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PabGouass mporpamma (nmanee [Iporpamma) mo ydyeOHOMY MpeaMeTy

«Xumusa» paspadborana Ha ocHoBe PI'OC OO0, DenepanbHONH NPOTPaMMbI
BOCIIUTAHUs, C YYETOM pacipe/leIEHHBIX M0 KJIaccaM MPOBEpAEMbIX TPEOOBaHUM K
pesynbTaTtaMm ocBoeHuss OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO
oO1iero ooGpazoBaHMsI.

IHosicuuTeaLHAA 3aMMUCKA

O0mas xapakTepucTuKa y4eOHOro npeamMera « XuMush)

Bxnan yudeOHoro mnpeaMera «XuMHUs» B JOCTHKEHUE LeJIed OCHOBHOIO
oOmiero oOpazoBaHmsi 00YCIIOBICH BO MHOTOM 3HAYCHHEM XHMHUYECKOW HAyKU B
MO3HAHWU 3aKOHOB MPUPOJbI, B Pa3BUTHH NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO3JaHUHU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PAaCIpOCTPaHMUIIA CBOE
BJIMSIHME Ha Bce 00JaCTHU YEJIOBEYECKOTO CYILECTBOBAHUS, 3a/ajla HOBOE BUJCHHE
MHUpa, CTajJla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIBTYpPbl, HEOOXOJAUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>KHUT OCHOBOM JJ11 (hOPMHUPOBAHUS
MHPOBO33pPEHUS YEJIOBEKA, €r0 MPEACTABICHU O MaTEpUaIbHOM €IMHCTBE MHDA;
BOXHYIO  pOJIb  WrparoT  QopMUpyeMble  XUMHUEW  MPEACTaBICHUS O
B3aMMOTPEBPAIEHUAX DHEPrud U 00 DHBOJIOIUU BEIIECTB B  MPHUPOJE;
COBpPEMEHHAas XMMHUS HaIlpaBjeHa Ha pellleHre r100albHBIX MTPOOIEM YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOM, SJHEPTE€TUUECKOM, MUILEBON U 3KOJIOTHMYECKON
0€30MacHOCTH, ITPOOJIEM 3PaBOOXPAHECHMUS.

B ycnoBusiX BO3pacTapliero 3HAYEHUS XMMHUM B JKM3HM OOIIEecTBa
CYLIECTBEHHO TOBBICHJIACh POJIb XUMHUYECKOro oOpa3zoBanus. B miane
COLIMAJIM3AIMM OHO SIBJISIETCS OJHUM U3 YCIOBHA (POPMUPOBAHUS HHTEIJIEKTA
JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIUMBI  JJIst
npuoOpeTeHus: 0OLEKYIbTYPHOTO YPOBHS, MO3BOJISIOUIETO YBEPEHHO TPYAUTHCS B
COIIMYME€ M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOI'0OOPA3HOM KU3HHM OOIIECTBa, IS
OCO3HAHMS BAXKHOCTU PA3yMHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO M 3I0POBBIO
JIpYTUX, K OKpY’Karoled NpUPOJHON cpene, AJIsi TPaMOTHOTO MOBEAEHUS IpHU
MCIIOJIb30BaHUN PA3INMYHBIX MAaTEPUATIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM
KU3HU.

XuMHueckoe 00pa3oBaHME B OCHOBHOW WIKOJIE SIBJISIETCS Oa30BBIM 110
OTHOIIIGHHIO K CHCTEME OOIIero XuMmudeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE O0IIEMY XUMUUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXarT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U MHANBUIYAIbHBIE OTPEOHOCTU. DTUM ONpPENENsIeTCs CYIIHOCTh
oO1iel crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL 00YyYaIOLUXCS CPECTBAMU
y4e0HOTO TIpeAMeTa « XUMHUSD.

W3yuyenue npenmera: 1) crnocoOCTBYyeT peaii3alydd BO3MOXHOCTEH st
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caMOpa3BUTU UM  (PoOpMUpOBaHUS  KYyJIbTypbl JIMYHOCTH, €€ oOued u
(GyHKIHMOHATIBHOM IPAaMOTHOCTH; 2) BHOCHUT BKJIaa B (POPMUPOBAHHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON Y4eOHOI
NEATEIbHOCTH,  SKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX yYMEHUH,
HEOOXOJUMBIX KakK B TOBCEJHEBHOW >KM3HHU, TaKk U B MpodhecCHoHATbHOMI
JESITENIbHOCTH; 3) 3HAKOMUT CO CNeUU(UKON HAyYHOTO MBILIUICHUS, 3aKJIaIbIBACT
OCHOBBI IIEJIOCTHOI'O B3IJIla HAa E€OUHCTBO IPUPOABI W YEJIOBEKA, SBIACTCA
OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaAMOTHOCTU
MOJIPOCTKOB; 4) cnocoOCTByeT (GOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJarOIIuXCs.

Ha3Banubie HampaBieHUss B  OOyYE€HMHM XUMHHM  OOECIEYMBAIOTCS
cnenuPUKON  COAepKaHUS TpeIMeTa, KOTOPBIA SIBISETCA IEJarorHuecku
aJanTUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHUU Ha ONPENEIEHHOM 3Tane e
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKON XWMHUU W HEKOTOPBIX NOHATUH U
CBEACHUN 00 OT/IEIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus mpeaMera cpOpMUpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona K ero usydeHuro. CozieprkaHue CKIAIbIBA€TCS M3 CUCTEMBI HOHITHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMUYECKON pEaKIUH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHs 3HAHMM HAa OCHOBE TEOPETHMYECKUX MPEJCTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYEHHsSI KaK OCHOBBI BCETO €CTECTBO3HAHMWS, YPOBHSA
[Tepuonnueckoro 3akona J[. M. MenzaeneeBa Kak OCHOBHOIO 3aKOHa XHWMUHU,
YYEHHS] O CTPOCHMHM aToMa MW XUMHUYECKOM CBSI3M, MPEACTaBIECHUN 00
IEKTPOIUTUUECKON TUCCONMALMU BELIECTB B pacTBOpax. TeopeTuuecknue 3HaHUs
paccMaTpUBAKOTCSI HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX M  OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHSSA
(GYHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
IPAKTUYECKOIO MPUMEHEHUS U TIOJyYECHHSI U3y4aeMbIX BEIIECTB.

Takass opraHusamus coAepXaHUs Kypca CHOCOOCTBYET HPEICTABICHUIO
XAMHUYECKON COCTAaBIJISIIOIIEH HAYYHOW KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM o0OecreuynBaeTCsl BO3MOXHOCTh (DOPMHUPOBAHUS Yy
OoOy4aromMxcs LIEHHOCTHOTO OTHOUIEHUS K HAayYHOMY 3HAaHMIO M METoJaM
MO3HAHUS B HayKe. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEp’KaHHS Kypca
MPOUCXOJUT C MPUBJICYECHUEM 3HAHUI U3 paHee U3YUEHHBIX KYpCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knaccb» u «dusuka. 7 Kiacey.

Henn n3yyeHus yueOHOro npeamera « XuMHs»
K HanpaBneHuio TNEpBOCTENEHHOM 3HAYMMOCTH TPU  pealu3aliu
oOpa3zoBarenbHbIX (YHKUMA mnpeamera «XUMHS»  TPAJAULMOHHO  OTHOCST
dbopMHpOBaHUE 3HAHWNA OCHOB XMMHMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO



€CTECTBO3HAHHUSA, MPAKTUYECKONW JESATEIbHOCTH 4YelIOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJbTYphl. 3ajadya MmpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUW — BaXKHEWIINX (PAKTOB, TIOHATHHA, 3aKOHOB H
TEOPETUYECKUX TOJOKEHHUM, JOCTYNHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, S3blka HAyKW, 3HAHUW O HAYYHBIX METOJIaX WM3Y4YEHHUS BEIIECTB U
XUMHUUYECKUX PEaKInii, a Takxke B (GOPMUPOBAHUM U PA3BUTUU YMEHUH U CLIOCOOOB
NEATETLHOCTH, CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIOJCHHEM U IPOBEACHHEM
XUMHUUYECKOTO SKCIEPUMEHTa, COOJIIOICHUEM MpaBuil 0€30MacCHOr0 OOpalleHus C
BEILIECTBAMU B MOBCEAHEBHOM KU3HU.

Hapsigy ¢ sTuM 1enu u3ydeHus MpeaMeTra B IporpamMme YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETrO
oOpazoBanus. CerogHss B o0o0pa3oBaHHM 0CO0O 3HAYMMOW  TPHUHAETCA
HanpaBlIEHHOCTh OOydYeHHs Ha pa3BUTHE U  CAMOPA3BUTUE JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSATEIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

B cBI3u ¢ H3TUM T@pU H3YYEHUU TMPEIMETa B OCHOBHOW IIIKOJIE
JIOMUHUPYIOIIIEE 3HAUCHUE MPUOOPEITH TaKue IeJH, KaK:

dbopMHUpOBaHUE UWHTEIUICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY MPUHITHIO PEIICHUIA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

HaIPaBJICHHOCTh 00YUYEHHUsI HA CUCTEMATUYECKOE MPHUOOIICHUE YJalluXcs K
CaMOCTOSITEJILHOM MO3HABATEIHHON JEATETbHOCTH, HAYYHBIM METO/JaM IO3HaHUs,
bopMUPYIOITUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0OecrieueHue yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0yYarOIUMUCS
OMbITa PA3HOOOPA3HON NEITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMM), MUMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

dbopMupoBaHUe YMEHHIH OOBACHSTH W OIEHWBATH SIBIICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAHUY 3HAHUM U OTBITA, IOJYYCHHBIX TIPU U3YyUYEHUU XUMUHU;

dbopMmupoBaHre y  OOYyYaroOlmUXCS TYMAaHHUCTUYECKMX  OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH HKOJOTHYECKU
1[eJIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IEJIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOIIECH TPUPOTHOM CPELBI;

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

[IpuHnmn, ToaXoabl ©W  0ocoOble  oOpa3oBaTelIbHBIE  MHOTPEOHOCTH
oboyuaroruxest ¢ HOIA mo mpenmery «Xumusi» T€ K€, YTO U TPU WU3YUCHUU
buzukm.



Mecto yyeOHOro npeamera «XuMusH» B y4eOHOM ILIaHe
B coorBerctBun ¢ PI'OC OOO «Xumus» sBIdeTCS 00s3aTEIbLHBIM
peMEeTOM Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT M3ydeHHE XUMHH Ha 0a30BOM ypoBHE B 00bEMe 1Mo 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Copepxanue y4eOHOro npeamMmera « XMMHUs»

8 KUIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B KU3HM 4YeloBeKa. Teia W BellecTBa.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe€ COCTOsiHME BewecTB. lloHsiTHE O
METOJaX MMO3HaHUs B XUMHUH. XMMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHnust CMecei.

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

Xumuyeckas (opmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX D3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHAs Macca.
OTHOocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHUHU.

du3znyecKue U XUMHUUYECKUE SIBJICHUS. XUMHUUECKasl peakius U e€ MpUu3HaKu.
3aKOH COXpaHEHUs MacChl BEHIECTB. XUMHUYeCKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHUs, 0OOMEHA).

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM TMOCYIIOH, C
npaBuiamMu paboThl B jabopaTopuu U mpuéMamu oOpaieHusi ¢ 1adbopaTropHbIM
o0opy/ioBaHMEM; H3yY€HHE W OmNHucaHue (HU3NYSCKUX CBOMCTB 0OpasIoB
HEOPTaHWYECKUX BEIIECTB; HabOMo/eHne (HU3NvecKux (TJIaBJICHUE BOCKA, TAsHHE
JbJa, paCTUpaHUE caxapa B CTYIIKE, KHTICHUE U KOHJEHCAIUS BOJIbI) U XUMHUYECKUX
(ropenue cBeud, MpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHCJIOTOM) SIBJICHUM, HAOIIOJIEHNE U ONMCAHKE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX
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, buneTpoBaHue, BBIITApUBAHUE, JTUCTUIUISINS,
xpomatorpadusi), MPOBEICHHE OYUCTKU T[OBAapPEHHOW COJW; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTAaTOB MPOBEACHUS OMNbITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeliue npeacTraBuTeId HCOPraHM4YeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopos — 3eMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B Mpupojae, (puznueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune kucnopona. CrocoOsbl
MOJIyYeHUs] KHUCJIopoAa B JIa0oOpaTOpUM U MPOMBIIUICHHOCTH. KpyroBopot
KucIopoaa B mpupojae. O30H — atoTponHast MOAU(PUKAIINAS KUCIOPOIa.

TennoBort 3DPEeKT XUMUYECKON peaKIuu, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- U DHAOTEPMHUUYECKUE PEaKMU. TOIUIMBO: yrojb U METaH. 3arps3HEHUE



BO3]lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT W mpocrtoe BemecTBo. Haxoxknenue Boaopona B
npupoae, (Qunyeckne W XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

KomuuectBo BemiectBa. Monbs. MomsipHass macca. 3akoH ABorajpo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMUUYECKUM YPaBHEHHUSM.

duznyeckue CBOMCTBA BOAbI. Boma kak pactBopurenb. PacTBOpHI.
HachbllieHHble 1 HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms ewecms 6 gode.l
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Npuposie U B KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HeHne NpUpoaHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coemunennid. Oxcuapl. Kmaccubukamms
OKCHUJIOB:  cojieoOpa3yronue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyronue. HomeHkiatypa okcuaoB (MeXIyHapoIHasi U TpUBUAILHASA).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHUMN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa oOCHOBaHMM (MEXAyHapoJlHas U TPUBHUAJIbHASA).
Pu3nyecKrue U XUMUYECKUE CBOMCTBA OCHOBAaHUU. [loiyueHne ocHOBaHUM.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexyHapoHasi U TpuBHaIbHAs ). OU3HUECKUE U XUMUYECKHE CBOWCTBA KUCJIOT.
Psn aktuBHOCTH MetaiuioB H. H. bekerona. [lonydyeHnne KUcIor.

Comn. Homenknatypa conedl  (MeXIOyHapoAHass W TPUBHAJIbHAA).
PuU3NYECKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

['eneTnueckas CBSI3b MEK/y KJIaCCaMH HEOPTraHUYECKUX COEIMHEHUM.

XUMUYECKUI HSKCIEPUMEHT: Kauye€CTBEHHOE OIpEIEICHUE COAEepKaHUs
KHCIIOpOJia B BO3JyXe; IMOJy4YeHUE, COOMpaHUE, pAaClO3HABAaHUE U M3YYCHHE
CBOMCTB KHCJIOpOJa; HAOJIO/ICHUE B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpalleHusi ropeHus (mokapa); 03HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME HWX CBOWMCTB; IIOJydeHHE, CoOHMpaHWe,
pacno3HaBaHME€ M HW3Y4YEHUE CBOWCTB BOJOpoAa (TOpPEeHHE); B3aUMOJICUCTBHE
Bojoposia ¢ okcugoMm menau(Il) (Bo3MOXHO HCIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaO0/IeHre OoOpaslloB  BEIIECTB  KOJWYECTBOM |  MOJb; HCCIIEIOBAHUE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEIEHHOM MACCOBOM JOJEH PpPacTBOPEHHOTO
BEILECTBA; B3aMMOJEHCTBHE BOJbI C MeETaUIaMH (HAaTpUEM M KaJbIUEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U TIEJI0YEH ¢ MOMOIIbI0 MHINKATOPOB; HCCIIEeOBaHNE 00pa3IloB HEOPTaHUUECKHIX
BCII[ECTB PA3JIMYHBIX KJIACCOB; HAOJIO/ICHNE M3MEHEHHsI OKPACKH WHIUKATOPOB B
pacTBOpax KHUCJIOT M IeJouel; u3ydeHue B3aumojenctBus okcuaa meau(ll) c
PAacCTBOPOM CEPHOM KHCJIOTBI, KHACJIOT C METAUIAMH, PEAKIUA HEUTPAIU3AIINM;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METAJIIa APYTUM M3
pacTBOpa COJM; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1au 1Mo TeMme «BakHeilue

1 KypcuBom o603HaueH y4eOHBII MaTepHal, KOTOPBIH H3ydaeTcsi, HO He BBIHOCUTCS Ha IPOMEXYTOUHYIO M HTOTOBYIO
aTTeCTalHIo.



KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

Iepuoanyeckuni 3aKOH U Ilepnoanyeckas cHCTEeMA
xumuuyeckux 3jemeHToB JI. HWN. MenaeneeBa. CrpoeHne aToOMOB.
XuMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEeaAKIIUN

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. lloHsTHE O
rpynmnax CXOJHBIX JJEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCHUIBI
U TUAPOKCHUJBI.

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuognas #  ATUHHONEpPHOAHAS  (HOPMEI
[Tepunonnueckoit cucreMbl xumudeckux 3emeHToB . M. Menneneesa. [lepuonasl
u rpynnsl. PU3NYECKUA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB IMEPUOAA W
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W30Tombl.  DIEKTPOHBI.
CtpoeHHe AJIEKTPOHHBIX O00JI0YEK AaTOMOB MEpBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnommueckonn cucremnl J[. M. MenneneeBa. XapakTepuCcTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero MojoxeHuto B Ilepuonnueckon cucreme /. . Menneineesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajanyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEpUOJaM. 3HAYCHUE
Ileproguyeckoro 3akoHa u Ilepuoaudyeckon CUCTEMbBI XMMUYECKHUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [[. 1. MeneneeB — yu€HbIN U TpaKIaHUH.

Xumunyeckasi cBs3b. KoBaneHTHas (MOJsipHAas M HEMOJIIpHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMAYECKUX dJIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIEHNs U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUI JKCIEPUMEHT: HU3y4YeHHE OOpa3loB BEIIECTB METAVIOB H
HEMETAJUIOB; B3aWMOJCUCTBUE THUAPOKCHAA LMHKA C pPAacTBOpaMu KHCIOT U
HIEJ0YEH; TMPOBENCHUE OMNBITOB, WIUIIOCTPUPYIOLIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JI0KEHUS, COSTUHEHMS).

MexnpeaMeTHbIe CBSA3H

Peanmnsanust MeXIpEeaIMETHBIX CBS3€M IPU HW3YyYEHUM XUMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATUH, ABJISIOMIUXCA CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTecTBEHHO-HAay4HbIE MOHATHUS: HAYyYHBIH (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KiIaccu(uKamus, IepUOIUIHOCTh, HAOIOJICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIIbI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, ra3, (PU3NYECKUE BEITUUYHMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, ConHIE.

buonorus: dporocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHYeECKasi peaKkIus

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKUX 3JIEMEHTOB
. 1. Menneneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kaus, KAJIBLMA U UX COCTUHEHUN
B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommyeckoi cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus 151 HOMEHKJIAaTypa HEOPTraHUYECKUX BEILIECTB
(MeXIyHapoHas U TpUBHUAJIbHAs). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS
K PpAas3JM4YHBIM KJIaCCaM HEOPraHWYECKUX COCAMHEHWM, TI€HETHYeCKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XMMUYECKUX pEaKIUi IO pa3InyHbIM MpU3HaKaMm (10
YHCIy U COCTaBYy yYacCTBYIOIIMX B PEaKLMU BEIIECTB, MO TEMJIOBOMY 3 (exTy, 1no
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopoctn xumuueckol peakuuu. IloHaTne 00 OOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE 0 TOMOre€HHBIX M TeTepOre€HHBIX
peakuusx. [louamue o Xxumuueckom paeHnogecuu. Dakmopwvl, erudloOwUe Ha
CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCEHUE XUMULECKO2O PABHOBECUA.

OKUCIANTENBbHO-BOCCTAHOBUTEIbHBIE  pPEaKLUHU, DJEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEAKLIUM. CocraBnenue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AIIEKTPOHHOTO OaaHca.

Teopus BJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEANEeKTPOauThl. KaTuoHbl, aHMOHBI. MeXaHM3M JIUCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBs3H. CreneHp aucconuauuu. CHIIBHBIE U
ci1a0bIe 3JIEKTPOJIHTHI.

Peakiuu woHHOro oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUUd HOHHOTO
oOMe€Ha, MOJIHbIE U COKpaIIEHHbIE HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIOT,
OCHOBAaHMW M COJIell B CBET€ MPEACTaBICHUNA 00  IIEKTPOJTUTUYECKOU
nucconuanuu. KauecTBeHHble peakliy Ha UOHBL. [lonsmue o cudpoause coeii.

XUMUYECKUN IKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX
peIéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB U HEMETauloB (rpadura u
anMmasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpHUA), HCCIEIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHMHYECKOM peakIMh OT BO3JACHCTBUS pPa3IMUYHBIX (DAKTOPOB;
MCCIICIOBAHNE DJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLEcca AUCCOLUALINN
KHCJIOT, IIeJoYed M cojedl (BO3MOXHO MCIOJB30BAHUE BUIACOMATEPUAIIOB);
IIPOBEJICHHE OIBITOB, HIUTIOCTPUPYIOIINX IPU3HAKU MPOTEKAHUS PEAKI[UI HOHHOTO
oOMeHa (oOpa3oBaHME OcCajKa, BBIJCJICHHE ra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
WUTKOCTPUPYIOIIUX TPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTEINIBHBIX PEAKIIUI
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(ropeHue, peakiMi pasyioKEeHHs, COCIMHEHHU); PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX PpEAKIUH Ha HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmetanibl 1 MX coelMHEHUSA

OO6miast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3MUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TallOr€HOB. XHMHWYECKHE CBOMCTBA Ha TMpUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUlaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHHUE, NMpuUMeHeHue. [leiicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M 4YejoBeKa. BakHelmme XJIOpUAbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUS.

CrtpoeHue u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHIL.
AmnoTpornHble MOAU(DUKAIIMKM KUCIOpOAa M Cepbl. XUMUYECKHUE CBOWMCTBA CEPHI.
CepoBoaopoJ, cTpoeHue, (pu3nyecKue 1 XuMuyeckue cBoiicTBa. OKCHIIbI CEphl Kak
MPEACTaBUTEIN KUCIOTHBIX OKCUJoB. CepHas Kuciora, (Quanyeckue W
XMMHUYECKUE CBOWcTBa (OOIlIMe Kak TMpEeACTAaBUTENsl Kjacca KHCJIOT |
cnenuuyeckre). XMMUYECKHE PEaKIMM, JIekKAIIMe B OCHOBE MPOMBIIUIEHHOIO
cnocoba mnosydeHust cepHoil Kuciotbl. Ilpumenenue. Coyid cepHOM KHUCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPelbl COSAUHEHUSMH CEpbl
(KUCIIOTHBIE JTOXKIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPENOTBPALLCHUS.

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

A30T, pacrpocTpaHeHUe B MPUPOJE, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3ora B nmpupoze. AMMuax, ero (pu3nyeckue 1 XMMHUYECKHUe CBOICTBa,
noysiydueHrue W mnpumeHenne. Conu aMMOHHUSA, MX (PU3MYECKHE W XHUMUYECKHE
CBOMCTBa, mpuMmeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJlydyeHue, (pu3nueckue W XUMHUYECKHE CBOMCTBa (00IIue Kak
MpEeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). VMcnonpb3oBaHue HUTPATOB U
coJiell aMMOHHS B KQU€CTBE MUHEPAJIbHBIX yI0OpEeHH. XMMHUYECKOEe 3arpsi3HEHNE
OKpYXalollel cpellbl COCAMHEHUSIMU a30Ta (KHUCIOTHBIE MOXAM, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwroTponHble Moaudukaruu  pocdopa, uzMUecKkue U
xumudeckue cBoiictBa. Okcun Gocdopa(V) u pochopnas kucnora, pusudeckue u
XUMHYECKHE CBOWCTBa, noiydeHue. lcmomb3oBanue ¢ochaTtoB B KayecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mast xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

VYrinepoa, amioTporHble MOIU(HUKAIMK, PACTPOCTPAHEHHE B TMPHUPOJIE,
busznueckue M XUMHYECKHE CBOMcCTBa. AjcopOuusa. Kpyrosopor yriepona B
npupoze. OKCuasl yriieposa, ux Qu3nyeckrue U XMMUYEeCKUe CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIeMbl,
CBsA3aHHBIe C okcuaoM yriaepoaa(IV); rumore3a r1100aNbHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DQeKkT. YTompHas KUCIoTa U €€ conu, nx (pu3udeckue u
XMMHUYECKUE CBOWCTBA, MOJydeHUE U NpuMmeHeHue. KauecTBeHHass peakius Ha
kapOooHnatonbl.  HMcmonb3oBanue  kapOOHAaTOB B OBITY,  MEIUIIUHE,
MIPOMBIILICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHavanbHbIE TOHATHS 00  OPraHWMYECKHMX  BEIIECTBaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWIECH, aleTUJIeH, 3TaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonstue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMB0 Op2AHUYEeCKUX U HeOpeaHUuyecKux
coeouHeHull.

KpeMHuuii, ero @usnyeckne W XHWMHYECKHE CBOMCTBA, IIOJYyYECHHE U
npuMenenue. CoeauHeHUs KpemHUsi B mpupoje. OOmume mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. Baowcnetiuiue cmpoumenvHvle Mamepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. IlIpobremvl 6e3onacrozo
UCNONIL308AHUST CHPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTAaHUYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KaUYE€CTBEHHBIX PEAKIMI Ha XJIOPUAUOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXKarolre (GU3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJOT€HHJIOB);
O3HAKOMJIEHME C oOpa3uaMud cepbl U €€  COeAMHEHUSMU  (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa
MOJ, JECWCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEPHOI KUCIIOTHI, MPOBEAECHNE KAYECTBEHHOM PEeakluu Ha
cyab(dar-uoH W HaONMIOJEHHWE TMpU3HAaKa €€ MPOTEKaHUsd; O3HAKOMJICHHE C
¢bu3nueckuMu CBOMCTBaMHM a3oTa, (ocdopa u uX coeguHeHUM (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (HOCHOPHBIX
ynoOpeHuil; moiyueHue, coOupaHue, paclo3HaBaHUE U M3YUYCHHE CBOWCTB
aMMUakKa; IpoBeJIEHNE Ka4eCTBEHHBIX peaklnii Ha MOH aMMOHUs U pocdartron u
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJECHCTBUE KOHIIEHTPHUPOBAHHOM
a30THOM KHCIOTHI C MeEIbI0 (BO3MOXXHO MCIOJB30BaHUE BHIEOMATEPHAIIOB);
U3yYeHUE MOJIeNIel KPUCTALNTMYECKUX PemeETOK anmasza, rpadura, QyepeHa;
O3HAKOMJIEHUE  C  TMPOIECCOM  aacopOUMU  PACTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacno3HaBaHME€ M  M3yYEHHE CBOWCTB  YIVIGKMCJIOIO Trasa; MpOBEICHUE
KaueCTBEHHBIX PEAKIIMA Ha KapOOHAT- W CHJIUKAT- MOHBI U U3YYEHUE MPU3HAKOB
WX TPOTEKaHUS; O3HAKOMJICHHE C MPOAYKIUEH CUIUKATHOW MPOMBIIIJIEHHOCTH;
pellleHue JKCIEePUMEHTANIBHBIX 3a7ad Mo TeMe «BakHelue HeMmeTauibl U UX
COEJIMHEHUSD.
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10 kaacc

MeTauiibl 1 MX COeTMHEHUS

OOmasi XapakTepucTUKa XHMHYECKUX DJJIEMEHTOB — METaUIOB  Ha
OCHOBAHWH UX MOJOXKEHHS B [leproanyecKoil CUCTEME XUMHUYECKUX DJIEMEHTOB
J. . MengeneeBa u crpoeHusi aromoB. CTpoeHue MeTaioB. Mertamnuyeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsl PEHIETKA. DIEKTPOXUMUUECKUU Psif
HanpsOKeHUN MeTayuioB. OU3MYecKue U XUMUYECKHe CBOMCTBa MeTaiioB. OO0miue
CIIOCOOBI TIONTy4YeHUST MeTauioB. [loHSATHE O KOpPpO3WHM METauIoB, OCHOBHBIC
crocoObl 3amuThl WX OT Kopposuu. CraBel (CTaib, YyTyH, TIOPATIOMHUHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounsie MeTaUIBL: MOJIOXKEHUE B lleproanyueckon cUCTEME XUMHYECKUX
sanemeHntoB /. M. MenzaeneeBa; CTpOCHHE HMX ATOMOB; HAaX0XIAECHUE B IMPHUPOJE.
duznyeckre ¥ XUMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kaius). OKcuabl u
TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METauIOB U UX
COCIUHECHUM.

[Ilenouyno3eMenbHbIE  METAJUIBI MarHui W KajgblUMH:  IOJIOKEHUE
B Ilepuonnueckon cucreme xumuyeckux siuemeHToB 1. . Menneneesa; ctpoeHue
MX aTOMOB; HaXOXJICHHUE B Npupojie. Duzndeckre 1 XMuMHUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueiliue coeluHEHUs Kaiablui (OKCUZ, THUAPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomuHMN: nosnokeHne B llepuonnueckonm  CcUCTEME  XMMHMYECKHX
sanemeHnToB JI. M. MeHneneeBa; CTpOCHME aToMa; HAXOXKIACHHUE B MPUPOJE.
dusnyecKkue 1 XUMUYECKHE CBOMCTBA almfOMUHUS. AM(DOTEpHBIE CBOIICTBA OKCH/IA
Y TUAPOKCUA ATFOMUHUSL.

Kenezo: nmonoxenue B lleprpoanyeckon CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aTOMa; HaxOXKJAeHUE B mpuponae. Puznyeckue u
XUMHUUYECKHE CBOMCTBa jkene3a. OKCuabl, TUAPOKCUAbl u conu xene3a(ll) wu
xenesa(lll), ux cocra, CBOCTBA U MOITYUYEHHE.

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMIIEHHE C O0O0pas3llaMHd METAJIOB U
CIUTABOB, WX (DU3UYECKUMU CBOMCTBAMHU; H3YYCHHE PE3yJbTaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHWE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJbIMsd U HATPUSI C BOJOW (BO3MOXHO HCIIOJb30BAaHUE
BHUJICOMATEPUAIIOB); MCCJICOBAaHUE CBOMCTB KECTKOW BOBI, Mpoliecca TOPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO HMCIOJIb30BAaHWE BHACOMATEPHUAIOB); MPU3HAKOB
MPOTEKAaHUSI KAYeCTBEHHBIX pEaKIMii Ha HMOHbI (MarHus, KaJblMs, AJIOMUHUS,
nuaka, xeneza(ll) u xeneza(lll), meau(Il)); HabnrogeHUe M omMcaHue MPOLIECCOB
OKpallMBaHMUS IUIAMEHUM HWOHAMHM HATpus, Kaausg © KalblUs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUAJIOB);, HCCJENIOBaHHE aM(OTEPHBIX  CBOWCTB
TUAPOKCUIA aTIOMUHUA M TUAPOKCHAA IMHKA; PEIICHHE JKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHenmme MeTauibl U UX COCAUHECHUSY.

XuMus U OKpPYKaWIIaa cpeaa

HoBble matepuainsl 1 TeXHOJIOTHH. BeliecTtsa u Mmarepualibl B IOBCEAHEBHOU
JKU3HM 4YeJIOBEKa. XHUMHUS M 3I0pOBbE. be3omnacHoe HCHoJIb30BaHUE BEIIECTB U
XUMHUUYECKUX peakiui B ObITy. [lepBas momolb Npu XUMHUUYECKHUX OXKOTax
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U oTpaBieHusIX. OCHOBBI KOJOTMYECKONW TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpyXxarolei cpeapl (mpeaenbHas nonyctumasi KoHueHntpamus semects — [1J[K).
Pounb XxvMHM B pelIeHNN YKOJIOTUYECKUX MTPOOIIEM.

[TpuposHbIE UCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOIHBIA ra3, He(Th),
MPOIYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

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

MexnpeaMeTHbIe CBSI3H

Peannszanuss MeXIpeaMETHBIX CBS3€M IIPU HW3yYEHUM XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4€pe3 HCIOIb30BaHHE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHATUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTIACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Me ecTeCTBEHHO-HAYUHbIE TOHSTHS: HAY4YHBIN (pakT, TMIIOTE3a, 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, DSJCKTPUUECKHNA 3apsisi, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIMYECKAs
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, €AMHUILIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOpeHusi, MHUKpPODJIEMEHThl, MAaKpOAJIEMEHThl, MHTATEIbHBIC  BEILECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpaybl, TOPHBIC MOPObI, IMOJE3HBIC
UCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

I[lnanupyemblie pe3yabTaThbl OCBOEHHS Y4eOHOro mpeamMera « XuMHs» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa30BaHusl

W3yyenne XuMHM B OCHOBHOW IIIKOJIE HaIlpaBiIC€HO Ha JIOCTHUXKEHUE
OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEAMETHBIX PE3yJIbTaTOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInuHOCTHBIE pPe3yabTaThl

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsI JOCTHTAIOTCS B XOJ€ OOYy4YeHUS XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOU JesiTenbHOCTH OpraHu3aiuiu B COOTBETCTBUU C TPATUITMOHHBIMU
POCCHMCKMMHU  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMHU I[E€HHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWJIAMH M HOPMaMHU IOBEIACHUS W CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATN3AINN 00YYaIOIIIXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKArOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B
JaCcTH:

IlaTpuoTHYECKOT0 BOCTIUTAHUS

1) IEHHOCTHOTrO  OTHOIICHHS K  OTCUECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIICUIO, TIOHUMAHUS 3HAYCHHUS XHUMHYECCKOM
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HAayKH B JKU3HM COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOMU
uHbOpMaIliell O TEepPelOBBIX JOCTIDKCHUSX U OTKPBITHSIX MHPOBOW H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TpEACTaBJICHUS O COLHMAIBHBIX HOPMaxX M IMpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCIEAOBAaTEIbCKOM, TBOPYECKOW W JOPYrMX  BHJAX
NEATETLHOCTH, TOTOBHOCTH K Pa3HO-O00pa3HON COBMECTHOW IEATEILHOCTH IIPH
BBITIOJITHCHUH YYEOHBIX, TIO3HABATEIBHBIX 3a7ad, BBITOJIHCHUN XHUMHYECCKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
U B3aWMOIIOMOIIM B TIPOIECCE OTOW Yy4eOHOH NEeATeNTbHOCTH; TOTOBHOCTHU
OIICHWBATh CBOE TIOBEJIEHWE W TOCTYIKH CBOWX TOBApPHUINCH C MO3WUINAA
HPaABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIE/ICTBUM MTOCTYIIKOB,;

LleHHOCTH HAYYHOT'O IO3HAHUS

3) MHPOBO33PEHYECKUX TMPEJACTABICHUN O BEIIECTBE M XHUMHUYCCKON
peakiyy, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO DAa3BUTHUS HAyKu U
COCTABJISIFONINX OCHOBY JJIsi TOHUMAHHUS CYIIHOCTH HAYYHOW KapTHHBI MHPA;
MpEACTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPUPOIHI,
B3aMMOCBSI3SX YeJIOBEKa C MPHUPOJTHON CPEIOi, O POJIM XMMHH B TO3HAHUH ATHUX
3aKOHOMEPHOCTEH;

4) TI03HaBaTEILHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJTYYCHHE HOBBIX 3HAHUH
0 XUMUH, HEOOXOIUMBIX VIS O0OBSICHEHHUS HAOIFOIaeMBIX TIPOIIECCOB U SIBIICHHIA;

5) mo3HaBaTeNIbHOW, MH(GOPMALIMOHHON W YHUTATEIBCKOW KYJIbTYPBI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIBHOW pabOThl ¢ YYCOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JOCTYIMHBIMU TEXHHUYECKUMHU CpEIACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYyYEHHUIO U MO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIENOBATEIbCKOU
NeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJbTYPbI 3[10POBbSI

7) OCO3HAHUS I[IEHHOCTH >KM3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOCMY
3IOPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KW3HH, OCO3HAHUS MOCIEACTBHI U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHUS aTKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIOJICHUs] TpaBUi OE30MAaCHOCTU TMpPU  OOpAIICHUH C
XUMUYECKMMH BEIIIECTBAMH B OBITY U PEATbHON KU3HH,

TpyaoBoro BocnuraHus

8) mHTepeca K MPaKTUUECCKOMY H3ydYCHHIO Mpodeccuil u Tpyaa pa3IndHOro
poJia, yBaK€HHE K TPYLy U pe3yibTaTaM TPYIO0BOH JAeATEILHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW 10 XWMHH, OCO3HAaHHOTO BBIOOpA
WHUBUTyAJIbHON TPACKTOPUHU MPOJOJIKEHHUSI 00pa30BaHus ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
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yCIEeIHOW po(eCCUOHATIBHON I€ATEIHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHU;
TOTOBHOCTB aJITalITUPOBATHCS B IPO(PECCHOHAIBHOM Cpene;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) sKOJOrMYEcKU IeNecO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAHUs, IOHUMAHUS LIEHHOCTH 370pPOBOI0 U
Oe3omacHOro o0pa3a JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
¢uznyecKOMy M TICUXWYECKOMY 3J0POBbIO, OCO3HAHUS IIEHHOCTH COOJIOJCHHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU pabOTE C BEMIECTBAMHU, a TAKKE B CUTYyaLUsX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUS, MOTydaeMble MPH M3YyYCHUH XUMUH,
JUISl pELLICHMS 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW ITPUPOIHON CPENOU, TOBBIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPbl, OCO3HAaHUS TIJIOOQJIBHOIO  XapakTepa
HKOJIOTUUYECKUX MTPOOJIEM U IyTEH UX PELIEHUs TIOCPEICTBOM METO/I0B XUMHUU;

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

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pPE3yJlbTaTOB BBIACIAIOT 3HAYUMbIC JUIS
(GopMUpOBaHUS MHUPOBO33pEHUS] OOIllEHAyYyHble TMOHATHUA (3aKOH, TEOpHs,
OPUHLIMI, Tunores3a, (akT, CUCTEMa, IMPOLECC, SKCIEPUMEHT U JIp.), KOTOpHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETax M IO3BOJSAIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU
HAay4YHOM KapTUHE MUPA, U YHUBEpPCAIIbHbIE YUeOHbIE ACHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpPbIE O0ECrneYnuBaoT (HOpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4€OHOM
NEeSATEITbHOCTH.

MertanpenMeTHble pe3yibTaThl OCBOEHUS 00pa30BaTEIbHOM MPOTPAMMBI 1O
XUMUHU OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEHCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AEeHCTBUAMH

1) yMeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHHUS TPU OCBOCHUN
3HAHUU: PacCKpbIBATh CMBICI XUMHUYECKHX TMOHATUH (BBIICISATh MX XapaKTepHBIC
IpU3HAKU, YCTAHABIIMBATh B3aWMOCBS3b C JPYTMMH HOHSTHUSMHU), HUCIOJIb30BATH
HOHSTHS JJI1 0OBSICHEHUS OTACNbHBIX (PAKTOB U ABJICHUH; BHIOMPATh OCHOBAHUSA U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKITFOUEHHS;

2) yMCHHEM NpPUMEHSTh B TPOIECCE MO3HAHMS TMOHATUS (IIPEIMETHBIC U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIIH, UCIOJIb3YEMbIE B XUMUH,
npeo0pa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUHA 3HAK (CHMBOJ D3JEMEHTa), XuMudeckas ¢GopMmyla U ypaBHEHHE
XUMHUYECKON peaklMy — MpU PelIeHUuU Y4eOHO-TIO3HABATENbHBIX 3ajay; ¢ yU4ETOM
TUX MOJIEIBHBIX INPEACTABICHUN BBISBISATh M XapAaKTEPU30BATh CYIIECTBEHHbBIE
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MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHbIE CBSI3U WU
IPOTUBOPEUHS B M3y4aeMbIX MpoIeccax M SBICHUSX; Mpejaratb KpUTEPUH IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSTENIbHO BBIOUPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJiee TMOAXOASIIMNA C Y4ETOM CaMOCTOSTEIbHO BBIJICJICHHBIX
KpUTEPHUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSIMHA

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

4) nmpuoOpeTeHre OIbITA MO IJIAHWPOBAHUIO, OPTaHU3AIMU U TPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB: YMEHHME HaOMIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyJIUpOBaTh 00OOUICHUS U
BBIBOJIbI 110 PE3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMSI, COCTABISATh 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, pecypcol VHTepHETa); KPUTHYECKH OIICHHBATh IMPOTUBOPEUYUBYIO H
HEJ0OCTOBEPHYIO MH(OPMAIIHIO;

6) yMEHHEM TpPHUMEHSTh PA3IUYHbIC METOJbI M 3alpPOCHl NPU TOHUCKE H
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUS YYEOHBIX MW TIO3HABATENbHBIX 3a/lad  OMPENEICHHOTO THIIA,
npuoOpeTeHrue  OombITa B O0JIACTM  KCMOJB30BaHHS  MHGOPMAIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBJAJEHUE  KYJb-TYpOH  aKTUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOUPATH
ONTUMaJIbHYyI0 (GOopMy TMpeACcTaBiIeHUs HUHPOpPMAIMM H  WLIIOCTPUPOBATH
perraemMbie 3a7a4ll HECIOKHBIMHU CXEMaMH, JuarpaMMaMu, APYTuMH (hopmamu
rpaduKu U UX KOMOMHAIUSIMU;

7) yMEHHEM HCIOJb30BaTh M AaHAJU3UPOBATh B IIpollecce Y4YeOHOH u
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKarouled NpUpOAHOU
Cpelibl;

YHuBepcaIbHLIMA KOMMYHHKATHUBHBIMH /1€ CTBUSIMHA

8) ymeHueMm 3amaBaTh BOMPOCHI (B XOJ€ JHAJOra W/WIU JTUCKYCCHH) IO
cyuiecTBy  oOcykgaemMoil  TeMbl, (OpPMYyJIHpPOBaTb CBOM  TNPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIOKEHHOM 3a/1a4u;

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

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH MMO3HABATEILHON
U UCCIIEJIOBATENLCKON AESITENFHOCTH MPH PEIICHHH BO3HHUKAIONIMX MPOOJIeM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUK (0O0CYXIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IUTYpMbI», KOOpPAMHALUA COBMECTHBIX JIEHCTBUH,
OIPEEICHUE KPUTEPUEB T10 OLICHKE KaY€CTBA BBIITOJIHEHHON paOOThI U Ap.);

YHuBepcaJlbHBIMM Pery/isiTHBHBIMU /1ICTBUAMH

11) yMeHHWEM CaMOCTOSITENILHO  ONpEACHATh I[ETH  JIeATEILHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJMPOBATH M MNpPU  HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpAaTh Haubonee dPPEeKTUBHbIC
cocoObl pemieHus y4eOHBIX M TO3HAaBAaTEIbHBIX 3a7ad, CAMOCTOSTEIHHO
COCTAaBISAITb WJIM KOPPEKTUPOBATH IPEIJIOKEHHBIM aJrOPUTM JEUCTBUUA INpPH
BBIMIOJTHEHUH 3aJlaHUN C y4€TOM TMOJIyYCHHS HOBBIX 3HAHUM 00 H3y4aeMbIX
O0BEKTaX — BEIIECTBAX M PEaKIUAX; OLIEHUBATh COOTBETCTBHE IOIYYECHHOTO
pe3yJibTaTa 3asBJICHHON 1EIH;

12) ymeHueM UCIIOJIb30BATh M aHATM3UPOBATH KOHTEKCTHI, MPE/IaracMbie B
YCJIOBUHM 33/IaHUM.

IIpeaMeTHBbIe pe3yabTaThI

B cocraBe mnpeaMETHBIX PE3YJIbBTATOB IO OCBOECHUIO 00s3aTEIBHOrO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOM paldodeill MporpaMMoi, BBIAEISIOT:
OCBOEHHBIE OOY4YaIOIIMMHUCSA HayuyHbl€ 3HAHMUsS, YMEHUS U CIOCOObI 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 10 rojJaM OOyYeHHUs U OTPa)KaroT
c(OPMUPOBAHHOCTH Y 00YHAIOIINXCA CAETYIOMIMNX YMEHUM:

8 KJIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M
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, KjiacCU(PUKAIMs peaKklii: peakluu COeIMHEHUs, PEaKIIUU Pa3JIoKEeHHUs,
peakluuu 3aMEeLIEHUs, peakuuu OOMEHa, 5K30- M HHAOTEPMHUYECKUE PpEaKIIUH;
TEIJIOBOM 3P QeKT peakiuu; SIpO aToMa, AJIEKTPOHHBIA CJIOW aroMa, aToOMHas
opbuTanb, paguyc aroMa, XUMHUYECKas CBs3b, MOJSpHAs W HEMOJSpHAL
KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBasl JIOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTPAIlUsI) B pacTBOPE;

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

3)  KCHoJB30BaTh XUMHYECKYIO CUMBOJIMKY JJIsi COCTaBlicHHS (HopmyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

4)  omnpenessATh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OMHAPHBIX
COCUHEHMSIX; CTENEeHb OKHUCJICHHUS OJIIEMEHTOB B OHHApHBIX COCAMHECHMSIX;
PUHA]JICKHOCTh BEUIECTB K OMpPENeIEHHOMY KIJIACCy COEIMHEHUN 1Mo GopMyaM;
BUJI XMMHYECKOM CBSI3U (KOBAJIEHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSX;
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5)  packpeiBath cMbici Ilepuoaudeckoro 3akona [[. M. Mennaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX ToJyiokeHusi B [lepronuueckoil cucreme; 3aKOHOB
COXpPaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO
y4eHHsI, 3aKOHAa ABOTaJpO; OIMUCHIBATh M XapaKTepU30BaTh TAOIMYHYIO (opmy
[leproauyeckoil CUCTEMbl XUMUUECKUX JIEMEHTOB: Pa3inyaTh MOHSATUS «TJIaBHAS
noarpymma (A-rpymmna)» u «rmodounas nmoarpynna (b-rpymnma)», Mansie u 60bIIHE
NEPUObI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOIUIIEe
«Ilepuonnueckas cucrema xummuueckux odaeMmeHTtoB JI. WM. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB W 3apsan smapa, oO0IIee YUCIO BJICKTPOHOB W paclpeiesieHue HX IIo
AIIEKTPOHHBIM CJIOSIM);

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

7)  xapakTepu3oBaThb (ONKMCHIBATh) OOIIME XUMHYECKHE  CBOWMCTBA
BCIIECTB  PAa3JUYHBIX  KJIacCOB, TMOATBEpXKJas  OMHCAaHUE  MPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

8)  mporHo3WpoBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKaHUSI XUMHYECKUX MPEBpAIIECHUN B
Pa3JIMYHBIX YCIOBUSIX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIAPHYIO MAacChl
BEII[ECTB; MACCOBYIO JIOJII0 XMMHYECKOTO dJEMEHTa Mo (popmysie COCTUHEHUS;
MAacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAHUTH PACUYETHI MO YPABHEHUIO
XAMUYECKOU PEAKIINH;

10) nprMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEILHOW JEATCIBHOCTH —
aHajgu3 W CUHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMATH3allHio, KJacCU(pHUKAIUIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — /JI M3YUEHUS] CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HaOJIIOJCHUE,
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 BBIMOJIHEHUIO J1a0OPATOPHBIX XMUMHYECKUX
OTBITOB M0 TOJYYEHUI0O M COOMpaHUI0 Ta3000pa3HbIX BEIHIECTB (BOAOpO/IA H
KHUCJIOPOJA), MPUTOTOBJICHUIO pPACTBOPOB C OMNPEAECIEHHON MacCOBOW J0iei
pacTBOPEHHOTO  BEIIECTBA;  IUIAHUPOBATH M MPOBOAUTH  XHUMHUYECKHE
HKCIIEPUMEHTHI MO0 PACNO3HABAHHUIO PACTBOPOB IIEJIOYEH U 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, METAJUIMUECKAas
CBSI3b, KATHOH, AaHHUOH, OJJEKTPOJHUT U HEDJIEKTPOJUT, DJIEKTPOJUTHYECKAs
JUCCOIIMAITHS, PEAKITUU HOHHOTO 00OMEHa, OKUCIUTEh M BOCCTAHOBUTEITb,
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2)  HCIOJIb30BaTh XMMHUYECKYK) CHUMBOJIMKY JJISi COCTaBJIICHUS (HOpMYyJ
BEILIECTB, MOHHBIX YPAaBHEHHN U YpaBHEHUN OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIX
peaKkuuu;

3)  ompeaenATh BAJICHTHOCTh M CTEIICHb OKHUCICHHS aTOMOB XMMHYECKHX
AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIACCY COEIUHEHMM; BUAbl XUMUYECKOM CBSI3U (KOBaJICHTHOM,
WOHHOM, METAJTMYECKOM) B HEOPTaHUYECKUX COCAMHECHUSX; 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 TIOJTPYIIIT C YYETOM CTPOSHUS UX aTOMOB;

5)  xjaccUpUIMPOBAThL XUMHYECKHE peakiuu (IT0 U3MECHEHHUIO CTCIICHEH
OKHUCJICHHSI aTOMOB XHUMHYECKHUX OJJIEMEHTOB); OMPEACISATh HW3YUCHHBIC THIIBI
XUMHAYECKUX PEAKIINN;

6)  CcOCTaBIATHL MOJICKYJISIPHBIC YpPaBHEHHS pPEaKIMH, XapaKTePU3YIOIIHE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BAHHBIX dJIEMEHTaAMU-
Hemeramuiamu IVA-VIIA noarpynn (yriaepon, kpemHuii, a3zot, (ocdop, cepa,
XJiop), sneMeHtamu-metaiamu [A—IIA nonarpynmn (Hatpuil, Kanuii, MarHui,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (U3NYECCKHE U XHMHUYECKHE CBOWCTBA aMMHAaKa, W
VTJIEKUCIIOTO ra3a, B TOM 4ucle, i1 00OCHOBaHMS CIIOCOOOB MX COOHMpPAHUS U
pacrno3HaBaHUs MPH TOJTYICHHUH B TA0OPATOPHH;

8)  xapakrepu3oBaTh (ONHUCBHIBaTh) OOINME XUMHUYECKHE  CBOMCTBA
BCIIECTB PA3JUYHBIX KJIACCOB, TMOATBEPXKIas dOTO ONUCAHWE NPUMEPAMH
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIHA;

9)  cOCTaBIATH ypaBHEHUS: SJCKTPOIMTUYCCKOW JUCCOIMAIIMHA KHCIIOT,
HIEJIOYEN W COJIEM; TMIOJIHBIE WU COKPAUICHHbIE YPAaBHEHHS pPEAKUUMKA HOHHOIO
oOMEHa; peakIluii, MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOMN CBA3U MEXTY
BEII[ECTBAMHU PA3ITUYHBIX KIIACCOB;

10) cnmemoBaTh MpaBWJaM  TOJB30BaHHUS XUMHUCCKOW TOCYIO0W H
7ab0paTOpHBIM 000pYAOBaHUEM, a TAK)KE MPaBHJIaM OOpaIlleHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XWMHUUYECKHUX
OTBITOB TIO TIOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (aMMUaka H
YTAEKHUCIIOTO Ta3a) (MpU HAJIMYMKA BO3MOXXHOCTH WJIM TIPOBOIUTH BUPTYaJIbHBIC
n1abopaTopHbIe paboThl);

11) npoBOIUTH pEaKIUH, TMOATBEP)KIAAIOIIMNE KAYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM: XJIOPH/I-, HOIUI-, CYIb(daT-,
KapOOHAT-, CWJIMKAaT-, ¢ocdaT-aHUOHBI, THIPOKCHUA-HOHBI, KAaTHOH aMMOHHS H
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
paboThI);
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12) TpPOBOIUTH XUMHUECKUE SKCIIEPHUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUsI PEaKIMi HOHHOTO 0OMEHA; OIpe/iesIeHne XapakTepa cpebl
B pacTBOpax KHUCIOT W WIEJOYE C TMOMOIIBI HWHAUKATOPOB; pPEIICHUE
DKCIIEPUMEHTAJIBHBIX 33Ja4 10 TeMe «DJIEKTPOIUTHYECKAsT JIUCCOLUALUSY.
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 «BaxuHeimme HeMeTauibl M UX  COCAUHEHUS»,  PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(Mp¥ HaTWYUM BO3MOXHOCTH WJIH TPOBOAUTH BUPTYyaJbHbIE Ja00OpATOpPHBIC
paboThI);

13) wHabmomaTh W OMKMCHIBATH XHMHYCCKHE DKCIECPHUMEHTHI (BO3MOXKHO
UCITOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WLIOCTpUpYIOLIKE (U3UUECKUE H
XUMHUYECKUX CBOMCTBA rajJOr€HOB U MX COEIMHEHHM (BO3MOYKHO HMCHOJb30BAHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C O0Opa3laMu XJOPHUAOB (TaJOTCHUIOB);
O3HAKOMJIEHUE C MOJEISIMM KPUCTAUIMYECKUX PEHIETOK  HEOpPraHu4eCKuX
BEILIECTB: METAUIOB U HeMeTauioB (Tpadura W anMasza), CIOXKHBIX BEIIECTB
(xmopuga  HaATpHis);  OMBITHI, WUIIOCTPUPYIOIIME  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakuuu OT BO3ACUCTBUS PA3NIUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; ONBITHI, WIIIOCTPUPYIOLIKE IPOLECC
JUCCOLMAIMM  KUCJIOT, IIeJo4ed W cojied  (BO3MOXKHO  HMCIOJIB30BaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C 00pa3laMi METAJJIOB U CIJIAaBOB; U3YUYECHUE
pe3yibTaTOB KOPPO3MHM METALIOB, B3aUMOJCHCTBUS OKCHAA KajbLUs C BOJOH,
mpolecca TOpEHHs  JKele3a B KHUciaoponae  (BO3MOXKHO — MCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB);  OMBITHl, WJUTIOCTPUPYIOLIUME TPUMEPHl  OKUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PpEAKIU: TOpPEeHHE, peaKkUuu pPa3lIO0KEHUs, COEIUHEHUS,;
O3HAKOMJIEHWE C oOpa3llaMH cepbl M €€ COEAMHEHUSIMU; O3HAKOMIICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa m ux coeguHeHUN (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPHUAIOB), ¢ o0OpasliamMu yAOOpEeHUid; B3auMOCHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MENbIK; HU3YYEHHE MOJENEHN
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJeKyiabl (QyJuiepeHa, MOJEKyI
OpPraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOLIECCOM aJCOpPOLMU PACTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHMBOTra3a; O3HAKOMJIEHUE C
MPOYKIIMEH CUIMKATHOW MPOMBINUICHHOCTH; MPOIECChl OKPAIIMBAHUS TUIAMEHU
KaTHOHAMU METAJIJIOB,

14)  uCcHoJB30BaTh IMOJYYCHHBIC XUMHUCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYalUSIX:-TIPUMEHEHHS BEILIECTB U MaTEpUAJIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MPOU3BOJICTBE, B IMPOLIECCE PEIICHHs] MPAKTUYECKHX 3aJad B IOBCEAHEBHOM
XKU3HH, TPEIYNpPEKICHUS SBICHUM, HAHOCAIUMX BpEI 3J0POBBI0 YEJIOBEKA M
OKpyXXarollled cpeie; NPUMEHEHUs TMPOIYKTOB NepepaboTKU  MPUPOIHBIX
WCTOYHUKOB YTJIEBOJIOPOJOB (Yrojib, NPHUPOAHBIA Ta3, HedTh) B OBITY H
MPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OCJIKOB, YIIEBOAOB JUIsl OpraHu3Ma
YEJI0BEKa;
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10 KJACC

1)  packpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX TMOHSATHH: KOBAJICHTHAS
NOJIIpHAsl CBsI3b, KOBAJIGHTHAS HEMOJIIPHAs CBSI3b, MOHHAS CBSI3b, METAINTUYECKAs
CBS3b, KATHUOH, AHUOH, OJJEKTPOJUT U HEIJIEKTPOJHUT, DICKTPOIUTUYECKAS
IUCCOIMAIS, PEaKIUd HOHHOTO OOMEHa, OKHCIWTEIb W BOCCTaHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, OKHCIEHHE W BOCCTaHOBJICHHE,
oOpatuMmble W HEOOpaTUMbIE pEAKIUU, CKOPOCTh XUMHUUYECKON peakiud,
npenenbHo  gonmyctuMmas — kKoHneHtparus  (IIJK), wmmoctpupoBath — uX
B3aMMOCBSI3b U MPUMEHATH 3TU MOHSTHUS MPU OMUCAHUU CBOMCTB BEIIECTB U UX
IIPEBPAILECHNN;

2)  HCIOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (HOpMyI
BEIIECTB, MOHHBIX YPAaBHEHUN U YpaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ITUX PEaKlUi;

4)  TPOTHO3MPOBATH CBOMCTBA M3YYCHHBIX KJIACCOB/TPYII BEIICCTB B
3aBUCHMOCTH OT UX COCTAaBa U CTPOEHUS; BOBMOKHOCTh IPOTEKAHUSI XUMUYECKHUX
MPEBpAILCHUN B pa3IMYHBIX YCIOBUSX;

5)  NOpPOBOAMTH BBIYHMCICHHSI OTHOCHTEIBHON MOJICKYJIIPHONH M MOJISIPHOM
Macchl BEIECTB; C HMCIOJIb30BAaHUEM IMOHSATUM «MaccoBas JIOJISI XMMHYECKOTO
AIIEMEHTa», «MaccoBas J0Js pACTBOPEHHOT'O BEIIECTBA B PACTBOPE); KOJIMUYECTBA
BeIIeCcTBa, 00bEMA Ta30B;

6) TpOBOAMTH pacyeThl IO yPAaBHCHUSAM XUMHUYECKHUX PCaKIIHM:
KOJIMYeCTBa, 00beMa, MAacChl BEIIECTBA MO HM3BECTHOMY KOJUYECTBY, OOBEMY,
Macce peareHTOB WJIM POIYKTOB PEAKIINH;

7)  cnemoBaTh TpaBWaM  IOJB30BAHUS XMMHYCCKOW TMOCYIOH W
nabopaTopHBIM 000PYI0OBaHKEM, a TaKKe MPaBHIIaM OOpAIleHHsI C BEIECTBAMH B
COOTBETCTBUHM C HUHCTPYKIUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TIONYYEHHIO M COOMpAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOro ra3a) (Mpyu HaJMYMK BO3MOXKHOCTH WJIM MPOBOAUTH BUPTYalbHbIE
nabopaTtopHbIie paboThI);

8)  mpoBOAMTH pEaKIMH, TOATBEPKIAIONIMNEG KAYSCTBEHHBIM COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABaTh OINBITHBIM MYTEM: XJIOpUI-, HOIUMI-,
cynbdar-, KapOoHaT-, cuiIMKar-, (ochaT-aHUOHBI, TUIPOKCUI-UOHBI, KATUOH
aMMOHMSI U KaTHOHBI META/UIOB (MarHusi, Kajiblus, amoMmuHus, xeneza (I1) u
(I1T), menu (II), 1muHKa), TPUCYTCTBYIONIKME B BOJHBIX PACTBOPaX HEOPTaHUUECKUX
BEIECTB; MOATBEpKAaromre amMpOTEpHbIE CBOWCTBA OKCHIOB M THIPOKCHIIOB
ATIOMHUHUS, U IIUHKA (P HAJMYUU BO3MOKHOCTH WA MPOBOAUTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThHI);

9)  HaOmogaTh W OINHKCHIBATH XUMHYECKHE JKCIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB): OMbITHI, WUIIOCTPUPYIOIINE (U3UUECKUE U
XUMHUYECKUX CBOMCTBA TaJIOTEHOB U UX COECIMHEHUN (BO3MOXKHO MCHOJb30BAHHE
BUJIEOMATEPUATIOB); O3HAKOMJIEHME C 0Opa3laMu XJOpUIOB (TajJoreHu0B);
O3HAKOMJIEHUE C MOJEJSIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYEeCKUX
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BEILIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CI0XHBIX BEIIECTB
(xopuga HATpHs);  OMBITHL, WJUIIOCTPUPYIOUIUME  3aBUCUMOCTb  CKOPOCTH
XUMUYECKON PpEeaKIMi OT BO3JACHCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB; OMBITHI, WIUTIOCTPUPYIOLIUE MPOLIECC
AUCCOIMAIMN  KHCIIOT, ImeJoYedl u cojeil  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMHi METAJIJIOB M CIUIABOB; U3yUEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpPEeHHs JKeje3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); OMBITHI, WUIIOCTPUPYIOMIUE TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI: TOpEHUEe, PEaKIMH pa3JoKEeHUs, COCIUHEHMS,;
O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COCAMHEHHUSIMHU; O3HAKOMIICHHE C
dbu3uyeckuMu CBOMCTBaMHM azoTa, ¢ochopa U HMX COCAMHEHUU (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEpPUaAJIOB), ¢ oOpasliaMu yAoOpEHUH; B3auUMOJICHCTBHE
KOHIIGHTPUPOBAHHOM a30THOM KHUCJOTBI C MEAblO; H3ydyeHHUE Mojierei
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKyl
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHHE C MPOIECCOM aJCOPOIIUU PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMIICHHE C
MPOIYKIIUEH CUIIMKATHON MPOMBIIIUICHHOCTH; TIPOIIECCH OKPAIIUBAHUS TUTAMCHH
KaTHOHAMH METAJIJIOB;

10) wcmonb30BaTh TOJAYYCHHBIC XUMHUYCCKHE 3HAHHS B Pa3IMYHBIX
CUTYaIMsIX: PUMEHEHHUs BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOM3BOJICTBE, B IMPOIECCE PEHICHUSI MPAKTUYECKUX 3a7a4 B IMOBCEIHEBHOU
KU3HU, TPENYNPEKICHUS SBJICHUN, HAHOCSIIMX BPEa 3/I0pPOBbIO0 UETOBEKA U
OKpYXalollel cpeae; MPUMEHEHUS TPOJYKTOB TMepepadOTKH MPUPOJIHBIX
HUCTOYHUKOB YTJIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, HedTb) B OBITYy H
MPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OEIKOB, YIJEBOJOB I OpraHu3Ma
YeII0BeKa;

11) npUMEHATH OCHOBHBIC ONEpaIlMi MBICIUTCILHON JEITeIbHOCTH JIIs
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 YYCOHBIX 3aJaHHM, ITOJTOTOBKE
IPOEKTHBIX W HCCIEAOBATEIIbCKUX PadOT HAyYHO-TIONYJSIPHYIO JIUTEpaTypy,
CIIPaBOYHBIE MaTepHaIbl, UCTOYHUKH WHGOpPMAIMK B ceTn VIHTEpHET;, BIaaeTh
npuemMamMu TnpeobpazoBaHus WHGOPMAIIMM W3 OJHOM 3HAKOBOW CHCTEMBI B

APYTYIO,

23



8 KJIACC

TEMATHYECKOE IINIAHUPOBAHUE

(2 1 B Heeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPeMsl)

Tembl,
packpbIBaloe
JaHHBIN pa3aen

NMPOrpamMmbi,
H KOJIMYECTBO YaCoB,
OTBOJAHMMOE HA X
u3ydeHue

OcHoBHoOe coepxkaHue

OcHOBHBIE BUIbI 1€ATEIbHOCTH 00y4aI0IIUXCA

Pa3nen 1. [lepBonavan

bHbIe XUMHYecKkue moHsiTus (20 1)

Tema 1. Xummus
BasKHaA 00J1acTh
ecTeCTBO3HAHUSA "
MPaKTHYECKOM
esATeJIbHOCTH
JeJI0BeKa

(59)

I[Ipeqmer xumuu. Pons xumuu B
SKU3HU 4YeJllOoBeEKa. XUMHUSA B CHUCTEME

HayK.
MeTobl T03HaHUS B XUMUH.

Tema wm BemecTBa. Duznyeckue
CBOMCTBa BEIICCTB. ArperaTtHoe
COCTOSTHHE BEIIIECTB. YucTele
BCIECTBA H CMECH.

CrocoObl  paslieleHus  CMeEcei.
Ddusznueckue 51 XUMHYECKHE
siBiieHus. [Ipu3Haku W ycioBHS

IMPOTCKAHUSA XUMHUYICCKUX peaKIII/II\/JI.
3HAKOMCTBO € IpaBUIaAMU
0e30MmacHOCTH U npuéMamu paboThI
B XUMHUYECKOH 1a00paTOpHH.

JleMoHcTpanuu

1. JlaboparopHoe
o0opyIoBaHUE.

2. Paznnunbie BUJIBI

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

PackpbIBaTh poiib XMMHUHM B IIPUPOJE U KU3HM YEJIOBEKa, €€ CBI3b C APYTrUMU
HayKaMHu.

PaznuuaTh YyMCThIE BEIIECTBA U CMECH; OJJHOPOAHbIE U HEOJHOPOIHBIE CMECH.
Paznmuarts (1)I/I3I/I‘-IGCKI/I€ U XUMHYCCKHUCEC SIBJICHUA.

OnpenensTs NPU3HAKU XUMUUYECKUX PEAKLUN U YCIOBUS UX IPOTEKAHUS.
CrnenoBarh MpaBuJiaM II0JIb30BaHUSI XUMHMUYECKOW MOCYIOM M 1a0opaTOpHBIM
000pyI0BaHKEM, a TaKXe MpPaBHJIaM OOpaIleHUs ¢ XUMUYECKUMHU BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLIMSAMHU I10 BHIMOJIHEHUIO TPAKTHUECKUX PadoT.
HJ'IaHI/IPOBaTB U TIIPOBOAUTH XUMHUYECKHH OKCIICPUMCHT II0 HU3YYCHHIO U
ONMMCAHHUIO (PU3MUYECKUX CBOMCTB BEIIECTB, CHOCOOOB pa3leleHusl cMmecel

BEILIECTB.
Vcnonb30BaTh NpHU  BBHIMOJHEHUM Y4eOHBIX 3aJaHUil M B Ipolecce
HCCIIEI0BATEIbCKON JEeSTENbHOCTH HAyYHO-MOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIepKaHus, CIIPABOYHBIE MaTepuaisl, pecypcel IHTepHeTa.
BeicTpanBaTh pa3BEPHYTbIE INHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
MH(OPMALIMIO U3 YUeOHHMKA U CIIPABOYHBIX MaTepHAJIOB, IPAMOTHO HCIIOJIb30BaTh
V3YYEHHBIN MOHATUWHBIN annapar Kypca XUMHH.
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XUMHYECKON MOCY/bI.
3. O0pas1bl BEIIECTB.
4. CrocoObl pa3zielIeHUs] CMece

(¢unsTpoBanme, BBINIApUBaHHE,
TUCTUJUISIIMS, XpoMaTorpadus).
JlabopaTopHbIe U

NMpaKTHYecKue padoTsl
VlabopamopHvle onvimul.

Onucanne  (HU3UYECKUX  CBOWCTB
BelecTs. PasneneHne cmecu  C
MOMOIUIbI0 Maruura. [lpakmuueckue
pabomui:

Ne 1. IlpaBunma pabotel B
nmabopaTopun u PUEMBI
oOpamieHuss ¢ 1abopaTOpHBIM
000pyTI0BAaHUEM.

No 2. Paznmenenue cmeceil (Ha
npumepe OYUCTKH
MOBapEHHOM COJIN)

Tema 2. BemecrBa

U XMMHYECKHEe PeaKnuu
(15 u)

ATOMBI U MOJIEKYJIbl. XUMUYECKUE

DIEMEHTHl.  3Haku  (CHMBOIIBI)
XUMHYECKHUX JJIeMEHTOB. [IpocThie
131 CJIOKHBIE BEIIECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢opmyina. BareHTHOCTH
aTOMOB ~ XHMHYECKHX  3JIEMEHTOB,
3aKoH IOCTOSIHCTBA COCTaBa
BemiecTs. OTHOCUTENbHAS aTOMHAas
Macca. OTtHOCHUTENbHAS
MOJIEKYJIIpHas Macca.  MaccoBas
JI0JIs1 XUMUYECKOTO DJIEMEHTA B

COEJTMHEHUH. dusnyeckue 15|

[IpMEHSTh €CTECTBEHHO-HAayUHbIE METO/IbI IO3HAHUS (B TOM 4KCIIe HAOJI0IeHUE,
MOJICIUPOBAaHUE, DSKCIIEPUMEHT) M OCHOBHBIE OINEpallid  MbICIUTENbHON
NesATeNIbHOCTH  (CpaBHEHHUE, KiaccuuKauus) s M3y4yeHUs BEIIeCTB U
XUMUYECKHUX PEAKIIHM.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB M MPUMEHSTH 3TU NOHSTHUSA
[IPY OIIMCAHUM CBOMCTB BEILECTB U UX MPEBPALLECHUI.

Paznnyath pusnueckre u XUMUYECKUE SIBJICHUS, OOBSICHITH UX CYIIHOCTh C TOUKH
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

OnpenensiTb NPU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX POTEKAHUS.
OOBACHATH CYIIHOCTh (PM3NYECKUX U XUMUYECKUX SBJICHUN C TOUKH 3PEHUS
AQTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

KnaccuduupoBaTh XUMHUECKUE peakuu (110 YHCIY U COCTaBYy pearupyromux u
00pa3yromuxcs BEIMIECTB).

XUMHUYCCKUC ABJICHHA.

CocraBnsath GopMyinbl OWHAPHBIX BEIIECTB IO BAJICHTHOCTH H OIPEACIATH
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Xumuueckass peakuus. [IpuzHaku

W YCJIOBHS MPOTEKAHUS XMUMHYECKUX
peakiuii. XMMUYECKUE YPaBHEHHUS.
Tuner XUMHUYECKUX peakuuii
(coenuHeHus, Pa3IoKEeHHUS,
3aMeIIeHUs, obmeHa). 3akoH
COXPaHEHUS MAaCChl BELIECTB.
M. B. JlomoHOCOB
YUEHBIN-IHIIUKIIOTIETUCT.
JleMOHCTpaL Ul
dusnueckue sBJICHUs (pacTUpaHUE
caxapa B CTyNKe, KWIIEHUE U
KOHJICHCAIIUSI BOJIBI U T. J1.).
XuMuyeckue sBJICHHS  (TOpeHHe
CBEYH, pasznoxkeHue caxapa,
B3aMMOJICIICTBIE CEPHOM KUCIOTHI C
XJIOPHIOM  Oapwisi,  pa3ioXKCHHE
TUAPOKCH 1A meau(Il),
B3aUMOJICHCTBUE JKelle3a C CEpou,
B3alMOJICIICTBHE xKenesza c
pactBopom costrt meau(1l)).
OnbIT, WUIIOCTPUPYIOMIHI
COXpaHEHHUs MaCCHhl.
JlabopaTopHble M NPaKTHYECKHE

3aKOH

padoThI

VlabopamopHule onvimul:

[Tpumepbl  (u3HYECKUX  SIBICHU
(mnaBiieHUE BOCKA, TAasHHUE JIbJIA).
[IpuMepsl  XMMHUYECKUX  SIBICHUMN

(MpokanvMBaHWEe MEIHOW MPOBOJIOKH,
B3aMMOJICCTBHE Mejla C KHCJIOTOM),
Mopenu aTOMOB U MOJIEKY/I.
Bovluucnenusn

BaJICHTHOCTH 110 (pOpMYyJiaM BEILIECTB.

PaccTaBisiTh KO3 (PUIIMEHTHI B ypaBHEHUSX XUMUYCCKUX PEAKIIHIA.

CnenoBaTh MNpaBWiIaM IOJB30BAaHUS XUMHUYECKOW MOCYI0M U J1a00paTOpHBIM
00opyIOBaHUEM, a TAK)KE MPABUIIAM OOpAICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKLHUSMU IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB.
Vcnonb30BaTh TpU  BBINOJIHEHWM Y4eOHBIX 3aJaHW W B IPOLECCe
MCCIIEIOBATENbCKOM JeSITeNIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
XUMHUYECKOTO CO/IEpKaHus, CIIPaBOUYHbIE MaTepHalibl, pecypcsl HTepHeTa.
BricTpanBath pa3BEPHYTHIE MHUCHMEHHBIE U YCTHBIE OTBETHI C OINOpPOil Ha
nH(OpMaIHIO U3 YIeOHHUKA U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIB30BATh
M3y4YCHHBIN MOHATUMHBIN anmapaT Kypca XuMUU
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— OTHOCHUTEJILHOM MOJIEKYJISIPHOU
MAaccChl BELIECTB;
MacCoOBOM  JOJM  XUMHUYECKOTO
QiieMeHTa 110 GopMysie COETUHEHUS

Pa3znen 2. BaxkHeiimne npeacraBure/n Heoprannyeckux Bemects (30 u)

Tema 3.
Kucsopona.
IlonsiTHe 00 OKCHIAX

(5 )

Bo3nyx,

Bo3nyx — cmecs razoB. Cocras
Bo3ayxa. Kuciopon — aieMeHT u
npoctoe  BemecTBo.  O30H
QJJIOTPOIIHAS MOIU(PUKAIHS
KHCII0pO/a. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XMMUYECKHE CBOWCTBa (peakuuu

OKHUCJICHUS, TOpeHue). YCJIOBHUS
BO3HUKHOBEHUSI W  TPEKpaIICHHS
ropenus. [lonsitue

00 OKCHIax.
CriocoObl TONIyueHUs KUCIOpoJa B
1a00pPaTOpUM U MPOMBIIICHHOCTH.

[I[pumeHeHne KHUCII0pOoa.
KpyroBopot kuciaopoia B IpUpoJE.
TeroBoit  3pdexT XumMHueckoin
peakuuuy, MIOHSTHE 0
TEPMOXUMHUYECKOM ypaBHEHUH,
DK30- u SHAOTEPMHUUYECKUX
peakuusx.

TormBo (HedTh, yroip M MeTaH).
3arpsi3HeHue BO3/yXa, CIOCOObI €ro
peOTBPALICHHUS. Ycunenue
napHUKOBOTO 3 dexTa, pazpyuieHue
030HOBOTO CIIOS.
J/leMOHCTpPaLUK

Bsaumoneiictue pocdopa, cepbl

PackpbIBaTh CMBICT HM3y4aeMbIX IOHATHUN W TMPUMEHSATh 3TH TOHATHS TIpHU
ONMCAaHUM CBOMCTB BEUIECTB U UX MPEBPAILICHUH.

XapakTepru3oBaTh (OMHUCHIBATH) COCTAB BO3AYyXa, (PU3NUYECKHUE U XUMHUYCCKHE
CBOMCTBA KHUCIOPOAA, CIHOCOOBI €ro IMOJy4yeHUs, MPUMEHEHHUE U 3HAYCHUE B
MPUPOJIE U )KU3HU YEJIOBEKA.

CpaBHHMBATh PEAKIIMY TOPEHUS U MEIJIEHHOTO OKUCIICHUSI.

Cobupats npubOPHI AJIs MOTYYSHHS KUCIOpOAa (BBITECHEHHUEM BOJIbI M BO3/1yXa).
Pacrno3HaBaTh ONBITHBIM MYTEM KUCIOPOJ.

lcronb30BaTh XMMHUYECKYIO CHMBOJIMKY IS COCTaBJICHHS (DOpPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMUYECKUX PEAKIUI C y4aCTHEM KUCIOPO/a.
OOBACHATH CYIIHOCTh JKOJIOTMUYECKUX MPOOJIeM, CBA3AHHBIX C 3arpsi3HECHHEM
BO3/1yXa.

CrnenoBaTh mpaBmiiaM 0e30MMacHON pabOThI B J1a0OPATOPUU MPU MCIOJIb30BAHUH
XUMHYECKOH IMOCYIAbl W OOOPYJAOBaHHS, a TaKXKe IpaBUiIaM OOpalieHus C
rOPIOYMMH BELIECTBAMH B OBITY.

[[nmaHupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XHUMHYECKHE OKCIEPUMEHTHI,
MTPOBOJUTH HAOIIOICHUS, Ie7aTh BEIBOJIBI 10 PE3YJIbTaTaM dKCIIEPUMEHTA.
Y4yacTBOBaTh B COBMECTHOM pabOTe B rpyIire.

Vcronb30BaTh MpU  BBINOJIHEHWHM YYEOHBIX 3aJaHUl | npoiiecce
HCCIICI0BATEILCKOM JIeATEeIIbHOCTH Hay4YHO-TIOMYJIIPHYIO JTUTEPATYPy
XUMHUYECKOTO COJIepKaHUsl, CIPABOUHbIE MaTepualsbl, pecypcel HTEpHeTa.
BricTpanBath pa3BEpHYThIE NHUCHMEHHBIE M YCTHBIE OTBETHI C OIMOPOW Ha
nH(OpMaINIO U3 YUeOHUKA M CIIPABOYHBIX MaTepUaIOB, TPAMOTHO HCIIOIb30BATh
3y4EHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU.

B
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1 JKEJIE3a C KUCIOPOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUICOOIIBITOB).
Onpenenenue CoJIepKaHUs
KHCIIOpPOJIa B BO3AYXE.

OnbITHI, JEMOHCTPUPYIOIIUE
YCIIOBUS BO3HUKHOBEHUS u
[IPEKPALLEHUS TOPEHUS.
JlaGopaTopHble U MpPaKTHYECKHE

padoThI
Vlabopamopmbwiii onvim:
O3HakoMieHue ¢ oOpasuamu

OKCUJIOB. [ Ipakmuueckas paboma.
Ne 3. Ilomydenue u cobupanue
KHCIIOPOJ1a, M3y4eHUE €T0 CBOMCTB.
Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOpOoaa
1 030HAa Ha OCHOBAaHUHM aTOMHOM
MAaccChl XUMHYECKOI'0 dJIEMEHTA

Tema 4. Boaopon.
IlonsiTue 0

KHCJI0TaxX M COJISIX
(5)

Bomopony — 21eMEHT M IpocToe
BemiecTBo. Haxoxxaenue B npupose,
q)HSI/I‘IeCKI/IG u XUMHUYCCKUC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETaJlJIa- MU U
OKCHJIaMH METaJUIOB), IIPUMEHEHHUE,
CITOCOOBI TOJTyUEHUS.

[ToHsITHE O KUCTTOTaX U COJIAX.
JleMOHCTpaLUH

[TosryueHue, cobupanue u
pacro3HaBaHUE BOJOPOJIA.

[ openue Bonoposa.

BzaumoneiicTBue BOJIOpOJIA

okcugom meau(Il).

C

PackpbIBaTh CMBICI M3y4YaeMbIX HOHATHH M HPUMEHATH STH HMOHATHS TpPU
OIMCaHUU CBOMCTB BEILECTB U UX MPEBPAILECHHH.

XapakTepr3oBaTh (OMUCHIBAaTh) (U3MUECKHE U XMMHUYECKHE CBOMCTBA BOJIOPOAA,
CIOCOOBI €ro MOJyYeHHs], IPUMEHEHHUE.

ColGupats mpubOop 111 MOTYyUEHUS BOJIOPOIA.

Vcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHeM BOAOPO/a.
CrnenoBath npaBuiiaM 0€30MacHON pabOThl B J1a00OpaTOpUU MPH UCHOIb30BAHUHU
XUMHUYECKON TMOCyIpl M OOOpYyAOBaHHSA, a TaKXKe IpaBHJaM OOpalieHusl ¢
rOPIOYMMHU BEILIECTBAMH B OBITY.

[lnanupoBaTh W OCYUIECTBIATh HAa MPAKTUKE XHMHYECKHUE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOICHHUS, JIeNIaTh BBIBOJIBI IO PE3yiIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyme.
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JlabopaTopHbIe 71
NMpaKTHYecKue padoTsl

Vlabopamopmubwiii onvlm:
BszaumoneiicTBue KUCIIOT C
MeTaJIJIaMH. Ilpakmuueckas
paboma:.

Ne 4. Ilomyuenue u coOupaHue
BOJIOpPO/1a, U3YUEHUE €T0 CBOMCTB.
Botuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM aTOMHOH MaccChl
XUMHYECKHUX DJICMEHTOB

Tema 5. KosinuecTBeHHBIE

OTHOLICHUHA B XUMHUH
(4 9)

KomnnuectBo BeliectBa. MoJb.
Momsipaast Macca. 3akoH
ABorazpo. MonsapHblii  00BEM
ra3oB. Pacuérel mo XUMHMYECKUM
YPaBHEHUSIM.

J/leMOHCTpaLUsA

OOpa3ibl BEHIECTB KOJIMYECTBOM 1
MOJIb.

Botuucnenus

— 00BéMa, KOJIIMYecTBa BEIIECTBA
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BEIIECTBA  WJIH
00BEMY;

— 00BEMOB Ta30B MO YPaBHEHUIO
peakiu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHHI Ta30B

PackpbIBaTh CMBICI M3y4YaeMbIX MOHATUH U NPUMEHATH OTU IOHATHS, a TAKXKE
M3y4YEHHBIE 3aKOHBI M TEOPUU JJIs PELICHMS paCYETHBIX 3a/1a4.

BbIUnCIIATE MOJIIPHYIO MAacCy BEIIECTB; KOJIMYECTBO BeEIECTBa, O00bEM rasa,
MacCy BELICCTBA,

[IpoBOoauTh pacu€Tel IO YPABHEHMSIM XUMHUYECKMX PEAKLUI: KOJIMYECTBa,
00bEMa, Macchl BELECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHToB
WM IPOJYKTOB PEAKIUH.

BeicTpanBaTth pa3sBEPHYTHIE NHUCBMEHHBIE W YCTHBIE OTBETBI C ONOPOM Ha
nHpOpMalHIO U3 YUIeOHHKA U CIPAaBOYHBIX MAaTE€PUAIOB, IPAaMOTHO UCIOJIb30BATh
M3y4EHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH

Tema 6. Bona.
PacTrBopbl. IlonsiTue

00 OCHOBAHMAX
(59

du3ndyecke  CBOWCTBA  BOJBI.
AHaIn3 W CHHTE3 — METOJbI
M3y4ECHUS COCTaBa BOBI.
XUMHYEeCKHEe CBOWMCTBA BOJBI

(p CaKIuu ¢ METajljlaMu,

PackpsIBaTh CMBICI MU3y4aeMbIX MOHATUN U MPUMEHATH 3TU IOHATHS NPU
ONMCAHUU CBOMCTB BEILECTB U UX MPEBPALLECHUMN.

XapakTepu30BaTh PU3NUECKUE U XUMUUYECKHE CBOIICTBA BOJIBI, €€ pOJIb KaK
[PACTBOPUTEIISI B IPUPOIHBIX MPOLECCAX.

CocCTaBIIAITh YpaBHCHHA XUMHUYCCKUX peaKHI/Iﬁ C y4aCTueEM BOJBI.
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OKCHIaMU METaJLJIOB u
HEMETAJLIOB).
CocraB ocHoBaHuii. IloHarne 00
WHIMKATOpaX.

Bona xak pacrBoputens. PacTBopsI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
HaCBIH_IGHHBIe U HCHACBIIIICHHBIC
[PacTBOPBIL. MaccoBas JIOJIst
BELIECTBA B paCTBOPE.

Ponb pacTBOpOoB B mpupoje U B
PKU3HH YesioBeka. KpyroBopoT BOJIbI

B IIPUPOJIE. 3arpsi3HeHue
NpupoAHbIX BoA.  OxpaHa u
OYMCTKA IPUPOIHBIX BOJI.
/leMoHCcTpa MU

DNEKTPOJIN3 BOJIbI; CUHTE3 BOJBI;
B3alMO/ICIICTBUE BOJbI c
metauiamu (Na, Ca) (BO3MOXKHO
MCIIOJIb30BaHUE

BHJICOMATEPHAIIOB).

PacTBopeHune BelIeCTB ¢ pa3IMYHON
[PacTBOPUMOCTBIO.

MccnegoBanue pacTBOPOB KUCIOT U
[1eJ104Yel C MOMOUIBI0 UH/IUKATOPOB.
JlaOopaTopHbIe H IPAKTHYECKHE
padoThI

[/ Ipaxmuueckas paboma:

No 5. IlpuroTtoBiieHHE PAcTBOPOB C

ONpPEACIEHHON  MAacCOBOM  JOJIEMN
PACTBOPEHHOTO BEILIECTBA.
\Boiuucnenusn

C HCIIOJIb30BAHUEM IIOHATHA
«maccoBaid J0JIA BCIIECTBa B

OOBSCHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C 3arps3HCHHEM
[IPUPOJHBIX BOJ, CIIOCOOBI OUMCTKU BOJBI OT MPUMECEH, MEphI IO OXpaHe BOJ OT
3arps3HEHUSI.

[lnanupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
[MPOBOIUTH HAOIIOICHUS, J€JIaTh BHIBOBI 10 PE3yJIbTaTaM SKCIIEPUMEHTA.
CrnenoBath npaBuiam 0e30macHOM paboOThl B J1a0OpaTOPUU MPU HCIOIb30BAHUU
XUMHYECKON TIOCYIbI B 000PYIOBAHHS.

[IpoBOANTH BBIYUCIICHUS C MPUMEHEHHUEM IOHITHUSI «MaccoBasi J0Js BEIIECTBA B

pacTBope».
Vcnonb30BaTh NpU  BBIIOJHEHMHM Y4eOHBIX 3aJaHuil W B Ipolecce
1CCIIEI0BATENbCKON JESATENIbHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEPATypy

XMMHYECKOI0 COJEPKaHus, CIIPABOYHbIE MaTepHalibl, pecypchl MHTEepHETA.
BricTpauBarh pa3BEPHYThIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nHGpOpMALMIO U3 YUeOHHMKA M CIPAaBOYHBIX MaTepHalIOB, TPAMOTHO HCIOJb30BATh
M3y4EHHBIN NOHATUIHBIN aIapaTr Kypca XUMHH
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pacTBope»

Tema 7.
KJIACCHI
HEOPraHU4eCcKHX

coeIUHEeHM I
(11 4q)

OcHoBHBIE

Knaccudukanus HEOPraHUYECKUX
COCIUHEHUN.

Oxkcunpl: coctaB, Kiaccudukaius
(OCHOBHBIE, KHCJIOTHBIE,
amdoTepHbie, HecosieoOpasyromme),

HOMEHKJIaTypa (MEXIyHapoaHas W
TPUBHUAJIIbHAS).

[lonmy4yeHue U XMMUYECKUE CBOMCTBY
KHCIIOTHBIX, OCHOBHBIX u
aM(pOTEPHBIX OKCHJIOB.

OcHoBaHHMsI: COCTaB, Ki1accU(pUKAIINSL)
HOMEHKJIaTypa (MEXIyHapoaHas H
TPUBHAJIbHAS ), (dbuznveckue H
XUMHYECKHE  CBOWMCTBA, CHOCOOB]
MOJTyYEHUSI. Kucnotsr: COCTaB,
KIIaCCU(pUKALIUS, HOMEHKJIATYpa,
buznuecKkrue u XUMUYECKUE CBOMCTBRA,)
CIOCOOBI IOJTyYEHUSI.

Ps akTHBHOCTH METAIJIOB.

Conu  (cpenHue): HOMEHKIATYpA,
CHOCco0BI MOJTy4YeHus,
B3aWMO/ICHICTBUE coJien c

MCTallllaMH, KHCJIOTaMH, IICJI0YaMH
1 COJISIMH.

['eneTnyeckas CBS3b MEXIY
KJIACCaMH HEOpPraHUYECKUX
COCIMHEHU.

JleMOHCTpaL U

O6pa3LU>I HCOPTaHNUYCCKUX BCHICCTB
Pa3JIMYHBIX KJIACCOB.

Kraccuduuuposars n3yuaeMble BELECTBA [10 COCTaBY U CBOMCTBaM.

CoctaBnsaTh (GOpMyNbl OKCHJIOB, KUCJIOT, OCHOBaHUM, COJIEH M Ha3bIBaTh MX I10
MEXIYHAPOAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOMCTBA BELIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
HN3YUCHHBIX KH&CCOB/IpynH BCIHICCTB, K KOTOPBIM OHHU OTHOCATCA.

CocTaBisiTh ~ MOJIEKYJSIPDHBIE ~ ypaBHEHUs  peakUui,  WUIIOCTPUPYIOILUX
XUMHNYCCKHUEC CBOMCTBA n CII0COOBI MOJIYUCHUA BCIICCTB HU3YYCHHBIX
KJIACCOB/TPYIIN, a TAKXKe MOATBEPKJIAIOIIHUX T'€HETUYECKYIO0 B3aUMOCBSI3b MEXIY
HHUMMU.

[Tpon3BOINTH BHIYMCIIEHUS 110 YPAaBHEHUSM XMMUYECKUX PEaKIHii.

HJIaHI/IPOBaTI) U OCYHICCTBJIATHL Ha IPAKTUKC XHMHUYCCKHUC OSKCIICPUMCHTHI,
[IPOBOJUTH HAOJIOACHNUS, IeJIaTh BBIBOJIBI IO PE3Y/IbTaTaM 3KCIEPUMEHTA.
CrnenoBaTh mpaBmiiaM 0e30MacHO paboThl B 1a00OpPaTOPHM MPH HCIOIb30BAHUU

XMMHUYECKOH MOCY/bl U 000py1OBaHHUS.
Vcnonp30BaTh MpU  BBIIOJHEHMM Y4eOHBIX 3aJaHMM W B IpoLEcce
MCCIIEI0BATEIbCKOU JEeATEIbHOCTH Hay4HO-IIOIYJIAPHYIO JUTEPATYPy

XUMHYECKOIO COACPKAHNUs, CIIPAaBOYHBIE MaTepHUalbl, pecypcsl VIHTepHeTa.
BricTpauBaTh pa3BEPHYTHIE IUCBMEHHBIE U YCTHBIE OTBETBI C OINOPOW Ha
nH(pOpMaLIKIO U3 yUeOHUKA U CIIPaBOYHBIX MaTEpHUajIoB, TPAMOTHO UCIOJIb30BaTh
V3Y4YEHHBIN TIOHATUMHBIN almapaT Kypca XUMHH

B3auMopeiicTBue pacTBopa CEpHOMU
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KUCIO0ThI ¢ okcuaoM meau(Il).
Peakuus HeHTpanu3aiuu.
BriTecHeHMe OJIHOT'O MeTaia
TIPYTUM U3 pacTBOPA COJIH.
JlabopaTropHble U NMpaKTHYeCKHe

padoThI

Jlabopamopnbie Onvlmeul.
BzaumoneiictBue KHUCJIOT C
METaJlJIaMH. ITonyyenue
HEpPaCTBOPUMBIX OCHOBaHUH.

B3anMmonencTsue  HEpacTBOPUMBIX
OCHOBaHUM C KUCIOTaMH.
Paznoxxenune rtuapoxcuga menu(Il)
[IPY HarPEeBaHUU.

[Ipaxmuueckas paboma:

No 6. Pelienure sKCriepuMeHTaIbHbBIX
3ajad 1o TemMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUN.
Bovluucnenusn

— 10 YypPaBHEHUSIM XHMHYECKHUX
peaKkuuii

Paznen 3. llepnoauuecknii 3akon u Ilepnoanyeckas cucreMa xumuyeckux iemMenToB /1. . MenaeneeBa.
Ctpoenne aToMOB. XHMHYECKas CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
Ilepuoauyeckuii 3aKoH
) Iepuoguyeckas
CHCTeMa XMMHYECKHX
PJIEMEHTOB . n.
MenaeneeBa.
CtpoeHue aToma

(7 4)

[lepBble MOMBITKH KIIACCUPUKALIUN
XUMHYECKHX dl1eMeHTOB. [loHATHE O

CpyIIax  CXOJHBIX  DJIEMEHTOB
(wenoyHble W IETIOYHO3EMEIbHbIE
METaJUlbl, TaJOreHbl, HWHEPTHHIC
rasbl).

OJeMEeHTB, KOTOpble  00pa3yroT
am(poTepHbIe OKCHU/JIBI u
TUAPOKCHJIBL. [Tepuoanueckuit
3akoH u Ilepmonnueckas cucrema
XUMUYEeCKuX 3yiementoB . .
MenneneeBa. Ilepuonbl, rpymnmsl,
noarpynnsl. DOU3UYECKUA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB IEpUOa U TPYIIIIHI.
Crpoenue aTOMOB. Cocrasn
ATOMHBIX anep. N3otonsl.
DJIEKTPOHBI. Ctpoenue
AJIEKTPOHHBIX  O0OJIOYEK AaTOMOB
MIEePBBIX 20 XUMHYECKHUX
DJIEMEHTOB [Iepnonnueckon
cuctemsl /. 1. MeHaeneena.
XapakTepucTuka XUMHUYECKOTO

DIIEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnonnueckorn cucreme /[l M.
Menneneesa.

3HaueHue [Iepnonnueckoro
3akoHa U llepnoanueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB IE
pa3BUTUA HayKu U npaktuku. . W.
MenneneeB — y4€HBIN, Menaror u
rpaKIaHWH.

JleMoHCTpanun

PackpbIBaTh CMBICT NEPUOJUYECKOTO 3AKOHA.

[loHMMaTh CyIIECTBOBAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWMCTB XMMHUYECKUX
HIIEMEHTOB (M3MEHEHUE PAIUyCOB aTOMOB U 3JIEKTPOOTPULIATEIILHOCTH )

1 X COEAUHEHHH OT MOJIOKEHUS B IEPUOAUYECKON CUCTEME U CTPOEHUS aTOMa.

Y cTaHaBIMBATH CBSI3b MEXK/Y MOJIOKEHUEM 3JIEMEHTA B NEPUOJUYECKON CUCTEME
U CTPOEHUEM €ro aToMa (COCTaB U 3apsif sapa, o0IIee Ynuciao SICKTPOHOB U
pacrpeziefieHue UX IO 3JIEKTPOHHBIM CIIO0SIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COEAUHEHHH IO
rpynnam u nepuojam [lepuoandeckoil cUCTEMBI.

XapakTepru30BaTb XUMUYECKHUE JIEMEHTHI IIEPBBIX TPEX MEPUOOB, Kaus,
KaJIbIM 110 UX nosioxkenuto B [lepronnueckont cucreme 1. 1. Menpeneena.
CrnenoBarh mpaBuiiaM 0e30macHON pabOTHI B J1aOOPAaTOPUU MPHU HCIOIH30BAHUU
XUMHUYECKOH MOCy bl U 000PYAOBaHUS.

BricTpanBaTth pa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE OTBETHI C OMNOPOW HA
nH(pOpMaLKIO0 U3 y4eOHUKA U CIIPABOYHBIX MAaTepUANIOB, IPAMOTHO UCIOJIb30BaTh
WM3Y4YEHHBIN NOHATHUIHBIN anmapaT Kypca XuMHUU.

Vcrionp30BaTh MpU  BHINOJHEHUHM Y4YEOHBIX 3aJaHUM TEKCThl Yy4eOHUKa,
cripaBouHble Matepuaibl (Ileproandeckyro cucTteMy XUMUYECKUX deMeHTOB Jl.
1. MenpeneeBa, TabIuIly pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU M COJIEl B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METaJIIOB).

Wcronp30BaTh TpU  BBIMIOJHEHWHM  Y4YEOHBIX 3aJaHU W B IIpoliecce
M CCIIEIOBATENIbCKOM JIEATEIIbHOCTH HAYYHO-TIONYJIIPHYIO JIUTEPATYPY
XUMHUUYECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MaTEpHUaibl, pecypcel MIHTepHeTa
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KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit CHUCTEMBEI
xuMudeckux anemento . .
Menneneena.

O3zHakomieHue ¢  oOpa3uamu
METaJIJIOB U HEMETAILJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
Vlabopamophwiii onvim:
B3aunmoaeiicTBue TUIPOKCHUIA

[IMHKAa C pacTBOpPaMH KHUCJIOT U
ieJIouei

Tema 9. Xummnueckas
cBsI3b. OKHCJIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peakuumn

(8w

9J'I€KTpOOTpI/II_[aTCJ'IbHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB.

XuMuyeckas CBSA3b (nonHas,
KOBaJIEHTHas MOJIsIpHAs Hu
KOBAJICHTHAsI HETIOJIApHA ).

CreneHb OKHCJICHUS.

OKHCITUTEIbHO-BOCCTAHOBUTEILH
bie peakiuu (OBP). [Ipoueccht
OKHCJICHHS M BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBHUTEIIH.

JleMoHcTpanuu
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu: TOpEHHUE, peakuuun

pa3oKEeHUsI, COCTUHECHUS

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

OnpenensaTs BUJ XUMUUYECKON CBSI3U B COCTUHEHUU.

OnpenensaTh CTENEHb OKHCICHUS XUMHYECKOTO JJIeMEHTa Mo (opMmyse ero
COEMHEHUS.

OnpenensTh EMEHT (BELIECTBO) — OKHUCIIUTENb U 3JEMEHT (BELECTBO) —
BOCCTAaHOBUTEIIb.

OOBSICHITH CYLIHOCTb IIPOLIECCOB OKUCIIEHUS U BOCCTAaHOBJICHUS.

CocCTaBIATh JIEKTPOHHBIM OanaHC ¢ y4€TOM YHClia OTJAHHBIX U HPUHATHIX
PIIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTENBbHO-BOCCTAHOBUTENILHON PEaKILIMH.
Vcronp30BaTh TpPH  BBHIIOJHEHWH YYEOHBIX 3aJaHWid TEKCThI y4eOHHKa,
CIpaBOYHbIE MaTepualibl (MEPHOAUUYECKYIO CUCTEMY XMMHMUYECKHX 3JeMEHTOB /I
. MenneneeBa, TabauIly pacCTBOPUMOCTH KHCJIOT, OCHOBAHHMM U COJICH B BOJE,
HIIEKTPOXUMUYECKUN PsiJl HAITPSDKEHUM METalIOB)
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9 KJIACC

(2 4 B HEmemro0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TeMmbl,
pacKpbIBaloIue
JaHHBIN pa3aen

MPOrpamMmbli,
M KOJHYECTBO YaCOB,
OTBOJNMOE Ha UX

OcHOBHOe coep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

W3MEHEHUU CBOMCTB XMMHYECKUX
PJIEMEHTOB MEPBbIX TPEX MEPHUOJIOB,
KaJInsl, KaJblUs U UX COSAUHEHUN B
COOTBETCTBUM  C  TOJOXEHHEM
DJIEMEHTOB B IEPUOJUYECKOU
CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccudpukanuss u  HOMEHKIATYpa
HEOPraHUYeCKUX BEILIECTB
(MexxayHapoaHass W TpPUBUAJIbHAsA).
XHUMUYECKUE CBOMCTBA  BELIECTB,
OTHOCSIIUXCS K Pa3Iu4YHBIM KJIaccam|
HEOPraHUYECKUX COEIMHEHHM, UX
TEHETUYECKasl CBA3b HEOPTAaHUIECKUX
BEIIIECTB.
Crpoenue
XUMHYECKON

BCIICCTBA:
CBA3U

BUJIBI

u THIIBI

H3y4yeHue

Pa3nen 1. BemecTBo u xumnveckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.XapaKTepu30BaTb XUMMUYECKUE HJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriayoJenue 3Hanui|llepuoanyeckas CUCTEMAKaJIbLUA 110 X NoJ0KeHuIo B [lepnonnueckoii cucreme /1. 1. Menzaeneesa.
OCHOBHBIX Pa3aeJI0BXUMUYECKUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BEILIECTBA U3YUYEHHBIX KJIACCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuchiBaTh OOLIME XUMHUYECKHME CBOMCTBAa BELIECTB pa3IMYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B [[IOATBEPKJIATh CBOMCTBA IPUMEPAMM MOJICKYJISIPHBIX YPABHEHUN XUMHUYECKHUX

peaKIuid.

Onpenensars BHJI XMMHYECKOM CBA3M M TUIl KPUCTAUIMYECKON PEILIETKH
BEILIECTBA.

[IporHO3UpOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpanBaTth pa3BEPHYThIE NMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
nH(pOpMaINIO U3 YUeOHHKA U CIIPABOYHBIX MAaTepUAJIOB, TPAMOTHO MCIIOJIb30BaTh
M3y4EHHBIN OHATUIHBIN anmapaT Kypca XUMHUU.

Vcnonb30BaTh MpH  BHINOJIHEHHMH Yy4eOHBIX 3aaHMd W B Ipolecce
HCCIIEA0BATENbCKON JIEATEIbHOCTH Hay4HO-IIONYJIIPHYIO IUTEPATypy
XUMHUYECKOIO COJIepKaHUs, CIIPABOUHBIE MaTepUallbl, pecypchl IHTEpHETA
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KPUCTaJUIMYECKUX PELIETOK.
3aBHUCHUMOCTh CBOWMCTB BEIIECTB OT
WX CTPOCHHUSI.

JlemoHCcTpauMu

1. Monenu KPUCTAJUTMYECKUX
PEIETOK HEOPTAHMYECKUX BEIIECTB.
2. KopoTkonepuoanas H
JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit CHUCTEMBI
XUMUYEeCKUX ajiemeHtoB JI. W.
Menpeneena

Tema 1. OcHoOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peakuui
(8 )

Knaccudukanus XUMHYCCKUX
peaKUMii 10 pa3InYHbIM IPU3HAKaM
(1m0 ymMCIly U COCTaBy y4acTBYIOLIUX
B PEaKLMU BEIECTB, 110 TEIJIOBOMY
s dekTy, o U3MEHEHUIO CTereHeH
OKHCIICHUS XUMUYECKUX
AIIEMEHTOB, 1O OOpPaTHUMOCTH, IIO
Y4acCTHIO KaTalau3aTropa).

JK30- u SH/I0TEPMUYECKUE
peaKIuy, TEPMOXHUMUYECKHE
ypaBHeHUsA. [loHATHE O CKOpPOCTH
XUMHU4yeckon peakuuu. Ilonsarue o
TOMOTEHHBIX W TE€TEepPOTEeHHBIX
peakuusax. [Tonstue 00 oGpaTUMBIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHYECKOM peakuuu
17§ MIOJIOKECHHE XUMHAYECKOTO
pPaBHOBECHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

PackpbIBaTh CMBICII M3Yy4aeMbIX INOHATHA W NPUMEHSTh ITU IOHATUS IIPU
ONMCAHUU CBOMCTB BEILECTB U X IIPEBPALICHUMN.

KnaccnpummpoBath XUMUYECKHE PEAKIIUH 110 PA3IMYHBIM ITPU3HAKAM.

Y cTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT Pa3IMYHBIX
(dakTopoB.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKaHWs XUMHYECKHX IIPEBpAIlCHUN B
Pa3INYHBIX YCIOBHSIX.

OnpenensaTb OKUCIUTENb U BOCCTaHOBUTENb B OBP.

CocCTaBIIsITh 3J1E€KTPOHHBIN OallaHC peaKLUu.

[Ipou3BOAUTE BBIUUCIECHUS 10 XUMUYECKUM YPABHEHUSAM.

BeicTpanBaTh pa3sBEPHYTHIE IUCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaLKIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEpUAIOB, TPAMOTHO HCIOJIb30BATh
VM3Y4YEHHBIN OHATHIHBIN anmapaT Kypca XUMHUU.

lcnonb30BaTh MpHU  BHIMOJIHEHUWH  y4eOHBIX 3aaHuil U nporecce
M CCIIE0BATEIBCKON NEeATEIbHOCTH Hay4HO-IIONYJISIPHYIO IUTEPATypy
XUMUYECKOTO COJIepKaHUs, CIIPaBOUYHbIE MaTEpHAIIbI, pecypchl IHTepHeTa

B

peakiuu (3MEKTPOHHBIN OanaHc
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OKHCIUTEIIbHO-BOCCTAHOBUTEIIHLHOM

PEaKIIVH).

JleMoHCTpa MU

1. 3aBUCHUMOCTD CKOpOCTH
XUMHUYECKON peakIMK OT Pa3Iu4HbIX
(hakTopoB.

2. BosnelicTBue karanu3zaTopa Ha
CKOPOCTb XUMUYECKON PEaKIIUH.

3. Ilpumepbl HeOOpaTUMBIX U
00paTUMBIX PEAKIIHIA.

4. Cwmerenue paBHOBecHUs
XUMHYECKON PEaKIUU.

Boiuucnenusn

— KOJIMYCCTBA BCIICCTBA, 00BnéMa u
MAaCChbI p€arcHTOB UJIK MMPOAYKTOB I10
YPAaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ

DJIeKTPOJIUTHYECKASA
MUACCONMAIIHSI.
XUMHYeCKHE peaKkuuu B

pacTBopax
(16 u)

Tema 2.

Teopust 3JIEKTPOTUTHYECKON
UccoOUUaluu.  JJEKTPOJIUTH U
HEJJICKTPOJIUTHI. Kartunonsl,
AQHMOHEI. MeEXaHu3M JIMCCOLHMAIlUH
BEILIECTB C pPa3JIMYHBIMU BHJIAMHU
XUMHUYECKOM CBSI3H. CreneHb
nmucconnanuu. CUIbHBIE U ClIa0bIe
PIIEKTPOJIUTHI.

Peakium HOHHOTO oOMmeHa,
yCJIOBHSl WX TpoTekaHus. MoHHbIe
YpaBHEHUSI PEaKIIUiA.
XuMHUecKre  CBOMCTBA
OCHOBaHUM HW cojled B
[pEICTaBICHUI
PIEKTPOJIUTUYECKON
Cpena  pactBopa.

KHCIIOT,
CBETE
00
JIMCCOITMAITUM.
Ilorsatne o

CUAPOJIN3E COJIEH.

PackpplBaThb  CMBICI M3Yy4aeMbIX IOHATHM, a TaKKe CMBICI
DIIEKTPOIIMTUYECKOM TUCCOLIMALIUY.

OOBACHATH NPUUYMHBI AIEKTPOIPOBOTHOCTH BOJAHBIX PACTBOPOB.
CocTaBisITh ypaBHEHUS JIHUCCOLMALIMM KHUCJIOT, LIEJIOYEed M COJIeH, IOJIHBIE U
COKpAIlIEHHbIE MIOHHBIE YPaBHEHUSI XUMMUYECKUX PEeaKLUii HOHHOTO OOMEHa.
[InaHupoBaTh W OCYUIECTBJIATh Ha NPAKTHUKE XUMHYECKHE DKCIEPHUMEHTHI,
IPOBOJIUTH HAOJIOACHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBarh mpaBuiiaM 0e301acHOM paboOThl B 1a0OpaTOPUU MPU UCIOIB30BAHUHU
XMMHUYECKOH MOCYbl K 000py10BaHMUS.

[Ipon3BOIUTH BHIYMCIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE W YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMaLKIO U3 y4eOHMKA U CIPABOYHBIX MAaTE€pPHUAJIOB, TPaAMOTHO HCIIOJIb30BaTh
VM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUuMHUU.

Vcnonp30BaTh NpU  BBINOJHEHUMM  y4eOHBIX 33JaHM W B Ipoliecce
MCCIIEI0BATEIBCKOM JESATENBHOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEpPATypy

XAMHYECKOTO COJIEPaHMs, CIPAaBOYHBIE MaTepualsbl, pecypchl IHTepHeTa

Teopuun
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KauecTBeHHBIE peakuu Ha
KATHOHBI U AHUOHBI.
J/leMOHCTpaLUU

DJIEKTpUYECKast IIPOBOJIUMOCTh
pPacTBOPOB  BEIECTB; JIBH)KEHUE
HMOHOB B JICKTPHYECKOM TOJIE.
OnBITHI, WUTIOCTPUPYIOIIIKE
NPU3HAKU T[POTEKAaHHUS PeaKIui
nOHHOTO oOmeHa. OmnbITEI 1O
ONpPECIICHUIO CPEbl B pacTBOpax
coJiei (xJopuaa HaTpHs, KapOoHaTa
HaTpUs, XJIOpUAa LIUHKA).
JlabopaTopHble U NMpaKTHYeCKHe

padoThI

Vlabopamopmwiii onvim:
PeakmmnmnoHHOTO oOMeHa B
pacTBOpax AJIEKTPOJIMTOB:

cynbara wmemu(ll) u ménoun,
kapOoHaTa HATPUS U  COJSHOU
KHCJIOTBI, PCaKIIHA HGfITpB,JIPB&LIHH
MEXIYy THUAPOKCUIOM Kalus U
COJITHOM KUCIIOTOM.

[ Ipaxmuyeckas paboma:

No 1. Pemenne
DKCIIEPUMEHTAIBHBIX  33a4 110
TEME.

Botuucnenus

— I10 YPABHEHUSIM XUMHUYECKUX
peaKkuuii

Pa3znen 2. Hemera/uinl u uX coeqnHenus (34 u)
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Tema 3.
XapaKTepUCTHKA
XUMHUYECKHX JJIEMEHTOB|
VIIA-rpynnsl. I'ajiorenst

(6 =)

Oomas

Oobmas XapaKTepUCTHKA
raJIOrCHOB. Ocobennoctu
CTPOCHUS aTOMOB ITUX

5JIEMEHTOB, XapaKTEpPHBIE JUJISl HUX
cTenieHH okucieHuss. CtpoeHue u
duznyeckue CBOMCTBA MMPOCTHIX
BELIECTB raJIOr€HOB.
XUMHYECKUE CBOMCTBA Ha
npuMepe XxJjopa (B3auMoJEHCTBHE
C  METallaMHM, HEMETaJJIaMu,
[IeJI0YaMHu ). X10pOoBOAOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE
CBOMCTBA, IIOJIy4YEHHUE,
[IPUMEHEHUE. KauectBenHsbie
peakLyy Ha raJlOreHHUIMOHBI.
[lelicTBUE XJIOpa M XJOPOBOAOPOJA
Ha OpraHu3M YeJI0BEKa.
Baxueime  xJopuasl W UX
HaXO0X/IEHUE B IPUPO/IE.
lemoHCcTpannn
Buneomarepuaisl:
U UX COEIMHEHUS.
OO0pa31bl XJIOPUIOB.
JlabopaTopHble
NpaKkTH4YecKue padoTbl
Vlabopamopmubwiii onvim:
PacniozHaBanue

XJIOPU]I-UOHOB.

[ Ipaxmuyeckas paboma:

Ne 2. TomydeHue CONSTHONW KHCIIOTHI,
U3y4eHue e€ CBOMCTB.

Boviuucnenusn

TaJIOrCHbI

u

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB HEMETAJUIOB M MX
COCIMHEHUH B IIPEJENax MaJIbIX IEPUOJIOB U TIaBHBIX noarpynn Ilepuonnyeckoi
CUCTEMBbI XUMHUYECKHUX DJIEMEHTOB C Y4ETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKME U XMMHYECKHE CBOMCTBA IPOCTBHIX BEILECTB
rajJOreHoB (Ha IpUMeEpe XJIOpa) U CIOXKHBIX BEHIECTB (XJIOPOBOIOPOIA, XJIOPUAA
HaTpUs), COCOOBI UX MOJIYYEHUs, IPUMEHEHUE U 3HAUYEHUE B IIPUPOJE U KU3HU
YCIIOBEKA.

OnpenensaTs raJloreHuJMOHbI B paCTBOPE.

[InaHupoBaTh M OCYIIECTBIATH HAa IIPAKTUKE XHMHYECKUE DKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJEHNUS, 1eJ1aTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npasuiaM Oe3onacHoi paboThl B JIAOOPATOPUM MPH HCIOIb30BAHUU
XMMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

BricTpauBarh pa3BEPHYThIE IMCBMEHHBIE M YCTHBIE OTBETBI C ONOPOM Ha
nHGbOpMalLMIO U3 y4eOHUKA U CIIPABOYHBIX MaTEpUaoB, IPaMOTHO UCIOJIb30BATh
M3y4YEHHBIN OHATUIHBIN alrapaT Kypca XUMHH.

lcnonb30BaTh MpU  BBIIOJHEHWM  y4YeOHBIX 3aJaHUi U pouecce
HCCIIEI0BATEIBCKON JESATEIBHOCTH HAy4HO-TIOMYJISPHYIO IuTepaTypy
XMMHUYECKOIO COJEPKaHus, CIIPABOYHBIE MaTepHalIbl, pecypchl HTepHeTa

B

— N0 YPABHCHUAM XHUMHUYCCKUX
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peakuuid, €ClIn OJUH u3
peareHToB J1aH B U30BITKE;
00BEMOB  Ta30B IO  YPAaBHEHUI]
peakuMu  Ha  OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

Tema 4,
XapaKTepUCTHKA
XHMHUYECKHX 3JIEMEHTOB
VIA-rpynnbi. Cepa u eé
coeqMHeHHA (8 )

Oomas

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynmel. Ocobennoctn
CTPOEHHSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHbIe M HUX CTEHEeHH
OKHCIICHUS. CrpoeHnue u
dusznyeckue CBOMCTBA  MPOCTHIX
BEIIECTB — KHUCJIOPO/ia U CEPHI.
AJUIOTpOIIHBIE MoaupUKaIII
KHCIIOPOJa U Cepbl. XHMHYECKHUE
cBoiictBa  ceprl. CepoBoaopof,
CTpPOCHUE, ¢busnueckue u
XUMHUYECKHe CcBoiicTBa. OKCHIbI
cepbl KaK IIpeICTaBUTENN
KUCIOTHBIX  OokcunoB.  CepHas
KHCIIOTa, (PU3NIECKHE

1 XMMUYECKHUE CBOWCTBa (00IIHE Kak
MpeJCcTaBUTeNsd Kjacca KUCIOT U
cneuuduyeckue), MpuMeHEHHE.
XUMUYECKUE pEaKINu, JexKalume B
OCHOBE IPOMBIIIUIEHHOTO croco0a
[IOTy4YEHUS CEPHOM  KHCIIOTHI.
ATmapatbl U MPOTEKAIINe B HHUX
MPOLIECCHI (Ha  mpm- Mepe
MPOM3BOJICTBA CEPHOW  KHCIIOTHI).
Comnun CEepHOU KHUCJIOTBHI,
KaueCTBEHHas! peakuus Ha
cynbdaT-uoH.

Haxoxaenue cepbl U €€ COeMHEHU I

OOBsACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWCTB
VIA-rpynnsl 1 uX COEIMHEHUN C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (pu3MUYeCKHe M XMMHUYECKHE CBOICTBAa IPOCTOTO BEIIECTBA
ceppl U €€ COeAMHEHHH (CepoBOAOPO/AA, OKCHUAOB CEpbl, CEPHOH KHCIOTHI,
Ccynb(aToB), crocoObl MX MOTYYEHHUs, MPUMEHEHHE W 3HAYCHHE B NPHUPOJE H
PKU3HH YellOBeKa.

OnpenensTb HaTU4Ke Cyab(aT-uHOHOB B paCTBOPE.

OOBACHATH CYIIHOCTh 3KOJOIMUECKHX MpoOJIeM, CBA3aHHBIX C IepepaboTKOM
COCIMHEHUH CEPBI.

[InaHupoBaTh M OCYIIECTBIIATh Ha MPAKTHKE XUMHYECKHE SKCIEPUMEHTHI,
[IPOBOAUTH HAOJIIO/IEHUS, JI€NaTh BHIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
CnenoBarh npaBwiiaM Oe3ornacHOi paboThl B 1JaOOPAaTOPUM IPU HUCHOJIb30BAHUU
XUMHUYECKON NOCYIbl U 000PYI0BaHMSL.

[Ipon3BOINTH BHIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSM.

Vcnonp30BaTh MpU  BBIIOJHEHUM YUEOHBIX 3aJaHUM TEKCTbl y4eOHHKA,
crpaBouHble MaTepuainsl (Ilepuonuyeckyro cucTeMy XUMHUECKUX 3J€MEHTOB /.
1. Menpeneesa, TabJuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUI U cOJei B BOJE,
HIIEKTPOXUMUYECKUN PsIJ HAMIPSDKEHUH METaJIOB).

Vcnonp30BaTh MpU  BHIIOJHEHUM YYeOHBIX 3aJaHUd H B IpoLecce
MCCIIEI0BATEIBCKOM JEATEIBHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEpaATypy
XUMHUYECKOI0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcsl IHTepHeTa

9JICMCHTOB
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B HIPUPOJE. XuMHUYECKOe
3arps3HEHUE OKPYXKAIOILIEH Cpenbl
COCAUHCHUSAMU CCPBI (KI/ICHOTHBIG

MO, 3arps3HEHHE BO3JyXa U
BOJI0OEMOB), CIIOCOOBI ero
peIOTBPALICHUS.
JleMOHCTpaL U

Komnekuuu (Buaeomarepuaibl):
cepa u e€ CoeTMHEHUSI.
OOyrnuBanue caxapa OJ
eCTBHEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTHI.

JlabopaTopHble M MpaKTHYeCKHe

padoThI
Jlabopamophule ONbIMbL:
OObHapyxeHue Cynb(aT-uoHOB.
BsaumoneiicTBue pasz0aBiieHHOMH
CEpPHOM KUCJIOTHI C IUHKOM.
Boluucnenusn
— 10 YpPaBHEHUSAM  XUMHUYECKHX
peakui;
— MacCOBOM J0JIM BBIXO/1a POAYKTA)
peaximn
Tema S. Oobmast |O0mas xapakTepucTUka 31eMeHTOB |OOBICHATh O0OLIMe 3aKOHOMEPHOCTM B M3MEHEHUHM CBOWCTB 3JIEMEHTOB
XapaKTepUCTHKA VA-rpynisl. OcoOenHoctu [VA-TpYIIIBI U UX COEAMHEHUN € YYETOM CTPOEHHS UX aTOMOB.
XHMHYECKHX JIEMEHTOB [CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, |[XapaKTepu3oBaTh (PM3NYECKHE U XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsbl. A30T, [xapakTepHble [UIsi HHUX CTerneHu U Gocopa M UX COCIWHEHUN (aMMHUaKa, COJied aMMOHUS, a30THOM KHUCIJIOTHI,
pochop " HX |OKHCIICHUS. HUTpaTOB, okcuaa pocdopa(V) u pochopHoi KUCIOTHI, PochaToB), CIOCOOBI UX

coequnenus (10 )

A30T, pacnpOoCTpaHE€HHE B MIPUPOJE,
¢du3nueckre 1 XUMHUYECKUE CBOICTBA,
Kpyrosoport azora B mpupo/e.
AMMHak, ero (Qusuueckue U

XUMHUYCCKUC CBOﬁCTBa, ITOJIYUCHUC

MOJTy9YEHUsI, TPUMEHEHUE U 3HAYE€HUE B IPUPOJIC
U J)KU3HU YellOBeKa.

OnpenensiTh HOHBI aMMOHHUS U (hochaT-UOHBI B PaCTBODE.

OOBACHATH CYIIHOCTh HKOJOTHYECKUX MpoOJeM, CBS3aHHBIX C HaXOXKICHHUEM
coeTMHEHMH a30Ta B ocdopa B OKPYKAIOIIEH cpeie.
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1 [IPUMCHCHHUC. Conu dAMMOHMUA, UX

buznvecKue
174 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHHE. KauecTBennas

PCaKknus Ha MOHbI aMMOHUA.
A30THas KHCIIOTa, €€ Gpu3ndyeckne

U XHMHYECKHE CBOWcTBa (oOmue
KaK IPEJCTAaBUTENS KJIacca KHUCIIOT
u cneunpuyeckue). McnonpzoBanue
HUTPATOB W COJIl aMMOHHS B

KaueCcTBe MUHEPATHHBIX
y10OpeHuil.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollel cpeibl COeMHEHUSIMH
a30Ta (KUCTIOTHBIE IOKIH,
3arpsi3HEHUE BO31yXa, IOYBBI U
BOZIOEMOB).

Docdop, AJTOTPOIIHBIE
MoAu(UKAITTH docdopa,
buznueckue u XUMHYECKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopnas
KHUCJIOTA, dbuznveckue u

XUMHYECKHE CBOWCTBA, MOJIy4YEHUE.
KauecTBenHas peakuus Ha
dochaT-noHbI.

Hcnonp3oBanue docdaros B
Ka4yeCcTBE MUHEPAIbHBIX YI100pEHUH.
3arpsi3HeHue MPUPOTHBIX BOJOEMOB

docatamu.

JleMOHCTpaL U1

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumoneiicreue

[[1anupoBaTh W OCYIIECTBISITH HA MPAKTUKE XUMHUYECKHE OSKCIICPUMEHTHI,
MIPOBOJIUTH HAOIOJICHUS, I€JIaTh BBIBOIBI ITO PE3yJIbTaTaM dKCIIEPUMEHTA.
CrnenoBarh mpaBwiiaM 0e30macHOi paboThl B 1aOOPAaTOPUH MPU HCHOIH30BAHUU
XUMUYECKON MTOCY/IbI K 000pYAOBaHHUS.

[Ipon3BOIUTH BHIUUCICHUS 110 XUMUYECKUM YPABHEHUSM.

Vcrionp30BaTh TIPU  BBIIOJTHEHUW YYEOHBIX 3aJaHUN TEKCTHI Y4YcOHMKA,
CIIPaBOYHbBIC MaTEpHAIIbI (MIEPUOAMUECKYIO CUCTEMY XUMHUYECKUX 3JIeMEeHTOB Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Vcronb30BaTh TPU  BBIOJHEHUW  Y4YEOHBIX 3aJaHUd M B IpoIlecce
HCCIICA0BATEIILCKOM JIeSITEILHOCTHU Hay4YHO-TIONYJISIPHYIO JTUTEPATypy
XUMHUYECKOTO COJIEpyKaHusl, CIIPAaBOYHbIE MaTepUalsbl, pecypchl IHTepHeTa
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KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEJIBIO.

JlaboparopHble U NMpaKkTHYeCKHe
padoThI

JlabopamopHvie onvimul.

1. BsaumozeiictBue coyien
aMMOHHS ¢ MIEJIOYBIO.
2. OsHakomJIeHHE C O0Opa3mamu

A30THBIX U (POCHOPHBIX yIOOpEHUH.

lIpaxmuueckas paboma:

Ne 3. Tlomydenwme

W3Yy4EHUE €r0 CBOWCTB.

Bovluucnenusn

— II0 ypaBHEHUSM XUMHUYECKHX
CaKIUI

aMMUaKa,

Tema 6.
XapaKTepUCTHKA
XMMHYECKHMX 3JIeMEHTOB
IVA-rpynnsl.

Yriepoa U KpeMHU U
WX COCAMHEHUS

(10 u)

Oomas

Yraepon, aJUIOTPOIHBIE
Mo UKaIK, pacIpoCTpaHEHHE B
[IPUPOLE, ¢uznueckue 51
XUMUYECKHE CBOMCTBA.

A copOmmst. Kpyrosopor
YIJIEpo/a B IPUPOJIE.

Oxcuppl yriepona, ux pu3nyecKkue
U XUMUYECKHE CBOMCTBA, UX
eCTBUE Ha KUBBIE OPTaHU3MBI,
[OJIy4YEeHUE

U [pPUMEHEHHE. DKOJOTHYECKUE
npoOJeMbl, CBSI3aHHBIE C OKCHAOM
yraepona(lV); TUTIOTE3a
r100aTbHOTO TOTETJICHHS KITUMAaTa,
MapHUKOBBIN YPEKT.

YronbpHas KUCIOTa U €€ COJd, UX
buznueckue u XUMUYECKHE

CBOﬁCTBa, IMOJIYYCHHC n

OOBsICHATH OOIIME 3aKOHOMEPHOCTM B HM3MEHEHUM CBOICTB
[VA-rpynnel 1 X COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKUE

U XUMHUYECKHE CBOICTBa MPOCTHIX BELIECTB yIJepoJa U KpPEeMHHUS M UX
COeIMHEHUIN (OKCHJIOB YIJepo/a, YrOoJIbHOM KHCIOThI, KapOOHATOB, OKCHJA
KPEeMHHUs, KPEMHHEBOW KHCIOTHI, CHUJIMKATOB), CHOCOOBI UX MOJYyYCHHMS,
[IPUMEHEHNE U 3HAYE€HUE B PUPOJIE U KU3HU YEJIOBEKa.

OnpenensaTb KapOOHAT- U CHIIMKAT- HOHBI B PACTBOPE.

OOBSICHIATh CYIIHOCTb SKOJIOIMYECKHUX MpOoOJeM, CBA3AHHBIX C HaXOXKJIECHUEM
YTJIEKUCIIOTO T'a3a B OKPYIKaIOIIEN cpese.

WnmocTpupoBaTh  B3aMMOCBSI3b  HEOPraHUYECKHX COEIMHEHUN yriepojga U
OpPraHMYECKUX BEIIECTB.

[[1anupoBaTh M OCYLIECTBISITH HAa MPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJUTHh HaOIIOAEHUS, JAeaTh BBIBOBI 10 pe3yabTaTaM 3KCIIEPUMEHTA.
CnenoBatrh npaBuiam Oe3omacHOi paboThl B 1a00OpaTOpUU MPU HCIIOIb30BAHUU
XMMUYECKOH MOCYbl 1 000pyI0BaHMUS.

Vcnonp30BaTh MpU  BHINOJHEHUH YUEOHBIX 3aJaHUM TEKCThl y4eOHHKa,
cnpaBoyHble MaTepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 31€MEHTOB /1.

3JICMCHTOB
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[IPUMEHEHUE. KauecTtBenHas
peakiys Ha KapOOHAT-UOHBI.
lcnionp3oBanne KapOOHATOB B

OBITY, MeIULMHE,
MPOMBIIIIJICHHOCTH, CEIILCKOM
XO3sHCTBE.

[lepBoHavanbHble  MOHATHS 00

OpraHWYEeCKUX BEIIeCTBaX Kak o
COETUHEHMAX yriepoja:
0COOEHHOCTH COCTaBa M CTPOCHHS.
[loHsgTe 0 OHMOJIOTMYECKH BaKHBIX

BEIIIECTBaX: KHUpax, Oenkax,
YTJIEBOJAX. MarepuasibHOE
€/IMHCTBO OpraHUYEecKuX u

HEOPTraHUYECKUX COCAMHEHUH.
Kpemuwuii, ero ¢usudeckue w
XUMHYECKHE CBOMCTBA, MOJTYyYECHHE
1 IPUMEHEHUE B DJIEKTPOHHUKE.
CoenuHeHUs KPEMHUS B TPHUPOJIE.
OOmue mpeacTaBiaeHus 00 OKCHIE
kpeMmuusi(1V) u KPEMHHUEBOM
KHCIIOTE. Cunukarsl, ux
WCIIOJIb30BaHUE B OBITY, MEIHIIMHE,
[MPOMBIIUIEHHOCTH.  BaxkHeunmmue
CTPOUTETHLHBIE MaTepuabl:
KepamMHKa, CTEKJIO, IEMEHT, OEeTOH,
KEeJIe300€TOH. [IpoGnembl
0e30MMacHOTO HCIIOJIb30BAHUS
CTPOUTENBHBIX  MaTepHaJioOB B
MMOBCEHEBHOMN KU3HH.
J/leMOHCTpaLUK

Mopenn KpUCTAIIINYECKUX PEMIETOK
anamasa, rpadwura, MOJIEKYJIbI

1. MenpaeneeBa, TaOnuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUHM U coiieil B BOJeE,
HIIEKTPOXUMUYECKUN PsiJl HAIIPSDKEHUH METalIOB).

Mcnonp30BaTh MpHU  BBIIOJHEHWH y4eOHBIX 3aJaHMii M B IIpoLecce
MCCIIEI0BATEIBCKON JeSATEIBHOCTH Hay4YHO-IOIYJIAPHYIO JIUTEpPATypy
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTEPUAIIbI, pecypcehl MIHTepHEeTa
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bynnepena.

AncopOrvsi pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuaist:
CUJIMKATHAsSI IPOMBILIIIEHHOCTb.
Mogenu MOJEKYJl OpTraHMYeCKHX
BELLECTB.

JlaGopaTopHble M NpPaKTHYeCKHE

padoThI
Vlabopamopuwiii onvim:
KavecTBeHHast peaxiust Ha

KapOOHAT-HMOH.

[ Ipaxmuyeckue pabomoi:

Ne 4. IlonyueHue yriekucioro rasa
KauectBenHas peakius HA
KapOOHAT-HOH.

No5. PelieHne 3KcriepruMEHTATbHBIX
3aznay 1o reme «Hemeramisoy.
\Boiuucnenun

— 10 YpaBHEHUSM XHMHUYECKHX
peakuuii, ecau OAWH U3 pPEearcHTOB
1aH B BHJI€ BOJHOTO PAcTBOpaA C

N3BECTHOU MaCcCOBOU JI0JIEN
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10 KJIIACC

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

TeMmbl,

pacKpbIBaloIue
JaHHBIN pa3aen
MPOrpamMmbli,
M KOJHYECTBO YaCOB,
OTBOJNMOE Ha UX

HU3yYCHUE

OcHOBHOe coep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

Pa3zgen 1. MeTaJiibl M X CO

equnenus (50 u)

(10 )

Tema 1. O0mue CBoﬁCTBaJO6ma;1
METaJI0B

XapaKkTEepPUCTUKA
XUMHUYECKHUX JJIEMEHTOB —
METaJJIOB  Ha  OCHOBAaHUU  MX
nonoxkennss B [lepuoanueckoi

CHCTEME XMMHUYECKUX JIEMEHTOB
JI. . MeHnneneeBa U CTPOEHHUS
atoMoB.  CTpoeHue  MeETaUIOB.
Meramuueckas CBA3b 51
METaJNINYecKasl ~ KpUCTAJUIMYECKas
peneTKa. DNEeKTPOXUMHUYECKUM
psin HaIPsSKEHUN METaJIJIOB.
duznyeckue u XUMHUYECKHE
CBOICTBa METAJIJIOB. OO6ume
CHOCOOBI MOJTYYEHHS] METAJIIOB.

[loHsATHE O KOpPpO3MU METAIUIOB U

PackpbpiBaThb CMBICH HM3y4aeMbIX IOHATHUM M IPUMEHATb 3TH IOHATHUA IIpU
ONMCAaHUM CBOMCTB BEILIECTB U UX MPEBPALICHUM.

OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JI€MEHTOB-METAJIOB
1 UX COEIMHEHUN C Y4ETOM CTPOEHMS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHME METAJIOB, oOmMe (U3NYeCKMe U XUMHUYECKHE
CBOMCTBA METAJLJIOB.

XapakTepu30BaTh 001IME CIOCOOBI OIYYEHUSI METAIJIOB.

CrnenoBatp npaBmiiam 0e30macHO paboThl B 1a00OpaTopuu MpU HUCHOIH30BAHUHU
XMMUYECKOH MOCY/bl U 000py10BaHHUS.

[Ipon3BOINTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh MpH  BBINOJHEHWHM Y4YeOHBIX 3aJaHMA TEKCThl y4eOHHKa,
cipaBoyHble MaTepuainsl (Ileproguueckyro cucteMy XMMHUECKUX 3J1€MEHTOB Jl.
1. MenpaeneeBa, TabIuIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHMI M cojlel B BOJE,
PIIEKTPOXUMUYECKUH PsIJT HAPSKEHUM METaIOB).

Vcnonb30BaTh MpH  BBHIMOJHEHUMM y4eOHBIX 3aJaHMi M B Ipolecce
1CCIIEIOBATENbCKOMN NeSITeNIbHOCTH HAyYHO-MOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHalibl, pecypchbl IHTepHETA

OCHOBHBIE CIOCOOBI  3alUTHl  OT
koppo3uu. CruiaBbl (CTajb, YYT'YH,
TFOPATFOMHUHHIM, OpoH3a), 170:¢
[IPUMEHEHNE B ObITY u
IIPOMBIIIJIICHHOCTH.
JleMoHCcTpau U
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O3HakoMJIEHHE c oOpa3uaMu
METaJIOB u CILJIaBOB, ux
¢usnvyeckumMu cBoiictBamu. Mojenu
KPUCTANINYECKUX peieéToK
METaJUIOB.

Buneomarepuans: KOppo3us
METaJUIOB.

JlabopaTopHble U NMPaKTHYECKUE
padoThI

Vlabopamophuie OnbImo:
Os3nakomiieHne ¢  oOpa3uamu
CIJIABOB METAJLJIOB.

3aBUCUMOCTh CKOpPOCTH

peaKkuy MeTajljla C KUCIOTOU

OT IPHUPOJIbI METAJIA.

Buviuucnenusn

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

Tema 2. BaskHeiimue
METAJIbI 7 ux
COCIMHEHUS

(40 9)

[Hlemounsie MeTamibl. [lonoxeHne B
[Iepuoanueckon CUCTEME
XUMHUYECKuX dnementor J[. U,
MeHeneeBa, CTPOEHHE aTOMOB.
HaxoxxaeHue B npupoJe.
duszuyeckne U XUMHUYECKHUE
CBOMCTBa (Ha MpHUMepe HATpUs U
Kamus). OKCUABI U THUIAPOKCHUIBI
HaTpusi U Kanus. [IpumeHeHue
[ICJIOYHBIX METAJUIOB M  HX
COCOUHEHUH.
[llenouHo3eMenbHbIE  METaJJIbI
MAarHuii M KaJIbIIUM, CTPOECHHUE

ATOMOB. Ilonoxenue B

OO0BsICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB-METAJIJIOB
B IPYIIAaxX U UX COEAUHEHUN ¢ yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKHE CBONCTBAa MPOCTHIX BEIIECTB
METAJIJIOB U HMX COSAMHEHUU (OKCHIOB, THJIPOKCHIIOB, COJIEH), CIOCOOBI HX
MOJTy4eHUS, TPUMEHEHUE U 3HAYCHHUE B TIPUPOJIC U KUZHH YETIOBEKA.
Pacro3HaBaTh C MOMOIIBIO KAU€CTBEHHBIX PEAKINil HOHBI METAJNIOB (MarHus,
QITIOMUHUS, [IMHKA, JKeJie3a, MEJIN).

[[naHupoBaTh M OCYHIECTBJISATh HAa MPAKTHUKE XUMUYECKHUE HKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOJCHUS, IeTIaTh BEIBOIBI IO Pe3yJIbTaTaM IKCIIEPUMEHTA.
CrnenoBatrh mpaBuiaM 0e30MacHO padoThl B 1abOpaTOpuu MpPU UCIIOIB30BAHUU
XUMHUYECKON TTOCY/IbI K 000pYAOBaHHUS.

[Ipon3BOUTE BBIUUCIEHUS [0 XUMUYECKUM YPABHEHUSM.

BricTpanBaTh pa3BEPHYTHIC MUCHbMEHHBIE W YCTHBIE OTBETHI C OMOPOW Ha
nH(pOpMaIMIo U3 yueOHNKA M CIIPABOYHBIX MAaTEPHANIOB, TPAMOTHO MCTOIb30BaTh
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[Ileprnonnueckoit CUCTEME
xumMudeckux osiaementos J. .
MeHneseena.

Haxoxxneaue B apupoje.
Pduznueckue U XUMUYECKHUE
CBOIICTBA. Baxueiimue

COCIUHCHUS Kaiblius (OKCHJ,
rugpokcusl, conm). JKEcTkocTh
BOJbI U CIIOCOOBI €€ yCTpaHEHHS.
Amtomunuii.  Ilomoxenue B
[Ileprnonnueckoiut cucreme
XumMuueckux snaeMeHtoB /JI. .
MeneneeBa, CTpOEHUE aTOMa.
Haxoxnaenue B pUpoaE.
dusnyeckue U XUMHUYECKHUE
CBOMCTBA. AwmdoTtepHbie
CBOMCTBa OKCHJA U TUAPOKCHUA.
Keneso. [Tonoxenue B
[lepuoanueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB

J[. . Menneneesa, CTPOCHHE
atroma. Haxoxnenue B npupoje,
duzndeckue u XUMHUYECKUE
cBoiicTBa. OKCHUIBI, THUJIPOKCH]IbI
u conu xenesa(ll)

u >xene3a(lll).

JleMoHcTpanuu

B3anmoneiictBue HATpUA C
BOJ1I0M. OKpalluBaHWE NJIAMEHU
MOHAMU HATPUS U KaJTHS.

OxkpamuBanue IIaMeHUu
MOHAMU KaJIbITU.
B3anmonencTBHue OKCHIIa

M3y4YCHHBIN MOHATUMHBIN anmnapaT Kypca XUMHUU.

Vcnonp30BaTh MpH  BHINOJIHEHWH y4eOHBIX 3aJaHUd W B Ipolecce
MCCIIEIOBATENBCKOM JeSITeNIbHOCTH HAYYHO-TIOMYJISIPHYIO JaUTEpaTypy
XUMHUYECKOTO COJIEpP KaHMs, CIIPaBOYHbIE MaTepualbl, pecypcbl MHTEepHeTa
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KaJIbLYS C BOOOW.
Buneomarepualibi: ropeHue
bKeJie3a B KMCJIOPO/AE U XJIope.
JlabopaTropHble M NpaKTHYECKHE
padoThI Jlabopamopnwie
onvimol: O3HakoMIIeHHE c
oOpasnamMul  aJFOMUHHUSI H  €ro
CILJIaBOB.

AmdoTepHbIe CBOMCTBa
rUAPOKCHUIA aTFOMUHUSL.
KauecTBeHHbBIC peaKklIMU HAUOHBI
Kesesa.

[ Ipakmuueckue pabomuw:

Ne 6. JKécrkocth BOIBI WM
METOABI €€ YCTPAHEHUS.

No 7. Pemenune
DKCIIEPUMEHTAJIBHBIX 3ajJiad 10
Teme «MeTaib.
Botuucnenusn

— 10 YpPaBHEHUSIM
XMMHUYECKUX pEaKlui, eciu
OIWUH W3 pPEareHTOB JIaH B
U30BITKE WM  COAEPKUT
NPUMECH;

MacCOBOU J10JIU BbIXO/1Q
NPOJIyKTAa PEaKIIUuU

Pa3znen 4. Xumusi u okpy:karomas cpeaa (6 u)
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Tema 3. BemectBa wu [HOBBIC MaTepuai bl U TEXHOJIOTUH | XapaKTEepU30BaTh POJIb XMMHUU B Pa3- JIMYHBIX cepax AEATEIbHOCTH IOICH,
MaTepuajbl B JKHM3HM (BemiectBa W marepualsibl BOCHOBHBIE BELIECTBA M MaTEpHUAlIbl, MPUMEHSEMbIE B >KM3HU COBPEMEHHOIO
JeJI0BeKa [MOBCEIHEBHOMW >KHU3HH YEJI0BEKA/UEIOBEKa.
(6 1) XUMUs U 310POBBE. OOBACHATH YyCOBUA 0€30MacHOr0 KCIOJNb30BAHMS BEHIECTB M XUMHUYECKUX
be3onacHoe  HMCMONB30BAaHUE  |[pEAKLMU B OBITY.
BCILICCTB U XUMHYECKHUX  |AHaIM3upoBaTh U KPUTUYECKH OLICHWBATh HH(OpPMALMIO O  BIUSHUU
peakiuii B ObITY. [IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35HCTBA, TPAHCIOPTa U JIp. HA COCTOSHUE
[Ipupoaubie WCTOYHHUKH (OKPYXKAIOUIeH cpeabl.
YIJI€BOJIOPOJAOB (yroap, [YMeTb OKa3bIBaTh IEPBYIO IIOMOIb TP XUMUYECKUX 05KOTaX U OTPABJICHUSX.
OPUPOIHBIN ras, HedTh), |([IpuHHMaTh yyacTue B 00CYXJIEHUU MPOOJIEM XUMUYECKON U AKOJIOTUYECKOM
MPOJYKTHI UX IIEPEepPaOdOTKU, UX |[HANIPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO IO3WIMIO 10 Mpodieme u
poJib [peagaraTb BO3MOXKHBIC MyTH €€ PeleHus
B OBITY 1 MPOMBIIIJIEHHOCTH.
OCHOBBI AKOJIOTMYECKOMI
PaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karo- IIeu
Ccpelibl (mpenenbHO
onycTumast KOHIICHTpAIHS
pemiects — [1JIK).
Ponp xumuum B pelICHUY
SKOJIOTMYECKUX MPpodIeM
O06o0menne
MPOIICHHOI0 Kypca
(10 gacos)

[Tpu paspaboTke paboyeil mnporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHbI BO3MOKHOCTHU
MCIIOJIb30BaHUS AJEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SABJISIOIIMXCS y4€OHO-METOIUUYECKUMU MaTepualaMu
(MyJIBTUMEIUIHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKHU U 33JJaUHHMKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTYyaJIbHbIE JabOpaTopuu,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMU LU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIb3YEMbIMHU Il OOY4YEHHS M BOCHUTAHUS
oOyuaronuxcst ¢ HOJIA, npeicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIOUUMHU TUJAKTUYECKUE BO3MOKHOCTU
HKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00pa30BaHUU.

50




IHoaxoabl K OlIeHUBAHUIO INIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHusI

[Ipy oOuEHMBAaHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJA HeoOXoAMMO yYUTHIBaTh TaKU€ WHIWBHUAYalIbHbIC
OCOOEHHOCTH HMX pPa3BUTHS, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQZICHUSI YCTHOW AKCIPECCUBHOM PEUYbI0, YPOBEHb PA0OTOCIIOCOOHOCTH HA YPOKE
(MCTOIIAEMOCTh ILIEHTPAIBLHOW HEpPBHOW cucTembl). Mcxonst U3 3TOro, y4duTelb
WCIIONIB3YET ISl YYAIUXCS HWHIUBUIyaIbHBIE (OPMBI KOHTPOJIS PE3yIbTaTOB
oOyueHuss xumuu. [lpm CHWKEHHOW pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HAPYLICHUSX MOTOPHUKH PYK BO3MOXHO YBEJIMYEHHE BPEMEHM [JI BBITIOJHECHUS
KOHTPOJIGHBIX M CaMOCTOSITENBHBIX paboT. KOHTpOBbHBIC, CaMOCTOSTEIBHBIC H
MpaKTUYECKHe pabOThl TPH  HEOOXOJUMOCTH  MOTYT  Mpejaratbcs ¢
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOIO IMPOrPAMMHOIO
oOecrieueHus, 0O0ECIEeUUBAIONIETO MEPCOHU(PUIMPOBAHHBIA  Y4eT  y4eOHBIX
JOCTIKEeHUM oOydaronuxcs. TeKymuid KOHTPOJIb B (popMe YCTHOTO ONpoca MpH
HU3KOM KaueCTBE YCTHOM OKCIPECCUBHOW peyu O0O0YyYarolmuxcsi HeoOXOAMMO
3aMEHSITh MTUCbMEHHBIMU (hOpMaMu.

CrnenuaJjibHble YCJIOBHSA pPeaju3alu IUCHUILINHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJUuue MNEPCOHAIBHBIX KOMIBIOTEPOB,
TEXHUYECKUX MPUCIOCOONIeHUI (crenuanbHas KiaBuaTypa, pa3iudyHOTo BHUIA
KOHTAKTOpBl, 3aMEHSIOUIME  MBIllb, JUKOMCTHUKH, TPEKOOJbI,  CEHCOpHBIC
TUTAHIIIETHI).

2. J1oKHBI OBITH CO3/1aHbI YCIOBUA )i (PYHKIIMOHUPOBAHUSI COBPEMEHHOMN
MH(POPMAIIMOHHO-00PAa30BaATEIBLHON CPENibl 0 XUMHHU, BKIIFOUYAIOLIECH 3JIEKTPOHHBIE
MH(OpPMALIMOHHBIE  PECYpChl,  DJEKTPOHHBIE  O0pa3oBaTENbHBIE  PECYPCHI,
COBOKYMHOCTh ~ MH(MOPMALMOHHBIX  TEXHOJOTHUW,  TEIEKOMMYHUKALIMOHHBIX
TE€XHOJIOTUM, COOTBETCTBYIOLIUX TEXHUYECKUX CPEACTB U TEXHOJOTUH (B TOM
yucie ¢uemn-TpeHaxepoB, UHCTpyMeHTOB Wiki, Hu(poBbIX BUAEO MaTepuUanoB U
Ip.), OOecCleurBarolUX JOCTHXKEHUE KaxabiM oOydaromuMmes ¢ HOJIA
MaKCUMaJIbHO BO3MOKHBIX ISl HETO pE3yJIbTaTOB 00yUYEeHUSI.
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