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IHHosscHauTeapbHAA 3aIIMCKA

Pabouast mporpamMma 1o XHMHH Ha yPOBEHb OCHOBHOTO 00IIIEro 0Opa3oBaHus I
oOyyaromuxcst 8-9-x kmaccoB MAOY «IlepeBanoBckas COLL» pazpaboTana B COOTBETCTBUU
C TpeOOBAHUSIMH:

o  ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepauun»;

e mnpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepasbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIFHOTO CTAHIapTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuM (eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

o mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpTraHM3aIUK M OCYIIIECTBIICHUS 00pa30BaTEIIEHOM JISATSIIBHOCTH 110 OCHOBHBIM
o0mreo0pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTeIbHBIM NIPOTrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

o KoHnenmmu npenogaBanus yaeO0HOTO mMpeameTa «XuMus»,

o KoHmenmmu 3K0JI0THYeCcKOro 00pa3oBaHus B CHCTEME OOIIero 00pa3oBaHus;

o KOMIUIEKCHBIM TUTAHOM MEPOTIPUSATHH TI0 TOBBIIICHUIO KA9eCTBA MAaTEMaTHISCKOTO
Y €CTECTBCHHO-HayYHOTO 00pa3oBanus Ha niepro a0 2030 roxa;

o (Il 2.4.2.4283-26 «CaHuTapHO-3MTUIEMHOJIOTHIECKHE TPEOOBAHMS K OpraHu3aIisam
BOCITUTAHUS U 00yUEHUSs, OT/IbIXa U O3/I0POBJICHUS JETEH U MOJIOICKINY,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 02.06.2026 Neo
19;

e CanlluH 1.2.3685-21 «['urneHndeckrne HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHUTO
0e3omacHOCTH U (MiIK) O€3BPEAHOCTH TS YeaoBeKa (PaKTOPOB CpeIbl OOUTAHUSY,

YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2.

PaGouas mporpamMmmMa opueHTHpOBaHA Ha LIEJeBbIe IPUOPUTETHI, CPOpPMYIHpPOBaHHBIE B
(dbenepanbHOl pabouel mporpaMme BOCIIUTaHUS U B paboueii mporpamme Bocnutanus [[bOY
«Cpennsis mkoma No 1».

[IporpaMma 1o XuMuu Ha ypOBHE OCHOBHOTO 00111ero 00pa30oBaHusi COCTAaBJICHAa HA OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOCHHs OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, npeacrarieHHbx B PI'OC 00O, a Takke Ha OCHOBE defiepaaTbHON
paboyeil mporpaMMbl BOCIIMTAHUS U C YU€TOM KOHIICTIIIMHU MTPEToaBaHus y4eOHOTO
npeaMeTa «XuMHS» B 00pa3oBaTelIbHBIX opranu3amnusax Pocculickoit deaepanum.

[Tporpamma Mo XMMHH JaeT MpeACTaBIeHHE O eI, 00IIel cTpaTeruu 00yJeHu s,
BOCIIUTAHUS U PAa3BUTHS OOYYAIOIINXCSl CPEICTBAMHU YUEOHOTO MpeMeTa, YCTaHABIUBACT
o0s13aTeNbHOE TIPEIMETHOE COJIEPKaHKe, IPEyCMaTPUBAET Pacpe/ie/ieHHe ero Mo Kiaccam
U CTPYKTYPUPOBAHUE TI0 pa3/iesiaM B TeMaM IPOTPaMMBI TI0 XUMHH, OTIPEIEIISAEeT
KOJINYECTBEHHBIE M KaUeCTBEHHBIE XapaKTEPUCTHKU COACPKAHHS, PEKOMEHTyEMYIO
MOCJIEIOBATEIBHOCTh H3YUSHHSI XUMHH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JJOTUKH y4eOHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJatOMuXCs, ONPEAeNseT
BO3MOYKHOCTH IIpeMeTa JUIsl pealu3auy TpeOOBaHMid K pe3yibTaTaM OCBOCHHUS OCHOBHOI
00pa3oBaTebHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMus, a TaKKe



TpeOOBaHUH K pe3yabTaTaM 0OydeHHUs: XMMUHU Ha YPOBHE LIEJEH U3y4eHUs IpeaMeTa 1
OCHOBHBIX BHJIOB y4€OHO-II03HABATEIBHON ESTEIILHOCTH 00YJaIOIIEerocs 10 OCBOCHHIO
y4eOHOTO COepIKaHusl.

3HaHUEe XUMHH CIYKUT OCHOBOH JIIst JOPMUPOBAHHS MUPOBO33PEHHUST 00YJarOIIETOCs, €ro
IIPE/ICTaBICHUI 0 MaTepUaIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPalOT (HOpMUpYEMBIE
XUMHEN MpeACTaBICHUS O B3aUMOIIPEBPALLEHUSAX SHEPIrUU U 00 3BOJIIOLMU BEILIECTB B
IIPUPOJIE, O MYTAX PELIEHUs IT100aIbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA —
CBIPBEBOI1, SHEPIreTUUECKOM, MUILEBOM U 3KOJIOTMYECKON 6€301acHOCTH, TpodiieM
3paBOOXpaHEHHUS.

N3yuenne xumuu:

e CIOCOOCTBYET pealin3alii BO3MOXHOCTEN AJIsl CaMOPa3BUTHSI U (POPMUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 001el U (yHKIIMOHAIbHON I'PaMOTHOCTH,

e BHOCHT BKJIaJ] B )OPMUPOBAHNE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN
oOyuarouuxcs, HaBbIKOB UX CAMOCTOSITEIbHON y4eOHOM AeSITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX U HCCIIEA0BaTENbCKUX YMEHHM, HEOOXOUMBIX KaK B
MTOBCETHEBHOM KM3HU, TaK U B MPOo(deccnoHalIbHON JIeSTEIbHOCTH,

e 3HAKOMHUT CO CHEIU(PHUKON HAYUHOTO MBILUICHHUS, 3aKJIaJbIBAET OCHOBHI IIEIOCTHOTO
B3IJIsJ1a Ha €JMHCTBO IIPUPOJIbI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM ITAlloM B
(hopMHUPOBAaHUM €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH O0YyYaIOIINXCS;

e cIocoOcTBYET (GOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBO BKJIa/l B 9KOJIOTHYECKOE
00pa3zoBaHue 00yUJAIOIIUXCS.

JlanHbIie HanpaBIeHUs B OOYYCHUH XUMHH 00SCIIEUNBAIOTCS CTICIIU(BUKON COACPIKAHUS
y4eOHOTO TpeIMeTa, KOTOPBIH SBJISICTCS IMEeJaroTHUeCK aJalITUPOBAHHBIM OTPaKEHHUEM
0a30B0Oil HAyKH XMMHHU Ha OTIPEICIICHHOM 3Tarle e¢ Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHusi OPUEHTHUPOBAH HA OCBOCHUE
00y4arOUIUMUCS CUCTEMbI IEPBOHAYANIBHBIX OHATUH XUMHUH, OCHOB HEOPTaHUYECKON XUMUU
Y HEKOTOPBIX OTAENbHBIX 3HAYMMBIX IMOHSATUN OPraHUYEeCKOM XUMUH.

CprKTypa COACPIKAHUSA ITPOTPAMMBI 110 XUMHUH C(l)OpMI/IpOBaHa Ha OCHOBC CUCTCMHOI'O
nmoaxoda K €€ NU3y4CHHUIO. Cozlepx(aHHe CKJIaabIBACTCA U3 CUCTCMbI MMOHATUHA O XMMHUYECKOM
QJICMCHTC M BCIICCTBC U CUCTCMbI MMOHSATHHA O XMMHYSCKOM pe€aKuuu. O0€ 3TH CUCTEMBI
CTPYKTYPHO OpraHHU30BaHbI IO IIPUHIUITY MTOCJICAOBATCIBHOT'O PA3BUTHUA 3HaHWH Ha OCHOBE
TCOPCTHUCCKUX Hpe,Z[CTaBJ'IeHI/Iﬁ Pa3HOro ypoBH:.:

e ATOMHO-MOJICKYJISIPHOTO Y4€HHA KaK OCHOBBI BCETO €CTCCTBO3HAHMS,

. Hepnozumecxoro 3aKOHa I[I/I MeHpeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

e YUYCHUA O CTPOCHUH aTOMa U XHUMHUYECKOM CBS3H,

. HpeﬂCTaBHeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Aucconuanuu BEIIECTB B paCTBOpPaAX.

TeOpeTI/I‘{CCKI/IC 3HAHUA paCCMATPpUBAOTCA HAa OCHOBE SMITUPUYCCKHU IMOJTYYCHHBIX U
OCMBICJICHHBIX (baKTOB, PAa3BUBAIOTCA TOCIICAOBATCIILHO OT OAHOTO YPOBHS K IPYIromMy,
BBITIOJIHAA (bYHKI_II/II/I OOBSICHEHUS U IMPOTrHO3UPOBAHUA CBOMCTB, CTPOCHUSA U BO3MOXKHOCTEH
MPaKTUYCCKOT'0 ITPUMCHCHH U NOJTYYCHHUA N3YyU1dCMbIX BCIICCTB.



OcBoeHue MporpamMmmsbl IO XUMHUH CTIOCOOCTBYET (POPMUPOBAHHIO MTPEICTABICHHS O
XUMUYECKON COCTABJIAIONIEH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOILIEHUs K HAYyYHOMY 3HaHUIO M METOJIaM IIO3HAHUs B Hayke. [3ydeHue
XUMMH IPOUCXOJUT C MPUBJIEUEHUEM 3HAHUHN U3 paHee N3yYEHHBIX yUEOHBIX MIPEIMETOB!
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacces» u «®dusuka. 7 Kimacey.

[Ipu n3yueHnn XUMUU TPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOI HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOH JeATEIHHOCTH YEJIOBEKA M KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBI. 3aJjaua y4eOHOI0 IIPeIMETa COCTOUT B
(OpMHPOBAHUH CHCTEMBI XUMHUYCCKUX 3HAHUN — BOXKHEUIHNX ()aKTOB, IOHITUN, 3aKOHOB H
TEOPETUUYECKUX MOJIOKESHHH, TOCTYIMTHBIX 00001IeHN I MUPOBO33PEHUECKOTO XapaKTepa,
s3bIKa HAYKH, B HpI/I06HIeHI/H/I K HAYYHBIM METOJiaM NO3HAHUA IMPH U3YUCHHUH BCUICCTB U
XUMHMUYECKUX peaklnii, B GOPMHUPOBAHUM U Pa3BUTUH MO3HABATEIbHBIX YMEHUN U UX
MPUMEHEHUH B Y4€OHO-TI03HABATEIIbHON U YUeOHO-MCCIIEIOBATEILCKON IEATETbHOCTH,
OCBOEHHMH TMPABUIJI 0€30MMaCHOTO 00paIlleHHsI ¢ BEIIeCTBAMH B TTOBCEAHEBHOM KU3HHU.

[Tpu n3yueHnn XUMHUU Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs BAKHOE 3HAUCHHUE
MPUOOPEH TaKue 1IN, KakK:

e (opMUpOBaHNE UHTEIUIEKTYATHHO PA3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITETLHOMY IPUHSTHIO PEIICHUH,
CIIOCOOHOM aAanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKHU3HH;

e HAIpPaBJIECHHOCTh OOYUEHHUS Ha CHCTEMATHYECKOE MPUOOIICHNE 00yJaIONTUXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON NESATEIbHOCTH, HAYYHBIM METO/1aM MO3HAHMS,
(hopMUPYIOIUM MOTHUBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

e 00ecredeHne yCIIOBHH, CIIOCOOCTBYIOMIMX MPHUOOPETEHUIO 0OYJAIOIIIMMHUCS OTIBITA
pa3zHoo0pa3HOM NesTENbHOCTH, MO3HAHUS ¥ CAMOTIO3HAHHUS, KIIFOUEBBIX HABBIKOB
(xTFOUEBBIX KOMITETEHIIN# ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIsl Pa3IHUHBIX
BU/JIOB JIEATEIHHOCTH,

e (¢opMupoBanue oouIeil PYyHKIHOHAIBHON U €CTeCTBEHHO-HAyYHOU IrpaMOTHOCTH, B
TOM YHCJI€ YMEHHUI OOBACHATDH U OLICHUBATH SBJICHUS OKPYKAIOLIEr0 MUPA,
WCIOJIb3YS 3HAHUS U OTIBIT, MOJIyYEHHBIE PU U3yYECHUN XUMUH, TPUMEHSAThH UX MIPU
pelieHny mpobiieM B MOBCEAHEBHOM KU3HU U TPYAOBOH J€ATEIbHOCTH;

e (opMupOBaHUE y 00YYAIOIIUXCS TYMAHUCTUYECKUX OTHOILICHUH, TOHUMaHUS
LEHHOCTU XUMHYECKUX 3HAHUH JIJIs1 BBIPAOOTKU HKOJIOTUYECKH 1€1eC000pa3HOro
MOBEACHUS B OBITY U TPYJOBOM NEATEILHOCTH B LIEISIX COXPAHEHHUS CBOETO
3I0POBbSI U OKPYKAIOIIEH MTPUPOIHOM Cpebl;

e Ppa3BUTHE MOTHUBAIMHU K OOY4EHHIO, CHIOCOOHOCTEN K CAMOKOHTPOJIIO
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHUS 00III€YeIOBEYECKIX [IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH AalbHEHIIEro
o0yueHusl.

OO11ee yncao 4acoB, OTBEICHHBIX JJISl U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO 0O0IIEro
obpazoBanus, coctaBisier 136 yacoB: B 8-M kiacce — 68 yacos (2 yaca B Hezelnio), B 9-m
Ki1acce — 68 vacos (2 yaca B HEZIENIO).

Jl1a peanuzanuu MporpaMMbl HCTIONB3YIOTCA YUeOHUKH, JOMYIEHHBIE K HCIIOIb30BAHUIO
MIPH peaTn3aliii UMEIOIIUX TOCYAapCTBEHHYIO0 aKKPEAUTAIINI0 00pa30BaTeIbHBIX MPOTPAMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIET0, CpeIHero o0Iero oopa3oBaHus OpraHu3alusIMy,



OCYIIECTBISIOMIMMH 00pa30BaTENbHYIO NEeSITEIBHOCTD, MPHKa30M MHUHIIPOCBEIICHUS OT
22.06.2026 Ne 436:

e Xumus: 8 kiacc: 6a30BbIil yPOBEHb: yueOHUK; 5-¢ u3aanue, nepepadorantoe /
lNadpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AO «3narenbcTBo
"[Ipocaenienue"»;

e Xumus: 9 kiacc: 6a30BbIil yPOBEHb: yueOHUK; 5-¢ u3aanue, nepepadorantoe /
lMadpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AO «13narenbcTBoO
"[Ipocsemenue’»;;

o < . >

DNEKTPOHHBIE 00pa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIC K UCIIOIH30BAHHIO TIPU PEATU3aIluU
NMCHOIIIUX FOCYI[apCTBCHHYIO aKer)II/ITaHI/IIO 06p330BaTeHI>HI>IX nporpaMM HaA4YaJIbHOTO
00111eT0, OCHOBHOTO OO0IIEro, CPeAHEro 00IIero oopa3oBaHus MPUKa30M MUHIIPOCBEIEHUS
ot 23.07.2025 Ne 551:

e  Xwumus. OcHoBel xumu. 8 xinace. AO «M3nmatenberBo "TIpoceenienne';
Xumus 8. 000 «CBEPOBPA3OBAHUEY:

Xumus, 8-9 knaccel. TAOY BO MI'TLV;

o <,.>

Coaep:kaHue y4eOHOIo npeaMera

o
8- KJ1acce
HepBOHa‘IaJIBHbIe XUMHNYECKHE IMOHATUA

Hpez[MeT XUMHH. PoJIb XMMMU B JKM3HU YEJIOBEKA. XHUMUSA B CUCTEME HayK. Tena n BCIICCTBA.
dusnyeckue cBOCTBA BCIICCTB. ArperaTHoe COCTOSIHUE BCIICCTB. Ilousrue o METOJax
MO3HAHUS B XUMHUHU. UncThie BE€IICCTBA U CMECH. Cnoco0x1 pa3aciicHusd cMeceH.

ATOMEI 1 MOJICKYJIBI. Xumudaeckue 31eMeHThl. CHMBOJIBI XMMHYECKHX 3JICMCHTOB. HpOCTHe
X CJIO0XXHBIC BC€IICCTBA. ATOMHO'MOHGKYHH}T)HOC Y4CHHC.

XumMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH ITOCTOSTHCTBA
CoCTaBa BCIICCTB. OTtHocuTeNnbHas aToMHas Macca. OTHOCHTEIbHAs MOJICKYJISIpHAaA Macca.
MaccoBas g0Jsi XUMHYECKOT0 DJIEMEHTA B COCTMHEHUU.

KoaunuectBo BelllecTBa. MoJIb. MOHﬂpHaﬂ Macca. B3auMocCBs3b KOIMYECTBa, MacChl U YHCIa
CTPYKTYPHBIX CIUHHIL BCIICCTBA. Pacdetsl no (I)opMynaM XUMHUYECKHUX COCIMHEHUI.

du3znyecKkre U XUMHUYECKHUE SBICHUS. XUMHUIECKast pCaKkuus u €€ MprU3HaKH. 3akoH
COXpPAaHCHUSA MACChI BEIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/Iq)I/IKaI_II/ISI XUMHNUYCCKHUX

peakiuii (CoeIMHEeHNs, Pa3IOKEHNUS, 3aMEICHUs, 0OMEHa).

XHMHUYEeCKHI IKCIIEPUMEHT:



3HAKOMCTBO C XUMHUYECKOU TOCYIOM, TpaBHiiaMu pabOThI B JTa00OPAaTOPUU U IPUEMAMH
oOpaiteHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YUEHUE U ONMCaHUE PUBNICCKUX CBOHCTB
00pa3I0B HEOPraHMYCCKUX BEIECTB, HaOMoAeH e hu3nUecKuX (IUIaBJICHHE BOCKA, TasHUE
JbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE U KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOpEHHE
CBEYH, MPOKATUBAHKE MEIHOM MMPOBOJIOKH, B3aUMOICHCTBHE MeJla C KMCIOTON) SIBIICHUIH,
HaOJIIOJICHUE U ONMCAHUE MPU3HAKOB MPOTEKAHMSI XMMHUSCKUX peakiuil (pas3ioxKeHue
caxapa, B3auMOJICHCTBUE CEPHOI KUCIIOTHI C XJIOPHIIOM Oapusi, pa3iokeHue THAPOKCHIa
menu (1) mpu HarpeBaHuu, B3aMMOICHCTBHE XKese3a ¢ pactBopoM cosn meau (1), m3yuenue
croco0OB pa3eNIeHUs CMECEH: C IOMOIIBIO MarHUTA, (PUIBTPOBAHKE, BHITIAPUBAHHE,
JUCTHIUIALMS, XpoMaTorpadus, MpoOBEICHUE OYMCTKU IOBAPEHHOM COJIH, HAOIOACHUE U
OTIMCaHHE PE3YNIbTATOB MTPOBEICHUS OTBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MacCHhI,
CO3/IaHUE MoJieNiell MOJICKYIT (IIIapOCTEPIKHEBBIX).

Baxnelinme NMpeaACTABUTEC/IN HECOPraHUY€CKUX BEHIECCTB

Bo3nyx — cmech razos. CocraB Bo3yxa. Kuciopoa — aieMeHT U MpocToe BEIIECTBO.
HaxoxeHue kuciopo/ia B mpupo/ie, Gu3nuecKre 1 XUMUYECKHe CBOUCTBA (peakiun
ropenust). Okcupl. [Ipumenenne kucaopoaa. CriocoObl OTyUSHHs KUCIOPO/a B
abopaTOpPHUH U MPOMBIIIIEHHOCTH. KpyroBopoT kucioposa B mpupoze. O30H —
AIJIOTPOTHAS MOAU(PHUKAILUS KUCIOPOIa.

TenoBoit a3 ekt xuMuueckoi peakiuy, TePMOXUMHUUECKUE YPAaBHEHNUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIIMH. TOIUIMBO: YTOJb U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHHE
MapHUKOBOTO 3 deKTa, pazpynieHne 030HOBOTO CIIOS.

Bonopoa — aneMeHT u mpocToe BenecTBo. HaxoxkieHne Bo1opoaa B mpupoe, pusnueckue u
XHUMHYCCKHE CBOMCTBA, IIPUMEHEHUE, CITOCOOBI ToTydeHus. KUCIOThI 1 coy.

MoutsipHbiii 00beM ra3oB. PacueTsl 1o XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoicTBa BOJbl. Bosa kak pactBopurelib. PactBopel. Hackiiennbie u
HEHACHIIIIEHHBIE pacTBOPBL. PacTBOpHMOCTH BeliecTB B Bojie. MaccoBas J10Jis BEIIeCTBa B
pactBope. XumMudeckue cBorictBa Boibl. OcHOBaHUS. Posib pacTBOPOB B IPUPOJIC U B )KU3HU
yenoBeka. KpyroBopoT Bojiel B mpupoie. 3arps3HeHue TpupoaHbIX BoA. OXpaHa M OUYHUCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus Heoprannveckux coeaquuennii. Okcuabl. Kimaccudukaius okcHioB:
cosieoOpasyronire (OCHOBHbBIC, KUCIOTHBIE, aM(POTEPHBIE) M HECOIC00pa3yIoIue.
Homenknarypa okcuaoB. @uznyueckue U XuMU4eckre cBoicTBa okcuaoB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukaiius 0CHOBaHUINA: MIENTOYX U HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBanui. @u3nyeckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyuenue
OCHOBaHHWH.

Kucnotsl. Knaccuduxanus xucnot. Homenknatypa kucinoT. @u3ndeckue 1 XUMUYECKHEe
cBoiicTBa kucaoT. Psanx aktuBHoctu metasuioB H.H. bekerosa. Ilonyuenue kucmior.

Comu. Homenknatypa cosieid. @u3nueckue U XuMHuecKre cBoiicTBa cosed. [lonyuenue
CoJIEH.



['eHeTnueckas cBsA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN.
XuUMHYECKHH IKCIIEPUMEHT !

KaueCTBEHHOE OIPEICIIEHNE COJIEPKaHUs KUCIOpoa B BO3AyXe, I0JIydeHUE, COOMpaHue,
pacrno3HaBaHHe U U3Y4YE€HHUE CBOMCTB KUCIOPO/a, HAOI0IeHUE B3aUMOJEHCTBUS BELLIECTB C
KUCJIOPOJIOM M YCJIOBHSI BOBHMKHOBECHUS M IIPEKpaIIeHusI ropeHust (Tokapa), 03HAKOMJICHHE
¢ oOpasuamu OKCHIOB M OTIMCAaHUE UX CBOICTB, IOIydeHHe, cCOOMpaHue, pacro3HaBaHUEe U
H3yuYeHHE CBOMCTB BO0poaa (ropeHue), B3auMoIeHCTBIE BO10poaa ¢ okcuaom meau (1)
(BO3MOHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB), HAOIIOICHHE 00pa3I0B BEIICCTB
KoJr4ecTBOM 1 MoJib, UcclieZIoBaHNE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IMUHOM
pPacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB € OMPEACIIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOIbI C METAIUIAMH (HATPHEM H KAJIBI[HEM)
(BO3MOHO HCIOJIb30BAHUE BHCOMATEPUAIIOB), HCCIEIOBaHUE 00Pa3lIOB HEOPraHUIECKUX
BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUSI OKPACKH UHJIMKATOPOB B pacTBOpax
KHCJIOT | IIeJIoYeH, n3ydenne B3aunmo ieiictBust okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJlJlaMH, peaklUui HelTpaau3aiuy, noydeHue HepacTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJTHOIO METalljIa IPYrUM U3 PacTBOPA COJIM, PELICHHE
SKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «BakHelne Ki1acchl HEOPraHUYeCKUX COeTMHEHUI.

IMepuonuyeckuii 3axoH u Ilepuoguveckas cucrema xumuyeckux 3jaementon 1. H.
MenaesneeBa. CTpoenne aToM0OB. XMMUYeCKas CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIHUA

[lepBrie MOMBITKY KiIacCU(PUKALMN XUMUUYECKUX 31eMEeHTOB. [IoHATHE O Ipynmax CXOaHbIX
351eMEHTOB (IEJIOYHBIC U MIETOYHO3EMEbHBIC METAILIbI, TAJIOT€HbI, HHEPTHBIC T'a3bl).
DneMeHTbl, KOTopble 00pa3ytoT aM()OTEpHbIE OKCH/IBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucremMa XxumMuieckux 3neMmenToB 1. 1.
MenneneeBa. KopoTkonepuoinas u amuHHonepuoaHasi popmsl [leproauueckoii cuctemMsl
xuMuueckux aemenToB .M. Menneneesa. [lepuoapbl u rpymmnbl. @u3nyueckuii CMbICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sziep. M30Tornbl. DinekTpoHbl. CTpOEHUE SIEKTPOHHBIX
o0o10uek atomoB nepBbix 20 xumMuueckux nemenToB [lepuoanueckoii cucremst J[. 1.
MeneneeBa. XapakTepUCTUKAa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
Ilepuoanueckoit cucreme JI.1. Mennaeneena.

3aKOHOMepHOCTI/I N3MCHCHHUS paJinyCa aTOMOB XUMHUYCCKHUX DJICMCHTOB, MCTAJNINYCCKUX U
HEMeTaJlJIMYEeCKUX CBOMCTB MO IpyIimam U1 nepruoaaM.

3nauenue llepnoauueckoro 3akoHa u [lepuoanyeckoil CUCTEMBI XMMMUYECKUX 2JIEMEHTOB JUIS
pa3BuTus Hayku U npakTuku. .M. MeHnenees — y4eHbll U IPaykJaHUH.

Xumudeckas cBs3b. KoBajmeHTHas (HOHHpHaH )51 HGHOHHpHaH) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'ILHOCTB XHUMHUYECKHX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciieHus. OKHUCIUTEILHO-BOCCTAHOBUTCIIBHEIC pCaKknunu. HpOLICCCBI OKHCIICHUA U
BoccTaHOBIIeHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.



XUMHYECKHH IKCIIEPUMEHT !

u3y4deHue oOpas3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBUE THPOKCHUA [IHKA
C PaCTBOPAMHM KHUCJIOT U LIEJIOYEH, IPOBEAEHUE ONBITOB, UIUIFOCTPUPYIOIIMX TPUMEPHI
OKHCITUTEIIHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHUE, PEaKLUH Pa3JIOKCHHUS, COCIMHCHHUS).

MemnpeuMeTﬂme CBHA3HU

Peanuzanust MeXIpeIMETHBIX CBSI3€H NP U3YUYEHUN XUMHH B 8-M KJIacCe OCYIIECTBIISIETCS
Yyepe3 UCI0JIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATHH, TaK U OHATUH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTAEJIBHBIX PEIMETOB €CTECTBEHHO-HAyYHOIO [IMKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAIIU3,
CUHTE3, KJIaccu(PpuKalus, MepUoJUIHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaIOaKTUBHOCTD, MOJICKYJIA, DJIEKTPUUECKHH 3apsif], BEIIECTBO, T€JO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ta3, GU3NUECKUE BETUIUHBI, CIMHUIIBI U3MEPEHHS, KOCMOC, TIAHETHI,
3Be3abl, ColtHIIE.

buonorus: dotocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOIBI, TTOJIE3HBIEC UCKOTIAEMBIE,
TOTUTUBO, BOJTHBIC PECYPCHI.

O-1 KJ1acce
Bel].[eCTBO H XUMHYeCKafa peammﬂ

[Tepuonnueckuii 3akoH. [lepuoandeckas cuctremMa XumMuieckux 3ineMmenToB 1. 1.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHX
AJIEMEHTOB MIEPBBIX TPEX MEPHOJIOB, KAJIKs, KAIBIHUS U KX COSAMHEHUI B COOTBETCTBHUH C
MOJIOYKEHHUEM 3J1eMeHTOB B [leprnoardeckoil CHCTEME i CTPOSHUEM UX aTOMOB.

CTpO@HI/Ie BEIIECTBA. BUJIbl XUMUYECKOM CBSA3U. THUIIBI KPpUCTAJINYCCKUX PCHICTOK,
3aBUCHUMOCTD CBOMCTB BEIllECTBA OT TUIA KpI/ICTaHHH‘leCKOﬁ PECLIICTKHN U B A XUMHWYECKOH
CBA3U.

KJ'IaCCI/I(I)I/IKaI_[I/IH N HOMCHKJIATypa HCOPTaHNUYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COCIMHEHUH, TeHeTHYeCKas
CBA3b HCOPraHNYCCKUX BCUICCTB.

KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKHI/Iﬁ 110 PA3JIMYHBIM ITPpHU3HAKaAM (HO YHUCIYy U COCTABY
Y49aCTBYIOIIUX B pC€AKIIUHU BCIICCTB, 10 TCIIJIOBOMY 3(1)(1)eKTy, 10 U3MEHEHHUIO CTETIEHEH
OKHCJIICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 O6paTI/IMOCTI/I, o y4aCTHIO KaTaJII/ISaTOpa). DK30- U
SHAOTCPMHUYCCKUC PCAKIIUN, TCPMOXUMHUYICCKHUC YPAaBHCHUS.



[TonsTHE 0 ckopocTH XMMHUYECKOH peakiuu. [TonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XMUMMUECKUX peaklusax. [IoHATHe 0 TOMOT€HHBIX U TeTeporeHHbIX peakuusax. [lonsaTue o
karanuse. [lonarue o xummuueckoMm paBHoBecuu. DakTopsl, BIUSIOMINE HA CKOPOCTh
XMUMHMUYECKOHN PEAKLMH U MOJIOKEHNE XUMUYECKOTO pPaBHOBECHSI.

OKHUCIIUTEIIFHO-BOCCTAHOBUTEIILHBIE pCaKkuuu, BHGKTpOHHBIf/'I OaJlaHC OKUCIIUTEIbLHO-
BOCCTAaHOBUTEILHOU pCaKkuu. CocraBiieHue ypaBHCHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKIuii ¢ UCIOIL30BAHMUEM METOIa AIEKTPOHHOIO OasiaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUAIIMN. DIIEKTPOJHUTHI U HEAIEKTPOIUThL. KaTHoHHI,
aHUOHBI. MeXaHU3M JIUCCOLMAIIUU BEIIECTB C PA3IMYHBIMU BUAAMU XUMHYECKOM CBSI3H.
Crenenp aucconuanuu. CUIbHBIC U CI1a0bIe AIEKTPOIUTHI.

Peakiiun nonHoro oOMeHa. Y coBus MPOTEKaHUs PEAKIIM HOHHOTO 0OMEHa, MOJIHBIC U
COKpallleHHbIE HOHHbIE YpaBHEHUsI peakuuil. CBONCTBa KUCIOT, OCHOBaHUM U COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOJUTHYECKON aucconnanun. KauecTBeHHbIE peaKkIuu Ha HOHBI.
[TonsiTue 0 TUAPOIU3E COJIEH.

XMMHYECKUI IKCIIEPUMEHT:

03HAKOMJICHHE C MOJICTISIMUA KPUCTAJUTMYECKIX PEIICTOK HEOPTaHMUYESCKUX BEIIECTB —
METaJJIOB U HeMeTallyIoB (rpadura u aiMasa), CJI0KHBIX BEIIECTB (XJI0pHUIa HATPHS),
UCCIIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUK OT BO3ACHCTBHS Pa3INIHBIX
(akTOpOB, UCCIIETOBAHKUE AICKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, ITpoIiecca
JMCCOIIMAIINY KUCIIOT, IIeno4Yel u coeil (BO3MOKHO HCI0JIb30BaHHE BHICOMATEPUAIIOB),
HPOBE/ICHHE OTIBITOB, HIUTIOCTPUPYIOIIUX IIPH3HAKH MPOTEKAHWS PEAKIMil HOHHOTO OOMeHa
(oOpa3oBaHme ocajka, BBIIEICHHUE T'a3a, 00pa30BaHUE BOJIBI), OIBITOB, HILTIOCTPUPYIOIIUX
HpUMEpPbI OKUCIUTEIFHO-BOCCTAHOBUTEIFHBIX peakluii (rOpeHre, peakiuy pa3iokKeHH s,
COCIIMHEHMS), PACIIO3HABAHUE HEOPTAaHUMYECKHUX BEIECTB C TIOMOLIbIO KaueCTBECHHBIX
peaKIMii Ha HOHBI, PEIICHHE YKCIICPHMEHTAIIBHBIX 33/1a4.

HemeTtanasl u ux COCINHCHUHA

O6H.[af[ XapPaKTCPpUCTHUKA I'aJIOTCHOB. OcobenHoctT CTPOCHHUA aTOMOB, XapaKTCPHBIC CTCIICHU
OKHUCJICHUA. CTpOGHI/Ie n (I)I/ISI/I‘IGCKI/IG CBOMCTBA IMPOCTBIX BCHICCTB — I'aJIOI'CHOB. XHUMHYeCKHe
CBOIICTBA Ha IIpUMEPEC XJ10pa (B3aHMO,Z[eI>’ICTBHe C MCTalliaMH, HEMCTAaJlJ1IaMU, H_ICJ'IO‘laMI/I).
X.]'IOpOBOI[OpOI[. Consgnas KHCJI0Ta, XUMHYCCKUC CBOﬁCTBa, MOJIYYCHUEC, IPUMCHCHUC.
HeﬁCTBHe XJIOpa U XJIOpOBOAOPOJa HAa OPraHru3M YCJIOBCKaA. Baxwueimme XJIOpHUAbI KU UX
HaXO0XXJIACHHUC B IIPHUPOJIC.

O6mas xapaktepuctuka 3neMeHToB VIA-rpymnmnel. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucienus. CTpoeHue U puzndeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbBIE MOIM(UKALIMK KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMCTBA
cepbl. CepoBOI0pO/I, CTpoeHHe, (PU3NUECKUEe U XMMHUYEeCKHe cBOcTBa. OKCHJIBI Cephbl KaKk
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHasl KUCIOTa, (Pu3ndecKre U XUMHUUECKUe CBOMCTBA
(oOmue kak MpeAcTaBUTENs Kiacca KHCIOT U crelduueckue). XuMHYECKUE PeaKiny,
JIeKaIIre B OCHOBE MTPOMBIIINIEHHOTO CIIOCO0a MOJy4eHuUsl CepHOM KUCIOTH. [Ipumenenue
cepHOi KucnoTsl. CoJIM CepHOM KMCIOTHI, KAUeCTBEHHAsl PeaKlns Ha Cyab(paT-uoH.
HaxoxnaeHue cepbl U ee COeIMHEHUH B IpUpoJie. XMMHUECKOE 3arpsA3HEHUE OKPYKArOIEen



CpCabl COCANMHCHUSAMU CCPLI (KI/ICJIOTHLIC JOXK/H, 3arpsA3HCHUC BO31yXa U BOIIOGMOB),
CrOCcOOBI €ro Mpe0TBPAICHUSI.

O6was xapakrepuctuka 3neMeHToB VA-Tpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paCIpOCTpaHEHUE B IPUPOIE, PUINUECKUE U
XUMHUECKUE cBOMCTBA. KpyroBopoT a3ora B pupoae. AMMUAK, €ro pU3nyeckue u
XMMHMUYECKHE CBOMCTBA, MOTy4YeHHue U npuMeHenue. Cosin aMMOHuUS, UX (pusndeckue u
XMMHMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHbI aMMOHUS. A30THasI
KHUCIIOTA, €¢ MoJIydeHue, (PU3NUECKHe U XMMUIECKUE CBOMcTBA (00IUe KaK PEICTABUTEIS
KJ1acca KUCIIOT U crienuduyeckue). Mcnosap30BaHue HUTPATOB M COJICH aMMOHUS B KAYECTBE
MUHEpaJIbHBIX y100peHni. XUMHUUYECKOe 3arpsi3HEHUE OKpYXKaIolel Cpeibl COeAUHEHUIMU
a3ora (KUCIIOTHBIE IO/, 3arPs3HEHNE BO3/yXa, MOYBBI U BO10eMoB). Docdop,
aioTponHble Moaudukanuu Gocdopa, puznyeckue U Xumuieckre cporictra. Okcua
dbochopa (V) u pochopnast kuciaoTa, GU3HIECKHEC U XUMHUUECKUE CBONCTBA, MOJyUICHHUE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YIOOPEHUH.

O6mas xapakrepuctuka nemMeHToB |V A-rpynmnel. OcoOeHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHBIE CTETIEHN OKUCIICHUS. YTIIEPO/1, aJUIOTPOITHBIE MO TU(DHKAIIHH,
pacrpocTpaHeHue B Ipupoe, Gu3nveckue U XUMHIECKHe CBOICTBA. AcopOnusl.
KpyrosopoT yrinepozna B npupoze. OKcuibl yriaeposa, ux pusndeckue U XuMHUIecKue
CBOWCTBA, JIEHCTBHE HA KUBBIC OPTaHU3MBI, OJTydEeHHE U IPUMEHEHNE. DKOJIOTHUECKUE
po0OIeMBl, CBsI3aHHbIE ¢ OKcHaoM yrieposa (1V), rumoresa riio0aabHOTO MOTEIICHUS
KJINMaTa, MapHUKOBBINA (D (PEeKT. YToIpHAs KHCIIOTA U €€ COJH, NX (PU3NIECKUe U
XMMHYECKHE CBOMCTBA, MOy4YeHre U TpuMeHeHue. KauecTBeHHas peakius Ha kKapOOHAT-
noHsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIIIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUAX Yriiepoa
(MeTaH, 9TaH, 3TUIICH, AllETHJICH, 3TAHOJI, TJIMICPHH, YKCYCHas KucioTa). [IpupoaHbie
HCTOYHHKH YIJIEBOIOPOIOB (yroJjib, IPUPOIHBIH ra3, HedTh), MPOIYKTHI HX MEPEPAOOTKH
(6eH3uH), UX poJib B OBITY U TPOMBIIUICHHOCTH. [TOHATHE O OMOJOTMYECKH BaXKHBIX
BEIIECTBAX: XKUPax, OenKax, yrieBolaXx — U UX POJIM B KU3HU YeJoBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHHI.

Kpemuuii, ero ¢pusudeckre u XMMHUYECKUE CBONCTBA, MOIy4YeHHE U TPUMEHEHHE.
Coenunenus kpeMuust B mpupoje. Oorue npeacrasienus 06 okcuae kpemuus (1V) u
KpeMHUueBo# kucnote. CHUIIMKATHI, UX UCIIONIb30BaHKUE B OBITY, METUIIMHE, IPOMBIILICHHOCTH.
Baxkneiimme crpouTenbHbIe MaTepUaibl: KepaMHKa, CTEKIIO, IEMEHT, OETOH, KeJle300eTOH.
[IpoGiembl 6€30MacCHOTO UCTIOIB30BAHUS CTPOUTENBHBIX MaTEPHATIOB B TIOBCETHEBHOM
KU3HU.

XHMHYECKUI IKCIIEPUMEHT:

HU3YUCHUC O6p33].[OB HCOPTraHNYCCKUX BCIICCTB, CBOMCTB COJISIHON KHCJIOTHI, MMPOBCACHUC
Ka4CCTBCHHBIX peaKL{I/Iﬁ Ha XJIOpHUA-HOHBI U Ha6J'IIO,Z[eHI/Ie IMPU3HAKOB UX MPOTCKAHUS, OIIBITHI,
OTpaxKarouiue (I)I/IBI/ILIGCKI/IC 1 XUMHYECKHE CBOMCTBA IraJIOT€HOB 1 X COECIMHEHUIM (BO3M0)KHO
HCIIOJIb30BAHHUEC BI/I,Z[COMaTCpI/IaJ]OB), O3HAaKOMIJICHHUE C O6p8.3].IaMI/I XJIOpUAOB (I‘aJ'IOI‘CHI/IIlOB),
O3HAaKOMIJICHHUE C 06pa3uaMI/1 CCPBI U €€ COCAUHCHUSIMU (BOSMO)KHO HUCIIOJIB30BaHHUC
BI/I,Z[COMaTCpI/IaJ'IOB), HaGJ’IIO,I[CHI/IC mpounecca O6er'II/IBaHI/I$I caxapa 1non JeicTBHEM
KOHHCHTpHpOBaHHOf/'I cepH0171 KHUCJIOTBI, UI3YYCHUC XUMUNYICCKHUX CBOMCTB p336aBHCHHOﬁ



CEpHOM KUCIIOTHI, TPOBEJCHIE KAaUeCTBEHHOW peaKkiuu Ha cyiab(ar-uoH u HaOI0ICHIE
MpU3HAKa ee MPOTEKaHUsl, 03HAKOMJICHHE ¢ (PU3MUECKUMHU CBOMCTBaMU a30Ta, (hocdopa u ux
coeMHEeHUH (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U
dbochopHBIX yIOOpEHHUI, MOJTydeHUE, COOMpaHue, paclio3HABaHUE W U3YYCHUE CBOHCTB
aMMMaKa, IPOBE/IEHNE KaueCTBEHHBIX PEAKIIMi Ha MOH aMMOHUS U (ocdhaT-UOH U U3yUCHUE
MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C
Me/Ibi0 (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPHAIIOB), U3yUCHUE MO IeIICH
KPUCTALTMYECKHUX PEIIETOK aMasa, rpadura, QpyuiepeHa, 03HaKOMIICHHE C MTPOIECCOM
aJIcopOITMu PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOUCTBOM MPOTHUBOTA3A,
MOJTIy4eHue, COOMpaHue, paclio3HaBaHUE U H3yUCHUE CBOWCTB YIJICKHCIIOTO T'a3a, MPOBEICHUE
KaueCTBEHHBIX PEAKIIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
MPOTEKAHUS, 03HAKOMJICHHUE C MTPOAYKIIUEH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIIeHUE
AKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelie HeMeTaulbl U UX COCTUHEHUS.

MeTaajibl 4 UX COeAMHEHUS

OO6mrast xapaKTepUCTUKA XUMHUECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX MOJIOKEHUS
B [lepuoandeckoii cucteMe xumuieckux anemMenToB .. MenaeneeBa u CTpOCHUST aTOMOB.
Crpoenne MetaiioB. Metamnyeckasi CBsI3b M METAJUIMYECKas KPUCTAIUIMYECKAs PEIIeTKaA.
DJIEKTPOXUMHUYECKUH PSJT HAPSHKEHUH METAINTOB. DU3NYECKHE U XUMHUYECKUE CBOMCTBA
MeTaiioB. OO0miye crnocoOsl moyydeHus: MeTaysioB. [loHsATHE 0 KOPPO3UHN METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIMUTHI UX OT Koppo3uu. CriaBsl (CTajb, 4yryH, JIOPATIOMUHUIA,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTaJuIbI: TIOJOKEeHUE B [leproanueckoit cucreme Xumudeckux smemeHToB J1. .
MemnpeneeBa, CTpOCHHE UX aTOMOB, HaX0XKJICHHUE B Mpupoie. PU3nuecKre 1 XUMHIECKIE
cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI ¥ THAPOKCHIBI HATPUS U KaTUs.
[IpumeHeHne MeTOYHbIX METAJIOB U UX COCAMHEHUN.

[IleouHO3eMENBHBIE METAJIBI MAarHUA M KaJblMil: tosioxkeHue B [leproanueckoit cucreme
xuMudeckux aeMeHToB J[.M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKJICHUE B IIPUPO/IE.
dusnyeckre ¥ XUMHUYECKHE CBOMCTBA MarHus U Kajlblns. BaxkHele coequHeHUs KaJbLs
(oxcum, THaPOKCHI, CoH). JKeCTKOCTh BOBI U CITIOCOOBI €€ YCTPAaHCHHS.

AmomuHuit: nosnoxxeHnue B [leproanueckoit cucreme xumuueckux 3memeHTon J[. M.
MenneneeBa, CTpO€HUE aTOMa, HaXO0XKJIeHHUE B rpupojae. Pusznueckue U XuMHUYECKUE
CBOMCTBA aIfOMUHUS. AMGMOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCHIA aTFOMUHUS.

Keneszo: nonoxenue B [leproanueckoit cucreme xumuueckux anementoB J[.M. Menpeneena,
CTPOEHHUE aTOMa, HaXOXKJIeHHE B IIpupoie. Pu3nueckue 1 XuMHUECKHE CBOMCTBA JKeJle3a.
Oxcunpl, ruapokcust U coin xesesa (1) u sxenesa (111), ux cocras, CBOWCTBA U MOJyYEHHE.

XHMMHYECKUI IKCIIEPUMEHT:

O3HAKOMIJICHHUE C 06pa3uaMH MCTAJIJIOB U CIIJIaBOB, UX (1)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH, HU3YUYCHUC
PE3YIbTATOB KOPPO3UU METAJIJIIOB (BO3MO)KHO HCIIOJIB30BaHUC BI/II[GOMaTepI/IaJ'IOB),
0CcO0EHHOCTEH B3aHMOJICMCTBUS OKCHAA KaJbIIUA U HaTpuAa € BOJOH (B03M0)KHO
HCIIOJIb30BAHHUEC BI/I,Z[COMaTCpI/IaHOB), HCCJIeIOBaHHE CBOMCTB JKECTKOM BOIBI, nmponecca
TOpCHUA KCJIC3a B KUCIIOPOAC (BO3MO)KHO HCIIOJIb30BaHUC BI/IIlCOMaTepI/IaHOB), IMPU3HAKOB
MPOTCKAaHUA KAaYCCTBCHHBIX pCaKI_II/Iﬁ Ha MOHBbI. Mar"us, Kajblyd, aJIIOMUHUSA, [IUHKA, JKEJIe3a



(1) u xenesa (M), mexu (11), HaGMIOICHKUE U OMTUCAHUE TPOLIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMU HATPHSI, KK U KaJIbIUs (BO3MOYKHO HCIIOJIb30BaHUE BHICOMATCPHAIIOB),
uccieoBaHue aM()OTEPHBIX CBOMCTB THPOKCHIA ATFOMUHMS U THAPOKCH/IA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BaykHeHIne MeTaljibl ¥ UX COCTUHCHUD.

XuMHS M OKpYKaloLas cpeaa
BemectBa u MmaTepuaibl B IOBCEAHEBHOM )KM3HU YEJIOBEKA. be30IMacHoe UCI0Ib30BaHNE
BEIIECTB U XUMUYECKHUX peakuuil B ObITy. [lepBas momMous npyu XUMUYECKUX 0XKOrax U

OTpaBJICHUSIX.

XUMHUECKOE 3arpsI3HEHUE OKPY)KaIoIIeH cpe/ibl (peaeabHast JOmyCcTUMAast KOHIIEHTPAIHS
Berniects, aanee — [1/IK). Poab XuMu# B pelieHUH SKOJIOTHYSCKHUX TPOOIIEM.

XUMHUYECKUI IKCIIEPUMEHT !

H3ydeHre 00pa3IoB MaTepHaIOB (CTEKIIO, CIUTABbI METAIIIIOB, TIOJIMMEPHbBIC MAaTEPHAITBI).
MexnpeameTrHblie CBSI3U

Peanm3arus MeXIpEAMETHBIX CBSI3€H MPU N3ydeHUU XUMHH B 9-M KITacce OCYyIIECTBISICTCS
Yyepe3 UCIMOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSATUHN, TaK U MMOHSATHH,
SIBJISIFOIIUXCS] CACTEMHBIMU 17151 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO6mue ecTeCTBEHHO-HAYYHBIC TIOHATHS. HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJIacCu(PpUKaIus, MEPUOJNIHOCTh, HAOMIOACHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
W3MEPEHHUE, MOJICIb, IBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MAaTECPHAIIBI.

®du3uKa: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaaOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUH 3apsiji, IPOBOJIHUKH, MOTYIIPOBOAHUKH,
JUDJICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3,
pacTBOp, paCTBOPUMOCTh, KPUCTAINTMYECKAS PEIIETKA, CIIIaBbl, (PU3NYECKUE BEITMUHUHBI,

CAMHUIBI UBMEPCHUA, KOCMHUYCCKOEC IIPOCTPaHCTBO, IIJIAHETHI, 3BE3/1bI, COJ'IHHC.

buonorus: dorocuntes, npixanue, buocdepa, sIkocucreMa, MUHEpaIbHbIE yI0OpEeHHS,
MHKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, ITUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MuHEpalibl, TOPHbIE IOPOIbI, MTOJIE3HBIE UCKOTIAEMBbIE,
TOIUTUBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yJjabTaTbl 0CBOECHHUS
Yy4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJIbTAThI



JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHMsI
JOCTHUTAIOTCS B X0JI€ 00yUEHHs] XUMHH B €IMHCTBE YI€OHOH M BOCIIUTATEIILHON
ACATCIIBHOCTH B COOTBCTCTBUU C TpaAUIITNMOHHBIMHA pOCCI/II;'ICKI/IMI/I CONNOKYJIBTYPHBIMU U
AYXOBHO-HPAaBCTBCHHBIMU ECHHOCTAMHU, HPUHATBIMU B 06HI€CTB€ I[paBruJiaMHM U HOpMaMU1
MOBEJICHHSI ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATH3AIN
00yJaromuxcs.

JImaHOCTHEIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTDH O6yanOIIII/IXCH PYKOBOACTBOBATHLCA
CHCTEMOM ITO3UTHUBHBIX INEHHOCTHBIX OpI/ICHTaIII/Iﬁ " paClIMpCHUE OIIbITa ACATCIIBHOCTU HA €€
OCHOBEC, B TOM YHCIJIC B YaCTH.

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJI€ U0, ITIOHUMaHWs 3HAa4YCHUA XUMHYECKOH HAYKH B )KU3HHU COBPEMCHHOI'O O6HI€CTBa,
CTIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM MH(POPMAIIHEH O TIEPETOBBIX TOCTHKECHUAX U OTKPBITUSIX
MHPOBOH U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 ycTpoiicTBe
MHpa 1 00IeCTBa,

2) rpaIaHCKOr0 BOCIIUTAHUS:

MPEACTABJICHUS O COMATLHBIX HOPMaX U MpaBUiiaX MEKINIYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBE, KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Yy4eOHO-
HCCIIE0BATEILCKOM, TBOPUYECKON U APYTUX BUIAX JCIATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOI COBMECTHOM NEATEILHOCTH IIPH BBHITTOJTHEHUHN YICOHBIX, TTO3HABATEIbHBIX
3a/1a4, BBITIOJJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/ITaHUN YU4€OHBIX MMPOEKTOB,
CTPEMJICHHS K B3aUMOTIOHMMAHHUIO U B3aUMOTIOMOIIY B MPOIIECCE ITON yueOHO#
NESITETHHOCTH, TOTOBHOCTH OIIEHWBATh CBOE MOBEICHNUE U MOCTYIKH CBOUX TOBAPHUIIEH C
MTO3HUIIMM HPABCTBEHHBIX U MTPABOBBIX HOPM C YY€TOM OCO3HAHHMS MOCIEACTBUI MTOCTYITKOB,

3) HEHHOCTH HAYYHOI'O MO3HAHUSI:

MHPOBO33PECHUYCCKHUEC ITPEACTABIICHHA O BEIICCTBE U XHUMHYSCKOM p€aKknuu,
COOTBETCTBYHOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKHU U COCTABJIAIOIINE OCHOBY IJIA
IOHUMAaHUA CYIITHOCTH HaquOﬁ KapTHUHBI MUPa, IPCACTABIICHUA 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA ITPHUPOAbI, B3aUMOCBA3AX YCJIOBCKA C HpHpO,I[HOﬁ CpCI[Oﬁ, (6]
POJIK XMMHUHU B IIO3BHAHUHN ITUX 3aKOHOMepHOCTeI71;

M03HABATEIbHBIE MOTHBBI, HAIIPaBJICHHbIE HA MOJIyY€HHE HOBBIX 3HAHUI 110 XUMUH,
HEOOXOUMBIE JIJIs1 OOBICHEHHS HAOJII0IaeMbIX MPOLIECCOB U SBJICHUM, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YMTATEIbCKOM KYJIBTYpPBI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHON
paboThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM TUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

HUHTEPCC K O6y‘{eHI/IIO H ITO3HAHMUIO, J'IIO603HaTeJ'H:>HOCTL, TOTOBHOCTb M CLIOCOOHOCTH K
caMoo6pa30BaHmo, HpOeKTHOﬁ 1 MCCIIE0BATEILCKOM AEATEIBHOCTH, K OCO3HAHHOMY

BbIOOPY HAIPaBJICHHOCTU U YPOBHS 00yueHHs B TaJIbHEHIIEM,;

4) popMupoBaHHSA KYJIbTYPbI 310POBbS:



OCO3HAHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBBIO, YCTAHOBKH
Ha 370pOBBIN 00pa3 KU3HHU, OCO3HAHKE MOCIEICTBUI U HEPUATHE BPEIHBIX IPUBBIYECK
(ymoTpeOieHust anKoroJisi, HAPKOTUKOB, KYPEHUSs), HEOOXOAUMOCTH COOJIIOCHUS TTPABUIT
0€30IaCHOCTH MTPpH 0OPAILIEHUN C XUMHUYECKIMH BEIIECTBAMU B OBITY U peaIbHOM KU3HH,

5) Tpy/10BOro BOCIIUTAHUSI

WHTEpPEC K MPaKTHICCKOMY H3yUeHUIO TTpodeccuii U Tpyia pa3IngHOro poJia, YBaXKCHHUE K
TPYIy ¥ pe3yJbTaTtaM TPYIOBOU AEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUH 10 XUMUHU, OCO3HAHHBIN BHIOOP UHIMBUAYAIbHOM TPAEKTOPUHU
MPOIOJDKEHHST 00pa30BaHMS C YI€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
00I111eCTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH, YCTICIIHON MPOPECCHOHAIBHON IEATETbHOCTH 1
Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalITUPOBATHCS B MPO(HECCUOHATILHOM Cpeie;

6) 3K0JIOrHYecKOro BOCIUTAHUS:

AKOJIOTHYECKH IIeIeco00pa3Hoe OTHOMICHUE K MPUPOJIE KaK NCTOYHUKY KU3HH Ha 3eMIre,
OCHOBE €€ CYIIIeCTBOBAHHUS, TOHMMAaHNE IIEHHOCTH 3JI0POBOTO M OE30ITaCHOTO 00pa3a KHU3HH,
OTBECTCTBCHHOC OTHOIIICHUEC K CO6CTB€HHOMy q)HSquCKOMy nu HCI/IXI/ILIGCKOMY BHOpOBBIO,
OCO3HAHUE IEHHOCTH COOIOJICHUS MTPaBWJI O€30TIaCHOTO TIOBEICHHS TIPH padboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYyallUsIX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JTOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJy4aeMble IPU U3YYeHUU XUMHH, JUIsl pellieHus 3a/1ad,
CBSI3aHHBIX C OKPYKAIOIIEH TPUPOJHOM CPENOM, ISl TOBBIIECHUS YPOBHS AKOJOTHYECKOM
KYJIBTYpPbI, 0CO3HaHUs TTI00aJIBHOIO XapaKTepa 3KOJOTHYECKUX Mpo0sieM U myTeil ux
pelIeHUs TOCPEICTBOM METOI0B XUMHUHU, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B IO3HABATEIbHONM, KOMMYHUKATUBHON U COLTMANIBHON TPAKTHKE.

MeTanpeﬂMeTHme peE3YJIbTaTbl

B cocraBe MeTanpeIMeTHBIX pe3ybTaTOB BBIJACISIOT 3HAYMMBbIE 1711 GOpMUPOBaAHUS
MHPOBO33PEHUs O0IIeHAYIHbIE TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIOTE3a, (PaKT, CHcTEMa,
IPOIIECC, IKCIIEPUMEHT | JIP.), KOTOPHIC MCITOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
MpeaMETax 1 MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATUX MPEAMETOB (popMUPOBATH
MIpeJICTaBJICHHE O IIEJIOCTHON HAyYHOU KapTHHE MUpPA, U YHUBEpCAIbHbIC yueOHbIe NeHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATUBHBIC, PETYIATHBHBIC), KOTOPbIE 00CCIICUNBAIOT
(dbopMHUpOBaHHE TOTOBHOCTU K CAMOCTOSATEIILHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO
y4eOHOM IS TEIbHOCTH.

IHo3naBaTebHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue aeicTBus:

YMCHHS UCIIOJIB30BATH IMPUCMBI JIOTUYCCKOT'O MBIIIJICHUA ITPU OCBOCHUN 3HAHUM. PacCKpbIBaATb
CMBICII XMMHYECKHUX ITOHATHH (BBI)IeJ'IHTB HX XapaKTCPHBIC IIPU3HAKHU, YCTAHABINBATDH
B3aMMOCBA3b C APYTUMHU HOHHTI/IHMI/I), HCIIOJIB30BaTh MOHATHUA IJIA 00BsICHEHUS OTACIIBHBIX
q)aKTOB U SIBJICHMH, BLIGI/IpaTL OCHOBAHHA U KpUTCPpUUN JISA maccmbnxaunn XUMHNYCCKHUX
BCIICCTB U XUMHUYCCKUX peaxunﬁ, YCTaHaBJIMBATh IIPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY



00BbEKTaMU HU3YUCHUA, CTPOUTD JIOTUYCCKUC PACCYKACHUA (I/IHI[YKTI/IBHLIG, ACAYKTUBHBIC, I10
aHaJ'IOFI’H’I), JeJIaTh BBIBOJAbBI U 3aKJIFOYCHUS,

yMEHHE MPUMEHSTH B IIPOIIECCE MO3HAHMS NOHATHS (MPEIMETHBIC U METAIPEIMETHBIC),
CHMBOJINYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIB3YEMbIC B XUMUH, TIPEOOPa30BHIBATH IIHPOKO
NPUMCHSEMbIC B XUMUH MOJICIIbHBIC MTPEACTABICHHUS — XUMUYCCKHIA 3HAK (CUMBOJI
ANIEMEHTA), XUMHUYecKasi popMyJia U YypaBHCHUE XUMHUYICCKOH PEaKIK — [IPU PEIICHUN
y4eOHO-TIO3HABATENFHBIX 33/1a4, C YI€TOM 3THX MOJCIBHBIX MTPEICTABICHHIA BBISIBIATD U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUYECKUX BELECTB U
XMUMHMUYECKUX PEAKLIUH, BBISBIATH 00IIHE 3aKOHOMEPHOCTH, IPUUUHHO-CJIEICTBEHHBIE CBS3U
U IPOTUBOPEYUS B U3yYAEMBbIX ITPOLECCAX U SBICHUSIX.

ba3oBble ncciaenoBareibCcKue AeiiCTBUA.

YMCHUEC HUCII0Jb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHUS, a TAKIKC
B KAa4C€CTBC OCHOBBI AJIA Q)OpMHpOBaHI/Ifl THUINOTE3LI IO MMPOBCPKE NPAaBUIILHOCTU
BBICKA3bIBA€EMbIX CY)I(HGHPII)’I;

MpUOOpETEHNE OTBITA 110 TUTAHUPOBAHUIO, OPTaHU3AIIMN U TTPOBEACHUIO YUSHUUYECKUX
AKCIIEPUMEHTOB, YMEHNE HAaOII0AaTh 32 X0JI0M IPOIIECcca, CAaMOCTOSTEIHFHO MPOTHO3UPOBATH
€ro pe3ynbTar, GopMyIupoBaTh 000OIIEHHUS U BEIBOBI IO pe3yiibTaTaM MPOBEICHHOTO
OTIBITA, MCCJIEIOBAHMS, COCTABIIATH OTUYET O MPOJICTaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHAIU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BUAOB U
bopM mpeICTaBICHHUS, MTOJyIaeMYI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-MOMYJISIpHAs
JUTEpaTypa XUMUIECKOTO COJICPKAHUSI, CIIPABOYHBIC TIOCOOHUs, pECYpChl HHTEPHETA),
KPUTHUYECKH OLIEHUBATh IPOTHBOPEUHUBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh Pa3JIMYHbIE METO/IbI U 3alIPOCHI MPU TOUCKE U 0TOOpe UHPOPMAIUH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITIOJIHEHHUSI Y4EOHBIX U TO3HABATEIbHBIX
3aJ1a4 OIpeIeJICHHOT0 TUIA, MPHOOPETEHUE OMbITa B 00JIACTH UCIOIb30BaHUS
nH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIIAJICHUE KYJIbTYPOH aKTUBHOTO
WCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOATEIBHO BEIOUPATh ONTUMAIBHYIO
dbopmy npeacraBieHuss HHGOPMAIIMU U WIUTIOCTPUPOBATH PelllaeMble 3a1a4l HECIOKHBIMU
cXeMaMu, AuarpaMMmamH, IpyruMu popmamu rpauku 1 UX KOMOWHAIUSAMU,

YMEHHUE HMCI0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce yueOHOM U Mccie10BaTenbCKON
JEATeIbHOCTH HH(POPMALIHIO O BIUSHUM MPOMBIIIJICHHOCTH, CEJILCKOTO X03scTBa U
TpPaHCIIOPTa Ha COCTOSTHUE OKPYXKAIOIIEH PUPOTHON Cpenbl.

KomMMyHuKaTHBHBIE YHUBeEPCcaJIbHbIE yuYeOHbIe 1elCTBHA:
YMEHUS 33]1aBaTh BOMPOck! (B Xo/ie quanora u (Kin) JUCKYCCHH) MO CYLIECTBY 00CYKaaeMOoil

TCMBI, (I)OpMy.]'II/IpOBaTB CBOU NPCHTIOKCHUSA OTHOCUTCIIBHO BBITIOJIHCHU HpeHHOX(eHHOﬁ
3a71a4u,



HpI/IO6peTCHI/Ie OIIbITa MPE3CHTAIUN PE3YJIbTATOB BBIIIOJIHCHUSA XUMHUYCCKOI'O SKCIICPUMCHTA
(;rabopaTopHOTro OIBITa, TA00PATOPHOI PAOOTHI 1O MCCIICIOBAHUIO CBOMCTB BEIECTB,
y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMM IIO3HABATEIBLHON U
UCCIIEI0BATENILCKOM JESITEIbHOCTH IPY PELICHUH BO3HUKAIOIUX IIPOOJIEM HAa OCHOBE ydyeTa
OOIIMX UHTEPECOB M COTJIACOBAHMS TO3UIMI (00CYyXIeH s, 0OMEH MHECHHUSIMH, MO3TOBbIC
LITYpMbI, KOOPJIMHALMS COBMECTHBIX JICHCTBUH, OIIPENEICHNE KPUTEPUEB I10 OLICHKE
Ka4eCTBa BBIMOJHCHHON pabOThI U JIp.).

PeryJIHTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁm,le JeHCTBUA

YMEHHUE CaMOCTOSITEIBHO ONPEACIIATH LIENIN AEATEIbHOCTH, IIJIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AEATEIbHOCTD, BEIOUPAThH
Haubosee 3¢ pekTUBHBIE CIIOCOOBI pellleHUs] Y4eOHbIX U O3HABATENbHBIX 33/1ad,
CaMOCTOSITEJIBHO COCTAaBJIATh MU KOPPEKTHUPOBATH MPEUIOKEHHBIN AJITOPUTM JEHCTBUM IpU
BBITIOJIHEHUH 33/IaHUN C YIETOM IOJIy4eHHUS! HOBBIX 3HAHUM 00 M3ydaeMbIX 00ObEKTax —
BEILIECTBAX U PEAKLHX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yNbTaTa 3asBJICHHON
LI€JIM, YMEHHE MCTOJIb30BaTh U AHAJIIM3UPOBATH KOHTEKCTHI, PEUIAraeMble B YCIOBUH
3alaHuM.

IIpeaMeTHBIE pe3yJabTAThI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 0 OCBOEHUIO 003aTEILHOTO COJepKaHUS,
YCTaHOBJICHHOTO JaHHOU (eiepanbHON padoUeii mporpaMMOi, BEIACISIOT: OCBOCHHBIC
00yyaroUMMuUCs Hay4YHbIE€ 3HAHUS, YMEHUS U CIIOCOObI ACUCTBUMN, BUABI ACITEILHOCTHU IO
MOJIy4YEHHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETALNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUSX.

8-i1 ki1ace

K koHniy oGy4yenus B 8-M Kjacce rpeiMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy 0OYUaIOIIUXCSI YMEHUH!

e PacKphIBaTh CMbBICI OCHOBHBIX XMMHUECKUX MOHATUI: aTOM, MOJIEKYIIa,
XUMUYECKUN JIEMEHT, ITPOCTOE BEIIECTBO, CII0KHOE BEIIIECTBO, CMECh
(ogHOpOAHAS M HEOTHOPOIHAS), BAICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast
JI0JISI XAMHUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPHUILIATENILHOCTh, CTENIEHb OKUCIEHHUS, XUMUYECKas
peaxiusi, KracCu(QUKaIUs PeakIii: peakliuyi COSTUHEHHS, pEaKIIuu Pa3ioKeHHUs,
peaKIuu 3aMeIeH s], peakuu 0OMeHa, 9K30- U SHIOTEPMUUECKHE PEaKInHy,
TEIUIOBOM 2PQEKT peakiuu, Iapo aToMa, dJIEKTPOHHBIN CJI0K aToMa, aTOMHast
opOuTalb, paguyc aToMa, XUMHUYECKasi CBA3b, MOJSIPHAS U HETOJsIpHas
KOBAJICHTHAs! CBSA3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAcCOBAsl A0
BeliecTBa (MPOICHTHAs KOHIIGHTPAIUS) B PacTBOPE;

e WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MMOHSATUH U PUMEHSTH 3TU
MOHATHS TP ONKUCAHUU BEIIECTB U UX MPEBPAICHUH;



UCIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (DOPMYIT BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLIM;

ONPEEIATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, IPUHAIIEKHOCTD BEIIECTB K
OTIPEJIEIEHHOMY KJ1acCy COEIUHEHHH N0 popMysaM, BUJ XUMUYECKON CBA3U
(koBayieHTHAs ¥ MOHHAs) B HEOPraHUYECKUX COCTUHCHUSIX;

packpsiBaTh cmbich [lepuoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATH
ITIOHUMAaHHE ITEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX DIEMEHTOB OT UX
1ojoxeHus B lleproguyeckon cucrteMe, 3aKOHOB COXPAaHEHUsI MacChl BEILIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUs, 3aKoHa ABOrajpo;

OTHCHIBATh U XapaKTepu30BaTh TabauuHyto popmy lleproanueckoit cuctembl
XAMHUUYECKHX JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs noAarpymmna (A-rpymmna)» u
«mobounas noarpymnmna (b-rpyrmma)», Maibie 1 OOJbIIHE IEPUO/IbI, COOTHOCHTD
0003Ha4YeHusl, KOTopble nMeroTes B Tabnuue «llepruonnyeckas cucrema
XUMHUYECKUX 3eMeHTOoB JI.1. MeHeneeBa» ¢ 4uCIOBbIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHYECKUX dJIEMEHTOB (COCTaB | 3apsi sapa, o0Iiee Yucio
AIIEKTPOHOB U PACTIPEICIICHHUE MX 0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUUYECKUE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBa,
XAMHUYECKHEe peakiu (0 YUCIy M COCTaBY YYaCTBYIOIMX B PEaKIMU BEHIECTB, IO
TEIIIOBOMY 3P PEKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3THYHBIX
KJIaCCOB, MOATBEPK/1asl ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XUMUYECKUX NIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MaccoBYIO JIOJII0 XMMHUYECKOT0O JIEMEHTa 1o (popmylie coeTlMHEHus, MaCCOBYIO
JIOJIFO BEUIECTBA B PACTBOPE, MPOBOINUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOU
peakuuy;

[IPUMEHSATh OCHOBHBIE ONEPALINUA MBICIUTEIBHON JIEATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 00001eHre, CUCTEMaTH3aUIO0, KJacCu(PUKAIINIO, BBISBICHHE
MIPUYMHHO-CJIECTBEHHBIX CBSI3€M — JJI1 U3yYEHUsI CBOMCTB BEUIECTB U XUMHUYECKUX
peakiui, eCTeCTBEHHO-HAyYHbIe METOIbl TO3HAHUS — HAOII0ICHIE, U3MEPEHUE,
MO/JICTUPOBAHKE, IKCIICPUMEHT (PEabHbIN M MBICIICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAaHUS XUMUYECKOM MOCYAON U J1a00paTOPHBIM
o0opynoBaHUEM, a TaKKe MpaBuiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYUEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPO/Ia M KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIIEHHON MAacCOBOM J0JI€H PaCTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U IPOBOJUTH XUMUYECKUE FKCIIEPUMEHTHI T10
Paco3HABaHHUIO PACTBOPOB LIETOYEH U KUCIOT C IIOMOIIBIO HHIUKATOPOB (JIAKMYC,
beHondranerH, METUIIOPAHXK H JP.).

9-i1 kJ1ace

K koHIy 00y4eHus B 9-M kiacce rnpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUAIOIIMXCSl YMEHHIA:

PACKPBIBATE CMBICJI OCHOBHBIX XUMHWYCCKUX MOHITUN . XUMUYECKHM 3JIEMEHT, aToM,
MOJICKYJIa, UOH, KaTHOH, aHUOH, MPOCTOC BCIICCTBO, CJIOKHOC BCUICCTBO,



BaJICHTHOCTB, 3JIEKTPOOTPULIATEIHLHOCTD, CTETICHb OKUCIICHUS, XUMUYECKast
peaknus, XUMHUYecKas CBs3b, TEIIOBOH 3(h(hekT peaknu, MoJb, MOJSIPHBINA 00bEM,
pacTBOP, AMEKTPOJIUTHI, HEANEKTPOIHUTHI, HIEKTPOIUTHIECKAS JUCCOIUAIIHS,
peaKkyu HOHHOTO 0OMEHa, KaTaln3aTop, XAMHIECKOE PABHOBECHE, OOpAaTHMBIE U
HEOOpaTUMBIE PEaKIiH, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEaKIHH,
OKHCITUTEIh, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIICHHE, AJTIOTPOTIHS,
aM(OTEepHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAsI, HIOHHAS, METAJLTMUCCKAs),
KpHUCTaJNTHIECKasi PEHIeTKa, KOPPO3Us METAUIOB, CIUIABbI, CKOPOCTh XUMUYECKOH
peakuuu, npeaesbHo nomnyctuMas konnentpauus [IJIK BeniecTsa;

WUTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKHUX TOHITHI U IPAMEHSTH 3TH
TTOHATHS IPH ONMMUCAHUH BEIIECTB U UX MPEBPAIICHUH;

WCTIOJH30BAaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUMH;

OTIPENIENATh BAJIEHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIIMHEHUSX PA3IMYHOTO COCTABA, MPUHAUICKHOCTH BEIIECTB K ONPEACTICHHOMY
KJIacCy COeTMHEHUIT 1o popMyiaM, BUJ] XUMUYECKOW CBsI3HM (KOBaJCHTHAs, HOHHAS,
MeTaJTNuecKasi) B HEOPraHMYECKUX COCAMHEHHUSX, 3apsl HOHA [0 XUMUYECKON
dbopmyrte, XapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHMUECKUX COCAMHEHUH,
THUI KPUCTAJUTMYECKON PEIIeTKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [leprnoanueckoro 3akona .M. Menaeneesa u
JEMOHCTPUPOBATH €r0 TIOHUMAHUE: ONMCHIBATh U XapaKTEPH30BaTh TAOTHUHYIO
dopmy Ileproandaeckoit CHCTEMbI XUMUYECKHX 3JIEMEHTOB: Pa3IunvaTh MOHITH
«rnaBHas noArpynmna (A-rpymma)» u «mobdounas moarpymmna (b-rpymma)», mansie u
00JIbIINE MTEPHOIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOpPbIE UMEIOTCS B
MEePUOIUYECKON TabIUIIE, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XAMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsij s/1pa, 00IIee YHUCIIO FIEKTPOHOB U
pacrpeielieHie uX 10 IEKTPOHHBIM CJI0SM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B MpeJieax MallbIX IEPUOJIOB U
[JIaBHBIX MOATPYII C Y4E€TOM CTPOEHHS UX aTOMOB,$

KJIaCCU(PUIIMPOBATH XUMHUYECKUE AJIEMEHThI, HEOPTraHUYECKUE BEIIECTBA,
XAMHUYECKHE peakiuu (10 YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO
TEIIOBOMY 3 (HEeKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKIX
SIIEMEHTOB);

XapakTepu30BaTth (OMHUCHIBATH) OOIIHE U crieln(DUUSCKIEe XUMHUYSCKAE CBOHCTBA
MIPOCTHIX U CIIO’KHBIX BELIECTB, MOATBEPXKAast ONMUCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHil;
COCTaBIIATh YPaBHEHUS dJIEKTPOIUTUUECKON JUCCOIMAIIMK KUCIIOT, IIeI0Uel U
COJIeH, MOJIHbIE U COKPAIlCHHBIE YPAaBHEHHUS PEaKIuii HOHHOTO 0OMeHa, ypaBHEHUs
peaxiuii, HOATBEPKIAIOIINX CYIIECTBOBAHUE ICHETUYECKOM CBSI3U MEXTY
BEII[ECTBAMU PA3JIMYHBIX KJIACCOB,;

PacKpbIBaTh CYITHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEACTBOM
COCTaBIIEHUS NIEKTPOHHOTO OajaHca STUX PEeaKIIuii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS], BOBMOKHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCUTENFHYIO MOJIEKYISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa 10 (GopMyJie COeANHEHHs], MACCOBYIO
JIOJTIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOMN
peaxiuuy,
coOroAaTh MmpaBuiIa MOJIb30BAHUS XUMUYECKOH TOCYI0 U Tab0paTOPHBIM
o0opynoBaHuEM, a TaKKe MpaBuiia OOpaIleHus C BEIIeCTBAMU B COOTBETCTBUU C



MHCTPYKIHUSMHU 1O BBITOJHEHHUIO JA00PATOPHBIX XUMUYECKUX OMBITOB IO
MOJIYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEHISCTB (aMMHAaKa U YTJICKUCIOTO ra3a);
e IIPOBOJIUTH PEAKLIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX
BEILIECTB. PACIO3HABATh OMBITHBIM MTyTEM XJIOPHU/-, OpOoMUI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI
W3YyYECHHBIX METAJIOB, TPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX

BEILIECTB,

e IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIIBHON ACSITENBHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, BBISIBIICHUE IPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJISl U3YYEHHS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIM, €CTECTBEHHO-
Hay4HbI€ METO/IbI IO3HAHKS — HAOIIOJICHUE, U3MEPEHUE, MOICITMPOBAHNE,
IKCTIEPUMEHT (peaTbHbIi U MBICJICHHBIN).

Ilepeyensn (koaupurarop) pacnpeaeJeHHbIX M0

KJIaccaM NMpoBepsieMbIX TPEOOBAHUH K

pe3yabratam OOII OO0 u 3;1emeHTOB

CoaACPKaAaHUA 110 XUMHUH

8-it KNIACC

IIpoBepsiemblie TpeOGoBaHusA K pe3yjbTaram ocBoeHuss OOII

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemblie nmpeaMeTHbIE pe3yabTaThl ocBoeHuss OOII OO0

1

Ilo Teme: ((HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

1.1

PacKphIBaTh CMBICT OCHOBHBIX XUMUUYECKHUX TTOHSATHIA: aTOM,
MOJICKYJIa, XUMHUYECKUH AIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OHOPOHAS U HEOIHOPOIHAS), BAJIEHTHOCTD,
OTHOCHUTEIIbHAsI aTOMHAs U MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO
BEIIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JI0JISI XUMHUYECKOTO
2JIEMEHTa B COCAMHCHUH, MOJISIPHBIA 00BhEM, XUMHUYECKAsT PEaKIIHs,
KJ1accu(UKAIUs PEaKIMii: PEaKIuy COCAMHCHUS, PeaKIIuU
Pa3oKEeHMS, PeaKIuU 3aMEIICHUS, PEaKIIMK 00OMEHa, IK30- U
SHJOTEPMHUYCCKHE PEAKIIUH, TETUIOBOK A (EKT peakiuu, pacTBop,
MaccoBast 10Jis BelecTBa (MPOIEHTHAS KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HWIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUH U
IIPUMCHATDH 5TU TTOHATHUA IIPU OITMCAaHUU BEHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHUUYCCKYHO CUMBOJIUKY JJISI COCTABJICHUS (l)OpMy.]'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKquI

1.4

pPacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHUS MacChl BEILLIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHMs], 3aKOHA
ABoraapo




1.5

ONpCAC/IATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHaprIX
COCAUMHCHUAX

1.6

KJIacCU(PUIMPOBATH XUMHYECKUE PEaKIUU (110 YHUCITY U COCTABY
y4acTBYIOIIMX B PEAKIUU BEUIECTB, IO TEIUIOBOMY 3 dekTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MACChI
BEILIECTB

1.8

BBIYHUCIISITH MAaCCOBYIO JIOJIIO0 XMMUYECKOTO AJIeMEeHTa 1o opmyrie
COCIMHEHUS,

1.9

BBIYUCIIAATE MACCOBYIO NOJIIO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS - HAOJIOICHUE,
U3MepeHHe, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICTICHHBIH)

[To Teme: «BaxHelmune NpeacTaBUTENIM HEOPTAHUYECKUX BEIIECTBY

2.1

PACKpPBIBATE CMBICI OCHOBHBIX XUMHUYCCKUX TOHSATHH. OKCH I, KUCJIOTA,
OCHOBAHUE, COJIb

2.2

OIpeNIeNATh IPUHAAIEKHOCTD BEIIECTB K ONPEAECIEHHOMY KI1accy
coenuHeHu# no Gopmynam

2.3

KJIacCCU(UIMPOBATH HEOPTaHUYECKUE BEIIECTBa

2.4

XapakTepu3oBaTh (ONMHMCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOATBEPK/1asi OMMCAHUE TPUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH

2.5

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX
Ka4yeCTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKIX
IpEeBpaIICHUI B pa3TUYHBIX YCIOBUSIX

2.6

ClIeIOBaTh MPaBUJIaM MOJIb30BaHUS XUMUYECKOM MOCYA0N U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIaM OOPAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHYECKUX OTBITOB 10 MOJIYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOOPOIa M KUCIOPOa), TPUTOTOBICHHUIO
pPacTBOPOB C OMpeeIEHHON MaccoBOil 1oNiel pacTBOPEHHOTO
BEIIECTBA, JIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIETOYEH U KUCIOT C MOMOIIBIO
UHIUKATOPOB (Jlakmyc, (heHondTaNeHH, METHIIOPAHK U JIPYTHE)

2.7

IMPOBOIUTD paC‘léTLI IO YpaBHCHHUIO XUMHYECKOM peakuuun

[To teme: «llepuonnueckuit 3akoH u Ilepuoanueckas cucrema
xumudeckux anemeHToB . . MenaeneeBa. CTpoeHre aTOMOB.
Xumnueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUI)

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MIOHSTHI. AApO aToMa,
BHCKTpOHHLIﬁ CIIOM aToma, aTOMHast Op6I/ITaJ'IB, paaunyc aroma,
XUMHYCCKas CBA3b, MOJIAPHAA U HCIIOJISIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIIBHOCTh, HOHHAA CBA3b, NOH, KATUOH, aHHUOH,




CTCIICHDb OKHCJICHUA

3.2 KJIaccu(UIMPOBATh XUMUYECKHE HJIEMEHTHI

OIMCHIBATh U XapaKTepu30BaTh Ta0MuuHyt0 Gpopmy [lepromuueckoit
CHCTEMbI XMMUYECKUX 3JICMEHTOB. Pa3IndaTh MOHATHSI «TJIaBHAsI
noarpymnmna (A-rpymmna)» u «nobounas noarpynna (b-rpymmna)»,
«MaJIbIe» U «OO0JIBIINEY TICPHOIbI

3.3

packpsiBatTh cmbich [lepuoanueckoro 3akona .M. Menaeneesa:
3.4 JIEMOHCTPUPOBATH MOHUMAHNUE TTEPUOJNIECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX IJIEMEHTOB OT WX MoJiokeHus B [lepuonnueckoit cucreme

COOTHOCUTH 0003HAUYEHHMSI, KOTOPHIE UMEIOTCS B TaOJINIIE
«ITepnoanyeckas cucreMa XUMUYECKUX 351eMeHTOB J]. 1.

3.5 MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XAMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi sAApa, 00Iee YHCIIo
AIIEKTPOHOB U PACTIPEICNICHHE UX MO IEKTPOHHBIM CJIOSIM)

36 OMIPCACIIATh CTCIICHb OKUCIICHHA 3JICMCHTOB B 6I/IHapHLIX COCANHCHUAX
37 ONPENENATh BUJ XUMUYECKOUN CBSA3U (KOBaJIeHTHaﬂ " I/IOHHaSI) B
' HCOPraHM4YCCKUX COCANHCHUAX
IIpoBepsiemMble 3JIeMeHTHI CO/IeP:KAHUSA
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TIOHATHUS

[Ipeamet xumuu. Posib XUMUHU B )KU3HH YEJIOBEKA. XUMHS B CHCTEME
1.1 Hayk. Tena u BeniectBa. Pu3nvecKue CBOMCTBA BEUIECTB. ATpEraTHoe
COCTOSIHUE BEIECTB

Ilonstne o METOJaX ITO3HAHUA B XUMHH. Yucteie B€IICCTBa U CMECH.

1.2 .

CriocoOsl pasneneHust cMmecei

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE dNIeMEHThl. CUMBOJIBI XUMHUYECKUX
1.3 aneMeHTOB. IIpocThie U cloKHbIE BeleCTBA. ATOMHO-MOJIEKYIIIPHOE

yueHue

Xumuyeckas popmyina. BaaeHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB.
14 3aK0H ITOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENLHAA aTOMHAs Macca.

OTHOCUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 1018 XUMHUYECKOTO
9JICMCHTA B COCAMHCHUNU

Kommnuectso Bemectsa. Monb. MossipHas macca. B3aumocssi3b
1.5 KOJIMYECTBA, MacChl M YNCIA CTPYKTYPHBIX €AMHHUIL BEIIECTBA. PacuéTsl
1o opMynaM XMMHUYECKHX COEANHEHHH

®u3NUecKue U XUMHUECKHUE SIBICHUA. XUMHUUECKasi peakius U e
MPU3HAKU. 3aKOH COXPAHEHHS MACChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Kinaccupukanus XuMHuecKux peakiuii (coenHeHusl,
pas3yioKeHuUs, 3aMelICHHs, 0OMCHA)

1.6




1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW NIOCYZI0H, €
npaBuiIaM# paboThl B JabopaTopuu U MpruéMaMu 0OpareHus ¢
1a060PaTOPHEIM 000PYIOBAaHUEM, H3YICHHUE U OTHCaHUE (PU3HUECKUX
CBOWCTB 00pa3I[0B HEOPTraHUYECKUX BEIIECTB, HAOIIOACHHE (PU3UUECKIX
(maBiieHUE BOCKA, TasHKE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KHIICHHE
Y KOHJICHCAIUS BOJIbI) M XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHNE
MEJIHO# MTPOBOJIOKH, B3aMMO/ICHCTBHE MeJIa C KMCIOTOM) SIBIICHUIH,
HAOJIO/ICHUE W ONTUCAHKE MPU3HAKOB MPOTEKAHUS XUMHUCCKUX PEaKIIUN
(pa3noxeHue caxapa, B3aMMOICHCTBUE CEPHOM KMCIOTHI C XJIOPUIOM
Oapusi, pasnoxxenue ruapokcuna meau(ll) mpu HarpeBanumy,
B3aUMO/ICHCTBHE jKene3a ¢ pactBopoM coiu menu(ll), m3yuenue
croco0OB pasjeneHust cMecel (C MoMOIIbI0 MaruuTa, (GUIbTpOBaHUE,
BbITIApUBAHKE, TUCTHIUIALNS, XpoMaTorpadus), IPOBEICHHE OUUCTKH
MIOBapEHHOM COJIM, HA0JIIO/IEHUE U ONMCAaHUE PE3yJIbTaTOB MPOBEACHUS
OTIbITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3aHNE
MoJIeieit MOJIeKy (IapoCTePIKHEBBIX)

Baxwuelinre npeacTaBUTeNIn HEOPraHUUYECKUX BEILIECTB

2.1

Bosnyx — cmecs ra3os. CocraB Bo3ayxa. Kuciopon — anemMeHT u
npocroe BemecTBo. Haxoxaenue kucnopoa B mpupojie, Gu3nyeckue u
XuMmuueckue cBoicTa (peakuuu ropenus). Oxeupl. [Ipumenenue
kuciopoa. CrnocoOsl MOTyIeHHUsT KHCIIOPOia B T1ab0paTOpuu U
npoMbinuieHHOCTH. KpyroBopot kuciopoaa B mpupoe. O30H —
AIOTPOINHAs MOAU(DUKALUS KUCIOpOoIa

2.2

TennoBoit 3pPexT XUMUIECKON PeakIuy, TEPMOXUMUUYECKHE
ypaBHEHHS, 9K30- U SJHIOTEPMUYECKHE PeaKnuu. TOTUTBO: yroib 1
METaH. 3arps3HeHre BO3/IyXa, YCHIICHHE MMTApHUKOBOTO A (deKTa,
paspyiieHrue 030HOBOTO CJIOs

2.3

Bonmopon — anemeHT u mpoctoe BeniecTBo. Haxoxxmenue Boopoaa B
npupoje, GU3NIecKue 1 XMMHIECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
nosydeHus. KucimoTsl U cosm

2.4

MoutspHslii 00bEM Ta30B. Pacy€Thl N0 XMMHUYECKUM ypaBHEHUSIM

2.5

duznyeckue cBoicTBa Bobl. Bosa kak pactBoputens. PacTBOpsI.
Hacsiiiennbie 1 HeHACHIIIIEHHBIE pacTBOPBI. PaCTBOPHMOCTH BEIIECTB B
BoJie. MaccoBast 10Ji BEeUIECTBa B pacTBOpe. XMMHUECKHE CBONCTBA
Bobl. OcHOBaHus. Polib pacTBOPOB B MPUPOJIE U B )KU3HH YEIOBEKA.
KpyroBopoT BobI B ipupoe. 3arpsi3HeHUe NPUpoAHbIX Boa. OxpaHa u
OYHCTKA MPUPOIHBIX BOJI

2.6

Knaccugukanus HeopraHuueckux coeuHeHuil. OKCUIbI.
Kinaccudukarys OkcuIoB: coneodpasyromire (0OCHOBHbBIC, KUCIOTHBIE,
ampoTepHbIe) 1 HecosteoOpasyronire. HoMeHkIaTypa OKCHIIOB.
duznyeckue 1 XMMUYECKHE CBOMCTBA OKCUIOB. IlomydeHne okcnaos

2.7

OcnoBanus. Knaccudukaius ocHOBaHHHN: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuN. PU3HYECKUE U XUMHUYECKUE
CBOMCTBA OCHOBaHUM. [lonydyenne ocHOBaHUI




2.8

Kucnotsl. Knaccudukanus kucnot. HomenknaTypa KUcCioT.
Pu3nyecKue U XUMUYECKUE CBOMCTBA KUCIOT. Ps akTHBHOCTH
MeraiioB H.H. bekerosa. [lonydenue kucior

2.9

Conu. Homenknatypa cosiei. @u3nueckre 1 XUMHUECKHE CBOMCTBA
conei. [lonyuyenue cosei

2.10

I'enernueckas cBsI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGIII/IHGHI/Iﬁ
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XHUMHUYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPECIICHHE

COJIep’KaHUs KHCIIOpO/ia B BO3yXe, MOJIy4YeHrne, cCoOupaHue,
pacrio3HaBaHKe U U3yYCHHE CBOMCTB KUCIOPO/1a, HAOIOICHNE
B3aMMO/ICHCTBHSI BEIIECTB C KUCIOPOJIOM U YCIIOBHSI BOSHUKHOBEHHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKoOMIIeHHE ¢ 00pa3aMu OKCUIIOB
Y OTNMCaHME UX CBOWCTB, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U
U3y4YEeHUE CBOICTB BOJIOpo/ia (TopeHHe), B3auMOACHCTBHE BOJIOPOIA C
okcuoM Mean(l1) (BO3MOKHO HCTIOB30BaHUE BHICOMATEPHAIIOB),
Ha0MroIeHNEe 00pa3IOB BEMIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAaHUE
0COOEHHOCTEH paCTBOPEHUS BEIIECTB C PA3IUIHON PACTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB € ONPEIEIEHHON MacCCOBOM J10JIeH
pacTBOPEHHOTO BENIECTBA, B3AMMOAECHCTBUE BOJBI C METAIIIAMU
(maTpuem u KaibiieM) (BO3MOKHO HCIOJIb30BaHHE BHICOMATEPHAIIOB),
OTIpe/ieNIeHNE PACTBOPOB KUCIIOT U IIEI0Yel C IMOMOIIBIO HHIUKATOPOB,
rccienoBaHue 00pa3Ii0B HEOPraHMUECKUX BEIIECTB Pa3IUUYHbIX
KJIacCOB, HAaOJII0/IEHNE U3MEHEHHUS OKPACKH UHIMKATOPOB B PacTBOPAx
KUCJIOT U 1ienovei, u3ydenune B3aumo eiictus okcuaa meau(ll) ¢
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT ¢ METAJIAMH, PEAKIUA
HENUTpalu3aluu, NOJy4eHHe HEPACTBOPUMBIX OCHOBAHU, BHITECHEHHE
OJIHOTO MeTaJlla IPYTUM U3 pacTBOpA COJIH, pelIeHne
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHelne Kiaccel
HEOPraHUYECKUX COCIUHEHUID)

[Tepunoauueckuit 3akoH u [lepuoaudeckas cucteMa XUMHYECKUX
anementoB JI.. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasl CBSI3b.
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITMT

3.1

HepBLIe ITIOIIBITKH KHaCCI/I(I)I/IKaLII/II/I XUMHUYECKUX 3JeMeHTOB. IloHsTHE O
Ipyimnax CXOAHbIX 3JIEMCHTOB (H_IGJ'IOIIHBIG 1 M CJIOYHO3EMCIIBHBIC
MCTaJlJIbl, T'aJIOI'CHbI, MTHCPTHLIC 1"33]:1). QHGMGHTH, KOTOPELIC o6pa3y}0T
aM(I)OTepHLIe OKCHUABbI U THAPOKCHABI

3.2

[Tepuonnueckuii 3akoH. [lepuoandeckas cucTeMa XUuMHYECKUX
anemenToB .M. MenneneeBa. KoporkonepuoaHas u JIMHHONIEPUOIHAS
¢dopwmsl [leproanueckoii cucreMbl XuMU4eckux 3nementon J[. M.
Menneneesa. Ileproabl u rpynmbl. PU3UYECKUN CMBICT TTOPSAIKOBOTO
HOMEpa, HOMEPOB IIEPHUOJIa U TPYIIIIBI dJIEMEHTA

3.3

Crpoenue atromoB. CoctaB aTOMHBIX sifiep. M30Tombl. DIIEKTPOHBI.
CTpoeHue MEeKTPOHHBIX 000704YeK aTOMOB TepBbIX 20 XMMHUECKUX
aneMeHToB Ilepuoauueckoit cucrems /.M. Menneneena.
XapakTepuCTUKAa XUMHUECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B
[Tepuonnueckont cucreme /I.1. Meneneesa




3.4

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMHUYECKUX IEMEHTOB,
METAJUNINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyIIIaM U IEPUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepruoauueckoii cucTemsl
XMMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUSI HayKH U npakTtuku. [1.1.
MenpeneeB - y4€HBIN U Ipak JaHUH

3.5

Xumudeckas cBsi3b. KoBaneHTHas (moJisipHasi 1 HENOJISIPHASL) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MOHHas CBS3b

3.6

CTGHGHL OKHCJICHUI. OKHCHHTGHBHO-BOCCTaHOBI/ITeJIBHLIG peaKHI/II/I.
[Iporneccrr okuceHust 1 BOCCTaHOBNIEHUs. OKUCIUTENN U
BOCCTAaHOBUTEIH

3.7

XUMUYECKUH IKCIIEPUMEHT: U3ydeHue o0pa3oB BEIIECTB METAJJIOB U
HEMETAIJIOB, B3aMMOJICHCTBHE TMAPOKCH/Ia IMHKA C pACTBOPAMU KUCIIOT
Y L1EeJ0YeH, IPOBEICHNE ONBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpeHUE, peakium
pas3IoKeHUs, COCTUHCHHS)

9-it KIIACC

IIpoBepsiemble TpeGoBaHusl K pe3yjbTaram ocBoeHuss QOII

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeaMeTHbIe pe3yabTaThl ocBoeHuss OOII OO0

1

ITo Teme: «BeliecTBO U XUMUYECKasi peaKIusD)

1.1

PaCKphrIBATb CMBICI OCHOBHBIX XUMHUYCCKUX TTOHSITHH. pacTBoOp,
OJICKTPOJIHUTBI, HEQJICKTPOJIUTEI, SJICKTPOJIUTHYCCKAA AUCCOanusd,
pPE€aKIiii HOHHOI'O 06M€Ha, KaTajlin3aTop, XUMHYECKOE PaBHOBECHC,
O6paTI/IMBIe u H606paTI/IMBIe p€aKknuun, OKUCINTEIIbHO-
BOCCTAaHOBUTCIIBHBIC p€aKIH, OKHUCIIUTEIb, BOCCTAHOBUTCIIb, OKUCIICHUC
H BOCCTAHOBJICHUC, AJIJIOTPOIINA, aM(i)OTepHOCTB, XHUMHUYECCKas CBsA3b
(KOBaJ'IeHTHaSI, HOHHaAas, MeTaJ’IJ’II/I‘leCKaﬂ), KpUCTAJNINYCCKasd peméTKa,
CIlIaBbI, CKOPOCTb XUMHYECKOM pe€aKuuun

1.2

HIUIIOCTPpUPOBATDb B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHATHH U
IIPUMCHATD OTHU IIOHATHS IIPU OIIMCAHHUH BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIATh YPABHEHMS DJIEKTPOJIUTHYECKON AUCCOLMALIMY KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEaKIUi
MOHHOTO 0OMeHa

1.4

PaCKpbIBATb CYIITHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKI_II/II\/'I
IMOoCPEACTBOM COCTABJICHUA DJICKTPOHHOT'O OanaHca 3THUX peaKI_II/Iﬁ

1.5

IMPOBOIUTD paC‘léTLI IO YpaBHCHHUIO XUMHYECKOM peakuumn

IIo Temam: «HemeTamnsl 4 UX COeAUHEHU» U «MeTaibl U UX
COCAUHCHUA»

2.1

XapaKTCpPU30BaATh (OHI/ICBIBaTL) O6I_I_II/IG )41 CHCI_II/I(I)I/I‘-ICCKI/IG XUMHNUYCCKHE




CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAs ONIMCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX U1 MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIATh YPaBHCHUA peaKuHﬁ, MNOATBCPKAAOINX CYHICCTBOBAHHUC
TCHETHUYCCKOI CBSA3H MCKAY BEIICCTBAMU PA3JIMIHLIX KJIACCOB

2.3

MIPOTHO3UPOBATHh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPALLICHUIN B pa3INYHBIX
YCIIOBHSIX
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CJEA0BAaTh MPABUJIAM MOJIb30BAHMS XUMUYECKOUN NOCYION U
1ab0paTOPHBIM 000PYIOBAHUEM, A TAKXKE MPABHIIaM OOpaIeHus C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKITUSMH TI0 BBIITOJTHCHUIO
71a00PATOPHBIX XUMHYECKHUX OIBITOB IO TIOJTYICHUIO M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIICKHUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIIMH, MOITBEPKIAIONINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMIBITHBIM ITyTEM XJIOpHI-, OpOMU/I-,
noaua-, kapooHat-, pocdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBHI,
KAaTHUOHbBI aMMOHUNSI, TOHBI HSy’—IeHHBIX MECTAJIJIOB, HpI/ICYTCTBYIOHII/Ie B
BOIHBIX paCTBOan HeOpFaHI/I‘-IeCKI/IX BCIIICCTB

ITo Teme: «XuMus U OKpyKarolasi cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux nousituii: [1JIK BemecTBa;
KOpPO3Hs METAJIJIOB

3.2

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEIBHOMN JIEATEIBHOCTH - aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIeHIEe, CHCTEMATH3AIHIO, BBISIBJICHHE
IPHYMHHO-CJIECTBEHHBIX CBA3EH — ISl H3yYEHHs CBOMCTB BEIIECTB U
XUMHYECKHX PEAKIHiA; €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHMS —
HaOJII0ICHUE, U3MEPEHHE, MOJIETTMPOBAHIE, SKCIIEPUMEHT (peabHbIN 1
MBICJIEHHBII)

IIpoBepsieMble YJI€eMEHTHI COAePKAHUS

Kon

IIpoBepsieMblii 3JIeMeHT COIepKaAHUsI

BemiecTBo 1 xumuueckas peaKuus. HOBTOpeHI/Ie

1.1

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. Hepnozu/lquKaﬂ CHUCTEMA XUMHUYCCKUX
3JICMCHTOB I[I/I Menneneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B
W3MEHEHHMH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBLIX TpéX NEepruoaoBs,
Kajus, KaJlblIUI U UX COEQUHEHUIH B COOTBETCTBHUH C MOJIOKEHUEM
QJICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUAbI XUMUYECKOMN CBSI3U. THUIIBI KPUCTAJTNIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOIMCTB BEIIIECTBA OT THUIA KpHCT&J’IJ’IH‘lCCKOﬁ
peHléTKI/I 1 BUJA XUMHUYECKON CBS3H. KJ'IaCCI/Iq)I/IKaI_II/I}I U HOMCHKIJIAaTypa
HCOPraHNMYCCKUX BCIICCTB (MC)KILYHapOI[HaH u TpI/IBI/IaJ'IBHaH).
XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCIIIMXCS K Ppa3jInYHbIM KJIacCaM
HCOPraHNn4CCKUX COCIUHEHMH, TeHeTHYECKas CBSI3b HCOPTaHNUYCCKUX




BCIICCTB

1.3

Kraccudukanusi XUMUYECKHX peakiMii 10 pa3IMYHbIM pu3HaKaM (1o
YHCIly U COCTaBy y4acCTBYIOIIMX B PEAKLIMH BELECTB, [0 TEINIOBOMY

3P exTy, 10 N3MEHEHHIO CTETICHEH OKMCIICHUSI XUMHUECKUX AJIEMEHTOB,
110 0OPaTUMOCTH, TI0 YYACTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUUECKUE ypaBHeHus. [lonsarue o
CKOPOCTH XMMHMUYECKOW pEaKIu

1.4

[TonsiTHEe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIHUIX.
[ToHsITHE O TOMOTEHHBIX U FeTEePOTEHHBIX peakuusx. [lonarue o
XMMHUYECKOM paBHOBeCHU. DaKTOPHI, BIUSIIONIME HA CKOPOCTh
XMMHMUYECKON PEaKIMH U MOJIOKEHNE XUMUYECKOTO paBHOBECHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUH, SJIEKTPOHHBIN OaiaHc
OKHUCJIMTEIHHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHne ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI C UCIIOJIb30BaHUEM METOAA
9JIEKTPOHHOTO OanaHca

1.6

Teopust NEKTPOTUTUYECKON JUCCOLUALINU. DIICKTPOJUTHI U
HEIIeKTPOoJIUTHI. KaTnoHbI, aHMOHBI. MeXaHU3M JAUCCOIHAIINH BEIIECTB
C Pa3IMYHBIMU BUIAMH XUMHUECKOU CBs3U. CTETIEHb TUCCOITUAIINH.
CurnbHbIe U cabbie AIeKTPOTIUThI. Peakiinu noHHOTO 0OMeHa. Y ClIoBUs
MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHA, TIOJTHBIE M COKpPAIEHHBIC
HWOHHBIC YpaBHEHUs peakiuii. CBOMCTBA KMCJIOT, OCHOBaHUM U COJIEH B
CBETE MPECTABICHUHN 00 JIEKTPOJIUTUUECKON TUCCOITHAITIH.
KauecTBeHHbIe peakiinu Ha HOHBI. [loHATHE O TUIpONIN3E CoNen

1.7

XHWMHUYECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU
KPUCTATMYECKUX PENIETOK HEOPTaHMIECKHX BEIIECTB - METAJUIOB
HemeTayuioB (rpaduTa U aamasa), CIOKHBIX BEIICCTB (XJI0pHIa HATPHS);
FCCIIEIOBAHKE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIIuK OT
BO3JICHCTBHUS Pa3IMYHbIX (PAKTOPOB; UCCIICIOBAHIE
3IIEKTPOTPOBOHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOHAIIN
KHUCJIOT, IIEeJI0Yel U coliel (BO3MOKHO HCITOJIb30BAHUE
BHUJICOMATEPHAJIOB); IIPOBEICHUE OIBITOB, HIUTIOCTPUPYIOIIMX MPU3HAKA
IPOTEKAHMs PEAKIUii HOHHOTO 0OMeHa (00pa3oBaHUe 0CAJIKa,
BBIJICJICHHE Ta3a, 00pa30BaHKe BOJIbI); OIBITOB, HILTFOCTPHPYIOIIHX
IPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENILHBIX peakiuii (ropeHue,
PEeaKIuy pasiioKeHus, COSANHEHNS); paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C MIOMOMIBIO KAUYECTBECHHBIX PEaKIMil Ha HOHBI, PEIICHHE
OKCIIEPUMEHTAIBHBIX 33124

Hemertannsl 1 ux coeTMHEHUS

2.1

O6H_Iafi XapaKTCpUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUSA aTOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHU. CTpOGHI/Ie u (1)I/I3I/I‘ICCKI/IG CBOMCTBA
IMPOCTHIX BCHICCTB — I'aJIOTCHOB. XHUMHYECKHE CBOMCTBA Ha npumepe
XJIopa (BSaHMOﬂeﬁCTBHC C MCTaJlllaMH, HCEMCTaJlllaMU, H_IeJ'IO‘laMI/I).
XHOpOBO,Z[OpO,Z[. Consnas KHCJIOTa, XUMHUYECKHE CBONCTBA, MOJIYy4YCHHUC,
NNPHUMCHCHUC. I[CﬁCTBHC XJIOpa U XJIOPOBOJOPOJa Ha OpTaHU3M
yelnoBeka. Baxxneime XJIOPpUABI U UX HAXOXKJICHUC B ITPUPOJC




2.2

O6mas xapaktepuctuka meMeHToB VIA-rpymmner. Ocobennoctu
CTpOEHUS aTOMOB, XapaKTepHbIE CTENEHU OKUcaeHus. CTpoeHue U
(u3nvecKkre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOIa U CEPHI.
AnnoTpornHbie MOAU(PUKALINN KUCIOPOIa M Cepbl. XUMHUECKHUE
cBolicTBa cepbl. CepoBOIOPOA, CTpOEHUE, GUBUUECKUE U XUMUUECKHE
cBoiicTBa. OKCH/IBI CEPhl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast KHCIIOTa, PU3MYECKUE U XUMHUYECKHE CBOMCTBA (00IIMe Kak
HPE/ICTABUTENIS KJIacca KUCIOT U crielMprueckue). XMMUISCKUE
peaxiuy, Jexaliue B OCHOBE IIPOMBIIIIEHHOTO CII0c00a MOJIy4yeHHUs
cepHoit kuciotsl. [Ipumenenue. Conu cepHOI KUCIOTHI, KAYECTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepsl U €€ COeTMHEHUI B
pupoJie. XMMAYECKOE 3arpsi3HEHUE OKPYKAKOLIEH CpeIbl
COCIMHCHUSAMHU cepbl (KHCIOTHBIC JH0K/IH, 3arpsi3HEHHE BO3/IyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3

O6mas xapakrepuctuka 3nemMeHToB VA-rpymmbl. OcoOeHHOCTH
CTpOEHUS aTOMOB, XapaKTepHbIE€ CTENIEHH OKUCIEHUS. A30T,
pacnpocTpaHeHue B Ipupojie, GU3NUYecKre U XMMHUYECKue CBOMCTBA.
KpyroBopoT a3ora B mpupoe. AMMHaK, ero pU3n4ecKue U XMMHYECKHe
CBOMCTBa, MostyueHue 1 npuMenenue. Conu aMMOHUS, UX (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiys Ha HOHbI
aMMOHHMSI. A30THas KUCJIOTA, €€ MoylydeHue, GU3nYecKue 1 XuMHU4IeCcKHe
cBoiicTBa (00IIME KaK MPEICTAaBUTENSI Kilacca KHCIOT U
cnenududeckue). Mcnoap30BaHne HUTPATOB M COJICH aMMOHHS B
KauecTBE MUHEPaIbHBIX YA0OpEeHU. XUMUUECKOE 3arpsi3HEHIE
OKPY)KaIOIIEH Cpelibl COCANHCHUAMH a30Ta (KUCIOTHBIC JIOWK/IH,
3arps3HEHKE BO3/IyXa, MOYBBI U BOJIOEMOB)

2.4

®docdop, amutoTponHbie Moaudukanun Gocdopa, huzndecKue u
xuMudeckue cBoiictBa. Oxcun pochopa(V) u pochopHas kuciora,
(bu3nvecKkrue U XUMHYECKUE CBOMCTBa, NoydeHue. Vcnoap3oBanne
(dhocharoB B Ka4eCTBE MUHEPAIBHBIX yI0OpECHUIA

2.5

O6mras xapakrepuctuka 3neMeHToB |VA-rpynmnel. OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHbIC CTETICHU OKHCICHHUS. YTICPO/,
AJUIOTPOIHBIE MOAU(DUKAIIUY, PACIIPOCTPAHCHHE B TIPUPO/IC,
¢du3nyeckne U XuMHUeCKue cBoiicTBa. Ancopouus. Kpyrosopor
yriaepoaa B npupoje. OKCHUIIbI yriaepoa, ux PU3NYecKre U XUMHUYECKHe
CBOWCTBA, JICHCTBHE HA XKUBBIC OPTaHU3MBbI, TOJIY4YCHHE U TIPUMCHCHUE.
DKoJIorHYeCcKUe POOIeMBbl, CBsA3aHHbIe ¢ OkcuaoM yriaepoaa(lV);
THIIOTE3a II00aTbHOTO MOTEIUICHUS KIIMMATa; ITAPHUKOBBI A PEKT.
VYronpHas KucioTa U €€ coliu, uX (U3NYECKue U XUMUYECKHE CBOWCTBA,
noJiyueHue u npuMeHeHune. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIUHE, POMBIIINIEHHOCTH U
CEJILCKOM XO351CTBE

2.6

HepBOHa‘laJ'ILHLIe MOHATHS 00 OPraHUYCCKUX BCHICCTBAX KAK O
COCOAMHCHUAX YyIriIepoda (MCTaH, 9TaH, 3TUJICH, alICTHUJICH, 3TAHOJI,
TJIMICPHUH, YKCYCHAsA KI/IC.IIOTa). Hx coctaB u XUMHYECKOE CTPOCHUC.
[ToHsiTHE O OMOJIOTUYECKH BaYKHBIX BCIICCTBAX — JKHPaAX, 6CJ'II(8.X,
YJICBOJaxX — U UX POJIM B JKU3HHU YCJIIOBCKA. MaTCpI/IaJ'IBHOC CAUHCTBO




OpraHu4YCCKUX U HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemnunii, ero gusnyeckre u XauMHU4eCKUE CBOMCTBA, MOTYYCHUE U
npumeHenue. CoeMHeHns KpeMHus B npupoje. OOmiue npeacraBicHus
00 okcune kpemuus (1V) u kpemuueBoit kucinore. CHIMKATBI, KX
UCIIOJIb30BAaHUE B OBITY, MEIULIMHE, IPOMBILIUIEHHOCTH. BaxkHeliue
CTPOUTEINIbHBIE MaTEepHaJIbl: KEpaMHUKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipo0ieMbr 6e301MacHOTO MCTIOIb30BaHHS CTPOUTEIBHBIX
MaTepUajoB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH IKCTIEPUMEHT: U3ydyeHUe 00pa3[0B HEOPraHNIECKUX
BEILECTB, CBOMCTB COJITHOM KUCIIOTHI; IPOBEACHNE KaU€CTBEHHBIX
peakiuii Ha XJIO0pUA-UOHBI U HAOIIOIEHNE TPU3HAKOB X IPOTEKAHUS;
OTIBITHI, OTpaXKaoIKe GU3NYECKUEe U XUMUYECKHE CBOMCTBA T'aJIOTEHOB
U MX COCTMHEHMI (BO3MOXHO MCIOJIb30BaHHUE BHICOMATEPUAIIOB);
03HaKOMJICHHE ¢ 00pa3iamMu XJIOpUIOB (raJoTeHUIOB); 03HAKOMIICHHUE C
oOpasiamu cepbl 1 e€ coeIMHEHUSAMH (BO3MOXKHO HCITOJIb30BAHHE
BHICOMATEPHAIIOB); HAOIFOIEHUE MPOoIlecca OOYTIIMBAHUS caxapa I0/q
JNENCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3YYCHHE
XUMUYECKUX CBOMCTB pa30aBIICHHON CEPHOU KUCIIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuyu Ha cyab(aT-uoH 1 HabJIoIeHNE MpU3HaKa e€
MIPOTEKAaHMSI; 03HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOICTBaMH a30Ta,
dbochopa u ux coenuHeHMH (BO3MOKHO HCIIOIH30BaHHE
BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX YIOOPCHHUIA;
MoJlyueHue, coOupanue, pacro3HaBaHue U U3ydeHne CBOWCTB aMMHUaKa,
MPOBE/ICHUE KaUECTBEHHBIX Peakiuii Ha HOH aMMOHUS U ¢ocdar- HOH U
M3y4YeHUE MIPU3HAKOB UX NPOTEKAHUs, B3aNMOJCHCTBUE
KOHIICHTPHPOBAHHOW a30THOM KMCIOTHI C MEbIO (BO3MOKHO
MCII0JIb30BAHUE BUICOMATEPUAIIOB); U3YUCHUE MOIEIICH
KPUCTAJUTMUECKUX pEeHI€TOK anmasa, rpaduTta, Qymiepena;
03HAKOMJIEHHE C MPOIIECCOM aICOPOLIUU PaCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOKWCTBOM IIPOTHBOrasa; MOJIy4eHHUE,
coOupaHue, pacrio3HaBaHUE U U3y4EHHE CBOMCTB YIIEKUCIIOro rasa,
IPOBEJICHIE KaUeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUIIMKAT-UOHBI U
U3Y4YeHUE IPU3HAKOB UX MIPOTEKAHUsI; 03HAKOMIJIEHHUE C MPOAYKLIHEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4
no Teme «BaxHeime HemeTauibl U UX COSAUHEHUS

Mertanisl 1 UX COeIMHEHUS

3.1

OO11ast XxapaKTepUCTUKA XMMHUYECKUX JIEMEHTOB - METAJUIOB Ha
OCHOBAHUU UX M0JI0’KEHU B [leprouueckoii cucTeMe XMMUYECKUX
anemeHToB .. MenneneeBa u crpoeHust aToMoB. CTpOEHHE METAIIIIOB.
Merannuyeckasi CBA3b U METAJUIMYECKasi KpUCTAJIMUeCcKas perérka.
DIEKTPOXUMHUYECKUH sl HAaPsHKEHUH METaslloB

3.2

dusnyueckue U XMMHUYecKre cBoicTBa MetaioB. O0mue crnocoOsl
noJIydyeHus: MeTaysioB. [IoHsATHE 0 KOPPO3UHN METAIIOB, OCHOBHBIE
CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CrutaBsl (cTalib, YyryH,
TIOPAITIOMHHUH, OpOH3a) M MX IPUMEHEHUE B OBITY U MPOMBIIICHHOCTH

3.3

[llennounble MeTaiuIbL: TIOJI0KEeHUE B [leproanueckoit cucreme




XuMH4YeCcKuX aneMeHToB .M. MeneneeBa; CTpoeHUE UX aTOMOB;
HaxoXJieHHe B npupoje. Ousnveckre u XuMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kajusi). OKCHIbI U TUAPOKCHIbI HATPUS U KaJIHSI.
[IpumeHeHue 1MeI0YHbIX METAIIIOB U UX COEAMHEHUN

3.4

IIemouno3eMeabHBIC METAJIbLI MAarHUI U KAJIBIUN, IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux anemeHToB .M. Menaeneesa;
CTPOEHHUE UX aTOMOB; HaX0XKJIeHUE B npupoae. uznueckue u
XMMHUYECKHE CBOIICTBA Maruus M KajJblus. BaxxHenie coequHeHus
KaJbIust (OKCU, TUAPOKCHUL, coJin). JKECTKOCTH BOJIBI M CIIOCOOBI €€
YCTpaHEHHUsI

3.5

Antomunuil: nonoxxenue B [leproanyeckoil cucreMe XUMHUYECKUX
anemeHnToB .M. MeHieneeBa; CTpoeHUE aToMa; HaXOK/ICHHE B
npupoje. PU3NYecKre 1 XUMUYECKUE CBOMCTBA ATFOMUHHSL.
AmMdoTepHbIe CBONCTBA OKCH/IA U THAPOKCUIA AITFOMUHUS

3.6

Kenezo: nonoxenne B [lepnoandeckoil cucreMe XUMHYECKUX
anemeHnToB .M. MeHieneeBa; CTpoeHUE aToMa; HaXOXKJICHHUE B
npupoje. Pu3nvyeckne 1 XUMUYECKHE CBOMCTBA xene3a. OKCHIbI,
ruapokcupl u cosn xene3a(ll) u sxenesa(lll), ux cocras, cBoiicTBa n
MOJTy4eHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C 00pa3liaMi METAUIOB
CIUTaBOB, MX (DU3MUCCKUMH CBOMCTBAMHE; H3yUEHHE PE3YIbTaTOB
KOPPO3HMH METAIOB (BO3MOYHO MCIIOJIb30BaHUE BUICOMATEPHATIOB),
0COOEHHOCTEHN B3aMMOICUCTBHS OKCHIA Kbl U HATPHUS C BOJOU
(BO3MOKHO HCIIOJIB30BAHHE BUICOMATEPUATIOB); UCCIICIOBAHUE CBOWCTB
’KECTKOM BOJIBI; ITPOIIECCa TOPEHHS JKelie3a B KHCIopoie (BO3MOKHO
HCITIOJIb30BaHKME BUICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMUS
KaueCTBEHHBIX PEaKInii Ha HOHBI (MarHus, KAIBIKs, aTFOMHHNS, [IMHKA,
xenesa(ll) uxenesa(lll), mequ(ll); HabmrOIEHIE 1 OMTHUCAHKE TIPOLIECCOB
OKpalIMBaHUs UTAMEHU HOHAMH HATPHS, KU U KaIbIst (BO3MOKHO
MCITIOJIb30BaHME BUICOMATEPHAIIOB); HCCIIEI0OBAHUE aM(POTEPHBIX
CBOMCTB IMIPOKCH/IA ATIOMUHUS U THIPOKCH/IA IMHKA, PEIICHHE
OKCIIEPUMEHTANIBHBIX 33124 110 TeMe «BakHeume MeTabl U HX
COETMHEHHS

XuMus 1 OKpYyKaromasa cpeaa

4.1

Hosgrlie MaTCpHraJbl 1 TCXHOJIOTHUH. BemecTBa u MarcpuaJibl B
MOBCEIHEBHOM KM3HU YeIOBEKa. XUMUS U 310POBLEC. be3onacHoe
HCIIOJIb30BAHUEC BCIICCTB U XUMHUYCCKUX peaKuHﬁ B 6BITy. HepBa;I
IMOMOIIb TP XUMHUYCCKHUX OKOTraX U OTPABJIICHUAX

4.2

OCHOBBI PKOJIOTUYECKOM TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHNE
okpyxatome cpeast [IJIK. Ponb xumMuu B perieHun 3K0J10rM4eCKuxX
npo6iem. [IpupoaHbie HCTOYHUKHU YTII€BOA0POI0B (YToJib, MPUPOAHBII
ras, HedTh), IPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U
MPOMBILIIEHHOCTH

4.3

XHUMHUYECKUMN SKCHCPUMECHT. U3YUYCHUEC 06p8.31_IOB MaTCpUuaioB (CTCKJ'IO,
CIIJIaBbI MCTAJIJIOB, IOJIMMCPHBIC MaTepI/IaJ'IBI)




IIpoBepsiembie HA OI'D Mo XuMuUM TpeOOBAHUS K

pe3yJbTraram

ocsoenuss OOII OO0

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHNsI K MPEAMETHBIM pe3yjabTaTamM 0a30BOro
ypoBHs ocBoennst OOII OO0 na ocunoe ®I'OC

1

[Ipencrasnenue:

1.1

0 TO3HABAEMOCTH SIBJICHUN IPUPO/Ibl, TOHUMaHUE 0OBEKTHBHOMN
3HAYUMOCTH OCHOB XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIeH KyIbTYphl U IPAKTHUYECKOMN
JeATEIbHOCTH YEJIOBEKA B YCIOBHUAX COBPEMEHHOI'O OOIECTBA;
ITIOHMMAHHE MECTA XUMHUH CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJ[aX MO3HAHMS, B TOM YHCJIE SKCIIEPUMEHTAITBHBIX U
TEOPETHUYECKUX METOIaX MCCIICIOBAHUS BEIIECTB M M3YUCHUS
XUMUYECKUX PEAKIU; YMEHUE UCITOIB30BaTh MOJIENH JIJIs1 OOBSICHEHHS
CTPOCHHS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccnoHaIbHOM 1EATEIbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JJOCTHUKEHUSIX
XMMHYECKON HAYKH, YTO MO3BOJIUT OOYJAIONIMMCS paCCMaTPUBATh XUMUIO
Kak cepy cBoelt Oyayiei npodeccuoHanbHON AeITeIbHOCTU U CAEaTh
OCO3HAHHBII BBIOOp XMMHUHU KaK MPOGUIBHOTO IPEAMETa P Mepexo/ie
Ha YPOBEHb CpeIHEro o01iero oopazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHUYECKUX 3HAHUM U YMCHUEC ITPUMEHATE CUCTEMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIOYACT.

2.1

Ba)KHEHIIIE XUMUUECKHE ITIOHATUS . XUMHUUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, POCTOE U CJIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/IHAsA CMECh, OTHOCHUTEJIbHBIE aTOMHAS U MOJIEKYIISIpHAsi Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00bEM, OKCHI,
KHCJIOTa, OCHOBAHKE, COJIb (CPEIHSs), XUMHUCCKAs PEaKI¥s, PEaKIHK
COCIMHEHMS, PEAKIIUHU PA3JI0KEHHUs], PEAKIIMH 3aMEICHUs, PeaKIun
oOMeHa, TeroBoi 3G (HEKT peakiiy, 3K30- U IHIOTEPMHUUECKHE PEaKIiH,
pacTBOp, MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH,
MaccoBast I0JIsl M MPOIIEHTHAsl KOHLIEHTpaLUs BEILIECTBA B paCTBOPE, SAPO
aToMa, AJIEKTPOHHBIN CIIO# aTomMa, arToMHasi opOuTallb, paanyc aToma,
BaJICHTHOCTB, CTEIICHb OKHUCJICHUS, XMMUYECKas CBS3b,
3IEKTPOOTPULATENBHOCTD, MOJSIPHAS U HEMOJIIpHAsi KOBAJIEHTHAS CBSI3b,
HMOHHAs CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMUECKAS PEIIETKA
(aromHasi, HOHHAsI, METAJUTNYECKasi, MOJICKYJIIpHAs), HOH, KATUOH, aHHOH,
3EKTPOJIUT U HEINEKTPOJIUT, IIEKTPOIUTHIECKAs AUCCOLIMAIIUS, PEAKIIUU




MOHHOTO 0OMEHA, OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH,
OKHUCJIMTEIb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE,
JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, 0OpaTUMBbIE U HEOOpaTUMBbIE
peaknuu, CKOpOCTh XMMUYECKOHN peakuuu, karanusarop, 11K, koppo3us
METAJIJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIArarolne 3aKOHbl XUMHU: 3aKOH COXPAHEHUS MACCHI,
nepuoanueckuit 3akoH [I.11. MenneneeBa, 3aK0OH MOCTOSIHCTBA COCTAaBA,
3aKOH ABOTaapo

2.3

TEOPUU XUMHH. ATOMHO-MOJIEKYJISIpPHAs! TEOPHsI, TEOPUS
ANEKTPOJUTHYECKON TUCCOLMALIU

Biranenne ocHOBaMM XMMUYECKON IPAMOTHOCTH, BKIFOYAIOLIEH!

3.1

yMEHHE TIPAaBUIILHO KCIIOIh30BaTh 3yUCHHbBIC BEIIECTBA H MaTepualsl (B
TOM YHCJI€ MUHEpaJIbHbIE YI0OpEHUs, METAJIJIbl U CIUIABbI, IPOTYKTHI
nepepaboTKH MPUPOIHBIX UCTOYHHKOB YTIIEBOI0POIOB (YIiIs,
MPUPOJIHOTO Ta3a, HeTh) B OBITY, CETBLCKOM XO3SICTBE, Ha IPOU3BOICTBE
Y IOHMMAaHWE 3HaYeHUS )KUPOB, OEJIKOB, YIJIEBOJIOB JJIsl OpraHu3ma
YeJI0BEKa; YMEHHE IMPOTHO3UPOBAThH BIMSHHUE BEIIECTB M XUMUYECKUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOU[YI0 IPUPOIHYIO CPEY

3.2

yYMEHHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JAPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJM4ue OMbITa pabOThI C PA3IMYHBIMU HCTOYHUKAMU UH(GOPMALIUH 110
XuMuH (Hay4dHas ¥ HayqHO-TIOMYJISIpHAs JTUTEpaTypa, CJI0BapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLICHUBATh I/IH(i)OpMaI_II/IIO O BCIICCTBAX, UX
IMPEBPAIICHUAX U IPAKTHYCCKOM ITPUMEHCHUHN U YMCHUE UCII0JIb30BaTh eé
JJIs PEIICHUA y‘IC6HO'HO3HaBaTeHBHHX 3a1a4

Brnanenne ocHOBaMU MOHSATHITHOTO anmapaTra i CHMBOJIMYECKOTO SI3bIKa
XUMUU JJIS1 COCTaBIIEHHS (POPMYIT HEOPTraHMUYECKUX BEIIESCTB, YPaBHEHHIM
XHUMHYECKHX peakIii; ocHoBaMu xumuueckoit Homenkaarypsl (IUPAC u
TPUBHAJIBHOM)

VYMeHne 00bACHATh CBA3b MTOJ0KEHHUS dJIEMEHTA B HCpHOHquCKOﬁ
CUCTCMC C YHMCJIOBBIMU XapPaKTCPUCTUKAMHU CTPOCHUA aTOMOB
XUMHNYCCKHX 3JICMCHTOB (COCTaB H 3apian saapa, 06Luee YHuCJIO
SHGKTpOHOB), pacipeacaCcHucM 3JICKTPOHOB 110 SHEPIrETUUICCKUM YPOBHAM
aTOMOB IICPBBIX TpéX MEprUOa0B, KaJlud N KAJIbINA

Hpe,Z[CTaBJ'IeHI/Ie ) nepnommecxoﬁ 3aBUCHMOCTH CBONCTB XUMHYECKUX
9JICMCHTOB (pa)myc aToMa, 3HeKTpOOTpI/IHaTeHBHOCTL), MMPOCTBIX U
CJIOXKHBIX BCIICCTB OT IIOJIOXKCHHA 3JICMCHTOB B HepHOHquCKOﬁ CHUCTEMC
(B MaJIbIX IIEPHUOJaX U T'JIaBHBIX noz[rpynnax) U DJICKTPOHHOT'O CTPOCHUS
aToMa

YMmeHue kinaccuuIpoBarh:

7.1

XUMHWYCCKHE 3JICMCHTEI




7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3 XMUMHUYECKUE PEAKIIUU
8 YMeHue onpenensiTh.
8.1 BaJICHTHOCTh M CTCIICHb OKUCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsi] HOHA
8.2 BUJI XHMUYCCKOU CBSI3U M THUIT KPUCTAITMYECKON CTPYKTYPHI B
' COENMHEHNAX
8.3 XapakTep Cpejibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHUCIIUTENb U BOCCTAHOBUTEID
9 YMeHne xapakTtepu3oBath GU3NUECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BeriecTB (KUCIOPOI, 030H, BOJOPOI, rpaduT, ajamas, KpEMHHUH,
9.1 azot, docdop, cepa, XJI0p, HATPHUH, KaTUi, MAarHUN, KaJIbIIMA, aTFOMUHUH,
KeIe30)
CITO’KHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOPOB (BOa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOOPOI, OKCHJIBI ¥ TUIPOKCHABI MeTalIoB |1—-I1A
9.2 rpymm, amomunust, mean (11), munka, xenesa (11 u 1), okcuasr yriepoaa
' (11 u 1V), xpemuus (1V), azora u pocdopa (Il u V), cepsr (IV u V1),
CEepHHCTas1, CEpHasi, a30THCTas, a30THas, GocopHas, yrojabHasil,
KPEMHHEBast KHCJIOTa M UX COJIH)
MMPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
93 OT MIX COCTaBa U CTPOCHUS, TPUMEHEHHNE BEIIECTB B 3aBUCUMOCTH OT MX
) CBOMCTB, BO3MOHOCTh MPOTEKAHUS XUMHYECKUX MTPEBPAILICHUH B
Pa3IUYHBIX YCIOBHIX
10 YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUS PEAKIIH, B
TOM YHCIIE.
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKIIHit
10.3 WUTIOCTPUPYIOIIMX XUMUIECKUE CBOMCTBA M3YUCHHBIX KJIACCOB (IPyYIII)
' HEOPraHWYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXKIY HUMU
11 YMeHue BBIUUCIATE (IPOBOANUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJII0 XMMHYECKOTO JIEMEHTA B COeTUHEHUN
11.2 MacCOBYIO JI0JIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB
11.4 M0 YPaBHEHUSM XUMHUYECKHUX PEAKIMA U HAXOUTh KOJINYECTBO
' BEIECTBA, 00bEM U MACCy peareHTOB WU MPOJTYKTOB PEAKIIHH
12 Bnanenue (3HaHUE OCHOB):




12.1

OCHOBHBIMHU METOJIaMU HAay4HOTO Mo3HaHUs (HaOJIf0IeHHEe, H3MEPCHHUE,
9KCIIEPUMEHT, MOJCIUPOBAHUE) IPU U3YUYCHHUHU BEIECTB U XMMUYECKUX
SABIICHU; yMeHUE c(HOPMYTUPOBATH MPOOIIEMY U MPEATIOKUTH ITyTH €

peuieHus

12.2

0e30macHO# pabOThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMHUECKOU MOCyI01
1 J1a00paTOpHBIM 000PYI0BaHUEM

12.3

npaBuIaMu 0€3011acCHOTO OOpaIeHHs C BEIIECTBAMU, UCTIOJIb3YEMbIMH B
IIOBCE/IHEBHOM JKU3HM, [TPaBUJIAMHU MIOBE/ICHUS B LIEJSIX COEpEKEHUSI
310POBBS U OKPYXKAIOLIEH IIPUPOIHOM Cpeibl; IOHUMaHUE Bpeaa
(omacHOCTH) BO3CHCTBHSI HA KUBBIC OPraHU3MBbI ONIPEICIEHHBIX
BEILECTB, CIIOCOOOB YMEHBIIEHUS U MIPEIOTBPALLIEHUS UX BPEAHOTO
BO3/ICUCTBUSA

13

Hanmumne MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIHUX XUMHUYCCKUX DKCIICPUMECHTOB.

13.1

M3y4YeHHUe 1 onucaHne (PU3NIECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE C
(DUMBUYECKUMH ¥ XUMUYECKUMH SIBJICHUSIMH; OTIBITHI, UJUTFOCTPUPYIOIITHE
MPU3HAKY TTPOTEKAHUS XUMUYECKUX PEAKITUI

13.2

H3yUYEHHE CITOCOO0B pa3/Ie/IeHUs CMeceit

13.3

MOJIy4€HHUE KUCIOPO/ia U U3ydeHHE eT0 CBOWCTB; MOJyYeHHE BOJIOpOIa U
W3Y4YEHHE €ro CBOMCTB; MOJIYYEHHE YTIIEKUCIIOrO ra3a U U3y4eHHe ero
CBOICTB; MOJy4€HUE aMMHUaKa U U3yYEHUE €r0 CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEIECTEHHON MaCCOBOM JI0JIei
pacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHHE HHIMKATOPOB (JlTakMyca, MeTHIIopamka u GpeHodTaienHa)
JUIS OTIpeJIeNICHUs] XapaKTepa cpeibl B pacTBOpaxX KUCJIOT U IIesoueit

13.6

HCCJICA0BAaHUEC U OIIMCAaHUC CBOMCTB HEOPraHN4€CKUX BEIICCTB
Pa3IMYHbIX KJIACCOB; U3YUYCHHUEC BSaHMOﬂeﬁCTBHﬂ KHCJIOT C MCTaJlJIaMHU,
OKCHIAaMHU METAJlJIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMH,
COJISIMM, ITOJTYYCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJHOI'O
MeTanjia IpyruM M3 pacTBOpa COJIM, UCCIICAOBAHUEC aM(i)OTepHBIX CBOMCTB
TUAPOKCHUAOB aJIIOMHUHUA U HUHKA

13.7

PCLICHUEC DKCIICPMMEHTAIBHBIX 3a/1a4 110 TEMaM. «OCHOBHBIE KJIaCChI
HCOPraHUYCCKUX COCIMHCHU I, ((SHGKTpOHI/ITI/I‘IeCKaH auccouuanusy,
«Baxknelnine HeMeTalllIbl U UX COSIUHEHUS, «BakHeilimme MeTauisl 1
HUX COCOAUHCHUA

13.8

XUMUYECKHUE IKCTIEPUMEHTBI, WIUTIOCTPUPYIOIIUE TIPU3HAKN TPOTCKAHUS
peakiuii HOHHOTO 00MeHa; KaYeCTBEHHBIC PEAKIIMH Ha IPUCYTCTBYIOIIHNE
B BOJIHBIX PAacTBOPAX MOHBI: XJIOPH/I-, OPOMHUI-, HOAU-, CYIIbpar-,
docdar-, kapOboHAT-, CUITMKAT-aHHOHBI, TUAPOKCHUI- HOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJIbLIKs, aTFIOMHHHES, Kene3a (2+) u xkene3a (3+),
Meau (2+), muHKa

14

YmMmenue:




MPECTABIATh PE3YIbTAThl SKCIIEPUMEHTA B (hOpME BHIBOJIOB,

141 JI0Ka3aTeNbCTB, TPApHUKOB U TAOIHUIl M BBISBIATH AIMIIUPHUECKHUE
3aKOHOMEPHOCTH
YCTaHaBJIMBAaTh CBA3U MEX/y PEaIbHO HAOII0Aa€MbIMU XUMUYECKUMU
14.2 SIBJICHUSMU U TIPOLIECCAMM, IPOUCXOJSAIIMMH B MaKpO- U MUKPOMHUPE,

0O0BSACHATH IPUUMHBI MHOTOOOPAa3Hsl BEIIECTB

IlepeueHb 3J1eMEHTOB COIEPKAHUSA, IPOBEPAEMbIX

HA OCHOBHOM IoCyaapCrBCHHOM 3K3aMCHE 110

Kon IIpoBepsieMble 31eMEHTHI COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TIOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3enieHust cMeceit
12 ATOMBI 1 MOJIEKYJTBl. XUMHYECKHE IIeMEHThI. CUMBOJIBI XUMHYECKHIX
) 31eMeHTOB. [IpocCThie U CIOKHBIEC BEMIECTBA
13 Xumuueckas popmysa. BaqreHTHOCT, aTOMOB XUMUYECKHUX DJIEMEHTOB.
' CreneHb OKUCIEHUS
3aK0H MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTEILHAS aTOMHAsI Macca.
1.4 OtHOcuTeNnbHAsA MOJIEKYIApHas Macca. MaccoBasi 10J11 XUMUYECKOTO
3JIEMEHTA B COeTUHEHUH
15 KonuuecTtBo BemiectBa. Mouib. Mossipaast Mmacca. MossipHbIid 00bEM ra3oB.
' B3anmocBsI3b KOIMYECTBA, MAaCChl M YKCJIA CTPYKTYPHBIX €MHUIL BEIIECTBA
16 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUUYECKask peakus 1 e€
) MPU3HAKKU. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoanyeckasi cucreMa XUuMUYECKUX
anementoB JI.. MenneneeBa. CtpoeHure aTOMOB
[Tepuonunueckuii 3akoH. [lepuoandeckas cucteMa XUMHUYECKUX PJIEMEHTOB
2.1 J.1. Mengeneesa. [lepuoas! u rpynnsl. @usndeckuii cMbICI HOPSAIKOBOIO
HOMEpPA, HOMEPOB NEPHO/IA U TPYIIIbI 3JIEMEHTA
Crpoenue atromoB. CocTtaB aTOMHBIX sifiep. M30Tombl. DIIEKTPOHBI.
2.2 CtpoeHue 3IeKTpOHHBIX 000JI04eK aTOMOB INepBbIX 20 XUMHUECKUX
aneMeHToB Ilepuoauueckoit cucremsl /.M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB MEPBBIX
TpEX TEPHOIOB, KajHs, Kaablius (paanyca aToMOB,
2.3 AJIEKTPOOTPHUIIATEIIBHOCTH, METAJUTHYECKUX U HEMETAJUTMYECKIX CBOWCTRB)

U UX COCIUHEHUN B COOTBETCTBUM C MOJI0KEHHUEM DJIEMEHTOB B
Hepno;uzlqecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB




Crpoenue BelecTBa

3.1

Xumudeckas cBsi3b. KoBaneHTHas (M0JIIpHAs U HEMOJISIPHAS) CBSI3b.
DIEKTPOOTPULIATEIIEHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBSI3b.
Merannnueckas cBI3b

3.2

Tumb! KpUCTAIUTMYCCKHUX PEIIETOK (AaTOMHAs, HOHHAS, METAJITHIECKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKON PEIIETKU U
BHJAa XUMHUYECKOU CBSI3U

Baxwueline npeacTaBUTENIM HEOPraHMYECKUX BelecTB. Hemeramisl u nux
coequHeHns. MeTabl U UX COETUHEHUS

4.1

Kraccudukarysi 1 HOMEHKIIATypa HEOPraHMYECKUX COCANHEHUMN: OKCUJIOB
(coneoOpasyromnyie: OCHOBHbIE, KHCIOTHBIE, aM(OTEpHBIE) U
HecoJieoOpa3yroIue; OCHOBaHUH (IENOYN 1 HEPACTBOPHMBIE OCHOBAHHS);
KUCIIOT (KUCIIOPOJICOIepKaIie U OECKICIOPOIHbIE, OTHOOCHOBHEIE U
MHOTOOCHOBHBIE); COJIel (CPEeHUX U KHCIIBIX)

4.2

dusnyeckue U XUMUYECKUE CBOMCTBA IMPOCTBIX BCIICCTB-HEMETAJLJIOB.
BOJIOPO/Ia, XJI0Pa, KHCIOpO/ia, Cephl, a30Ta, Gpocdopa, yriiepoa, KpeMHHUS

4.3

dusnyeckue U XUMUYECKUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB. JINTHUA,
HaTpusd, Kajlusd, Maroiud U KaJIbIuA, aJIFOMHUHU, KEIIC3a.
DIIEKTPOXUMHUYECKUH Pl HAPSHKEHUH METAIIIOB

4.4

DuU3NYECKUE U XMMUYECKHE CBOMCTBA BOJAOPOJHBIX COCTMHEHUN
HEMETAJIJIOB. XJIOPOBOJOPOa, CEPOBOAOPO/Ia, aMMUAKa

4.5

dusnUecKre ¥ XUMUYECKHE CBOMCTBA OKCHIOB HeMeTayutoB: cepsl (1V,
V1), azota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V).
[MoydeHre OKCHIOB HEMETAIIIOB

4.6

Xumudeckue cBorcTa okcuioB: MetaiioB |A—IIA rpym, nuHKa,
meau(l1) u xenesa(ll, 111). [Tony4yenne OKCHIOB METAILIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHUH U aM(DOTEPHBIX THIPOKCHIOB (Ha
puMepe MHIPOKCHIOB aTFOMHHUS, XKese3a, uHKa). [lomydyenue
OCHOBaHUM U aM(pOTEPHBIX TUAPOKCUIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM,
CEPOBOJIOPOTHOM, CEpHUCTOM, CEpHOM, a30THOM, (PocopHO, KpeMHUEBOH,
yroibHOU. OcoOble XMMHUYECKHE CBOMICTBA KOHIIEHTPUPOBAHHOW CEPHOH U
a30THOU KUCIIOT. [lonyueHnne kucior

4.9

OO0ue xuMuyeckue cBoicTBa cpeHux cosel. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacrio3dHaBaHrue BOAOPOJAa, KUCJI0OPOda, aMMHUAKa,
YIJICKUCIIOTO Ira3a B Ha60paTOpI/II/I

411

[Tonyuenne aMMuaka, CEpHON M Q30THOM KHCJIOT B IPOMBIIIICHHOCTH.
O6111e crnocoObl MoJTy4eHNs] METalIOB

4.12

I'enetnueckas cBsI3b MCXKAY KJIaCCaMH HCOPIraHUYICCKUX COCIMHEHUH

XUMHUYECKHUE pcaknuu




5.1

Knaccugukanus XuMHUECKUX Peaknii IO Pa3InYHbIM MTPU3HAKAM: 110
YHUCIIy U COCTaBY Y4aCTBYIOLIUX B PEAKLUU BEILECTB, [10 TEIJIOBOMY
3 dexTy, 10 N3MEHEHHIO CTETICHEH OKUCICHUSI XUMHUYECKUX IIEMEHTOB

5.2

TennoBoit 3¢ ekt XUMUUECKOH peaKkiy, TEPMOXUMHUYECKHE YPaBHEHHUS.
DK30- U SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKHE YPaBHEHMUSI

5.3

OKHCANTENBEHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENN U
BoccTaHoBUTENU. [Ipoliecchl OKUCIEHHS U BOCCTAaHOBIIEHUS. DJIEKTPOHHbBIN
0ajaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUU

5.4

Teopust NEKTPOIUTUUECKON qucconranuy. KaTHOHbI, aHUOHBI.
DNEKTPOIUTHI U HEANEKTPOJINUTHL. CHUIIBHBIC U CTIa0bIe AIEKTPOJIUTHI.
Crenenp AUCCOIMAIIIHI

5.5

Peakuun nonHoro ooMeHa. Y ciioBusi IpOTEKaHUS peakluii HOHHOTO
oOMeHa, TIOJTHbIE U COKpAIlEHHbIE HOHHBIE YPAaBHEHUS peaKuil

XHUMHS ¥ OKpyXaronias cpeia

6.1

BemectBa u maTepuaiibl B IOBCEAHEBHOM )KM3HNU YelIOBEeKa. be3omacHoe
WCIOJIb30BAHME BEIIECTB U XMMHYECKUX peakluil B 1TabopaTopuu u ObITY.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX O0XKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHNE OKPYKAIOIICH cpe/ibl (KUCIIOTHBIC 0K /IH,
3arpsi3HEHHE TOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIIECHUS
[penensuas momyctumas koumnentparus semects ([TIK). Poias xumun B
peIIeHUHN SKOJIOTHYECKUX TTpoOsieM. Y criieHne mapHuKoBoro dddexra,
pa3pylieHne 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3oTa, Gocdopa, yriaeposaa, KpEMHUS U KX COCTUHEHHM
B OBITY, MEJUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.
[TpuMeHeHrHe METAIJIOB | CIUIaBOB (CTallb, YYTYH, AIOPATIOMUHHIA, OPOH3a)
B OBITY U IPOMBIIIJICHHOCTH UX coenuHeHui. [lonstre o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHbie KICTOYHUKHU YTIIEBOA0POI0B (YroJib, MPUPOAHBIN ra3, HeTh),
IPOJIYKTHI UX MepPepadOTKU (OCH3MH), KX POJIb B OBITY U MPOMBIIICHHOCTH

6.5

[TepBoHauanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COCIMHECHUAX yriepoaa (MeTaH, 3TaH, STHJICH, alleTUJIeH, STaHOII,
TIIMIEPHH, YKCYCHAs KHCI0Ta). [IoHsATHE 0 OHOJIOTHUECKH BaXKHBIX
BEIIECTBAX: KUPaX, OeNKax, yriieBoJax - ¥ UX POJIM B )KU3HU YEJIOBEKa

7

PacuéTnr:

7.1

1o (I)opMynaM XHUMHUYECKHUX COSANMHECHUMN

7.2

Macchl (MaccoBOi) I0IM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUSAM

Temarnuyeckoe MIAHUPOBAHUE




8-1 KJ1ace

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne a3/1eJI0B U TeM (ungposrie)

wnl|P Beero Kontpoabneie | [IpakTuieckne | ogpasopareabHbIe
NPorpamMmbl 6 6

padoThI padoThbI pecypcsl

Paznen 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMust — BaxKHast
o0nacTb

1.1 | ecrecTBO3HAHUS U 5) 2 <..>
MPAaKTUYECKOMN
JESITeTbHOCTH YeJIOBEKa
BemectBa n

12 oM™ 15 |1 <.>
XUMUYECKHE PEaKIIUN

Hroro mo pazmeny 20

Paznen 2. Baxkneiilme npeacTaBuTe Il HEOPraHUYECKUX BEIECTB

21 Bosnyx. Kucnopon. 6 < >

" | [lorsatue 06 okcumax

Bonopon. ITonstue o

2.2 | DonoPOA 8 1 <.>
KHCJIOTax M COJISIX
Bopa. PactBopbl.

2.3 | [lonstue 06 5 1 1 <..>
OCHOBAHUSX
OCHOBHBIE KJIaCChI

2.4 | HEOpraHUYECKUX 11 1 1 <..>
COEIUHEHUN

Hroro no pazneny

30

Paznen 3. Ilepuoanyeckuii 3akoH u [lepuoauyeckasi cucteMa XMMHYECKHX JIEMEHTOB
A.U. MenaeneeBa. CTpoeHue aToM0OB. XuUMH4YecKasi CBsA3b. OKMCJINTEIBHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIUN

3.1

Ilepuoauueckuil 3aKOH
u Ilepuonnueckas
CHUCTEMa XMMUYECKUX
anemeHTOoB J[. 1.
MenpeneeBa. CtpoeHue
aTOMOB

3.2

Xumudeckas CBA3b.
OKHCIIUTEIIBHO-
BOCCTAHOBHTEJIbHEIC
peakuuu

Hroro no pasgeny

15




IToBTOpEeHUE

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

O-1 KkJ1ace

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(mu¢poBbIe)
oOpa3oBartejibHbIE

pecypchbl

Pa3zgen 1. BemrecTtBo U xumMu

YECKHE

peakuuu

11

[ToBTOpEHME N
YTIIyOJICHUE 3HAHUN
OCHOBHBIX Pa3JIeIOB
Kypca 8 xinacca

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKUX PEaKIi

1.3

DIIEKTPOJIUTHYECKAS
JIACCOIIHAITHS.
XUMHUYECKUE PEAKIINU
B pacTBOpax

Hroro no pazneny

17

Pasznen 2. Hemera/sibl 4 UX COeIMHEHUS

2.1

OoOmas
XapaKTepPUCTHKA
XHMHYECKUX
aneMeHTOoB VIIA-
rpymimsl. ['ajgoreHs

2.2

OOmas
XapaKTepPUCTHKA
XUMHYECKUX
a1neMeHTOB VIA-
rpynnsl. Cepa u ee
COCTUHEHMS

2.3

OOmas
XapaKTepUCTUKA
XUMHYECKUX
a1neMeHTOB VA-

rpymmsl. A30T, hocdop
Y UX COCAMHEHUS

24

Oo01mas




XapaKTepUCTUKa
XUMHUYECKUX
aneMeHToB |VA-
rpynusl. YTiaepoa u
KPEMHHI U UX
COEIMHEHUs

Wroro mno pazueny 25

Pasznea 3. MeraJuibl M UX COCIUHECHUA

31 OO6mue cBoiicTBa 4
METaJJIOB

3.2 Baxuerinme MmeTamibl 16 1
Y UX COCJIMHCHUS

Hroro mo pazmeny 20

Pazjnen 4. Xumus u okpyskaiomias cpeaa
BemectBa n

4.1 | maTepuanbl B )KU3HU 3
9eoBeKa

Hroro mo pazgeny 3

[ToBTOpEeHME 3

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68




