLIMYME
HEU30€)KHO BieuYeT 3a co00il HEeOOXOAMMOCTh (POPMUPOBAHUS Y YYAIIUXCSH KYJIbTYpPbI



TpyAa ¥ ObITa MPH U3YYEHUU JIOOOr0 Yy4eOHOro IMpeaMmera, KOTOpoe HEBO3MOXKHO 0Oe3
BKJIFOYEHUS] COOTBETCTBYIOLIUX YeHHOCmel mpyoa u Ovima B CoJiepKaHhe Yy4eOHOro
npeaMeTa « XuMHUs»:

OMHOULEHUS K.

TPYJIOBOM JAESATENBHOCTH KaK €CTECTBEHHOM (DHU3MYECKOM M WHTEUIEKTYalbHOMN
MOTPEOHOCTH;

TPYLy Kak TBOPYECKOM JEATEIbHOCTH, IO3BOJIAIONICH NPUMEHSTh 3HAHUS Ha
MIPAKTHUKE;

HOHUMAHUSL HEOOX0OUMOCIU:

ydeTa OTKPBITHIX W HU3YYCHHBIX 3aKOHOMEPHOCTEW, CBEIEHHUI O BEIIECTBAX U UX
IPEBPAICHUSIX B TPYAOBOI 1€ATEIHHOCTH;

MOJTHOM peanu3aiuu GU3NYECKUX U YMCTBEHHBIX BO3MOXKHOCTEU, 3HAHUN, YMEHUH,
CIIOCOOHOCTEH MPH BBHIIOJIHEHUH KOHKPETHOTO BUAA TPYAOBOM JAESITEITLHOCTH;

COXPAHEHHUS U MOAJIEPKaHUsl COOCTBEHHOIO 3/J0OPOBBS U 3/I0POBbSl OKPYKAIOIIKX, B
TOM YHCJIE MUTAHUS C YUETOM COCTaBa M SHEPTETUUECKONW IEHHOCTHU MUIIIH;

coOMtoicHUs TpaBWil 0E€30IaCHOIO HCIOJB30BaHUS BEUIECTB (JIEKApPCTBEHHBIX
penaparoB, CPe/CTB OBITOBOM XUMUH, MECTUIIMIOB, TOPIOYE-CMA30YHBIX MAaTEpUAJIOB U
Jp.) B IOBCETHEBHOM JKU3HU;

OCO3HaHUSl JIOCTHI)KEHHUS JIMYHOIO YyCIexa B TPYIOBOW JESITENbHOCTH 32 CYET
COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBUU C COIHMAIBHBIMH CTaHJApTaMH U
MOCTIEAYIOUTUM COIMANBHBIM OJ00pPEHHEM JOCTI)KCHHH HAyKH XUMHH U XUMHAYECKOTO
POU3BOJICTBA JJIs1 PA3BUTHSI COBPEMEHHOI'O 00IIIECTBA.

OneIT AMOUMOHAJIBHO-UEHHOCTHBIX OTHOIIECHHWM, KOTOPBIA YYalluecs IOJydaroT
IpU WM3YYCHHH Kypca XHMHUU B OCHOBHOW MIKOJIE, CIIOCOOCTBYET BBICTPAMBAHHUIO HMH
CBOEH KU3HEHHOW MO3ULINH.

ConepxaHue y4eOHOro MpeaMeTa BKIIOYAET COBOKYIHOCTb HPABCHMBEHHbIX
yeHHocmell.

OMHOWEHUS K:

cebe (oco3HaHHMe COOCTBEHHOI'O JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO J0JITa,
JTUCIUTUIMHUPOBAHHOCTh, YECTHOCTh M MPABIMBOCTb, TMPOCTOTa U CKPOMHOCTb,
HETEPIUMOCTD K HECTPaBeIMBOCTH, npU3HaHHE HEOOXOAMMOCTH
CaMOCOBEPIIIEHCTBOBAHUS );

JIPYTUM JIIOASIM (TyMaHU3M, B3aMMHOE YBa)KEHHUE MEXIY JIFOAbMHU, TOBAPHUIIECKAS
B3aMMOIIOMOIIb U TPEOOBATEIHLHOCTD, KOJJIEKTUBU3M, 3a00Ta O APYTUX JOJIX, aKTUBHOE
pearupoBaHue Ha COOBITHA (heepaTbHOTO, PETUOHAIHLHOTO, MYHHIIMITAILHOTO YPOBHEH,
BBITNIOJIHEHHE O0ILIECTBEHHBIX TTOPYUYECHUM );

cBOEMY Tpyay (m1oOpOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHUE CBOUX TPYIOBBIX H
yu4eOHBIX O0053aHHOCTEH, pa3BUTHE TBOPYECKUX HAYal B TPYJOBOU JAEATEIHHOCTH,
NpU3HAHUE BAKHOCTH CBOETO TPY/la U Pe3yibTaTOB TPyAA APYTHX JIIOACH);

npupojie (6epexHoe OTHOIIEHHE K €€ O0raTrcTBy, HETEPIIMMOCTh K HapyIICHUSM
OKOJIOTUYECKUX HOPM H TpeOOBAaHUN, OHKOJOTUYECKM TPAMOTHOE OTHOUICHHE K
COXpaHEHHUIO TUApocdepbl, aTMOCchepbl, MOUBbI, OUOCHEPDI, YETOBEUYECKOTO OPTraHU3Ma;
OLICHKAa JEWCTBHUA BOIPEKHM 3aKOHAM TMPHUPOABI, MPHUBOIAINIASI K BO3HUKHOBEHHIO
rI100aNBHBIX POOIIEM);

NOHUMAHUSL HEOOX0OUMOCIU:



YBAKWUTEIBHOTO  OTHOWIEHMS K  JOCTW)KEHUSM  OTCHYECTBEHHOW  HAyKH,
UCCIIEJOBATENbCKON JEATEIBHOCTH POCCUHCKUX YUYEHBIX XHUMHUKOB (MaTPpUOTUYECKHUE
YyBCTBA).

OOpa3zoBaHue NpeACTaBICHUN, (OPMUPOBAHUWE NOHATUH B OOYYEHHH XUMHHU
IIPOUCXOJUT B MPOLECCE KOMMYHHUKAIMM C MCIOJIb30BAHMEM HE TOJIBKO €CTECTBEHHOIO
A3bIKa, HO M XUMHUYECKHX 3HAKOB, (OpMyJ, ypaBHEHHH XHMHUYECKUX PpEaKLUH,
0003HaYaIOMMX ATH BEILECTBA U SIBJICHUS, T. €. XMMHUYECKOIO fA3bIKa. TakuM 00pasom,
yueOHbI mpeaMeT K XUMHUA>> UMEeT OOJbIINEe BO3MOXKHOCTH MAJii (POPMUPOBAHUS Y
YUAIIUXCS KOMMYHUKAMUGHBIX UEHHOCMEN.

He2amueHO20 OMHOWEHUS K.

HapyILICHUIO HOPM fA3bIKa (€CTECTBEHHOIO M XMMHYECKOI'0) B Pa3HbIX MCTOYHHKAX
undopmaruu (ureparypa, CMU, UuTepHer);

3aCOPEHMUIO PeYH;

NOHUMAHUSL HEOOXO0OUMOCTU.

IPUHATHS PA3IUYHBIX CPEACTB U IIPUEMOB KOMMYHHKALINH;

HOJTy4YeHUs] THPOPMAIUH U3 Pa3IMYHbIX HCTOUHUKOB;

apryMEHTUPOBAHHOW, KPUTHUYECKON OLEHKU UH(GOpMaIUK, MOJIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB;

COOOIIEHUS] TOYHOM U TOCTOBEPHOM MH(OpMaIy;

SICHOCTH, JIOCTYIHOCTH, JIOTUYHOCTH B 3aBHUCHUMOCTH OT LEJIA, IOJHOTHI HWIIU
KpPaTKOCTHU U3JI0KEHUS] HHPOpMALIHH;

CTPEMJICHHS TIOHSTh CMBICI OOpallleHHOW K 4YelOBeKYy peud (YCTHOW H
MACbMEHHOMN );

BEJICHMs Juajora Uil BBIABICHUsS PAa3HBIX TOYEK 3PEHMS Ha PacCMATPUBAEMYIO
UH(POPMAIIMIO, BBIPAKEHUS JMUHBIX OLICHOK U CY)XKJIEHUMN, NPUHATHS BBIBOJAA, KOTOPBIH
dopMupyeTcs B Iporiecce KOMMYHHUKAIUY;

OPEIbSIBICHUS CBHUJETEIbCTB CBOEH KOMIIETEHTHOCTH U KBaJU(UKALHUU 10
paccMaTpuBaeMOMY BOIIPOCY;

YBa)KE€HUS, IPUHSITHS, TOJJEP’KKH CYILIECTBYIOIIMX TPAIAULUI 1 0OIKUX HOPM SI3bIKa
(ecTeCTBEHHOI0 M XUMHUYECKOI0);

CTPEMJIEHUS TOBOPUTH, UCIOJb3YSl M3y4yaeMble XMMHUYECKHE TEPMHHBI U MOHATHS,
HOMEHKJIATypy HEOPraHMYEeCKUX M OpPraHUYEeCKUX BEIIECTB, CHUMBOJIBI, (HOPMYJIbI,
MOJIEKYJISIPHBIE MU MOHHBIE YPABHEHUS PEAKIUN.

Jlist hbopMHUpOBaHUS AYXOBHOM JIMYHOCTH MPEXJE BCEro HEOOXOAMMO pPa3BUBATH
ACTETUYECKOE OTHOILIECHHE YEJIOBEKAa K JEHCTBUTENBHOCTH, TBOPUYECTBO M COTBOPUYECTBO
IIPU BOCHPHUATHU DCTETUYECKUX SBICHUN, KOTOPBIMH B KypCe€ XUMHUU MOTYT CIIY’KWUTb:
npupoaa (MUHEPAJIbl); U3ENUs, U3TOTaBIMBAEMbIE YEJIOBEKOM M3 PA3JIMYHBIX BEIECTB U
MaTepUaloB (FOBEJIMPHBIE YKpALICHUs, MAMSATHUKH apXUTEKTypbl M T. 1.). XUMUSA
MO3BOJISIET TaKke (hOPMHUPOBATH MOTPEOHOCTH

YEJI0BEKA B KPAacoOTe U AEATEIBHOCTH 10 3aKOHAaM KPacoTsl, T. €.

acmemuyecKue YeHHOCmu.:

NO3UMUBHOE 4)6CMBEHHO-YEHHOCMHOE OMHOWEHUE K.

OKpY’KarollleMy MHUpY (KpacoTa, COBEPILIEHCTBO U FapMOHUS OKPY’KatoIel IPUPOIbI
¥ KOCMOCA B 1IEJIOM);



NPUPOJHOMY MHUPY BEIIECTB M HMX MPEBPALICHUM HE TOJBKO C TOYKH 3PEHHUS
noTpeduTensi, a Kak K HCTOYHUKY MPEKpacHOro, TapMOHUYHOTO, KpacHBOIO,
MOJIUYMHSIONIETOCS 3aKOHOMEPHOCTSIM, MPOMOPIMOHANIBHOTO (HAa MpUMEpPE B3aUMOCBSI3U
CTPOEHHUS U CBOMCTB aTOMOB U BEIIECTB);

BBITIOJIHEHUIO YYEOHBIX 3aJad KaK K MPOIECCY, JOCTaBIAIONIEMY 3CTETHYECKOE
yIOBOJBCTBUE (KpacuBOE, M3SIIHOE PEIICHUE WIH JOKa3aTeIbCTBO, MPOCTOTA, B OCHOBE
KOTOPOMH JISKUT TApPMOHUSA);

NOHUMAHUEe HeoOX0OUMOCIU

M300paKEeHMsI WMCTUHBI, HAYYHBIX 3HAHWK B YYyBCTBEHHOW ¢opme (Hampumep, B
MIPOU3BEICHUSAX UCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHUSAM, YUYCHBIM, BEIIECTBAM U
UX MPEBPALIECHUSAM);

MPUHATHS TParMuyeckoro Kak JpaMaTH4ecKOM (POpMbI BbIpakeHUsS KOHMIUKTA
HEMPUMHUPUMBIX TMPOTUBOIOJIOKHOCTEH, UX CTOJKHOBEHHUS (Ha MPUMEPE BbIJAIOIMINXCS
HAYYHBIX OTKPBITHM, KOH(IHUKTA YyBCTBA U J0JTa, OOIIECTBA U JIMYHOCTH, PEATbHOCTH U
ujeana).

Takum o00pa3om, coaepKaHWe Kypca XHUMHM OCHOBHOM IIIKOJIBI TTO3BOJIAET
chopMHpOBaTh Yy YyYaIIMXCS HE TOJBKO II03HABATEIbHBIC IIEHHOCTH, HO U JIpyrue
KOMITOHEHTBI CHUCTEMBI IIEHHOCTEH: Tpylna M ObITa, KOMMYHUKAaTUBHbIC, HPABCTBEHHBIE,
JCTETUYECKUE.

JINYHOCTHBIMM pe3yJIbTATAMH U3YUYCHHUS NIpeaMeTa « XUMUS» B 8 KI1acce SIBISIOTCS

CHEAYIOIINE YMEHUSA:

® OCO3HaBaTh €IWHCTBO M ILEJOCTHOCTh OKPYKAIOLIETO MHPA, BO3MOMKHOCTH €r0
M03HaBA€MOCTHU U O0BSICHUMOCTH Ha OCHOBE JOCTH)XKCHUN HAYKH;

® TIOCTENEHHO BBICTPaUBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHE: OCO3HABATh
NOTPEOHOCTh U TOTOBHOCTh K CamMOOOpa30BaHUIO, B TOM 4YHUCJIE U B paMKax
CaMOCTOSITEJIbHOW JIESITEIbHOCTH BHE IIKOJIBI;

® OIICHUBATh KU3HECHHBIE CUTYAIIMH C TOYKU 3pEHUs 0€30MacHOro 00pasza >KM3HU U
COXpaHEHUS 310POBbBS;

® OLICHMBATh FKOJIOTUYECKUN PUCK B3AMMOOTHOIIEHWI YEJI0BEKA U MTPUPOIBI.

e (dopmMHpOBaThH DKOJIOTHYECKOE  MBIIUJIEHNWE: YMEHUE OLEHUBATH  CBOIO
NEATENBHOCTh W TNOCTYNKHM JPYTMX JIIOJ€M C TOYKHA 3PEHUS COXPAHEHUS
OKPY KAIOIIeH CpeIbl - rapaHTa KU3HU U OJIaronoxydus JIoei Ha 3emIie.

MertanpeaMeTHbIMH  pe3ylbTaTaMHd  HM3Y4E€HHUS  Kypca  «XUMHUSA»  SBISIETCS
dbopmHpoBaHre YHUBEpCANbHBIX YUeOHbIX aAeictBuil (YVY /).
Pecynamusnvie Y V1.
® CaMOCTOSITEJIbHO OOHapyX uBaTb M  (OPMYIHPOBATH Y4YEOHYIO TpoOiemy,
ONpeaeNsaTh 1eNb Y4eOHOU AesTENbHOCTH;
® BBIJIBUraTh BEPCHUU pEUICHHs] MpOOJIEMbI, OCO3HABaTh KOHEYHBIH pe3ysbTar,
BbIOMpaTh U3 MPEUIOKEHHBIX U UCKATh CaMOCTOSITENIBHO CPEACTBA JOCTHUKCHHUS
LETH;
® COCTaBIAThH (MHAUBUAYAIHHO WM B TPYIIE) IJIaH PEIICHUS TPOOIIEMBI;
e paboTas NO IUIaHY, CBEPATh CBOMU JAECUCTBUS C LIEJBIO U, NP HEOOXOJAUMOCTH,
MCIIPABIIATH OLIMOKU CAaMOCTOSITENILHO;




® B JMAJIOT€ C YYWUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTENIBHO BbIPAOOTAHHbBIC
KPUTEPHUH OLEHKH.
lloznasamenvnvie YVJ/I:
® aHAJIU3UPOBATh, CPABHUBATDH, KIACCUPUIIMPOBATH U 00001ATh (DAKTHI U SBJICHUSI.
BhISIBISTE IPUYMHBI U CIAEACTBUS MPOCTHIX SIBICHUMN.
® OCYIIECTBIISITh  CpPaBHEHHE, KIACCU(PUKALMIO, CAMOCTOSITENbHO  BbIOMpas
OCHOBAHUS M KPUTEPUHU TSl YKa3aHHBIX JIOTUYECKUX OTEepallnii;
® CTPOUTH JIOTMYECKOE PACCY>KIEHUE, BKIIOYAIONIEEe YCTAaHOBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.
® CO3/1aBaTh CXEMAaTHUYECKUE MOJICIH C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTA.
® COCTAaBJISITh TE€3UCHI, PA3JIMUHBIC BUJIbI IIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
¢ 1peoOpa3oBbIBaTh MHPOPMALIMIO W3 OJHOTO BUJA B APYrod (TaOJMIly B TEKCT U
np.).
® yMETh ONpPEAENATh BO3MOXKHBIE HCTOYHHUKH  HEOOXOJMMBIX  CBEJICHUI,
MPOU3BOJIUTh  TMOUCK HWH(MOpMalMM, aHAJIU3UPOBATH U  OIEHUBATh €€
JOCTOBEPHOCTb.
Kommynuxkamusnvie YV/I:
CaMOCTOSTENBHO OpPraHU30BbIBATh y4E€OHOE B3aUMOJICHCTBUE B IpyIIie (ONpeaearb
oO1me 1enu, pacupenensaTh poi, 10roBapuBaThCs APYT ¢ APYTOM H T.1.).
Ilnanupyembie pe3yJbTaThl OCBOCHUS Y4e€0OHOTI0 NMpeaMeTa
JlesiTeTbHOCTh 00Pa30BATENILHOTO YUPEKACHHUS 00IIero o0pa3oBaHus B 00yYeHUH XUMUU
JOJDKHA OBITh HAMpaBlieHa Ha JOCTHXKEHHE OOYYaIOIMMUCS CIEAYIOIUX JUYHOCTHBIX
pe3yJabTaToB:

1. B IICHHOCTHO-OPHUEHTAIIMOHHON cdepe - UYyBCTBO TOPJAOCTH 32 POCCHHCKYIO
XUMHUUYECKYI0 HayKy, TyMaHU3M, OTHOILIEHHE K TPYIy, LEJIEYyCTPEMIICHHOCTD,
CaMOKOHTPOJIb U CAMOOLIEHKA;

2. B TpyAoBOoW cdepe - TOTOBHOCT K OCO3HAaHHOMY BBIOOpY JalmbHEHIICH
00pa3oBaTeIbHON TPAEKTOPUH;

3) B mo3HaBaTeabHOM (KOTHUTHUBHOM, MHTEJUIEKTYaJIbHOM) cepe —MOTHBALUS YUEHHS,
YMEHHE YIIPaBIIATh CBOEH MTO3HABATEIbHON JIEATEIbHOCTHIO.

MeTanpeaMeTHBIMH  Pe3yJIbTATAMM OCBOCHMS  BBITYCKHUKAMH OCHOBHOM  IIIKOJIBI
MIPOTPaMMBbI 110 XUMUU SBJISTIOTCS:

1. BnajgeHWe YHUBEPCATHLHBIMU ECTECTBEHHO-HAYYHBIMH CIOCOO0AMU JACSITEIBHOCTH:
HaOMIOICHUE, W3MEPEHHE, SKCIEPUMEHT, Y4eOHOE HCCIeI0BaHNE; PUMECHECHHE
OCHOBHBIX METOJI0B MTO3HAHUS (cucteMHO-UH(DOPMAITMOHHBIN aHam3,
MOJEIUPOBAHUE)  JJI1  M3YYEHUsS]  Pa3JIMYHBIX  CTOPOH  OKpYKarolleu
JICUCTBUTEILHOCTH;

2. WCIOJh30BaHUE YHUBEPCAIHHBIX CIIOCOOOB JIESITEIILHOCTH TI0 PEIICHUIO TTPOOIeM H
OCHOBHBIX  HMHTEIUIEKTyaJbHBIX  ONEpalUid: UCIIOJIb30BAaHUE  OCHOBHBIX
WHTEJUIEKTYaJbHBIX OMepaluii: opMyIHpOBaHUWE TUIIOTE3, aHalIW3 M CHUHTE3,
CpaBHEHHUE, 0000IIEHUE, CHUCTEMAaTU3alsi, BBISBICHHE MPUYUMHHO-CIEACTBEHHBIX
CBsI3€H, MOMCK aHAJIOTOB;




3. yMEGHHE TCHEPUPOBATh HJICH W OIPEICIATh CPEACTBA, HEOOXOIUMBIC I WX
peanu3anuu;
4. yMeHHE ONpeeisTh eNU U 33a9H ACSITeIbHOCTH, BRIOUPATh CPEICTBA PeaTh3aIin
IEJIA ¥ IPUMEHATh UX Ha TIPAKTHKE;
5. ucnonmp3oBaHWE  PA3NUYHBIX  WCTOYHUKOB  JJISI  TOJYYCHHS] XUMHUYECKOU
nHpopMaruu.
IIpenMeTHBHIMHU Pe3yJIbTATAMM OCBOCHUS BBHITYCKHUKAMH OCHOBHOM IITKOJIBI MPOTPAMMBI
110 XUMHH SIBJISTFOTCSL:
1. B mo3naBatenpHOM chepe:
- IaBaTh OIPEICIICHUS N3yUYECHHBIX TIOHATHH: BEMIECTBO (XUMUICCKUH 3JIEMEHT, aTOM, HOH,
MOJICKYJIa, KpPUCTAJUIMYECKas peIIeTKa, BEIIeCTBO, INMPOCTHIC M CIIOXKHBIC BEIIECTBA,
XUMHYecKas (OpMyJia, OTHOCHTEIbHAs aTOMHas Macca, OTHOCHUTENIbHAS MOJICKYJIIpHas
Macca, BaJCHTHOCTb, OKCHJBI, KHUCIIOTBI, OCHOBAHMs, COJIH, aM(pOTEPHOCTh, HHIUKATOP,
NIEPUOAMYSCKAN 3aKOH, IMEepPHOIUYEcKas CHUCTeMa, TMepHoAnYecKas TaOJuIa, W30TOIIHI,
XAMHYECKasi CBsI3b, DJJEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS, OJICKTPOJIHT);
XAMHYECKas peaknus (XUMHUYECKOe ypaBHECHHE, TCHETUYECKash CBsI3b, OKHCIICHUE,
BOCCTAHOBJICHHE, JICKTPOJIMTUICCKAS TUCCOIMAIINS, CKOPOCTh XUMUICCKOU PEAKITHH );
- hopmynmpoBaTh nepuoandeckuii 3akoH J[.Ml.MenneneeBa u pacKpbIBaTh €ro CMBICI,
- ONHCHIBATh JCMOHCTPAIIMOHHBICE W CAMOCTOSITEILHO IIPOBEICHHBIC ASKCIICPUMEHTEHI,
UCTIOJNB3YS JIJISl ATOTO €CTECTBEHHBIN (PYCCKH, POJTHOM) SI3BIK U SI3bIK XUMHUU;
- ONMCBIBATh M Pa3IMyYaTh U3yUCHHBIC KJIACCHI HEOPTaHUYECKUX COCIUHEHUH, MPOCThIC U
CJIOXHBIC BEIIECTBA, XMMHUCCKHEC PEAKIIHUH;
- KJTacCU(UITUPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHHUS,
- HaOJII0aTh JACMOHCTPHPYEMBIC W CaMOCTOSTEIBHO MPOBOJUMBIC ONBITHI, XUMHUYCCKUE
peaKInu, MPOTEKAIOIIKE B IPUPOJIC U B OBITY;
- JenaTh BBIBOJBI M YMO3aKIIOUCHUS W3 HAOMIOACHHUN, W3YYCHHBIX XHMHYCCKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB IO AHAJIOTHH CO
CBOMCTBaMH U3YUCHHBIX;
- CTPYKTYpUPOBATh H3yYEHHBIA MaTeprall M XUMHUYECKYIO HH(DOpMAIIHIO, TIOTYyYSCHHYIO U3
JIPYTHX UCTOYHHUKOB,
- MOJICIIMPOBATh CTPOSHUE ATOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO IEPHOJIOB, CTPOCHHE
MIPOCTEUIINX MOJIEKY.
2. B 11eHHOCTHO-OpHUEHTAIMOHHOM cepe:
- aHaJM3UpPOBaTh W OIICHWBATH IOCICACTBHUS JIJII OKpY’KAoIIeH cpelbl OBITOBOH |
IIPOM3BOCTBEHHOM JCATEILHOCTH YEJIOBEKA, CBA3aHHOM C IepepaOd0TKOM BEIIECTB;
- pa3bACHATH Ha IpuMepax (IMIPHBOIUTH MPUMEPHI, MOATBEPKIAIONINE) MaTEePHAIbLHOES
CIMHCTBO W B3aUMOCBSI3b KOMIIOHCHTOB JKMBOW M HEKHBOW IMPHUPOJBI M YeIOBEKa Kak
BaYKHYIO YacCTh 3TOTO €IMHCTBA,;
- CTPOHUTh CBOC IOBEJACHHE B COOTBETCTBUU C IPHHIMIIAMH OEPEKHOTO OTHOIICHHS K
IPUPOJIE.
3. B pynoBoii chepe:
- IUTAHUPOBATH M MTPOBOJAUTH XUMHUYCCKHI SKCIICPUMEHT;
- HWCIIOJIB30BaTh BEIIECTBA B COOTBETCTBHHM C WX IPEJAHA3HAUYCHUEM U CBOMCTBaMH,
OIMMCAHHBIMH B HHCTPYKIHSX TI0 IPHMEHEHHUIO.
4. B chepe 6e30MacHOCTH KU3HEAEATETLHOCTH:



- OKa3bIBaTh MEPBYIO MTOMOIIb MTPU OTPABIEHUSX, 0XKOTAX U IPYTUX TPaBMax, CBI3aHHBIX C
BEIIECTBAMHU U JJaOOPATOPHBIM 000PYAOBAaHUEM.

TemaTuueckoe miaHupoBanue8-9 kiace

TemaTnueckoe mianuposanme (8 kiace)

Ne ypokoB | Hazpanue paznena, | KonnudectBo yacos
rJ1aB Bcero | 13 Hux (popMbI KOHTPOIIS)
KOHTPOJIbHBIX | TPAKTHYECKHUX
paboT paboT
1 Brenenne 4 -
2 ATOMBI XMUMHUYECKUX 9 1 -
HJIEMEHTOB
3 ITpocTeie BemecTBa 6 - -
4 CoenuHeHust 14 1 -
XUMUYECKUX
AJIEMEHTOB
5 N3meHeHus, 12+3 1 3
NPOUCXOISIINE C
BEIIECTBAMU
6 PactBopenue. 18+1 1
PactBopHI.
CBoiicTBa pacTBOpPOB
AJIEKTPOIUTOB
7 Hrtorosas 1
KOHTpOJIbHas paboTa
Uroro: 68 4 4




TemaTnueckoe mianupoBanue (9 kiacce)

Hazpanue pa3aciia, 1jiaB KomnuecTBo yacoB

Ne Bcero N3 nux (hopmbl KOHTPOJIS)
YPOKOB KOHTPOJIbHBIX | MPAKTHYECK
pabot uX pabor
1 Baenenue. OO0r1mas 10 1 -
XapaKTEePUCTHKA

XAMUYECKUX 3JIEMEHTOB
Y XUMHUYECKUX PEaAKINN
[lepnoanueckuii 3aK0H U
[lepnoanueckas cucrema
XAMHUYECKHUX IJIEMEHTOB
J1. 1. Menpaeneena

2 Merannbl 14+2 1 2
3 Hemertannsl 25+3 1 3
4 Opranuueckue 6

COEIMHEHUS
5 O0o0011enne 3HaHUH 10 8 1 -

XVMMHH 32 KypC
OCHOBHOM IIKOJIBI.

6 Hroro 68 4 5

Tema «OpraHndeckue COCIUHEHUS» U3Y4YaeTcs 3a CUET PE3EPBHOIO BPEMEHH M 2 4acoB,
3aMMCTBOBaHHBIX U3 TeMbl «O00011IeHNE 3HAHUI 110 XUMUU 33 KypC OCHOBHOM IIKOJIBI».



CopnepixaHue 0OCHOBHOTO 001ero o0pa3oBanus mo XumMum 8-9 Kiaccol

Pazoen 1. OcHoenvie nonamua xumuu (Ypo6eHb  AMOMHO-MOJIEKYIAPHBIX
npeocmaenenuil)

[Ipeamer xumuu. Metoabl TO3HAHUS B XUMHH: HAOMIOJCHUE, SKCIIEPUMEHT, U3MEPEHHE.
HcTouHnKN XUMUYECKOW MHPOpMaIIUK: XUMUYECKast TuTeparypa, MIHTepHer.

Yuctele BemecTBa U cMecu. OuncTtka BemecTB. [IpocTsie U ClioXKHbIE BelecTBa. MeTaibl
U HEMETaJUIbl. XMMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa. 3HAKM XUMHUYECKHX 3JIEMEHTOB.
Xumunyeckas (opmyna. BameHTHocTh xumHueckux sneMeHToB. CoctaBieHue GopMmy
OMHApPHBIX COEIMHEHMI MO BAJICHTHOCTH aTOMOB XMMHYECKHUX 3JIEMEHTOB U ONPENEICHUE
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB 10 (opMysiaM OMHAPHBIX COCTUHEHHIA.
OTtHocuTenbHas aToMHas macca. OTHOCHTENbHAs MOJIEKYJIsipHas macca. MaccoBas 107
XMMHAYECKOTO AJIEMEHTA B CI0KHOM BenlecTse. KomnuectBo BemecTBa. Monb. MonspHas
Macca 1 MOJISIpHBINA 00BbeM.

dusnyeckne SBICHUS M XHUMHYECKME peakuuu. I[Ipu3Haku M yCIoBUS IPOTEKaHUs
XUMHYECKUX PEaKIM. 3aKOH COXPAaHEHMsI MACCHl BEUIECTB NPU XMMHUYECKUX PEAKIMSIX.
Xumnyeckue ypaBHeHUs. KoapuuueHTsl B ypaBHEHHMSIX XUMHYECKMX pEaKIUil Kak
OTHOIIECHHS KOJMYECTB BEIIECTB, BCTYNAIOUIMX U O0O0pa3yloluxcs B pe3yJbTare
XUMHUYECKOU peakiuu. [IpocTeiiimme pacyeTsl 10 YpaBHEHHUSM XUMHUUYECKUX PEAKLIUN.
OCHOBHBIE KJIACChl HEOPraHWYECKUX CoenMHEHHM. HoMeHknaTypa HEOpraHm4ecKHux
BemectB. Kucmopon. Boznyx. I'openme. Oxcuapl. OKCHIbI METAJUIOB M HEMETAJUIOB.
Bopopon. Boma. Ouunctka Boawl. Aspauusi Boabl. B3amMoneincTBUE BOJBI C OKCHIIAMU
METAJJIOB M HeMeTauioB. KucCloThl, Kiaccudukaiys U CBONCTBA: B3aUMOJICUCTBUE C
METajulaMHM,  OKCHJAaMH MeTaiioB.  OcCHOBaHusA, KJIacCH(pUKalLMs W CBOMCTBA:
B3aMMOJICUCTBHE C OKCHJAMHM HEMETaIoB, KucioTamu. AmdoTepHocTh. KuciotHo-
ocHOBHbIE MHAMKATOPBl. Comu. Cpennue conu. B3ammoneincTBue cosieil ¢ MeTalIaMH,
KHclIoTamy, menoyaMud. CBs3pb  MEXAy OCHOBHBIMM  KJIACCAMM  HEOPTaHHYECKHX
COCIUHEHUN.

[TlepBoHayasibHbIE MPEACTABIEHUSI O €CTECTBEHHBIX CeMeHCTBax (rpymmnax) XUMHYECKUX
AJIEMEHTOB: IIEJOYHbIE METAJUIbI, TaJIOTEHBI.

Pazoen 2. Ilepuoduueckuil 3aKkoH u nepuoouyecKkan CUCmemMa XUMu4ecKux 3J1eMeHmog
/I.U.Menoeneesa. Cmpoenue eeuiecmea.

[lepuoguuecknii 3akoH. VcTopusi OTKpBITHS TNEPUOAMYECKOIrO 3aKOHA. 3HAUYEHUE
NEPUOINYECKOTO 3aKOHA JIJISl pa3BUTHUS HAYKHU.

[lepmonnueckas cucTeMa KaK €CTECTBEHHOHay4Has KiacCU(PUKalus XUMHYECKHX
aneMeHToB. TabnuuHas (Gopma npeacTaBiaeHus: KiaacCu(UKaMl XMMAYECKUX AJIEMEHTOB.
Crpyktypa Ttabmuubl «llepuonnueckass cucremMa xumuueckux osnementoB . W.
MenpeneeBay. Ouzndeckuid CMbICT MOPSIAKOBOrO (ATOMHOI0) HOMEpa, HoMepa MepuoJia u
HOMEpA TPYIIIIBI (7151 2JIEMEHTOB A-TPYIIIl).

Crtpoenue aToma: siIpo U 3JEKTpoHHas oOosouka. CocTaB aTOMHBIX fJ€p: MPOTOHBI U
HEUTpOHbI. M30TOMBI. 3apsii aTOMHOIO sIpa, MaCCOBOE YHMCIIO U OTHOCHUTENIbHASI aTOMHAas
Macca. DIeKTpoHHass 000JI0uKa aroma. DJIEKTPOHHBIE CJIOM aTOMOB 3JIEMEHTOB MajlbIX
HEPUOJIOB.

XyUMHUYECKasi CBS3b. OJJEKTPOOTPULATENBHOCTh aTOMOB. KoBajeHTHas HeNnojspHas u
noJisipHas cBsi3b. loHHas CBA3b. BaleHTHOCTD, CTENIEHb OKUCIIEHNUS, 3aps]l HOHA.



Pazoen 3. Muozoobpazue xumuueckux peaxuuil.

Knaccudukanus XuMUYECKUX peakiuid: peakiiui COSAMHEHUS, Pa3JIOKEHUS, 3aMEILICHNUS,
oOMeHa, »JK30TepPMHUYECKUE, DHJIOTEPMHUECKHE, OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE,
HEOoOpaTUMBbIC,00paTUMBIE.

CkopocTh XuMHUYeCKUX peakiuid. @DakTopsl, BIUSAIONIME HA CKOPOCTh XHUMHYECKHUX
peaKIuu.

PacTBOphl. DNEKTpONMTUYECKAs] AUCCOIMALUA. IJIEKTPOIUTHI UM HEAICKTPOJIUTHI.
Katnonsl n aHuoHbI. J{ucconuanusi COJIeH, KUCIOT U OCHOBAaHWW B BOJHBIX PacTBOpAX.
Peakiiuun noHHOT0 0OMEHA B pacTBOPAX AJICKTPOIUTOB.

Pazoen 4. Muozooopasue seugecme.

EcTecTBeHHBIC CeMEHMCTBA XHMMHUYECKHX DSJEMEHTOB METAUIOB M HeMeTanioB. OOmmias
XapaKTepUCTUKAa HEMETAJJIOB HAa OCHOBE HX TMOJIOKEHUS B IEPUOJUYECKON CHCTEME.
3aKOHOMEPHOCTH M3MEHECHHS (PU3NUECKUX W XHMHUYECKHX CBOMCTB HEMETANIOB —
MPOCTBIX  BEIIECTB, HMX  BOJIOPOJHBIX  COCIUHEHUH,  BBICIIMX  OKCHIOB |
KHCJIOPOJICOJICPKAITUX KUCIOT Ha IPUMEpe 3JIEMEHTOB BTOPOT'O U TPETHETO IEPHUOJIOB.
OO6mias XxapakTepucTHKa METAINIOB Ha OCHOBE MX IMOJIOKEHHS B MIEPUOINUECKON CHCTEME.
3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMHUYCCKUX CBOHMCTB METAJJIOB — IMPOCTHIX
BCIIIECTB, MX OKCHJOB M THIPOKCHIOB Ha IIpPUMEpPE DJIEMEHTOB BTOPOTO M TPETHETO
nepro1oB. AMpOTepHBIC COCTMHEHHS amoMuHUA. OOIIas XapaKTepUCTHKa Keje3a, ero
OKCHJIOB ¥l TUJIPOKCHJIOB.

Pazoen 5. IxkcnepumenmanvHas Xumus

JdeMoHCcTpallMOHHBIA U Ja0opaTopHblii 3KkcnepuMent. 1. [lpumepsr  (usnyeckux
apineHud. 2. llpumepsl XMMHUYECKHMX pEakUMil C SPKO BBIPAKEHHBIMM H3Y4acMBIMU
npusHakamu. 3. Peakuuu coequHEHMs,pa3ioKeHus, 3aMmelleHus, ooOMeHa. 4. Peaxuum,
WUIKOCTPUPYIOIME CBOMCTBA M B3aUMOCBA3M OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coeaguHeHU. 5. ONbITh, WUIIOCTPUPYIONIUE 3aKOHOMEPHOCTHM W3MEHEHHsS] CBOWCTB
LICJIOYHBIX METAUIOB W TaJIOreHoB. 6. ONBITHI, WIUTIOCTPUPYIOIIME 3aKOHOMEPHOCTH
WU3MEHEHHsI CBOMCTB TMAPOKCUAOB M KHUCIOPOACOAEPKAIIUX KHUCIOT JJIEMEHTOB OJHOTO
nepuona. 7. IlpuMepbl  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  peakiuil.8.DaKkTopshl,
BIIMSAIOLIME HA CKOPOCTh XUMHUUYECKUX PEAKLIAMN.

9.1Tpumepsl 3HII0- U 3K30TepMuyeckux peakiui. 10. CpaBHEHHE AIEKTPONPOBOAHOCTH
PacTBOPOB AJIEKTPOJIUTOB U HEIIEKTPoauTOB. 11. Peakuuu nonnoro oomena. 12. OnbIThI,
WUTIOCTpUpYIOIINE GU3HUECKHE U XUMUYECKHE CBOMCTBA U3y4aeMbIX BEIIECTB.
IIpakTuyeckue padorsl 8 kiaacce 1. IlpaBuna TexHuku Oe€30MaCHOCTH TpU padboTe B
XuMHUueckoM kabuHete. [lpuemsbl oOpareHus ¢ J1abopaTOpHBIM O0OpYJAOBaHUEM U
HarpeBaTellbHbIMU TIpuOopamu. 2. IlpuroroBieHue pacTBopa caxapa M pacueT ero
MacCCOBOM JIOJIA B PaCTBOPE

4. YcnoBus TeUEHUS! XUMUYECKUX PEAKIIMI MEXKy pacTBOpPaMH 3JIEKTPOJIUTOB J10 KOHIA.
5. Pemenue skcnepruMeHTaIbHBIX 3a1a4.

IIpakTnyeckne padorbl9 kaacc 1. OcymiecTBieHUE LENOYKH  XMUMHYECKHX
npeBpaiieHuii. 2. IlomydyeHne u cBoOWCTBA COEIMHEHHWA MeTauioB. 3. Pemenue
DKCHEPUMEHTAJIBHBIX 337a4 HAa PAClO3HABAHME W IIOJYYECHHME COCIMHEHUM METAUIOB.



Pemenne skcnepuMeHTanbHbIX 3a7a4 o TeMe «lloarpymnma xucinopoma». 5. Ilomydenue,
coOupaHue U pacrlo3HaBaHUE T'a30B.

Pacuernble 3aga4u. 1.Beruncienne OTHOCUTENBHONM MOJIEKYJIIPHOM UM MOJISIPHOM MaccChl
BEI[ECTBA MO €ro Xumuueckou ¢opmyne. 2. PacueT MaccoBOW M0AM XHUMHUYECKOIO
AJIEMEHTa B COeIMHEHHHU. 3. PacyeT MaccoBoOii J10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
4. BpluMclieHUs 10 XMMUYECKUM YPaBHEHHUSIM MAacChl WU KOJMYECTBA BEUIECTBA OJHOIO
U3 YYaCTBYIOIIMX MJIM MOJYYAIOIIMUXCS B PEAKIUU COSAMHEHUI MO M3BECTHOM Macce Wiu
KOJIMYECTBY BEIIECTBA IPYTOTO COCTNHEHUS.

JINUHOCTHBIMH pe3yJIbTATAMM U3YUCHUS TIPEAMETa « XUMHUS SBIISFOTCS CIICTYIOIINE
YMEHUS:

Oco3HaBaTh €IWHCTBO U IIEIIOCTHOCTH OKPYXKAIOIIETO MHpPa, BO3MOKHOCTH €T0

MO3HABAEMOCTH 1 00BSICHUMOCTH HAa OCHOBE JIOCTHKCHHI HAYKH.

[TocTenenHo BBHICTpanBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHHUE:

0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPA30BAHMIO, B TOM UUCIIE M B PaMKax
CaMOCTOSITEJIbHOM JESITEIIbHOCTU BHE IIKOJIbL;

OIICHUBATh >KM3HEHHBIE CHUTYyallMd C TOYKU 3pEHUs 0e30macHOro ooOpasza KU3HU U
COXpaHEHUs 3/10POBbS;

OIICHUBATH PKOJOTHUYECKUN PUCK B3aMMOOTHOIICHUM YeI0BEKa U TIPUPO/IBI.

BriOupaTh mocTyrku, HalleJICHHbIE Ha COXPAaHEHHE U OepeKHOE OTHOIIECHUE K MPUPOJIE,
0COOEHHO >KHBOM, U30erasi MPOTUBOIOJIOKHBIX MTOCTYIIKOB, ITOCTEIIEHHO y4ach U OCBanBas
CTPATETHIO PAIMOHATBHOTO MPUPOIOTIOIE30BAHUS.

Cpeocmeom pazeumusi JTUYHOCTHBIX PE3YJbTATOB CIYKAT Y4YeOHBIM MaTepual Hu
MPOIYKTUBHBIC 3aJaHMs ydeOHWKA, HAICIICHHBbIE Ha 6-10 JIMHUIO PAa3BUTHS — YMCHHE
OIICHUBATh TIOBEJACHUE UYEJIOBEKA C TOYKH 3PCHHS XWMHUYECKOW OE30MacHOCTH 10
OTHOIIEHUIO K YEJIOBEKY U TIPUPOJIC.

MeTtanpeaMeTHbIMH  pe3ylbTaTaMU  M3Y4YEHUS  Kypca  «XUMHS»  SBISICTCS
dbopmupoBaHre YHUBEPCAIBbHBIX YueOHbBIX aeictBuil (YVY /).

Pecynamuenvie YV/I.

CamocrosiTenbHO OOHApYyKUBaTh U (HOPMYJIUPOBATH YUEOHYIO TIPOOJIEMY, ONPEICIISTh
11eJIb Y4EOHOM IeATeTbHOCTH, BHIOUPATh TEMY ITPOEKTA.

BreigBurats Bepcuu pemieHus mpoodsieMbl, 0CO3HABATh KOHEUHBIA pe3yibTaT, BRIOUPATh
U3 MPEJJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJICTBA TOCTHXKCHHUSI TICIIH.

CocTaBnsaTh (MHAWBUIYATBHO WJIM B TPYIIIE) IJIaH PEIICHUs MpoOIeMbl (BBITIOJIHECHUS
MIPOEKTA).

PabGotas mo maHy, CBEpATh CBOM JEHCTBHS C IIEJIBIO W, MPH HEOOXOIMMOCTH,
UCIIPABJIAThH OLIMOKHA CAMOCTOSITENBHO.

B nuanore ¢ yuuTenem COBEpIICHCTBOBATH CaMOCTOSTEIILHO BBIPAOOTAHHBIC KPUTEPHH
OIICHKH.

CaMOCTOSTEIPHO OOHApYXUBaTh H (OPMYIUPOBATH MPOOJIEeMy B KJIACCHOM W
WHUBUyaIbHON yu4eOHOM IeITeTbHOCTH.

BrigBurate Bepcuu pernieHusi mpoOIeMbl, 0CO3HaBAaTh KOHEUHBIM pe3yiIbTaT, BRIOUPATh
U3 MPEIIOKEHHBIX U ICKATh CAMOCTOSITEIBHO CPEJICTBA TOCTHKECHHUS TICIIH.

CaMOCTOSITENIPHO OCO3HABaTh MPUYUHBI CBOETO yCTeXa WM HEyCIlleXxa W HaxOJUTh
CIOCOOBI BBIXO/Ia U3 CUTYallUH HEyCIeXa.




Cpeocmeom gopmuposarus perylaTuBHBIX Y Y]J[ ciykar TEXHOJOTHS TPOOJIEMHOTO
JAaJIora Ha JTalle M3Y4YEeHHS] HOBOTO MaTepuajia M TEXHOJOTHS OLECHUBAHUS
00pa3oBaTeNbHBIX JOCTHKECHUHN (YUeOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

AHaIM3UpOBaTh, CPaBHUBATH, KJIACCUPHUIIMPOBATH M 00001IaTh (haKThl M SBIICHHS.
BBISBIISITS IPUYUHBI U CJICACTBUS TPOCTHIX SIBICHUM.

OcyIIecTBISATh CpaBHEHHE, CEPHAIMI0 M KJIacCU(UKAIIUIO, CAMOCTOSTEILHO BBIOHpas
OCHOBAHMS W KPUTEPUU VIS YKA3aHHBIX JJOTUYECKUX OMEPAIIii; CTPOUTH KIaCCUPUKAIIIIO
Ha OCHOBE JJUXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUS ).

CTpouTh JIOTUYECKOE pacCyXkJEHHE, BKIIOYAIOIIEC YCTAHOBJICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3EH.

Co3naBaTh CXeMaTHYECKUE MOJICNIM C BBIJICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTA.

CocTaBnsiTh TE3WUCHI, PA3JIUYHBbIC BHIBI IUIAHOB (MPOCTBIX, CJIOXKHBIX © T.IL).
[IpeoOpazoBbIBaTh MH(DOPMAIUIO W3 OJJHOTO BUJA B APYroM (TabIUIly B TEKCT U TIp.).

BrruuThiBaTh BCEe ypOBHU TEKCTOBOU MH(MOpMAIUH.

YMeTb omnpeneniaTb BO3MOKHBbIE MCTOYHUKUA HEOOXOIUMBIX CBEICHUM, MPOU3BOIUTH
MOUCK WH(MOPMAIUH, AHATU3UPOBATH U OIIECHUBATDH €€ JOCTOBEPHOCTbD.

VYMETh HCMNOJB30BaTh KOMIBIOTEPHBIE W KOMMYHUKAIMOHHBIE TEXHOJIOTUU KakK
WHCTPYMEHT JUISl JOCTHDKEHMsSI CBOUX IIeJield. YMeTh BBIOMpaTh aJIeKBaTHBIE 3ajaue
WHCTPYMEHTAJIbHbIE ITPOTPAMMHO-aNapaTHbIE CPEICTBA U CEPBUCHI.

Kommynukamuenvie YV/I:

CaMOCTOSITENIbHO OpraHU30BbIBATh yuyeOHOE B3aMMOJCICTBUE B rpymie (ONpenessiTh
0011IMeE 11eJIH, pacClpeesiTh POJIH, TOTOBAPUBATHCS APYT C IPYTOM H T.1I.).

OTtcTranBasi CBOIO TOUKY 3pPEHUs, IPUBOJUTH ApTyMEHTHI, MOATBEPKIast UX (pakTamu.
YMeTh B3MJISIHYTh HA CUTYallUI0 C WHOM MO3UIMU M JOTOBAPUBATHCS C JIIOJABMHU HHBIX
MO3UIIUH.

Cpeocmeom  ¢hopmuposanusi ~KOMMYHHKATHBHBIX Y VY]l  ciIy)kaT  TEXHOJIOTHS
npobieMHOro auaniora (MoOyXJTaromMi W TOABOMSAIIMN JHAIOr) W padoTa B MalbIX
rpyImax, TaKXe HCIOJIb30BaHUE HA YPOKAX SJIEMEHTOB TEXHOJIOTMU MPOAYKTUBHOTO
YTEHUS.

IIpeamMeTHBIMH pPe3yJIbTATAMM U3YUYCHHUS MIPeAMETa « XUMUSD ABISIOTCS:

1.B nmo3naBaTensHOM chepe:

e  J1aBaTh OMNpECIICHUS U3YUCHHBIX MOHITUN: «XUMUUYECKUHN DJIEMEHT), «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCThIE U CJOXKHBIC BEIIECTBa», «BEIIECTBO», «XUMHYECKas (popmysiay,
«OTHOCUTENIbHAs ~ aTOMHasi  Macca», «OTHOCUTENIbHAs  MOJICKYJIIpHAas  Maccay,
«BAJICHTHOCTBY», «CTEMEHb OKHUCICHUS», «KPUCTAIMYECKAS PEIICTKa», «OKCHUJBDY,
«KUCIIOTBD), «OCHOBAaHMS», «COJW», «aM(POTEPHOCTH», «UHIUKATOPY», «IEPUOAUUYCCKUM
3aKOHY, «mepuoauyuecKas TabIuIaY, «U30TOTIBDY, «XUMUYECKast CBSI3bY,
«QIIEKTPOOTPULIATEIIBHOCTDY, «XUMHUYECKAsl pEaAKUUs», «XUMUYECKOE YpPABHEHHEY,
«TEHETUYECKasi  CBS3b», «OKHCICHUE», «BOCCTAHOBJICHUE», «IJEKTPOIUTUUYECKAS
JUCCOLUALINSY, «CKOPOCTh XUMHYECKON PeaKInmny;

e  OomMCaTh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIBHO MPOBEIAEHHBIE XUMHUYECKHE
HKCHEPUMEHTHI;




*  ONWUCHIBATH U Pa3IMyaTh U3YYEHHBIE KIACChl HEOPTaHUUYECKUX COEIUHEHUM, TPOCThIC
Y CJIO’KHBIE BEIIECTBA, XUMUYECKUE PEAKIINH;
e KJaccu(pUUUPOBATH U3YUCHHBIE OOBEKTHI U SBIICHUS,
e  JleNaTh BBIBOJBI M YMO3AKIIOUEHHS W3 HAOMIOACHUM, H3YYEHHBIX XHWMHUYECKHX
3aKOHOMEPHOCTEN, MPOTHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB MO AHAJIOTHU CO
CBOWCTBAaMHU U3yYCHHBIX;
*  CTPYKTYypUPOBATh M3YUYEHHBIN MaTepHUall U XUMUYECKYIO HHPOPMALIUIO, TTOTYUYEHHYIO
U3 IPyTUX UCTOYHUKOB,;
*  MOJCIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 MEpUOAOB, CTPOEHHUE MPOCTHIX
MOJIEKYJT,
2. B ieHHOCTHO - OpueHTAIMOHHOH cepe:
*  aHAJTM3HUPOBATh W OIICHUBAThH MOCJEACTBUS IJIA OKpPYXalolieil cpeabl ObITOBON U
MPOU3BOJACTBEHHON JIESITEIbHOCTH YEJIOBEKA, CBSI3AHHOM C
nepepaboTKOMN BEIIECTB;
3. B tpynosoii chepe:

* IPOBOJIUTHh XUMHYECKUW IKCIIEPUMEHT;
4. B chepe 6€30MacHOCTU KUZHEIEATEIbHOCTH:

* OKa3bIBaTh NEPBYIO MOMOIIb MPU OTPABICHUSX, 0KOTax U APYTUX TPaBMaXx, CBSI3aHHBIX C
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM.
* XMMHYECKOW CHUMBOJIMKH: 3HAKOB XWMHUYECKHX DJEMEHTOB, (OPMYJT XUMHUYECKUX
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;
* BQXHCUIIMX XUMHYECKUX TIOHSITUWA: XUMHYECKHMH DJJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJIsipHasi MaccChl, MOH, XMMHUUYECKasl CBsI3b, BEIIECTBO.
KJaccuuKkalnus BeUEeCTB, MOJb, MOJISIpHAsE Macca, MOJSIPHBIA 00BbEM, XUMHUUYECKas
peakius, KiacCu(UKalMs peakiuil, JEKTPOJUT U HEIICKTPOJHUT, DJICKTPOJUTUUYECKAs
JACCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XHMHUHU: COXPAHEHHSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOANYECKUIN 3aKOH;
* Ha3bIBATh. XMMUYECKHE IJIEMEHTHI, COEIMHEHUS] U3YUEHHBIX KIJIACCOB;
* OOBIACHATH (DU3MYECKUU CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpPA XUMHUYECKOTO
AJIEMEHTa, HOMEPOB TPYyHIbl M TMEpUoAa, K KOTOPBIM »JJIEMEHT NPUHAIJICKUT B
nepuogunueckon cucreme J.M. MeHneneeBa; 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
AJIEMEHTOB B Mpelesiax MalblX MEPHOJOB M TJIAaBHBIX MOATPYI; CYI[HOCTh peaKIuil
MOHHOTO 0OMeEHa;
*XapaKTEePU30BaTh: XUMHUUYECKHE DJEMEHTHl (OT BOJOpOJa M0 KaJIbI[Msl) HA OCHOBE HX
NoJIoKeHUs B nepuoaudeckoit cucreme [[.M.MenneneeBa u 0oCOOEHHOCTEH CTPOCHUS UX
aTOMOB; XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTBR;
* OMNpEeIeNsATh. COCTaB BEIIECTB MO HUX (opMynaMm, TPUHAIICKHOCTh BEIIECTB K
OTIPE/ICICHHOMY KJIaCCy COCAMHEHUM, THUIIBl XMMUUYECKUX PEAKIUM, CTETICHb OKHUCIICHHS
AJIEMEHTa B COCJUHEHMSX, TUI XHUMHYECKOM CBSI3M B COEAMHEHUSIX, BO3MOXHOCTH
IIPOTEKAHMS PEAKLINN
MOHHOI0 OOMEHA;
COCTaBJIATh: (OPMYJIBI HEOPTAaHWYECKUX COCAMHEHWN W3YYEHHBIX KJIACCOB, CXEMBbI
CTpoeHus aToMoB nepBbix 20 31meMeHTOB nepuoanyeckor cuctemsl .M. Menneneesa;
YPaBHEHUS] XUMUYECKUX PEAKIU;



* 00pamaTbcsa ¢ XMMUYECKOM MOCY10M U 1a00paTOPHBIM 000PYIOBAHUEM;

*  BBIYMCIIATH: MAacCOBYIO JIOJI0 XUMHYECKOIO JJIEMEHTa HO (QOpMyJ€ COEAMHEHUS;
MacCOBYIO JIOJIO BEILECTBA B PacTBOpE; KOJMYECTBO BEILECTBA, 0OBEM WM Maccy IO
KOJIMYECTBY BEILECTBA, 00bEMY HJIM MACCE PEareHTOB WIN IPOAYKTOB PEAKIIUH;
Hcnonp3oBaHue NpuOOPETEHHBIX 3HAHUNW M YMEHHMI B NMPaKTUUYECKOW AEATEIBbHOCTU U
IOBCEIHEBHOM JKM3HM JUIs: O€30MacHOro OOpalleHUsl C BEIIECTBAMU M MaTepualaMy;
HKOJIOTUYECKH TPAMOTHOTO TMOBEICHUS B OKpYXKAIOIIEH Cpeae; OLEHKU BIUSHUS
XUMHUYECKOTO 3arpsi3HEHUsI OKPYXKAIOIIel Cpelpl Ha OpPraHu3M YeJIOBEKa; KPUTHUECKOH
OILICHKH MH(OpPMAaIlMK O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY; MPUTOTOBIICHUSI PACTBOPOB
3aIaHHOM KOHLIEHTPALIUH.

. nonoxxkenue wmeramwioB B I1.C.; METa/UIMYeCKasl CBS3b, METaJUIMYECKast
KPUCTaJUINYECKas PEIIECTKA;

. (pu3HUEecKre CBOMCTBA METAILIOB.

. obOIe XuMHUYecKre cBoiicTBa Me: B3ammojeicTBue ¢ HeMe, BOoM, KMCIIOTaMU,
COJISIMH.

. KJ1acCU(UKAIIMIO CIUIAaBOB Ha OCHOBE YEPHBIX (UyT'YH U CTaJlb) U IBETHBIX METAJLJIOB,
XapaKTEPUCTUKY (PU3MICCKUX CBOMCTB METAJIJIOB.

. OCHOBHBIE CITOCOOBI TTOTydeHUs] Me B IPOMBIIILICHHOCTH.

. Ba)KHEUIIINE COCAUHEHMS IICTOUYHO3EMEIBbHBIX METAIIIOB

. XMMHYECKHE CBOMCTBA aJIIOMUHUS, Kele3a.

. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB-METAIJIOB B Mpeeiax
TJIaBHBIX MOJATPYIIL;

. XapaKTeprU30BaTh CTPOCHUE U OOIIME CBONCTBA METAIIIIOB;

. ONKMCHIBaTh CBOMCTBA BBICIINX OKCHUJOB AJIEMEHTOB-METAJIOB U COOTBETCTBYIOIINX
M OCHOBaHMI;

. ONKMCHIBATh PEAKIIMY BOCCTAHOBJICHUSI METAJJIOB U3 UX OKCHJIOB;

. XapaKTepU30BaTh YCIOBHUS U CIIOCOOBI MPEIYIPEKACHUS KOPPO3UU METAILIOB;

. XapaKTepru30BaTh CBOMCTBA U 00JIACTH MPUMEHEHHSI METAJUTMYECKUX CIIJIABOB;

. COCTaBJISITh CXEMBI CTPOCHUS aTOMOB JJIEMEHTOB-METAJUIOB JIMTHS, HATPHS,
MarHus, aJIFlOMAHUS, KaJTus, KaJabIus);

. - OOBSCHATH 3aKOHOMEPHOCTH WM3MCHCHHS CBOMCTB JJIEMECHTOB-METALIOB B
IpeJiesiax raBHbIX MOATPYIIIL;

. XapaKTESPU30BaATh XMMHUUYECKHUE CBOMCTBA METAJJIOB U UX COCAMHCHMI;

. ONKUCHIBATh CBSI3b MEXAY COCTABOM, CTPOCHUEM, CBOMCTBAMU BENIECTB-METAJJIOB U
UX TPUMEHCHUEM;

. -MCI0JIb30BaTh MTPUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUUECKOM JEATeTbHOCTU U

MOBCEIHEBHOM KU3HU: sl O€30macHoro odparieHus ¢ Me, 9KOJIO0THYeCKH TPaMOTHOTO
MOBEJICHUSI B OKpY’KaloIIeH cpene, KpUTHYECKOM OIEHKH HMH(pOpMAIMd O BEIIECTBAX,
UCIIOJIb3YEMBIX B OBITY

. 3aIlMChIBATh YPAaBHEHUS peakuuil B3aumonenctsus ¢ HeMe, kucimoramu, comnsimu,
WCMOJIb3YS AJIEKTPOXUMHUYECKUM P HaNpspKEHUs Me ISl XapaKTEPUCTUKU XUMHUYECKUX
CBOMCTB

. OMMKCHIBATH CBOWCTBA M 00JIACTH TPUMEHEHHUS PA3TUIHBIX METAIIOB U CIUIABOB

. COCTAaBJISITb CXEMY CTPOECHUS aTOMA KEJe3a,;



. 3alUChIBaTh YpPAaBHEHUS pEAKIMA XHUMHYECKUX cBOMCTB xkeneza (OBP) c
00pa3oBaHUEM COCIUHEHUN C Pa3IMUHBIMU CTEIICHSIMU OKUCIICHUS;

. ONpPENEATh COCAMHEHMS, COJEpP)KAIIUE HOHBI Fe®* wu  Fe* ¢ nomowpo
Ka4€CTBEHHBIX PEaKIUi

. 00palaTbCsi ¢ XUMUYECKOU MOCYA0M U J1a0OpaTOPHBIM 000PYI0BAHUEM;

. pacmno3HaBaTh ONMBITHBIM ITyTEM COCAUHEHUS METaJLI.

. nojioxxeHue HemeTaswioB B I1.C. JI.M.Menneneena;

. ATOMHBIE XAPAKTEPUCTUKU 3JIEMEHTOB-HEMETAIUIOB, IPUYUHBI W 3aKOHOMEPHOCTH
VX U3MEHEHUS B IIEPUOJIAX U TPYyNIIAX;

. -0COOCHHOCTH KPUCTAJUTMYECKOTO CTPOCHHS HEMETAIIIOB;

. -CTpPOCHHE aTOMOB-HEMETAJUIOB, (DU3UIECKHE CBONCTBRA.

. - CTPOCHHE aTOMOB TaJIOT€HOB, CTEIECHU OKUCIICHHS, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA.

. -CBOMCTBA CEpHOM KUCIOTHI B cBeTE npeAcTaBieHuii TO/1;

. -OKHCJIUTEIbHBIC CBOMCTBA KOHII. CEpHOM KUCIOTHI B cBeTe OBP;

. -KauyeCTBEHHYIO PEaKIIUIO Ha CYIb(aT-HOH.

. -pu3MYeCKUe U XUMHYECKHE CBOMCTBA a30Ta;

. -KpYTrOBOPOT a30Ta B IPUPOJIE.

. - CTPOCHHME MOJIEKYJIbl aMMHAKa;

. -JIOHOPHO-AKIIETITOPHBIN MeXaHHW3M 00pa30BaHUs CBS3U B HOHE aMMOHHS;

. -CBOICTBa aMMMAaKa;

. -CI0COOBI TOJIYYEHHUS U PACliO3HABaHUS aMMUAaKa

. - CBOMCTBA KUCIIOPOJHBIX COCIMHEHUMN a30Ta U @30THOM KUCJIOTHI KAK OKHUCIIUTES.

. - XapaKTEepU30BaTh CBOMCTBA YIJIEpOAa U AIEMEHTOB MOATPYIIbI YIIepoaa

. - CBOMCTBA, 3HAYCHHE COCIAMHEHUN YIJIEpOJAa W KPEMHHUS B JKMBOW M HEKHUBOU
MPUPOJE.

. -COCTABJIATh CXEMbI CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB ~-HEMETAJJIOB;

. -aBaTh XapPaKTEPUCTUKY BJIECMEHTaM-HEMETAJJIaM HAa OCHOBE HX TOJOXKCHHUS B
IICXD;

. -00BSACHSITH CXOJICTBO M Pa3JIMYKE B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAIIIOB;

. - OOBACHATh 3aKOHOMEPHOCTH  HW3MEHEHMSI CBOMCTB XHUMHUYCCKHUX DSJICMECHTOB-
HEMETAJLJIOB;

. - XapaKTEepU30BaTh XUMUYECKHE IIEMEHThI-HEMETAJIIbI MAJIBIX IIEPUO/IOB;

. - ONHUCHIBATH CBOMCTBA BBICIIMX OKCHIOB XMMHYECKHX 3JIEMEHTOB-HEMETAJIJIOB
MaJIbIX MIEPUOJIOB, a TAKXKE OOIIME CBOMCTBA COOTBETCTBYIOIIUX UM KHUCJIOT;

. -CpaBHUBATh HEMETAJUIbI C METAJITIAMU

. - COCTaBJISITh CXEMbI CTPOCHUSI aTOMOB TJIOT€HOB;

. -Ha OCHOBAaHHMM CTPOCHHUS aTOMOB OOBSCHSITh M3MEHEHHE CBONCTB TaJIOTEHOB B
rpyImne;

. -3aMUCHIBAaTh YPABHEHUSI peakuuii ¢ Touku 3peHust OBP

. -XapaKTEPHU30BaTh XUMUYECKHUE FJIEMEHTHI IOATPYIIIbI CEPBHI;

. -3aMMChIBATh YPABHECHUS XUMUUYECKUX PEAKIUNA B MOJICKYJISIPHOM U C TOUKHU 3PCHUS
OBP

. - OINHUCHIBaTh CBOMCTBa ammmaka ¢ Touku 3peHus: OBP u ero ¢usnonornueckoe

BO3/ICMCTBHE HA OPraHU3M



. - 00pamaTbcs ¢ XUMUYECKOM MOCY 101 U 1a00paTOPHBIM 000PYIOBAHUEM;

. -10Jy4aTh U COOUpATh aMMUAK;

. -pacro3HaBaTh ONBITHBIM ITyTEM aMMHUAK

. - COCTAaBJISITh CXEMbI CTPOCHHUS ATOMOB 3JIEMEHTOB MOATPYMIIBI YTIEPOIa

. - COCTaBJATh (GOpMyJbl COCIMHEHMM yTiepojla U KPEeMHUS, HILTIOCTPUPYIOIINE
CBOMCTBa KapOOHATOB U CUIIUKATOB

. -pacro3HaBaTh pacTBOPHI KUCIOT U IIET0UeH, XJIOpUI-, CyJb]aT-, KapOOHAT-UOHBI U
MOHBI aMMOHWUS;

. - ONUCBHIBAaTh XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl KakK CIEICTBUE
MPOU3BOJICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3aLIUTHI OT 3arPSI3HCHUIN

. WCIIOJB30BaTh MPUOOPETCHHbIC 3HAHUS U YMEHUS B MPAKTUYECKON AESATEILHOCTU U

ITOBCETHEBHOM KU3HU JJIA:
OOBACHEHHS] XUMHUYECKUX SIBICHHWH, MPOUCXOASAIIMX B MpUpojae, OBITYy W Ha

IIPOU3BOJICTBE;

¢ DKOJIOTMYECKH I'PAMOTHOTO ITOBEACHUS B OKPYKAIOILEH CPEJIE;

e OLECHKHM BJIMSHUS XHMHUYECKOTO 3arpsi3HEHHsI OKPYXKAIOWIEH Cpelbl Ha OPraHu3M
4eJIOBEKA U IPYTUe KUBBIE OPraHU3MBI;

o 0e3omacHoOro oOpallleHHus C TOPIOYMMH W TOKCHYHBIMU BEUIECTBAMU, JIAOOPATOPHBIM
000py/1I0BaHUEM;

o KPUTHUYECKOM OLIEHKH JOCTOBEPHOCTH XMUMHUYECKOW HH(GOpMalUM, MOCTyMAIIIEH U3
Pa3HBIX HICTOYHUKOB.

OCHOBHOE COJEP)KAHUE

8 knacc

BBenenue

[Ipenmer xumuu. MeToasl TMMO3HAHWS B XHUMHH: HAONIOJAEHHE, DKCICPUMEHT,
MojaenupoBaHue. VICTOUYHMKKM XUMHYECKOW HHGOpPMAlMKM, €€ TMOJy4YeHHEe, aHaIu3 M
NpeACTaBlICHUE €ro pe3yabTartoB. [loHATHE O XMUMHYECKOM »jieMeHTe U ¢dopmax ero
CYIIIECTBOBAHMS: CBOOOJHBIX aTOMax, MPOCTBIX M CIOXKHBIX BemlecTBax. [IpeBpaienus
BellecTB. OTIMYME XUMUYECKUX PEaKIUi 0T (U3NYECKUX SIBICHUN. POJIb XUMUU B KU3HU
yenoBeka. XeModwius u xemodoous. KpaTkue cBeleHHs U3 UCTOPUM BOSHUKHOBEHUS U
pa3BUTUSI XUMHH. POJIb OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUM XUMHUYECKON HAYKU —
pa6otet M. B. JlomonocoBa, A.M. bytneposa, JI. . Menaeneea. Xumuueckas
CUMBOJIMKA. 3HAKH XHMHYECKUX 0JJIEMEHTOB U MPOUCXOXKJICHHE WX Ha3BaHUM.
Xumnueckue (opmynbl. Mamekcslt u kodpduimentsl. OTHOCUTENBHBIC aTOMHAs U
MoJeKyJIsipHas macchl. [IpoBegeHne pacueToB MacCOBOM JIOJIM XMMUYECKOTO AJIEMEHTA B
BEIIECTBE Ha OCHOBE ero (hopmynsl. [lepronnyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /I.
W. MennaeneeBa, ee CTpyKTypa: Majible W OOJIBIIIME TEPHOJIbI, TPYIIBI U TOATPYIIIHI.
[lepumonnueckass cucreMa Kak CIOPaBOYHOE TOCOOME IS TOJYYEHUS CBEICHUMA O
XUMHYECKHUX DJIEMEHTaX.

demoncrpamun. 1. Monenu (mapoctepxkHeBbie U Crroapra—bpurineba) pazauyHbIX
MPOCTHIX U CJI0KHBIX BEILIECTB.



2. Komtekius CTEKIIIHHOM XUMHUYecKOor mocyabl. 3. Komlekius MarepuanoB U WU3AeIui
M3 HUX Ha OCHOBE altoMuHuA. 4. B3aumojaeicTBue MmpaMmopa ¢ KUCJIOTOM U MOMYTHEHHE
W3BECTKOBOM BOJIBI.

Tema 1. AToMBbI XUMHUYECKHX 3JIEMEHTOB

AToMBI Kak (opMa CyIIeCTBOBaHHMS XHMHUYECKUX 3JIeMEHTOB. OCHOBHBIC CBEACHUS O
CTpOCHUHU aTOMOB. JlokazarenbCcTBa CIIOKHOCTH CTpoeHusi atoMoB. OmbITel Pesepdopra.
[InaneTapHast MOAEIb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX sJ€p: MPOTOHBI, HEUTpOHbI. (OTHOCUTENbHAs AaTOMHAas Macca.
B3anMoCBsI3b NOHATUN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASA ATOMHAs Maccay.

M3meHeHue duciia MPOTOHOB B siApe aroMa — oOOpa30BaHHE HOBBIX XHMHYECKHUX
DJIEMEHTOB.
V3MeHeHne yMcia HEMTPOHOB B sAape aroma — oOpa3oBaHMe HM30TONOB. COBpEMEHHOE

OIIpCACIICHUC ITOHATHUA «XUMHYECKUM 3JeMeHT». M30TOombl Kak PAa3HOBUAHOCTH aTOMOB
OAHOI'0O XMMHNYCCKOI'O DJICMCHTA.

QHGKTPOHBI. CTpOGHI/IG QJICKTPOHHBIX ypOBHCﬁ dTOMOB XHMHYCCKHX JOJICMCHTOB MaJIbIX
IICPHUOJOB. [IonsiTue o 3aBCPIICHHOM JJICKTPOHHOM YPOBHC.

Hepnonﬂqecxaﬁ CHCTCMAa XUMHUYCCKHUX 3JICMCHTOB H . MGHI[GJ'IGGBa U CTPOCHHUC aTOMOB
— (1)I/IBI/ILIGCKI/II\/'I CMBICJI IIOPAAKOBOI'O HOMCpPA OJCMCHTA, HOMCpPA TIPVIIIIBI, HOMCpPA

nepuoa.
M3MeHeHne 4duciia 31€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
dJEeMEHTa — O0Opa30BaHUE TIOJIOKUTEIBHBIX M OTPUIATEIbHBIX HOHOB. MOHBI,

00pa30BaHHbIC aTOMaMH METAVIOB U HeMeTauioB. [[pUUrHBI U3BMEHEHUS] METATUTMUYECKUX
U HEMETAUIMYECKUX CBOMCTB B mnepuojax u rpynmnax. OOpa3zoBaHue OWHAPHBIX
coeaunenuid. [Tonsitue 06 noHHOM cBs3U. CXeMbl 00pa30BaHUsI HOHHOMW CBSI3H.
B3aumojeiicTBue aTOMOB 2JIEMEHTOB-HEMETAUIOB MEXAy €000l — oOpasoBaHue
JIBYXaTOMHBIX MOJIEKYJI TPOCTHIX BemecTB. KoBaleHTHAs HeNoJisIpHasi XUMHYECKasi CBA3b.
DNEeKTPOHHBIC U CTPYKTypHbIE (opMyIbl. B3aumonelicTBie aToMOB HEMETAILIOB MEXIY
coboit — o0Opa3oBaHNe OMHAPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPHUIATEIHHOCTb.
KoBaneHtHass mnonsipHas CBs3b. [lOHSATME O BallEHTHOCTM KakKk CBOMCTBE aTOMOB
00pa3oBbIBaTh KOBAJICHTHbIE XuMHuueckue cBsizu. CocraBieHue ¢Gopmya OWHAPHBIX
COCMHEHWM TIO0 BAJICHTHOCTU. HaxoxaeHue BaJIeHTHOCTH 10 (opMyse OWHApHOTO
COCIUHEHUS.

B3aumopeiicTBe aTOMOB METalIOB MEXAYy €000 — oOpa3oBaHHE METATHUYECKUX
KpucTaioB. [IoHSITHE 0 METATUIMYECKOU CBS3U.

JdemoHcTpauuu. Moienn aToMOB XMMHUYECKHX 3JIEMEHTOB. llepuonnyeckass cucrema
xumuueckux aemeHToB J1. . MenneneeBa (pa3nuunbie popmbl). MI3roToBieHue moenen
MOJIEKYJ OMHApHBIX COoelUHEHMH. M3roToBIeHUE MOJENH, WLIIOCTPUPYIOIIEH CBOMCTBA
METAJJIMYECKOU CBS3H.

IIpakTnueckue padorsl 1. [IpaBuia TeXHUKU OE30MACHOCTU MPU PabOTE B XUMHYECKOM
kabunere. [Ipuembr oOpamieHust ¢ 1a0opaToOpHBIM 000PYTOBAaHUEM W HArpeBaTebHBIMU
npudopamu.

KontpoabHast padora 1 o reme: « ATOMbI XUMUYECKHUX JIEMEHTOB)

Tema 2 IIpocThie BemecTBa

[TonoxkeHne MeTaIuIoB U HeMeTauoB B [lepuoanyeckon cucreMe XuMUYECKUX JIEMEHTOB



. U.MenneneeBa. Baxueiilne mpocThie BEIIECTBA — METaJUIbI (KEJIe30, AFOMUHUM,
KaJIBIIUH, MarHui, HaTpui, kaiaui). O0mue pusndeckre CBOMCTBa METaIOB. BaxkHeime
IPOCThIE BellleCTBa-HEMETAIIbI, 0OOpa30BaHHbIE aTOMaMU KHUCIOpoja, BOAOpOJa, a3oTa,
cepsl, docdopa, yriaepoga. Mosekylbl MPOCTHIX BELIECTB-HEMETAIIOB — BOJIOPO/A,
KHCJIOpOJa,

azota, TramoreHoB. OTHOcuUTelIbHAsE MoJeKyisipHas wmacca. CrnocoOHOCTb aTOMOB
XUMHUYECKUX DJIEMEHTOB K 00pa30BaHUIO HECKOJBKHUX MPOCTHIX BEIIECTB — aJUIOTPOIIHSL.
AmnotpormHble  MoaudUKanmuu  Kuciopona, ¢ocdopa, ooBa. MeTammuyeckue U
HEMETAJIMYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTh 3TOT'O MOHSITHSI.

Yucno Asorazapo. KonmuectBo BemectBa. Monbs. Momnsipuas macca. Momnsipablii 00beM
ra3zoo0pa3HpIX BemecTB. KpaTHble €IUHUIBI W3MEPEHHS KOJWYECTBAa BEIIECTBA —
MUJUTUMOJIb ¥ KWJIOMOJb, MUJUIMMOJISIPHAsT W KWAJOMOJISIpHAsE MacChl BEIIECTBA,
MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCHONB30BAHMEM TMOHATHI «KOJIUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIM 00BEM Ta30B», «UUCIO ABOTAIPO».

Jemoncrpanun. O3HaKOMIIEHHE C KOJUIEKIMEW MEeTAIUIOB. O3HAKOMIIEHHE C KOJUIEKIUEH
HEMETAJLIOB.

KonTpoabnasi padora 2 o teme: « [IpocTeie BemecTBay

Tema 3. CoennHeHNs] XUMHYECKHUX 3JIEMEHTOB

Crenenp oxuciieHusi. CpaBHEHUE CTEIEHH OKHUCJIEHUS U BaJeHTHOCTH. OrmnpeneneHue
CTENCHU OKMCJICHUS DSJIEMEHTOB B OuWHapHbIX coeauHeHusix. CocraBieHue Qopmyn
OMHAPHBIX COSTUHEHUM, 00U CITOCOO UX Ha3BAHUIA.

bunapHbie coeMHEHUS METAJJIOB U HEMETAJUIOB: OKCHUJbI, XJIOPUAbI, CYIbOUABI U TIp.
CocraBnenue ux @opmysia. buHapHble COEAWHEHUS HEMETA/IOB: OKCHUJIbI, JIETy4YHe
BOJIOPOJIHbIE COEIMHEHUs, WX COCTaB M Ha3BaHudA. lIpencraBuTenu OKCHIOB: BOJa,
VIJIGKUCBIM  Ta3, HeramieHas W3BeCTh. lIpencTtaBUTeNd  JETY4UX  BOJOPOIHBIX
COEAMHEHUIA: XJIOPOBOJIOPO/I U AMMHUAK.

OcHoOBaHMs, UX COCTaB M Ha3BaHuA. PacTBopuMocTh ocHOBaHU B Boje. IIpencraBurenu
[IeJIOYe: TUIPOKCHABl HaTpusi, Kanus u Kanblus. [lonarue o0 wuHOUWKaTOpax u
KAUYE€CTBEHHBIX PEAKIIUSX.

Kucnotel, ux cocraB u HaszBaHus. Kmaccudukammst kucnot. [IpeacraButenut KHUCIOT:
cepHas, cojsiHas, azoTHasd. [lonstue o mkane kuciotHoctu (mkana pH). M3meHeHue
OKpacKu MHIUKATOPOB.

Conu Kak MPOM3BOJIHBIC KUCIOT U OCHOBAHWM, UX COCTaB W Ha3BaHMs. PacTBOPHMMOCTH
couieid B Bojie. [IpencraBurenu conieid: XJIopua HaTpusi, KapooHat u (ocdat KaJibLus.
AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexMomeKysIpHble B3aUMOJECUCTBUSA. THUIBI KPUCTAUIMUECKUX PEHICTOK. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT TUIOB KPUCTAJUTMYECKUX PEIICTOK.

Uucteie BemiecTBa M cMecH. llpumepbl KUIKUX, TBEPABIX W Ta3000pa3HBIX CMECEH.
CpoiicTBa 4YHCTBIX BemecTB U cmeceil. Mx cocraB. MaccoBas u oO0beMHas 107U
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C UCIIOJIb30BAHUEM TTOHSITHUSI «JIOJIS.
JdemoncTpamun. OOpa3iisl  OKCHAOB, KHCIOT, OCHOBaHMA U  coneid. Momenu
KPUCTAJUIMYECKHUX PELIETOK XJIOPUAA HAaTpus, aiMasa, okcuaa yraepoaa (IV). KucmorHo-
IIEJI0YHbIE WHJIUKATOPbI, U3MEHEHHE UX OKPACKH B Pa3JIMYHBIX Cpelax. YHHUBEPCAIbHbBIN
VHJMKATOp U U3MEHEHUE €r0 OKPACKH B pa3inuHbIx cpenax. Illkana pH.



JlabopaTtopHsbie onbIThl. O3HakOMJIEHHWE cO cBoiicTBamMu ammuaka. Omnpenenenune pH
PacTBOPOB KHUCJIOTHI, IIEN0YM U BOJbI. Onpeaenenne pH JTMMOHHOTO U sI0JIOYHOTO COKOB
Ha cpe3e mioaoB. O3HAKOMIIEHHE C KOJUIEKIHUEN cosieil.O3HaKOMIIEHHE C KOJUIEKIUEH
BEIIECTB C Pa3HbIM THUIOM KPUCTAIUIMYECKOW pemeTku. IM3rotoBiaenue Moaenein
KPUCTAJUIMYECKUX pemeTok. O3HaKOMJIEHHE C 00pa3oM TOPHON MOPOIBI.
IIpakTnueckue padorbl 2. [IpuroroBiieHHe pacTBOpa caxapa M pacueT €ro MaccoBOH
JIOJI B PaCTBOPE

Tema 4. U3MeHeHus1, IPOMCXOAAIINE C BelleCTBAMM

[ToHsiTHE SIBIEHUM, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOASAIIMMU C BEIIECTBOM.

SIBieHUsA, CBSI3aHHBIE C W3MEHEHUEM KPHCTAJUIMYECKOTO CTPOECHHUS BEIIECTBA IIPU
MOCTOSTHHOM €r0 COCTaBe, — (Qu3nueckue sBieHus. Du3nveckue SBICHUS B XUMHH:
TUCTWUISALNS, KPUCTAJUIM3allMsl, BbIIapUBAHME M BO3TOHKA BEIIECTB, (PUIbTpOBaHUE U
LHEHTPU(PYTUPOBAHUE.

SIBieHus, CBA3aHHBIE C W3MEHEHUMEM COCTaBa BEIIECTBA, — XHWMHUYECKUE PEaKLHHU.
[Ipu3Haku U yCcIOBUS NPOTEKAaHUS XUMUYECKUX PEaKIuil. BoleneHre TerioTel U CBETa —
peakiuu ropenus. [TousaTre 06 9K30 - U SHAOTEPMUUYECKUX PEAKITUSIX.

3aKOH COXpaHEHUsI MacChl BEHIECTB. XUMHUYECKUE YpPaBHEHUS. 3HAUEHUE HHAEKCOB M
koa(hduienToB. CocTaBlieHHE YpaBHEHUN XUMHUUECKUX PEAKIIH.

PacueTsl mo xuMHuYecKMM YypaBHEHUsIM. PermieHue 3agad Ha HAXO0XKJAEHUE KOJMYECTBA,
Macchl WM 00beMa MPOJYKTa PEAKIUU O KOJUYECTBY, MACCe MM 00BEMY HCXOJIHOTO
BeIlIeCTBa. PacyeTsl ¢ NCMOJIb30BAaHUEM TTOHATHS «I0JI5D), KOTJIa UCXOJHOE BEIIECTBO TaHO
B BHJIE PACTBOpA C 3aJ]aHHON MAaCCOBOW JOJIEN PACTBOPEHHOI'O BEIIECTBA WA COAECPKHUT
ONPEAECTICHHYIO JOJIIO MPUMECEH.

Peakuuu paznoxenus. [IpeacraBienue o CKOpOCTH XUMUYECKUX peakiuid. Karanuzartopsl.
®epMmenThl. Peaknuu coenuHeHus. KaramuTudyeckue W HEKATAIUTUYECKUE PEAKIINH,
oOpatumbie U HEOOpaTUMBbIe peakuuu. Peakiyuu 3aMenienus. P akTUBHOCTH METAJLJIOB,
€ro HMCIHOJIb30BAHUE ISl MIPOTHO3UPOBAHUSA BO3MOYKHOCTH NMPOTEKAHUS PEAKIHUI MEXIy
METaJJIaMU U KUCJIOTaMU, PEaKIUi BBITECHEHUS] OAHUX METAJIJIOB M3 PACTBOPOB UX COJEH
IpyruMu Metajiamu. Peaknmum oOmena. Peakiumn HelTpanm3anun. Y CIOBHUS MPOTEKAHUS
peakiuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XMMHYECKMX PEAaKUM Ha IPUMEPE CBOMCTB BOJBL. Peakuus pas3noxeHus —
AJIEKTPOJIN3 BOJBL. Peakuun coequHeHns — B3aUMOJICUCTBHE BOJIbI C OKCHJIAMU METAJIOB
Y HEMETAJUIOB. YCJIOBHUE B3aUMOJIECHCTBUS OKCHUIOB METAJUIOB M HEMETAJUIOB C BOJOM.
[Tonsstne «ruapokcuab». Peakuuu 3aMemeHuss — B3aMMOJIEMCTBUE BOJIBI C METAJIAMMU.
Peakiiun oOMeHa — TUAPOIIN3 BEIIECTB.

demoncrpamumn. [Ipumepsl usnyeckux sIBJICHUN: a) MiaBieHue napaduHa; 6) BO3roHkKa
noia uiau OEH30MHOM KHCIIOTHI, B) PAacTBOPEHHME OKpAUIEHHBIX cojied; T) aud@ysus
OYIIMCTBIX BEIIECTB C TOpSIIeH JaMIo4ykyd HakanuBaHus. [Ipumepbl XUMHYECKHUX
SBJICHUI: a) TopeHue MmarHus, (ocdopa; 0) B3auMonEWCTBHE COISHOM KHUCIOTHI C
MpaMOpoM WJIM MeJIoM; B) mnoiydenwe rujapokcuna wmenu (I); r) pactBopenue
NOJIy4YEHHOTO THAPOKCHIA B KUCIOTaxX; Ja) B3aumonencteue okcuna meau (II) ¢ cepnHoi
KUCJIOTOM TpU HArpeBaHWM; €) pa3lOoKEHHE MEepMaHraHaTa Kajus; XK) pa3joKeHUE
MEPOKCHUIA

BOZIOPO/Ia C TIOMOIIBI0 JUOKCHJIA MapraHila M KaTama3bl KapTodemns WIM MOPKOBH; 3)
B3aMMOJICUCTBHE pPa30aBICHHBIX KUCIOT C METaJUTAMH.



IIpakTu4yeckue padorsl 3. [Ipu3HAKKM XUMUYECKUX PEAKIIMIA.

KonTpoabnasi pabora 3 o teme: «I3MeHEHUs, MPOUCXOISIINE C BEIIECTBAMM

Tema 5. PacrBopenue. PacTtBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJINTOB

PactBopenne kak  ¢u3MKO-xuMHUUeckuid  mporecc. Ilonstne o rHaparax U
KpucTaoruaparax. PactBopumocts. KpuBbie paCTBOPUMOCTH KaK MOJI€NIb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPBIX BEHIECTB OT TeMmepaTyphl. HacklllieHHbIE, HEHACBIIIEHHbIC U
MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsI IPUPOJBI U CEIBLCKOTO XO3SIMCTBA.
[Torsitue 00 DJIEKTPOIUTHYECCKOM AWCCONUAINMUA. IJICKTPOJIUTHI M HEIICKTPOJIUTHL
MexaHu3M JUCCOIUALMM AJIEKTPOJIUTOB C Pa3IUYHBIM XapakTepoM cBsizu. CTemneHb
ANEKTPONUTHYECKON qucconanu. CUIbHBIE U CTA0bIe SJIEKTPOIUTHI.

OCHOBHBIE TOJOXEHUSI TEOPUU AIEKTPOIUTHUYECKON aucconuanuu. MloHHbIE ypaBHEHUS
peakiuii. Peakuiuu oOMeHa, uymniye 10 KOHIIa.

Kinaccuduxkanysi HOHOB M X CBOMCTBA.

Kucnortel, ux knaccudukamms. Jlpuccommaiys KUCIOT M MX CBOMCTBA B CBETE TCOPHUH
AJICKTPOJUTUYECKON AUCCOLMAU. MOJIEKYJISIpHBIE W HWOHHBIC YPAaBHEHUS PEaKIHM.
BzauMojeiicTBHE KUCIOT ¢ METAJTIAMU. DJIEKTPOXUMUUYECKUN psii HANIPSXKECHU METAJIIOB.
B3aumonenicTBUe KHUCIOT € OKCHAAMH METAJIOB. B3auMoaeuCTBHE KHMCIOT C
OCHOBaHMSIMM —pE€akIvs HeuTpanu3anud. B3auMoIencTBUE KHUCIOT C  COJISIMHU.
Hcnonp3oBanre TaOIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUYECKHUX CBOWCTB
KHCJIOT.

OcHoBanus, ux kinaccudukanus. Juccounanys OCHOBAaHUM M UX CBOMCTBA B CBETE TEOPUU
BJIEKTPOJIMTUYECKON  JAuccouManuu. B3auMoJelcTBHE  OCHOBAaHMM C  COJIAMU.
Hcnonb3oBanue TaOIUIBI PACTBOPUMOCTH JJISl XapPAKTEPUCTUKH XUMUYECKUX CBOWCTB
OCHOBaHMH. B3anMoaencTBHe IEI0UeEN ¢ OKCHUIaMUA HEMETAJIOB.

Counn, UX aUCCOUMAIMSA U CBOWCTBA B CBETE TEOPUU IJIEKTPOJUTHYECKOW THUCCOLMALINH.
B3aumoneiictBue cosieil ¢ meTamuiamu, OCOOCHHOCTH JITHX peakuuil. B3aumopeictue
conet ¢ comsamu. Mcmonp3oBaHue TaONUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTHUKHU
XMMHUUYECKUX CBOMCTB COJICH.

O06001meHne cBefieHN 00 OKCUIaX, UX KIacCU(UKAIIUU U CBOMCTBAX.

['eHeTnueckue psAabpl MeTayla W HeEMeTaula. | eHeTHyeckas CBSA3b MEXKIY KIacCaMu
HEOPTaHWYECKUX BEIIECTB.

OKHUCITUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

Onpenenenue CTENEHEH OKHUCICHUS ISl AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX
KJIacCOoB. Peaknum HWOHHOrO OOMEHAa M OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC PEaKIUU.
OKucnuTeNnb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTaHOBIICHUE. COCTABICHUE YPAaBHEHUM
OKUCIIUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKIIUM METOIOM DJIEKTPOHHOTO OajlaHca.

CBolCTBa NPOCTBIX BEMIECTB — METAUIOB U HEMETAIJIOB, KHUCJIOT U COJEH B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

JemoncTpanun. BzaumoseiicTBue pacTBOpOB XJIOpHUJIa HATpUs W HHUTpara cepedpa.
[lonmyyeHne HEpacTBOPUMOIO THAPOKCHAA W B3aUMOJCWUCTBUE €ro C KHUCIOTaMH.
B3aumonelictBue KHCIOT C OCHOBAaHMAMH. B3amMoaencTBHE KHCIOT C OKCHIAMHU
METaJlJIOB. B3anmMopaencTBue KHCIOT ¢ MeTalaaMH. B3auMoaencTBue KHUCIIOT C COJISIMU.
BzaumopelicTBue mienoder ¢ KUCIOTaMU. B3aumMopeicTBue Ieaouell ¢ OKCHUAaMU
HEMETAJUIOB. B3anmmoaencTBue WIENOYENM C  COJSIMM. [lomyyenne u CBOWCTBa
HEpAaCTBOPHMBIX OCHOBaHWA. B3anMoneiicTBHe OCHOBHBIX OKCHIOB C KHCIIOTaMHU.



BsaunMozeiicTBe OCHOBHBIX OKCHUIOB C BOAOW. B3amMoaelCTBUE KUCIOTHBIX OKCHUIIOB C
[IeJ0YaMH.

IIpakTudyeckue padorTsl 4. YCIOBUS TCUCHUS XUMUUYECKUX PEAKLIMI MEXKYy pacTBOpaMH
AJIEKTPOJIUTOB J0 KOHIIA.

5. PenieHne sKkCiepuMEHTaNIbHBIX 3a71a4.

HTorosasi KOHTpoOJILHAsE padoTa 3a Kypc Xumum 8 kjacca

9 kJ1ace

Brenenune. OO11ast XapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKUX PEAKIIUI
[lepnognuecknit 3akoH u llepmommueckas cucrema xumudeckux snemeHtoB /. .
MenneneeBa

XapakTepUCTHUKA 3JIEMEHTA IO €ro MOJO0XEHUIO B [lepnoanyueckon cucTeMe XMMUYECKUX
anemenToB [l. . MenneneeBa. CBOMCTBA OKCUJIOB, KUCJIOT, OCHOBAaHUM U COJICH B CBETE
TEOPHUHU JICKTPOIUTAYECKON TUCCOLMALIMU U OKUCIIEHUS-BOCCTAHOBIICHUSL.

[Tonsitue 0 mepexoaHbIX 3JeMeHTax. AMMOTEepHOCTh. ['eHeTHuUecKuil psij MepexoaHOro
DJIEMEHTA.

[lepuonnueckun 3akoH u llepuonnueckas cucremMa Xxumudeckux diemeHtoB J[. .
Menpeneena.

XUMHUYECKAsT OpraHu3aius >KUBOM M HEKHUBOW MNPUPOAbI. XUMHYECKUH COCTaB spa,
MAaHTUHU U 3€MHOM KOpbl. XUMHUUYECKHUE DJIEMEHTHI B KJIETKAX JKUBBIX OpraHu3MoB. Makpo-
Y1 MUKPOJJIEMEHTHI.

O06o00uIeHne CBeeHUI 0 XMMHYECKUX peakiusax. Kinaccupukanus XUMUYECKUX peakiui
M0 Pa3JIMYHBIM MPU3HAKAM: «YHCJIO U COCTAB PEArupyrominx U o0pa3yroIIMXcs BEIIECTBY,
«TETIOBOM 3(PDEeKT», «HAMpaBICHUE», «U3MECHEHUE CTEIECHEW OKHCIICHHUSI 3JIEMEHTOB,
00pa3ymolIMX pearupyromue BeliecTBa», «(a3za», «HUCIOJB30BAHUE KaTalld3aTOPay.
[lonaTHE O CKOpPOCTH XHMMHUYECKOW peakuuu. DaxkTopsl, BIHSIOIIKAE HA CKOPOCTh
XUMHUYeCcKux peakiuil. Katanuzarops! u katanu3. MTHruOuTopsl. AHTHOKCUIAHTHI.
Hemonctpanuu. Paznuunsie ¢opmbl Tabmumsl J[. WM.MenneneeBa. Mojaenu aTtomos
JIEMEHTOB |—-r0 mepuoaoB. Mojenb CTpoeHusi 3eMHOTro Imapa (MOmepeyHbI pas3pes).
3aBUCHUMOCTh CKOPOCTHM XUMHUYECKON pEeakUuH OT MPUPOAbl PEATUPYIOLIUX BEIIECTB.
3aBUCHUMOCTh CKOPOCTU XMMUYECKOW PEAKIIUA OT KOHIICHTPALIMN PEAruPYyIONIUX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKuuu OT IUIOMIAJH CONPUKOCHOBEHHS
pearupyronmx BEMECTB (KKUISLIUN CIIOM).

JlaGopartopusbie onbIThl 1. [TomyueHnue ruipokcuia IMHKA U UCCIIE0BAHUE €T0 CBOMCTB. 2.
MognenupoBanue mnocrpoeHus llepruoanueckoil CUCTEMBl XUMUYECKUX JIeMEHTOB [l
HU.MenneneeBa

Jluarnoctuyeckasi KOHTpOJIbHasi paboTa

Tema 1. MeTanisl

[Tonoxenne w™etawioB B Ilepuoamyeckon cucreMe xumMuueckux osneMeHtoB J[. M.
MenaeneeBa. Metaiuinueckasi KpUCTAJUIMYECKAsT PEIIETKA U METALUIMYECKAST XUMHUUECKAs
cBsa3b. OOmume ¢usnyueckne cBoicTBa MeTawioB. CrilaBel, WX CBOWCTBA W 3HAYCHHE.
XUMHUYECKHE CBOMCTBA METAIJIOB KAK BOCCTAHOBUTEJIEH, & TAKKE B CBETE UX IOJIOKEHHUS B
AIEKTPOXUMUYECKOM PSIy HANPSIKEHUN METAJLJIOB.

Koppo3sust metannoB u criocoObl 60ps0BI ¢ Hell. MeTtamisl B mpupoae. O01ue crnocoobl ux
MOJTy4YECHUS.



OO1as xapaKTepUCTHKA HIEIOUYHbIX MeTaioB. Metamisl B mpupoze. O0mue crnocodb! ux
nosryueHus. Ctpoenue aromoB. lllenodnble MeTaIbl — MPOCTHIE BenlecTBa. BaxkHeimune
COEIMHEHUS 1IEJIOYHBIX METAJIIOB —OKCH/IbI, THIPOKCHUIBI M COJIU (XJIOpUbI, KapOOHATHI,
cynb(aTel, HUTpPAThl), UX CBOMCTBAa M NPUMEHEHUE B HApOJHOM Xo3sicTBe. KanmiiHbie

yao0peHus.
OO01mast xapakTepucTrKa AJIeMEHTOB TMaBHOW moAarpynmsl Il rpynmsl. CTpoeHue aToMoB.
[IlenoyHO3eMeNbHBIE METAIBI — MPOCThIE BEIIeCTBAa. BakHEWIHME COeTUHEHUS

HIETIOYHO3EMENbHBIX METAJUIOB — OKCHUIbI, THAPOKCUABI U CONU (XJIOPHIIBI, KapOOHATHI,
HUTPATHI, CyIb(haThl, hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO3HCTBE.
Amromunuii. CTpoeHue aroma, GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTOTO BEIIECTRA.
CoenuHeHuUs alIOMUHUSA — OKCHUJ] U TUAPOKCU, UX aMpOTepHBIN XapakTep. Baxkuelnmne
conu amoMuHus. [I[pumMeHeHne amoOMHUHUS U €70 COCTUHEHU.

Kenezo. Ctpoenue aroma, puznueckue M XUMHYECKUE CBOMCTBA MPOCTOrO BEIIECTBA.
['enetnueckue psasl Fe2+ u Fe3+. BaxkHeilmue coim xene3a. 3HAYEHUE KEJe3a U €ro
COCAUHEHUHN IS IPUPOJBI U HAPOJHOI'O XO35AMCTBaA.

JemoncTpauuu. OOpa3ipl LIENOYHBIX M IIEJTOYHO3EMENBHBIX MeTauioB. O0pa3ibl
CIIaBOB. B3amMozaencTBue pacTBOPOB KUCIOT M cojed ¢ MerasmaMu. llomyyenue
IMAPOKCUIA QJIIOMMHHUSA M HCCIEIOBAaHME €ro CBOWCTB. B3ammonencrBue xeneza C
cosistHOM kucnoToi. [lomyyenue runpokcuaos xxenesa (II) u (I11) u uzyuenue ux cBONCTB.
[TpakTrueckue padoThl. 1. OcCylecTBIEHHE LEMOYKH XUMHUYECKHX MpEeBpalICHUM. 2.
[TonmydyeHrne U CBOMCTBA COCAMHECHUN METAJIOB. 3. PellleHne 3KCNEpUMEHTANIBHBIX 3a7a4
Ha PacIlO3HABAHUE U MOJyYEHUE COEAUHEHNN METAILIOB.

KonTtponbsHas padora Nel o teme : MeTanibny

Tema 3. Hemertayel

OOmasi xapakTepucThKa HEMeTauioB: moJjiokenne B Ilepuoanueckoil cucteme
xuMudeckux saemenToB . L.Meneneena,

OCOOEHHOCTH  CTPOEHHUS  aTOMOB, OJJIEKTpooTpunarenbHocTh (D0) kKak  Mepa
«HemeTammyHocTH», pag D0. Kpucrammueckoe CTpO€HHWE HEMETAIIOB — IPOCTHIX
BemiecTB. AytoTponus. Pu3nueckue CBoicTBa HeMeTaIOB. OTHOCUTEIBHOCTh MOHATHUI
«METaJU» U «KHEMETAJL».

Bonopona. Ilomoxenue Bogopoaa B Ilepuoguueckoil CHCTEME XUMHAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne atoma U MoJIeKyJbl. Du3sndyeckne U XUMHYECKHE CBOMCTBA
BOJIOPOJIa, €0 MOJYyYEeHUE U IPUMEHEHHE.

Bona. Crpoenne Monekynsl. Bomoponnas xumudeckas cBsA3b. Dusznueckue CBOKCTBA
BOJbl. AHOMaJIMM CBOMCTB BOABL. [ uapodunbHble U TUApodOOHBIE BEIIECTBA.
Xumuyeckne cBorcTBa BoAbl. KpyroBopor Boawl B mpupone. Bomoouuctka. Anpanus
BOAbI. beiTOBBIE (DrIIbTPBEI. MUHEpanbHbIe BOABL. JucTuiinpoBaHHas BoJia, €€ MOJyueHUe
Y IPUMEHEHHUE.

O6mast xapakrepuctuka rajgoreHoB. Ctpoenue atomoB. IIpocTsie BemecTBa 1 OCHOBHbIE
COEIMHEHUS TaJIOTeHOB, UX cBoiicTBa. Kparkue cBenenus o xjope, Opome, prope u HOJE.
[IprumeHeHne rajJoreHoOB U UX COCIMHEHUN B HAPOJHOM XO35IMCTBE.

Cepa. CtpoeHue aToma, ajJIOTPOINHUSA, CBOMCTBA M MPUMEHEHHE POMOMYECKOW Cephbl.
Oxkcunsl cepol (IV) u (VI), ux nonyuenue, cBoiicTBa U mpuMeHenue. CepHasi KUCIIOTa U €€
COJIM, UX PUMEHEHUE B HAPOJHOM XO35MCTBE. [IpON3BOACTBO CEpHON KUCIOTHI.



A3otr. CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BeUleCcTBA. AMMHUAK, CTPOCHHUE,
CBOWCTBA, IMOJy4YeHUE U TpuMeHeHue. ConM aMMOHMS, MX CBOWCTBA U IPUMEHECHHE.
Oxcunpl azota (II) u (IV). A3oTHas kuciora, ee cBoiicTBa W npuMeHeHue. Hutparsl u
HUTPUTHI, MpoOJEMa UX COJEPKaHUS B CEIbCKOXO3SUCTBEHHOW MPOAYKIHMH. A30THBIC
yao0peHus.

®ochop. CrpoeHue aTroma, ajIOTpONusi, CBOMCTBa Oenoro um kpacHoro d¢ocdopa, Ux
npumeHenue. OCHOBHbIE coemHeHus: okcull ¢pocdopa (V) u oprodocdopHas Kuciora,
docdater. DochopHbie yTO0OpEHHS.

VYrnepoa. CTpoeHne atoMma, allJIOTPOTHS, CBOMCTBAa Moaudukaiuii, mpumeHeHne. OKCUapl
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalblUT, CO/Ia, MOTAIII, UX
3HAYECHUE B IIPUPOJIE U )KU3HU YEIOBEKA.

Kpemnuii. Ctpoenne atoma, KpUCTAIIMYECKUM KPEMHUM, €r0 CBOMCTBA U NPHUMEHEHUE.
Oxcug kpeMuus (IV), ero npupoHbie pa3HOBUAHOCTU. CUIMKAThL. 3HAYCHUE COCAUHEHUM
KPEMHUS B )KUBOU U HEXXUBOM mipupoie. [[oHsITHE 0 CUIIMKAaTHON MPOMBIIUIEHHOCTH.
Hemouctpauuu. I[lonydyenune u pacno3HaBanue Boaopoaa. KauecTBeHHas peakius Ha
rajoreHuI-uoHbL.. B3anMoaencTBre KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO.
JlabopaTopHbie onbIThl. O3HaKOMJIEHHE C COCTaBOM MHHepaidbHOUW Bojabl. 30. CBolicTBa
paz0aBiieHHON cepHOUM KucioThl. M3yueHue cBOMCTB ammuaka. Pacrno3naBaHue coseit
ammoHusi. ['openue docdopa Ha Bozmyxe u B kuciopojie. PacnosnaBanue ocdaros.
['openue yris B kucnopoje. [lepexo kapOoOHATOB B THAPOKAPOOHATHI.

[Ipaktuueckue paboThl. 4. PemeHue skcnepuMeHTANbHBIX 3amad no teme «lloarpynmna
kucioponay. 5. [lonyuenue, coOupanue u pacrno3HaBaHUE Ta30B.

KonTtponbshas padora Ne2 o teme : HemeTamibn

Tema 5. O00OmIeHNE 3HAHUM MO XMUMHHM 3a KypC OCHOBHOHM mIKojbl. IloaroroBka
rocynapctBeHHoO# utorooi arrectraruu (I'MA)

[lepuonnueckunn 3akoH u Ilepuoamyeckas cucreMa XHUMUYECKUX dieMEHTOB /[l
N.MenneneeBa. PU3NUECKUN CMBICI MTOPSIKOBOIO HOMEPA JIEMEHTAa, HOMEPOB MEPUoAa U
rpyIIbl. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B MEPUOIAX
W TIpynnax B CBETE IMPEJICTABICHUNA O CTPOCHHUM aTOMOB »JJIEMEHTOB. 3HAUYCHUE
Ileproauyeckoro 3akoHa.

Bubl XuMHU4YeCKuX CBSI3€M M THUIBI KPUCTAJUIMYECKUX PELIETOK. B3anMOCBA3b CTpOEHUS U
CBOMCTB BEILIECTB.

Knaccudukanms XMMUYECKHMX peakIUil MO pa3JuyHbIM MpU3HAKaM (YHUCIO U COCTaB
pearupyromux U oOpa3ylolUXCcsl BEHIECTB; HAJIMYUE TpaHUIbl pa3iena (a3; TeraoBOu
3¢(dexT; H3MEHEeHuEe CTENeHeW OKHUCIEHHs aTOMOB; HCIOJIb30BAaHUE KaTaIN3aTopa;
HarpasieHue nporekanus). CKOpoCTh XMMHUUECKUX PEAKIINM U

IIpenMeTHBLIMH  pe3yJIibTATAMH HM3Yy4YeHHs mpeaMeTra «XUMHS» SIBJIAIOTCS
cjeayIolue yMeHHs:



BbinyckHUK HayyHuTCs:

-XapaKTepU30BaTh OCHOBHbIE METOJbl IO3HAHMs: HAOJIOJEHUE, HU3MEpEHHE,
HKCIEPUMEHT;

-OIIUCBIBATh CBOMCTBA TBEPABIX, KHUJIKHX, TIa3000pa3HbIX BEIIECTB, BBIAEIAS MX
CYLIECTBEHHbIE IPU3HAKHY;

-pacKpbIBaThb CMBICI OCHOBHBIX XMMMUYECKHUX TMOHSATHH «aToM», «MOJEKYJay,
«XUMHYECKUM 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE BEILIECTBOY», «BAJIEHTHOCTBHY,
«XUMHUYECKasi peaklus», UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMUH;

-pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOW TEOPUU;

-paznu4aTh XUMHUECKUE U (U3HYECKUE SBICHMUS;

-Ha3bIBaTh XUMHUECKUE IIEMEHTHI

-OIPEAEIIATh COCTaB BEIECTB 0 X (popmyiam;

-OIPEJIEIATh BAJIGHTHOCTh TOMa AJIEMEHTA B COSMHECHMUSIX;

-OIPEEATh TUIl XUMUYECKUX PeaKLni;

-Ha3bIBATh MIPU3HAKU U YCIOBHSI MPOTEKAHUSI XUMHUUECKUX PEAKIIHIA;

-BBISABIIATH NPU3HAKH, CBUAETEIbCTBYIOIINE O MPOTEKAaHUM XUMUYECKON peakIuu Ipu
BBIMIOJTHEHUH XMMHUECKOT'O OIIbITa;

-COCTaBJIATh (POPMYIIbl OMHAPHBIX COCAUHEHU;

-COCTaBJISITh YPABHEHUSI XUMUUECKHUX PEAKIIHIA;

-co0II0AaTh MpaBuiia 0€301MacHO paboThl IPU MPOBEJAEHUU OIBITOB,;

-10JIb30BATHCS JIA0OPATOPHBIM 00OPYIOBAHUEM U MTOCYI0M;

-BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

-BBIUUCIISATh MACCOBYIO JOJII0O XUMUYECKOT0 JIeMEeHTa Mo (hopMyJie COeTUHEHHUS;

-BBIUMCIISATh KOJUYECTBO, 00bEM HMJIM MAcCy BEIIECTBA MO KOJIUYECTBY, OOBEMY, Macce
peareHTOB WK MPOIYKTOB PEAKIIUU;

-XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOa
Y BOJOPOJIA;

-110J1y4aTh, COOMpPATh KUCIOPOJ U BOJIOPOS;

-pacno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOJOPOI;

-pacKpbIBaTh CMBICI 3aKOHA ABOTaJpo;

-pacKpbIBAaTh CMBICIT MOHATUN «TETUIOBOM (P (HEKT peaKIumy, «MOJISPHBIA 00beM»;

-XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOWCTBA BOJIbI;

-pacKpbIBATh CMBICH MOHATUS «PACTBOP»;

-BBIUMCIISITH MACCOBYIO J0JII0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA;

-Ha3bIBaTh COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

-XapakTepu3oBaTh (PU3NYECKHMEe M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM, COJIEH;

-OIPEAEIIATh IPUHAUIEKHOCTD BELIECTB K ONPEIEIEHHOMY KJIACCY COEIMHEHHI;

-COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX COESAMHEHNUN U3YUYEHHBIX KIIACCOB,

-IPOBOJIUTH OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPTraHUYECKUX BELIECTB;

-pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCJIOT U IIEJIOYEH IO U3MEHEHHIO OKPACKH
UHIUKATOPA;



-XapaKTepU30BaATh B3aUMOCBA3b MEXAY KJIACCAMU HEOPraHWYECKUX COEIMHEHMIA;

-packpsiBaTh cMbic [lepuoauueckoro 3akona .M. Menzaeneena;

-00BSICHATh (PU3NYECKUH CMBICI aTOMHOIO (MOPSJIKOBOIO) HOMEpa XHMHUYECKOIO
AJIEMEHTA, HOMEPOB IPYIIIBI ¥ IIeproa B nepuoaudeckoit cucreme .M. Menneneesa;

-00BSICHATh 3aKOHOMEPHOCTH HU3MEHEHHUSl CTPOCHMSI aTOMOB, CBOWCTB JJIEMEHTOB B
Ipesesiax MaJbIX IEPUOI0B U IVIABHBIX NOATPYIIIL;

-XapaKTepU30BaTh XMMHUUYECKHE 3JIEMEHTHI (OT BOAOPOJA /10 KajblUs) HA OCHOBE MX
noJiokeHus: B nepuoanyeckor cucreme [[.M. MenneneeBa u 0COOEHHOCTEN CTPOECHUS HX
aTOMOB;

-COCTaBIIATh CXEMbI CTPOEHUSI AaTOMOB NEpBbIX 20 3JIEMEHTOB NEPHOJUUECKON CUCTEMBI
JI.1. Menpaeneena;

-pacKpbIBAaTh CMBICH MOHATUN: «XUMHUYECKasl CBSI3bY», «3EKTPOOTPULIATEIIBHOCTY;

-XapakTepu30BaTh  3aBUCUMOCTh  (PU3MYECKUMX  CBOMCTB  BEIIECTB OT  THMA
KPUCTAJUIMYECKOW PEIIETKHY;

-OIPEACIIATh BUJL XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCINHEHHUSX;

-1U300pakaTh CXEMbl CTPOEHHSI MOJIEKYJ BEIECTB, 0Opa30BaHHBIX PAa3HBIMU BHJIAMU
XUMHUYECKUX CBS3EH;

-pacKpbIBaTb CMBICI IMOHATUH «UOH», «KATHOH», «AHUOH», <QIJIEKTPOIUTHD»,
HEDJIEKTPOJIUTBI», <«AJIEKTPOJIMTHYECKAsT JIHUCCOLUUALUI», «OKUCIUTENbY, «CTEIICHb
OKHUCJIEHUS» «BOCCTAHOBUTENBY, «OKUCIIEHUEY, «BOCCTAHOBIICHUEY;

-OIPEAEIIATh CTETIEHb OKUCIICHUS aTOMA AJIEMEHTA B COCIMHEHUU;

-pacKpbIBaTh CMBICI TEOPHUH SJIEKTPOJIUTUYECKON AUCCOLUALINH;

-COCTaBJISATh YPABHEHHUS JIEKTPOJUTHUECKON AUCCOLUALINN KUCIIOT, IEJI0YEH, COJIEH;

-OOBSCHATh CYIIHOCTh MPOLECCa DJIEKTPOJUTUYECKON JHCCOLUMALUUA M  PEeaKIHi
MOHHOTO OOMEHa;

-COCTaBJIATH MOJHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS peaKMu OOMEHA;

-OIpeIesATh BO3MOXKHOCTh IPOTEKAHUS peaKIMii HOHHOTO OOMEHa;

-IIPOBOJAMTH PEAKIINH, IOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3JIU4HbIX BELIECTB;

-OIPEAEIIATh OKUCINUTEID U BOCCTAHOBUTEIID;

-COCTaBJIATh YPABHEHUS OKHACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINIA;

-Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUUECKON peaKInu;

-KJ1accu(UIMpOBaTh XUMHUUECKHUE PEAKIIUH 110 PA3IMYHBIM TPU3HAKAM;

-XapaKkTepu30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOEHHEM U CBOWCTBaMH
HEMETAJUIOB;

-[IPOBOAMTH OMBITHI IO MOJTYYEHUIO, COOMPAHUIO M M3YUYEHUIO XMMHYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

-pacrio3HaBaTh OIMBITHBIM IyTEM I'a3000pa3HbIe BEUIECTBA: YTIEKHUCIIbIN T'a3 U AMMHAK;

-XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMHU METAIIOB;

-Ha3bIBaTh OPraHUYECKUE BEUIECTBA MO WX (opMyJie: METaH, 3TaH, dTUJIEH, METAHOJ,
3TaHOJI, IJIULEPHUH, YKCYyCHAasl KUCJIOTa, aMUHOYKCYCHAasl KHCIIOTa, CTE€APUHOBAsI KHUCIIOTA,
OJIEMHOBas KMCJIOTA, III0KO034;

-OLICHUBAaTh BJIMSIHUE XMMUYECKOI'O 3arpsi3HEHHs] OKPYKAIOLIEH Cpelpl Ha OpraHu3M
YEJI0BEKa;

-rpaMOTHO 00paIIaThCs C BEIIECTBAMH B OBCEAHEBHON KU3HU

-ONPEAENIATh BO3MOYKHOCTh MPOTEKAHHUS PEAKUHMA HEKOTOPbIX MpEeACTaBUTENEH



OpraHM4eCKMx BCHICCTB C KHUCJIOPOAOM, BOAOPOAOM, MCTALJIaMM, OCHOBAHUAMMU,
rajorcHamMu.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

-BBIIBUTATh W TIPOBEPSITh SKCIICPUMEHTAIBHO THIIOTE3bI O XHMHUYECKUX CBOMCTBaxX
BEIIICCTB Ha OCHOBE MX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYyIaTh B XUMHYECKHE
peakiuu, 0 XapakTepe ¥ MPOoAYyKTaX Pa3IuIHbIX XUMHUYECCKUX PEAKIIHA;

-XapaKTepPU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABIIWBATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKY JTAaHHBIMHU XapaKTePUCTUKAMH BEIICCTBA,;

-COCTaBIIATh MOJICKYJIIPHBIC U TIOJIHBIE HOHHBIC YPAaBHEHUS 110 COKPAIEHHBIM HOHHBIM
ypaBHEHUSIM;

-IIPOTHO3MPOBATh  CIOCOOHOCTh  BEMIECTBA  MPOSBIATH  OKHCIUTEIBHBIC WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C yYETOM CTENEHEH OKHCIICHUS 3JEMEHTOB, BXOSIIMX B
€ro COCTaB;

-COCTaBIIAITb ~ YpaBHEHUSI  pEaKIUd, COOTBETCTBYIOIIUX  IOCJIEI0BATEILHOCTH
pEeBpaIleHU HEOPTaHUYECKHUX BEIECTB PA3IUYHBIX KIIACCOB,;

-BBIJIBUTATh M TPOBEPATHh IKCIEPUMEHTAJIBLHO THUIOTE3bl O pe3yjbTaTax BO3JEHCTBUS
pa3nuyHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON PEaKIInu;

-MCTOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS JI1 SKOJOTUYECKU T'PAMOTHOTO MOBEJCHUS B
OKpYXarolen cpee;

-HCTIOJIb30BaTh MPHOOPETCHHBIC KITFOYEBBIC KOMIIETEHIINN MPH BBITTOJTHCHHH MPOSKTOB
U y4eOHO-MCCIEeOBATENbCKUX 3a/ad 0 M3YYEHHIO CBOWCTB, CIOCOOOB TMONTYYCHHS H
pacro3HaBaHMsI BEIICCTR;

-00BEKTUBHO OIICHUBATh HH(OPMAITHIO O BEIIECTBAX M XUMUYECKHX MPOIIECCax;

-KPUTHYECKU OTHOCUTHCS K TICEBIOHAYYHON MH(MOPMAIH, HETOOPOCOBECTHOM peKiaMme
B CpPEICTBaX MacCcOBOM MH(MOPMAITNH;

-OCO3HAaBaTh 3HAUYECHHUE TEOPETHUYECKUX 3HAHMM 10 XUMHH I TPAKTHIECKOU
NeSATEeTbHOCTH YEeI0BEKa,;

-CO3/1aBaTh MOJEJIM M CXEMbl I PEIIeHUs Y4YeOHBIX M TI03HABATENBHBIX 3a7adY;
MOHUMATh HEOOXOMMOCTh COOJTIOICHUS TIPEINUCAHNM, TPEIaraeMbIX B MHCTPYKIIHSIX 110
WCITIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.
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