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denepanbHas pabouas nporpamma (nanee Ilporpamma) mo yueOHOMY HpeaMETy
«Xumus» pazpadorana Ha ocHoBe DPI'OC OO0, DenepanbHOM TPOrpaMmbl
BOCITUTaHUs, C YUYETOM pacipeleIEHHBIX M0 KjlaccaM MPOBEPSIEMbIX TPEOOBaHUH K
pesynbTaTaMm ocBoeHUss OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO
oO1iero ooGpazoBaHMsI.

IHosicuuTeaLHAA 3aMMUCKA

O0mas xapakTepucTuKa y4eOHOro npeamMera « XuMushH)

Bxnan yudeOHoro mpenMera «XuMHUS» B JOCTHKEHUE LeJIed OCHOBHOIO
oO1iero oOpazoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAQUYEHHMEM XUMHUYECKOW HAyKU B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B PA3BUTHU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U
CO3/IJaHUU HOBOMW 0a3bl MATEPUAIBHOU KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PAaCIpOCTPaHMUIIA CBOE
BJIUSIHME HA BCE 00JIACTHU YEJIOBEUYECKOTO CYIIECTBOBAHUSA, 3a/1ajila HOBOE BHUJICHHE
MHUpa, CTajJla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>KHUT OCHOBOM JJ11 (hOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MaTEPUAIbHOM €IMHCTBE MUDA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMUEH  MPEACTaBICHUS O
B3aMMOTIPEBPAIEHUAX DHEPrud u 00 DBOJIOIMU BEIIECTB B  IPHUPOJE;
COBpPEMEHHAas XMMHUS HaIlpaBJeHa Ha pellleHre rI00aTbHBIX TPOOIEM YCTOHIHUBOTO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOM, SHEPTE€TUUECKOM, TUILIEBON U SKOJIOTHYECKOU
0€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusix BoO3pacTaloolIero 3HAYEHUS XUMHUM B JKU3HM OOIlEeCTBa
CYLIECTBEHHO TOBBICHJIACh POJIb XUMHUYECKOro oOpa3zoBanus. B miane
COIMAIM3AIMU OHO SBJISIETCS OJHUM W3 YCIOBUM (POpPMHUPOBAHUS HHTEIIEKTA
JIUYHOCTH ¥ TAPMOHHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XHMMHYECKHE 3HAHUS HEOOXOIWMBI ISt
MpUOOPETEHMS OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYJIUTHCS B
COIIMYME€ M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOI'0OOPA3HOM KU3HHM OOIIECTBa, IS
OCO3HAHHUSI BAXKHOCTH Pa3yMHOI'O0 OTHOIIEHHS K CBOEMY 3I0POBBIO U 30POBBIO
JIPYTUX, K OKpY’Karoled NpUPOJHON cpene, AJisi TPaMOTHOTO MOBEAEHUS IPHU
MCIIOJIb30BaHUN PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM
KU3HU.

XuMHuecKoe 00pa3oBaHME B OCHOBHOW WIKOJIE SBIsSIeTCS Oa30BBIM 110
OTHOIIIGHHIO K CHCTEeME OO0IIero Xumudeckoro ooOpazoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE O0IIEMY XUMUUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXaroT TOCYJapCTBEHHBIE,
0OI1IeCTBEHHbIE U UHIUBUIYAIbHBIC TIOTPEOHOCTH. DTUM OMPENEIICTCS CYITHOCTh
oO1ielt crpareruu o0y4deHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
y49e0HOTO TIpeIMeTa « XUMHUSD.

N3yuenne mpenmera: 1) crocoOCTBYeT peali3aliid BO3MOXKHOCTECH IS
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caMOpa3BUTU UM  (PoOpMUpOBaHUS  KYyJIbTypbl JIMYHOCTH, €€ oO0ued u
(GyHKIHMOHATIBLHOM IPAMOTHOCTH; 2) BHOCHUT BKJIaJ B (DOPMUPOBAHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHOU Y4eOHOI
NEATEIbHOCTH,  JKCIEPUMEHTAIBHBIX W HCCJIEA0BATEIbCKUX yYMEHUH,
HEOOXOJUMBIX KakK B TIIOBCEJHEBHOW J>KU3HHU, TaKk W B MpodeccroHaIbHOMI
JESITENIbHOCTH; 3) 3HAKOMUT CO CTEeUU(PUKON HAyUYHOTO MBIIUICHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJISiJa HAa €IWHCTBO NPHUPOABI U YEJIOBEKA, SBISACTCA
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaAMOTHOCTU
MOJIPOCTKOB; 4) cnocoOCTByeT (GOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIuXCs.

HasBanHble HampaBieHUss B OOyYE€HMHM XHUMHH  OO€ECIEUMBAIOTCS
cnenuUKol coaepKaHUS IpPEaMeTa, KOTOpPBIA  SBISIETCS  IE€1aroru4eckKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOI HAYKH XMMHUU HA ONPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc XWMuUM OCHOBHOW  IIKOJBI OpPUEHTHUPOBAH HA  OCBOCHHME
OOy4arolMMHUCSI OCHOB HEOPraHMYECKON XHMHUM W HEKOTOPBIX MOHATUH U
CBEACHUN 00 OT/IEIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus IpeaMera cpoOpMUpOBaHAa Ha OCHOBE CHUCTEMHOTO
noaxona K ero usydeHuro. CopeprkaHue CKIIAJBIBAETCS U3 CUCTEMBI MOHATHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMUYECKON pEaKIUH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEJCTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YpPOBHS
[Tepuonnueckoro 3akona [[. M. MenpaeneeBa kKak OCHOBHOIO 3aKOHa XHWMUHU,
YYEHHS] O CTPOCHMHM aToMa MW XUMHUYECKOM CBSI3M, MPEACTaBIECHUN 00
IEKTPOIUTUYECKON TUCCONMALMU BELIECTB B PACTBOpPax. Te€OpeTHUECKUE 3HAHUS
paccMaTpUBAKOTCSI HA OCHOBE OHMIIMPUYECKM IOJYYEHHBIX M  OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHSSA
GYHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMICTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJTYyYECHUS N3Y4aeMbIX BEILIECTB.

Takass opraHusamus coAepXaHUs Kypca CHOCOOCTBYET HPEICTABICHUIO
XAMHUYECKOM COCTAaBIISIFOIIEH HAYYHOW KapTHHBI MUpaA B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecreuynBaeTcsi BO3MOXHOCTh (OPMHUPOBAHUS Yy
OoOy4YaromMxcss LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHMIO M METoJlaM
NMO3HAaHUA B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHME COJIEpKaHHUS Kypca
MPOUCXOJUT C MPUBJICYECHUEM 3HAHUI U3 paHee U3YUEHHBIX KypCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knaccb» u «dusuka. 7 Kiacey.

esn u3yyeHus y4eOHOro npeamera « XuMus»
K HampaBieHMI0O TEPBOCTENIEHHOW 3HAYMMOCTH IPU  pEAA3aLUU
oOpa3oBaTenpHbIX (QYHKUMH npeaMera «XUMHUS»  TPATULUOHHO  OTHOCAT
(opMUpOBaHKE 3HAHUI OCHOB XMMHYECKONW HayKH KaK OOJIACTH COBPEMEHHOIO



€CTECTBO3HAHHUSA, MPAKTUYECKOW JESATEIbHOCTH 4YelIOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJIBTYphl. 3ajjadya MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUW — BaXKHEUIIWX (PAKTOB, TOHATHHA, 3aKOHOB H
TEOPETUYECKUX TMOJIOKEHHUH, JOCTYHMHBIX 0000IIEeHUII MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAyKW, 3HAHUW O HAyYHbIX METOJAX HW3Y4YEHUs BEUIECTB U
XUMHUYECKUX PEaKLUi, a TAKXKe B (POPMHUPOBAHUU U PA3BUTHUU YMEHUH U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C TUIAHHPOBAHHMEM, HAONIOIEHUEM U TPOBEICHHEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOMIOACHUEM MpaBUil OE30MacHOTO OOpaIEHUs C
BEILECTBAMH B IIOBCETHEBHOMN KU3HHU.

Hapsgy ¢ 3TuM nenu u3ydeHHs NpeaMeTa B Iporpamme yTOYHEHbI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOI'O OOLIETO
oOpazoBanusa. Ceromns B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HaIllpaBJI€HHOCTh OOy4Y€HHWs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSATEIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

B cBi3m ¢ 3TUM npH H3yYEHUH IMpeAMETa B OCHOBHOM IIKOJIE
JOMUHHUPYIOIIEE 3HaUeHHE MPUOOPETU TaKUE LIETH, KaK:

dbopMHUpOBaHUE UWHTEIUICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEUICHHH,
CHIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

HaIPaBJIEHHOCTh 00YYEHHUs Ha CUCTEMATUYECKOE MPHUOOIICHUE yJalluXxcsa K
CaMOCTOATENbHON MO3HABATENbHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMUPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

obOecrieueHue yCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OMbITa PA3HOOOPA3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAIILHOE 3HAYCHHE MIJIS
Pa3JIMUHBIX BUJOB JEATEIbHOCTH;

dbopmupoBaHUe YMEHHI OOBACHSTH W OIEHWBATH SIBIICHUS OKPYXKAIOIIErOo
MHpa Ha OCHOBAHWUM 3HAHUU U OMBITA, HOJYYEHHBIX MPU U3YYCHUU XUMUU;

dbopmupoBaHre y  OOYyYarolmUXCS TYMAaHHUCTUYECKMX  OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH HKOJOTHYECKU
[eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUs CBOETO 3I0POBbS U OKPYKAIOIIEW IPUPOLHOU CPELBI;

pa3BUTHE MOTHBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOEHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

[IpuHnmn, TOAXoabl ©  0coOble  oOpa3oBaTelIbHBIE  MHOTPEOHOCTH
oboyuaroruxest ¢ HOIA mo mpenmetry «Xumusi» T€ K€, YTO W NPU WU3YUCHUU
buzukm.



MecTo yueOHOro npeaMera « XumMush» B y4eOHOM IJIaHe
B coorBerctBHH ¢ PI'OC OOO «Xumus» SABIIETCS 00sS3aTEIbLHBIM
peMEeTOM Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT M3ydeHHE XUMHH Ha 0a30BOM ypoBHE B 00bEME 1Mo 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Conep:xanne y4eOHOT0 npeaMera « XuMHsD)

8 KJIACC

IlepBoHayabHBbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B KM3HM 4YeEJIOBEKAa. [ejla W BEHIECTBa.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewiectB. lloHsiTHe O
METOJaX MMO3HaHUS B XUMHH. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
Crioco0Obl pa3aesieHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas (opmyrna. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE AaTOMHAs Macca.
OTtHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

du3znuecKue U XUMUUYECKHUE SIBJICHUS. XUMUUYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHUs MAacChl BEHIECTB. XUMHUYeCKHe ypaBHeHus. Kiaccuduxarms
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHUs, OOMEHA).

XUMHUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYAOM, C
npaBuiamMu paboThl B JIaOOpaTopuu W mpuéMamu oOparieHus: ¢ J1abopaToOpHBIM
o0opy/ioBaHMEM; H3yYeHHE U OmnucaHue (U3NYECKUX CBOMCTB 0O0Opa3IoB
HEOPTaHWYECKUX BEIIECTB; HabOMo/eHne (HU3NvecKux (TJIaBJICHUE BOCKA, TAsHHE
JbJa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUS BOJbl) 1 XUMUYECKHUX
(ropenue cBeud, NpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHCJIOTO) SIBJICHUM, HAOIIOJIEHNE U ONMCAHKE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pasfokeHue caxapa, B3aWMOJICUCTBHUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapusi, paznoxenue ruapokcunga meau(ll) mpu HarpeBaHuuW, B3aUMOCHCTBHE
xenesa ¢ pactBopoMm coiu Menu(ll)); nzyuenne crnocoboB pazaeneHust cMmecent (c
MTOMOIIIBIO MarHuTa, bunpTpoBaHue, BBIITApUBAHUE, TUCTUIUISTINS,
xpomatorpadusi), NPOBEICHHE OYUCTKH IMOBAapPEHHOM COJM; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTaTOB MPOBEACHUS OMNbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHUYECKHUX BElIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3eMeHT U IpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B MNpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune kucnopona. CrocoOsbl
MOJIyYeHUs] KHCJIopoAa B JlabopaTOpuM U MPOMBIIUICHHOCTH. KpyroBoport
KucIopoaa B mpupojae. O30H — atoTponHast MOAU(PUKAIINAS KUCIOPOIa.

TennoBoit 3 (PekT XuMUUecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- U DHAOTEPMHUUYECKUE PEaKMU. TOIUNIMBO: yrojb U METaH. 3arps3HEHUE



BO3/1yXa, YCUJICHHE apHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — anemeHT W mpocrtoe BemiecTBO. HaxoxkaeHue Boaopoja B
npupoje, GU3MUEeCKMe MW XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noaydeHusd. Kuciortel u comnu.

KonmnyectBo BemiectBa. Monb. MonsipHas Macca. 3akoH ABOrajapo.
MosipHbIit 00BEM ra3oB. PacuéThl Mo XUMUUYECKUM YPaBHEHHUSM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacpleHHple M HEHACHIIIEHHBIE pacTBOPHI. Pacmeopumocmo eewyecme 6 goode.l
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B )KHU3HHU 4esnoBeKka. KpyroBopot BOAbI B IpUpoOAE.
3arpsi3HeHne NpUpoaHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuHenuit. Oxcuanl. Knaccudukarus
OKCUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{(OTEpHbIE) U
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoHasi U TpUBUAILHASA).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaos.

OcHoBanus. Knaccudukaruss oCHOBaHUM: IIETOYM U HEPACTBOPHMBIC
ocHoBaHusA. HoMeHKIaTypa OCHOBaHHMM (MEXIyHapodHas U TpPUBHAJbHAN).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM M. [loirydeHrne OCHOBaHU.

Kucnotsl. Knaccudukanus KHUCJIOT. Homenknatypa KHMCJIOT
(MexXayHapojHas U TpUBHaNbHAs). PU3HUECKHE U XUMUUYECKHE CBOMCTBA KHUCIIOT.
Psn aktuBHOCTH MetaiuioB H. H. bekerona. [lonydyeHnne KUcIor.

Comn. Homenknatypa conedl  (MEXIOyHapoAHass W TPUBHAJIbHAA).
du3nyecKrue U XUMUYECKUE CBOMCTBa coliell. [lonyuenue conent.

I'eneTnyeckas CBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTUHECHUM.

XUMHUYECKHN OKCIIEPUMEHT: KA4YECTBCHHOE OINPEACICHUE COJECPKaAHUS
KHCJIOpOJa B BO3AYyXe; IOJy4YCHHE, COOMpaHHE, paclo3HaBaHWE W H3yYCHHE
CBOMCTB KHCJIOpOJa; HAOJIOJCHUE B3aMMOJICHCTBUS BEILIECTB C KHCIOPOJIOM H
YCIIOBUSI BO3HHUKHOBEHMSI M TIPEKpalleHus TopeHus (IMoxapa); 03HaKOMJICHHE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME WX CBOWMCTB; IIOJydeHHE, COOHMpaHHeE,
pacrio3HaBaHWE W H3Y4YEHHE CBOWCTB BOJiopojaa (TOpEHHE); B3aWMOJICHCTBHUE
Bojoposia ¢ okcugoMm menu(Il) (Bo3MOXKHO HUCIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaO0/IeHne OoOpaslloB  BEIIECTB KOJWYECTBOM |  MOJb; HCCIIEIOBAHUE
OCOOCHHOCTEM  pacTBOPEHHUsT  BEIIECTB C  Pa3IMYHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOW J0JIEW PacTBOPEHHOIO
BCILIECTBA; B3aMMOJICMCTBUE BOJALI C MeETAUIaMH (HaTPUEM U  KaJIbIIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U IIEJI0YCH ¢ MOMOIIBI0 WHINKATOPOB; MCCIEI0BaHNE 00pa3l0B HEOPTraHUUYSCKUX
BEIIICCTB Pa3IMYHBIX KJIACCOB; HAOJIOJICHHE M3MEHCHHS OKPACKH WHJIUKATOPOB B
pacTBOpax KHUCJIOT M IIeJiouel; u3ydeHue B3aumojierctBus okcuaa meau(ll) c
PAacCTBOPOM CEPHOM KHCJIOTBI, KHACJIOT C METAUIAMHU, PEAKIUA HEUTPAIU3AIINM;
MOJIyYE€HHE HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METAILIA APYTUM U3
pacTBOpa COJIM; pEIICHHE PKCIEPUMEHTAIbHBIX 3a7au Mo TeMe «BaxHelue

1 KypcuBom o6o3HaueH y4eOHBII MaTepHal, KOTOPBIH H3ydaeTcsi, HO He BBIHOCUTCS Ha IPOMEXYTOUYHYIO M HTOTOBYIO
aTTECTALUIO.



KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IHepuoanueckuii 3aKOH U Iepuoanueckasi cucreMa
xumuuyeckux 3jaemenToB JI. HWN. MenaeneeBa. CrpoeHne aTOMOB.
XuMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEeaAKIIUN

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHe O
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBbIE U IETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3ytoT aM(OTEpPHBIE OKCHIbI
U TUAPOKCHUJBI.

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuognas #  ATUHHONEpPHOAHAS  (HOPMEI
[Tepunonnueckoit cucreMbl xumudeckux 3emeHtoB . M. Menneneesa. [lepuonasl
u rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpA, HOMEpPOB NEPUONA H
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W30Tombl.  DIEKTPOHBI.
CtpoeHHe AJIEKTPOHHBIX O00JI0YEK AaTOMOB MEpBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremnl J[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajanyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIIIIaM U NEpUoIaM. 3HaYCHUE
Ileproguyeckoro 3akoHa v Ilepuoandeckon CUCTEMBbl XUMUYECKUX IJIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. [[. 1. MeneneeB — yu€HbIN U TpaKIaHUH.

Xumuueckas cBa3b. KoBaneHTHass (MOJSIpHAsT UM HEMOJSPHAs) CBSI3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIEHN U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCIEPUMEHT: HM3y4YeHHE OO0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THAPOKCHAA LMHKA C pPAacTBOpaMu KHCIOT M
HIEJ0YEH; TMPOBENCHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIINH PA3JI0KEHUS, COSAMHEHMS).

MexnpeaMeTHbIe CBSA3H

Peanmnsanuss MeXIpeaIMETHBIX CBS3€M IPU HW3YyYEHUM XUMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KAaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK W TMOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTecTBEeHHO-HAayUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KiIaccu(uKamus, IepUOIUIHOCTh, HAOIOJICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOIIbI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €TUHULIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, ConHIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.



9 KUIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepuoguueckuil 3akoH. [lepuognyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KATUs, KANbIHUI U UX COEAUHEHUI
B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommyeckoir cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOW CBS3U. THUIBI KPUCTAIUITMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus 151 HOMEHKJIaTypa HEOPTaHUYECKHUX BEILIECTB
(MeXIyHapoHas U TpUBHUaAJIbHAs). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIINXCS
K pa3JIMYHbIM KJIACCAaM HEOPraHWYECKUX COCAMHEHHMM, TE€HETHYecKass CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanumsa XuUMHUYECKUX peakuuid MO pas3judHbIM Tpu3HakaMm (10
YHCIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3 (EKTY, 10
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o0 ckopocTH Xxumuuecko peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE 0 TOMOre€HHBIX M TeTepOre€HHBIX
peakuusx. [lowamue o xumuueckom paegrnogecuu. Daxkmopwvl, eauAlOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJ0ICEHUE XUMULECKO20 PABHOBECUI.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE — PEaKUUH, 3JEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKLUu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AIIEKTPOHHOTO OaaHca.

Teopus AJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEANEeKTPOauThl. KaTuoHbl, aHMOHBI. MeXaHW3M JIUCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBs3H. CreneHp aucconuauuu. CHIIBHBIE U
ci1a0bIe 3JIEKTPOJIHTHI.

Peakuun wmoHHOTO OOMEHa. VYCJIOBUSI TMPOTEKaHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHMs peakuuid. CBOMCTBA KUCIIOT,
OCHOBaHMM MW COJIel B CBeT€ MPEACTaBICHUNA 00  BIEKTPOJUTUUYECKOU
nucconuanuu. KauecTBeHHble peakiiii Ha UOHBL. [lonsamue o cudpoause coieli.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAJUINYECKUX
peIIéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB W HEMETAUIoB (rpadura u
anMmasa), CIOXHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOM peaklUMh OT BO3JACHCTBUS pPa3lIMUYHBIX (DAKTOPOB;
MCCIICIOBAHNE DIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLecca AUCCOLUALINN
KHCJIOT, IIeJo4ed M cojed (BO3MOXHO MCIOJb30BAHUE BUIACOMATEPUAIIOB);
IIPOBEJICHHE OIBITOB, HIUTIOCTPUPYIOIIMX IPU3HAKU NPOTEKAHUS PEAKI[Ul HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIICIICHHWE ra3a, oOpa30BaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
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(ropeHue, peakiMi pasyioKeHHs, COCIMHEHHU); PACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOUIBI0O KAYECTBEHHBIX pEAKIUHA Ha HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTansbl 1 MX coeMHEHUS

OO6miast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (PU3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreéHOB. XHMHYECKHME CBOMCTBAa Ha IpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConstHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NMpUMeHeHue. [leficTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M 4YeJoBeKa. BakHelmme XJIOpuAbl U HX
HAXOXKJEHUE B IPUPOJIE.

Oobmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

CrpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AmnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBogopoJi, cTpoeHue, (pu3nueckue 1 XuMHYecKre cBoiicTBa. OKCHIBI CEphl KaK
MPEACTaBUTEIN KUCIOTHBIX OKCUJoB. CepHas KucioTa, (QuU3NYECKHe W
XUMHUYECKUE CBOWCTBa (0oOlIMe Kak TpEeACTAaBUTENsl Kjacca KHCJIOT |
cnenupuyeckre). XMMUYECKHE PEaKIMM, JeKallue B OCHOBE MPOMBIIUIEHHOIO
cnocoba mnosydeHust cepHoil Kuciotbl. llpumenenue. Coid cepHOM KHUCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoae. XUMHUECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCAUHEHUSMH CEpbl
(KUCIIOTHBIE JTOXKIW, 3arpsi3HEHHE BO3JyXa U BOJAOEMOB), CIOCOOBI €ro
IIPEIOTBPALLICHUS.

OO6mast xapakTepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHue B Npupojie, GU3NYecKue U XMMHYECKHE CBONCTBA.
KpyroBoport a3orta B npuposie. AMMHAK, €ro (pu3ndeckue 1 XUMUIECKUe CBOWCTBA,
noysiydueHrue W mnpumeHenne. Conu aMMOHHUSA, MX (PU3MYECKHE W XHUMUYECKHE
CBOMCTBa, NnpuMeHeHue. KadecTBeHHass peakuusi Ha HOHbI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJlydyeHue, (puznueckue W XUMUUYECKUE CBOMCTBa (00IIME Kak
MpEeACTaBUTENS Kjacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHH. XMMHUYECKOEe 3arpsi3HEHHE
OKpYXarolel cpellbl COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAHU, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwtoTponHele Moaudukaruu  pocdopa, uzMUeckue U
xumudeckue cpoiictBa. Oxcun gocdopa(V) u dbochopnas kuciora, hpusndeckue u
XUMHUYECKHE CBOMCTBaA, noiydeHue. lcmomp3oBanue ¢ocdatoB B KayecTBe
MUHEPaTbHBIX YI0OpEHUHN.

OO6mast xapakrepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Yrnepoa, amioTporHble MOIU(HUKAIMK, PACTPOCTPAHEHHE B MPHUPOJIE,
buzndeckue W XUMHYECKHE CBoOWcTBa. AgmcopOnus. Kpyrosopor yriepona B
npupoze. OKCUIbl yriieponaa, ux pu3nyeckrue U XMMUYEeCKUe CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIeMbl,
CBs3aHHBIE C okcuaoM yriaepoaa(IV); rumore3a r1100aNbHOIO MOTEIUICHUS
KJIMMATa; MapHUKOBBIA d(PeKT. YTompHas KUCIO0Ta U €€ CONHU, NX (PU3NUECKHUE H
XMMHUYECKUE CBOWICTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcnosnb3oBaHue  KapOOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHavasnibHble  TOHATHS 00  OpPraHMYECKMX  BEIIECTBAX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWIECH, aleTUJIeH, STaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonstue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMB0 OpP2AHUYECKUX U HeOp2aHUyecKux
coeouHeHull.

KpemHuuii, ero @usnyeckrue W XHUMHYECKHE CBOMCTBA, IOJYyYEHHE U
npuMenenue. CoeauHeHUs KpemHUsi B mpupoje. OOimue mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIIEHHOCTH. BaowcHetiuiue cmpoumenvHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. IlIpobremvl 6e3onacrozo
UCNONIL308AHUST CHPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHUYECKHUH SKCIIEPUMEHT: U3YYeHUE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCIJIOTBI; IPOBEAEHUE KAUECTBEHHBIX PEAaKIUi HA XJIOPUAUOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXKarolre (GU3nIecKue u
XUMHUYECKHUE CBOMCTBA TAJIOTEHOB U WX COCIUWHEHUN (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOpUJOB (TajJOTeHHUJIOB);
O3HaKOMJIEHHE C oOpasuamMu cepbl U €€  COCOUHEHUSIMU  (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa
MOJ, JECWCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEpHOMN KUCIIOTHI, MPOBEIECHNE KAYECTBEHHOW peaklny Ha
cyibpaT-uOH U HaOJIOJICHHE TNpU3HaKa €€ MPOTEKaHUs; O3HAKOMIICHHE C
¢bu3nueckuMu CBOMCTBaMHM a3oTa, (ocdopa u uX coeguHeHUM (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3llaMu a30THBIX H  (POCHOPHBIX
ynoOpeHuil; moiyueHue, coOupaHue, pacrlo3HaBaHUE MW M3YUYCHHE CBOWCTB
aMMUaKa; IpoBe/ICHNE Ka4eCTBEHHBIX PEakiMii Ha MOH aMMOHUS U (ochaTroH U
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJECHCTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTBI € MeIbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHUAIIOB);
U3YYCHUE MOJIeNIeH KPUCTALTMYECKUX PemETOK anmasza, rpadura, QyiepeHa;
O3HAKOMJIEHUE  C  TMPOIECCOM  aacopOUMU  PACTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacro3HaBaHME W HW3yYCHHE CBOWCTB  YIJIGKUCIOTO Ta3a; IPOBEACHUE
KaueCTBEHHBIX PEAKIIMA Ha KapOOHAT- W CHJIMKAT- MOHBI U U3YYEHUE MPU3HAKOB
WX TPOTEKaHUS; O3HAKOMJICHHE C MPOAYKIUEH CUJIMKATHOW MPOMBIIIJICHHOCTH;
pellleHue SKCIEePUMEHTANIBHBIX 3a7ad Mo TeMe «BakHelue HeMeTauibl U UX
COEJIMHEHUSD.
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10 kaacc

MeTausibl 1 X COeIMHEHUS

OOmast XapakTepucTUKa XHUMHYECKUX DJIEMEHTOB — METaUIOB  Ha
OCHOBaHWHU UX MOJIOXKEHHs B [leproanyeckoil cucteMe XUMHUYECKUX DJIEMEHTOB
J. . MengaeneeBa u ctpoeHusi aromoB. CTpoeHue MeTaioB. Meramindyeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PEHIETKA. DIEKTPOXUMUUECKUU P
HanpsOKeHUN MeTayioB. OU3NYECKUE U XUMUYECKHE CBOWCTBAa MeTaiioB. OO0riue
CIIOCOOBI TIOTY4YeHUS METaoB. [IoHATHE O KOpPpO3WHM METauIoB, OCHOBHBIC
crocoObl 3amuThl WX OT Kopposuu. CraBel (CTaib, YyTyH, TIOPATIOMHUHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounsie MeTauIbL: MOJIO)KEHUE B lleproanueckor cuCTeMe XUMHYECKHUX
anemeHToB /Jl. WI. MenneneeBa; cTpoeHUE UX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
duzryeckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCUabl u
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHue WIENOYHbIX METaUIOB M UX
COCIUHECHUM.

[IlenouyHo3eMenpHbIE  METAJUIBI MarHui W KajJdbUMH:  IOJIOKEHUE
B Ilepuonnueckon cucreme xumuyeckux siuemeHToB 1. . Menneneesa; ctpoeHue
VX aTOMOB; HaXOX/JICHHUE B pupojie. Du3ndeckrue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueiive coeluHEHUs Kanblusad (OKCUZ, TUAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHMN: nosnokeHne B llepuonnueckonm  CcUCTEME  XMMHMYECKHX
sanemeHnToB JI. M. MeHneneeBa; CTpOCHME aToMa; HAXOXKIACHHUE B MPUPOJE.
dusznyecKkue 1 XUMUYECKHE CBOMCTBA amtoMUHUS. AMDOTEepHbIE CBOMCTBa OKCUAA
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo: nmonoxenue B lleprpoanyeckon CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aToMa; HaxoxkAeHue B mpuponae. dusznyeckue u
XUMHUUYECKHE CBOMCTBa jkene3a. OKCuabl, TUAPOKCUAbI u coiu xene3a(ll) wu
xenesa(lll), ux cocra, CBOCTBA U MOITYUYEHHE.

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMIIEHHE C O0O0pas3llaMHd METAJIOB U
CIUTABOB, WX (DU3UYECKUMU CBONCTBAMHU; H3YYCHHE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHWE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KaJbIlMg U HATPUs ¢ BOAOU (BO3ZMOXKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB); MCCJICOBAaHUE CBOMCTB KECTKOM BOBI, Mpoliecca TOPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO MCIOJIb30BAaHWE BHUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHUSI KAYeCTBEHHBIX pEakIMii Ha HMOHBI (MarHus, KaJblMs, AJIOMUHMUI,
uuHka, xxene3za(ll) u xxeneza(Ill), menu(Il)); Habar0aEeHNE U ONMUCaHUE MPOLIECCOB
OKpallMBaHMUS IUIAMEHUM HWOHAMHM HATpus, Kaausg © KalblUs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB);, HCCJEJIOBaHHE aM(OTEPHBIX  CBOWCTB
TUAPOKCUIA ATIOMUHUS M TUAPOKCUIA IMHKA; PEIICHHE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxkHenmme MeTauibl U UX COCAUHECHUSY.

XuMHUA U OKpY:KaK0LIas cpeaa

HoBble matepuainsl 1 TeXHOJIOTHH. BeliecTtsa u Mmarepualibl B IOBCEAHEBHOU
KU3HU 4YeloBeKa. XUMHUS U 3J0pOBbe. be3omacHoe MCIONIb30BAHME BEIIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBas momollb Mpyu XMMHUYECKHX OXKOTax
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U oTpaBieHusIX. OCHOBBI KOJOTMYECKONW TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpyXxarolei cpepl (mpeaenbHas aonyctumasi KoHueHntpamus semects — [1JIK).
Pounb XxuMuM B pelIeHNN IKOJIOTUYECKUX MPOOITIEM.

[IpupoHbIe UCTOYHUKH YTIEBOAOPOJOB (yroib, IPUPOAHBIA ra3, HEDTh),
MPOIYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMHUYECKUI SKCIEPUMEHT: H3yueHHe oOpaslloB MaTepHayioB (CTEKJIO,
CIUTaBbl METAJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI).

Me:xknpeameTHble CBSI3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHHE KAK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHSTUN, TaK U TOHATUHN, SBJSIOUINXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAayYHbIE MOHATHS: HAYYHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, MNepUOJUYHOCTb, HaONIIO/ICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MapHUKOBBIMI
s peKT, TEXHOIOTHS, MaTCPHUAITHI.

®dusuka: marepusi, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PagUOAaKTHUBHOCTh, MOJIEKYJA, SJCKTPUUECKHNA 3apsil, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, C€AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: gorocuHTes, AbixaHue, Oouochepa, 3KOCUCTEMA, MUHEPATIBLHBIE
yIoOpeHusi, MHUKpPODJIEMEHThl, MAaKpOdJIEMEHThl, MHTATEIbHbIC  BEILECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpaybl, TOPHBIC MOPOJbI, IMOJE3HBIC
UCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IInanupyemble pe3yibTaTbl OCBOCHHA YUeOHOI0 mpeaMera « XHMHD» HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHust

W3ydyeHne XMMHUHM B OCHOBHOM IIKOJIE HAamNpaBlI€HO Ha JOCTUKEHHE
OOy4arolUMHUCS JIMYHOCTHBIX, METAlpeIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHHM B €IMHCTBE Y4YEOHOU H
BOCIHUTATEIbHON AedaTenbHocTH OpraHu3alii B COOTBETCTBUU € TPAIUIIMOHHBIMU
POCCUHCKUMHU COIMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaAMH M HOPMaMH TOBEACHHUS WU CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATN3AINN 00YYaIOIITIXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM HYHCIIE B
YJaCTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) UEHHOCTHOrO  OTHOIICHUS K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY Haclle[IMI0, TOHUMaHHs 3HAYCHHs] XUMHUYECKOU
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HAayKW B KU3HU COBPEMEHHOTO OOUIECTBA, CHOCOOHOCTHU BIAJETh JOCTOBEPHOU
uHdopMmalmert O TMepefoBbIX JOCTIKEHMSIX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 YCTpOICTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TPEACTaBICHUS O COIMAJIBHBIX HOPMAaX M IMpaBHJIAX MEKIUYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HCCIEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JESITEIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HOW COBMECTHOW MEATEIbHOCTH IPH
BBITIOJTHEHUU Y4YEOHBIX, IIO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aHMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpoLecce HTOW Yy4yeOHOM JEeATeNbHOCTH; TOTOBHOCTU
OLICHMBATh CBOE IMIOBEJIEHWE U TMOCTYNKH CBOMX TOBAapUIIEH C MO3ULUU
HPaABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIE/ICTBUM MTOCTYIIKOB,;

IleHHOCTH HAYYHOI0 NTO3HAHUS

3) MHUPOBO33PEHUYCCKMX TMPEICTABICHUNA O BEIIECTBE W XUMHYCCKOM
peaKuuu, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKU U
COCTABJISIIOUIMX OCHOBY JJisi MOHUMAaHHUSA CYIIHOCTH HAyYHOW KapTHUHBI MHpA;
NpEeACTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPUPOJIBI,
B3aMMOCBS3SX YeJIOBEKa ¢ MPHUPOAHOU CPENloi, O POJIM XMMHHM B TIO3HAHUU 3THX
3aKOHOMEPHOCTEH;

4) TI03HaBaTEILHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJTYYCHHE HOBBIX 3HAHUH
110 XMMUU, HEOOXOIUMBIX JIJIs1 OOBSICHEHUSI HAOII0AaeMbIX POLECCOB U SIBICHMUIA;

5) mo3HaBaTeNbHOW, MH(GOPMAIIMOHHOW W YUTATEIBCKOW KYJIbTYPBI, B TOM
YHCJIE HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JOCTYIMHBIMU TEXHHUUYECKUMHU CpEJACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYyYEHHUIO U MO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TMPOEKTHOW W  HMCCIEN0BATEIbCKOU
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPAaBICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJbTYPbI 3[10POBbSI

7) OCO3HaHUSl LIEHHOCTH J>XHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOCMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 »KU3HHU, OCO3HAHUS MOCIEJICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOIsA, HAPKOTHUKOB, KYPEHU),
HEOOXOJMMOCTH COOIONICHUs] TpaBuUi O€30MAaCHOCTU TMPU  OOpAIICHUH C
XUMUYECKMMH BEIIIECTBAMH B OBITY U PEATbHON KU3HH,

TpyaoBoro BocnuraHusi

8) uHTepeca K MPaKTUYECKOMY M3YYCHUIO MPOodecCcuil U Tpyaa pa3IndHOro
poJia, yBaK€HHE K TPYIy U pe3yibTaTaM TPYI0BOM JAEATEIHLHOCTH, B TOM YUCIIE HA
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHWW 10 XHWMHH, OCO3HAaHHOTO BBHIOOpA
WHUBUTyAJIbHON TPACKTOPUHU MPOJOJIKEHHUSI 00pa30BaHus ¢ YIETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
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yCIEeIHOW po(eCCUOHATIBHON I€ATEIHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHU;
TOTOBHOCTB aJIalITUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) PKOJOTWYECKHU IeNIeCO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK MCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, IOHMMaHU LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pa3a JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
duznyecKOMy M TICUXUYECKOMY 3/J0POBbIO, OCO3HAHUS IIEHHOCTH COOJIOJCHHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU pabOTE C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUS, MOTydaeMble MPH M3YyYCHUH XUMUH,
JUISl pELICHMs 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW ITPUPOIHON CPENON, TOBBIIICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U MyTeH UX peLIeHUs IOCPEICTBOM METO/I0B XUMHUU;

11) 9KOJIOTUYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBAThCS UM B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM U COL[MAJIbHOM IIPAKTHUKE.

MeTanpeaMeTHbie pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pPE3yJlbTaTOB BBIACIAIOT 3HAYUMbIC JUIS
(GopMUpOBAaHHS MHUPOBO33pEHUS] OOIlEHAyYyHble TMOHATHUA (3aKOH, TEOpHs,
OPUHLIMI, TUnore3a, (akT, CUCTEMa, IMPOLECC, SKCIEPUMEHT U JIp.), KOTOpHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEAMETax M IO3BOJSAIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEAMETOB (HOPMHUPOBATH MPEIACTABICHUE O LIETOCTHOU
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE yUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, DPETYJISITUBHBIE), KOTOpblE oOOecneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4€OHOM
NEeSATEITbHOCTH.

MeTtanpenMeTHble pe3yabTaTbl OCBOEHUSI 00pa30BaTENbHOW MPOTPAMMBI 1O
XUMUHU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEUCTBUSIMH, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AeHCTBUAMHU

1) yMeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHHUS TPU OCBOCHUN
3HAHMI: PACKpbIBaTh CMBICI XWMHUYECKHX IMOHATHNA (BBIAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aHMOCBS3b C JIPYTMMH HOHSTHSAMH), HCIIOIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKALUA XMMHYECKUX BEIIECTB M XUMHUUYECKHX pPEAKIUH;
yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU HW3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKIIFOUEHHS;

2) yMCHHEM NpPUMEHSTh B TPOIECCE MO3HAHMS TMOHATUS (IIPEIMETHBIC U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICNIN, UCTIOIb3YEMbIE B XUMHUH,
npeo0pa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUHA 3HAK (CHMBOJ 3JIEMEHTa), XuUMUYeckas ¢opMmylia U ypaBHEHHE
XUMHUYECKON PEAKUUU — MPU PELICHUH YYEOHO-II03HABATENbHbBIX 337a4; C YUYETOM
TUX MOJIEIBHBIX INPEJCTABICHUI BBISBISATh M XAPAKTEPU30BATh CYIIECTBEHHbBIE
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MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBSI3U WU
IPOTUBOPEUHS B M3y4aeMbIX MpOIEccax M SBICHUSX; MpejaraTh KpUTEPUH IJis
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSITEIbHO BBIOUPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJiee TMOAXOAAIIMH C YYETOM CaMOCTOSTEIbHO BBIJICJICHHBIX
KpUTEPHUEB);

ba3oBbIMHU HCCiIe10BaTeIbCKUMH AeHCTBUAME

3) yMeHHEeM UCHOJb30BaTh IOCTABICHHBIE BOMPOCHI B  KAueCTBE
UHCTPYMEHTA TMO3HAHHA, a TaKkKe B KadyeCTBE OCHOBBI I (OPMHUPOBAHUSA
TUMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

4) mpuoOpeTeHHe OIbITa MO MIAHWPOBAHUIO, OPTaHU3AlUU U TPOBEICHHIO
YUEHHYECKUX OJKCIEPUMEHTOB: yMEHHE HaOJIoJaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyJIUpOBaTh 00OOUICHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEOBAHUS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ unpopmanuei

5) ymeHreM BBIOMpPATh, aHATM3UPOBATh M UHTEPIPETUPOBATH WHPOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MpEeACTaBICHUS, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay49HO-TIOMyJIsIipHAs.  JIUTEpaTypa XUMHUYECKOTO COACPXKAaHHs, CIpPaBOYHBIC
nocobusi, pecypcbl VHTepHETa); KPUTHUECKH OIICHMBATH IMPOTUBOPECUUBYIO WU
HEJ0OCTOBEPHYIO MH(OPMAIIHIO;

6) yMEHHEM NTpPHUMEHSTh PAa3IUYHbIC METOJbI M 3alpPOCHl NPU TOHUCKE H
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUS YYEOHBIX MW TO3HABaTEIbHBIX 3a/lad  OMPENeIEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B O0JIACTM  WCMOJB30BaHHMS  MHGOPMAIIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBJAJEHUE  KYyJb-TYpOH  aKTUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOUPATH
ONTUMaJIbHYI0 (GOopMy TMpeACTaBiIeHUS HUHPOpPMAIMM H  WLIIOCTPUPOBATH
perraemMbie 3a7a4dl HECJIOKHBIMH CXEMaMH, JuarpaMMamMu, APYTUMH (hopmamu
rpaduKu U UX KOMOMHAIUSIMU;

7) yMEHHEM WHCIOJb30BaTh M aHAJU3WPOBAaTh B IIpollecce Y4YeOHOH u
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CENIbCKOTO XO3SIMCTBA W TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpeIbl;

YHuBepcaIbHLIMA KOMMYHHKATHUBHBIMH /1€ CTBUSIMHA

8) ymeHueMm 3amaBaTh BOMPOCHI (B XOJ€ JHAJIOra W/WIM JTUCKYCCHH) IO
cyuiecTBy  oOcykgaemMoil  TeMbl, (OpMYyJIHpPOBaTb CBOM  TPEMAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS TPE/IJIOKEHHOM 3a1a4H;

9) nmnpuoOpeTeHHE OMbITa TPE3CHTAIMH  PE3YJIbTATOB  BBHIITOJHCHHUSI
XUMHUYECKOTO IKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JJA0OpaTOpHON PabOTHI 1O
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU TO3HABATEIILHOU
U UCCJIEI0BATENIbCKONW NIEITEIbHOCTH MPHU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUK (0O0CYXIeHUs, 0OMEH
MHEHUSMH, «MO3TOBBI€ IITYpPMbl», KOOpPJIWHAIMS COBMECTHBIX JICHCTBUM,
OIPEEICHUE KPUTEPUEB T10 OLICHKE KaY€CTBA BBIITOJIHEHHON paOOThI U Ap.);

YHuBepcaJlbHbIMH PeryJ/siTUBHBIMU /I€iiCTBUAMH

11) yMeHHWEM CaMOCTOSITENILHO  ONPEACHATh IEIH  JIEeATEILHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJMPOBATH M MNpPU  HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpAaTh Haubonee 3PQPEeKTUBHbIC
cocoObl pemieHuss y4eOHBIX M TO3HAaBAaTEIbHBIX 33134, CaMOCTOSTEIbHO
COCTAaBIISAITb WJIM KOPPEKTUPOBATH TNPEIJIOKEHHBIM aJrOPUTM JEUCTBUUA TNpPH
BBIMIOJTHEHUH 3aJlaHUN C y4€TOM TMOJIyYCHHS HOBBIX 3HAHUM 00 H3y4aeMbIX
O0BEKTaX — BEIIECTBAX M PEaKIUAX; OLIEHUBATh COOTBETCTBHE IOIYYECHHOTO
pe3yJibTaTa 3asBJICHHON 1EIH;

12) ymeHuEeM UCIIOJIb30BATh M aHAJTM3UPOBATh KOHTEKCTHI, MIPE/IaracMbie B
YCJIOBUHM 33/IaHUM.

IIpeaMeTHbIE pe3yabTaThl

B cocraBe mnpenMETHBIX PE3YIBTATOB MO OCBOECHUIO 00s3aTEIBHOrO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOM paldodeill MporpaMMoi, BBIAEISIOT:
OCBOEHHBIE OOY4YaIOIIMMHUCSA HayuyHbl€ 3HAHUS, YMEHUS U CHOCOOBbI AEHCTBHIA,
cnenu@uueckue s MpeIMeTHOM obnactu «XuMus», BUABI JEATEIBHOCTH IO
IOJyYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpeTaluy, M[peoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

[TpenMeTHbIE pe3ysbTaThl NPEACTABIEHBI 110 rojJaM OOyYeHHUS U OTPa)KaroT
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS CICTYIONTNX YMEHUM:

8 KJIACC

1)  packpblBaTh CMBICA OCHOBHBIX XHUMHYECKUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHas W
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MaccOoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKAs
peaxuusi, KiacCU(PUKAIUS PEaKIHil: peaklud COeIMHEHUs, PEaKIIUU Pa3JIoKEHHS,
peaklMu 3aMEeLIEHUs, peakuuu OOMEHa, 5K30- M HHAOTEPMHUYECKUE pEaKIIUH;
TEIJIOBOM 3P QeKT peakiuu; SApO aToMa, AIEKTPOHHBIA CJIOW aTroMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSpPHAs W HEMOJspHAs
KOBAJICHTHAsI CBsI3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOp, MaccoBas J0Jis
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUs) B pacTBOpPE;

2)  WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYCECKMX MOHSATHH (CM.
1. 1) ¥ IPUMEHSATH 3TH TIOHATHSI TP OTIMCAHUH BEIICCTB U UX MPEBPAICHUN;

3)  KCHoJB30BaTh XUMHYECKYI) CHUMBOJIMKY JJISi COCTaBICHHS (HopMmyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

4)  omnpenessATh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OMHAPHBIX
COCUHEHMSIX; CTENEeHb OKHUCJICHHUS OJIIEMEHTOB B OHHApHBIX COCAMHECHMSIX;
PUHA]JIEKHOCTh BEUIECTB K OMpPENEIEHHOMY KIIAcCy COeIUHEHUN 1Mo Gopmyam;
BUJI XMMHYECKOM CBSI3U (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;
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5)  packpeiBath cMmbicn Ilepuoaudeckoro 3akona [[. . Mennaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJIMYECKOM  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJOKEeHHs B lleproamyeckoil cucreme; 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
yueHHs, 3aKOHa ABOrajpo; OMHUCHIBATH M XapaKTepu30BaTh TaOIUUHYIO (GopMy
[leproauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpymnmna)», mansie u OoJbIe
NEPUObI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOIUIIEe
«Ilepuoanueckass cucreMa xumudeckux osnemeHtoB J[. M. MengeneeBa» c¢
YUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX AJIEMEHTOB
(cocTtaB W 3apsan smapa, oOIIee YUCIO BJICKTPOHOB U paclpeiesieHue HUX IO
AIIEKTPOHHBIM CIIOSIM);

6) KIacCU(MUIIMPOBATH XHMHYCCKHE OJJIEMCHTHI, HEOPraHHYECKUEe
BEII[ECTBA; XUMHUUYECKHE PeaKIuu (10 YUCITYy M COCTaBY YYaCTBYIOUIUX B PEaKIUU
BEII[ECTB, M0 TEIIOBOMY A (DEKTy);

7)  xapakTepu3oBaThb (ONKMCHIBATh) OOIIME XUMHYECKHE  CBOWMCTBA
BEIIECTB  PA3JMYHBIX  KJIACCOB, MOATBEP)KIAas  ONHCAHHE  NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

8)  TporHO3WpOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
Ka4ueCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX MpEeBpaIlicHUuN B
Pa3JIMYHBIX YCIOBUSIX;

9)  BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO MAacChl
BEIIECTB; MAacCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa MO (opMylie COEAUHEHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAHUTH PACUYETHI MO YPABHEHUIO
XAMUYECKOU PEAKIINH;

10) nprMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEILHOW JEATCIBHOCTH —
aHajgu3 W CUHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMATH3alluio, KJacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — /JI M3YUEHUS] CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METOJIbI MO3HAHUS — HaOJII0JCHUE,
U3MEpPEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

11) cnegoBaTh  MpaBWJaM  IOJb30BAHUS  XHMHYECKOW  TOCYI0H |
7a0b0paTOpHBIM 000OpPYAOBAaHUEM, a TAKKE MPaBHIIaM OOpaIlleHUsl C BEIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIUSMU IO BBIMOJTHEHHUIO JTA0OPATOPHBIX XHUMHYECKUX
OTBITOB IO TMOJIYYEHHUIO M COOUpPAaHHIO Tra3000pa3HbIX BeELIECTB (BoaOpoAa H
KHCJIOPOJa), MPUTOTOBJICHUIO pPACTBOPOB C OMPEACIEHHON MaccoBOW o€l
pacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBATH M TPOBOAWTH  XUMHUUYECKHUE
HKCIIEPUMEHTHI MO0 PACNO3HABAHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKMyc, peHoIpTaenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKUX TMOHSATHHA: KOBaJICHTHAs
MOJISIpHAsl CBSI3b, KOBAJICHTHASI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAILUIMYECKAs
CBSI3b, KATHOH, AaHHWOH, OJICKTPOJHUT U HEDJIEKTPOJUT, DSIJIEKTPOJIUTHYECKAs
JUCCOLMAIIMS, PEAKIIUM HOHHOI'O 0OMEHA, OKUCINUTEIb U BOCCTAHOBUTEID,
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2)  HCIOJIb30BaTh XMMHUYECKYK) CHUMBOJUKY ISl COCTaBJICHHUS (HOpMYyI
BEII[ECTB, MOHHBIX YPAaBHEHHM U YypaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peaKkuuu;

3)  omnpeaenATh BAICHTHOCTh U CTEICHb OKUCICHHUS aTOMOB XUMHUYCCKUX
AJIEMEHTOB B COCAMHEHHSX PA3IMYHOIO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIACCy COEIUHEHMM; BUIbl XUMHUYECKOM CBSI3U (KOBaJEHTHOM,
WOHHOM, METAJUTMYECKOI) B HEOPraHUYECKUX COCAMHEHUSX; 3apsij] HOHA; XapaKTep
Cpellbl B BOJIHBIX pACTBOpaxX KUCIJOT U IIEJOYeH;

4)  OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB M UX COCIMHEHUU B Tpejesiax MajbIX IEepPUOJIOB H
TJIaBHBIX MOJTPYMI C YYETOM CTPOCHUS UX aTOMOB;

5)  xjaccU(pUIMPOBATH XUMHYCCKHE peakiuu (110 M3MCHEHHIO CTCIICHEH
OKHCIICHUSI aTOMOB XHMMHUYECKHX DJJIEMEHTOB); OINpPEIETSATh H3YYEHHbBIE THIIBI
XUMHAYECKUX PEAKIINN;

6)  COCTaBIATH MOJICKYJISIDHBIC YPaBHCHHS PEAKIMiA, XapaKTCPU3YIOIINE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX dJIEMEHTaAMU-
Hemerauiamu IVA-VIIA noarpynn (yriaepos, kpemHuii, a3zot, (ocdop, cepa,
XJiop), sneMeHtamu-metaiamu [A—IIA nonarpynmn (Hatpuil, Kanuii, MarHui,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (U3NYECCKHEC U XUMHYCCKHE CBOWCTBA aMMHaKa, W
VTJIEKUCIIOTO Tra3a, B TOM 4HCIe, i1 OOOCHOBAaHMS CIIOCOOOB MX COOMpPAHUS U
pacrio3HaBaHUsI IPU MOJYYCHUU B Ja00OpaTOPUH;

8)  xapakrepu3oBaTh (ONHUCBHIBaTh) OOIIME XUMHUYECKHE  CBOWMCTBA
BEILIECTB PA3JUYHBIX KJIAacCOB, TOATBEpXkAass HTO ONHCAaHUE TpUMEpaMU
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIHIA;

9)  cOCTaBIATH ypaBHEHUS: SJCKTPOIMTUYCCKOW JUCCOIMAIIMHA KHCIIOT,
LIEJI0YEN W COJIEW; IMOJHBIE W COKPAICHHBIE YPAaBHECHUS PEAKUMA HMOHHOTO
oOMEHa; peakIluii, MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOMN CBA3U MEXTY
BEII[ECTBAMHU PA3ITUYHBIX KIIACCOB;

10) cnmemoBaTh MpaBWJIaM  TOJb30BaHHUS XUMHUCCKOW TOCYI0W H
7ab0paTOpHBIM 000pYAOBaHUEM, a TAK)KE MPaBHJIaM OOpaIlleHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKHUX
OTBITOB TO TOJYYCHUIO W COOMpAHHWIO Ta3000pa3HbIX BEIIECTB (aMMHaka H
YTJIEKUCTIOTO Ta3a) (Ipy HaJIM4YMM BO3MOXKHOCTU WJIM TPOBOJAUTH BUPTyaIbHBIC
nabopaTopHble paboThl);

11) npoBOIUTH pEaKIUH, TMOATBEP)KIAAIOIIMNE KAYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM: XJIOPUI-, HOAUI-, CYIb(daT-,
KapOoHaT-, cuUiauKar-, Qocdar-aHUOHBI, THAPOKCUA-UOHBI, KAaTHOH aMMOHHUS U
KaTUOHBI METAJUIOB (MarHusi, Kanbls, amomunus, sxene3a (II) u (1I1), menu (1),
[IMHKA), TPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;
noATBepKAarone aMm(pOTEPHBIC CBONCTBA OKCUJIOB M TUAPOKCHIOB aTIOMUHHUS, U
IMHKa (TPY HAJIMYUU BO3MOYXHOCTU WJIM MPOBOJIUTH BHPTyaIbHBIE JTaOOpaTOPHBIC
paboThl);
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12) TpPOBOIUTH XUMHUECKUE SKCIIEPHUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHA; OIpe/IeNIeHUEe XapakTepa Cpebl
B pAacTBOpax KHUCIOT U IIEJIOYE C TMOMOIIBID HWHAUKATOPOB; PEIICHHUE
DKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «DJEKTPOIUTHYECKAsT JHUCCOLUALUSY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, HW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEepHOM KHUCIOTHI; TMOJydeHHEe, COOMpaHue, pacrno3HaBaHUE
aMMHaKa, yriIeKucIoro ra3a u u3y4yeHne uX CBOICTB; HMccienoBaHNEe aM(OTEPHBIX
CBOMCTB TMAPOKCHJIOB aJIOMHUHHMS M IIUHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 331a4
nmo TteMe «Baxueimme HeMeTauibl W MX  COCAUHEHUS»,  PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(Ip¥ HaTWYUM BO3MOXHOCTH WJIH TPOBOAWTH BUPTYaJbHbIE J1a0OpATOPHBIC
paboThl);

13) wabmogaTh W OMUCHIBATH XUMHUYECKUE OSKCIICPHUMEHTHI (BO3MOXKHO
UCITOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WIUTIOCTPUpYIOLIKE (U3UYECKUE H
XUMHUYECKUX CBOMCTBA rajJOr€HOB U MX COEIMHEHHM (BO3MOYKHO HMCHOJb30BAHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHME C OOpa3laMu XJOPHUAOB (TajJOr€HUIOB);
O3HAKOMJIEHUE C MOJEISIMM KPUCTAUIMYECKUX PEHIETOK  HEOpPraHu4eCKuX
BEILIECTB: METAUIOB U HEMETaUIOB (Tpadura M anMasza), CIO0XKHBIX BEIIECTB
(xmopuga  HaATpHs);  ONBITHL, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peakuuu OT BO3JAEHUCTBUS PA3NIUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; ONBITHI, WIIIOCTPUPYIOLIKE IPOLECC
JUCCOLMAIMU  KHUCJIOT, IIejaoyell U coiedl  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMi METAJJIOB U CIJIaBOB; M3Y4YECHUE
pPE3yNbTATOB KOPPO3UH METAJUIOB, B3aUMOJEHMCTBUS OKCHJA KajlblUs C BOJOH,
mpolecca TOpPEeHMs  Kene3a B KHACIoOpoAe  (BO3MOXHO  HMCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB);  ONBITHI, WJUIIOCTPUPYIOLIME MPUMEPHl  OKUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI: TOpPEHHE, pPEaKUUU pPa3lI0KEHUs, COCIUHEHUS,;
O3HAaKOMJIEHWE C oOpa3laMH cepbl M €€ COCAMHEHUSIMU; O3HAKOMIICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa m ux coeguHeHUN (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPHUAIOB), ¢ oOpaslamMu yAOOpEeHUid; B3auMOCHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MEIBK); HM3YYEHHE MOJENEHN
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MoJeKyiabl (yJuiepeHa, MOJEKy
OpPraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOILIECCOM aJCOpPOLMU PACTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM NPOTHUBOIa3a; 03HAKOMIICHHE C
IPOAYKUMENH CHIMKATHONW MPOMBINUIEHHOCTH; MPOLECCHl OKPALIMBAaHUA IUIAMEHU
KaTHOHAMH METaJIOB;

14)  wucnosaBp30BaTh TOJYYCHHBIC XUMHUYCCKUE 3HAHHWS B Pa3IMYHBIX
CUTYalUSIX:-TIPUMEHEHHS BEILIECTB U MaTEpUAJIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MPOU3BOJICTBE, B MPOLIECCE PEIICHHUsS] MPAKTUYECKUX 3aJad B TOBCEAHEBHOM
XKU3HH, TPEIYNpPEKICHUS SBICHUN, HAHOCAIUMX BpEI 3J0POBBI0 YEJIOBEKA M
OKpyXXallled cpeie; NPUMEHEHUs TMPOIYKTOB TNepepaboTKU  MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOJOB (yroyib, NPUPOIHBIA Ta3, HedTb) B OBITY H
IPOMBIIIJICHHOCTH; 3HA4Y€HUs JKUPOB, OENKOB, YIJIEBOJOB [UIsI OpraHu3ma
YEJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XHMHUCCKUX TMOHATHH: KOBAJICHTHAS
NOJIApHAsl CBsI3b, KOBAJIGHTHAS HEMOJISIPHAs CBSI3b, MOHHAS CBSI3b, METAINTNYECKAs
CBS3b, KATHUOH, AHUOH, OJJIEKTPOJUT M HEIIEKTPOIUT, SIEKTPOIUTUYECKAS
IUCCOIMAIS, PEaKIUd HOHHOTO OOMEHa, OKHCIWTEIb W BOCCTaHOBUTEID,
OKHCJIUTEIHHO-BOCCTAHOBUTENIbHBIC PEAKIUW, OKHCIEHHE M BOCCTAaHOBIICHUE,
oOpaTuMble U HEOOpaTUMBIE pEaKlWH, CKOPOCTh XHMHUYECKOM peakiuw,
npenenbHo  gonmyctuMmas — kKoHneHtparus  (ILJIK), wmmoctpupoBath — UX
B3aMMOCBS3b U MPUMEHITh 3TH MOHSATHUS MPH OMHCAHWU CBOMCTB BELIECTB U UX
IIPEBPAILECHNN;

2)  HCIOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY IJIsl COCTaBJICHUS (HOpMyI
BEIIECTB, HOHHBIX YPAaBHEHUN U YpaBHEHUU OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUi
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

4)  TPOTHO3MPOBaTH CBOMCTBA W3YyYCHHBIX KJIACCOB/TPYII BEIICCTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOEHMSI; BO3SMOKHOCTb IMPOTEKAHUSI XUMUYECKUX
MPEBPALICHUH B Pa3IMYHBIX YCIOBHSIX;

5)  NpPOBOAMTH BBIYHUCICHHSI OTHOCHTEIBHON MOJICKYJIIPHONH M MOJISIPHOM
MacChl BEIIECTB; C HCIIOJIb30BAHMEM IMOHSATHI «MaccoBas IO XUMHUYECKOTO
AIIEMEHTa», «MacCcoBasi OJIsi PACTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOJIUYECTBA
BeIIeCcTBa, 00bEMA Ta30B;

6) [OpoBOAMTH pacueThl MO YPaBHEHUSM XUMHUYECKHX pPEaKIUi:
KOJINYECTBA, 00bEMa, MAacChl BELIECTBA MO H3BECTHOMY KOJHMYECTBY, 00BEMY,
Macce peareHTOB WU MPOJAYKTOB PEaKIINH;

7)  cnemoBaTh TMpaBWIaM  TOJIb30BAHUS XMMHYECKOW IMOCYIAOH U
nabopaTopHBIM 000PYI0OBaHKEM, a TaKKe MPaBHIIaM OOpAIleHHsI C BEIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB TIO TIOJYYEHHIO M COOMpaAHUIO Tra3000pa3HBIX BEHIECTB (aMMHaKa U
YIIAEKUCIIOTO Ta3a) (Mpy HAJUYMH BO3MOXKHOCTH WJIM TPOBOAUTH BUPTYaJbHBIC
nabopaTtopHbIie paboThI);

8)  mpoBOAMTH pEaKIMH, TOATBEPKIAIONIMNEG KAYSCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM: XJIOpWUI-, HOAMI-,
cynbdar-, KapOoHaT-, cwiIMKaTt-, (ochaT-aHUOHBI, THUIPOKCUI-UOHBI, KATHOH
aMMOHUSI U KaTHOHBI METa/lIoB (MarHus, Kainpuus, amtoMunus, xene3a (II) u
(I1T), menu (II), 1muHKa), TPUCYTCTBYIONIKME B BOJIHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIIECTB; MOATBEp)KIAlONINe aM(pOTEepHbIE CBOICTBA OKCHIOB U THIPOKCHIOB
ATIOMUHUSA, ¥ IMHKA (TIPU HAJTUYUHA BO3MOXKHOCTH HJIA TIPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThHI);

9)  HaOmoOgaTh W OINHKCHIBATH XUMHUYECKHE JKCICPUMEHTHI (BO3MOXKHO
MCTIONb30BaHUE BHUCOMATEPHAIIOB): OMBITHI, WJUTIOCTPUPYIONIUE (HU3HUECKUE H
XUMHUYECKUX CBOMCTBA TAJIOTEHOB U MX COCIWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3liaMu XJOPHUAOB (TrajJoTeHHUIOB);
O3HAKOMJICHUE C MOJEISIMU KPUCTAILUTMYECKUX PEIIETOK HEOPraHUYeCKUX
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BEILIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CI0XKHBIX BEIIECTB
(xyopuga HATpHsl); ONBITHL, HWJUIIOCTPUPYIOUIUE 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PpEeaKIMi OT BO3JACHCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB; OMBITHI, WIUTIOCTPUPYIOLIUE MPOLIECC
AUCCOIMAIMN  KHCIIOT, IIeJoYedl u cojeil (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMHi METAJJIOB M CIUIABOB; U3yUEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpPEeHHs JKeje3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); OMBITH, WUIIOCTPUPYIOMUE TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI: TOPEHUE, PEaKIMH pa3JoKEeHUs, COCIUHEHMUS,;
O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COCAMHEHUSIMHU; O3HAKOMJICHHE C
¢u3nueckuMu CcBOMCTBaMHM a30Ta, ¢ochopa M HMX COETUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUAIOB), ¢ oOpasiaMu yJa00peHUl; B3auMOJICHCTBHE
KOHIIGHTPUPOBAHHOMW a30THOM KHUCJOTBI C MEJbIO; H3yYeHHUE Mojielei
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKyl
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHUE C MPOIECCOM aJCOPOIIUU PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMIICHHE C
MPOIYKIIUEH CUIIMKATHON MPOMBIIIUICHHOCTH; TIPOIIECCH OKPAIIUBAHUS TUTAMCHH
KaTHOHAMH METAJIJIOB;

10) wucnosabp30BaTh MOJYYCHHBIC XUMHUYCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYaIMsIX: PUMEHEHHUs BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOM3BOJICTBE, B IMPOIECCE PEHICHUSI MPAKTUYECKUX 3a7a4 B IMOBCEIHEBHOU
KU3HU, TPENYNPEKICHUS SBIICHUN, HAHOCSIIMX BPEa 3/I0POBBIO UEJIOBEKAa U
OKpYXalolel cpeae; TMPUMEHEHUS TPOJYKTOB TMepepadOTKH  MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB (yroyib, MPUPOAHBIN Ta3, HedTb) B OBITYy H
MIPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OEIKOB, YTIJEBOJOB JUIsl OpraHu3Ma
YeII0BeKa;

11) *pUMEHSATh OCHOBHBIC OINEPALUU MBICIMTEIBHON JESATEIBHOCTH IS
M3YYCHHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUH; E€CTECTBEHHOHAYYHBIC
METO/Ibl TMO3HAHUS (B TOM 4YHCJE HAOJIOJEHUE, U3MEpPEHHUE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12) wucnoabp30BaTh MPH BBHIMOJHECHUM YYEOHBIX 3aJaHHM, IMOJTOTOBKE
MPOCKTHBIX U HCCIEOBATENBCKUX PA0OT HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy,
CIIPaBOYHBIC MaTepHaIbl, UCTOYHUKN WHGOpPMAIMK B ceTH VIHTEpHET;, BIaacTh
npreMamMu TpeoOpa3oBaHus HWHGOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

(2 1 B Hemeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPEeMsl)

TeMmbl,
packpbIBaloIue
JAHHBIN pa3aeJ

MPOrpaMmmbl,
M KOJHYECTBO YaCoB,
OTBOJMMOE HA HX
U3yuyeHHe

OcHOBHOe coep:KaHue

OcHoBHbBIE BUIbI A€ATEJIbHOCTH oﬁyqamumxcsl

Pasnen 1. [lepBonauan

bHbIe XUMHYecKkue moHsiTus (20 1)

Tema 1. Xwumus
BasKHaA 00J1aCTh
eCTeCTBO3HAHMSI "
MPAKTHYEeCKOM
nesATeJIbHOCTH
yeji0BeKa

(5 )

I[Ipeqmer xumuun. Pons xumuu B
SKU3HU 4YeJlOoBeEKa. XUMHUSA B CUCTEME

HayK.
MeTo/1bl T0O3HAHUS B XUMUH.

Tena wu BemecTBa. @Pu3uueckue
CBOMCTBA BELIECTB. ArperatHoe
COCTOSIHUE BEILICCTB. Yucteie
BCIIECTBA U CMECH.

CrocoObl  pa3ienieHus  CMEeCei.
dusnueckue u XHUMUYECKHE
siBiieHus. [lpu3Haku W ycioBHS

MPOTEKaHUsI XUMUYECKUX PEAKIIUH.
3HAKOMCTBO € MpaBWJIaMu
0€30IacCHOCTH U MpUEéMaMH pabOThI
B XUMHUYECKOH JT1abopaTopuu.

JleMoHcTpanuu

1. JlaGopaTopnoe
o0opyIoBaHUE.

2. Paznuunbie BU/IBI

PackppIBaTh CMBICI U3y4aeMbIX OHITHH.

PackppiBaTh pojib XMMHM B NPUPOJE U JKU3HU YEJIOBEKa, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3nuyare YuCThIE BEIIECTBA U CMECH; OJHOPOAHBIE U HEOJTHOPOIHBIE CMECH.
PaznuuaTh prznyeckre 1 XUMUUYECKUE SBICHHUS.

OnpenensTb NPU3HAKU XUMUYECKUX pEeaKLUi U YCIOBUS UX MPOTEKAHUS.
CrnenoBarh mpaBujaM IOJIb30BaHUS XUMUYECKOW MOCYI0M M J1aOOpaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIaM OOpalleHUs ¢ XUMHUUYECKUMH BEIIECTBAaMH B
COOTBETCTBUU C MHCTPYKLHSMHU O BHITIOJHEHHIO TPAKTUYECKUX padoT.
[InanupoBaTh M TPOBOAMTH XHUMHMUECKUH OKCIEPUMEHT IO H3YYEHHIO U
ONMMCAHHUIO (PU3MUYECKUX CBOMCTB BEIIECTB, CIOCOOOB pa3leleHusl cMmecel

BEILIECCTB.
Vcnonp30BaTh MpU  BHIIOJHEHUM y4eOHBIX 3aJaHMl W B Ipolecce
MCCIIEI0BATEIBCKOM JESATEIIBHOCTH HAy4YHO-IIOMYJISIPHYIO JIUTEpPATypy

XUMHAYECKOTO COJIEPKaHNUs, CIPAaBOYHBIE MaTEPHUAIIbI, pecypchl IHTEpHeTA.
BeicTpanBaTh pa3BEPHYTbIE INHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaLKIo U3 yYeOHHMKA U CIIPABOYHBIX MaTepUasoB, FPaMOTHO UCIIOJIb30BATh
V3YYEHHBIN MOHATUIHBIN annapar Kypca XUMHH.
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XUMHYECKOMU MOCYABL.

3. O0Opa3ipl BEIIECTB.

4. CrocoObl pazniesieHus: cMmecei
(punapTpOBaHME, BBITIAPHBAHUE,
MUCTHILIAIMS, XpoMaTorpadus).
JlaGopaTopHble "
NMpaKkTHYeCKUue PadoThl
VlabopamopHvie onvimul:

Onucanne (QU3HYECKUX  CBOWCTB
BellecTB. Pasnenenne cMecu C
MOMOILBI0 MarHuTa. [Ipakmuueckue
pabomui:

Ne 1. IlpaBuna
maGopaTopuu u
oOpamieHuss ¢
000pyIOBaHUEM.
Ne 2. Paznenenue cmeceil (Ha
npuMepe OUYHUCTKHU
OBapEeHHOM coJn)

paboTel B
MPUEMBI
1a00paTOPHBIM

Tema 2. BemecrBa
U XUMHYeCKHe Peakiumn
(15 u)

ATOMEI U MOJICKYIJIBI. XHUMHYECKHUE

PIEeMEHThl. 3Haku  (CHMBOJIBI)
XUMHUYECKHUX IEMEHTOB. [IpocTeie
u CJIOKHbIE BEIIIECTBA.

ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumunyeckas popmyna. BaneHTHOCTH
aTOMOB  XHMHYECKHX  DJIEMEHTOB.
3aKoH IMOCTOSIHCTBA cocTaBa
BemiecTB. OTHOCHTE/IbHAS aTOMHas
Macca. OTHOCHUTENIBHAS
MOJIeKYJsipHass Macca.  MaccoBasl
TOJI1 XMMUYECKOro dJIEMEHTa B

COCIHCHHUMU. duznyeckue H

[IpyuMeHATh ecTeCTBEHHO-HAYYHbIE METO bl TO3HAHMSI (B TOM 4HCIie HaOJIOJeHHE,
MOJIETUPOBAaHUE, OSKCIIEPUMEHT) U OCHOBHBIE ONEPALUU  MBICIUTEIbHON
NesTeIbHOCTH  (CpaBHEHHE, KiaccUUKalus) s U3yYyeHHUs BEIIeCTB U
XUMHYECKUX PEaKIUM.

PackpbIBaTh CMBICT M3Y4a€MbIX MOHSATUN U 3aKOHOB M IPUMEHATH 3TH NOHSATHSA
[IpY ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALLECHUN.

PaznuuaTth Qu3nuecKkue 1 XUMUUECKUE SIBIICHHSI, OOBSICHATh UX CYIIHOCTh C TOUKU
3pEHHSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHS.

OnpenensaTs NpU3HAKA XUMUYECKUX PEAKLUH, YCIOBUS UX IPOTEKAHNUS.
OOBACHATH CYUTHOCTh (PU3NYECKUX U XUMHUECKUX SIBJICHUN C TOUKHU 3PEHUs
AQTOMHO-MOJIEKYJIIPHOTO YUEHHS.

KiaccupunupoBaTs XUMHYECKHE peakluy (110 YUCIy U COCTaBY pearupyronux 1
00pa3yIOINXCs BELECTB).

XUMHNYECKHUEC SABJICHUS.

CoCTaBIATh (I)OpMy.]'IBI 6I/IHapHLIX BCIICCTB II0 BAJCHTHOCTHU U OHNPCACIIATH
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Xumnueckass peaxkuus. [IpuzHaku
W yCIIOBUSl NPOTEKAHHUS XUMHUYECKHX]
peakuuii. XMMUYECKUE YPABHEHHUS.

Turbl XUMHYECKHUX peakuuit
(coenuHeHus, pa3IoKEHMs,
3aMEIICHHUSI, oOMeHa). 3akoH
COXPaHEHUsI MacChl BELIECTB.

M. B. JlomoHOCOB —
Y4EHBIA-DHIUKIIONIEUCT.
JleMOHCTpaL Ul

duznyeckue ABJICHUs (pacTUpaHUe
caxapa B CTyIKe, KWICHHE U
KOHJICHCAILIUS BOJbBI U T. 11.).

XuMH4eckue sBICHUS  (TOpEHHE
CBEYH, paziioxKeHue caxapa,
B3aWMO/JICHICTBUE CEPHOM KHUCIIOTHI C
XJopugoM  Oapusi,  pa3ioXKeHHEe
TUIPOKCHIA menu(Il),
B3aUMOJICHCTBUE JKelie3a C CEepo,
B3aMMO/ICHICTBUE Kenesa c
pactBopoM conu meau(Il)).
OnpIT, WUTIOCTPUPYIOIINN
COXpPAHEHHUS MACCHI.

JlabopaTopHble W NpPaKTHYECKHE

3aKOH

padoThI

VlabopamopHule onvimul.

[Ipumepsl  (u3MUecKUX  SABICHUH
(mnaBJeHHE BOCKA, TastHUE JIbA).
[IpuMepsl  XUMUYECKUX  SIBJICHUMH

(mpokanuBaHWEe MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOM),
Mojenu aTOMOB M MOJICKYII.
Bovluucnenusn

BaJICHTHOCTH 110 (hopMyIiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B YpaBHEHUSIX XUMUUECKUX PEAKLIMH.

CrnenoBarh mNpaBHJaM TOJb30BAHUS XHUMHYECKOW MOCYA0H M J1aOOpaTOpHBIM
000pyJ0BaHUEM, a TAKXKE ITpaBUIaM 0OpalleHUs C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB.
Vcnonb30BaTe NpH  BBIIOJHEHMHM Y4eOHbIX 3aJaHUil W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIILHOCTH Hay4HO-IIONYJIIPHYIO IuTeEpaTypy
XMMHYECKOIO COJEPKaHus, CIIPABOYHBIC MaTepHalibl, pecypchl MHTepHETa.
BoicTpauBarh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nHGOpMALMIO U3 YUeOHUKA U CIPAaBOYHBIX MAaT€pHajIOB, IPAMOTHO UCIIOJIb30BaTh
M3y4EHHBIN NOHATUIHBIN aIapaTr Kypca XUMHUH
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— OTHOCHUTEJIbHOW MOJIEKYJISIPHOM
MacChl BEIIECTB;
MaccoBOM  JIOIM  XHUMHYECKOTO
DIIEMEHTA 110 GOpMYJIIe COCTUHEHUS

Paznen 2. BaxkuHeiimue npeacTaBuTe/ I Heopranuyeckux semects (30 u)

Tema 3.
Kucsopoa.
IlousiTue 00 oxcHaax

(5 4)

Bo3nyx,

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kucinopong — asnemeHT u
npoctoe  BemecTBo.  O30H
QJLTOTPOITHAS Moaupukanms
KHCIIOpO/Ia. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XMMHYECKHE CBOMCTBa (peakuuu

OKHUCIJIEHUS, TOpeHue). YCIOoBUS
BO3HUKHOBEHUS M MPEKpaIICHUS
ropenus. [lonarue

00 oKcHUax.

CriocoObl TMONTy4eHHsT KHUCIIOpOJa B
mabopaTopuv U TMPOMBIIIICHHOCTH.

[Tpumenenue KHCJIOpO/1a.
KpyroBopoT Kuciopoza B Ipupoze.
TennoBoit  sddexkr xumuyeckoi
peaxImm, TIOHATHE 0
TEPMOXUMHUYECKOM ypaBHEHHUH,
DK30- u SH/IOTEPMHUYECKUX
PEaKIHsIX.

TormBo (HedTh, yroib M MeTaH).
3arpsi3HeHue BO3/yXa, CIOCOObI €ro
peOTBPALICHHUS. VYcunenue
napHUKOBOTO 3 (dexTa, pazpyuieHue
030HOBOTO CJIOS.
JleMOHCTpan U

Bsaumoneiictue pocdopa, cepbl

PackpbIBaTh CMBIC WM3y4aeMbIX IOHATHA W IPUMEHATH OTU IOHATUSA IIPH
OIMCAHUU CBOMCTB BELIECTB U UX IIPEBPALLICHUM.

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO31yXa, (pU3MUECKHE M XUMHUYECKUE
CBOWCTBA KUCJIOPO/A, CHOCOOBI €ro MHOJy4YeHHs, NMPUMEHEHHE U 3HAYeHHUE B
[IPUPOJE U )KU3HH YEIIOBEKA.

CpaBHUBATh peaKklIMK1 FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupath npubOPHI IS MOITYYEHUS KUCI0poa (BBITECHEHUEM BOJbI U BO3/1yXa).
Pacro3HaBaTh ONBITHBIM IYTEM KHCIOPOJ.

Vcronb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBlIeHUs (hOpMYJ BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XMMUYECKUX PEAKIUHI C yHaCTHEM KUCIOPOIa.
OOBACHATH CYIIHOCTh 3KOJIOIMYECKHX MpOOJIEM, CBA3AHHBIX C 3arps3HEHUEM
BO3yXa.

CrnenoBath mpaBmiaM 0e30macHO paboOTHl B Ja00OpaTOpuUu MPH HCIOIB30BAHUN
XUMHUYECKOM Mocylpl W 00OpydOBaHHUSA, a TaKXke NpaBuUiIaM oOOpalleHus ¢
rOPIOYMMHU BEIIECTBAMHU B OBITY.

[[nannpoBaTh M OCYLIECTBJISATH Ha IMPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIIO/IEHNUS, 1€1aTh BHIBO/IBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpymIe.

lcnonb30BaTh NpU  BBINOJHEHMHM Y4YeOHBIX 3aJaHUil U nporecce
VCCIIEI0BATEIILCKON JESATEIBHOCTH Hay4HO-TIOMYJISIPHYIO JIUTEpaTypy
XUMHUYECKOTO COJEPKaHUs, CIIpaBOYHbIE MaTepuaisl, pecypcsl HTEpHETA.
BoicTpanBaTh pa3BEPHYThIE IMHUCbMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nHpOpMAaIIMIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEpUAJIOB, TPAMOTHO MCIOJIb30BaTh
M3y4EHHBIN MOHIATUIHBIN anmapaT Kypca XUMUH.

B
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U JKeJie3a C KHCIOPOA0M (BO3MOXHO
MCII0JIb30BAHUE BUJICOOTIBITOB).
Onpenenenue coJiep>KaHus
KHCJIOpOJia B BO3AYXE.

OnBbITHI, JEMOHCTPUPYIOIIUE
YCIIOBUS BO3HUKHOBEHUS u
MPEKPALIECHUS TOPEHUS.
JlabopaTopHble M MpaKTHYeCKHe

padoThI
Vlabopamopmubwiii onvlm:
O3nakoMjieHHE ¢ OoOpasuamu

okcuaoB. [Ipakmuueckas paboma:.
Ne 3. [lonyuenue u cobupanue
KHCJIOPOJa, U3yYEHHUE €0 CBOMCTB.
\Bortuucnenusn

— MOJIEKYJISIPHOM MacChl KMCIOPOJa
1 030Ha Ha OCHOBAaHUU aTOMHOMU
MacChl XMMHYECKOI'0 JIEMEHTA

Tema 4. Boaopona.
I[HonsiTHe 0
KHCJI0TAX M COJISAX

(5 )

Bomoponq — »531eMEHT M MpocToe
BellecTBO. HaxoxaeHnue B npupoe,
buznueckue u XUMUYECKUE
CBOICTBA (Ha npuMepe

B3aMMO/ICHCTBUS ¢ HEMETalIa- MU U
OKCHJAMHU METAJIJIOB), MPHUMEHEHHE,
CHOCOOBI OTYYEHUSI.

[ToHsATHE O KMCIIOTAX U COJISAX.
JleMOHCTpan Ul

[Tonyuenue, coOupaHue u
pacrio3HaBaHKE BOJOPOJIA.

["'openue Bogopoaa.

Bzaumoneicreue BOAOpOIA ¢

PackpbIBaTh CMBICII M3Y4Ya€MbIX HOHATHH M HPUMEHSATh 3TH HNOHATHUS HpU
ONMCAHUU CBOMCTB BEILIECTB U UX MPEBPALLECHUMN.

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKUE M XUMHUYECKHE CBOWCTBA BOJOPOJA,
CIIOCOOBI €ro MOTY4YEeHHUs], IPUMEHEHHUE.

CoOupatp npudop AJIs MOJTy4EHHs BOAOPOAA.

Vcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTAaBIICHHS (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIMI C yyacTHEM BOJIOpOJa.
CnenoBath npaBuiam 0e3onacHoi paboThl B 1a00paTOpUU MPHU HCIOIb30BAHUH
XUMHAYECKOM MOoCylbl M OOOpYJOBaHHUS, a TakKe IpaBujaM oOOpalleHus ¢
TOPIOYMMH BEIECTBAMH B OBITY.

[[1aHupoBaTh ¥ OCYHIECTBIATh HA MPAKTHKE XHWMHYECKUE HKCIEPUMEHTHI,
MPOBOJINTH HAOIIOJICHHUS, JIEJIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpyTIIe.

okcuaoM meau(Il).
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JlaGopaTopHbie "
NMpaKkTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumoneicterue KHUCIIOT c
METaJUIaMH. IIpakmuueckas
paboma:

No 4. TlonmyueHue u coOupaHmue
BOJIOpPO/1a, U3YyYEHUE €TI0 CBOMCTB.
Botuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM AaTOMHOM MAacCCHI
XHUMHUYECKHX DJIEMEHTOB

Tema 5. KoinuecTrBeHHBIE

OTHOLIEHHUSA B XMMHH
(4 1)

KonngectBo BemiecTtBa. Mok,
MoutsipHast macca. 3akoH
ABorajpo. MousipHblii  00BEM
ra3oB. Pacy€rel MO0 XMMHYECKUM
YpaBHEHUSM.

J/leMOHCTpaLUsA

OOpa3iibl BEHIeCTB KOJIMYECTBOM 1
MOJIb.

Botuucnenus

— 00B€Ma, KOJIUYECTBA BEIIECTBa
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BEIIECTBA  WJIH
00BEMY;

— 00bEMOB Ta30B MO0 YPAaBHEHUIO
peakuuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIICHHMI Ta30B

PackpbIBaTh CMBICI M3y4aeMBbIX MOHATUN M NPUMEHATH TU IOHATHS, & TAKKE
V3Y4YCHHBIE 3aKOHBI U TEOPUH JUIsl PELICHUS PACUETHBIX 3a1a4.

BbluncasiTh MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BELIECTBa,

[IpoBOAUTH pacy€Tsl IO YPAaBHEHUSAM XUMHUYECKHX pPEAKLUUNA: KOJWUYECTBA,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHToB
WY TIPOJYKTOB PEAKIUU.

BoicTpanBaTh pa3BEPHYTHIE INHMCbBMEHHBIE U YCTHBIE OTBETBHI C OIOPOM Ha
nH(pOpMaLIKIO U3 yUeOHUKA U CIIPaBOYHBIX MaTEpHUajIoB, TPAMOTHO UCHOIb30BaTh
V3y4YEHHBIN TOHATUIHBIN arnapar Kypca XUMHUH

Tema 6. Bona.
PacrBopbl. IlonsarTue

00 OCHOBAHUAX
(5 1)

dusnuecke  cBOiicTBA  BOJEL.
AHaM3 W CUHTE3 — METOIbI
M3y4EeHUSI COCTaBa BOBI.
XMMHUUECKHE CBONCTBA BOJIBI
(peakiuu ¢ MeTaJIaMH,

PackpbIBaTh CMBICT M3y4aeMbIX MOHSATHI U NPUMEHATH 3TU MOHSATHS MpPU
ONMCAaHUU CBOMCTB BEIECTB M X IIPEBPALLICHUMN.

XapakTepr3oBaTh PU3NUECKHE U XMMHUECKHUE CBOMCTBA BOJIbI, €€ pOJIb KaK
[PacTBOPUTEIIS B IPUPOIHBIX IIPOLECCAX.

CoCTaBIATh YpaBHCHHA XUMHUYCCKUX peaxunﬁ C Yy4aCTUCM BOJBI.
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OKCUJIaMU METAJIJI0B H
HEMETAaJIOB).
CoctaB ocHoBanuii. Ilonsgtue 00
WHIMKaTOpax.

Bona xak pactBoputenb. PacTBOpHI.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHple ¥ HEHAaCHIIICHHbIE
pacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B pacCTBOPE.

Ponp pacTBOpOB B IpUpPOAEC U B
YKU3HU YelioBeka. KpyroBopoT BOJIbI

B IIPUPOJIE. 3arpsi3HeHue
npupoJHbIX  Box.  Oxpana
OYHCTKA MPHUPOAHBIX BO.
/leMoHCcTpa MU

DIEKTPOJIN3 BOJIbl; CUHTE3 BOJBL;
B3alMOJICHICTBHE BOJBI c
metautamu (Na, Ca) (BO3MOKHO
MCII0JIb30BaHUE

BHJIEOMaTEPHAJIOB).

PacTBOpeHnE BELIECTB C pa3IMuHON
[PaCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KUCIOT U
[1€JI0YEN C TOMOLIBIO HHIUKATOPOB.
JlabopaTopHble H IpaKTHYeCKHe
padoThl

[/ Ipaxmuuyeckas paboma:

No 5. IlpuroTtoBiieHHE PAcTBOPOB C
ONpeNeNEHHONM  MaccoBOM  JTOJIeH
[pacTBOPEHHOTO BELECTBA.
Bviuucnenusn

C UCIOJB30BAaHUEM IOHATHS
«MaccoBasi  JIOJIsI  BelIecTBa B

OOBACHATH CYIIHOCTh SKOJOTMYECKHX MpPOO0JIeM, CBSI3aHHBIX C 3arps3HEHHEM
MPUPOJTHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT MPHUMECEH, MEphI IO OXpaHe BOJ OT
3arpsi3HEHUS.

[InanupoBaTh M OCYLIECTBIATh HA MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
[IPOBOJUTH HAOIIOICHUS, JIeJaTh BHIBOBI 110 pe3yjIbTaTaM SKCIEPUMEHTA.
CrnenoBarh mpaBwiiaM 0e30mMacHON paboThl B Ja00OpaTOpuu MPH HCHOIH30BAHUU
XUMHYECKOH TIOCYIbl U 000PYOBaHMUS.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHHUEM IOHATHUSI «MaccoBasi J0Js BEIIECTBA B

pacTBope».
Vcnonp30BaTh TMpH  BBIIOJHEHMHM YYeOHBIX 3aJaHUii W B Ipolecce
1CCIIEI0BATEIbCKON JESATEIIBHOCTH HAy4YHO-TIOIYJISIPHYIO JIUTEpPATypy

XUMHUYECKOTO COIEpKaHNUsA, CIIPaBOYHbIC MaTEpHUaJIbl, pecypcsl MIHTepHEeTa.
BoicTpanBaTth pa3BEPHYTBHIE INHCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nHGpOpMAIHIO U3 YUeOHHUKA M CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIOJIH30BAThH
V3Y4CHHBIN MIOHATUNHBIN anmnapaTr Kypca XUMHA
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[pacTBOpe»

Tema 7.
KJIACCHI
HEOPraHHYeCKHX

coeINHEeHN
(11 4q9)

OcHoBHEBIE

Knaccupukamuss ~ HEOpraHHYECKHUX
COCIUHEHUN.

Oxcuapl:  cocTaB, KiacCH(pUKanus
(ocHOBHBIE, KHCIIOTHBIE,
amM(pOTepHBIC, HECOICOOpa3yIOIIHe),
HOMEHKJIaTypa (MEeXIyHapoaHas U
TPUBHUAJIbHAS).

[lonyyeHue u XMMUYECKUE CBOMCTBY
KHCIIOTHBIX, OCHOBHBIX i

aM(pOTEepHBIX OKCHJIOB.

OcHOBaHHSI: COCTaB, KJIacCU(UKAIIHS)
HOMEHKJIaTypa (MEeXIyHapoaHas U
TPUBHUAJIbHAS ), duznveckue U
XUMHYECKHE  CBOHCTBA, CIIOCOOBI
TOJIyYECHHUSI. Kucnorsr: COCTaB,
KIaccupuKanus, HOMEHKJIATypa,
bu3HYECKre U XUMUYECKUE CBOMCTBA,)
CHOCOOBI OTYYEHUSI.

Psi akTHBHOCTH METAJTOB.

Comu  (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJIy4eHus,
B3aUMO/IeiCTBHE coneit C

METa/lJlaMH, KHCIOTaMH, IIICJI0YaMH
1 COJIsIMU.

['emeTnueckas CBA3b MCXKOY
KJIaCCaMH HEOPraHUYECKUX
COCTUHEHUN.

JleMoOHCTpanuu

OO6pa3ibl HEOPTaHWYECKUX BEIIECTB
pPa3IMYHBIX KIIACCOB.

KnaccuduiupoBaTs H3ydaeMble BEIIECTBA [0 COCTaBY U CBOWCTBaM.

CoctaBisaTh (OPMYIBI OKCHIOB, KHUCIOT, OCHOBaHMM, COJICH M Ha3bIBaTh MX II0
MEXIYHAPOJAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOWMCTBA BEIIECTB HA OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSATCS.

CoCTaBlATh ~ MOJICKYJSIDHBIE ~ YpaBHEHMSI  pEakUuid,  WUIIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA M  CIHOCOOBI IOJYyYEHHUS BEIIECTB  H3YYCHHBIX
KJIACCOB/TPYII, a TAK)KE MOJATBEPIKIAIOIINX TEHETHUYECKYIO0 B3aMMOCBSI3b MEXIY
HUMH.

[Ipon3BOIUTH BHIUUCICHUS IO YPABHEHUSIM XUMUYECKUX PEAKIIUM.

[[naHupoBaTh M OCYHIECTBJISTh HAa MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
[IPOBOAMTH HAOJIIO/IEHUS, JIENaTh BHIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
CrnenoBath mpaBuiiaM 0e30MacHON paboOThI B JIaOOPATOPUU MPHU HCIIOJIB30BAHUU

XUMHUYECKON NOCYIbl U 000PYI0BaHMSL.
lcnonb30BaTh IMpHU  BBIIOJHEHMHM Y4YeOHBIX 3aJaHMii M B mpolecce
MCCIIEI0BATEIbCKOM JESTEIbHOCTH Hay4YHO-IIOMYJISIPHYIO JUTEpPaTypy

XMMHUYECKOTO COAEpKaHUs, CIIPaBOYHbIE MaTEpHaIbl, pecypchbl IHTepHETA.
BeicTpanBaTh pa3BEPHYTHIE IHMCBMEHHBIE W YCTHBIE OTBETBI C ONOPOM Ha
MHpOpMaLKIO U3 YueOHHKA M CIIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO UCIIOIb30BATh
VM3YYEHHBIN OHIATUIHBIN anmapaT Kypca XUMHAH

B3aumozencTBue pacTBopa CEpPHOU

31




KHUCJIOTHI ¢ okcuoM meau(1l).
Peakuusa HeldTpanusanuu.
BeiTecHeHne ~ OgHOrO  MeTaia
JIPYTUM U3 pacTBOpPA COJIH.
JlabopaTopHble U NMPaKTHYECKHUE

padoThI

JlabopamopHuvle ONbIMbL.
Bzaumoneicterue KHUCJIOT c
METaJUIaMH. [Tonyuyenue
HEPACTBOPUMBIX OCHOBAHUU.

B3anMopeiicTBue HEpacTBOPUMBIX
OCHOBAHHI C KHCIOTaMHU.
Paznoxenne rumpokcuga meau(Il)
[P HarPEeBaHUMU.

[ lpakxmuueckas paboma:

Ne 6. Pemienue 3kcriepuMeHTaJIbHbBIX
3aga4d 1Mo TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUI.
Botuucnenus

— TI0 YypPaBHCHUSM XHMHYECKUX
peaKkuuii

Paznen 3. llepnoauyecknii 3akon u [lepnoanyeckas cucreMa xumuyeckux iemMenToB /1. . MenaeneeBa.
CtpoeHue aToMOB. XUMH4YecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)
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Tema 8.
[leproauyeckuii 3aKoH
H Ilepuoauueckas
CHCTEMa XHMHYECKHX

jaementos /I, n.
Memnaeseena.
CtpoeHue aToma

(7 )

[lepBble MOMBITKH KJIAcCUPUKALIUN
XUMUYECKHUX 31eMeHTOB. [loHsiTHe 0

rpynmnax  CXOJHBIX  DJIEMEHTOB
(IIesoYHble W IEIOYHO3EMEITbHBIC
METAJJIbI, TaJOTr€Hbl, HWHEPTHbHIC
rasbl).

DJIEMEHTBI, KOTOpbIe  O0Opa3yroT
aM(pOTepHBIC OKCHJIBI u
TUIPOKCH/IBI. [Tepuoanueckuii
3akoH U [lepuonnueckas cucrema
XUMHYECKHX odjJemeHToB JI. H.
Menneneesa. Ilepuonsl, Trpymmsl,
noarpynmnbl. ®dU3MYECKUd CMBICI
MOPSIIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB IepUoa U IPYIIIbL.
Ctpoenue aTOMOB. Cocras
aTOMHBIX saep. H3oTorml.
DJIEKTPOHBI. Crpoenue
DJICKTPOHHBIX  O0OJIOYEK aTOMOB
MEPBBIX 20 XMMHUYECKHX
3JIEMEHTOB [Tepuoanueckoi
cuctemsl J[. 1. Menneneena.
XapakTepucTuka XAMHYECKOT0

DIIEMEHTA II0 €r0 IOJIOKEHHUID B
Ilepuoguueckoir cucreme J[. MU
MeHieneesa.

3HaueHue [Tepuoauueckoro
3akoHa U [lepmoanyeckor cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB JUTS
pa3BUTHS HayKu U npaktuku. . W.
MeHneneeB — yd€HBIM, IEeNaror u
rPaKJIaHUH.

JleMOHCTpaLun

PackpbIBaTh CMBICI IEPUOANUYECKOTO 3aKOHA.

[loHMMaTh CymECTBOBaHME NEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIEHOCTH)

1 UX COCIMHEHUH OT IOJIOKEHUS B IIEPUOJAUYECKON CUCTEME U CTPOCHUS aTOMA.
YcTaHaBIMBaTh CBSI3b MEXKY IIOJIOKEHUEM 3JIEMEHTA B NEPUOJUYECKON CHCTEME
U CTPOEHUEM €ro aroma (COCTaB U 3apsj sijipa, oOliee YUCIIOo 3JIEKTPOHOB U
pacnpeesieHue X 0 3JIEKTPOHHBIM CII0SIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCOUHEHHU I10
rpymnmnaM u nepuonam I[lepuoaudeckoi CUCTEMBI.

XapakTepHu30BaTh XUMUYECKHUE IIEMEHTHI IIEPBBIX TPEX NEPUOAOB, KK,
KaJIBLIMA 110 UX M0J0KeHuIo B [lepnoanyeckon cucreme 1. 1. Menneneesa.
CnenoBarh mpaBuiiaM 0e30MacHON paboThl B 1a00paTOpUu MPH UCHOIb30BAHUU
XUMHUYECKON NOCYAbl U 000PYI0BaHMSL.

BeicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaLMIO U3 y4eOHMKA U CIIPAaBOYHBIX MAaTepUaJIOB, IPAMOTHO UCIOJIb30BaTh
W3Y4YCHHBIN MOHATUIHBIN annapaTr Kypca XUMHH.

lcronp30BaTh TpPU  BBIMOJHEHUM YYEOHBIX 3aJaHUNl  TEKCThl y4eOHHKa,
crpaBouHble MaTtepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 3JIeMEHTOB /.
1. MenpaeneeBa, Ta0JIMIly pacCTBOPUMOCTH KHCIIOT, OCHOBAaHHMW M COJICH B BOJE,
DIIEKTPOXUMUYECKUH Pl HANIPSIKEHUM METAJIOB).

Vcnonp30BaTh MpU  BBINOJIHEHWHM  y4eOHBIX 3aJaHUl W B Ipolecce
MCCIIEI0BATEIBCKOM JESATEIIBHOCTH HAyYHO-IIOMYJISIPHYIO JIUTEpPATypy
XUMHYECKOI0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl lHTepHeTa
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KopoTtkonepuoanas u
JUTMHHOTIEPUOIHAS dbopMbI
[Tepuonnueckoi CHCTEMBI
XUMU4YecKux oanementoB . N.
Menpeneesa.

O3HakomyieHne ¢  oOpa3uamu
METaJUIOB U HEMETAJJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
Vlabopamopnbiii onvim:
B3anmoneiicteue TAJIPOKCUIA

IMHKa C pacTBOpaMHM KHUCIOT U
mieJiouei

Tema 9. Xumnueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peaknuu

(8w

DNEKTPOOTPULATEIBHOCTh ~ aTOMOB
XUMHYECKHUX 3JIEMEHTOB.

XuMudeckas CBSI3b (noHHas,
KOBAJICHTHAS MOJISIpHAS u
KOBAJICHTHAsI HETIOJIAPHAs ).

CreneHb OKHCJICHUSI.

OKHCTUTETEHO-BOCCTAHOBHTEITHH
bie peakiuu (OBP). [Ipoueccor
OKHCJICHUA U BOCCTAHOBJICHUA.
OKuCIUTENN U BOCCTAHOBHUTEIH.

JlemoncTpanuu
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
pEeaKIu: ropeHue, peaxkuumn

Pa3JI0KCHUSA, COCIUHCHU A

PackpbIBaTh CMBICT H3y4aeMbIX MOHITHA.

OnpenensTs BUJ XUMHYECKOW CBSI3U B COCTUHEHUH.

OnpenensaTh CTENEHb OKHCIECHUS XUMHUYECKOro 3JeMeHTa Mo (opmyre ero
COCMHEHUSI.

OnpenensiTh AIeMEHT (BELIeCTBO) — OKHUCIIUTENb U 3JIEMEHT (BEIIEeCTBO) —
BOCCTAHOBHUTEITb.

OOBACHATH CYHIHOCTH IIPOIIECCOB OKUCIIEHUS U BOCCTAHOBJICHUS.

CoCTaBIATh JEKTPOHHBIA OaNaHC C Y4ETOM YHUCIIa OTAAHHBIX W TMPUHATHIX
HIIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKIINH.
Vcnonp30BaTh MpU  BBIOJHEHWH YYEOHBIX 3a/JlaHUi  TEKCThl y4eOHHKa,
CIpaBOYHBIE MaTepHalIbl (TIEPHOAMUYECKYI0O CHCTEMY XMMHUYECKHX 3JIeMEeHTOB /.
1. MenneneeBa, TabIuIly pacTBOPUMOCTH KHMCJIOT, OCHOBAHUHN U COJIeil B BOJE,
PIIEKTPOXUMHUYECKUH PsJl HAPSKEHUN METaJIOB)
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9 KJIACC

(2 4 B HEzmemro0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

Tembl,
packpbIBalouUe
JAHHBIA pa3aea

NMPOrpamMmbl,
H KOJIMYECTBO YaCoB,
OTBOAUMOE HA X

OcHoBHoOe coiepxkaHue

OcHOBHBIE BUIbI 1€ATEILHOCTH 00y4aI0IIUXCSA

H3MCHCHHU CBOMCTB XHUMHYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIysl, KaJablUs U UX COCIMHCHUN B
COOTBETCTBUM  C  IIOJIOXKCHHEM
JIEMEHTOB B MEePUOIUYECKON
CHUCTEME U CTPOCHUEM X aTOMOB.
Knaccudukanus W HOMEHKIATYpa
HEOPraHUYECKUX BCIIIECTB
(MexxayHapoaHasis W TpPUBUAJIbHAsA).
XHUMHUYECKHE CBOMCTBA  BEILECTB,
OTHOCSIIIMXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COEIMHEHHUM, UX
FEHETUYECKas CBSI3b HEOPTaHMYECKUX
BCILIECTB.
Crpoenue
XUMHYIECKON

BE€IICCTBA:
CBsA3U

BUIBI

n THUIIbI

nU3y4eHue

Pa3nen 1. BemecTBo u xumndeckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.XapaKTepu30BaTb XMMUYECKHUE JJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriyoJienue 3Hanui|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepunonnueckoni cucreme 1. . Menneneesa.
OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BEIIECTBA U3YUYEHHBIX KIACCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh OOLIME XUMHUYECKHME CBOMCTBAa BEUIECTB pa3IMYHBIX KJIACCOB,
(6 1) aTOMOB. 3aKOHOMEPHOCTH B |[IOATBEPKIAaTh CBOMCTBA NMPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN XMMHYECKHUX

peaKuuid.

Onpenensitb BHUJ XMMHUYECKOM CBS3M M TUI KPUCTAUIMYECKON pEIIETKU
BELLECTBA.

[IporHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI.
BricTpanBaTh pa3BEPHYTBIE ITMCBMEHHBIE U YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaIKIo U3 yueOHHMKA U CIPABOYHBIX MaTepUaioB, FPaMOTHO HUCIIOJIb30BATh
V3y4YEHHBIN OHATUIHBIN anmapaT Kypca XMMUU.

Vcnonb30BaTh MpU  BBIIOJHEHUM y4eOHBIX 3aJaHUd H B IpoLecce
VCCIIEI0BATEIBLCKON JIEATEITbHOCTH Hay4HO-TIOMYJISIPHYIO IUTEPATypy
XUMHUYECKOIO COJIepKaHUs, CIIPABOUHBIE MaTepUallbl, pecypchl IHTEpHETA
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KPUCTALUTMYECKUX pPEUIETOK.
3aBUCUMOCTh CBOWCTB BEIIECTB OT
X CTPOCHHUSI.

JlemoHCcTpauMu

1. Monenu KPHUCTAJNIMYECKHUX|
PEMIETOK HEOPTAaHMYECKUX BEIIECTB.
2. Kopotkonepuoanas u
TUTMHHOTICPHOTHAS hopmbl
[Tepuoanueckoit CHUCTEMBI
XuMU4YecKnx onemento JI. .
Menpeneena

TeMa 1. OCHOBHBI€
3aKOHOMEPHOCTH
XHUMHYECKUX peaKkuuid

(8 )

Knaccugukanus XUMUYECKUX
peakuuii MO pa3JIuYHbIM IIPU3HAKAM
(10 YMCITy U COCTAaBY y4acCTBYIOIIHX
B pEaKLUU BEIIECTB, [0 TEINIOBOMY
bhdexTy, Mo U3MEHEHUIO CTeTeHen
OKHCJIEHUS XUMHUYECKUX
9JIEMEHTOB, 10 00paTHUMOCTH, IO
YYaCTHIO KaTajlnu3aTopa).

JK30- u SHIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE
ypaBHeHHud. [loHsATHE O CKOpOCTH
XUMHU4YecKon peakuuu. llonstue o
FOMOTEHHBIX M T€TE€POreHHBIX
peakuusx. [lonsatue o0 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusx. [lonarue o xumuyeckom
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTb XMMHUYECKON pEaKIUu
" MIOJIO’KEHNE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

PackppIBaTh CMBICI M3YyYaeMBIX MOHATHI W NPUMEHATh ITU MOHATUSA IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPAILCHUMN.

KnaccupunupoBarh XMMUYECKHUE PEAKLIUH 110 PA3IUYHBIM IIPU3HAKAM.

'Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEaklMy OT Pa3IudHbIX
(hakTOpOoB.

[IporHO3upoBaTh BO3MOYKHOCTH IPOTEKAHWS XHWMHUYECKMX IIpEBpallcHUN B
Pa3IMYHBIX YCIOBHSIX.

OrnpenensaTh OKHCIUTENb U BoccTanoBuTelb B OBP.

CocCTaBIATh 3JEKTPOHHBIN OaJaHC peakLnu.

[Ipon3BOAUTE BBIYACICHUS 110 XUMUYECKUM YPABHEHUSM.

BoicTpanBaTh pa3sBEPHYTHIE ITMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPAaBOYHBIX MaTepUasoB, IPAMOTHO MCHOJIb30BaTh
VU3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJHEHUH  Y4E€OHBIX 3aJaHui U nporecce
MCCIIEI0BATEIbCKON JEeATEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEpPaATypy
XUMHYECKOTO COACPKAHNUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl IHTepHeTa

B

peakimu (JIEKTPOHHBIN OaaHc
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OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHOM
pEaKIHn).

JleMoHCTpa MU

1. 3aBUCUMOCTh CKOPOCTH
XUMHAYECKON PEaKuy OT pa3InyHbIX
(hakTOpOB.

2. Bo3zxeiicTBue Kartanmuzaropa Ha
CKOPOCTh XUMHUYECKOU PEaKIiu.

3. Ilpumepbl HeEOOpaTUMBIX U
00paTUMBIX peaKiuil.

4. Cwmeienue paBHOBeCUs
XUMHUYECKON peaKIIiH.
Boiuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BéMa u
MAaCChbI p€arcHTOB UJIKM MMPOAYKTOB I10
YPAaBHCHUAM XHUMHUYCCKUX peaKI_II/Iﬁ

DJIeKTPOJIUTHYECKASA
MCcCoLUALUS.
XHMHYeCKHe peaKkuuu B

pacTBopax
(16 )

Tema 2.

Teopus JIEKTPOIUTUIECKOU
UCCOLMAIUU.  DJNEKTPOJIUTH U
HEQJIEKTPOJIUTHI. Katuonsi,
QHUOHBI. MeXaHu3M JUCCOLUALIUN
BEIICCTB C PA3IMYHBIMH BUJIAMHU
XUMHUeckol  cBs3u.  CremneHb
nmucconuanuu. CuiibHbIE U cladbie
DIIEKTPOJIUTHI.

Peakiyun HOHHOTO oOMeHa,
yCIOBUSl WX TpoTeKaHusi. VloHHbBIE
YPaBHEHUsI pEaKIHil.

XHUMHUYECKHE  CBOMCTBA  KHCIOT,
OCHOBAaHMII H COJEd B CBETE
[peICTaBICHUIA 00

PICKTPOJUTUYECKON  JAMCCOIMAIIHH.
Cpena  pactBopa. llonstue o

CUAPOIIN3E COJICH.

PackpblBaThb  CMBICI  M3y4aeMbIX IIOHATHM, a TakKXKe CMBICI
DIIEKTPOJINTUYECKON JUCCOLUALIH.

OOBSICHITH NPUUMHBI AJIEKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB.
CocCTaB/sITh ypaBHEHUS IHUCCOLMALMMA KHCJIOT, LIEJIOYEd M COJIEH, IOJIHBIE U
COKpAaIEHHBIE HOHHBIE YPABHEHUS XUMHUUECKHUX PEaKIMi HOHHOIO 0OMeHa.
[InanupoBaTh M OCYLIECTBIATH Ha IMPAKTUKE XHUMHWUYECKUE DOKCIICPUMEHTHI,
[POBOAMTH HAOJIIO/IEHUS, JI€NaTh BHIBOJIBI 110 pe3yIbTaTaM SKCIIEPUMEHTA.
CnenoBarh mpaBuiaM Oe3omacHoil paboThl B Ja0opaTopuu MpU HMCIOJIB30BaHUU
XUMHUYECKON MOCY/IbI U 000pYI0BaHMSL.

[Ipou3BOAUTE BBIUUCIECHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
MHGpOpPMAaLKIO U3 YUeOHHMKA U CIIPAaBOYHBIX MaTe€pHUaioB, IPaMOTHO HCIOJIb30BATh
M3YYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

lMcnonb30BaTh MpH  BBHINOJIHEHMM  y4eOHBIX 3aJaHMii W B Ipoliecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TTONYJIIPHYIO JIUTEPATYPY

XUMHUYCCKOTO COACPIKAHUA, CIIPABOYHBIC MaTCPUAIIbI, PECYPCHI I/IHTCpHeTa

TEeopun
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KauecTBeHHBIE peakuuu Ha
KaTHOHBI U AaHUOHBI.
J/leMOHCTpaLUU

DeKTpudecKas IIPOBOJIUMOCTh
pacTBOpPOB  BEIECTB; JIBUJKEHUE
HMOHOB B JIEKTPUYECKOM HOJIE.
OnbITHI, UJUTFOCTPUPYIOLINE
NPU3HAKU [POTEKaHWs peakuui
uoHHOrO oOmeHa. OmnbITHL 1O
OIpENICIEHUIO Cpe/ibl B PacTBOpax
coJieil (XJopuaa HaTpus, KapooHara
HaTpUs, XJIOPU/A LIUHKA).
JlabopaTopHble U NMpaKTHYeCKHe

padoThI

Vlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AJIEKTPOJIUTOB:

cynbata wmenu(ll) u ménoun,
KapOoHaTa HATpUS ©  COJISTHOM
KHUCIIOTBI, Peakiusi HeUTpalu3auu
MEXKIYy THIAPOKCHUIOM Kalusid |
COJITHOM KUCJIOTOM.

IIpakmuyeckasn paboma:

Ne 1. Pemenne
DKCIIEPUMEHTAJIBHBIX  3a7a4 110
TEME.

Botuucnenus

— 10 YpaBHEHUSAM XUMHUYECKHX
peakuui

Paznen 2. Hemeranbl u ux coenuHeHusi (34 u)
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Tema 3.
XapaKTepPUCTHKA
XUMHYECKHX JJIEMEHTOB

VIIA-rpynnsl. I'anorennt
(6 1)

Oo0man

OO6mas XapaKTEePUCTHKA
TaJIOrE€HOB. Ocobennocru
CTPOCHUS aTOMOB ITUX

PIIEMEHTOB, XapaKTEepPHbIC JUIsl HUX
creneHn okucieHus. CtpoeHue u
du3HYeCKue CBOWMCTBA MPOCTHIX
BEILECTB rajoreHoB.
XUMHUYECKUE CBOICTBa Ha
npuMepe xJjiopa (B3auMojelCTBHE
C  MeTallaMH, HEeMeTaJUlaMu,
[IeTT0YaMHu ). XI10pOBOAOPO/I.
ConsiHast KHCIOTa, XHUMHYECKHE
CBOICTBA, MOJIy4YEHHUE,
MpUMEHEHUE. KauectBennsie
peaklK Ha raJOr€HUIUOHBI.
JlelicTBUE XJ0pa U XJOPOBOJIOPOIA
Ha OpraHu3M YeJI0BeKa.
Baxseimme  xjopuasl H - HX
HAaXO0’JICHUE B IIPUPO/IE.
JleMOHCTpan U
Buneomarepuralnsbr:
U UX COCUHEHUS.
OO6pasiibl XJIOPUIOB.
JlabopaTopHbIe
NpaKkTHYecKue padoTbl
VlabopamopHhwiii onvim:
PacnoznaBanne

XJIOPUI-UOHOB.

I Ipaxmuueckas paboma:

Ne 2. TlomyueHue CONSIHONW KUCIOTHI,
V3y4eHUE €€ CBOMCTB.

Bovluucnenusn

TaJIOrCHbI

H

OOBsACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB HEMETAUIOB M HX
COCIMHEHMH B IIpEeesIax MajblX [IEPUOJ0B U IIaBHbIX noarpynm Ilepuoanyeckon
CHUCTEMBI XUMHYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
Xapaktepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEILECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CIOXKHBIX BEUIECTB (XJIOPOBOJIOPOA, XJIOPUAA
HATpUs), CIOCOOBI UX MOJYYEHHUs, IPUMEHEHUE U 3HAUYEHUE B MPUPOJE U KU3HU
YEIIOBEKA.

OnpenensiTb raJJoreHUIMOHBI B paCTBOPE.

[[nanupoBaTh M OCYIIECTBIIATH HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTBI,
[IPOBOJIUTH HAOIOCHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBath mpaBwiaM Oe30macHoi paOoThl B J1JaOOPAaTOPUM MPU UCHOIb30BAHUU
XUMHAYECKOH TTOCY/IBl 1 000pYIOBaHHUS.

BoicTpanBaTh pa3BEPHYTbIE IMCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nHpOpMAaIHIO 13 y4eOHUKA U CIIPABOYHBIX MaTEPUAIOB, TPAMOTHO HCIOIB30BATh
V3Y4CHHBIN TIOHATUHHBINA annapar Kypca XUMHH.

Vcnonp30BaTh MpH  BBIIOJHEHWH  y4EOHBIX 3aJaHUid U mpouecce
1CCIIEI0BATEIbCKON JESATEIBHOCTH Hay4YHO-IIOMYJISIPHYIO JIUTEpPaTypy
XUMHUYECKOTO COIEpKaHNUs, CIIPaBOYHBIE MaTEpHUalIbl, pecypcsl IHTepHEeTa

B

— [0 YPaBHCHUAM XHWMHYCCKUX
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peakuuid, eciIu OIVH u3
peareHTOoB J1aH B U30BITKE;
00BbEMOB  Ta30B 10  YPaBHEHHIO
peakuMy  Ha  OCHOBE 3aKOH4

00BEMHEIX OTHOIIIEHHUH ra30B

Tema 4.
XapaKTepUCTHKA
XHMHYECKHX 3J1eMEHTOB
VIA-rpynnel. Cepa u eé
coeqnHeHUs (8 )

Oo0masn

OO11ast XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynimsl. OcoOenHoctu
CTPOEHHUSI aTOMOB 3THUX 3JEMEHTOB,
XapakTepHble Ui HUX CTENEHH
OKHCIICHHMS. Crpoenue u
¢usznyecKkue CBOMCTBA  IPOCTHIX
BEILIECTB — KHUCIOPOAA U CEPBHI.
AJTOTPOITHBIC MOTU(UKAITIH
KHUCJIOpO/a U cepbl. XHUMHUYECKUE
cBoiictBa cepsl. CepoBonopo,
CTpOEHHUE, ¢busnyeckue u
XUMHYEeCKHe CBOMCTBA. OKCHIBI
cepsl KaK IIPECTaBUTENN
KUCIOTHBIX  OkcujoB.  CepHas
KHCII0Ta, (PU3NYEeCKHe

1 XMMUYECKHE CBOWCTBA (00IIME KaK
NpefCTaBUTENsl Kjlacca KHUCIOT U
cnenuuyecKue), IpUMEeHEHHUE.
XUMHUUECKUE PEaKLUu, JIexkalue B
OCHOBE IPOMBIIIIEHHOTO CIoco0a
MOJYy4YEeHUsT  CEpHOW  KHUCIOTHI.
AmmapaThl U TPOTEKAONUE B HHUX
POLIECCHI (Ha  Tpu- mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Conu cepHoi KHCIIOTHI,
KadeCTBEHHAs peaxius Ha
Cyib(aT-uoH.

Haxosxienue cepbl U €€ COeTMHCHUI

OOBACHATH O0LIME 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUN ¢ yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3MUeCKHMEe M XMMHUYECKHE CBOICTBAa NPOCTOrO BELIECTBA
ceppl U €€ CoeAMHEHUHN (CepoBOAOPO/AA, OKCHUIIOB CEPbl, CEPHOM KHUCIOTHI,
cyib(aroB), cnocoObl MX MOTY4EHHUs, MPUMEHEHHE U 3HAYeHHE B NPUPOJE U
PKU3HU YeJIOBEKa.

OnpenensaTs HaIMYUE CyIb(PaT-HOHOB B PacTBOPE.

OOBSCHATh CYIIHOCTh JKOJOTHYECKUX MPOOJIeM, CBA3AaHHBIX C MepepabOoTKOM
COCIMHEHUH CEpBI.

[InanupoBaThb M OCYLIECTBISTH Ha IPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOJIOACHNUS, IeJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBarp mpaBwiIaM 0e30macHON paboThl B 1aOOpaTOPHH MPHU WCIOIH30BAHUHU
XMMUYECKOH MOCYbl 1 000py1OBaHHUS.

[Ipon3BOIUTH BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHHKa,
crpaBouyHble MaTepuainsl ([leproaudeckyro cucTeMy XMMHUYECKHUX 31eMeHTOB [l
1. MenaeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U coiieil B Boje,
PIIEKTPOXUMUYECKUH PAAJT HATIPSKEHUM METaJJIOB).

lcnonb30BaTh NpHU  BHINOJIHEHHMH y4eOHBIX 3aaHMd W B Ipolecce
MCCIIEI0BATEIbCKOM JeSITeNIbHOCTH Hay4YHO-MTOMYJISIPHYIO JUTEpaTypy
XMMHUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE MaTEpHaIIbl, pecypchbl IHTepHETa
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B MPUPOJE. XuUMHYECKOE
3arps3HEHUE OKPYXKAIOMIeH Cpesbl
COCTMHEHUSIMU Cepbl (KHCIOTHbBIE
NOX/IM, 3arpsi3HEHHE BO3JAyXa U
BOJI0OEMOB), CIIOCOOBI €ero
NpeOTBPALICHHUS.

JleMOHCTpaL U

Komneknuu (Buaeomarepuaibl):
cepa u €€ COCIUHEHUS.
OOyrnvBaHue caxapa noJt
NIEHCTBHEM KOHILICHTPUPOBaHHOU
CEPHOI KUCIIOTHI.

JlaGopaTopHble U NpaKTHYeCKHe

padoThI
Jlabopamophuie onvimul:
OOHapyxeHue Cynb(haT-uOHOB.

BsanmopneiictBie — paz0aBiieHHON
CEPHOU KHUCIIOTHI C [IHHKOM.

Boluucnenusn
—II0 YpPaBHCHHUAM XUMHWYCCKHUX
peaxLuii;
— MacCOBOM JIOJIM BBIXO/1a TPOIYKTA
peaKknuu
Tema 5. Ob6mas |O0mas xapakTepucTHKa 3JeMeHTOB |[OOBSICHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWHU CBOMCTB dSJEMEHTOB
XapaKTepPUCTUKA V A-rpynsl. OcobenHoctu |VA-rpymiibel U X COEAMHEHUH ¢ y4ETOM CTPOSHMSI UX aTOMOB.
XMMHYECKHX 3JIEMEHTOB [CTPOSHHUS aTOMOB 3THX JJIEMEHTOB, |[XapaKTepu30BaTh (PM3NYECKHE M XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [XapaKTepHble [UIi HHUX CTemneHu [ (ocdopa M uUX coeAMHEHUH (aMMHaka, coled aMMOHMs, a30THOW KHCIIOTHI,
pochop " HUX |OKHCIICHUS. HUTpPaTOB, okcuaa dpocdopa(V) u gochopnoit kucioTsl, pochaToB), cnocoObl UX

coeqnHennsn (10 u)

A30T, pacIpOCTpaHEHUE B NPUPOJE,
duznyeckne 1 XMMHUYECKHE CBOWCTBA.,
KpyroBoport azora B npupoze.
AMMHaK, ero (Qusnueckue U

XUMHUYCCKUC CBOﬁCTBa, TIOJIYYCHHC

MOJTyYCHHUsI, IPUMCHECHUE U 3HAUYCHUE B IPUPOJIC
1 JKU3HU YCIIOBCKA.

OnpeaensTh HOHBI aMMOHHUS U (ochaT-HOHBI B PACTBOPE.

OOBSICHATD CYITHOCTb 3KOJIOTHUYCCKUX npo6neM, CBsA3aHHBIX C HAXO0XICHHUEM
coenuHeHUM a3ota u docdopa B OKpyKarollei cpeae.
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U IIPUMCHCHHC. Comn dAMMOHMHA, UX

dusnueckue
" XUMHUYECKHE CBOIICTBa,
[IPUMEHEHUE. KauecrBeHHas

peaKIys Ha HOHBI AMMOHHSI.
A30THAs KUCIOTa, e€ pusnyeckue

U XHMHYECKHE CBOWCTBa (0OmmIue
KaK TPEICTAaBUTENS Kjacca KUCIOT
u crienuduieckue). Mcronp3zoBanue
HUTPATOB W COJICH aMMOHHS B

KauyecTBe MUHEPATbHBIX
yI100peHMIA.

XUMUYECKOEe 3arps;3HEHHe
OKpYKaIOILIE Cpelibl COCTUHEHUSIMU
azoTa (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO31yXa, IIOYBHI U
BOJI0EMOB).

docodop, QIJIOTPOTIHEIE
MoaU(UKAITTH docdopa,
dusnueckue " XUMHUYCCKHE
CBOMCTBA.

Oxkcua docdopa(V) u dochopnas
KHCIIOTA, ¢busnueckue u

XWMHYECKHE CBOWCTBA, MOJyYECHUE.
KavecTBeHHast peaxius Ha
docdar-noHsl.

Hcnonp3oBaHne docdaToB B
Ka4eCcTBE MUHEPATBHBIX YIOOPSHHIA.
3arpsi3HEHUE MPHUPOJIHBIX BOJAOEMOB
docdaramu.

JleMOHCTpaL U1
Komnexkuuu:  dochop u  ux
COCIIMHCHMUS. BzaumogeiicTrue

[I1aHMpoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMHYECKHE DKCIIEPUMEHTBI,
MIPOBOJIUTH HAOMIOACHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM IKCIEPUMEHTA.
CnenoBarh npaBwiaM 0e30macHOi paboThl B 1aOOPAaTOPUM IPU HUCHOIb30BAHUU
XMMHUYECKOH MOCY bl U 000PYAOBaHUS.

[Ipon3BOIUTE BBIYMCIIEHUS 110 XUMUYECKUM YPAaBHEHUSAM.

Mcrnonb30BaTh MpHU  BBHINOJHEHWM Y4YeOHBIX 3aJaHM TEKCThl Yy4eOHHKa,
CIPaBOYHbIE MaTepuabl (IEPUOJUYECKYIO0 CUCTEMY XMMUYECKHX 3JeMEHTOB /.
1. MenpeneeBa, TabiuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJieil B BOJE,
HIIEKTPOXUMUYECKUN PsIJl HAIIPSDKEHUH METAIlIOB).

Mcrnonb30BaTh TpHU  BHINOJIHEHWH y4eOHBIX 3aJaHUd W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-IIOMYJISIPHYIO JIUTEpPATypy
XUMHUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCJIOTBI C MEJIBIO.
JlabopaTopHble U NMpPaKTHYECKHUE
padoThI
JlabopamopHvie onvimul:
1. BzaumonelictBue
AMMOHHUS C HIENTOYBIO.
2. O3zHakomiieHWE C oOpa3namu
a30THBIX U (PocHOpHBIX yIOOpEeHMIA.
IIpakxmuueckas paboma:
Ne 3. TIlomyuenwue
W3y4ECHHUE €TI0 CBOWCTB.
Bovluucnenusn
— II0 ypaBHEHUSM XUMHUYECKHX
€aKI il

coJiei

aMMMakKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHUX 3JICMECHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUH U

NX COCAMHCHUSA
(10 )

Oo0masn

Yrnepon, AJTOTPOIIHBIE
Mo Ii(pHUKAIH, pacTIpOCTPAaHEHHUE B
pupoe, ¢buznueckue u
XUMHYECKHE CBOMCTBA.

AcopOrus. Kpyrosopor
yriiepoja B pUpO/IE.

Oxcunsl yriaepona, ux GuU3NYecKue
U XHUMHYECKHE CBOWMCTBa, WX
neiicTBE Ha JKUBBIE OPTaHHU3MBL,
MOJTydeHUE

U TpPUMEHEHHE. OKOJIOTUYECKUE
MpoOJEMBbI, CBS3aHHBIE C OKCHIOM
yraepoga(IV); TUIIOTE3a
rI100aJILHOTO MOTEIUIEHUST KIMMATa;
MapHUKOBBIN 3P PeKT.

YronapHas KHCIOTa W €€ COJH, UX
buznueckue u XUMHUYECKHE

CBONCTBA, MOJIYYEHHE u

OOBACHATH O0LIME 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnel 1 X COEIMHEHUH C Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu30BaTh (pusnueckue

M XMMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB YIJEpoAa U KpPEeMHUS M HX
COoeMHEHUN (OKCHAOB YIJIEpOAa, YroJbHOW KHCIOTHI, KapOOHATOB, OKCHJAA
KpEMHUSI, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI HX IOJydYeHUS,
[IPUMEHEHNE U 3HAYECHUE B IPUPOJIE U KU3HU YEIIOBEKA.

OnpenensTb KapOOHAT- U CUIIMKAT- HOHBI B paCTBOpE.

OOBACHATH CYHUIHOCTh HSKOJIOTMYECKHUX MPOOJEM, CBS3aHHBIX C HaXOXKJICHHEM
YTJIEKUCIIOTO Ta3a B OKPYKAIOILIEN Cpeae.

MuTrocTpupoBaTh  B3aMMOCBS3b HEOPraHMYECKMX COCIMHEHUN yriiepoga |
OpraHMYECKUX BEIIECTB.

[[1aHupoBaTh M OCYLIECTBJISITH HA IPAKTUKE XUMHYECKHE ODKCIIEPUMEHTHI,
MPOBOANTH HAOIIOJEHUS, JeNaTh BBIBOJBI IO Pe3yJbTaTaM dKCIIEpUMEHTA.
CrnenoBarh mpaBwiiaM Oe30macHOi paboThl B 1aOOpaTOPUM MPHU UCHOIb30BAHUHU
XUMHYECKON MOCYbI U 000PYIOBaHMUS.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
cnpaBoyHble MaTepuaibl (Ileprognyeckyio cucreMy XMMHYECKHX 371eMEeHTOB Jl.
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MPUMEHEHHUE. KauecTBennas
peakius Ha KapOOHAT-UOHBI.
Vcnonp3oBaHne KapOOHATOB B

OBITY, MEIUIMHE,
MIPOMBIIIICHHOCTH, CEJIbCKOM
XO03sICTBE.

[lepBoHavaibHBIE  MOHATHS 00

OpPraHMYeCKHUX BEIIECTBAX Kak o
COETMHEHHUSX yriiepona:
OCOOEHHOCTH COCTaBa M CTPOCHHS.
[loHsiTHe O OMOJOTMYECKH Ba)KHBIX

BCII[CCTBAX: KUpax, OelKkax,
yIJIeBOAX. MatepuanbHoe
CINHCTBO OpFaHI/I‘-ICCKI/IX nu

HEOPraHUYECKUX COCAMHEHU.
Kpemuuii, ero ¢usnueckue u
XUMHYECKHE CBOMCTBA, MOJTyYCHHE
U IPUMEHEHUE B 3JIEKTPOHUKE.
CoeavHEHUS KPEMHHUS B MPUPO/IE.
OOmue npeacTaBiaeHuss 00 OKCUIE
kpemuusi(IV) u  kpemHueBoit
KIHCJIOTE. CUJIMKATEHI, nx
MCIIONIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIUIEHHOCTH.  BakHeimue
CTPOUTEIIbHBIE MaTepUabl:
KepamMHKa, CTEKJIO, LIEMEHT, OETOH,
Kene300eToH. ITpo6nemsl
0e30MacHOro HCIIOJIb30BaHUS
CTPOUTENBHBIX  MaTepHalioB B
MMOBCETHEBHOW JKU3HU.
J/leMOHCTpaLUK

Mopenn KpUCTAIINYECKUX PEMIETOK
anmMasa, rpadura, MOJICKYJIbI

. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Mcronp30BaTh TPU  BBIMOJHEHWHM  y4eOHBIX 3aJaHUd W B TIpolecce
HCCIICA0BATEIILCKOM JIeSITCIIBHOCTH HAYYHO-TIOMYJISIPHYIO IuTEpaTypy
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHbIE MaTepHuabl, pecypchl MHTepHeTa
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bynnepena.

AncopO1usi pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIaEMm.
[IpoTuBoras. Buneomarepuasi:
CUJIMKATHASI IPOMBIIIJIEHHOCTbD.
Mognen MOJIEKYT OpraHHYeCKHX
BEIIECTB.

JlaGopaTopHble M NpPaKTHYeCKHE

padoThI
Vlabopamopuwiii onvim:
KauecTtBenHas peaxkuus Ha

KapOOHAT-HOH.

[ Ipakmuueckue pabomul:

No 4. IlonydyeHue yrieKuciaoro rasza
KauecTtBenHnas peaxuus HA
KapOOHAT-HOH.

NoS. PemieHne sKCieprUMEHTAIBHBIX
3ajau no reme «Hemeramibi».
\Boiuucnenun

— 10 YpaBHEHHUSIM XHMHUYECKHX
peakuuii, €clIM OJWH U3 PEarcHTOB
aH B BUJIE BOJHOTO PAacTBOpa C

N3BECTHON MaCcCOBOM JI0JIEN
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10 KJIIACC

(2 4 B HEmemro, Becero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

Tembl,

packpbIBalouUe
JAHHBIA pa3aea
NMPOrpamMmbl,
H KOJIMYECTBO YaCoB,
OTBOJMMOE HA UX

u3yuyeHue

OcHoBHoOe coiepxkaHue

OcHOBHBIE BUIbI 1€ATEILHOCTH 00y4aI0IIUXCSA

Pa3zgen 1. MeTaJiibl M X CO

equnenus (50 u)

(10 u)

Tema 1. O0me CBoﬁCTBaJO61ua$1
METaJJIOB

XapaKTepUCTHUKA
XUMUYECKUX 3JIEMEHTOB —
METaJJIOB Ha  OCHOBAaHUU  HX
nojoxkenus B Ilepuoguueckoit

CUCTEME XMMHYECKHUX AJIEMEHTOB
JI. 1. MennaeneeBa W CTPOCHUS
atoMoB.  CTpoeHue  METaJuIoB.
Metainndeckas CBS3b "
MeTalJIn4yecKkasl — KpUCTaJuIMyecKas
peneTKa. DNEKTPOXUMHUECKUI
P HaIpsHKEHUN METAJLIOB.
dusnyeckue u XUMHUYECKHE
CBOICTBa METAaJIJIOB. OO6mue
CIOCOOBI OTYYEHUSI METAIIIOB.

[loHsiTHE O KOpPpPO3UU METAJUIOB U
OCHOBHBIE CIIOCOOBI  3aIIUTBI  OT
koppo3uu. CrutaBbl (cTanb, YyTyH,

PaCKpI)IBaTB CMBICJI H3Yy4YaCMBbIX IIOHATHH U IIPUMCHATL O3TU TMOHATUA IIPU
OIMMCAaHUU CBOMCTB BEIIECTB U MX MPEBPAIICHUIA.

OOBICHATE O6HII/I€ 3aKOHOMCPHOCTU B UBMCHCHUU CBOMCTB DJIEMEHTOB-METAIIOB
1 UX COCIMHEHUN C YUYETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAUIOB, OOmMe (QU3NYSCKUE M XHUMHUYECKUE
CBOICTBa METAJLJIOB.

XapakTepr30BaTh 00LIME CLIOCOOBI TOTYYEHHUS! METAJLIOB.

CrnenoBath npaBuiaM 0e30macHO padoThl B 1a00paTOPUU MPH HCIOIb30BAHUH
XUMUYECKON TTOCY/IBI U 000PYIOBAHHS.

[1Ipon3BOINTE BBIYUCIICHUS IO XUMUYECKUM YPAaBHEHHSIM.

Vcnonb30BaTh MpU  BBINOJHEHUU YYEOHBIX 3aJaHUM TEKCThl y4eOHHKA,
cnpaBoyHble MaTepuaibl ([lepuognueckyro cucteMy XUMUYECKUX AIEMEHTOB Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN M COJIEH B BOJE,
DIEKTPOXUMUYECKUH PSJT HAPSHKEHUH METaJIOB).

Vcnonb30BaTh NpH  BHINOJHEHHMM  y4eOHBIX 33JaHUd W B Ipoliecce
M CCIIE0BATENbCKOM JeATETbHOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
XMMHYECKOTO COJIEPKaHUsI, CIPaBOYHBIE MaTepuaibl, pecypcel MHTepHEeTa

TIOPATIOMUHHM, OpoH3a), ux
[IPUMEHEHHE B OBITY u
MIPOMBIIIJICHHOCTH.

/leMoHCcTpauuu
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O3HakoMJIEHHE C obOpasmamu
MCTAJIJIOB i CILIABOB, HuX
(dbu3uYecKkuMu cBoMcTBaMu. Mojaenu
KPUCTaUIMYECKUX pemeToK
METaJJIOB.

Buneomarepuanst: Koppo3us
METaJJIOB.

JlabopaTopHble H NMPaAKTHYECKHUE
padoThI

Vlabopamopnvie Onvlmol:
O3HakomyIeHME ¢ OoOpa3namu

CIIABOB METAJIJIOB.

3aBHCUMOCTD CKOpPOCTH
peaKUUKu METAJJIA C KUCIOTOU

OT IPUPOJIBI METasIa.

Buviuucnenusn

[0 YPAaBHEHUSIM XHMHYECKUX
peaKuuii, €ClIM OJUH U3 PEarcHTOB
COJICP)KUT MPUMECH

Tema 2. Baxueiimmue
MeTAJIbI 1 ux

COeJUHEHUHA
(40 u)

[[{eounbie MeTaiuiel. [lonoxenue B
[Iepnoanueckon CUCTEME
XUMUYECKHUX diaemeHTtoB J[. U,
MeHnpaeneeBa, CTPOCHHE ATOMOB,
HaxoxneHue B mpupoze.
Dduznyeckne W XUMHYECKHE
CBOICTBa (Ha NpuUMepe HATPUS U
Kanus). OKCUAbl U THUAPOKCHUIBI
HaTpusi U Kanus. lIpumMeHeHue
[ICJIOYHBIX METAJUIOB M  HX
COCIUHEHUMN.
[llenouHO3EMENBHBIE  METAJJIBI
MAarHuii M KaJIbLIMM, CTPOEHUE

aATOMOB. TTonoxeuue B

OOBACHATH 00IME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIJIOB
B TPYIIaX ¥ UX COSAUHEHHH C YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKME W XMMHUYECKHE CBOICTBAa IMPOCTHIX BEIIECTB
METaJUIOB U MX COCAMHEHHH (OKCHUIIOB, THUIPOKCHIOB, COJICH), CIOCOOBI UX
MOJy4YeHHUs, IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YeIOBEKa.
Pacro3HaBaTh ¢ MOMOIIIBIO KAYECTBEHHBIX PEAKINii HOHBI METAIJIOB (MarHus,
QIIOMUHUS, IUHKA, XKeJe3a, MEIH).

[[maHupoBaTh ¥ OCYHIECTBISATh HA TPAKTHKE XUMHUYECKHE OKCIEPHMEHTHI,
IPOBOJIUTH HAOJIOACHNUS, IEJIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM 0e30MacHO paboThl B 1a0OpaTOpUM MPU HUCIIOJIB30BAHUN
XMMUYECKOH MOCyabl U 000pyI0BaHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMUYECKIM YPaBHEHHSIM.

BbicTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha
WHOPMALINIO U3 YIeOHHKA W CITPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIOJB30BATh
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[lepunoanueckon CUCTEME
xumMuueckux osyementoB J[. W.
MennesneesBa.

Haxoxnenue B opupoae.
duznueckue U = XUMHUYECKHE
CBOMCTBA. Baxueimue

coeqUHEeHUs Kalbuus (OKcHum,
rUIpoKcHUa, coiu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs.
AJIIOMUHUN. Ilonoxxenue B
[lepuonnueckoit cucTeMe
xumMudeckux ajementoB J[. .
MeneneeBa, CTpOSHHE aTOMa.
Haxoxnenue B OPUPOJIE.
duznyeckue U XUMHUYECKHE
CBOMCTBA. AmdorepHbie
CBOMCTBa OKCHJA U TUAPOKCH]IA.
JKeneso. [Tonoxxenue B
[lepuonunyeckoit cUcTeMEe
XUMHUYECKHUX DJIEMEHTOB

JI. . Menneneesa, CTPOECHUE
aroma. HaxoxxaeHnue B mnOpupoe.
duznueckue u XUMHUYECKHE
coiictBa. OKCHUIBI, THIPOKCHU]IBI
u comnu xenesa(ll)

u >xeneza(lll).

JleMoHcTpanuu

B3aumoneiicTeue HaTpUusd c
BogoW. OKpaliuBaHWE ITLIaMEHU
MOHAMU HATPUS U KaJlusl.

OkpalinBaHue JIaMEHU
HOHAMU KaJIbIIUs.
B3aumoaencTBHue OKCHIIA

V3y4YEHHBIN [IOHATUIHBIN anmapaT Kypca XMMHUU.

lcnonb30BaTh IpU  BHINOJIHEHWH Yy4eOHBIX 3aJaHUd W B Ipolecce
VCCIIEI0BATEIBLCKON JESATEIIBHOCTH Hay4HO-IIONYJIIPHYIO IuTepaTypy
XMMHUYECKOIO COEp KaHMsl, CIIPABOYHBIE MaTepuaisl, pecypcbl VHTepHeTa
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KaJILIHS C BOOOM.
Buneomarepuansi: ropeHue
bKeJie3a B KMCJIOPOAE U XJIOpeE.
JlabopaTopHble M NPaAKTHYECKHE
padcoTbI Jlabopamophuble
onvimol: O3HakoMJIeHHE C
oOpa3uamMu aJIOMUHUSL U €ro
CIJIABOB.

AmpoTtepHbIe CBOMCTBa
TUJPOKCHUIA AITFOMUHUS.
KauecTBeHHBIE peaKlIMU HAUOHBI
Kesesa.

[ Ipakmuueckue pabomuwi:

Ne 6. JKEctkocth BOIBI WU
METO/Ibl €€ YCTpaHEeHHUS.

No 7. Pemienue
SKCIIEPUMEHTAJIbHBIX 3aJad [0
Teme «MeTaibhy.
Botuucnenusn

— o YpPaBHEHUSIM
XUMHWYECKUX pEaKLUil, €CIH
OAWUH W3 pPEareHToB JlaH B
U30BITKE  WJIHM  COAEPKUT
OPHUMECH;

MacCOBOU IOJIHA BBEIXO14
NPOJIyKTa peaKlluu

Pa3znen 4. Xumusi u okpy:karomas cpeaa (6 u)
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Tema 3. BemecrBa wu |HoBbie MaTepuaibl U TEXHOJIOTUHM {XapaKTEpPU30BaTh POJb XHMHUHU B pa3- JIMYHBIX cepax NEATEIbHOCTH JIOICH,
MaTepuajbl B KH3HM |[BemectBa UM Marepualibl  BOCHOBHBIE BELECTBA M MaTepUalbl, NPUMEHSEMbIE B HXU3HU COBPEMEHHOIO
JeJiI0BeKa [MOBCEIHEBHONW JKH3HU 4YEJIOBEKA/UEIOBEKA.
(6 9) X1MUS U 310pPOBBE. OOBsACHATH yCIIOBHsSI 0€30MacCHOTO HCIIONB30BAaHMUA BELIECTB U XHUMHYECKHX
be3zonacHoe  HCIONB30BAaHUE  |[pEaKIMii B OBITY.
BEIIECTB M XMMHUYECKHMX  |AHaIM3UpOBaTh W KPUTUYECKH OLCHUBATH HHMOPMAIMIO O  BIHUSHUHU
peakiuii B ObITY. [MPOMBILIJIEHHOCTH, CEJIbCKOrO0 XO034KMCTBa, TPAHCHIOpPTa M JAp. HA COCTOSIHUE
[IpuponHbie HCTOYHHUKM (OKPYXKAIOUIEH cpeabl.
YTJIEBOJOPOJIOB (yrosab, [YMeTh OKa3bIBaTh MEPBYIO OMOIIb MPH XUMUYECKUX 05KOTaX M OTPABIICHUSX.
IPUPOIHBIN ras, HedTh), [[IpuHHUMAaTH ydacTHe B 00CYKACHUU MPOOIEM XUMUYECKON U IKOJIOTHUECKON
OPOAYKTHI UX MEepPepaObOTKH, UX |[HAMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TMO3UIUIO 10 mpobieMe u
poJib [pearaTb BO3MOXKHBIE ITyTH €€ PeLeHUs
B OBITY U MPOMBIIIJIEHHOCTH.
OCHOBBI ADKOJIOTUYECKOM
rPaMOTHOCTH. XHUMH4IecKoe
3arpsA3HEHUE OKpY’Karo- IIeu
cpelibl (mpenensHO
JonycTUMast KOHIIEHTpAaLHUs
BeniectB — [1JIK).
Ponp  xumum B peuieHuy
SKOJIOTMYECKUX MPpodIeM
O06001menue
MPOHJIEHHOI0 Kypca
(10 gacos)

[Tpu pa3paboTke paboyeil nporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHbI BO3MOKHOCTU
MCIIOJIb30BaHUS AJIEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOIIUXCS Y4EOHO-METOIUUYECKUMU MaTepualaMu
(MyJIBTUMEIUIHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKHU U 33JJaUHHMKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTYyaJIbHbIE JabOpaTopuu,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMU HU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIbB3YEeMbIMHU JJIsi OOY4YEHHS M BOCHUTAHUS
oOyuaronuxcst ¢ HOJIA, npeicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIOUUMHU TUJAKTUYECKUE BO3MOKHOCTU
HKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00pa30BaHUU.
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IHoaxoap! K OLIECHUBAHUIO INIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy oOuUEHMBAHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJJA HeoOXoAMMO YYUTHIBaTh TaKU€ WHIWBUAYyalIbHBIC
OCOOEHHOCTH MX Pa3BUTHS, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQ/ICHUS YCTHOM KCIPECCUBHOM pPeublo, ypOBEHb pabOTOCIIOCOOHOCTH Ha YPOKE
(McTOIIAEMOCTh ILIEHTPAJILHOW HEpBHOU cucTembl). Mcxonst U3 3TOro, yuyuTelnb
WCIIONIB3YET ISl YYAIUXCS WHIUBUIYAIbHBIE (OPMBI KOHTPOJIS PE3yIbTaTOB
oOyueHuss xumuu. [lpm CHWKEHHOW pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HAPYLICHUSX MOTOPHUKH PYK BO3MOXHO YBEJIMYEHHE BPEMEHM JJIs1 BBIITOJHCHUS
KOHTPOJIGHBIX M CaMOCTOSITENBHBIX paboT. KOHTpONbHBIC, CaMOCTOSTEIBHBIC H
MpaKTUYECKHe pabOThl TPH  HEOOXOJUMOCTH  MOTYT  MpeJjaratbcs ¢
VCIIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOI'O IPOTPAMMHOIO
oOecrieueHus, 00ECIEUUBAIONIETO MEPCOHUPUIIMPOBAHHBIA  Y4eT  y4eOHBIX
JOCTIKEeHUM oOydvaronuxcs. TeKylnui KOHTPOJIb B OpMe YCTHOTO OMpoca MpH
HU3KOM KaueCTBE YCTHOM OKCIPECCUBHOW peyu O0OYyYarolmuxcsi HeoOXOAMMO
3aMEHSITh MTUCbMEHHBIMU (hOpMaMu.

CrnenuajbHble YCJIOBHSA PeaJau3alu JUCUUIINHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJU4ue MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCTIOCOOJICHUN (CrielranbHas KiIaBuaTypa, pPa3jIM4yHOro BHUAA
KOHTaKTOPbl, 3aMEHSIONINE  MBbIIIb, JKOMUCTUKH, TPEKOOJbI, CEHCOpHBIC
TUTAHIIIETHI).

2. JIomKHBI OBITH CO3/IaHBI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
UH(OPMAITMOHHO-00pa30BaTEILHOMN CPEIbl IO XUMUH, BKIIFOUAIOIICH 2JIEKTPOHHBIC
WH(POPMAIIMOHHBIE  PECypChl,  DJIGKTPOHHBIE  00pa3oBaTelIbHBIE  PECYPCHI,
COBOKYMMHOCTh ~ MH(MOPMAIMOHHBIX  TEXHOJOTHH,  TEICKOMMYHHKAIIMOHHBIX
TEXHOJIOTHA, COOTBETCTBYIOIINX TEXHHYECKHUX CPEICTB M TEXHOJOTHH (B TOM
yucie ¢uemn-TpeHaxepoB, MHCTpyMeHTOB Wiki, Hu(poBbIX BUAEO MaTepUanoB U
Ip.), OOecCleurBaroOlUX JOCTHXKEHUE KaxabiM oOydaromumes ¢ HOJIA
MaKCHUMaJbHO BO3MOXKHBIX JUISI HETO PE3yIbTaTOB OOYUCHHUS.
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