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2.2.1 Pabouyasi nporpamMmma no yueOHomMy npeamery «XumMumw» (0a30Bblil ypOBeHb)

Pabouas nporpamma no xumuu pazpaboraHa Ha OCHOBE (herepabHOM paboydeil mporpaMmbl
no ydyeOHoMy mnpeamery «Pycckuil s3bIK» Ha YpPOBHE OCHOBHOro oOIIero o0Opa3oBaHUs
(mpenmeTHas o0nacTh «EcTeCTBEHHO-HAayYHbIE IPEAMETHI).

B cootBerctBun ¢ @I'OC OOO npenmer «XuMUs» SBISIETCS 0053aTEIbHBIM IS U3Y4EHUS
Ha JAaHHOM YpoBHe oOpa3oBanus. OOI11ee YnCiIo 4acoB i U3yUEHHs PyCCKOTO si3bIKa, — 136 4acos:

B 8 kyacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 vaca (2 gaca B HeZleIo).

I[InanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrPaMMBbI 110 XHMHH HA YPOBHE OCHOBHOI'O

0011ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATDI. B pe3ynbrare usydeHus: XMMUU Ha YPOBHE OCHOBHOTO
o01iero o6pa3oBaHus 00yJaIOLIMICA UMEET CIIAYIOIINE JINYHOCTHBIE PE3YIbTATHI:

1) rpakaHCKOTrO BOCHHMTAHHUS: MMEET IPEICTABICHUS O COIMAIBHBIX HOPMAaxX M IpaBHIIaxX
MEXJIMNYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO-
MI0JIE3HOHM, Yy4eOHO-UCCIIEI0OBATEIbCKOM, TBOPUYECKOM M JIPYIMX BHUIAX JAEATEIbHOCTU, TOTOB K
pa3sHOOOpa3HOM COBMECTHOM JEATENbHOCTH IPH BBINOJIHEHUHM Y4eOHBIX, MO3HABaTEJIbHBIX 3a/ad,
BBIOJIHEHUM XHUMHYECKUX HKCIEPUMEHTOB, CO3JIaHMM Y4YEOHBIX IIPOEKTOB, CTPEMJICHHUSA K
B3alMOIIOHMMAHUIO U B3aMMOIIOMOIIY B MPOLIECCE 3TOM yueOHOM AESITeIbHOCTH, TOTOB OLICHUBATh
CBOE IMOBEACHME U MOCTYNKH CBOMX TOBApHILEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN IIOCTYIIKOB;

2) MaTpPUOTHYECKOTO BOCIUTAHHS: OCO3HACT LEHHOCTh OTHOIICHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, UICTOPHYECKOMY U HaYYHOMY HacCJIEUIO, IOHUMAET 3HAUYECHUSI XUMUYECKOW HAyKH B
KHU3HU COBPEMEHHOT'0 O0IIECTBA, CIIOCOOEH BIIaIETh 1OCTOBEPHOM HH(POPMALIUEH O epeI0BbIX
JOCTHKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHWMHHU, 3aWHTEPECOBAH B HAYYHBIX
3HaHUAX 00 yCTpoicTBE MHpa U O0IIECTBA;

3) LIEHHOCTH HAy4YHOrO MO3HaHHs: C(HOPMUPOBAHBI MHUPOBO33PEHUECKHE MPEICTABICHUS O
BEIIECTBE U XMMHUYECKON peakly, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISIIOLIIME OCHOBY U TMOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTaBIISET
OCHOBHBIE 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, TOHUMAET B3aMMOCBA3b YEJIOBEKA C NPUPOIHON
Cpelioi, pojib XMMUU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEW; c(OPMHUpPOBAHBI IO3HABATEIIbHBIC
MOTHBBI, HAIIPaBJICHHbIE HA MOJyY€HUE HOBBIX 3HAHUH 10 XMMHUHU, HEOOXOAUMBIE JIJIsl OOBSICHEHUS

HaAOJII0JITaeMBIX TIPOIIECCOB U SIBJICHUH, IO3HABATENbHOM, HWH(OPMALIMOHHOW U YWUTATEIbCKOU
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KYJBTYpBl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIbHON PabOThl ¢ y4eOHBIMU TEKCTaMHM, CIPAaBOYHOU
JUTEPATypOid, JOCTYIMHBIMH TEXHHYECKHMMHU CPEICTBAMH HH()OPMAIIMOHHBIX  TEXHOJOTHIA;
IpPOSIBIISIET HMHTEPEC K OOYYEHHIO M IO3HAHUIO, JTI0003HATENBHOCT, TOTOB M CIOCOOEH K
caM000pa30BaHUI0, MPOEKTHOH U HCCIIENOBATENIbCKON AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HalpaBJIEHHOCTU U YPOBHsI 00yu€HUs B JaJIbHEHIIeM;

4) ¢u3nueckoro BOCHUTAHHS, (OPMHPOBAHUS KYJIBTYPhl 3I0POBbSI U 3MOLMOHAIBHOTO
0J1arornoyy4us: OCO3HAeT LEHHOCTh YXU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
UMEET YCTAaHOBKY Ha 370pOBBI 00pa3 >KW3HU, OCO3HAET MOCIEICTBHS M HENPUATHE BPEAHBIX
npuBbIueK (YnoTpeOIeHus alKorosl, HApPKOTUKOB, KypEeHUs ), HEOOXOAUMOCTb COOIIOAEHUS IIPaBUII
0€301aCHOCTH MTpH OOPAICHUH C XUMHUECKUMH BEIIECTBAMH B OBITY U PEabHOM KU3HHU;

5) TpyZIOBOTO BOCIMTAHUS: MPOSBISET HHTEPEC K MPAKTUIECKOMY M3YyUCHHIO MPOdeccuii u
TpyZAa pa3iMyHOIO poja, CPOPMHPOBAHO YBAKUTEIBHOE OTHOIIEHHE K TPYAYy M pe3yJbTaTaMm
TPYIAOBOM N€ATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHHs IPEIMETHBIX 3HAHMM IO XUMMHH,
MMEET OCO3HAHHBIA BHIOOP MHIMBUIYaIbHOW TPACKTOPUHU MPOAOKEHUS 00pa3oBaHHs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPeOHOCTEH,
yCIEMHON Mpo(ecCHOHAIBHOW AEATENbHOCTM UM Pa3BUTUS HEOOXOIAMMBIX YMEHHUH, TIOTOB
a/IalITUPOBAThCs B IPOQecCHOHaNbHOI cpele;

7) SKOJOTMYECKOTO BOCHHUTAHMS: C(HOPMHPOBAaHA OSKOJOTMYECKas IeIeco00pa3HOCTh
OTHOWIEHMSI K MPHUPOJIE KaK MCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CYyIEeCTBOBAHMS, OHUMAET
LIEHHOCTH 3JI0pOBOr0 M 0e30macHoro obpasza >KU3HH, NMPOSBISET OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (DU3MUECKOMY U TICUXMYECKOMY 3[0pPOBbIO, OCO3HAET IIEHHOCTU COOJIOACHUS
IpaBUJI OE€30MAaCHOTO MOBEJACHUS MPU paboTe C BEIECTBAMH, & TAKKE B CUTYALMSIX, YTPOKAIOIIUX
3/I0POBBIO U KU3HU JIIOJIeH; CIOCOOEH NMPUMEHSTh 3HAHUSI, [T0JIy4aeMble ITPU U3y4YEHUH XUMUH,

JUIsL pEeLIEHMs 3aJa4, CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOAHOM CpeNoH, AJs INOBBIIIEHUS YPOBHS
HKOJIOTHUECKOM KYJIbTYphl, OCO3HAET INTOOANBHBIM XapakTep KOJOTHYECKUX MPOoOJieM M MyTed uX
pemeHust MoCPEACTBOM METOA0B XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMEET PYKOBOJICTBOBATHCS

¥M B NIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COIMATIbHOM MPAKTHUKE.
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METANPEAMETHBIE PE3YJIbTATBI. ¥  oOysaionmierocsi  c()OpMHPOBAHBI
MIO3HABATENIbHBIC yHUBEPCAIbHbIE y4yeOHBIE JCHCTBHS, KOMMYHHKATHBHbBIC YHUBEPCAIbHbIC
yueOHble  JeMCTBUS, PpEryJIsATUBHBIE yHUBEpCalbHblE YydeOHblE JEHCTBHSA, COBMECTHas
NeSITEIbHOCTD:

1. [To3HaBaTenbHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS
1.1. bazoBble oruyecKue IEHCTBUSA: YMEET UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS MPU
OCBOGHUHM 3HAHMM: pPACKPHIBAET CMBICH XHUMUYECKMX IOHATUN (BBIAEISET HUX XapaKTepHbIE
NPU3HAKM, YCTAHABIMBAECT B3aUMOCBSI3b C JPYTUMH IOHATHUAMH), HUCIOJB3YeT IOHATUSA IS
OOBSICHEHUSI OTHENbHBIX (AKTOB M  sIBIEHWH, BbIOMpPAET OCHOBAHMUA W KPUTEpPUU IS
KJacCU(UKAUM XUMHUYCCKUX BEIIECTB M XUMHUYECKHMX pPEaKIWH, YCTaHABIMBAET NPUYMHHO-
CIICZICTBEHHBIC CBSI3M MEXKIYy OOBEKTAMU M3Y4YCHHS, CTPOUT JIOTHMUECKHE PaCCYKICHHS
(MHIYKTUBHBIE, TENYKTHUBHbBIE, IO aHAJIOTMH), JIeJIaeT BBIBOABI U 3aKIIOUEHUS; YMEET PUMEHSTh B
npolecce MO3HAHHUS MOHATUS (MIPEAMETHBIE M METAlPEJMETHbBIC), CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIM, MCIOJb3yeMble B XHMHUHU, IpPeoOpa3yeT IIUPOKO MPUMEHSEMblEe B XHMUU MOJEIbHBIC
IIPEJICTAaBICHUS] — XUMHUYECKUHA 3HAaK (CHMMBOJ 3JIEMEHTAa), XMMHU4YECKas (Qopmyia U ypaBHEHUE
XMMHUYECKON peakLuy — IPU pellIeHUH yueOHO-T103HaBaTEIbHbIX 33/]1a4, C YUETOM 3TUX MOJIEIbHBIX
IpPEJCTAaBICHUN BBIABISET U XapaKTEpPU3yeT CYIIECTBEHHbIC MPH3HAKU HM3Y4aeMbIX OOBEKTOB —
XUMHYECKHMX BEIECTB U XUMHUUYECKUX PEAKIUM, BBIABIAET 00IME 3aKOHOMEPHOCTHU, NMPUYUHHO-
CJIEICTBEHHBIE CBSA3H U IIPOTUBOPEUUS B U3y4aEMbIX IIpoOLEeccaxX U SBICHUSIX.

1.2. ba3oBble Hccie0BaTENbCKUE IEHCTBHS: YMEET UCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHI
B KauecTBE MHCTPYMEHTA MO3HAHHUS, A TAKXKE B KaUeCTBE OCHOBBI I (POPMUPOBAHUS TUIIOTE3bI MO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXACHUW; IUIAHUPYET, OpPraHU3yeT U TMPOBOJIUT
YUEHUYECKUX IKCIIEPUMEHTOB, yMEET Ha0JI01aTh 32 XOJ0M IIPOLECcCca, CAMOCTOSTEIBHO
IOPOTHO3UPYET €ro pe3ynbTaT, QopMmynupyeT oO00OIIeHHss U BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOTO OMBITA, HCCIEIOBAHNUS, COCTABISET OTUET O NMPOJICIaHHON padoTe.

1.3. Pabora c uHpopmanueil: ymeer BbIOMpaTh, aHAIM3UPOBAThH M HHTEPIPETUPOBATH
MH(OpPMaLIMIO Pa3IMYHbIX BUJIOB U (OpPM INpeAcTaBiIeHUS, MOIYYaEMYIO0 W3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONyJISIpHAs JIMTEpaTypa XMMUYECKOTO COJIEp KaHuUs, CIIPABOYHbIE TOCOOUS, PECYpPCHI
WuTepHeTa), KPUTHUECKU OLIEHUBAET MPOTHBOPEUUBYIO U HEAOCTOBEPHYIO HMH(POPMALUIO; yMEET
NPUMEHSTh pa3IM4Hble METOAbl M 3ampochl MpU TMoHCcKe U oTbope uHOpManuu U

COOTBETCTBYIOIIMX JaHHBIX, HGO6XOI[I/IMLIX JUIA BBIIIOJTHEHUA y‘-Ie6HBIX 1 IIO3HABATCJIbHBIX 3aJaa4d
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OTNpENeNEHHOTO THUMA, TNPHOOpPETaeT OMBIT B OOJACTH HCIOJB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJEET KYyJIbTYPOH AaKTHBHOTO HCIIOJIB30BAaHHUSA PAa3JIMYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaeT ONTHMalbHYI0 (OpMy TpeACTaBICHUS
uH(pOpMallK U WLIIOCTPALUU PEIIaeMbIX 33a]1a4 HECIOKHBIMH CXEMaMU, AharpaMMaMu, APYTUMU
dbopmamu rpapukd ¥ UX KOMOWHAIUSMU; HCIONb3YyeT W aHAIM3UPYET B Ipolecce yueOHOW u
UCCIIEIOBATEIILCKONW JICATENIbHOCTH HMH(OPMAIMI0 O BIUSHUM HIPOMBIILJICHHOCTH, CEIHCKOTO
XO03sICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHON CPEIbI.

2. KoMMyHUKAaTHBHbIE yHHMBEpCAIbHbIE yueOHbIE NEHCTBHUS: YMEET 3aJaBaTh BOIPOCH (B

xojae auanora W (WiaM) AWCKYCCHH) IO CYIIECTBY OOCYXAaeMoll TeMbl, (HOpPMYIUPYET CBOHU
NPEUIOKEHUS] OTHOCHTENBHO BBIMOJIHEHUS MPEUIOKEHHOW 33/1a4M; MMEET OIBIT MpPE3CHTAINU
Pe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOIO SKCIEpUMEHTa (11ad0paTOPHOrO OIBITA, J1a00paTOPHOM
paboThI 10 UCCIIEIOBAHUIO CBOICTB BEIIECTB, Y4€OHOTO MPOEKTa); MPOSBISET 3aMHTEPECOBAHHOCTD
B COBMECTHOM CO CBEpCTHHKAMU II03HABATEIBHOW M HCCIEIOBATENBCKON NEATENbHOCTH MpU
pelIeHNH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHMS TO3UIIUI
(oOcyxneHus, oOOMEH MHEHHMSIMH, «MO3TOBBIC IITYpPMBI», KOOPIWHAIMS COBMECTHBIX JI€HCTBHH,
orpezieNieHue KPUTEPUEB IO OIICHKE Ka4eCTBA BHIIIOJHEHHOW paboThl U IpYTHE);
3. PerynsTuBHBIE YyHUBEpcaldbHble Yy4eOHbIE MAEWUCTBUA: CAMOCTOATEIBHO ONpPENENseT Leau
JeSITeIbHOCTH, TUIAHUPYET, OCYIIECTBISIET, KOHTPOIUPYET U MPU HEOOXOIUMOCTH KOPPEKTUPYET
CBOIO JIeATEIbHOCTh, BBIOMpaeT HaubOonee 3PQPeKTUBHbIE CIOCOOBI pElIeHUs Y4YeOHbIX U
MO3HABATENBHBIX 3aJla4, CaMOCTOATENbHO COCTaBISE€T WM KOPPEKTHPYET MpeJI0KEeHHBIN
ITOPUTM JAECUCTBUI NPH BHIMOIHEHUH 3a/1aHUH ¢ yYETOM MOTy4YEHUSI HOBBIX 3HAHUH 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX W PEAKIHsIX, OIEHUBACT COOTBETCTBHE IIOJYYEHHOTO pe3yiabTara
3asBJICHHOH IIEJTH, UCTIONB3YET U aHATU3UPYET KOHTEKCTHI, IPpe/IaraeéMble B YCIIOBUH 3a/IaHUH.

INPEAMETHBIE PE3YJIBTATDBI k koHumy o0y4denuss B 8 kJacce mo OTAeaIbHBIM
TeMaM NPOrpaMMbl N0 XUMMH

1. packpbIBaeT CMBICI OCHOBHBIX XHMHYECKHUX IOHITHN: aToM, MOJIEKYyJa, XUMHUYECKHUI
DIIEMEHT, TPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOIHAS W HEOJAHOPOMIHAs),
BAJICHTHOCTh, OTHOCUTENbHAsl aTOMHas M MOJIEKYJIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBast 1011 XMMUYECKOT 0 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, OKCH,

KHCJIOTA, OCHOBAaHHUEC, COJIb, DJICKTPOOTPHULATCIBbHOCTE, CTCTICHb OKUCIICHUA, XUMHUYCCKas pCaKIus,
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KJaccu(uKalus peakiuid: peakUud COEJUHEHUs, PEaKLUU pa3loKeHUs, PEAKIHMHU 3aMELCHMS,
peakuu oOMeHa, 3K30- U SHAOTEPMUUECKUE PeaKIiuH, TETI0BOM 3(pdeKT peakuuu, spo aroma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOWTalb, PAJAUYC aromMa, XUMHUYECKas CBS3b, MOJSIPHAS U
HEMoJIsIpHasl KOBAJIEHTHAsl CBs3b, MOHHAs CBsA3b, MOH, KaTWOH, aHWOH, pacTBOpP, MaccoBas J0Js
BEIlIeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;

WLTIOCTPUPYET B3aUMOCBS3b OCHOBHBIX XMMHYECKUX TOHSATHA M HMPUMEHSIET 3TH MOHITUS
IIPY OTIMCAaHMHU BEIIECTB M UX MPEBpAILCHUI;

UCHOJIb3yeT XUMHMUYECKYI0O CHUMBOJMKY JUIsl COCTaBJIECHUS (OPMYJ BEILECTB U ypaBHEHUH
XUMHUYECKHX PeaKluii;

OTIpeNieNIIeT BAJCHTHOCTb aTOMOB DJJIEMEHTOB B OHHApPHBIX COCJMHEHUSX, CTEICHb
OKHCIICHHSI DJIEMEHTOB B OMHApHBIX COEIMHEHHSX, MPHHAJIC)KHOCTD BEIIECTB K ONMPENEIEHHOMY
KJaccy COeQUHEHUH 1o QopMynam, BUJ XUMHUYECKOM CBA3M (KOBaJIeHTHAas M HWOHHAs) B
HEOPraHUUYECKUX COEUHEHUSX;

packpbiBaeT cmblcn llepumogmyeckoro 3akona JI.MA. MeHnneneeBa: aeMOHCTpUPYET
NOHMMaHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB OT HMX IIOJIOKEHHS B
[Tepuonuueckoil cucreme, 3aKOHOB COXPAaHEHMs MAcCChl BEILECTB, ITOCTOSIHCTBA COCTABa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTafpo;

OIMMCBHIBAET M XapakrepusyeT TabiamuHyro (opmy Ilepmoamueckoil cUCTEMBI XMMHUYECKHX
AJIEMEHTOB: pa3inyYaeT MOHATUS «JIaBHas noxarpynna (A-rpymma)» u «mobounas noxarpynna (b-
rpymnmna)», Majiable U OONbILIMEe NEpUOJIbl, COOTHOCUT O0O03HA4YEHHUs, KOTOpPbIE UMEIOTCS B TaliuIe
«I[lepuognueckass cucremMa xumudeckux aneMmeHtoB J[.M. MenneneeBa» ¢  UYUCIOBBIMHU
XapaKTEepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 001ee Yucio
AIIEKTPOHOB U PaclpeiesIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJaccu(UUUpPyeT XHWMHUYECKUE JJIEMEHTBl, HEOpPraHWYecKHe BeleCTBa, XHUMHYECKHE
peakuuu (1o YUCIy U COCTaBYy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

XapakTepu3yeT (OMHCHIBAET) OOIIMEe XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/asi ONMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX YPaBHEHHUH COOTBETCTBYIOMIMX XHMHUYECKUX
peaKkuuii;

MIPOTHO3UPYET CBOMCTBA BELIECTB B 3aBUCMMOCTHM OT MX KayeCTBEHHOI'O COCTaBa,

BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,
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BBIUHCIISIET OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJTIO
XMMHUYECKOTO 3JIeMeHTa 10 (opMmylie COCIUHEHMS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IPOBOAMT PACUYETHI MO YPAaBHEHUIO XHMHUYECKOM pPEAKIMH; MPUMEHSET OCHOBHBIE OIEpALUU
MBICTTUTENILHON JEeSATeNIbHOCTU — aHajdu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CUCTEeMaTH3aluIo,
KJIaCCU(pUKALIMIO, BBISIBICHUE MPUUMHHO-CIIEICTBEHHBIX CBA3EH — /I U3yUEHHUs CBOICTB BEILECTB
U XMMHUYECKHX DPEaKIMH, €CTeCTBEHHO-HAYYHbIE€ METOJbl IMO3HAaHUS — HaOJIoJeHue, M3MEepeHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN);

clieyeT MpaBHiiaM MOJIb30BaHUsI XUMHUECKOM MOCYI0i U 1a00paTOpHBIM 000pYyI0BaHUEM,
a TakKe MpaBuiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSIMHU IO BBHITOIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYCHHIO W COOMpAaHHIO Ta3000pa3HBIX BELIECTB
(Bomoposa M KHUCIIOpOJA), IPUTOTOBIEHHIO PACTBOPOB C ONpPENEIEHHOW MaccoBOW JoJiei
pPacTBOPEHHOIO BELIECTBA, INIAHUPYET U MPOBOJIUT XUMHUUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO
pPacTBOPOB IIENOYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB (1akMyc, (peHondTanent, METUIOPaHK U
JIpyrue).

NPEAMETHBIE PE3VYJIBTATDBI k koHuny o0ydyenuss B 9 KJjacce Mo OTAeJbHBIM
TeMaM MPOrpaMmbl 0 XUMUM:

pPacKpbIBa€T CMBICT OCHOBHBIX XHUMHUYECKHX TOHATUNA: XMUMHYECKUN DIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, BaJIEHTHOCTD,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peaklMs, XUMHUYecKas CBS3b,
TeroBoi 3((eKT peakiuu, Moib, MOJSIPHBIA 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOIMTHI,
ANIEKTPOJIUTHYECKAsE JUCCOIMAlMS, pPEeaKIMM MOHHOro oOOMeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHE, 0OpaTHMble U HEOOpaTHUMbIE peaKklMu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAaHOBJEHHE, aJUIOTpOnus, amM(pOTEpHOCTb,
XUMHUYECKasi CBs3b (KOBAJCHTHAs, MOHHAS, META/NINYeCcKas), KpUCTAJUTHUECKas PEeIETKA, KOPPO3HS
METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKINH, TPENEIBHO AonycTuMas koHueHnTpauus [TJK
BEIIECTBA;

WUTIOCTPUPYET B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHI W NMPUMEHSET 3TH MOHSATHS
IIPY OIIMCAHWHU BELIECTB U UX MPEBPAILECHUN;

UCTOJb3yeT XUMHUYECKYI0O CHUMBOJMKY JUISI COCTaBJIEHHUS (OPMYIN BEIIECTB U ypaBHEHUH

XUMUYECKHUX PEAKINM;
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OIpeieNIAeT BAJICHTHOCTh U CTENEHb OKHMCIEHUS XMMUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
pa3INYHOIO COCTaBa, IPHUHAMIEKHOCTb BEIIECTB K ONPEIACIEHHOMY KJIACcCy COEAMHEHUM IO
dbopMynaM, BUJ XHUMHUYECKON CBsi3M (KOBaJCHTHAs, WOHHAS, METAJUIMYECKasi) B HEOPTaHHMUECKUX
COEIMHEHUAX, 3apsA], MOHA IO XHMMHUYECKOH (opmyse, Xapakrep cpeibl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEJUHEHUH, TUI KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIECTBA;
packpbiBaeT cwmbica I[lepuoguueckoro 3axkona /.M. MenneneeBa U JEMOHCTPHUPYET €ro
NOHMMAaHME: ONHCHIBACT M XapakrepusyeT Tabinmunyio ¢opmy [lepuoanyeckoil cucTeMBbl
XMMHYECKHX 3JIEMEHTOB: pa3jIMyacT IOHITUS «JIaBHas noAarpynna (A-rpynmna)» U «11ododHas
noarpynna (b-rpynmna)», Manble u OousiblIMe MNEPUONbI, COOTHOCUTb OOO3HAYEHHs, KOTOpHIE
HUMCIOTCA B HCpHOI[PI‘-IGCKOfI Ta6HI/ILI€, C YHCJIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB
XMMHUYECKHX 2JIEMEHTOB (COCTaB U 3apsl s1pa, 0OLIee YUCIIO MIEKTPOHOB U PACIPENIEIEHUE UX T10
3JIEKTPOHHBIM CJI0IM), OOBSICHAET 00LI1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEJMHEHUH B IpeJiesiax MalbIX NEepUOJIOB U TTIaBHBIX HOJAIPYI C YUETOM CTPOEHUS UX aTOMOB;

Knaccn(bnunpyeT XUMHUYCCKUC DJJICMCHTLI, HCOPraHNMYCCKUC BCIICCTBA, XHWMHNYCCKUC
peakuuu (MO YHUCIY M COCTaBY YYACTBYIONIMX B PEAKIIMHM BEIIECTB, IO TETUIOBOMY 3(PQeKTy, 1o
U3MEHEHUIO CTeTeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepusyeT (omuchiBaeT) oOmue U crneunduyeckue XMMHUECKUe CBOMCTBA MPOCTBHIX U
CJIOKHBIX BCHICCTB, IMOATBCPKAAA OIMHCAHHUC IMPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHHfI
COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTAaBJISIET YPaBHEHHUS DJIEKTPOJUTHUYECKOW ITUCCOLMALUU KHUCIOT, IIEJI0YE M CoieH,
NOJHBIE M COKpalléHHbIE YpaBHEHHs pEaKUMd HMOHHOrO OOMEHa, YPaBHEHHUS peakIHii,
MOATBCPKAAIOIMUX CYIICCTBOBAHUC Te€HETHYECKOM CBSI3H MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpLIBACT CYHUIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCpCaACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOTHO3MPYET CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKHUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBHSIX;

BBIUHCIISIET OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa MO0 (opMmylie COCIUHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOpE,
IIPOBOAMT PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

cOONIIOaeT  NIpaBWiIa  IOJb30BAHMSA  XMMHUYECKOM  mocylo U J1aOOpaTOpHBIM

00opyIoBaHNEM, a TaKKe TIPaBHIa OOPAIICHHsI C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSIMH TI0
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BBINTOJIHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHUAKa U YTJIEKUCIIOTO rasa);

IMpoOBOAUT PpCaKUWH, IMMOATBCPKAAOIINC Ka4eCTBEHHBIA COCTaB pa3jiMuHbIX BCHICCTB:

pacro3HaeT ONBITHBIM MyTEM XJIOpUA-, OpOMUI-, HOIUA-, KapOoHat-, pocdar-, cuimkar-,
cyibdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUSI ¥ MOHBI MU3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE
B BOAHBIX PACTBOpPAX HCOPraHUYCCKUX BCIUICCTB;

MNPUMCHACT OCHOBHBIC OIICpalun MBICJIUTEILHOU ACATCIIbHOCTH — aHaJIlu3 M CHHTC3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATHU3allMI0, BBISABICHHE MPUYMHHO-CIICJCTBCHHBIX CBSI3€H — IUIs
U3YUYCHHsI CBOWMCTB BEIIECTB U XMMHYECKHX PEAKIMi, €CTECTBEHHOHAYYHBbIC METOJbI TIO3HAHUS —

HaOII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, YIKCIIEPUMEHT (pealbHbI U MBICIICHHBIN).
Conep:xanue yueOHOT0 npeaMeTa

8 KIIACC

IlepBoHayabHbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponp XUMHUM B JKM3HM YEIOBEKa. XHMMHS B CHUCTEME HayK. Tena u
BelecTBa. Ou3nuecKkre CBOMCTBA BEIIECTB. ATperaTHoe CocTosiHue BemlecTB. [loHsTHEe 0 MeTomax
MO3HaHMs B XUMHH. YKCThIe BemecTBa U cMecH. CIIocOOBI pa3iesIeHUs CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 371eMeHThl. CHMBOJIBI XUMHYECKUX 3J1IEMEHTOB. [IpocTbie
U CJIOXKHBIC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuueckasi popmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENnbHAass aToMHas Mmacca. OTHOCHUTENbHass MOJIEKYJsipHAs Macca.
MaccoBast 1015 XUMAYECKOr0 JIEMEHTa B COCAUHECHUH.

KomnuectBo BemectBa. Mosib. Moisipaas Macca. B3anmMocBsA3b KOJIMYECTBA, MAacChl U YHUCIIA
CTPYKTYPHBIX €IUHUII BemlecTBa. Pacuérel mo popmyiaMm XUMUUECKHX COSAMHEHUH.

du3znueckue M XUMUYECKHE SIBJICHMsS. XHUMHYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHUsA. Knaccudukaius XUMHYECKUX peaKIui
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHa).

Xumuueckuu sxcnepumenm:
3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U mpuéMamMu 0OparieHus
¢ nabopaTopHbIM O0OpYIOBaHHEM, H3y4YE€HHE M OMHCaHWe (UIMUYECKUX CBOICTB 00pasloB
HEOPTraHWYECKHUX BEIIEeCTB, HaOMOIeHHe PU3NUECKUX (TUIaBIICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHNE

caxapa B CTYIIKEC, KMIICHUC 1 KOHACHCAIWsA BOJII)I) U XUMHUYCECKUX (FOpeHI/Ie CBC€UH, IMPOKAJIMBAHUC

Crtp. 8 u3 45 2023-2024r.



MEJHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeEJla C KHCIOTOW) SBJICHUHN, HAOIIOJCHHE W OIHMCAHHE
IPU3HAKOB MPOTEKaHUS XUMHUYECKMX pEakUUil (pas3sioKeHHE caxapa, B3aUMOJEHCTBUE CEpPHOM
KHCIIOTBI C XJIOpHAOM Oapus, pasnoxkenue ruapokcuga weau (II) npu  HarpeBanuw,
B3aMMOJICHCTBHUE Xele3a ¢ pacTBopoM coiu Menu (II), nzyuenue croco0oB pazieneHus: cmecei (¢
MOMOIIIbI0 MarHuTa, (GUIbTpOBaHWE, BhIMAPUBAHUE, MUCTUIUIAIMSA, XpoMaTorpadus), IPOBEICHHUE
OUMCTKA TIOBAPEHHOW CONM, HAONIOJICHWE U OINHUCAHHWE pPe3yJbTaTOB IPOBEICHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHUE MO/JIEe MOJIEKYJI (IIapOCTEPKHEBDIX ).

BasxuHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37eMEHT U HPOCTOE BELIECTBO.
Haxoxaenne Kuciopoaa B mpupoje, PU3NYecKue U XMMHUYECKHUE CBOMCTBA (PEaKIMUd TOPEHUS).
Oxkcunel. Ilpumenenue xkuciopona. CrocoObl TOMy4YeHHUS KHCIOpoaa B J1adopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H — amuioTpomnHas MoAauduKanus
KHUCJIOpOa.

TermoBoit 3¢ ¢dekT XUMHUYECKOW peakmuu, TEPMOXMMUYECKHE YypaBHEHHUS, 5K30- U
SHIAOTEPMUYECKHE peakuuu. TOIUIMBO: yroJib M MeETaH. 3arps3HEHHE BO3MyXa, YCHIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — anemeHT u pocroe BemecTBo. HaxoxaeHue Bogopoaa B mpupoae, (GU3ndecKue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI mory4yeHus. KucioTe u coun.

Mounsipabiii 00bEM ra3oB. PacuéTel Mo XMMHUYECKUM ypaBHEHUsAM. Pusznueckue cBOICTBa
Boabl. Boma xak pactBopurens. PactBopbl. HacellieHHbIE KW HEHACHIIEHHBIE PAaCTBOPBI.
PactBopuMoOCTh BemiecTB B BojAe. MaccoBas [10Js BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOWCTBA
BojIbl. OcHOBaHMs. Posib pacTBOPOB B MIPUPO/IE U B KU3HU YelioBeKa. KpyroBopoT BObI B IPUPOJIE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanusa neoprannueckux coeaunennid. Oxeuapl. Knaccudukarms
OKCHJIOB: coJieo0Opa3yolnue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U HecoJieoOpa3yrollue.
Howmenkiarypa okcnnoB. @uzndeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [loiryueHne okcuaos.

OcnoBanus. Kiaccudukanusi ocHOBaHMI: MIETOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkinarypa ocHoBaHuil. @Pu3nuecKue M XUMUYECKHE CBOWCTBAa OCHOBaHWU. I[lomyueHue
OCHOBaHMI.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucior. @usndeckue U XUMUYECKHUE

cBoiicTBa kuciot. P akruBHoctu metauioB H.H. bekerosa. [lomyyenue kucior.
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Comu. Homenkiarypa coseil. @uznyeckrue M XUMUYECKue cBoiicTBa cosei. [lomydenue
COJICH.

I'enernueckas cBSA3b MEXKAY KjacCaMM HEOPraHMYECKUX COCTUHEHU.

Xumuueckuul sxcnepumenm:

KaueCTBEHHOE OIpe/leTieHuEe COAEpKaHMUS KHUCIOpoAa B BO3JyXe, IMOJy4YeHHe, COOupaHue,
pacrio3HaBaHME M H3YYEHHUE CBOICTB KHCIOPOJAa, HAONIOJCHHE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HUKHOBEHHUS U IPEKpalleHUs ropeHus (moxapa), 03HaKOMIIEHHE C
oOpa3laMu OKCHUJIOB U OMHMCAHHME X CBOWCTB, MOIY4YeHHE, COOMpaHue, Paclio3HaBaHUE U U3yUeHUE
CBOKMCTB BoOjiopojia (ropeHme), B3aumojehcTBue Boaopoma ¢ okcugom Memu (II) (Bo3MoxkHO
UCTIOJIb30BaHUE BHJIEOMATEPUANIOB), HAOIMIOACHHWE OOpPA3lOB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIEJOBaHUE  OCOOEHHOCTEW  pacTBOPEHMsS] BEIIECTB C  Pa3jIM4YHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAcCOBOM [0JIEM pacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMU (HATpUEM M KajbleM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHUE OOpa3l0B HEOPraHMYECKMX BEUIECTB pPAa3IMYHbIX KJIACCOB,
HaOJII0/ICHUE M3MEHEHHUs] OKpacKM HHIUKATOPOB B PACTBOpaxX KHCIOT U LIEJI0Yed, U3Yy4YEeHHE
B3aumoeiicTBus okcuaa menu (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METajllaMH, pPeaKIuii
HEWUTpalu3aluu, MOJIy4YeHNEe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO METajula APYTUM U3
pacTBOopa COJM, pEIICHUWE OKCIEPUMEHTAIBHBIX 3aJady Mo TeMme «BaxkHelmue Kiaccel
HEOPTraHWYECKHUX COCITHUHECHUI.

Ilepuoanyeckuit 3axoH u Ilepuoaumyeckasi cucrema XuMH4YeckKux sjaemenros .M.
Menpeseesa. Ctpoenne aToMoB. XUMH4YeCKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuun

[lepBble MOMBITKK KJIACCU(PHUKAMU XUMUYECKUX 3JI€MEHTOB. [IoHATHE O rpynmax CXOJHBIX
HJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJIbl, FaJIOTEHbl, HHEPTHbIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCU/IbI U THUPOKCHIBI.

[lepnonnueckuit  3akoH. Ilepmoanueckas cucrema XuMHYeCKMX dieMeHToB .U
MengeneeBa. KopoTkonepruoanas u JuMHHonepuoaHas ¢opmel Ilepuonudeckoil cucTeMbl
xumuueckux aneMeHToB .M. Menneneesa. Ilepuoas! u rpynmnel. @U3H4ECKU CMBICT TOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M3otonsl. DnekTponsl. CTpoeHHE 3IIEKTPOHHBIX

obosouek aromMoB TmepBBIX 20 XuUMHUYECKHUX dJeMeHTOB llepmommueckoit cuctemsr JI.U.
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MenneneeBa. XapakKTepUCTUKAa XMMHUYECKOTO 3JIEMEHTAa MO €ro MojokeHuto B llepmomgmyeckoit
cucreme /.. MeHnneneena.

3aKOHOMEPHOCTH M3MEHEHHUS Painyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPyIIaM U Meproiam.

3nauenue Ilepuoanueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[.M1. MenneneeB — y4€Hblil U IpakIaHUH.

Xumuueckas CBS3b. KoBanientHas (nonsipHast u HETIOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccsl OKUCIeHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu sKcnepumenm:

M3y4eHHe 00pa3lloB BEUIECTB METAJUIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THAPOKCUIA IIMHKA
C pacTBOpaMH KHUCIOT U IIeNOoYeHd, MPOBEIEHUE OMNBITOB, WUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINM (TOpeHre, PEakKIiuK Pas3JIoKEeHHs, COSTUHEHNUS ).
Meosicnpeomemnule ces3u

Peanuzamnust MEXNpeAMETHBIX CBSA3€H MPH M3YyYEHUM XUMHUHU B 8 KJacce OCYIIECTBISIETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSITHH, TaK M MOHSATHH, SBISIOUINXCS
CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHOHAYYHBIE TIOHSTHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJHU3,
CUHTE3, Kiaccuukamnus, TMNepUOJUYHOCTh, HAONIOJIEHHWE, OSKCIEPUMEHT, MOJEINPOBaHUE,
U3MEPEHHE, MOJIEIb, SBICHHE.

dusmka: Marepusi, aToM, OJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHWA, H3OTOIIHI,
pPaauoaKTUBHOCTb, MOJIEKYJIa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TeNo, OO0OBEM, arperatHoe
COCTOSTHUE BeIIeCTBa, ras, (QPU3NYECKHE BEIMYMHBI, €IUHUIIBI H3MEPEHMs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIbI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Conep:xanue yueOHOr0 npeamera

9 KJIACC

BellleCTBO U XHMHYECKadA peaKlus
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[lepuonuueckuii 3akoH. llepmoamyeckass cucrema XuMu4eckux odnemeHtoB J[.U.
MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kalus, KaJbLUUS U UX COCAUHEHMH B COOTBETCTBHM C IOJIOXKEHHEM
31eMeHTOB B [lepuonnueckoii cucteMe U CTPOCHUEM X ATOMOB.

CrpoeHue BemecTBa: BHUAbl XMMHUYECKOW CBSI3U. THUNBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XMMUYECKOH CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCALIUXCS K PA3JIMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHEHMM, TeHETUYECKas CBS3b
HEOPraHWYECKHUX BEIECTB.

Knaccuukanuss XUMUYECKUX peakiil 1Mo pa3IMyHbIM IpU3HAKaM (TI0 YHCIY M COCTaBY
YYaCTBYIOUIMX B PEAKIUHU BEIIECTB, 110 TETIOBOMY d(PQEKTyY, M0 U3MEHEHHIO CTETIEHEH OKHCIICHHUS
XUMHYECKHX 3JIEMEHTOB, IO 0OPAaTUMOCTH, 110 YYACTHIO KaTaau3aropa). IK30- U SHI0TEPMHUYECKHE
peaklny, TePMOXUMHUYECKUE YPABHEHHUS.

[Tonste o ckopoctu xumuueckoi peakuuu. I[loHsatue o0 oOpaTMMbBIX U HEOOpPATUMBIX
XUMHUUYECKHUX peakuusx. [loHATHEe 0 rOMOreHHBIX U FeTepOoreHHbIX peakuusax. [lonstue o katanuse.
[lonsiTHEe O XUMUYECKOM paBHOBECUU. DaKTOPHI, BIMIIOIME HA CKOPOCTh XMMHUYECKON peaKkuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE  PEAKIMH, JJCKTPOHHBIM OalmaHC OKUCIUTEIHLHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 37ME€KTPOIUTHUECKON OUCCOLUMALMHU. DJIEKTPOJIUTBI M HEIJIEKTPONUTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JUCCOLMAlMU BEUIECTB C Pa3IMYHBIMU BUJAMH XMMHUYECKOH cBsizu. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YCIOBHS NMPOTEKAaHUs PeakUUii MOHHOTrO OOMEHa, MOJHBIE U
COKpAaIlEHHBIE MOHHBIE YpaBHEHMs peakiui. CBONCTBAa KHCIIOT, OCHOBAaHMH U COJEW B CBETE
MIPEACTABICHHM 00 AJIEKTPOIUTUYECKON nuccoruanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHsaTHE
O THJIPOJIU3E COJICH.

Xumuueckuil sxcnepumenm:

O3HAKOMJIEHHE C MOJEJISAMH KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —

METaJIJIOB U HEMETAIJIOB (rpaduTa U anmasa), CJI0KHBIX BEUIECTB (XJIOpHIa HATpus), UCCIIE0BaHNE

3aBHCHUMOCTH CKOPOCTM XHMHYECKOM peakiuuu OT BO3ACMCTBHUSI pa3IUYHBIX (HaKTOPOB,
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UCCIICIOBAaHUE 3JIEKTPONIPOBOJHOCTH PAcTBOPOB BEILECTB, Ipoliecca AUCCOLUALMM  KHUCIIOT,
miesoued M cojeil (BO3MOXHO HCIOJIb30BaHUE BHUIEO MAaTEPHUATIOB), IIPOBEJEHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHMsI peakUuil HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIJICJICHUE ra3a, oO0pa30BaHHE BObl), ONBITOB, WJUIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pPeaKkUui (rOpeHHe, PeaklMH pas3jioKEHUs, COEJAMHEHMsI), paclno3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KAayeCTBEHHBIX pEAaKUMW Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE
crerieHd okucieHus. CrpoeHuMe M (HU3UYECKUE CBOWCTBA MPOCTHIX BELIECTB — TaJIOTCHOB.
XvMHYeCcKUe CBOIICTBa Ha HpUMeEpe XJopa (B3aUMOJEHCTBHME C MeTalllaMd, HeMeTallJlaMH,
menoyamu). XiopoBogopoa. ComnsiHast KMCIOTa, XUMUUYECKHE CBOMCTBA, MOIY4YEeHHUE, IPUMEHEHHE.
JeiicTBue Xxjopa M XJOpPOBOJOpOJAa Ha OpraHu3M 4esjoBeKa. Baxueilue XIopuisl M HX
HaXO0X/IEHUE B IPUPO/IE.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue M (PU3MUECKUE CBONCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIIHbIE MOM(UKALIMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEpBI.
CepoBonopon1, cTpoeHue, GU3NIeCKue U XUMUYECKHe CBOMCTBA. OKCUIBI CEphl KaK MPEICTABUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKMe M XHMHUYECKHEe CBoicTBa (oOmiMe Kak
IpeCTaBUTeNs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUe peakiiH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO clloco0a ModydyeHus: cepHod kucnotel. Ilpumenenue cepHoit kuciotsl. Conn
CEpHOI KHUCIIOTHI, KaUeCTBEHHAs peaklius Ha cyibdar-uoH. HaxoxneHue ceprl U €€ COeMHEHHH B
npupose. XUMHUECKOE 3arps3HEHHUE OKpYKAIOIIEeW Cpeabl COEIUHEHUSMU cepbl (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIEeHuUs.

OOmast xapakTepucThka »3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHUS. A30T, paclipocTpaHeHHE B IPUPOJE, PU3NUECKHE U XUMUYECKHE
cBoiictBa. Kpyrosopor a3zota B mpupoge. AMMuak, ero (pusMueckue M XMMHYECKHE CBOWCTBA,
nojy4yeHue u npuMmenenue. Conu aMMOHUS, UX (pu3nyeckue U XMMUYECKHEe CBOWCTBA, TPUMEHEHHE.
KavecTBeHHast peakiysi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoJyyeHHue, (U3NYecKue M
XUMHYECKHE CBOWcTBa (00lIMe Kak MpeAcTaBUTEeNsl Kjacca KHUCIOT U creuuduyeckue).

Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KauyeCTBE MMHEPAIbHBIX YA0OpeHni. XuMuueckoe
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3arpsi3HEHUE OKpYKaIolleld cpelbl COCIWHEHUSIMH a30Ta (KUCIOTHbBIE [OKIU, 3arps3HEeHue
BO3/1yXa, MouYBbl U BogoémoB). Docdop, amtorponnsie moaudukanuu docdopa, puznyeckne u
xumuyeckue cpoictBa. Oxcun docdopa (V) n pocdopnas xkucnora, Gpuznyeckrne U XUMUIECKHE
CBOIiCcTBa, mosyuenue. McrnonszoBanue ¢pocdaroB B kKayecTBe MUHEPAIBbHBIX YI0OpEHUH.

OO6mast xapakrepuctuka 3jeMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBbIE CTENEHH OKUCICHUS. YTIEpOJ, auIOTPOIHBbIE MOAW(DUKAIMH, PACHPOCTPAHEHUE B
npupoze, GU3nUecKue U XMMUYEeCKHe cBoWcTBa. AxcopOuus. KpyroBopor yriepoaa B mpupoje.
Oxkcuasl yriepona, ux (pu3anmyeckue M XUMHUYECKHUE CBOMCTBA, JCWCTBUE HA JKUBbIE OPTaHU3MBL,
MOJIyYeHUE U MpPHUMEHEHHEe. DKOJIOrMYecKrue MpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoma (IV),
TUIOTEe3a TTI00ATBHOTO MOTETUICHUS KIIMMAaTa, MapHUKOBBIA 3D (eKT. YTonbHas KUciaoTa u e€ coiw,
X (PU3MYECKHE W XMMHUYCCKUE CBOMCTBA, MOJydeHUE U MpuMeHeHue. KadecTBeHHass peakius Ha
KapOoHaT-uoHBL. Mcrnonb30BaHne kKapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO034MCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHMYECKHX BEHIECTBAX KAaK O COCNMHEHHAX YIJepoja
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJI, TIMIEPHUH, YKCYCHas KucioTa). [IpupoaHpie HCTOUHUKI
yIIeBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHI X MepepadoTku (OCH3HH), UX POJb B
ObITYy U TpOMBIIITIEHHOCTH. [loHATHE O OWOJIOTMYECKHM Ba)XXHBIX BEIIECTBAX: JKHUpaxX, OenKax,
yIJIeBOAAX — M HMX pPOJM B JKU3HU YeJOBeKa. MarepuaabHOE EeAMHCTBO OPraHMYECKUX U
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero Qusnyeckue W XUMHUYECKHE CBONCTBA, MOJIyuYe€HHWE U TPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. Obiue npeacrasienus o6 okcuae kpemuus (IV) u kpemaueBoi
kuciote. CHIIMKATHI, MX HCIIOJIb30BAaHKE B OBITY, B IPOMBINIJICHHOCTH. BaykHeHIIHEe CTpOUTEIThHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobrnembr Oe3o0macHOro
MCIIOJIb30BaHUS CTPOUTENBHBIX MaTepUAIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckutl sxcnepumenm:

M3ydeHne O0paslloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTBI, NPOBEICHHE
KAUeCTBCHHBIX PEaKIHWid Ha XJIOPUI-WOHBI W HAOJIOJICHWE TPHU3HAKOB WX IMPOTEKAHUS, OTIBITHI,
oTpaxkaromue (GpU3nvYecKkrue W XMMHUYECKHE CBOMCTBA TajOreHOB M WX COSAMHEHMH (BO3MOXKHO
UCIIONIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMIJICHHE C 0OpasliaMd XIJIOpUIOB (TaJIOT€HUOB),
O3HaKOMJICHHE C oOpasmamMu ceppl W €€ COCJUHEHUSMH (BO3MOXKHO  HCITOJIb30BaHHE

BHUJICOMATEPHAIIOB),  HAOJNIOJCHWE  Tpolecca  OOyIIMBaHWSA  caxapa TOJI  JeHCTBUEM
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KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XHUMHYECKHUX CBONCTB pa30aBIIEHHON CEpHOM
KHCJIOTHI, MPOBEACHUE KAuyeCTBEHHOW peakUuu Ha cylnb(daT-uoH W HaONOJCHHE NpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (M3WYECKMMHU CBOMCTBaMHU a3oTa, ¢ocdopa m MX coenuHEHHH
(BO3MOXXHO HCIIOJIL30BaHKUE BUICOMATEPUATIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX yIOOpECHHUIH,
noJlyueHue, coorpanue, paclio3HaBaHUE U U3yYeHUE CBOWCTB aMMHUaKa, IPOBEJCHIE KaUeCTBEHHBIX
peakiuii Ha MOH aMMOHUS M GochaT-uoH U U3ydeHHE TPU3HAKOB MX MMPOTEKAHHs, B3aUMO/ICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIJIOTBI C MEJbIO (BO3MOYKHO HMCIOJIb30BaHUE BUIAEOMATEPUAIIOB),
U3y4YeHHE MOJeNiel KPHUCTAUIMYECKUX PEIIETOK anMmasza, rpadura, QysiepeHa, 03HaAKOMIIEHUE C
MIPOLECCOM  aCOPOLMU  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
POTHBOra3a, MOJy4YeHHE, COOMpaHUe, PAaclO3HABAHWE M W3YyYEHHUE CBOMCTB YIJIEKHUCIOIO rasa,
IIPOBEJICHUE KAaYeCTBEHHBIX pEaKlIMil Ha KapOOHAT M CHJIMKAT-HOHbl U H3Y4YEHHE MPU3HAKOB HX
NPOTEKaHUs, O3HAKOMJIEHHME C NPOAYKUMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, pPEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)xxHelue HeMeTaulbl U UX COSUHEHUSD.

MeTayibl M X COeIMHEHUS

OO01ast XapaKTepUCTHUKAa XMMHUUECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM X IOJIOXKEHUS
B llepuoanueckoil cucreme xumuueckux siaeMeHToB [[.JMI. MenpeneeBa u CTpoeHUsT aTOMOB.
Crpoenue wmetamwioB. Metaminyeckass CBsI3b M METAJUIMYECKAs KPUCTAJUIMYECKash pelIETKa.
DNEKTPOXUMUYECKUN PsAJl HANpsDKEeHUH MeTawioB. (Du3MYecKne W XUMHUYECKHE CBOWCTBA
MeTayioB. OOmme crnocoObl moiaydeHus: MeTaysioB. [loHsTHE O KOppO3MM METAIOB, OCHOBHbBIE
crocoObl 3alMThl MX OT Koppo3uu. CriaBbl (CTanb, YyryH, JIOPATIOMUHHMNA, OpOH3a) M MX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilesrounsle MeTasuIbL: MOI0KEHUE B [leproanyeckoi cucreMe XuMu4YecKkux 3iaemeHToB 1. 1.
Menzeneesa, CTpO€HHE UX aTOMOB, HAX0XJIeHUE B Ipupoae. Pu3nueckue 1 XMuMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HaTpUs U Kaius. [IpuMeHeHne menouyHbix
METAJIJIOB U UX COEANHEHUM.

[IlesrounO3eMeENBbHBIE METAIUIBI MATHANM M KaJbLUi: NOJIOKeHUE B [lepuonnueckon cucreme
xumuueckux anemeHtoB .M. MengeneeBa, CTpO€HHE WX AaTOMOB, HAXOXIECHHE B MPHUPOJE.
@u3znyecKkue M XUMHYECKHE CBOWMCTBA MarHus M KalblMsl. BakHellne cOeIMHEHUs KalbLus

(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHeHHs.
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Amomunnii: nonoxkenue B Ilepuoguueckoit cucreme XuMu4eckux djemeHToB J[.U.
MeneneeBa, CTpoeHUE aToMa, HaxoxiaeHue B mnpupoje. dDusnyeckue M XMMHYECKUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIIPOKCH 1A ATFOMUHUS.

Kenezo: mnonoxkenne B Ilepmoamyeckoil cucteMe XuMHueckux oanemeHtoB J[.U.
MenneneeBa, CTpoeHUE aToMa, HaxokJaeHue B mpupone. Puznyueckue U XMUMHUYECKHE CBOWMCTBA
xkene3a. Oxkcunbl, rugpokcuasl U comu kenesza (II) m skemesa (III), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuul sKCnepumMenm:

O3HaKOMIIEHHE ¢ 00pa3aMi METAJUIOB U CILJIaBOB, MX (PU3NUECKHUMH CBOWCTBAMU, U3YUYECHUE
pEe3yJIbTaTOB KOPPO3HH METAILIOB (BO3MOKHO HCIOJIB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEM
B3aUMOJICCTBUSL OKCHJA KajdbllUd W HATpUs C BOJOM  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Mpolecca TOPEHHUs Kene3a B
KHCTIopoJie (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUANIOB), TPU3HAKOB MIPOTEKAHUS KaY€CTBEHHBIX
peakuuii Ha MOHBI (MarHus, Kanblus, allOMUHMS, LuHKa, xene3a (II) m xenesa (III), menu (1I),
HaOJIIOZICHUE W OMHUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH WOHAMHU HATpPUsl, KU U KaJbIUs
(BO3MOYKHO HCIIOJIb30BAHHUE BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIIPOKCHIA
ATIOMUHUS U TUJPOKCHJA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxHeiimme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyxaouas cpeaa

BemectBa u Marepuansl B MOBCEJHEBHOW JKU3HU 4eloBeka. bezomacHoe ucCnosib3oBaHuE
BEIIECTB M XHMMHYECKUX peakiuii B ObiTy. [lepBas momomp OpU XUMHYECKHX OXOrax u
OTPAaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYXKarollel cpeapl (IpeaenbHas I0mycTUMas KOHIIEHTpaIus
BeriectB (nanee — [1/1K). Pons XxuMuu B pemieHUN 5KOJOTHYECKUX MTPOOIIeM.

Xumuueckuil sxcnepumeHm:
n3ydeHue o0pasioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIIOB, MOJUMEPHBIE MAaTEPUAIBI).
Meoswcnpeomemnule cés3u

Peanuzamust MexnpeaMeTHBIX CBSI3€H MpHU M3YyYEHUH XUMHUU B 9 Kjacce OCYIIECTBISETCS

Yyepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUH, SBISIOIIMXCS

CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECCTBEHHOHAYUYHOTI'O ITUKJIA.
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OO01ue ecTecTBEHHO-HAYyUHbIE MOHATHS: HAYYHbIN (akT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIIU3,
CUHTE3, Kiaccuukamus, TMEePUOJUIHOCTh, HAONIOJCHUE, DJKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHUE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3EKT, TEXHOIOTHUS, MATePUAITHI.

@duzmka: Marepus, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJA, JJIGKTPUYECKUU  3apsi, IPOBOJHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSIHHE BEIISCTBa, Tas,
pacTBOp, pacTBOPUMOCTH, KPUCTAJUTMUYECKAsT PEIIETKA, CIUIABbI, (PU3NICCKUE BEIMYMHBI, ¢IAHUIIBI
U3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COMHIIE.

buonorus: ¢orocunres, asixanuwe, Ouochepa, dKOCHUCTEMa, MHUHEpaIbHbIC YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOITACMEIE,

TOIIJINBO, BOOAHBIC PECYPCHI.
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TemaTnyeckoe NJIaHMPOBaHUE

8 KJIACC
Ne | HaumenoBanue paznenos u reM | Komngecto | [IporpamMHuoe copepxanue OcCHOBHBIE BHJIBI ACATEILHOCTH yYaIINXCS
n/mn | y4eOHOTro mpeaMera 4acoB

OO01ee KoaInyecTBoO — 68 4acos.

Paznen 1. IlepBoHavyanibHble XUMUYECKUE TOHSTHS

1.1.

XuMuss — BaxkHad 00JacTh
€CTCCTBO3HaAHUA u
HpaKTquCKOﬁ ACATCIIBHOCTH

5

[Ipenmer xumuu. Pone XuMuu B :KU3HU
yesoBeka. XUMuUs B CHCTEME HayK. Tena u
BellecTBa. Pu3nyecKkue CBOMCTBA BEILECTB.
ArperatHoe coctossHue BenlecTB. llonsaTue o
MeToAax TO3HAaHUA B XUMUHU. YuUCTbIE
BemectBa U cMmecu. CriocoObl pasieneHus
cMecei.

Xumuueckuii 5Kcnepumenm:

JlemoHcTpauu:

3HAKOMCTBO C XUMHYECKOH TMOCYIOH, C
MpaBHJIaMy PabOTHI B JIaOOpaTOPUU U
nprueMaMu oOpalieHus ¢ J1adbopaTOPHBIM
obopynoBanuem. @dusuyeckue CBOIWCTBA
0o0pa3lioB HEOPTaHMYECKUX BEIIECTB —
METaJUIOB U HEMETAJIJIOB.

Crioco0s1 pasneneHus cMmecen
(unpTpoBaHKE, BHIIApUBAHHE,

PackppIBaTh CMBICI U3y4aeMbIX TOHSITHH.
PackpsIBaTh poiib XUMHH B IPHUPOAE U KU3HU
4eJI0BEKA, €€ CBS3b C IPYTUMHU HAYKaMHU.
Pasnuuate yucThIe BElECTBA U CMECH;
OJIHOPOJHBIE U HEOJIHOPOAHBIE CMECH.
PaznmuaTh Qusnyueckre u XuMU4eCKre
SIBJICHUS.

CnenoBaTh aJIrOpUTMaM HUCIIOJIb30BAHUS
HKCIEPUMEHTAIbHBIX METOJ0B — HAOJIIOJICHUS
1 DKCIIEpUMEHTA.

HaGnromate u  omMchiBaTh OOBEKTHI IPH
MPOBEJICHUHU JIEMOHCTpAil U J1a00paTOPHBIX
OMBITOB MO HU3YYEHHIO (PU3MUECKUX CBOMICTB
BEIIECTB, CIIOCOOOB  pas3eleHus cMmecel
BEIIECTB.

IIpoBOIUTE XMMHMYECKHH HKCIEPUMEHT IpU
pasieneHun cMecedl (Ha TpHMepe OYHUCTKH
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TUCTUILUISALMS, XpoMaTorpapus).
Jlabopamopnuvle onvimoi:
W3yuenne u onucanue GU3NIECKUX
CBOMCTB 00pa30B HEOPTaHUIECKUX

BemecTB. M3ydeHne crmocoOoB pasjeseHus

cMecel (C TOMOIIBI0O MarHHUTA).
Ilpakmuyeckue pabomol:

Ne 1. IIpaBumna paboThI B 1aOOpaTOPHH U
pu€MbI 0OpallieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHCTKU MOBapEHHOM COJIN)

IIOBapEHHOI COM) B XOJ€E

1.2

BemecTtBa
peakuu

n

XUMHUYCCKUC

15

ATOMBI ¥ MOJIEKYJIbI. XUMHYECKHUE
aeMeHThbl. CUMBOJIBI XUMHUYECKHUX
37eMeHTOB. [IpocThie U ClIO)KHbBIE

BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG YUYCHHUC.

Xumunyeckas popmyia. BaneHTHOCTD
aTOMOB XMMHMUYECKUX JIEMEHTOB.

3aKOH IOCTOSHCTBA COCTABa BEILECTB.
OTtHocuTenbHAs aTOMHas Macca.
OTHOCHTENBHASA MOJIEKYJISIPHAS Macca.
MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B

coennHenuu Kommyectso BemecTsa. MoJib.

MonsipHas macca. Bzaumocss3b
KOJINYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX
eauHuIl BenecTBa. PacuéTel mo popmymnam
XUMHUYECKHNX coeMHEeHNH. OU3nUecKne u

Onpenenars NpU3HAKU XUMHUYECKUX PEaKLIUM,
YCIIOBUS UX NMMPOTEKAHMUS.

OOBSCHATH CyITHOCTD (PU3MUECKUX U
XMMHYECKUX SIBJICHUM C TOYKU 3pEHUS] aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS.

Knaccudunuposats xumMudeckue peakiuu (1o
YHCIIy U COCTaBY PEarupyrounx u
00pa3yIoUINXCs BEIIECTB).

CocraBnsatb popmMyIibl OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U ONPEJENATHh BAIEHTHOCTD 110
dbopmynaM BEIIECTB.

PaccraBnsate k03 (PpHUIIMEHTHI B ypaBHEHUSIX
XAMHUYECKUX PEaAKIUM.

HabntoiaTe 1 ONUCHIBaTh 0OBEKTHI PU
IIPOBEJICHUH JIEMOHCTpAIMI U 1a0OPATOPHBIX
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XUMUYECKUE ABJICHUS. XUMUYECKas
peakuus u e€ Npu3Haku. 3aKOH COXPaHEHUS
MacChl BEHIECTB. XUMUYECKHE YPaBHEHUS.
Knaccudukanmss XuMHUUeCKUX peaKIiii
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuil sKcnepumenm:
JeMoHcTpanuu:

du3ndeckue cBOMCTBA 00Pa3IoB
HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMeTauioB. OOpa3iibl BEUIECTB
KoindecTBOM 1 Monb. dusnueckue sBieHus
(TutaBiieHHE BOCKA, TastTHUE JIbJIA,
pacThpaHue caxapa B CTyINKe, KHTICHHE U
KOH/JICHCAIIMsI BOJIbI). XUMHUYECKHUE SIBIICHUS
(ropeHue cBeuH, MpOKaTUBaHNUE METHOMN
MIPOBOJIOKH, B3aUMOICHCTBUE COJIbI I
MeJa ¢ ColisiHOM kucioToi). HaGmonenue
MIPU3HAKOB MPOTEKAHUS XUMHUUYECKUX
peakuuii (pazioxxkeHue caxapa,
B3aUMOJICVICTBUE CEPHOM KHUCIIOTHI C
XJIOPUJIOM Oapusi, MOJIy4eHUE U Pa3IoKeHHe
ruapokcuaa meau (1) npu HarpeBanuu,
B3aMMO/ICIICTBUE XKelle3a C paCTBOPOM COJIU
Meau (II). OneIThl, HIUTIOCTPUPYIOLINE 3aKOH
COXpaHEHHUs MacCHI.

Jlabopamopuvie onvimoi:

OIIBITOB.

[TpoBOAMTH BEIYKMCIICHUS 110 (HOpPMYyITaM
XUMHYECKHUX COCTUHCHHUIA U yPaBHEHUSM
XUMHYCCKUX PEaKIIHH.

[TpuMeHSITh €CTECTBEHHO- HAYYHBIC METOIBI
MMO3HaHMs (B TOM YHCJIe HaOIIOIeHUE,
MOJICTTUPOBAHUE, SKCIICPUMEHT U OCHOBHBIE
OrepaIuy MBICIUTEILHOM JEATCIIBHOCTH
(cpaBHEHUE, KaccuuKanms)

BricTpanBathk pa3BépHYThIC MHCHMEHHBIC

1 YCTHBIC OTBETHI C OMOPOI Ha MH(OPMALIHIO
U3 y4eOHUKa U CIIPABOYHBIX MaTepPHAaJIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4CHHBIN
MOHATUIHBIN anmapaTt Kypca XUMHA
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Coznanue mozenel MoJIeKy
(mrapocteprkHeBbIX). Onrcanue GU3NIECKUX
CBOMCTB 00pa31l0B HEOPraHUYECKUX
BEIIECTB — METAJIJIOB U HEMETAJIJIOB.
HaGmonenue ¢pusnueckux (MaBieHNe
BOCKa, TastHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH ) siBJIeHU. HabmroneHue u
OIHMCAaHWE IPU3HAKOB MPOTECKAHHS
XUMHYECKHUX PEaKIHi pa3HbIX THUIIOB.
Buviuucnenus:

OTHOCHUTEIIbHOM MOJEKYISPHONH MacChl
BEILIECTB, MOJISIPHOM MaCChl, MACChI
BEIIECTB, MACChl U KOJMYECTBA BEIIECTBA;
MacCCOBOM JI0JIM XMMHYECKOTO 2JIEMEHTA
1o Gpopmysie COeAMHEHUST; IO YPAaBHEHUAM
XUMHUYECKHUX PEAKIIHiA: KOJTMYEeCTBA, MACChI
BEIIECTBA 110 U3BECTHOMY KOJIUYECTBY,
Macce PeareHTOB MM MPOAYKTOB PEAKIHH

Hroro no pazneny

20

Pa3nen 2. Baxxueluue npeacTaBuTenu

HCOPTraHNYCCKUX BCIICCTB

2.1.

Boznyx. Kucnopoxn. Ilonstue
00 okcuaax

6

Bo3zayx — cMech razos. CocTaB Bo3ayXxa.

Kucnopon — ayeMeHT U mpocToe BEILECTBO.
Haxoxzaenue kucioposa B IPUPOLE,
¢u3nueckne W  XHMHUYECKHE CBOWCTBa
(peaxkuuu ropenus). Oxcunpl. [IpumeHenue

Hcnonp30BaTh XMMUYECKYHO CUMBOJIUKY
JUIsl COCTaBJIEHUs (DOPMYIT BELLIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM KUCIIOPOa.
XapakTepu30oBaTh (ONHUCHIBATh) COCTAB
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KHCIIOpO/1a. Crioco6b1 MIOJIy4€HUS
KHCJIOpOJia B naboparopuu u
MPOMBINUIEHHOCTU. KpyroBoport kucioponaa
B npupome. O30H —  aIOTpOIHAA

MonuUKayMs ~ KUciIopoja.  TeroBoi
ahdexr XUMUYECKON peaKkIuu,
TEPMOXMMHYECKHE ypaBHEHUS, OK30- U
SHAOTEPMHUUYECKHUE  peakuuu.  TOIIMBO:
yrojib U METaH. 3arps3HeHue BO3/1yXa,
YCHJICHHE MapHUKOBOTO addexra,
paspylieHre 030HOBOIO CIIOSI.

Xumuueckutl SKCnepumeHm:

JleMoHcTpanuu:

KauecTBeHHOe onpezenenue coaep>kaHus
kuciaopoga B Bo3ayxe.  llomyuenue,
coOupaHue, paclo3HaBaHHE U H3y4YCHHE
CBOMCTB KHCJIOPO/Ia. Ha6nronenue
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM M
YCIIOBUSI BO3HUKHOBEHHSI W TIPEKPAIICHHSI
ropeHus (moxapa).

Jlabopamopmuwiii onvim:

O3zHakoMJieHHe ¢ 00pa3aMi OKCHJIOB U
ONMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tlonyuenune u coOupaHue KHUCIOpPOJa,
W3YYEHHUE €r0 CBOMCTB.

Boruucnenus:

BO31yXa, pU3UUECKre U XUMHUECKUE

CBOIICTBa KUCIOPOA, CIIOCOOBI €ro MOIY4YeHHUS,
MPUMECHECHHUE W 3HAYEHHUE B MPHUPOJC M KU3HU
YenoBeKa.

CpaBHUBATh PEAKIUM TOPECHUS U MEIJICHHOTO
OKHUCJICHHUS.

OOBSACHATH CYITHOCTh IKOJIOTHYECKUX
po0JieM, CBS3aHHBIX C 3arpsA3HEHHEM

BO3/yXa.

CnenoBath mpaBuiaMm Oe3omacHOil paboThl B
nmabopaTopuu npu MCITI0JIb30BAaHUU
XUMHUYECKON TMocyAbl HU O0OpyIOBaHUS, a
TaKk)Ke TpaBHJIaM OOpalIeHUs C TOPIOYHMH
BEIIIECTBAMH.

[InanupoBaTh W OCYIIECTBIATH HA IMPAKTHKE
XUMHUYECKHE  JIKCHEPUMEHTBI,  IPOBOJIUTH
HAOJIOICHUS, JIeTIaTh BBIBOJBI MO PE3yJIbTaTaM
HKCIIEPUMEHTA npu MIPOBEJICHUU
1a00paTOPHBIX ~ OMBITOB W MPAKTUYCCKOM
paboTHI.

BEIYHACHATE KOJIMYECTBO BEIIECTBA, 00BEM Tra3a
1o opmysam.

Y4acTBOBaTh B COBMECTHOW pabOTe B TPyTIIIE.
BricTpauBath pa3BEpHYTHIE NHCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MHQOPMAIHIO U3
yueOHWKa ¥  CHPABOYHBIX  MaTEPHAJIOB,
TpaMOTHO
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MOJIEKYJIIPHOW MACChl KACIIOPOJIA U

030Ha HA OCHOBAHMH ATOMHOM MaccChl
XMMHYECKOI0 3JIEMEHTA; KOJIMYECTBA, MACCHI
BEILIECTBA IO YPAaBHEHUSAM XHUMHUYECKHUX
peakuuii

UCIIOJIB30BaTh U3yYEHHBIN OHATUMHBIN
anmnapar Kypca XUMUU

2.2.

Bonopoa. Ilonstue o kucinorax
H COJIAX

Bogopon — aneMeHT u npocToe BEeIecTBO.
Haxoxnenue Bogopoaa B Ipupoze,
(bu3nuecKkre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHE, CTIOCOOBI MTOTYYCHHS.
Kucnote! u conu. Monsipablii 00bEM razos.
Pacuérel mo XuMHUYECKUM ypaBHEHUSM.
Xumuueckutl SKCnepumeHm:
JleMoHcTpanuu:

[Tonydenue, cobnpanue U pacio3HaBaHHE
BoJopoza. Bzanmozaeincreue Bogoposa ¢
okcugom meau (II).

Jlabopamopnuwiii onvim:

B3aumopeiicTBue KUCIOT C METallIaMHu.
IIpaxmuueckas paboma:

Ne 4. Tlonyuyenue u cobupaHue BoJopo/ia,
HU3YYEHHUE €r0 CBOMCTB.

Boruucnenus:

00bEMa, KOJTMYECTBA BEIIECTBA Ta3a Mo ero
W3BECTHOMY KOJIMYECTBY BEIIECTBA MU
00BEMY; 00BEMOB Ia30B [0 YPAaBHEHHIO
peakiuy Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHONIEHUI Tra30B

PackpbiBaTh CMBICT HU3y4aeMbIX TOHSATHIH

Y IPUMEHSTD 3TU MOHATHUS TIPU ONKUCAHUU
CBOICTB BEILIECTB U UX MPEBPALICHUI.
XapakTepu30Bath (OMHUCHIBATH) (PU3UIECKHE U
XMMHUYECKHE CBOICTBA BOJIOPO/IA, CIIOCOOHI €To
MOJIy4eHUS!, TPUMEHEHUE.

Cobupath mpubOp A7 MOTYYESHHs BOJOPO/IA.
Hcrnonp30BaTh XUMHUYECKYIO CUMBOJIUKY IS
coctaBneHus: GopMyIl BELIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKUX
peakiuii ¢ yuactueM BOJA0po/a.

BbIyucisaTs MOJIIpHYIO Maccy BEIIECTB;
KOJIMUYECTBO BEIECTBA, 00bEM raza, Maccy
BEIIIECTBA;

[IpoBOUTH pacy€ThI IO YPaBHEHUSIM
XUMUYECKHUX PEaKIUii: KOJIMYecTBa, 00bEMa,
Macchl BEIIECTBA IO U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB WM MPOIYKTOB
peakiuu.

CnenoBath npaBuiiaM 0e301acHOM paboThI B
nabopaTopuu MpH UCTIOIb30BAHUH
XUMHYECKON TTOCY/IbI U 000pPYIOBaHMS, &
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TaKOKe MpaBUiIaM OOpaIlEeHHs C TOPIOYUMHU
BEII[CCTBAMH B OBITY.

IInanupoBaTh U OCYILECTBIIATH HA IIPAKTUKE
XUMHYECKUE IKCIICPUMEHTBI, IPOBOIUTH
HaOJIOICHNS, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM
HKCIICPHUMEHTA. Y4acTBOBATh B COBMECTHOM
pabote B rpymnne

2.3

Bogna. PactBopnl. Ilonsarue 00
OCHOBAaHUIX

dusnueckue csoiicTBa Boabl. Boga kak
pacTBOpUTENb. XUMHUYECKHUE CBOMCTBA
BOJBI.

OcnoBanust PactBopsl. Posb pacTBopoB B
MIPUPOJIE U B KU3HU yesnoBeka. KpyroBopor
BOJIbI B PUPOJIC. 3arpsi3sHEHUE TTPUPOTHBIX
BoJI. OXpaHa U OYUCTKA IPUPOJIHBIX BOJI.
Hacepiiennbie 1 HEHACHIIICHHBIE PACTBOPHI.
PacTBopuMoOCTh BeniecTB B Bojie. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE.

Xumuueckuti s3xcnepumenm:
JleMoHcTpanuu:

PacTBOpeHue BemecTs ¢ pa3nuyHoOn
pacTBOpUMOCTHIO. B3auMoericTBue BOIbI C
MeTaaMu (HaTpUeM U KaJbI[UEM).
HccnenoBanue pacTBOpOB KUCIOT U
LIEJI0YEN C MOMOILBIO HHAUKATOPOB.
Jlabopamopnwie onvimoi

HccnenoBanue ocoOeHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOU

PackpbIBaTh CMBICIT H3Y4aEeMBIX MTOHATHHA

Y IPUMEHSTD 3TU TOHATHS IIPH OMUCAHUH
CBOICTB BEILIECTB U UX MPEBPALICHUI.
XapakTepu30BaTh GU3NIECKUE U XUMUIECKUE
CBOMCTBA BOJIbI, €€ POJIb KaK PACTBOPUTENS B
MPUPOIHBIX IPOIIeccax.

CocTaBisTh ypaBHEHUsI XMMUYECKUX PeaKIUi
C Y4aCTHEM BOJIbI.

OOBACHATH CYIIHOCTb SKOJIOTHYECKUX
npobieM, CBI3aHHBIX C 3arpsi3HEHUEM
HIPUPOJHBIX BOJI, CIIOCOOBI OYUCTKU BOJIBI OT
IIPUMECEH, MEPBI 110 OXPAHE BOJ OT
3arps3HEHUs.

[TmaHupoBaTh U OCYIIECTBISATH HA IPAKTUKE
XMUMUYECKHE IKCIIEPUMEHTBI, TPOBOIUTh
HaOJIIOICHNS, 1eaTh BBIBOJIBI IO Pe3yIbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUN
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboTHI.

CnenoBaTh npaBujiaM 0€30MacHOM paboOThI B
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PacTBOPUMOCTBHIO.
[IpuroTtoBneHue pacTBOPOB

C OIpeAcIEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEIECTBA.
[IpakTnueckas padbora

No 5. IIpuroroBiieHre pacTBOPOB

C OIpeAcIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BELIECTBA
Buviuucnenus:

C HCIIOJIb30BaHUEM MOHATHS «MaccoBast
JI0J1s1 BEIIECTBA B PaCTBOPEY

nabopaTopuu npu

UCII0JIb30BAaHUN XUMHYECKOM MOCYIbl U
00opymoBaHusl.

IIpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM
IIOHATHUS «MAcCOBasi J0JIs BEILECTBA B
pacTBope».

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE
U YCTHBIE OTBETHI C ONOPOI Ha MH(OpMALUIO
13 yueOHMKa U CIPaBOYHBIX MAaTEPHUAJIOB,
I'PaMOTHO HCIIOJIB30BATh N3Y4YEHHBII
ITOHATUMHBIN annapar Kypca XuMuu

2.4.

OcHOBHbIE KJIaCChI
HEOPraHWYECKUX COCIMHEHUN

11

Knaccudukanus HeopraHuyeckux
coequnenuii. Oxcuapl. Knaccudukanms
OKCHJIOB: cojie00pasytoiine (OCHOBHBIE,
KHCJIOTHBIE, aM()OTEPHBIE) U
HecoseoOpasyroue. Homenknarypa
oKcH10B. PU3MUECKUE U XUMUYECKHE
cBoMcTBa OKCUA0B. [loydeHue okcumoB.
OcnoBanwust. Knaccugukarms OCHOBaHMIA:
IET0YN U HEpACTBOPUMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuii. @uznyeckue
1 XUMHYECKHE CBONCTBA OCHOBaHUH.

Knaccudunupoats n3ydyaemble BelIeCTBa MO
COCTaBY U CBOMCTBAM.

CoctaBnatb (HOpMYIbI OKCHIOB, KUCIOT,
OCHOBAaHM, COJICH M HA3BIBATh UX I10
MEXIYHApOJAHOU HOMEHKIIATYpE.
IIporHo3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE
00X XMMHYECKUX CBOMCTB U3yYEHHBIX
KJIACCOB/TPYIIT BEIIECTB, K KOTOPHIM OHU
OTHOCATCH.

CocTaBiATh MOJIEKYJISIPHBIE YPaBHEHUS
peakuuil, WIUTIOCTPUPYIOIIUX XUMUYECKHE

[Tonyuenue OCHOBaHUM. Kucnotsl. | cBolicTBa M cIOCOOBI MOTYYEHUSI BELLIECTB
Knaccupukanus kucnor. HomeHknarypa | H3y4eHHBIX KJIACCOB/TPYII, a TAKXKe
kucnor. @dusnueckue W XUMHUYECKHE | OATBEPKIAIOIINX T€HETUYECKYIO
CBOMCTBAa  KHCIOT. PAx  aKTUBHOCTH | B3aUMOCBSI3b MEXIYy HUMH.
merauioB H.H. bekerosa. ITpon3BOIUTH BBIYHUCICHHUS
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ITonyuenne kucnor. Conu. Homenknarypa
coieii.  PuznueckMe U XUMHUYECKHUE
cBoiicTBa conel. [lonyuenue coieil.
I'eneTnueckas cBsI3b MEXIy Ki1accamu
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckutl sxcnepumenm:
JeMoHcTpanuu:

OO6pa3ibl HEOPraHUYECKUX BEIECTB
Pa3IMYHbIX KJIACCOB.

OMBITHL, WIUTFOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopnvie onvimol

Omnpenenenue pacTBOPOB KUCIOT U
LIEJI0YEHN C NOMOILIBIO MHIUKATOPOB.
N3yuenue B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, PEaKLIMi HEUTpaIu3ayu.
B3aumoaeiicTBre pacTBopa cepHOit
KUCJIOTHI ¢ okcuioM meau (1I).
[lonydyeHne HEPaCTBOPUMBIX OCHOBAHUH.
BriTecHeHne 01HOTO MeTalia pyruM
U3 pacTBOpa COJIH.

Ipakxmuueckas paboma

Ne 6. Pemienne sxcniepuMeHTaIbHBIX
3a7a4 no teme «BakHeume Kiaccol
HEOPraHUYECKUX COCAUHEHUI».
Boruucnenus:

10 YPaBHEHUSAM XUMHUYECKHUX PEAKLIUH.
IInanupoBaTh U OCYIIECTBIIATH

Ha MPaKTUKE XUMUYECKHE SKCIIEPUMEHTBI,
IIPOBOJIUTH HAOJIOIEHNUS, J1e/1aTh BBIBOJIBI 110
pe3yJibTaTaM 3KCIEpUMEHTA PU IPOBEACHUN
71a00paTOPHBIX OINBITOB U MPAKTUYECKHX
pabor.

Cnenoate npaBuiaM 06e30nacHoil paboThI B
nabopaTopuu MPH UCIIOTb30BAHUH
XUMHYECKOH MOCYbl M 000py1OBaHHUS.
BricTpauBath pa3BEpHYThIE MMCbMEHHBIE

U YCTHBIE OTBETHI C ONOPOM Ha MH(OpMAaIIO
13 yueOHHMKa U CIPAaBOYHBIX MAaTEPUAJIOB,
IPaMOTHO UCIOJb30BaTh U3y4EHHBIN
MIOHATUMHBIN annapar Kypca XuMuu
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110 YPAaBHEHUSIM XUMHUYECKOUN peaKIuu:
KOJIMYECTBA BEIleCTBA, 00bEMA, MaCChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,

00BEMY, Macce peareHTOB WM IMPOIYKTOB

peakiuu

Wtoro no pazneny

30

Pa3nen 3. Ilepuonnueckuii 3akoH u [lepuonnyeckas cucremMa xumuueckux snemeHTos /.M. Mennene

CtpoeHnie aTOMOB. XMUMHUYECKasl CBA3b.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHBIC pCaKIuu

CBa.

3.1. | [lepuoguyuecknii  3aKOH |
[Tepuoanueckas cucreMa
XUMU4Yeckux sjemeHto J[.HW.
Menpeneesa. CTpoeHue aroma

7

[lepBble MOMBITKU KJIACCH(PHUKAIINN
XUMHMYECKHX 3J1eMeHTOB. [TonsTue

O IPYIIAX CXOIHBIX 3JIEMEHTOB
(LIesIouHbIe U LIET0OYHO3EMENbHbIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
DJeMeHTBl, KOTOpble 00pa3yoT
amM(pOoTepHbIE OKCUABI U TUAPOKCUIBL.
Ilepuonnueckuii 3akoH. [lepuonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoaHas u
JUTMHHOTIEpUOIHAS (POPMBI
IIepronnueckol CUCTEMbI XMMUYECKUX
anemenToB .M. Menneneesa. I1eproibl
u rpynnbl. QU3UYECKUNA CMBICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IEpUOAA
U Tpynsl 3nemMeHTa. CTpoeHne aTOMOB.
CocraB aToMHBIX siaep. M30TonBI.
OnexTpoHbl. CTpOEHHE IEKTPOHHBIX
000J104€K aTOMOB NepBbIX 20 XUMUYECKUX

PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA.
OnuceIBaTh CTPOEHUE TAOIUIIBI
«Ileproguueckast cucTeMa XMUMUYECKHUX
anemenToB .M. MenaeneeBay.

MopennpoBaTh CTPOCHHE aTOMa,
HHEPreTUYECKUX YPOBHEH U NIOLYPOBHEU

IIPY TIOMOILY PUCYHKOB, 3JIEKTPOHHBIX
KOHQUrypalMii © 3JIEKTPOHHO-TpapUueCcKuX
dbopmy.

[TosicHATh (pU3MYECKUIT CMBICT MOPSIKOBOTO
HOMEpA, HOMEPOB IIEpUOJa U  TPYIIIbI
JJIEMEHTA.

XapakTepru30BaTh XMMUYECKUE IIEMEHTBI
MEPBBIX TPEX MEPUONOB, KaIUM, KaIbLUUNA U UX
COEIMHEHU 110 MOJIOKEHUIO B [lepronnueckon
cucreme JI.1. Menneneena.

OObsACHATL  00lIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKUX DIEMEHTOB
(n3MeHeHne painycoB aTOMOB,
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3J1eMEHTOB. [lepuoandeckon cuCTEMBI
J.. MenneneeBa. XapakTepUCTUKA
XUMHUYECKOT0 3JIEMEHTA 10 €T0 MOJI0KEHHUIO
B [lepnoanueckoii cucreme J1.1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
paguyca aTOMOB XMMHUYECKUX HJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TpyInam 1 Nepuoiam.
3unauenue [leproauyeckoro 3akoHa u
[Tepronuueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JIJIsl Pa3BUTHS HAYKU U
npaktuku. J[.M. MenneneeB — yu€Hblii 1
TpaKIaHKH.

Xumuyeckuil dsxcnepumenm.
JeMoHcTpanuu:

B3anmopeiicTBrue ruipokcuia HUHKa

C pacTBOpaMH KHCIIOT U LIEJIOYEH.
MopenupoBaHue CTPOCHHS MOJIEKYJT

IIpY IOMOILM PUCYHKOB, MOJIEJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
Tabnuna «Ileproanueckas cucrema

XUMHYECKUX d1eMeHToB JI.1. MeHnaeneeBa.

Jlabopamopmwie onvimol
O3zHakoMJieHHe ¢ 00pa3laMi METaioB U
HEMETAJUIOB

AJIEKTPOOTPULIATEILHOCTH, BAJIEHTHOCTH) U HUX
COCIMHEHUN B Ipelenax MallbIX IEpUOJIOB U
IJIABHBIX MOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

Y4acTBOBaTh B COBMECTHOM paboTe

B [1ape WM TPYIIIIE.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE

U YCTHBIE OTBETHI C OMOPOM Ha MH(OPMAIUIO
U3 ydyeOHMKAa M JAPYTUX HMCTOYHHMKOB, B TOM
yucne Murepuera

3.2.

XuMuueckas CBI3b.
OKHUCIIUTETBHO-

Xumnyeckas cBsa3b. KoBaneHTHas
(mossipHas U HEMOJSIpHAsl) CBSI3b.

PackpeiBaTh CMBICH U3y4aeMbIX TTOHATHM.
Onpenensatb BUJ XUMUYECKON CBSI3U
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BOCCTAaHOBUTCIIbHBIC PCAKITUN

DIEeKTPOOTPULIATETEHOCTh XUMHUYECKUX
anemenToB. MonHas cBs3b. CTeneHb
okucaeHus. OKUCIUTEIBHO-
BOCCTaHOBHUTEJbHBIC peakiuu. [Iporecchr
OKHCJICHUS U BOCCTaHOBJICHUSA. OKUCIUTEIIN
M BOCCTAHOBUTEIIN. XHUMHUYCCKUH
IKCIIEPUMEHT: U3YYCHHE 00Pa3IIOB BEIICCTB
METAJIJIOB U HEMETAJII0B, B3aUMOIECHCTBHE
TUAPOKCH/IA IMHKA C pAaCTBOPAMU KHUCIIOT

Y IIEJI0YEH, MPOBEICHNUE OTBITOB,
WJUTFOCTPUPYIOIIUX TIPUMEPHI
OKHCJINTENHHO-BOCCTAHOBUTENBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs,
COCTMHCHHUS ).

Xumuyeckuil oxcnepumenm.
JlemoHcTpamuu:

OMBITHI, WJUTFOCTPUPYIOLITUE TTPUMEPDI
OKHCJINTENHHO-BOCCTAHOBUTENLHBIX
peakiuii (ropeHue, peakinu

pa3noKeHUs!, COeAMHEHNS )

B COCAUHCHHUU.

MoaenupoBaTh CTPOSHHUE MOJIEKYII

IIPY TIOMOIIY PUCYHKOB, MOJEINIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (hOPMYII.
Hcnons30BaTh XUMUYECKYIO CUMBOJIAKY

JUISL COCTaBJICHHS ()OPMYJT BEIIIECTB,
AJIEKTPOHHOTO OallaHCa PeaKIIUi.
Onpenensitb CTENEHb OKUCIEHUS aTOMOB
XUMHYECKHUX JIEMEHTOB 10 opMyJiaM |
COCTaBIATH (hOPMYJIbI OMHAPHBIX COSAUHEHUIN
110 CTCIICHU OKHCIICHHUA aTOMOB XUMHNYCCKUX
3JIEMEHTOB.

OrnpenenaTb OKUCIUTENTb U BOCCTAHOBUTEb.
PaccraBiarh k03¢ HUIMEHTHI B cXeMax
HpOCTBIX OKHCIINTCIIBHO-BOCCTAHOBUTCIBbHBIX
PEeaKIMi METOIOM JICKTPOHHOTO OayiaHca.
Ha6JHOIIaTI) XUMHNYCCKHUEC OITbITHI

10 TUIaHY, AHAJIU3UPOBATh U JI€JaTh BHIBOIBL.
Hcnoap3zoBate UKT mis co3manns Moiesei,
MOArOTOBKH IPE3EHTALINM, JOKIAI0B 110 TEME.
BeicTpanBath pa3BEpHYThIE IMCbMEHHBIE

Y YCTHBIE OTBETHI C OMOPOIl Ha HH(OPMALIHIO
nu3 y‘~I€6HI/IKa 158 I[pyrI/IX HUCTOYHHUKOB, B TOM
ynucie MHTepHera

Wroro no pazneny 15
WTOrosslii KOHTPOJIb 4
OBIIEE KOJIMYECTBO YACOB 68
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| 1O TIPOTPAMME

TemaTn4eckoe IJIAHUPOBAHHUE

9 KJIACC

KomnnuectBo
4acoB

Ne
/o

HanmenoBanue pa3zienoB u
TEM y4eOHOT0 ImpeaMeTa

[IporpamMmmMHoOe conepxaHue

OCHOBHBIE BHUJbBI ACATCIIBHOCTH YUalllUuXCsA

OO01ee KoaInyecTBoO — 68 4acos.

Pazgen 1. BemecTBa n XuMUYeCKUE PeaKIuu

1.1. | [loBTOpeHue wu yriyoJieHHE 5
3HaHUH OCHOBHBIX Pa3JICcliOB

Kypca 8 kiacca

[Iepnonnueckut 3akoH. [lepnonnueckas
cucteMa Xumuueckux snemeHtoB J[.H.
Meneneena. Crpoenue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKHX JIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KAJIUs, KAJIBLIUS U UX
COEMHEHHI B COOTBETCTBUH c
IIOJIOKEHUEM 3JIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOCHUEM

nx atoMoB. CTpoeHHE BELIECTBA: BH[BI
XUMHYECKON CBSI3H. Turnbr
KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTD

XapakTepru30BaTh XUMUYECKHUE JIEMEHThI

MIEPBBIX TPEX MEPUOIOB, KU U KaJIbIIUS

0 UX NoJIokeHHIO B [leprnoanueckoi

cucteme /1. 1. Menneneena.

KnaccudunupoBats U Ha3bIBaTh HEOPraHUYECKHUE
BEILECTBA U3yUYEHHBIX KJIACCOB.

OnuceiBaTh 00IIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX KJACCOB, TOJTBEpPXAaThb CBOMCTBA
puUMepamMmu MOJIEKYJISIPHBIX ypaBHEHU
XUMUYECKHUX PEAKLIUM.

Onpenenarb BUJI XUMHUYECKOHW CBSI3U H  THI
KPUCTAJUIMYECKOM PEIIETKN BEILIECTBA.

CBOMCTB BEILIECTBA oT tumna | IIporaosuposats CBOMCTBA BEILIECTB B

KPUCTAJIUIMYECKOM  pEeMETKM M BHUJA | 3aBUCHUMOCTHU OT UX CTPOCHHS.

XUMHUYECKOH CBS3U. BeicTpanBath pa3BEpHYThIE NHCHbMEHHBIE U YCTHBIE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIeCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCS

K pa3IU4HbIM KJ1accaM HEOPraHUYECKUX
COEIMHEHM, FEHETUYECKAs CBA3b
HEOPraHUYECKUX BEIIECTB.
XUMUYECKUN IKCIIEPUMEHT:
JeMoHcTpanuu:
03HaKOMJIEHUE C
KPUCTAITTNYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJNIOB
1 HeMeTaJuioB (rpaduTa U amMasa),
CJIOKHBIX BEILIECTB (XJIOpHUAa HATPHUsI)

MOJEIISIMHA

OTBETHI C ONIOPOH Ha MH(POPMALIMIO U3 yUYeOHUKA U
CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN NIOHATUIHBIN aIapaTr Kypca XUMHH

1.2

OCHOBHBIE  3aKOHOMEPHOCTHU
XUMHYECKUX PEAKIUI

Knaccudukanus XuMu4eckux peaxkiun

M0 PA3JIMYHBIM MPHU3HAKaM (TI0 YHUCITY
COCTaBY y4YaCTBYIOIIMX B pEaKIMH
BEIIECTB, 110 TEITIOBOMY 3 deKTy, 1o
U3MEHEHMIO CTeNeHEN OKUCIICHUs
XUMHAYECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
10 YYacCTHIO KaTaiau3aropa). JK30- U
SHIOTEPMHUYECKUE PEAKIIHH,
TepMOXUMHUecKue ypaBHeHus. [lonarue o
CKOPOCTH XUMHYECKOU peakuud. [lonsaTue
00 00paTHUMBIX U HEOOPATUMBIX
XUMHAYECKHX peakiusx. [lonsTue o
TOMOTEHHBIX U T€TEPOreHHBIX PEAKLIUAX.
[TonsiTHe 0 KaTanuse.

PackpbiBaTh CMbICT N3y4aeMbIX TOHATUN

Y IPUMEHSATh 3TU MOHATHUS [IPU ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPAILICHU.
KnaccupunupoBars XUMUYECKUE PEAKIIMU 110
pa3IMYHBIM MIPU3HAKAM.

VYcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuy OT Pa3InYHbIX (PaKTOPOB.
[IporHo3upoBark BO3MOKHOCTH IIPOTEKaHUS
XMMHWYECKUX MPEBPALLICHUH B Pa3IMYHBIX
YCIIOBHSIX.

OmnpenensaTs OKUCAUTENDL U BoccTaHOBUTENL B OBP.
CocTaBnaTh MEKTPOHHBIN OaJTaHC pEeaKLUH.
[Ipon3BOAUTE BEIYUCIICHUS 10 XUMUYECKUM
YPaBHEHUSIM.
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[TonsATHE 0 XUMHYECKOM PaBHOBECHH.
@akTOophl, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.
OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC
peakuuu, 3JIeKTPOHHBIN OanaHc
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlieHUE YpaBHEHUM
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakLuil C HCOJIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Xumuyeckuul dsxcnepumenm:
JeMoHcTpanuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHYECKON PEAKIMU OT BO3JICUCTBUS
pa3nu4HbIX (DaKTOPOB.

OMBITHI, WJUTFOCTPUPYIOLITUE TTPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakinu
Pa3noKeHUs, COCAMHECHHUS ).
Buiuucnenus:

KOJIMYeCTBa BelIeCcTBa, 00bEMa 1 MaCChI
peareHTOB HJIU MPOJYKTOB IO
YpaBHEHUSIM XUMUYECKUX PEaKIU

VY4acTBOBaTh B COBMECTHOI paboTe B mape uiu
rpyIre.

BoicTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOi Ha HHGOPMAIUIO U3 YUSOHHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO HCII0JIb30BATh
M3y4YCHHBIN MOHATUHHBIN anmapaT Kypca XMMUU

1.3

DNeKTpOoNIUTHYECKAst
aucconuanusi.  XUMHUYECKUe
peaKIny B pPacTBOPAx

Teopus 2IEKTPOIIUTHYECKON
JUCCOLUALMU. DIIEKTPOJIUTHI U
HECOJICKTPOJIHNTEI. KaTI/IOHI)I, AHUOHBI.

PackpsIBaTh CMBICT N3y4aeMBbIX ITOHATUN, a TAKkKe
CMBICJI TEOPHUH DIIEKTPOJIUTUYECKON TUCCOLUALIUN.
OOBSICHITH IPUYUHBI
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MexaHu3M IUCCOIMALMN BEILIECTB

C pa3NUYHBIMU BUIAMH XUMHYECKON
cBs3u. Crenenpb nucconuanuu. CUiIbHbIE
U CJ1a0ble ANEKTPOIIUTHI.

Peakuun noHHoro ooMeHa. Y cloBus
MPOTEKAHUS PeaKuii HOHHOTO 0OMeHa,
MIOJTHBIE U COKpAIIEHHbIE HOHHBIC
ypaBHEeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBAaHMU U COJIEN B CBETE
MPEACTaBICHUHN 00 AIEKTPOIUTHUECKON
nuccormanuu. KauecTBeHHbIE peakiuu
Ha uoHkbl. [ToHsTHE O THIPOIH3E CONeH.
Xumuyeckuil oxcnepumenm.
JlemoHcTpauu:

HccnenoBanue 351eKTPONPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpolecca
JIMCCOITHAIINHT KHUCJIIOT, IIeI04Yeii B coJier
(BO3MOYKHO HCITOJI30BaHUE
BHJIEOMATEPHAJIOB).

OnBITHI, UJUTIOCTPUPYIOUTNE TPU3HAKH
MIPOTEKAHUS peaKil HOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BbIICICHHE ra3a,
o0pa3zoBaHHE BOJIBI).

Pacno3HaBaHue HEOpraHUYECKHUX
BEILIECTB C MOMOIIbIO KaUeCTBEHHBIX
peaKuuii Ha HOHBI.

Jlabopamopmuwiii onvim:

3JIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIECTB, Pa3jINyaTh clladble U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisATh ypaBHEHUS JUCCOIUALMN KHUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE
VMOHHBIE YPABHEHUSI XUMUYECKUX PEAKLIUA HOHHOTO
o0MeHa, KpaTK1e MOHHBIC YPABHEHUS MPOCTHIX
peaKuuii TuIpoIn3a CoJeH.

Xapaktepu3oBaTh 00LIHME XUMHUYECKUE CBONCTBA
BEILECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOLMALUU; ITIOATBEPKIATh
CBOMCTBA IIPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUH.

Pemiatp skciepuMeHTaNIbHBIE 33]1a4U 110 TEME.
[InanupoBaTh ¥ OCYIIECTBIIATH HA IPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTBI, TPOBOIUTH
HaOJII0/IeHUS, J1e]aTh BBIBOJIBI 110 pe3yjibTaTaM
SKCIIEPUMEHTA MIPH MPOBEICHUU J1a0OPATOPHBIX
OTIBITOB M MPAKTUYECKHUX PaOOT.

CrnenoBath mpaBuiiaM 6€30MacHOi paOboTHI B
71a00paTopyy MPU UCIIOJI30BAHUN XUMHUYECKOM
HOCY/Ibl U 000PYAOBAHMUS.

[TpoBOAUTH BBIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe B Mape Uiu

rpymme.
BricTpanBath pa3BEpHYThIE NICbMEHHBIE
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N3yuenue npu3HaKoB MPOTEKaHUS
peakuuy HOHHOTO OOMEHa B pacTBOpax
ANEKTPOIUTOB (¢ 0Opa3oBaHUEM OCaJIKa,
BbIJIEJICHUEM raza, 00pa3oBaHUEM BO/IbI).
Ilpaxmuueckas paboma:

No 1. Pemienue skcriepuMeHTaIbHbIX
3a/1a4 1o TeMe.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEaAKINI

U YCTHBIE OTBETHI C OIIOPOU

Ha uHDOpMaIUIo U3 yYeOHUKA U JIPYTHX
WCTOYHUKOB MH(POPMALIUH, B TOM YHCIIE
Hurepnera

Hroro mo pazueny 17

Paznen 2. Hemetayibl M MX COSTUHEHHMSI

2.1. | OOmas XapaKkTEepUCTUKA 4 OO01as xapakTepuCTHKA raJIOreHOB. OOBsCHATH 001IME 32aKOHOMEPHOCTH
XUMHYECKHX JJICMEHTOB Oco0eHHOCTH CTPOCHUS aTOMOB, B U3MCHCHUHU CBOMCTB HEMETAJIJIOB H UX

VIIA-rpynmsl. ['anoreHst.

XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u GU3NICCKUE CBOWCTBA
MPOCTBIX BEUIECTB — rajJOr€HOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJAEUCTBHE C METAJIIAMH,
HEMETaJIaMH, IIETI0OUYaMH ).
XnopoBogopoa. ComsiHast KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
npuMeHeHue. JleicTeue xjopa u
XJIOPOBOJIOPO/Ia HA OPTraHU3M UYEeJIOBEKA.
Baxxneiiime X10puasl U UX HAXOXKICHUE
B MPUPOJIE.

Xumuueckuu sxcnepumenm:

COEJMHEHUH B IIpeesiax MajlbIx
NIEPUOJIOB U TIIABHBIX MOJTPYIIT
[lepronnyeckoit cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YY4ETOM CTPOCHHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3HUECKHUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
raJIoOreHoB (Ha mpUMepe XJiopa) U
CJIO’KHBIX BEILECTB (XJIOPOBOIOPO/IA,
XJIOpUJIa HATpusl), CIIOCOOBI UX
HOJY4eHUs1, IPUMEHEHHUE U 3HaUEeHUe

B IIPUPOJIE U )KU3HU YEIOBEKA.
OnpenensiTh XJIOpHUI-UOHBI B paCTBOPE.
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JleMoHcTpanuu:

OnbIThl, OTpaxaromue Gusndeckue u
XUMHUYECKHUE CBOMCTBA raJIOTEHOB U UX
coeuHEeHM (BO3MOXHO UCIIOJIB30BaHUE
BHJIEOMATEPHAJIOB).

O3zHakomyieHHEe ¢ 00pa3LamMu XJIOpUIOB
(ramoreHu1oB).

Jlabopamopmuwiii onvim:

N3yueHue CBOMCTB COJISIHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEaKIUH
Ha XJIOPUA-UOHBI.

Ipaxmuueckas paboma

Ne 2: TlonyueHue CoOsTHOM KUCIIOTHI,
M3y4YeHHe e€ CBOMCTB.

Brruncienus:

M0 YPaBHEHUSIM XUMUYECKHX PEaAKIIHii,
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE

[TnanupoBaTh ¥ OCYIIECTBISATH HAa IPAKTHKE
XUMHYECKUE IKCIICPUMEHTHI, HPOBOJIHUTH
HaAONIONICHUs, JIeTaTh BBIBOABI MO pe3yjbTaTaM
IKCIICPUMEHTA IPU MPOBEIACHHH JIA0OPATOPHBIX
OTIBITOB M MPAKTUYECKHUX PadOT.

CrnemoBath mpaBwiaM 0Oe30macHONM pabOTBl B
1a00paTOPHUH TP UCTIOIE30BAaHUU XMMUYECKOM
HOCYIBl B 000PYIOBaHUSL.

BeicTpanBarh pa3BEpHYThIC MTUCHMEHHBIC H YCTHBIC
OTBETHI C ONOPO Ha HHDOPMAIIHIO U3 yYeOHUKA U
CIIPaBOYHBIX MaTEPHAIOB, IPAMOTHO HCIIOJIb30BaTh
M3YYCHHBIN MMOHATUHHBIN arnapar Kypca XuMHU

2.2.

OO6m1as XxapakTeprucTUKa
XUMHYECKHX 3JIeMEHTOB VIA-
rpynnsl. Cepa u ee
COCIMHCHHUS

OO01as xapakTepuCcTHKa SJIEMEHTOB
VIA-rpynmel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU
okucyenus. CtpoeHue u pusnveckue
CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJA
U cepbl. AJUIOTPOITHBIE MOAU(DUKAIIIHI
KHCJIOPO/ia U cepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBOJIOpO/I, CTPOEHHE,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA.
Oxcupl cepbl Kak MPeICTaBUTEIN

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 371eMeHTOB VIA-rpynms! u
UX COEMHEHUI ¢ y4ETOM CTPOEHHSI UX aTOMOB.
XapakTepHu30BaTh PU3NUECKUE U XUMUIECKHE
CBOMCTBA MPOCTOIO BEIIECTBA CEPhI U €€
COeMHEHUH (CEpOBOOPO/Ia, OKCHIIOB CEPHI,
CepHOMN KUCIIOTHI, CYJIb(HaTOB), CIOCOOBI UX
MOJTyYeHHS, IPUMEHEHNE U 3HaYCHUE B TIPUPOJIE U
KHU3HH YelOBeKa.

OmnpenensTe HATHMYNE CYTb(HaT-HOHOB
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KHUCJIOTHBIX OKCUJI0B. CepHast KUCIOTa,
(du3nyecKkre U XUMHUYEeCKIe CBOMCTBA
(o0mme Kak mpeCcTaBUTENs Kiacca
KHUCJIOT U crenuduueckne). XuMUUECKHE
peaKiu, JIeXkKaIue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHHUS
cepHoil kucnotsl. I[Ipumenenne. Conn
CEPHOM KHUCJIOThI, KAYECTBEHHAS PEaKLUs
Ha cynb(haT-uoH. Haxoxaenue cepsl u eé
COCAMHEHUH B Ipupoae. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOILIEH CpeIbl
COETUHEHUSIMU Cephl (KUCIOTHBIEC TOKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB),
CHOCOOBI ero MpeA0TBPAIlCHHUS.
Xumuueckuii sKcnepumenm.:
JlemoHcTpamuu:

O3zHakoMJIeHHE ¢ 00pa3laMu cephl U e€
COETMHEHUSMU (BO3MOMXKHO
HCIIO0IH30BaHNUE BHIEOMATEPHAIIOB).
Habmonenue nporecca 00yrnuBaHus
caxapa noJ JeiCTBHEM
KOHILIEHTPUPOBAHHOM CEpPHOM KHUCIOTBHI.
Jlabopamopuvie onvimui:

N3ydyeHne XuMHUECKUX CBOWCTB
pa30aBiIeHHON CEpHOU KUCIOTHI.
[IpoBeneHne KaueCTBEHHON peaklMKi Ha
cynb(haT-uoH U HaOII0IeHHe MTPU3HAKa

B pacTBOpE.

OOBACHATH CYHTHOCTb 3KOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C NIEPEepabOTKOI COEAMHEHUN CEPBI.
[InanupoBaTh ¥ OCYHIECTBIIATH HAa IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTBI, IIPOBOIUTH
HaOJI0/1€HUS, J1eJ1aTh BBIBOJIBI 11O Pe3ysIbTaTaM
JKCIIEPUMEHTA.

CrnenoBatp npaBuiaM 6e3011acHOM paboOTHI B
71a00paToOpU TP MCIIOJIb30BAHIH XUMUYECKOM
HOCYyIbl U 000PYAOBAHMSL.

[Ipon3BOAUTE BEIYHMCIIEHHS IO XUMUYECKUM
YPaBHEHUSIM.

Hcnonb30Bath py BHINOJHEHUH YUEOHBIX 3aJaHUI
TEKCThl y4eOHUKA, CIIPABOYHbIE MaTepHAaIIbI
(ITepnonnyeckyro cuCTEMY XUMUYECKUX
anementoB /. 1. Menneneea, Tabmuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U

coJIEd B BOJIE, DJIEKTPOXUMHUYECKUH Psifl
HaNpsUKEHUN METAJLIOB).

Hcnonp30BaTh Npyu BHITOJHEHUN YYEOHBIX 3a/1aHUM
U B IIPOLIECCE UCCIIEOBATEIBCKON AEATEIBHOCTH
HAy4YHO-TIONYJIAPHYIO JINTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPAaBOYHbBIE MAaTEPUAIIBI, PECYPCHI
HNurepHera
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€€ MpOTEKaHUs

2.3

Oomas XapaKTEePUCTHKA
XUMHUYECKUX 3JIEMEHTOB VA-
rpynmbl. A3ot, dochop u ux
COCTUHEHUS

OO01mas xapakTepuCcTUKa 3JIEMEHTOB
VA-rpynibsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHUCJIEHUA. A30T, pacipOCTpPaHEHUE B
npupoje, Gpu3nuecKue u XUMUYECKUe
cBorictBa. KpyroBopor a3ora B npupoze.
AMMUak, ero Gpu3nYecKrue 1 XuMU4YECKHe
CBOWCTBA, MOJyYCHHUE U IPUMEHEHHE.
Conu aMMOHMS, UX PU3NYECKUE U
XHUMHAYECKHE CBOWCTBA, IPHMEHEHHE.
KauecTBeHHas peakuusi Ha HOHbI
aMMOHH. A30THas KHUCJIOTa, e
noJiydeHue, GU3NIeCcKue 1 XUMUIECKHe
cBOicTBa (00LIME KaK IPEICTaBUTEINS
KJIacca KHCJIOT U crenduueckue).
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoopenuii. XuMH4IeCcKoe 3arpsi3HeHUE
OKpY’KaroIel cpesibl COeIMHEHUSMHU a30Ta
(KUCITOTHBIE O], 3arPS3HEHNE BO3IyXa,
ouBHI ¥ BOJ0EMOB). Docdop,
JUIOTpOIHBIE MOoAU(UKaHH Gocdopa,
¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA.
Oxkcua pochopa (V) u pochopnas
KHCJI0Ta, (PU3NYECKHe U XUMUYECKHe
CBOMCTBA, nostyueHue. Mcnosip3oBanue

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3J1EMEHTOB VA-TPYIIIbI U UX COEAUHEHUN
C Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh PU3NIECKUE U XUMUYECCKHE
CBOICTBa MMPOCTHIX BElIECTB a30Ta U Gocdopa u ux
COCIMHEHUH (aMMHaKa, CoJie aMMOHUSI, a30THOM
KHCJIOTBI, HUTpaTOB, okcuaa pocdopa (V) u
(docdopHoii kucnoThl, GpochaToB), CIOCOOBI NX
MOJTyYeHUs], IPUMEHEHUE U Ha3HAYEHUE B PUPOJIC
¥ J)KU3HU YeJIOBEKa.

OmnpenensTb HOHBI aMMOHHS U (hochaT-HOHBI B
pacTBope.

OOBACHATDH CYITHOCTH SKOJIOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKICHUEM COCTMHEHH a30Ta U
(docdopa B okpykaroien cpese.

[TmanupoBaTh U OCYIIECTBISATH HA IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJIr0/IeHUS, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCHEPUMEHTA PU MPOBEICHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUYECKON padOTHI.

CrnenoBatp mpaBuiaM 6€30MacHOM pabOTHI B
1a00paTOpUH TPH MCTIOJIE30BAaHIH XHMUYECKON
HOCY/Ibl U 000PYIOBAHMS.

[Tpon3BOANTH BEIYHUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

Hcnonp30BaTh pH BHINOJHEHUM YUEOHBIX 3aJaHUI
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(docdaToB B KaueCTBE MIUHEPATHHBIX
yIOOpEHHIA.

Xumuueckuii SKCnepumeHm:
JeMoHcTpanuu:

O3HakomiieHHE C PU3UIECKUMHU
cBolcTBaMH a30ta, pochopa u ux
COeMHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BHJICOMATEPHAIIOB).

OsznHakoMyieHHe ¢ 00pa3liaMu a30THBIX U
dhochopHBIX y10OpEeHUIA.

[Tonmyyenue, cobupanue, pacrio3HaBaHUE
Y U3y4eHHUe CBOMCTB aMMHUaKa.
B3anMozeincTBre KOHIIEHTPUPOBAaHHOU
A30THOU KHUCIIOTHI C MEJIbIO (BO3MOKHO
WCIIOJIh30BAHNE BHICOMATEPUAIIOB).
Jlabopamopuvie onvimui:

[TpoBeneHne Ka4eCTBEHHBIX PEAKIUit
Ha MOH aMMOHHUS U PocdaT-uoH, U
W3YYCHHE TTPU3HAKOB X MIPOTEKAHUS.
Ipakmuyeckasn paboma Ne 3:
[Tonmyyenne amMmmuaka, U3y4eHHe ero
CBONCTB.

Buviuucnenus:

M0 YPaBHEHHSIM XUMUYECKUX PEeaKIuil

TEKCTHl Y4eOHHUKA, CIIPABOYHBIC MaTEPHAIIbI
(meproOANYECKYIO CUCTEMY XMMHUYECKUX
anemenTtoB /. V1. Menaeneesa, Tabmuiry
PacTBOPUMOCTH KHMCIIOT, OCHOBAaHUH U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUI PsiJl HAPSKCHUN
METaJJIOB)

2.4.

Obmas XapaKTepUCTUKa
XUMHUYECKHUX 3JIeMeHTOB |VA-
rpynibl. YIiepoa U KpeMHHUI

OO6m1as XxapakTepucTHKa JIEMEHTOB
[VA-rpynnsl. OcoG€HHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTETICHU

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 211eMEeHTOB [V A-rpynisl 1 ux coeAMHEHUN
C Y4ETOM CTPOCHUS UX aTOMOB.
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1 UX COCIUHCHUA

OKHCIICHHSL.
VYriepon, autoTpornHbie MOAUBUKAIIH,
pacmpocTpaHeHue B MPUPOAE, PUINIECKUE
U XHMHYECKHE CBOWCTBAa. AJCOpOIHUs.
Kpyrosopor yriiepona B npuponue.
Oxkcuapl yriaepoja, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, ICHCTBHEC

Ha YKUBBIE OPTaHU3MBI, TIOJIYICHHE U
MPUMEHEHHE. DKOJIOTUYECKUE TMPOOIEMBI,
cBs3aHHBIE ¢ okcumoMm yriaepoma (IV),
rurore3a  IJI00aJabHOIO MTOTEIJICHHS
KJIUMaTa, MapHUKOBBIA d(DPeKT. YroapHas
KuciaoTa W e€ comd, uX (u3nuecKkue u
XUMHYECKHE CBONCTBA, TOJIy4YeHHE W
npuMeHeHne. KadecTBeHHass peakuus Ha

KapOOHaT-HOHBI. Hcnons3oBanue
kapOoHaToB B OBITY,  MEIUIMHE,
MIPOMBIIUIEHHOCTH U CEITLCKOM XO3SHCTBE.
[lepBoHauyanbHBIC TOHSATHS 00

OpPraHMYeCKHUX  BellecTBaX  Kak O
COEUHEHUSX yriepona (MeTaH, OJTaH,
STUJIEH, alleTUIIEH, 3TaHOJ, TJIULEPHH,
yKCyCHast KHCJIOTA). [Tpupousie
HWCTOYHUKU YIIIEBOI0POJIOB (yrop,
NPUPOAHBIN ra3, He(Th), MPOAYKTHl HUX
nepepaboTku (6EH3MH), UX POJb B OBITY H
MIPOMBITIJICHHOCTH.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOICTBa MPOCTHIX BEUIECTB YIIIepOJa U KPEMHHUS U
HX COCIMHEHMM (OKCUJIOB yTIIepo/a, YroJbHON
KHUCJIOThI, KApOOHATOB, OKCHJIA KPEMHUS,
KPEMHHEBOM KHCIIOTHI, CHIIMKATOB), CITIOCOOBI X
NOJTyYeHUsl, MPUMEHEHHUE U 3HaUYCHUE B IPUPOJIE U
YKU3HU YEJIOBEKa.

OOBACHATD MPUUUHHO-CIICACTBEHHYIO CBSI3b:
CTPOEHHE BEILECTBA — CBOWCTBAa — IPUMEHEHUE —
Ha MpUMepax COeTUHEHHUM yriaepoaa U KpeMHUSI.
Onpenensitb KapOOHAT- U CUIIMKAT-UOHBI B
pacTBope.

OOBSACHATH CYLIHOCTb SKOJIOIMUECKUX IPOOIIEM,
CBSI3aHHBIX C HAXO0X/ICHUEM YTJIEKHCIIOTO ras3a B
OKpY>Karollen cpenie.

[ToaTBepxknaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKUX BEIIECTB IPUMEPAMH IPOCTHIX
coeuHEeHMH (MeTaH, 9TaH, STUJICH, alleTHIIEH,
9TaHOJI, INIMLEPUH, YKCYCHAsI KUCIIOTA),
B3aMMOCBSI3b HEOPTaHNYECKUX COCINHEHUN
yriepo/ia U OPraHu4eCKUX BEIECTB.

OnwuceIBaTh posib OEKOB, )KUPOB U YIIIEBOAOB B
(YHKIIMOHUPOBAHUU KUBBIX OPraHU3MOB, COCTaB
IPUPOIHBIX UCTOYHUKOB YIJIEBOAOPOJOB, UX POJIb
B OBITY U IPOMBIIIJIEHHOCTH.

[IpoBOANTH BHIYHMCIIEHUS IO YPABHEHUSAM
XUMHUYECKHUX PEAKIIHH.
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[TousiTHEe 0 OMOJIOrHYECKH BaXKHBIX
BCIICCTBAX: XXHUpaAX, 6CJ'IKaX, Yri€eBoaax —

n ux poiin B JKHN3HHU YCJIOBCKaA.
MaTepI/IaJ'IBHOC CANHCTBO OPraHU4CCKUX
n HCOPTaHUYCCKUX COCHHHGHHﬁ.

Kpemnnii, ero gusnueckue u XMMUIECKHE
CBOMCTBA, TOJIydYCHHE U MPUMEHEHUE.
Coenunenus kpemHus B npupojae. Oomue
npencraBieHus 00 okcune kpemuus (IV) u
KpeMHHEeBOM kucnore. Cunukarsl, HX
WCIIONBb30BaHUE B  OBITY, MEIHUIIMHE,
MIPOMBIIIJICHHOCTH. Baxneiinime
CTPOUTENBHBIE MaTepHalIbl:  KEpaMHKa,
CTEKJIO, IIEMEHT, OETOH, KeJIe300eTOoH.
[IpobGnemMbl Ge301acHOr0 HMCIHOJIb30BAHUS
CTPOUTENBHBIX MaTepuasoB B
[MOBCEHEBHOW KU3HU.
Xumuueckutl SKCnepumeHm:
JeMoHcTpanmu:

Mopgenu  KpUCTaUIMYECKHUX
anmasa, rpadura, pysuiepeHa.
O3HakoMJIEHHE C TPOLIECCOM aICOPOLIUU
pPacTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
YIIEéM U yCTPOMCTBOM IIPOTUBOra3a.
O3HakoMJIEHHE ¢ TPOAYKIIHEH
CUJIMKATHOW TTPOMBITIUIEHHOCTH
(BugeomaTtepuansl: cuiaMKaTHas

peeToK

[limanupoBaTh U OCYLIECTBIATh HA TPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTHI, TPOBOJIUTH
HaOJII0/ICHUs, IeTIaTh BBIBOABI IO Pe3yJbTaTamM
AKCTICPUMEHTA MPHU MTPOBEICHHUH JJA0OPATOPHBIX
OTIBITOB M MPAKTUYECKHUX PaOOT.

CrnenoBaTh paBuiIaM 06€30macHOM pabOTHI B
1ab0paTopun MPH UCIIOJIL30BAHUN XUMHUECKOM
MOCY/IbI U 00OPYI0BAHHMS.

Hcnonp30BaTh Npy BHIOJHEHUN YYEOHBIX 3a1aHUMA
TEKCThI y4eOHHKA, CIIPABOYHBIC MATEPUAIIBI
(ITeproauyeckyro cuCTeMy XUMHUYECKUX JIEMEHTOB
. U. MenneneeBa, TabJIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM 1 COJICH B BOJE,
AJICKTPOXUMHYCCKHI PSIJT HAITPSKEHUH METAIIIOB)
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IIPOMBIIIIJIEHHOCTB ).

Mopenu MONEeKyJI OpPraHMueCKUX BEIIECTB.
Jlabopamopnuiii onvim:

[Tonyuenue, cobupanue, pacro3HaBaHue

Y U3YYECHHUE CBOKCTB YIJIEKUCIIOrO ra3a.
[IpoBeneHne KauyeCcTBEHHBIX pPEAKLUUN Ha
KapOOHAT W CUJIMKAT-UOHBI W H3y4Y€HUE
MIPU3HAKOB UX MPOTEKAHHUS.
Ilpakmuueckue pabomuol: Ne 4.

[lonyyenue yriaekucioro rasa, U3ydyeHue
€ro CBOMCTB.

Ne 5. PelieHune skcriepuMeHTAIbHBIX
3a7a4 no teme «BakHeullme HeMeTaJlIbl

U UX COECUHEHUSD)

Buiuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEAKINI

Wroro mo pazneny 25
Pa3nen 3. Meramisl 1 UX COSTUHEHUSI
3.1. | Ob6ume cBoOCTBAa METAIIIOB 4 OO01as xapakTepuUCTUKa XUMUYECKUX PackpeiBaTh CMBICII HM3y4aeMbIX IIOHATHH U

3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM HX
nonoxeHus B [lepuoandeckoit cucreme
XUMHYECKUX deMeHTOB /.M. MeHaeneeBa
U cTpoeHust aToMoB. CTpOeHUE METAILIOB.
Merannuyueckas CBSI3b U MeTaJlJIN4YeCKast
KPUCTaJUINYECKasl PEIIETKA.
DNEKTPOXUMHUYECKUI Pl HAIPSIKEHUI
MmeTauioB. Du3ndeckre 1 XUMUIECKHE

NPUMEHSTh 3TH MOHATHUS NPH ONMCAHUHM CBOICTB
BEILIECTB U UX IIPEBPALLECHUM.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB 3JIEMEHTOB METAJIJIOB M UX COEIUHEHHH C
y4€TOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh CTPOEHUE METAJUIOB, OOIIHe
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA METAJIIIOB.
XapakTepu3oBaTh OOIIME CIOCOOBI TOJYYCHUS
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cBolicTBa MeTai1oB. OOIIKe criocoObl
oJIydeHus: MeTaJioB. [ToHsTHE O
KOPPO3HH META/IOB, OCHOBHBIE CIIOCOOBI
3aIIUThI KX OT KOppo3uH. CILiaBkl (CTalb,
YyT'YH, JIOPATIOMUHHNA, OpOH3a) U UX

IIPUMECHCHUC B 6BITy W IPOMBIIIJIICHHOCTH.

Xumuyeckuil oxcnepumenm.
JeMoHcTpanuu:

OO0pa3ibl METAJUIOB U CIIABOB.
N3yuenune pe3ynbTaToOB KOPPO3UH
METaJUIOB (BO3MOKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB).

Jlabopamopuvie onvimei:
O3HakoMIJICHHE C 00pa3liaMyi METaJIOB U
CIUTaBOB, MX (DU3MYECKUMHU CBOHCTBAMH.
Buviuucnenus:

10 YPABHCHHUSIM XUMUYECKUX PEAKITHHA,
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
MIPUMECH

METAJIOB.
OnuceIBaTh CIIOCOOBI 3aLTUTHI METAIITIOB

OT KOPPO3UHU.

CnenoBate mpaBuiaMm ©Oe3omacHoil paboOThl B
naboparopuy TPU HUCHOIB30BAHUU XHUMHUYECKOM
HOCy/bl U1 000y IOBaHUSI.

[Ipou3BOOUTE  BBIUMCIEHUS IO  YPAaBHEHUSAM
XUMUYECKUX PEAKUUU, €CIIM OJWH W3 pPEearcHTOB
COAEPKUT IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B mape WU
rpyIIIe.

Hcnonb30Bath npu BHITOTHEHUH YUEOHBIX 3aTaHUI
TEKCThI yUeOHHUKA, CIIPABOYHBIC MAaTEPUAIBI
(ITepnonnyeckyro cCUCTEMY XMMHUYECKUX AJIEMEHTOB
A. W. MenneneeBa, TaOMUIly pacTBOPUMOCTH
KHUCJIOT, OCHOBaHMH M cojJei B  BOJE,
NEKTPOXUMHUYECKUHN PsIJT HAPSKEHUN METAJLIOB)

3.2.

Baxxneiinme MeTaisl 1 UX
COE€IUHEHUS

16

[I{e0uHBIE METAILIIBL: TIOJIOKEHUE

B [lepnoanyeckoi cucreme XuMUYECKUX
anemeHToB /.. Menneneesa, ctpoenue
HX aTOMOB, HAXOXJEHUE B IPUPOJIE.
Du3nyecKre 1 XMMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKcHUbl
Y TUAPOKCUJIBI HATPUS U KaJIUSL.
[IpruMeHeHne MEeT0YHBIX METANIOB M UX

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB METAJIJIOB U UX COEAMHEHUN B
rpynmnax ¢ y4éToM CTpOEHHUS UX aTOMOB.
Xapaktepu3oBaTh GU3MYECKUE U XUMHUYECKUE
CBOMCTBA ITPOCTHIX BELIECTB METAIOB U UX
COeIMHEHMH (OKCUA0B, THIPOKCHUJIOB, COJIEH),
COcOOBI UX MOJTYYEHUs, IPUMEHEHUE U 3HAaUEHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
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coequHeHuii. [1lenoyno3eMeIbHbIS
METaJIIbl MAarHUM U KaJIbIIUM: TTOJ0KESHHUE
B [lepuoanueckoi cucreme XuMHUECKUX
snemenToB J[.M. MenaeneeBa, ctpoeHue
HX aTOMOB, HAX0XKJICHUE B MIPUPOJIE.
duszndyeckre ¥ XMMUUECKHE CBOMCTBA
MarHus U Kajablus. Baxkaene
COCTMHECHUS Kb (OKCUI, THIPOKCHUI,
coin). JKECTKOCTD BOBI U CITOCOOBI €€
yCTpaHEHHUS.

ATIOMHHHI: TIOJI0XKCHUEC B
[Tepuonuueckoit cucreMe XUMUYECKUX
anemenToB J[.M1. MenneneeBa, ctpoenue
aToMa, HaXO0XJEHUE B IPUPO/IC.
du3nyeckne U XUMUUECKIE CBOMCTBA
arOMUHUS. AMGPOTEPHBIE CBOMCTBA
OKCH/JIa ¥l TUJIPOKCHUJIA AITFOMUHUSA.
Keneszo: nonoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX BJIICMCHTOB

J.. MenneneeBa, CTpOEHUE aTOMa,
HaxoXJIeHue B npupoje. Duznueckue u
XHMUYECKHE CBOMCTBA Keje3a. OKCHIbI,
ruApokcHuabl U conu xxenesa (1) u xenesa
(IIT), mx coctas, CBOMCTBA U MOIYYECHHUE.
Xumuueckuu sxcnepumenm:
JleMoHcTpanuu:

Oco0OEHHOCTH B3aMMOACHCTBHS OKCHIA

VYcTanaBnuBaTh NPUUYUHHO-CIIEACTBEHHYIO CBS3b:
CTPOEHUE BELECTBA — CBOWCTBA — IMPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEILECTB.

Pacrnio3HaBath ¢ MOMOIIBIO KAYECTBEHHBIX
peakuuii MOHbI METAJUIOB: MarHus, KaJabLus,
aTFOMUHMS, IMHKA, skere3a (II) u xxenesa (I11), meau
(.

Jloka3bIBaTh aM(OTEPHBII XapakTep OKCUJIOB U
TUIPOKCUIOB QIFOMUHUS U LIMHKA.

[1nanupoBaTh U OCYLIECTBIIATh HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0/1eHUs, J1eJ1aTh BBIBOJIBI IO pe3yiibTaTaM
9KCIIEPUMEHTA IIPU MIPOBEICHUH J1a0OPATOPHBIX
OTIBITOB U MIPAKTUYECKUX PAOOT.

CrnenoBatpb mpaBuiaM 0€3011aCHOM pabOTHI B
71a00paToOpUH IpHU MCII0JIb30BAHUM XUMUYECKON
MOCY/Ibl U 000PYI0BAHMSL.

[Ipou3BOANTH BBIYUCIEHUS IO XMMUYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOI paboTe B mape Wiu
rpymme.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha MHPOPMALUIO U3 YUEOHHUKA U
CIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO HCIIOJIb30BATh
M3y4YEHHBIN OHATUIHBIN arapaT Kypca XUMHAH

Crp. 43 n3 45

2023-2024r.




KaJIbLIUS M HATPUSI C BOJOM (BO3MOXKHO
HCIIOI30BaHNUE BHICOMATEPHAIIOB).
OkpalimBanue miaMeHd HOHAMU HaTpHs,
KaJIUsI ¥ KIS (BO3MOYKHO
KCII0Ib30BAaHNUE BUIEOMATEPUAIIOB)
Hccnenosanue cBOUCTB »KECTKOU BOJIBI.
[Iporecc ropenus xene3a B KUCIOPOIE
(BO3MOXHO HCIIOJIb30BAaHHE
BHJIEOMATEPHAIIOB).

Jlabopamopuvie onvimuwl:

[IpoBeneHue KaueCTBEHHBIX PEAKIIUN
Ha MOHBI (MarHus, KaJblKs, aTIOMHHHS,

Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaromas cpeaa
4.1 | BemectBa u MaTepuabl B 3 BemectBa 1 Mareprainsl B IOBCEIHEBHOM | XapaKTepHU30BaTh POJIb XMMHUU B PA3JIMYHBIX

ZKHN3HH 4YCJIOBCKA

KHU3HU yenoBeka. bezomacHoe
HCIIOJB30BaHUC BCIIICCTB U XUMHWYCCKUX
peakuuii B 6bITy. [lepBas nomois npu
XUMHYCCKUX OKOraX U OTPABJICHUAX.
XUMHUECKOE 3arpsi3HEHUE OKPYKAOLIEH
cpenbl (mpeaenbHas JOImyCTUMAast
KOHIIEHTpalus BemecTs. Posib xumMun

B PEILIEHUH IKOJIOTUYECKUX MTPOOIIEM.
Xumuyeckui IKenepumenm:
JleMoHcTpanmu:

N3yuenune oOpas31ioB MaTepHaioB
(cTekJ10, CTIJIaBBl METAJIOB, TOJTMMEPHBIE

cdepax nesITeIbHOCTH JIF0/ICH, OCHOBHBIC BEIIIECTBA
1 MaTCpHraJibl, IPUMCHACMBIC B )KU3HH
COBPEMEHHOTO YEJIOBEKa.

OOBsCHATD ycIIOBHsI 0€30MMaCHOTO MCTIOIB30BaHUS
BEIIECTB U XMMHUYECKHUX PEaKIHii B OBITY.
AHaJ’II/I3I/IpOBaTI> N KPpUTHUYCCKHU OLICHUBATDH
UH(GOPMAITHIO O BIUSHUU TPOMBIIUIEHHOCTH,
CeITbCKOTO XO03sCTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE OKpYXKaroIlei cpesibl.

YMeTh 0Ka3bpIBaTh NEPBYIO TOMOIIB IIPU
XUMHUYECKHUX 0’KOTaX U OTPABJICHHUSIX.

[TpuHMMaTh ygactue B 00CYKICHUH MPOOIeM
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MaTepUabl)

XUMUYECKON U HKOJIOTUYECKOM HAIPABICEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IIO3MLIMIO IO IpodIeme
U IIpeJIaraTb BO3MOXKHBIE ITYyTH €€ PELICHUs

Wroro no pazueny 3
W TOroBe1ii KOHTPOJIb 4
OBILIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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