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denepanbHas pabouas nporpamma (nanee Ilporpamma) mo yuyeOHOMY HpeaMETy
«Xumus» paszpaborana Ha ocHoBe PI'OC OO0, DenepanbHON TPOrpaMMbl
BOCIIUTaHUs, C YUYETOM pacnpeeEHHBIX M0 KJIaccaM MPOBEPsSeMbIX TpeOOBaHUN K
pesynbTataM ocBoeHuss OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO
oOmero o0pa3oBaHms.

IosicHuTeNLHAA 3aANMMUCKA

OO0mas xapakTepucTHKAa Y4e0OHOro npeaMera « XMMHs»

Bxnan ydeOHoro mnpeaMera «XuMus» B JOCTHKEHUE L€ OCHOBHOIO
oOmiero oOpazoBaHusi 00YCIOBJIEH BO MHOIOM 3HAUYE€HHEM XMMHUYECKOW HAayKH B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B PAa3BUTHUH MPOU3BOJUTEIIBHBIX CHJI OOIECTBA U
CO3/IJaHUU HOBOM 0a3bl MATEPUAIIBLHOU KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PAaCIpPOCTPAaHMIIA CBOE
BJIIUSIHHE HA BCE 00JIACTH YEJIOBEUECKOro CYIIECTBOBAHUS, 3ajlajja HOBOE BHUJICHUE
MHUpa, CTajJla HEOTHEMJIEMBIM KOMIOHEHTOM MHPOBOM KYJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHUE XUMHUU CITY>KUT OCHOBOM JJisi (hOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTABICHUN O MaTEpPUAIbHOM €JUHCTBE MHUPA;
BOXHYIO  pOJIb  WrpaloT  (QopmMupyemble  XUMUEH  MPEACTaBICHUS O
B3aMMOTIPEBPAIEHUSAX HSHEPrUM W 00 DBOJIOIMH BEIIECTB B  MPHUPOJIE;
COBpPEMEHHAs XMMUS HalpaBJeHa Ha PEIICHHE TJI00aTbHBIX MPOOIEM YCTONYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SJHEPTE€TUUECKOM, TUILIEBON 1 AKOJIOTUYECKON
0€30MacHOCTH, ITPOOJIEM 3PaBOOXPAHCHHUS.

B ycnoBusix BO3pacTaromiero 3HAYCHUST XUMHUU B JKU3HU OOIIECTBa
CYLIECTBEHHO TOBBICHJIACh POJIb XUMHUYECKOro oOpa3zoBanus. B miane
COIMAIM3AIMU OHO SIBJISIETCS OJHUM U3 YCJIOBUU (DOPMUPOBAHUS MHTEIUICKTA
JIUYHOCTH ¥ TAPMOHHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XHMMHYECKHE 3HAHUS HEOOXOTUMBI  JUIs
pUOOPETEHUS OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B
COIIMYME€ M OTBETCTBEHHO YYacCTBOBAaTh B MHOT'OOOpPA3HOM KMU3HU OOIIECTBA, IS
OCO3HAHHUSI BAXKHOCTH Pa3yMHOI'O0 OTHOIIEHHS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIpPYTUX, K OKpYXKawlled NpUpOJHON cpelie, Mg I'PAMOTHOTO IOBEACHUS MpPH
MCIIOJIb30BaHUMU PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEAHEBHOM
YKU3HHU.

XuMHUecKoe 00pa3oBaHME B OCHOBHOM IIKOJIE ABISIETCS 0a30BBIM 110
OTHOIIIGHUIO K CHCTeMe OOIIero XumMuyeckoro ooOpazoBanus. [losromy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE 00IIEMYy XUMUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXKalOT TOCYyAapCTBEHHbIE,
0OI1IeCTBEHHbIE U UHJIUBUIYAJIbHBIC TTIOTPEOHOCTH. DTUM OMPEEACTCS CYITHOCTh
oO1ielt cTpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
y4e0HOTO TIpeAMeTa « XUMHUSD.

W3yuenue mpeamera: 1) cmocoOCTBYeT peanu3aldd BO3MOXHOCTEH IS
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camMopa3BUTUs M  (OPMHUPOBAHMUSA  KYyJIbTYypbl JIMYHOCTH, €€ oO0mel u
(YHKIIMOHAJIBHON TPAaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMUPOBAHUE MBILUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOATEIHHOU y4eOHOM
NEATEIbHOCTH,  JKCIIEPUMEHTAIBHBIX M MCCIEAOBATEIBCKUX YMEHHH,
HEOOXOJMMBIX KakK B TIOBCEIHEBHOW U3HU, TaKk U B TPodhecCHOHATBHOU
NEATEIbHOCTH; 3) 3HAKOMUT CO CHEUU(UKON HAYYHOTO MBIILUICHUS, 3aKIadbIBACT
OCHOBBI IIEJIOCTHOI'O B3IVISiJa HA E€JUHCTBO IPUPOABI M YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU
HOApPOCTKOB; 4) cnocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHuE O0yUYaOLIUXCS.

Ha3BanHble HampaBieHuss B OOyYE€HHH XUMHH  OO€CIIEUMBAIOTCS
cnenuPUKON  CoAep)KaHUSl TMpeaMeTa, KOTOPBIA SIBISETCA IEJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM JTare e€
pa3BUTHA.

Kypc XvmMuUM OCHOBHOW IIKOJbI OpPUEHTUPOBAaH HA  OCBOCHHE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKOM XHMHUU W HEKOTOPBIX TOHATUH U
CBEACHUN 00 OT/IEIbHBIX O0BEKTaX OPraHUYECKON XUMUHU.

CrtpykTypa conxepkaHus npeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxoja K ero uzydeHuro. CoaepaHue CKIAAbIBAECTCA U3 CUCTEMBI IOHATHH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XUMHUYECKON PEAKLIHH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHblI MO MPUHLHUITY MOCIEI0BATEIBLHOTO
pa3BUTHs 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUM Pa3HOr0 YpPOBHS:
aTOMHO-MOJIEKYJISIDHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHSA
[Tepuonnueckoro 3akona [[. M. MenpaeneeBa kak OCHOBHOIO 3aKOHA XHMMWH,
YUYEHHS] O CTPOCHMHM aToMa U XUMHUYECKOM CBSI3U, TMPEACTaBIECHUN 00
AIEKTPOJIMTUYECKON JUCCOLMALIMM BEUIECTB B pacTBOpax. TeopeTnueckrue 3HaHUs
pacCMaTpUBAIOTCS HAa OCHOBE DOMIMPUYECKH IIOJYYEHHBIX M  OCMBICICHHBIX
(GakToB, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBIIOJIHSS
GyHKIMM OOBSCHEHUS U MPOTHO3WPOBAHUS CBOMCTB, CTPOCHMSI U BO3MOXKHOCTEH
IIPAKTUYECKOIO IPUMEHEHUS U NTOJTYyYECHUS U3Y4aeMbIX BEILECTB.

Takass opraHuMszanusi coAepXKaHUS Kypca CHOCOOCTBYET MpPEACTABICHUIO
XUMHYECKON COCTaBJISIOIIEM HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
npupoasl. Tem cambiM oOecreynBaeTcs BO3MOXKHOCTh (OPMHPOBAHUSA Y
OoOy4JaronMxcsi LEHHOCTHOTO OTHOLIEHUS K Hay4YHOMY 3HAHUI0O W METOoJaM
MO3HAHUS B HaykKe. BakHO Takke 3aMETUTh, YTO OCBOEHUE COJIEPXKAHUS Kypca
MIPOUCXOJNUT C MPHUBJICYECHUEM 3HAHUM U3 paHEE U3YYEHHBIX KYyPCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiacey.

esn u3yyeHus y4eOHOro npeamera « XuMus»
K HampaBieHMI0O NEPBOCTENEHHOW 3HAYMMOCTH TP  pealn3aluu
oOpa3zoBarenbHbIX (YHKIMA mpeamera «XUMHS»  TPAJAULMOHHO  OTHOCST
(dbopMupoBaHUE 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO



€CTECTBO3HAHHUSA, MPAKTUYECKOW JEATEIbHOCTH 4YeJIOBEKa M KaK OJIHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpHI. 3ajadya MpeaMeTa COCTOUT B (POpMUpOBaAHUU
CUCTEMbl XUMHUYECKUX 3HAHUA — BAXKHEUIINX (PAKTOB, TOHSTHHA, 3aKOHOB H
TEOPETHUYECKUX TOJOKEHHUIM, JOCTYHHBIX OO0OOLIEHUH MHPOBO33PEHUECKOTO
XapakTepa, fA3blKa HAayKH, 3HAHUM O HAyYHbIX METOJAX H3Y4YEHUs BEUIECTB U
XUMHUYECKHUX PEaKIuil, a Takke B ((OPMUPOBAHUM U PA3BUTHHU YMEHUI U CIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAONIOIEHHEM U MPOBEICHUEM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHHEM TPaBIJI 0€30MacCHOTO OOpaIleHus ¢
BEII[ECTBAMHU B IMOBCETHEBHON KU3HHU.

Hapsigy ¢ 3TuM nenu u3ydeHHs] OpeIMeTa B IporpaMme yTOYHEHBI U
CKOPPEKTHPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpazoBanus. Cerogass B 00pa3oBaHWM 0CO00 3HAYMMOW  TPHU3HAETCS
HAIpaBIIEHHOCTh OOyYeHHs Ha pa3BUTHE U  CAMOPAa3BUTUE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KynbTypbl. OOy4eHHE YMEHHUIO YUUTHCS U
NpOJOKATh CBOE OO0pa3oBaHUE CaMOCTOATENIBHO CTAHOBUTCA OJHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX IPEAMETOB.

B cBi3m ¢ 3TMM IpuU U3YyYEHUM I[IPEAMETA B OCHOBHOW IIKOJE
JOMUHUPYIOIIEE 3HaUeHHE MPUOOPETU TaKUE 11T, KaK:

(GopMUpOBaHHE HHTEUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIBHOMY MpPHUHITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

HaIpaBJIEHHOCTh 00YUYEHUsI HA CUCTEMATUYECKOE MPHOOIIEHUE yUaIuXcsa K
CaMOCTOATENIbHON MO3HABATENIbHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(GbOopMHPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue yCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYarOIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE IJIf
pa3IMYHBIX BUOB JEATEIBHOCTH;

dbopMupoBaHUe yMEHUIl OOBSACHATh U OLEHUBAThH SIBJICHUS OKPYXAIOIIETO
MHUpa Ha OCHOBAHUY 3HAHUM U OMBITA, IOJYYCHHBIX TIPU U3YyUYEHUU XUMUU;

dopMupoBaHue |y OOy4aromMxcs TyMaHMCTUYECKUX  OTHOIIEHUH,
NOHMMAHHS LEHHOCTH XUMHUYECKMX 3HAHMW [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHwUs.

[IpuHnmn, Toaxoabl ©  ocoOble  oOpa3oBaTeabHBIE  MOTPEOHOCTH
oboyuaroruxest ¢ HOIA mo mpenmetry «Xumusi» T€ K€, YTO W MPU WU3YUCHUU
buzukm.



MecTo yueOHOro npeaMera « XumMush» B y4eOHOM IJIaHe
B coorBerctBHH ¢ PI'OC OOO «Xumus» sBIIETCS 00sS3aTEIbLHBIM
peaMeTOM Ha YpOBHE OCHOBHOrO oOiero oOpa3zoBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT M3y4eHHE XUMHHM Ha 0a30BOM ypoBHE B 00BEéME MO 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Conep:xxanne y4eOHOT0 npeaMera « XuMHsh)

8 KUIIACC

IlepBoHayabHBbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUK B KU3HM 4EJIOBEKAa. [eja U BEHIECTBA.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiectB. lloHsiTne o
METOJaX MO3HAHUS B XUMHH. XUMHS B CUCTEME HayK. UHCThIE BEILIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIBI. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas (opmyna. BalleHTHOCTh aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTEIbHAs aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHYECKOTO JIEMEHTa B
COCIMHEHUHU.

dusznyecKue U XuMUYECKHUE SIBJICHUSA. XUMUUYECKasi peakius 1 €€ Mpu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINi (COeAMHEHUS, PAa3JIOKEHUS, 3aMEeIIICHUs, 0OOMEHA).

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCYIIOM, C
mpaBuiamMu paboThl B JIabopaTopuu W npuéMamu oOpamieHus ¢ J1abopaToOpHBIM
o0opy/ioBaHMEM; H3yYe€HHE U oOmnHucaHue (U3NYSCKUX CBOWCTB 00pa3IoB
HEOPTaHWYECKUX BENIECTB; HabOmoeHne ¢u3ndeckux (TUIaBiICHHE BOCKA, TasHUE
JbJa, paCTUPaAHHUE caxapa B CTYIIKE, KHTIEHWE U KOHJEHCAIUS BOJIbI) U XMMHUYECKUX
(ropeHue cBeud, MPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C
KHUCJIOTOM) SIBJICHUM, HAOJIIOJICHUE U ONTMCAHNE TPU3HAKOB MPOTEKAHUSI XUMHUUECKUX
peakiuil (pasfokeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcunaa meau(ll) mpu HarpeBaHuu, B3aMMOICHCTBUE
xenesa ¢ pactBopoMm conu meau(Il)); n3yuenne crnocoOoOB pazaeneHust cMecen (c
MTOMOIIIBIO MarHura, bunsTpoBaHUE, BBITIApUBaHUE, JTUCTUILISLIUS,
xpomatorpadusi), NPOBEICHUE OYUCTKH TOBAPEHHOW COJM; HAOMIOJEHUE U
OMMCaHUE PE3yJIbTATOB MIPOBEACHUS ONbITA, UILTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS
MaccChbl; CO3/IaHNE MOJIeNIeld MOJIEKY (I1apOCTEPIKHEBBIX).

Ba:xHeiimue npeacTaBUTe/ I HEOPraHUYECKHUX BEIECTB

Bo3ayx — cMech razoB. CoctaB Boznyxa. Kuciaopoa — 3eMeHT U MpocToe
BemecTBO. Haxoxaenue kuciopoaa B Mpupojae, (Ppu3nueckue U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenue kuciopoga. CrocoObl
MOJYYEHUs] KHCJIOpoJa B JlabopaTOpud | MPOMBINUIEHHOCTH. KpyroBopot
KucIopoaa B mpupojae. O30H — atoTponHast MOAU(PUKAIINAS KUCIOPOIa.

TennoBo# 3hPEeKT XUMUUECKOW peakii, TEPMOXHUMHYECKUE YpPaBHEHWS,
9K30- U JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue



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

Bonopon — asnemeHT W mpocrtoe BemecTBo. Haxoxknenue Boaopona B
npupoae, GU3MYECKUe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

KomnuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABorafipo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMUUYECKUM YPaBHEHHUSM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pacTtBoputTenb. PacTBOpBI.
HacebllienHble 1 HEHACHIIIEHHBIE PAacTBOPBI. Pacmeopumocms eewecms 6 gode.l
MaccoBast 107151 BelecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YelloBeKa. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HeHre NpUpOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHnid. Oxcuapl. Kimaccudukanus
OKCHJIOB:  cojeoOpa3yroniue (OCHOBHBIC, KHCIOTHBIC, aM{QpOTepHbIE) U
HecosneoOpasyronue. Homenkiarypa okcuaoB (MeXIyHapoHasi U TpUBUAIIbHAS).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaos.

OcHoBanus. Krnaccudukaiuss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIC
ocHOBaHMs. HomeHkiaTypa oOCHOBaHHMM (MEXAyHapoJHas W TPUBHAIIbHAA).
Pu3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyueHrne 0OCHOBaHMUi.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHUCJIOT
(MexayHapoaHas U TpuBHaIbHAs ). PU3MUECKHUE U XUMUUYECKUE CBOMCTBA KUCIIOT.
Psn aktuBHOCTH MetaiuioB H. H. bekerona. [lomydyeHnne KUcCIoT.

Comun. Homenknatypa conedl  (MEXIOyHapoAHass W TPUBHAJIbHAA).
Pu3nYECKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKUI SKCIIEPUMEHT: KAYECTBEHHOE OIPENECICHUE COJIEepKaHMS
KHCIIOpOJla B BO3/JyXe; IMOJy4YeHUE, COOMpaHHUE, paclio3HaBaHUE M H3yUYCHUE
CBOMCTB KHCJIOpOJIa; HAOJIOJIEHNE B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJIOM U
YCJIOBUSI BOSHUKHOBEHHS WM TPEKpaIleHus TopeHus (mokapa); O3HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHHE WX CBOMCTB; IIOJyYe€HHE, COOHMpaHHeE,
pacrio3HaBaHME€ W M3Yy4Y€HHE CBOWCTB BOJIOpoja (TOpeHHe); B3aUMOJCHCTBHUE
Bojoposia ¢ okcuaoMm menu(Il) (Bo3MOXKHO HCHOIB30BaHUE BHUACOMATEPHAIIOB);
HaO0/IeHHe OOpa3lloB  BEIIECTB  KOJMYECTBOM 1 MOJb; HCCIIEIOBAaHHE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMYHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOW JOJENW PacTBOPEHHOTO
BEILECTBA; B3aUMOJEHCTBHE BOJbI C MeTallaMH (HATpUEM U  KaJbLIHEM)
(BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB); OMPEACIICHHUE PACTBOPOB KHUCIIOT
U TIEJI0YEH ¢ MOMOIIbI0 WHIUKATOPOB; MCCIIeIOBaHNE 00pa3IioB HEOPTAaHMUECKIX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOIIOICHUE U3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBOpax KHCJIOT W IeJiouel; u3ydeHue B3aumojerctBusi okcuaa menu(Il) c
PAacCTBOPOM CEPHOM KHCJIOTBI, KHUCJIOT C METaJUIaMHU, PEAKIUN HEUTpaln3alluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJHOTO METaJljIa APYTUM M3
pacTBOpa COJIM; PEUIEHUE PKCIEPUMEHTANIBHBIX 3a/layu 1o Teme «BaxHeiiine

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



KJIACChl HEOPTAHUYECKUX COEIUHEHUIN.

Iepuoanyeckuni 3aKOH " Iepunoaunyeckas cuCcTEeMA
xumuyeckux JjementoB JI. HW. MengeaeeBa. CrpoeHue aToMoOB.
XuMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIEC PeAKIIUN

[lepBble MONBITKK KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENbHBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(pOTEPHBIE OKCH/IbI
U TUAPOKCHUBI.

[lepuognuecknil 3akoH. [lepuoanyeckas cucTeMa XHUMHYECKHUX SJIEMEHTOB
H. W. Mengeneea. KopoTkonepuoanas ©  JIUHHONEpPHOAHAS  (OPMBI
[Teproanueckoit cucreMbl xumuiueckux 3emMeHToB [[. Y. Menneneesa. [lepuoib
U rpynnsl. @U3NYECKHA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB MEPUONA W
TPYIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTroMHbIX saep. M3oTombel.  DNEKTPOHBI.
CtpoeHue 2JIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XMMHUYECKUX HJIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyINaM U nepuoaam. 3HauYEHUe
[Tepuoguueckoro 3akoHa u [lepuoanveckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIsI
pa3BuTus Hayku U npaktuku. [[. 1. MenaeneeB — yu€HbIN U TpaKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHas (mojsipHas U HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouieccrl OKMCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEU.

XUMUYECKUI HKCIEPUMEHT: H3yuyeHHE OOpaslloB BEIIECTB METAIIIOB U
HEMETAIJIOB;, B3aUMOJICHCTBAE THUIPOKCHUJA LHUHKA C pPacTBOPaMHM KHCIOT U
1iejI0oueid; MPOBEICHUE OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakuil (rOpeHUe, pEaKIuu pa3aoKeHUs, COSTUHEHNUS ).

MexnpeaMeTHbIe CBSA3H

Peanuszanust MeXNpeaMETHBIX CBS3€M NPU M3YyYEHHMM XUMHHM B § KJacce
OCYILIECTBIISIETCS YE€pe3 HCIMOJb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOpUs,
3aKOH, AaHaJu3, CHHTE3, KiacCuduKanms, IEePUOAUIHOCTh, HAOJIIOJICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (M3UYECKUE BEIUYUHBI, SIUHUIIBI
M3MEpPEHMSs, KOCMOC, TIIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocuntes, npixanue, oruocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE HCKOIIaeMBIE, TOILJIMBO, BO/JIHbIE pECYpCHI.



9 KUIACC

BemecTBo M XMMHYecKasi peaKius

[lepuognuecknii 3akoH. Ilepuoandeckas cucreMa XHUMUYECKHX SJIEMEHTOB
. N. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KAIBLHS U UX COETUHEHHM
B COOTBETCTBMM C TIIOJIOKEHHEM DJJIEMEHTOB B llepmoaudeckon cucreme wu
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexyHapoHasl U TpUBUAJIbHAsS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITNXCS
K Pa3MYHbIM KJacCaM HEOPTaHWUYECKUX COCIUHEHUN, TE€HETHUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanusa XuUMHUYECKUX peakiuid MO pas3IudyHbIM Tpu3HaKaMm (10
YHCITy U COCTaBY yYacTBYIOIIMX B PEaKLUU BEILECTB, 110 TEIJIOBOMY 3 (eEKTy, 1o
U3MEHEHUIO CTETEHEN OKHUCIEHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[TonsiTue o ckopoctu xumuuecko peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IoHsTHE 0 rOMOTre€HHBIX M IeTepOreHHBIX
peakuusx. [lowamue o xumuueckom pagHnogecuu. Daxkmopwvl, eauAlOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJOHCEHUE XUMULECKO20 PABHOBECUS.

OKHCIIUTENPHO-BOCCTAHOBUTENIBHBIE ~ PEaKUWU, 3JIEKTPOHHBIM  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEAKLIHM. CocraBnenue ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMAd C  HMCIIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OaaHca.

Teopus BJICKTPOIIUTUYECKOU JIUCCOLAALINH. DJIEKTPOIUTHI 151
HEANEKTPOJAUThl. KaTuoHbl, aHHMOHBI. MeEXaHM3M JUCCOLMAlLMU BEIIECTB C
pa3IuYHBIMM BUAAMM XHMHUYECKOW cBsizH. CteneHb aucconmanuu. CUIIbHBIE H
c1a0bIe 3JIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHA. YCIOBHS TMPOTEKAHHUS pPEaKIUid HOHHOIO
oOMe€Ha, MOJIHBIE U COKpAIIEHHbIE NOHHBIE YpaBHEHUS peakinil. CBOMCTBA KUCIOT,
OCHOBaHMM M COJIEl B CBeTE€ MPEACTABICHUNH 00  BICKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIe peaklii Ha UOHBI. [lonsamue o 2udpoause coJeii.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMH KPUCTAJUIMYECKUX
pelméTOK HEOPraHMYECKHX BEIIECTB — METAJIOB W HEMETalloB (rpadura u
anMmasa), CIOKHBIX BENIECTB (XJIOpMIA HATPHUA);, HCCIECIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHWMHUYECKOM peaklud OT BO3ACHCTBHUS pPAa3NIUYHBIX (HAKTOPOB;
MCCIIEOBAHNE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCA AUCCOLUALINN
KHCJIOT, IIEJoYeld M cojJeil (BO3MOXXHO HCIIOJIb30BaHWE BHJIEOMATEPUAIIOB);
IIPOBEJICHHE OIBITOB, WJUTFOCTPUPYIOIIUX IPU3HAKH POTEKAHNS PEAKIIMII HOHHOTO
oOMeHa (oOpa3oBaHHE OcCajliKa, BBIJCNIEHHWE Ta3a, 0O0pa30BaHHE BOJbI); OIBITOB,
WUIKOCTPUPYIOIIMX ~ OPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM



(ropeHue, peaklM pasyIoKEeHHs, COSIUHEHUs); PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBID KAYEeCTBEHHBIX PEAaKIM{d Ha HWOHBbI; PpEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

HeMmeTansbl 1 X coeIMHEHUS

O6miast xapakTepucTtuka ramoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKME CBOMCTBA Ha MpUMEpe  XJIOpa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETallaMH, WIeJ04amMu). XJIOPOBOAOPOI.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4eHHE, NMpUMeHeHue. JleiicTBue
XJOpa W XJOPOBOJOPOJA HAa OPraHU3M 4YeJIOBeKa. BakHenmume XIJIOpuabl U HX
Hax0>JICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

CrtpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpPHL.
AIoTpornHble MOAU(PUKAIIMKM KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopoJ, cTpoeHue, (pu3nyecKkue u XuMudeckue cBocTBa. OKCHJIBI Cephl KaKk
MPEACTaBUTENIN KUCIOTHBIX OkcuaoB. CepHas kucinora, (Qusnyeckue u
XUMHUYECKHUE CBOMCTBa (OOlIMe Kak TPEACTaBUTEN Kjacca KHUCIOT W
cnenquuyeckne). XMMUYECKHE PEaKIHM, JeKalllhue B OCHOBE IPOMBIIUICHHOTO
crnocoba mnosydyeHuss cepHoil Kuciotbl. Ilpumenenue. Coiu CEpHOW KHCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue cepel U €€ COeIMHEHHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOWIEH Cpeabl COCIUHEHUSMH CEpbl
(KUCIIOTHBIE JTOXKAW, 3arpsA3HEHHE BO3JAyXa U BOJOEMOB), CIIOCOOBI €ro
pEeAOTBPAILICHUSI.

OO6mast xapaktepuctuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

A3O0T, pacrpocTpaHeHHe B MPUPOE, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3orta B npuposie. AMMHAK, €ro (PU3NIECKrue U XUMUYECKHUE CBOMCTBA,
nosiyueHrue W mnpumenenune. Conu aMMOHUS, UX (PU3NYECKUE U XUMHUYECKUE
CBOICTBa, NnpuMeHeHue. KauecTBeHHass peakuys Ha MOHBI aMMOHUA. A30THas
KUCJIOTa, €€ ToyiydyeHue, (U3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
IpeACTaBUTENs Kiacca KUCIOT U crneurduyeckue). Mcnonb3oBaHue HUTPATOB U
coJiell aMMOHHS B KaU€CTBE MUHEPAJIbHBIX yJI0OpEeHUd. XUMUYECKOE 3arpsa3HEHUE
OKpYXalollel cpeapl COCNMHEHHSIMU a30Ta (KUCIOTHBIE [I0XKIM, 3arpsi3HEHUE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwmorponHbie Momudukamuu  docdopa, Pusznueckue u
xumudeckue cpoiictBa. Oxenn Gocdopa(V) u hochopnas kucnora, hpusndeckue u
XUMHYECKHE CBOWCTBA, noiyueHue. lcmomp3oBanue ¢GochaToB B KayecTBe
MUHEPATbHBIX YI0OpEHUH.

OO6mast xapaktepuctuka 37aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Yrinepoa, amioTporHbIE MOIU(DHUKAIIMK, PACTPOCTPAHCHHE B MPHUPOJIE,
dbuznyeckrue M XUMHUYECKUe CBoMcTBa. AncopOuusa. KpyroBopor yriepona B
npupozae. OKcuapl yriepoaa, ux (GU3NUeCKue U XUMMHUYECKUE CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3Mbl, MOJYYEHUE U MPUMEHEHHE. DKOJOTMYeCKUe MpoOIeMBbl,
CBsA3aHHBIe C okcuaoM yriepoaa(IV); rumore3a r1100aJbHOIO  MOTEIUICHUS
KJIMMATa; MapHUKOBBIA d(DPEeKT. YTOompHas KUCIOTa U €€ COoH, UX (PU3UIECKUE U
XUMUYECKAE CBOWCTBA, MOJyYeHHWE W MpuUMeHeHne. KadecTBeHHas peakiusi Ha
kapOooHatoHbl.  HMcmonb3oBanue ~ kapOOHAaTOB B OBITY,  MEIUIIMHE,
TIPOMBITIUICHHOCTH M CEITbCKOM XO035HCTBE.

[lepBoHavasnibHble TOHATHS 00  OpPraHMYECKMX  BEHIECTBAaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ITHICH, alleTWICH, 3TaHOJI, TJIUIEPUH,
YKCyCHasi Kuciota). Mx cocmaé u xumuyeckoe cmpoenue. Ilonstue o
OMOJIOTMYECKH Ba)KHBIX BEILECTBAaX: JKUpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YesoBeKa. MamepuanbHoe eOUHCmB0 OpPSAHUYECKUX U HeOp2aHUuyecKux
coeouHeHull.

KpemHuuii, ero @usnueckue W XHUMHUYECKHE CBOWCTBA, IIOJYyYEHHE U
npuMenenue. CoeauHeHus KpemHus B mpupoje. OOmue mpeacTaBlIeHus 00
okcusie kpeMHusi(IV) u kpemHueBoil kucinote. CUIUKaThl, UX HCIOJI30BAHUE B
ObITYy, MEIMLIMHE, TIPOMBIIUIEHHOCTH. Baowcnetiwue cmpoumenbHvle Mamepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. IlIpobremuvl bezonacroco
UCNONIL30BAHUSI CHPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHYECKUH SKCTICPUMEHT: U3yYeHUE 00pa3I[0B HEOPTAaHUUECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; MMPOBEJCHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPUIUOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpa)kawomue Gu3nuecKue u
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M UX COCIUWHEHUN (BO3MOXHO HCIIOIH30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHME C oOOpa3laMu XJOpHUJIOB (TajJOTeHHUIOB);
O3HAKOMJIEHWE C oOpa3uamMu cepbl U €€  COeAUHEHUSIMU  (BO3MOXKHO
UCIIOJIB30BaHUE BUIEOMATEpUAIOB); HAOMIOAEHUE Mpoliecca O0YTIIMBaHUs caxapa
MOJ; JECUCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHUCIOTHI; M3YYEHUE XHUMHUUYECKUX
CBOMCTB pa30aBiIeHHON CEPHOI KUCIOTHI, MPOBEJECHUE KaYECTBEHHOM pEeakluu Ha
cyabdaT-uOH H HaONIOeHHWE TpU3HAaKa €€ TPOTEKaHUs; O3HAKOMIICHHE C
dbuzndeckuMu CBOMCTBaMHM a3oTa, (ochopa m ux coeguHeHUN (BO3MONKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (OCHOPHBIX
ynoOpeHuil; moiyuyeHue, coOupaHue, paclo3HaBaHWE U M3YUYCHHE CBOWCTB
aMMUaKa; IpoBE/ICHNE Ka4eCTBEHHBIX PEaKkIuii Ha MOH aMMOHHS U (ochaTHOH U
U3yYCHUE TMPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICUCTBHE KOHIIEHTPUPOBAHHOU
a30THOM KHCIOTHI C MeEJbI0 (BO3MOXXHO HCIOJB30BAHUE BUIEOMATEPUATIOB);
U3YYeHUE MOJIeNIel KPHUCTATMYECKUX pemETOK anMasa, rpaduta, QysuiepeHa;
O3HAKOMJIEHUE  C  MPOIECCOM  aacopOUMU  PACTBOPEHHBIX BCIIIECTB
aKTUBHPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHMBOrasa; IMOJIy4eHHE, COOMpaHue,
pacno3HaBaHWe€ M  H3y4YEHHE CBOMCTB  VYIJIEKHCIIOIO Tras3a; [pOBEACHHE
KaueCTBCHHBIX PEaKIMii Ha KapOOHAT- W CHUJIMKAT- MOHBI M M3Y4YCHHUE TIPU3HAKOB
WX TPOTCKAHUS, O3HAKOMJICHHWE C TMPOAYKIMECH CHIMKATHOW MPOMBIIUICHHOCTH;
pelIecHre JKCIePUMEHTAIBHBIX 3a/ad Mo TeMme «BakHeWimme HeMeTalIbl U HX
COCIIMHCHUS.
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10 kaace

MeTausibl 1 X COeIMHEHUS

OOmast XxapakTepucThka XHUMHYECKHX DJJIEMEHTOB — METaJUIOB  Ha
OCHOBaHWHU UX MOJIOKEHHS B [leproanyeckoil cucteMe XUMHUYECKUX HJIEMEHTOB
J. . MenaeneeBa u crpoeHusi aromoB. CTpoeHue MeTaiioB. MeTamindeckast
CBSI3b M METAJJIMYECKash KPUCTAUIMYECKas PEmIETKa. DJIECKTPOXUMUUYECKUU psl
HanpspKeHUN MeTayuioB. OU3nveckrue U XMMHYECKHe CBOMCTBA MeTauioB. Ooiue
CIOCOOBI TIOTy4YeHUS MeTauioB. [loHSATHE O KOpPpO3MHM METauIOoB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CruaBel (CTayib, YYTyH, JIOPAFOMHHHMA,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsie MeTaIUIBL: MOJIOXKEHUE B [lepuoanueckoi cUCTEME XMMUYECKUX
anemeHToB J[. 1. MeHzeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJICHHE B IPUPOJIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). OKcuibl u
TUAPOKCUABl HaTpusi W Kauus. [IpuMeHeHHe IIENOYHbIX METAUIOB M HX
COEMHECHUM.

[IlenouyHo3eMenbHbIE  METAJUIBI MAarHuii W KaJIbLUUW:  II0JIOKCHUE
B Ilepuonnueckon cucreme xumuyeckux aiueMmeHToB 1. . Menneneesa; ctpoeHue
MX aTOMOB; HaXOXJEeHHUE B npupoje. Puznueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelide coeluHEHUs Kanbluad (OKCHZA, TUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomuHHN: nosiokeHue B llepuoanueckol  CUCTEME  XMMHYECKUX
sanemeHnToB JI. M. MeHueneeBa; CTpOCHME aTOMa; HAXOXIACHHE B MPUPOJIE.
du3nyecKue u XUMUYECKUE CBOMCTBA aIFOMUHUS. AMDOTEpPHBIE CBOMCTBA OKCHIA
Y TUJPOKCHUIA AJTFOMUHHUSL.

Kene3o: nmonoxenue B lleprpoanyeckor CHUCTEME XMMHYECKUX 3JIEMEHTOB
. N. MenaeneeBa; CTpoeHHE aToMa; HaxXOXJeHUE B npupone. dusznueckue u
XUMHYECKHE CBOMCTBa jkene3a. OKcuabl, TUApokcuabl u coiu xkeneza(ll) wu
xenesa(lll), ux cocra, CBOICTBA U MOITYUYEHHE.

XUMHUYECKHI OKCIEPUMEHT: O3HAKOMJIEHHE C oOpaslaMu METaUIOB U
CIUTABOB, WX (DU3MYECKUMU CBOMCTBAMHU; H3YUYECHHE pE3YJIbTaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCMOJIb30BAHUE  BUIAECOMATEpPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KaJbIMd U HATPUS C BOJOW (BO3MOXHO HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB); HMCCJIEAOBAHUE CBOMCTB KECTKOM BOBI, Mpollecca TOpPEHUs
KeJeza B KUCIopoje (BO3MOKHO HCIOJb30BaHUE BUJIEOMATEPUAIIOB); MPU3HAKOB
MPOTEKAaHUSI KAYECTBEHHBIX pEaKIMii Ha HMOHbI (MarHus, KajblMs, aJIOMUHUS,
nuHka, xkeneza(ll) u xeneza(lll), menu(Il)); Habmrogenue u onucaHue MPOIECCOB
OKpallMBaHMS I[JIAMCHM HWOHAMH HATpUsl, Kalusl W KajablUus (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUAIIOB); HCClelIOBaHHEe aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUA M THAPOKCHAA IMHKA; PEIICHHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxxHenmme MeTauibl U UX COCAUHECHUS».

XuMHUA U OKpY:KaK0LIas cpeaa

HoBele marepuainsl 1 TeXHOJIOTHU. BeliecTtsa u Mmatepralibl B OBCEAHEBHOU
JKU3HM 4YEJIOBEKa. XHUMHUS M 3I0pOBbE. be30rnacHoe HUCMOJb30BAHUE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momolp MOpU XUMHUYECKHUX O0XKOTax
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U oTpaBiaeHUsIX. OCHOBBI 3KOJOTUYECKON IPAMOTHOCTU. XMMHUYECKOE 3arpsi3HEHNE
OKpY>Karollel cpenbl (IpenenapHas AomycTuMasi KoHueHTpauus Bemects — [TJIK).
Ponb XuMuM B penieHnu 3K0JIOTMYECKUX MPOOIIEM.

[TpuposHbIE UCTOYHMKHU YTJIEBOJOPOAOB (Yrojib, IPUPOJHBIN ra3, He]Th),
OPOAYKTHI UX NEpepabOTKH, UX POJib B OBITY U IPOMBIIIJIEHHOCTH.

XUMUYECKUN SKCIIEPUMEHT: HU3y4YE€HHE O0pa3loB MaTepuajoB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJMMEPHBIE MaTEPHUAJIbI).

Me:xknpeameTHble CBSI3H

Peanusanpss MeXIpeaMETHBIX CBS3€M NPU M3YYEHMM XUMUH B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIMIMX ECTECTBEHHO-HAYYHBIX
HNOHSTUN, TaK U MOHATUH, SBJSIOIIMXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAY4YHbIH (akT, TMIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccu(puKaluusg, NEepPUOAUYHOCTb, HAOIIOJECHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBJICHHE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: marepusi, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUNA 3apsij, HPOBOJHUKH,
NOJIYIPOBOJHUKH, JHAJEKTPUKH, (POTOINEMEHT, BEUIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CIuiaBbl, (U3MUECKUE BEIMYWHBI, CAUHUIBI W3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHLIE.

buonorus: gorocunTes, AbixaHue, Ouochepa, 3KOCUCTEMA, MUHEPAIBHBIE
yl0oOpeHusi, MHUKpPO3JIEMEHTBl, MaKpOdJEMEHTbl, IUTATECJIbHbIE  BEIIECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOABI, TOJIE3HbIC
UCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

I[Inanupyemblie pe3yabTaTbl OCBOEHHUS] YUeOHOT0 NpeaMera «XUMHUsSD> HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl

W3yyenne XuMuM B OCHOBHOW IIIKOJIE HANpPaBICHO Ha JIOCTH)KCHHE
OOYYarOMIMMUCS JIMYHOCTHBIX, METANpPEIMETHbIX W TPEIMETHBIX pe3yJIbTaTOB
OCBOCHHUSI Y4EOHOTO MpeMETA.

JInuHOCTHBIE pPe3yabTaThl

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHS MPOrPAaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B X0/€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEIBHON AesiTenbHOCTH OpraHu3aiuu B COOTBETCTBUU C TPATUITMOHHBIMU
POCCHIMCKUMHU COIMOKYJIBTYPHBIMH UM JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
NPUHATBIME B OOIIECTBE MpaBWJIaMU W HOPMaMHU TOBEJACHHUS W CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATN3AINN 00YYaIOIITIXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKarOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B
JaCcTH:

IlaTpuoTHYECKOT0 BOCTIUTAHUS

1) IECHHOCTHOTO  OTHOIICHHS K  OTCUECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY ¥ HAyYHOMY HACIEIUI0, MOHUMAHUS 3HAYCHHUS] XUMHYECKOU
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HAayKW B JKM3HU COBPEMEHHOTO OOUIECTBA, CIIOCOOHOCTU BIAJETh JIOCTOBEPHOU
uHpopmanuer O TMepeloBBbIX JOCTIKEHHMSIX M OTKPBITUSIX MHUPOBOM U
OTEYECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUSA

2) TPEACTaBJICHUS O COLMAIBHBIX HOPMax M MpPaBUJIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATEbCKOM, TBOPYECKOM W JAPYTUX  BHUAAX
JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJTHEHUH YYEOHBIX, TO3HABATENBHBIX 3a7a4, BBIMOJHECHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TpOLECCE€ OTOM Y4eOHOW NeATEeIbHOCTH; TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEIEHHWE U TIOCTYNIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUNA MOCTYIIKOB,;

LleHHOCTH HAYYHOTO IO3HAHMA

3) MHUPOBO33PEHUYCCKUX TMPEICTABICHUNA O BEHIECTBE U XUMHYCCKOM
pEaKkIui, COOTBETCTBYIOUIMX COBPEMEHHOMY VYpPOBHIO pPa3BUTHUS HAyKd W
COCTaBISIIONIMX OCHOBY JJSi TIOHMMaHHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHpA;
OpEJCTaBICHU 00 OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPHPOJBI,
B3aMMOCBS3SX YENIOBEKa C MPUPOTHON CPEOi, O POJIM XMMHUU B TIO3HAHUH ATHX
3aKOHOMEPHOCTEH;

4) mo3HaBaTEILHBIX MOTUBOB, HAMIPABJICHHBIX HA TIOJYYCHUE HOBBIX 3HAHHIA
110 XUMHH, HEOOXOIUMBIX JIJIs1 00bSICHEHUS HAOII0JaEMBIX MPOIIECCOB U SBICHUH;

5) mo3HaBaTeIbHOW, MH()OPMAITMOHHOW W YUTATEIBCKOW KYJIbTYPHI, B TOM
YKCJie HABBIKOB CaMOCTOSITENIbHOM paboThl C y4yeOHBIMU TEKCTaMH, CHPaBOYHON
JUTEPATYPOH, JOCTYNMHBIMU TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYUEHHIO M TIO3HAHUIO, JTIF0003HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM W  HCCIENOBATEIHCKOMN
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U ypOBHS OOydYeHUS B
JlabHEHIIEeM;

®opMupoBaHus KYJIbTYPbI 310POBbSI

7) OCO3HaHUS IEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KU3HH, OCO3HAHUS MOCIEACTBHI U
HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS alKOTOJIs, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH Tpu  OOpallleHUuH ¢
XUMUYECKMMH BEIIIECTBAMH B OBITY U PEATbHON KU3HH,

TpyaoBoro BocnuraHusi

8) uHTepeca K MPAaKTUYECKOMY M3YYCHHUIO MPOodecCcuil U TpyJa pa3inaHOro
poJa, yBaKE€HUE K TPYIly U pe3yJbTaTaM TPyAOBOH AESITeIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHs] MPEAMETHbIX 3HAHUW MO XHWMHHU, OCO3HAHHOIO BbIOOpa
WHUBUyaIbHON TPACKTOPUHU MPOAOIHKEHUST 00pa30BaHus C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE;
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yCIEHON Npo(eCCUOHATIBHON IEATEIBHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHMI;
TOTOBHOCTB aJITalITUPOBATHLCS B IPO(PECCHOHAIBHOM Cpene;

IKOJIOTHYECKOr0 BOCIIMTAHUS

9) sKOJOrMYECKHU IIeTIeCO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMaHUs LIEHHOCTH 30POBOTO U
Oe3omacHOro oOpas3a JKU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢u3nYeCcKOMy M TICUXUYECKOMY 3/0POBbIO, OCO3HAaHUS LIEHHOCTH COOIOECHUS
npaBui 0€30MACHOTO MOBEIEHUS MPU padOTE C BEHIECTBAMU, a TAKKE B CUTYyaILUX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUWS, MOJydaeMble MPH M3YyYCHUH XUMHUH,
JUISl pELICHUS 33714, CBSI3aHHBIX C OKPYKaIOWIEeW IMTPUPOTHON CPENOU, TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MMPOOJIEM U MyTEH UX PELIEHUs OCPEICTBOM METO/I0B XUMUHU;

11) 9KOJIOTUYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBAaThCS UM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAJIbHOM IIPAKTHUKE.

MeTanpeaMeTHbIe pe3yJbTAThI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIACISIIOT 3HAYUMBIC JJIS
(GopMUpOBaHUS MHPOBO33pEHUS OOIEHAyYHble TIOHATUS (3aKOH, TEOpHs,
OPUHLIMI, TUNOTE3a, (akT, CUCTEMA, MPOLECC, HKCIEPUMEHT U 1p.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMUPOBATH IMPEICTABICHUE O LEIOCTHOM
HAay4YHOM KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIE AEUCTBUS (I03HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpbIE oOOecneunBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYIIECTBIECHUIO Y4YEOHOU
NEeSATEITbHOCTH.

MeTtanpenMeTHbIE PE3yNbTaTbl OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBbl MO
XUMHUHU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMUA MO3HABATEIbHBIMU JICCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AeHCTBUAMH

1) yMeHHEM HCITOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIIJICHUS P OCBOCHUN
3HAHUMW: PACKPBIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEpPHBIE
MPU3HAKH, yCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHUAMM), HUCIOJIb30BaTh
MOHATHS NIl OOBSICHEHUS OTICIBHBIX (DAKTOB U SIBIICHUHN; BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKAIMA XMUMHYECKUX BEIIECTB M XUMUYECKUX PEaKIIHii;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HW3YUYCHUS;
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTUN);
JienaTh BBIBOJIbI M 3aKIIFOUEHHS;

2) yMCHHEM NPUMEHSTh B TMPOIECCE MO3HAHHUS TOHATHS (NMPEIMETHBIC U
MeTaIpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIE TIPEICTABICHUS —
XUMHUYECKUW 3HAK (CUMBOJ JJIEMEHTAa), XUMU4eckas (opMyrna U ypaBHEHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIBHBIX 3a71a4; C YIETOM
ATUX MOJIETbHBIX MPEICTABICHUIN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIC
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MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIUH;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B M3y4aeMbIX MpOIeccax M SBICHUSIX; MpeiaraTb KPUTEPUU IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOSTENIbHO BHIOUPATH
croco0 perieHus y4eOHoW 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HauOoJiee MOAXOAAIMN C Y4ETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPHUEB);

Ba3oBbIMHU HCCiIe10BaTeIbLCKUMH AeHCTBUAMH

3) yMeHHEM UCHOJb30BaTh TIOCTABJICHHBIE BOINPOCHI B  KAdeCTBE
UHCTPYMEHTA T[O3HAHHA, a TaKXKe€ B KadyeCTBE OCHOBBI ISl (OPMHUPOBAHUSA
TUIOTE3bI [0 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

4) nmpuoOpeTeHre OIbITa M0 TIAHUPOBAHHUIO, OPTaHU3AIUK U MTPOBEIACHHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOmoAaTh 3a XOJOM Ipoilecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMYyJIUpPOBATh 00OOIIECHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHMS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Paboroii ¢ unpopmanuei

5) ymeHHeM BbIOMpPATh, aHATM3UPOBATH M MHTEPIIPETUPOBATH HH(DOPMAITHIO
pa3IMyYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOIYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMyJISIpHAsT ~ JTUTEpaTypa XHUMHYECKOTO COJACpKAHMs, CIPaBOYHBIC
nocobusi, pecypcol VHTepHETa); KPUTHUECKH OIICHMBATH MPOTUBOPECUMBYIO WU
HEJOCTOBEPHYIO MH(OPMAIIHIO;

6) yMEHHEM NUpPHUMEHSTh Pa3IUYHBIC METOJBI M 3alpOChl TPU TMOUCKE U
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX  JUIS
BBIMIOJIHEHHUsSI y4E€OHBIX M TO3HAaBAaTEJIbHBIX 33Jay OINPENEIEHHOrO THUIIa;
npuoOpeTeHrue  ombpiTa B 0O0JIACTM  WCIOJIb30BaHUS ~ MHGOPMAIIMOHHO-
KOMMYHUKATHBHBIX ~ TEXHOJIOTHH, OBJIaJICHUE KyJbTYpOH aKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BbIOUPAThH
ONTUMaJbHYIO (opMy TMpeacTaBieHUs HHPOPMAUUMU UM  WUIFOCTPUPOBATH
pelaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JuarpamMmMmamu, APYTuMU (Qopmamu
rpaduKu U ©X KOMOMHAIUSIMU;

7) yMEHHEM WUCIOJb30BaTh M aHAJM3UPOBaTh B MpoIlecce yUeOHOW U
UCCJIEI0BATENBCKOW JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SIMCTBa W TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOUIeH NPUPOAHON
CpeIbl;

YHuBepcaTbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMU

8) ymeHueMm 3aaBaTh BOMPOCHI (B XOJ€ JHMANIOTa /WM JUCKYCCHUH) IO
CyHmleCTBYy  OOCyXJaeMoil  TeMbl, (OPMYyJIHUPOBATH CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIOKEHHOM 3a/1a4u;

9) nmnpuoOpeTeHHE OMNbITa MPE3CHTAIMA  PE3yJbTATOB  BBIMOJIHCHHS
XUMHUYECKOTO IKCIepuMeHTa (J1abopaTopHOTO OIbITa, JTA0OpaTOPHOUM PabOTHI TIO
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIHLHON
U HUCCIIEIOBATENIbCKON JEATENILHOCTH TPU PEIICHWH BO3HUKAIOMIMX MPOOJIeM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYXJIeHHs, 0OMEH
MHEHUSMH, «MO3TOBBIE IITYpMbD», KOOpPAMHALUSA COBMECTHBIX JIEHCTBH,
OIPEEICHNE KPUTEPUEB T10 OLICHKE KaY€CTBA BBIITOJIHEHHON PaOOThI U Ap.);

YHuBepcaJIbHbIMU PeryJIsiTUBHBIMH J1eCTBUSIMHU

11) yMeHuWeM CaMOCTOSTENBHO  ONPEACATh LENH  JeSITEIBHOCTH,
IUIAHUPOBATh,  OCYIIECTBIIATh, KOHTPOJHMPOBATH H MpPU  HEOOXOAUMOCTU
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpaTh Haubonee dSHPeKTUBHBIC
crocoObl pemieHuss y4eOHBIX M TO3HABaTEIbHBIX 3334, CaMOCTOATEIHHO
COCTAaBISAITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJIrOPUTM JEUCTBUW IIpU
BBIIIOJIHEHUH 3alaHU C YYE€TOM IIOJIy4EHHS HOBBIX 3HAHUWA 00 H3y4aeMbIX
O0BEKTaX — BEILECTBAX M PEAKIUAX; OLEHUBATh COOTBETCTBHUE IOIYYEHHOIO
pe3yibTaTa 3asBJICHHOM 1IENH;

12) ymeHueM HUCIIOJIb30BATh M aHAJTH3UPOBATh KOHTEKCTHI, MIPEIaracMbie B
YCIIOBUH 3aJIaHUM.

IIpeaMeTHbIE pe3yabTaThl

B cocraBe mnpeaMETHBIX PE3YJIbTATOB MO OCBOECHUIO 00s3aTEIBHOrO
COJIEp>)KaHMs, YCTAHOBJIEHHOTO JaHHOW paboueil MporpaMMoM, BBLACISIOT:
OCBOCHHBIE O00YyYarOUMMUCA HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI JACHCTBUM,
cneuuduueckue s IpeaIMeTHOW o0mactu «XUMHs», BBl JEATEIbHOCTU 10
IOJyYEHUIO HOBOTO 3HAHMWs, €ro HWHTEpIpeTalu, M[peoOpa3oBaHUI0 U
IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

[TpenMeTHbIE pe3ysbTaThl MPEACTABIEHBI 10 ToJaM OOyUYEHHUsSI U OTPa)KaroT
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCA CIAEIYIOMIMNX YMEHUM:

8 KJIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHI:  aToM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMEChH
(ogHOpOOHAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XMMUUYECKOT'O 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM, OKCUI, KUCIIOTA,
OCHOBAHME, COJIb, IEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHHS, XUMHUYECKas
peaxuusi, Ki1acCu(PUKaIUs peaklMii: peakliuu COCIUHEHHs], peakLuu Pa3IokKeHHUs,
peakuuu 3aMEelIeHMs], peaklud OOMEHa, HK30- U JHIOTEPMUYECKUE PEaKIUH;
TEIJIOBOM 3P QeKT peakuuu; SApPO aToma, JIEKTPOHHBIM CIIOH aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYEcCKas CBS3b, MOJSPHAsT M HENoJsApHas
KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, HOH, KATUOH, AHUOH, PacTBOp, MaccoBas J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsI) B pacTBOpPE;

2)  WUIFOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XMMHYECKHX TOHSATHH (CM.
1. 1) ¥ IPUMEHSATH 3TH TIOHATHSI TP OTIMCAHUH BEIICCTB U UX MPEBPAICHUN;

3)  UCMONB30BaTh XMMHYECCKYIO CHMBOJIUKY JUISS COCTaBIICHHS (OPMYI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

4)  omnpeneisTh  BAJICHTHOCTh aTOMOB  JJIEMCHTOB B  OHMHApPHBIX
COCMHEHMSIX; CTENEeHb OKHUCJICHUS DJJIEMEHTOB B OHHAPHBIX COCAMHEHMSX;
PUHA]JICKHOCTh BEUIECTB K OMpPENeIEHHOMY KIIacCy COEMHEHUH 1Mo Gopmyiam;
BUJI XMMUYECKOU CBSI3M (KOBAJICHTHAsI U HOHHASI) B HEOPTaHUYECKUX COECIMHEHHUSX;
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5) packpeiBath cMmbicn Ilepuoauueckoro 3akona JI. M. Menjeneesa:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJIUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJsioxkeHusi B [lepuoauueckoil cucreme; 3aKOHOB
COXpaHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHHs, 3aKOHa ABOraJpo; OMUCHIBATH U XapaKTepU30BaTh TaOIMUHYIO (GOpMy
[leproauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3jnyaTh MOHSATUS «TJIaBHAs
noarpymma (A-rpymmna)» u «rmodounas noAarpynna (b-rpynma)», Mansie u 60mbIIIHE
NEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOIUIIEe
«Ilepuonnueckas cucrema xummuueckux dnaeMeHTtoB JI. WM. MenneneeBay ¢
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB W 3apsan sAapa, oO0IIee YUCIO JJIEKTPOHOB M paclpeiesieHue uX IIo
AIIEKTPOHHBIM CIIOSIM);

6) KIacCU(MUIIMPOBATH XHMHYCCKHE OJICMEHTBI; HEOPraHHYECKUe
BEII[ECTBA; XUMHUUYECKHE PEAKIUU (10 YHUCTY U COCTABY YYAaCTBYIOIIMX B PEaKIUU
BEILECTB, IO TEIIOBOMY 3D (DEKTyY);

7)  xapakTepu3oBaThb (ONHCHIBaTh) OOIIME XUMHYECKHE  CBOWMCTBA
BEIIECTB  pPA3JMYHbIX  KJIACCOB, TMOJTBEpXkAas  ONUCAaHUE  NpPHUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

8)  mporHO3WpOBAaTH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKaHUSI XUMUUYECKUX MpEeBpallicHUuN B
Pa3JIMYHBIX YCIOBUSIX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIIPHYIO MacChl
BEIIECTB; MAcCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa MO (opMyJie COEIUHEHUS;
MAacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAHUTH PACUYETHI MO YPABHEHUIO
XAMHUYECKOU PEAKIINH;

10) nprMEHSTh OCHOBHBIC OIEpAIlMM MBICITHTEILHOW JEATCIBHOCTH —
aHajgu3 W CUHTE3, CpaBHEHHE, 0000IleHHE, CHUCTEMaTHU3alluio, KJacCHU(HUKAIHIO,
BBISIBJICHUE MPUUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3yUEeHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIINii; eCTEeCTBEHHO-HAYUYHbIE METOJbl TTO3HAHUS — HAOJIOACHHE,
U3MEpPEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN );

11) cnegoBaTh  MpaBWJaM — TOJb30BaHHMS  XUMHYECKOM  TOCYI0H |
Jab0paTOpHBIM 000pPYAOBaHUEM, a TAK)KE MpaBHJIaM OOpaIleHusl ¢ BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSIMUA TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTBITOB MO TOJYYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BENIECTB (BOAOpOJA U
KHCJIOPOJA), MPUTOTOBJICHUIO PAaCTBOPOB C OMNPEAECIEHHON MacCOBOW J0JeH
pacTBOPEHHOTO  BEIIECTBA;  IUIAHUPOBATH W MPOBOAUTH  XHMHUYECKHUE
HKCIIEPUMEHTHI M0 PAcCNO3HABAHMIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JaKMycC, peHoIPTaenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHX IOHSITHH: KOBaJCHTHASA
MOJISIpHAsl CBSI3b, KOBAJICHTHAs HEMOJISIpPHAS CBSI3b, MOHHAS CBSA3b, METAJUINYECKas
CBSI3b, KATHOH, AaHHUOH, OJJIEKTPOJHUT U HEDJIEKTPOJIUT, DJIECKTPOJIUTHUYECKAs
JUCCOIMAIMS, PEaKIMM HMOHHOrO OOMEHa, OKHCIUTENb W BOCCTAHOBUTEIND,
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2)  HCIOJB30BaTh XMMHUYECKYH0 CHUMBOJHKY JUIsI COCTAaBJICHHUS (OPMYJI
BEILECTB, MOHHBIX YPAaBHEHUU M ypaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peaKkuuu;

3)  ompenenATh BAJICHTHOCTh U CTEICHb OKUCIICHUS aTOMOB XUMHUYCCKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa; MPUHAJJICKHOCTb BEIIECTB K
OTIPEJICTICHHOMY KJIACCy COEIWHEHHUN; BUABl XUMHUYECKON CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUTMYECKOM) B HEOPraHMYECKUX COCIMHEHUSX; 3apsi/i HOHA; XapaKTep
Cpellbl B BOJIHBIX pAacTBOpaxX KUCJOT U IIEJ0YeH;

4)  OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
XUMHUYECKUX JJIIEMEHTOB M HUX COEIMHEHHA B MpeAeliax MajblX IEepUOJIOB H
TJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

5)  wraccupuIMpPOBaTH XMMHUYECKHE PEaKIUu (10 M3MEHEHHIO CTETICHEH
OKHUCJIEHHSI aTOMOB XHMHUYECKHUX JJIEMEHTOB); OIPEAEIATh W3YYEHHBIE THIIbI
XUMHYECKUX PEAKIINN;

6)  CcOCTaBIATH MOJICKYJISIpHBIC YpaBHCHHS PEAKIIHM, XapaKTePU3YIOIIUE
XMMHYECKHE CBOMCTBA IMPOCTBIX BELIECTB, OOpa30BaHHBIX 3JIEMEHTaMU-
Hemeramuiamu |VA-VIIA noarpynn (yriaepona, kpemHuii, a3ot, docdop, cepa,
xJiop), snemeHTamu-mMetauiamu [A—IIA monrpynn (Hatpuif, kanuii, Martui,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (U3UYECKHE M XUMHUYECKUE CBOHCTBA aMMHUaKa, W
YIJEKHUCIIOrO rasa, B TOM 4ucie, Jji1 00OCHOBaHUS CIOCOOOB MX COOMpaHUs U
pacno3HaBaHUs MPU NOJYYEHHUH B JJA0OPATOPHH;

8)  xapakrepu3oBaTh (ONHUCHIBATh) OOINME XUMHYECKHE  CBOWCTBA
BEILIECTB PA3jMYHbIX KJIACCOB, IMOATBEP)KIAs ATO OMNHUCAHUE MpPUMEpPaAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

9)  COCTaBIATH YPaBHEHUS: DJICKTPOJIUTUYCCKON JUCCOLMAIMH KHCIIOT,
LIEJIOYEN W COJIEM; IMIOJHBIE W COKpPAIICHHbIE YPABHEHHS PEAKIUMd HOHHOTO
oOMeHa; peaklnii, HOATBEPKIAIOUINX CYIIECTBOBAHNE N'€HETHUECKON CBSA3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

10) cnmemoBaTh MpaBWJaM  TOJb30BaHHWS XUMHUCCKOW TOCYIOW W
Ja060paTOPHBIM 00OPYAOBAHUEM, a TAK)KE MPaBUJIaM OOpaIeHUsl C BEIIECTBAMU B
COOTBETCTBHUHM C WHCTPYKIIUSIMUA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHYECKHX
OMBITOB MO TOJYYEHUIDO M COOMpPAHHUIO Ta3000pa3HbIX BELIECTB (aMMuaka u
YIIEKHUCIIOro Ta3a) (Mpu HAJIWYUMK BO3MOXHOCTH WM MPOBOAUTH BUPTYalbHBIC
n1abopaTopHbIe paboThl);

11) TpoOBOIUTH pEaKIUH, MOATBEPKIAOIINE KAYSCTBEHHBIH COCTaB
Pa3IMYHBIX BEILECTB: PACIIO3HABATH OMBITHBIM MYTEM: XJIOPU/I-, HOIUI-, CyTb(daT-,
KapOoHaT-, CUIMKaT-, QocdaT-aHUOHbI, TUIPOKCUA-HUOHBI, KAaTUOH AMMOHHS H
KaTHOHBI METa/IOB (MarHusi, Kajablus, amoMmunus, sxenesa (1) u (1), megu (11),
[MHKA), MPUCYTCTBYIOIIME B BOJHBIX pPAaCTBOpaX HEOPraHUYECKUX BEUIECTB;
NOJITBEpKIatole aM(pOTEepHbIE CBOWCTBA OKCHIOB U THAPOKCUIOB aTIOMUHUS, U
IMHKA (TPY HAJIMYUU BO3MOXXHOCTH WJIHM MPOBOJIUTH BUPTYaJIbHBIE JJAOOPATOPHBIC
paboThI);
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12) TpPOBOIUTH XUMHUECKUE SKCIICPUMEHTBI: OIBITHI, WLTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUs peaKIMil HOHHOro 0OMeHa; OnpeieJIeHue Xapakrepa Cpebl
B pAacTBOpax KUCIOT U IIEJIOYE C TOMOINBI WHAMKATOPOB; PEIICHHE
DKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «DJIEKTPOJIUTHYECKAsT JTUCCOLMALU.
N3ydyeHne CBOWCTB COJSHOM KHCJIOTBI, MW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEpHOM KHCIOTHI; TOJNyYeHUE, COOMpaHue, pacrno3HaBaHHE
aMMHaKa, yriIeKUCIOoro ra3a U U3y4eHHe UX CBOMCTB; UCCieqoBaHNe aM(OTEPHBIX
CBOMCTB TMAPOKCHJIOB ATIOMUHHMS M IIUHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJa4
no Teme «BaxHeilmue HemMeTallibl M UX  COCIUHEHHUSA», pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/lay N0 TeMe «BakHeliue MeTauibl U UX COEIUHEHUSD)
(Mp¥ HaTMYUM BO3MOXXHOCTH WJIM TPOBOAUTH BUPTYyaJbHbIE J1a00OpATOPHBIC
paboThI);

13) wabmogaTh W ONKMCHIBATH XUMHYECKHE DKCIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB): ONBITHI, WUIIOCTpUpPYIOIIKUE (U3UUYECKUE H
XUMUYECKUX CBOMCTBA rajOr€éHOB M MX COEIUHEHHU (BO3MOXHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOOpa3laMu XJOpUJIOB (TajJOT€HHJIOB);
O3HAKOMJIEHUE C MOJACIAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB: METAJUIOB U HEMETaUIOB (rpadura W anMasza), CIOXKHBIX BEIIECTB
(x710puza HaATpUsA); OMNBITHl, WUIIOCTPUPYIOIIKE  3aBUCUMOCTb  CKOpPOCTHU
XMMHUYECKON peakluu OT BO3JAEHUCTBUS Pa3IMYHbIX (DAKTOPOB; HUCCIIEOBAHHE
JIEKTPOIIPOBOIHOCTH PAaCTBOPOB BEIIECTB; OIBITHI, WIIIOCTPUPYIOIIKAE IPOLECC
JUCCOLMAIMU  KHUCJIOT, IIeJdo4Yell U cosed  (BO3MOXHO  MCIOJIb30BaHHUE
BUJICOMATEPHATIOB); O3HAKOMJIEHHE C 00pa3laMu METaJJIOB U CILIAaBOB; U3YUYECHHE
pe3yiabTaTOB KOPPO3MM METAUIOB, B3aUMOJCHCTBUS OKCHJAA KajbLUs C BOJOH,
mpolecca TOpPEeHHMs Kejle3a B KUCIOpoA€  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB);  ONBITHI, WJUIIOCTPUPYIOUIUE MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI: TOpPEHHE, PEAKUUU PA3TOKEHUS, COCIUHEHUS;
O3HAaKOMJIEHWE C oOpa3liaMH Ccepbl M €€ COCAUHEHUSIMU; O3HAKOMJIEHHE C
¢du3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M uxX coeguHeHUM (BO3MONKHO
UCIIOJIB30BaHUE BHUACOMATEPHUAIOB), ¢ o0OpasllaMu yAOOpEHUid; B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MEIbIO; M3Y4YEHUE MOJCIIEH
KPUCTAIUTMYECKUX PELIETOK ajMasa, rpadura, MoJeKyildsl (yiiepeHa, MOJIEKYI
OpPraHUYECKUX BEIIECTB; 03HAKOMJIEHHE C MPOLIECCOM aACOpOLMU pacTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NMPOTUBOIA3a; O3HAKOMIICHUE C
OPOAYKIMEH CHUIMKATHOW MPOMBIIIJICHHOCTH; MPOLECCHl OKPAIIMBAaHUS IIAMEHU
KaTHOHAMH METaJIOB;

14)  wucnonp30BaTh TMOJYYCHHBIC XUMHYCCKUE 3HAHHWS B Pa3IMYHBIX
CUTYalUSIX:-IPUMEHEHHS BEILIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SIIICTBE, Ha
MPOU3BOJICTBE, B MPOLIECCE PEIICHUsS] MPAKTUYECKUX 3aJad B TMOBCEIHEBHOU
KU3HH, TPEIyNpPEKICHUs SBICHUM, HAHOCALIMX BPEA 3I0POBBIO0 YEJIOBEKA H
OKpyXXaroIlled cpeie; MNPUMEHEHUS MPOAYKTOB MepepabOTKH  MPHUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOJOB (yroyib, MHPUPOJHBIA Ta3, HedTb) B OBITY H
OPOMBIIIJICHHOCTH; 3HAa4Y€HUs JKUPOB, OENKOB, VIJEBOJOB J[UId OpraHu3Ma
YEJI0BEKa;
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10 KJACC

1)  packpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX TOHSATHHA: KOBAJICHTHAS
NOJIIpHAsl CBSI3b, KOBAJICHTHASI HEMOJISIPHAs CBSI3b, MOHHAS CBSI3b, METAJTTUNYECKAs
CBS3b, KATHUOH, AHUOH, OJJICKTPOJIUT U HEIJIEKTPOIUT, DICKTPOIUTUYECKAS
JAUCCOIMAIS, PEaKIMd HOHHOTO OOMEHa, OKHCIUTElIb M BOCCTAaHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH, OKHCIECHWE W BOCCTAHOBJICHHE,
oOpaTuMbple M HEOOpAaTUMbIE PEAKUUH, CKOPOCTh XHUMHUYECKON peaKiud,
npenenbHo  gonyctuMmas  KoHmeHTparus  (IIJK), wmmoctpupoBath — ux
B3aMMOCBSI3b U MPUMEHATHh TU MOHSTHUS MPU ONMUCAHUU CBOMCTB BEIECTB U UX
IIPEBPAILCHNN;

2)  WCIOJb30BaTh XUMHUYCCKYIO CHMBOJIUKY JUIS COCTaBICHHS (HOPMYII
BEIIECTB, MOHHBIX YPABHEHUN U YpaBHEHUU OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakuuii;

3)  packpbIBaTh CYIIHOCTb OKHCJIHTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKITUit
MIOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIUi;

4)  TPOTHO3MPOBATh CBOMCTBA M3YYCHHBIX KJIACCOB/TPYII BEHICCTB B
3aBUCHUMOCTH OT UX COCTAaBa U CTPOEHUS; BOBMOKHOCTh IPOTEKAHUSI XUMUYECKHUX
MPEBpAILCHUN B pa3IMYHBIX YCIOBUSX;

5)  nOpoBOAMTH BBIYKCICHHS OTHOCHTEIBHOW MOJIEKYJSIPHON U MOJISIPHOU
MaccChl BEILECTB; C MCIHOJB30BAaHUEM IMOHSATUH «MaccoBas JOJISI XHUMHYECKOrO
AIIEMEHTAa», «MaccoBas J0Jsl pACTBOPEHHOI'O BEIIECTBA B PACTBOPE); KOJIMYECTBA
BeIIeCcTBa, 00bEMA Ta30B;

6) TOpOBOAMTH pacyeThl IO YpPaBHEHUSAM XHUMHUYCCKHX PCaKIUK:
KOJIMYECTBA, O0BEMA, MACChl BEIIECTBA IO HM3BECTHOMY KOJIHMYECTBY, OOBEMY,
Macce peareHTOB WUJIM IPOIYKTOB PEAKIINH;

7)  cnemoBaTh TMpaBWJIaM  TIOJIb30BAHUS XMMHUYECKOHW MMOCYAOH U
mabopaTopHBIM 000PYI0OBAaHUEM, a TAK)Ke MPaBHIIaM OOpaIlleHUs C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSMHU IO BBIMOJIHEHHUIO JTA0OPATOPHBIX XHUMHYECKUX
OMBITOB TIO TOJYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMUaKa H
YIIAEKUCIIOTO Ta3a) (MpY HAJUYMH BO3MOXKHOCTU WJIHM MPOBOJAWTH BUPTYaJIbHBIC
nabopaTtopHbIe paboThI);

8)  mpoBOAMTH peaKIMH, TMOATBEPKIAIONIMNE KaYeCTBEHHBIA COCTaB
pa3IMUHBIX BEIIECTB: pPAcMO3HABaTh OINBITHBIM IMyTEeM: XJIOPUI-, HWOAM-,
cynb(dar-, kapOoHat-, cuiukaT-, (ochar-aHUOHBI, THAPOKCUI-UOHBI, KAaTHOH
aMMOHMSI U KaTHOHBI META/UIOB (MarHuisi, Kajiblus, amoMmuHus, xeneza (1) u
(I1T), menu (II), TuHKa), TPUCYTCTBYIOIIME B BOJHBIX paCTBOPAX HEOPTraHUYECKHUX
BEIIECTB; MOATBEPKAAIONINEe aM(pOTEpHbIE CBOICTBA OKCHIIOB U THIPOKCHIIOB
ATIOMHUHUS, U [IUHKA (TP HAJTUYUU BO3MOKHOCTU WJIU NPOBOJUTH BUPTYAJIbHbBIC
nabopaTopHbIe paboThI);

9)  HaOmogaTh YW OINUCHIBATH XUMHUYECKHE SKCIIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB): OMbIThHI, WUIIOCTPUPYIOIINE (PU3NYECKUE U
XUMHUYECKUX CBOMCTBA T'aJIOTEHOB U UX COECIMHEHUN (BO3ZMOXHO HMCIOJIb30BAHHE
BUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpasliamMu XJOPHUIOB (TajJOTeHUIOB);
O3HAKOMJIEHUE C MOJEIAMH KpPUCTAJUIMUYECKUX PEIIETOK HEOpraHu4eCKuX
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BEILIECTB: METAJUIOB M HeMeTaioB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuga HaATpUsl); OMNBITHL, WUIIOCTPUPYIOIIME 3aBUCHUMOCTb  CKOPOCTH
XUMUYECKON peakIuu OT BO3JCHCTBUSA PA3IUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPOTPOBOITHOCTH PACTBOPOB BEIIECTB; OIBITHI, WITIOCTPUPYIOIINE MPOIECC
JUCCOIMAIIMN  KHCIIOT, Imejouell u cojel (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3llaMyi METAJUIOB U CIJIABOB; U3yUYCHUE
PE3yIbTAaTOB KOPPO3HHM METAJUIOB, B3aMMOJICHCTBHSI OKCHIA KaJIbIMS C BOJOH,
mpolecca TOpeHHs JKele3a B KHCIOopoAe (BO3MOXKHO — MCIOJIb30BAHUE
BUJICOMATEPUATIOB); OMbITHI, WJUTIOCTPUPYIOLIUE TPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI: TOpEeHUe, PEeaklUu pa3joKEeHUs, COCIUHEHUS,;
O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COCAMHEHUSIMHU; O3HAKOMJICHHE C
dbu3uYecKMMHU CBOMCTBaMHM a3oTa, ¢ochopa W HUX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEpUaAJIOB), ¢ oOpasliamMu yAoOpeHUH; B3auMOJIeHCTBHE
KOHIIGHTPUPOBAHHONW a30THOM KHUCJOTBI C MEIbl0; HW3Y4YEHUE MOJIeien
KPUCTAINTMYECKUX PEIICTOK anMasa, rpadura, MOJEKYJbl (yiiepeHa, MONEKy
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHHE C MPOIIECCOM aJICOPOIIMHN PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; 03HAKOMIICHHE C
MPOIYKIIUECH CUIIMKATHOW MPOMBITIUICHHOCTH; TIPOIIECCH OKPAIIMBAHUS TTAMEHH
KaTHOHAMH METAJIJIOB;

10) wucnosjbp30BaTh MOJYYCHHBIC XUMHUYCCKHUC 3HAHHUS B Pa3IMYHBIX
CUTYaIlMsIX: PUMEHEHHUs BEIIECTB U MaTepuajoB B OBITY, CETbCKOM XO3SHCTBE,
Ha TPOU3BOJICTBE, B IMPOIIECCE PEHICHUS MPAKTUYECKUX 3a]a4 B IMOBCEIHEBHOU
KU3HU, TPENYNPEKICHUs SBICHUN, HAHOCAIIMX BpENl 3J0POBBIO YEJIOBEKA H
OKpYXalollel cpeae; MPUMEHEHUS TNPOJAYKTOB TMepepabOTKU MPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOJOB (yroyib, MNPUPOJHBIN Ta3, HedTh) B OBITY U
MPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OEIKOB, YIJEBOJOB ISl OpraHu3Ma
YeII0BeKa;

11) *pUMEHATh OCHOBHBIC OINEPAIMH MBICIUTEIBHON AEATEIBHOCTH IS
U3YYCHHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH; €CTECTBEHHOHAYYHBIC
METO/Ibl TO3HAHUS (B TOM 4YHCJIE HaOMIOJCHHE, W3MEPEHHE, MOJEITUPOBAHHE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12) wucnojbp30BaTh MPH BBIMOJHCHHH YYE€OHBIX 3aJaHUN, IOJITOTOBKE
MPOCKTHBIX W HCCIEAOBATEIBCKUX PA0OT HAyYHO-TIOMYJISPHYIO JIUTEPaTypy,
CIIPaBOYHBIE MaTepHaIbl, UCTOYHUKH WHGOpPMAIMK B ceTn VIHTEepHeT; BiameTh
npueMamMu TnpeoOpazoBaHus WHGOPMAIIMKM W3 OTHOW 3HAKOBOW CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IINIAHUPOBAHUE

(2 g B Hememo, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPeMsl)

Tembl,
pacKpbIBaloIINe
JAHHBIA pa3aen

NPorpamMmbslI,
H KOJIMYECTBO YaCoB,
OTBOAUMOE Ha UX

OcHoBHOE€ cocpiKaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

srneHus. llpusHaku u  ycioBuUs
[IPOTEKAHUS XUMUYECKUX PEAKIUH.
3HaKOMCTBO  C npaBUIaMU
0€30MacHOCTH U MpuéMamMu padoThI
B XUMHUYECKOM J1abopaTopuu.

JleMOHCTpPaLUK

1. JIaboparopHoe
00opyoBaHue.

2. Pazanunsie BUIBI

H3yYeHHe
Paznen 1. [lepBonayaibHbie XuMuyeckue noHsaTus (20 u)

Tema 1. Xumus — [Ipeamer xwumuu. Ponp Xxumuu BPackpbIBaTh CMBICI HU3Y4aeMbIX MTOHSATHI.

BaKHasl o0JlacTh  PKH3HM 4YelloBeKa. XUMHUs B cucTeMePacKkpbIBaTh poJib XMMHUM B IPHUPOAE U >KM3HU YEJIOBEKA, €€ CBA3b C APYIMMHU

€CTeCTBO3HAHMS U |[HayK. HayKaMH.

NMPAKTH4YeCKOM MeTo1bl IO3HAHUS B XUMUHU. Pa3nuyarh YUCTHIE BEIIECTBA U CMECH; OJHOPOAHBIE U HEOTHOPOIHBIE CMECH.

e TeJbHOCTH Tenma wu BemectBa. Dusuueckue [Paznmnyarh GpU3NYEeCKHe U XUMUYCCKUE SIBIICHUS.

YeJ10BeKa CBOMCTBA BEILECTB. ArperatHoe |Onpeaenarb NpU3HaKd XUMHUYECKUX PEAKINI U YCIOBHS UX MPOTEKAHUS.

(5 9) COCTOSIHUE BEILIECTB. Uucteie (CrnemoBaTh IMpaBHJIaM TOJIB30BaHUS XMMHUYECKON TOCYHON M J1abopaTOPHBIM
BEILECTBA U CMECH. 000pyI0BaHKEM, a TaKXKe MpPaBHJIaM OOpaIleHUs ¢ XUMHUYECKUMHU BEIIECTBAMHU B
CrnocoObl  pa3zielieHus  CMECEi. |COOTBETCTBUU C MHCTPYKLHUSIMHU MO BHITIOJHEHHIO MPAKTUYECKUX paboT.
duznueckue u xumuyeckue |[ImaHupoBaTh W TPOBOJUTH XUMHUYECKHW SKCHEPUMEHT MO H3YYEHUIO H

OITMCAHHTIO CI)I/ISI/I‘ICCKI/IX CBOICTB BCIICCTB, CII0CO00B pa3aciICHUA cMmecen

BEIIIECTB.
Vcnonb30BaTh NpHU  BBHIMOJIHEHUM Y4eOHBIX 3aJaHUil M B Ipolecce
HCCIIEI0BATEIbCKON JeSTEeNbHOCTH HayYHOTIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIepKaHus, CIIPABOYHBIE MaTepuaisl, pecypcel IHTepHeTa.
BeicTpanBaTh pa3BEpHYTHIE NHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
UH(pOPMALIKIO U3 YUeOHHMKA U CIIPABOYHBIX MAaTEpUAJIOB, TPAMOTHO HCIIOJIb30BaTh
WU3Y4YEHHBIN IOHATUWHBIN anmnapar Kypca XUMHH.
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XUMHYECKOH MTOCY/IBI.

3. OOpa31ibl BEIIECTB.

4. CnocoObl pazzieneHus cmeceit
(bunpTpOBaHHmE, BBITIAPHBAHUE,
MUCTHIUISINS, XpoMaTorpadusi).
JlaGopaTopHble 7
NMpaKTHYeCKUE PAGOThI
Vlabopamophvie onvimul:

Onucanvie  (QU3NYECKUX  CBOWCTB
BellecTB. Pasnmenenne cmecu ¢
MOMOIIbI0 MarHuTa. [Ipakmuueckue
pabomui:

Ne 1. IlpaBuma paboTel B
nmaboparopuu u MIPUEMBI
oOpamieHuss ¢ J1a0OpaTOPHBIM
00opy/IOBaHUEM.

Ne 2. Paznenenue cmeceil (Ha
puMepe OUHUCTKHU
[MOBapEHHOI con)

Tema 2. BemecrBa
U XHUMHYeCKHe Peakiun
(15 u)

ATOMEI U MOJICKYIJIBI. XHMUYECKHE

AJIIEMEHTHl.  3HaKU  (CHMBOJIBI)
XUMHUYECKHUX IEMEHTOB. [IpocTsie
u CJIO’KHBIE BEILIECTBA.

ATOMHOMOJIEKYJISIPHOE YUCHHE.

Xumunueckas popmyna. BaneHTHOCTH
aTOMOB  XHMHYCECKHX  DJIEMEHTOB.
3aKkoH IIOCTOSHCTBA cocTaBa
BemiecTB. OTHOCHTENbHAs aTOMHAas
Macca. OTHOCHTENbHAS
MONIeKyJsipHass Macca.  MaccoBas
T0JI1 XHMMUYECKOr0 3JIEMEHTA B

COCIIMHCHMU. dusznyeckue H

XUMHNYCCKUE ABJICHUS.

[TprMeHATh eCTeCTBEHHOHAYYHbIE METO/IbI TO3HAHUA (B TOM 4Hcie HabI0AeHuE,
MOJIETTUPOBAaHUE, OKCIIEPUMEHT) M OCHOBHBIE OINEPAlMU  MBICIUTEIBHON
NesATeNbHOCTH  (CpaBHEHHE, Kiaccu(uKalus) A U3y4eHUs BEIIeCTB U
XUMHYECKUX PEaKIUM.

PackppIBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB M IPUMEHATH 3TU NOHSTHS
[IPU ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALICHUM.

PaznuuaTh pu3nyeckre U XUMHUECKUE SIBICHHS, OOBACHATH UX CYITHOCTh C TOUKH
3pEHHsI AaTOMHOMOJIEKYJIIPHOTO YUYEHHS.

OnpenensTb NPU3HAKU XUMUUYECKUX PEAKLIUM, YCIOBUS UX IPOTEKAHHUS.
OOBSICHITH CYITHOCTh (U3NYECKUX U XUMHUUECKHX SIBICHUN C TOYKU 3PEHUS
AQTOMHOMOJIEKYJIIPHOT'O YYEHUS.

KnaccupunupoBaTe XMMHYECKHE peaklUy (110 YUCIY U COCTaBY pearupyroumx 1
00pa3yIOLINXCS BEIIECTB).

CocTtaBisaTh (GOpMyNibl OMHAPHBIX BEIIECTB 110 BAJEHTHOCTU M ONPENENIATh
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Xumnueckass peakuus. [IpuzHaku
U yCIIOBUSl IIPOTEKAHHUS XUMHUYECKHX|
peakuuii. XMMUYECKUE YPABHEHHUS.

Turbl XUMUYECKHUX peakuuit
(coenuHeHus, pa3IoKEHMs,
3aMEIICHHUSI, oOMeHa). 3akoH

COXpaHEHHUS MaCChI BEIIECTB.

M. B. JlomoHnocoB Y4EHBIM-
SHIUKJIONEUCT.

JleMoOHCTpaL U

duznyeckue sBICHUs (pacTUpaHue
caxapa B CTyOKe, KHUIIEHHE |
KOHJICHCALIUS BOJBI U T. 1.).
XuMHUecKue sBICHUS (TOpEHHE
CBEYH, paziioKeHue caxapa,
B3aMMO/JICHICTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM  Oapusi,  pas3loKEHHE
TUIPOKCHIA menu(Il),
B3aMMO/ICICTBUE Kelle3a C CEPo,
B3aWMO/ICHICTBUE xKenesa c
pactBopoM conu meau(Il)).
OnpIT, WUIIOCTPUPYIOIUN
COXPAHEHHUS MACCHI.
JlabopaTopHble W NpaKTHYeCKHE

3aKOH

padoThI

JlabopamopHule onvimul:

[Ipumepsl  (du3MUECKUX  SBJICHHI
(mnaBJieHHe BOCKa, TastHUE JIbA).
[IpuMepsl  XUMUYECKUX  SIBJICHUH

(mpokanuBaHWEe MEIHON MPOBOJIOKH,/
B3aMMOJICCTBHE Mela C KHCJIOTOM)
Mogenu aToMOB U MOJIEKYI.
Boituucnenus

BaJICHTHOCTH 110 (hopMyIiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B ypaBHEHUSIX XUMUUECKUX PEAKLIMH.

CrnenoBarh mpaBWJaM TOJb30BAHUS XHUMHYECKOW MOCYA0H M J1abOpaTOpHBIM
00opyJ0BaHUEM, a TAKXKE ITpaBUIaM 0OpallleHUs C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB.
Vcnonb30BaTe NpU  BBIIOJHEHMHM Y4eOHBIX 3aJaHuil W B Ipouecce
HCCIIEI0BATEIBCKON JeATEIBHOCTH Hay4HOIIOIYJIIPHYIO IuTeparypy
XUMHYECKOIO COJEPKaHus, CIIPABOYHbIC MaTepHalIbl, pecypchl MHTepHETa.
BeicTpauBaTth pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMALMIO U3 YUeOHUKA U CIPAaBOYHBIX MaTe€pHaIOB, IPAMOTHO UCIIOJIb30BaTh
VM3y4YEHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH
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— OTHOCHUTEJIbHOW MOJIEKYJISIPHOM
MacChl BEIIECTB;
MaccoBOM  JIOIM  XUMHYECKOTO
DIIEMEHTA 10 GOopMYJIie COCTUHEHUS

Paznen 2. BaxkHeiimme npeacraBuTe/u Heopranndeckux semects (30 u)

Tema 3.
KucJsiopoa.
IMousiTne 06 oxcumgax

(5 9)

Bo3nayx.

Bo3nyx — cmech razoB. CocraB
Bo3ayxa. Kucinopony — asnemeHTt u
npoctoe  BemecTBo. O30H
AJTOTPOITHAS Moupukanms
KHCIIOpO/Ia. Haxoxnenue
KHUCIIOpOJia B Mpupoje, pusnyeckue
U XUMHYECKHE CBOMCTBa (peakuuu

OKHUCJIEHUS, TOpeHue). YCIOoBUS
BO3HUKHOBEHUS M MPEKpaIiCHUs
ropenus. [lonsarue

00 okcHuiax.

CriocoObl  MONTy4eHHs KHUCIIOpOJa B
mabopaTopuv U TMPOMBIIIICHHOCTH.

[Tpumenenue KHCIIOpO/J1a,
KpyroBopoT Kuciopoza B Ipupoze.
TennoBoit  3ddexkr xumuyeckoi
peaKIum, MIOHATHE 0
TEPMOXUMHUYECKOM ypaBHEHHUH,
PK30 u 9H/I0TEPMHUYECKUX
PEaKIIHSIX.

TornmBo (HedTh, yroib M MeTaH).
3arpsi3HeHue BO3/yXa, CIoCOObI €ro
NpeOTBPALICHHUS. VYcunenue
napHUKOBOTO 3 (dexTa, pazpyuieHue
030HOBOTO CIIOS.
JleMoOHCTpanun

Bsaumoneiictue pocdopa, cepbl

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

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO31yXa, (pU3MUECKHE M XUMHYECKUE
CBOWCTBA KUCJIOPO/a, CHOCOOBI €ro MHOJy4YeHHs, NMPUMEHEHHE U 3HAYeHHE B
[IPUPOJIE U )KU3HU YEIIOBEKA.

CpaBHUBATh peaklIMK1 TOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupathk npudOPHI I MOITYYEHUS KUCI0poaa (BBITECHEHUEM BOJbI U BO3/1yXa).
Pacrio3HaBaTh ONBITHBIM IYTEM KHCIOPOJ.

Vcnonb30BaTh XUMUUECKYIO CUMBOJIMKY JUI COCTaBJIeHUs (hOpMYJ BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XMMUYECKUX PEAKIUHI C yHaCTHEM KUCIOPOIa.
OOBACHATH CYIIHOCTh 3KOJIOI'MYECKHX IMPOOJIEM, CBA3AHHBIX C 3arps3HEHUEM
BO31yXa.

CrnenoBatp npaBuiaMm Oe3omacHOW paboThl B 1a00OpaTOpUU MPH UCIOIb30BAaHUU
XUMHUYECKOM Mocy/nbl W 00OpyJOBaHHUSA, a TaKXkKe NpaBuUiIaM oOOpalieHus ¢
rOPIOYMMHU BELIECTBAMHU B OBITY.

[[nanupoBaTh M OCYLIECTBJISATH HA INPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIIO/IEHNUS, JI€1aTh BHIBO/IBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpymIe.

Vcnonb30BaTh NpU  BBIIOJHEHMHM Yy4eOHBIX 3aJaHUil U npolecce
HCCIIEI0BATEIILCKON JESATEIBHOCTH Hay4HOIIOIYJISIPHYIO JUTEpaTypy
XUMHUYECKOTO COJEPKaHUs, CIIpaBOYHbIE MaTepuaibl, pecypcsl HTEpHETA.
BoicTpanBath pa3BEpPHYThIE MHUCbMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nH(pOpMaIIHIO U3 y4eOHUKA U CIIPABOYHBIX MAaTepUaJIOB, TPAMOTHO MCIOJIb30BaTh
M3y4EHHBIN NOHIATUIHBIN anmapaT Kypca XUMHUU.

B
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U JKeJie3a C KHCIOPOA0M (BO3MOXKHO
MCII0JIb30BAHUE BUJICOOTIBITOB).
Omnpenenenue coJiep>KaHus
KHCJIOpOJia B BO3AYXE.

OnBbITHI, JEMOHCTPUPYIOIIUE
YCIOBUS BO3HUKHOBEHUS u
MPEKpALIECHUS TOPEHUS.
JlabopaTopHble U MpaKTHYeCKHe

padoThI
Jlabopamopmubwiii onvlm:
OznakomjeHne ¢  oOpasuamu

OKCHIIOB. [Ipakmuueckas paboma.
Ne 3. [lonyuenue u cobupanue
KHCJIOPO/Ia, N3y4YEeHHE eTO CBOMCTB.
Boviuucnenusn

— MOJIEKYJISIPHOM Macchl KUCIIOpOia
1 030Ha HA OCHOBAaHWUM aTOMHOWU
MacChl XUMHUYECKOTO HJIEMEHTa

Tema 4. Boaopona.
IHonsiTue 0

KHCJ0TaX M COJISIX
(59

Bomopony — 21eMeHT U 1pocToe
BenlecTBo. HaxoxneHue B npupoe,
q)HSI/I‘IeCKI/IG n XUMHNYECKHUEC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETA/Ia MU U
OKCHJIaMH METaJUIOB), IPUMEHEHHE,
CIOCOOBI TOJTYUEHUS.

[ToHsITHE O KUCTTOTAX U COJIAX.
JleMOHCTpaL U

[Tosryuenue, cobupanue u
pacro3HaBaHUE BOJOPOJIA.

['openue Bonoposa.

BzaumoneiicTBue BOJIOpOJIA

okcugom meau(Il).

PackpbIBaTh CMBICI M3y4YaeMbIX HOHATHH M MPUMEHSATH STH HOHATHS TpPU
OTHMCaHUU CBOMCTB BEILECTB U UX MPEBPAILEHHH.

XapakTepr3oBaTh (OMUCHIBAaTh) (U3MUECKHE U XMMUYECKHE CBOMCTBA BOJOPOA,
CIOCOOBI €ro MOJIyYeHHsl, IPUMEHEHHUE.

Cobupats mpubOop 111 MOTYyYEHUS BOJIOPOIA.

Vcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHeM BOAOPO/a.
CrnenoBath npaBuiiaM 0e30MacHON paboOThl B Ja00OpaTOpUU MPH UCHOIb30BAHUU
XUMHUYECKOM TOCyIpl M O00OpyAOBaHHUS, a TaKXKe IpaBHjaM OOpalieHusl ¢
TOPIOYMMHU BELIECTBAMH B OBITY.

[lnanupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XHUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHO paboTe B rpyme.
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JlaGopaTopHbie 7
NMpaKTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumoneicterue KHUCIIOT c
METaJUIAMH. IIpakmuueckas
paboma:

No 4. TlonmyueHue u coOupaHue
BOJIOPO/1a, U3YUEHUE €TI0 CBOMCTB.
Botuucnenus

— MOJICKYJISIPHOW MacChl BEIIECTBA
Ha OCHOBAaHMHM AaTOMHOM MAacCCHI
XUMHUYECKHX DJIEMEHTOB

Tema 5. KonuecTBeHHBIE

OTHOIIEHHSA B XMMHH
(4 1)

KonuuectBo BemiectBa. Mok,
MoutsipHas macca. 3aKkoH
ABorazgpo. MousipHblii  00BEM
ra3oB. Pacu€Tel Mo XHUMHYECKHUM
YpaBHEHUSM.

JleMoHCTpaL U

OO6pa3iibl BEHIeCTB KOJIMYECTBOM 1
MOJIb.

Boiuucnenus

— 00B€Ma, KOJIUYESCTBA BEIICCTBA
raza 1o €ro  HU3BECTHOMY
KOJIMYECTBY  BEIIECTBA  WJIH
00BEMY;

— 00BEMOB Ta30B MO0 YPaBHEHUIO
peakuuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHI Ta30B

PackpbIBaTh CMBICI M3y4aeMBbIX MOHSATUN M NPUMEHATH 3TU IOHATHS, & TAKKE
V3Y4YCHHBIE 3aKOHBI U TEOPUH ULl PELICHUS PACUETHBIX 3a4a4.

BbluncisTe MOJSIPHYIO MacCy BEILIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BELIECTBa,

[IpoBoaUTh pacy€Tel IO YpPAaBHEHUSAM XUMHUYECKUX PEAKLUUN: KOJUYECTBa,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIY TIPOJYKTOB PEAKIUU.

BeicTpanBaTh pa3BEPHYTHIE NHUCBMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
nH(}OpMaLINIO U3 yueOHUKA U CIIPaBOYHBIX MaTEPHUAIOB, TPAMOTHO HCIOIb30BaTh
V3y4YEHHBIN TOHATUIHBIN arnapar Kypca XUMHUH

Tema 6. Bona.
PacrBopbl. IlonsiTue

00 OCHOBAHUAX
(5 1)

dusnyeckue  cBONMCTBA  BOJBI.
AHalmM3 M CHHTE3 — METOIBI
W3y4EeHUSI COCTaBa BOJbI.
XUMHUECKHE CBOMCTBA BOJIBI

(peakiuu ¢ MeTaJUIaMH,

PackpbIBaTh CMBICT M3y4aeMbIX MOHSATHI M MPUMEHATH 3TU MOHATHS MPU
OINMCAaHUU CBOMCTB BEIECTB U X IIPEBPALLICHUMN.

XapakTepr3oBaTh (PU3NUECKHE U XMMHUECKHUE CBOICTBA BOJIbI, €€ pOJib KaK
[pacTBOPUTEIIS B IPUPOIHBIX IIPOLECCAX.

CocTaBnsTh YpaBHCHHA XUMHUYCCKUX peaxunﬁ C Y4aCTUCM BOJbI.
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OKCUJIaMH METAJIJIOB H
HEMETAJJIOB).
CoctaB ocHoBaHuii. Ilonsatue 00
WHIUKATOpax.

Bona kak pactBoputenb. PacTBOpHI.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHble W HEHACHIIICHHBIE
PacTBOPBI. MaccoBas Jlons
BEIIECTBA B PacTBOPE.

Ponp pacTBOpoB B IpUpPOAEC U B
PKU3HU 4yesioBeka. KpyroBopot BojibI

B pUpOJIE. 3arpsizHeHue
npupoAHbix  Boia.  Oxpana u
OUYMCTKA IIPUPOAHBIX BOA.
JleMOHCTpaLU1

DJIEKTPOJIN3 BOJIbI; CUHTE3 BObI;
B3aWMO/ICHICTBUE BOJBI c
metaiaMu (Na, Ca) (BO3MOXKHO
MCII0JIb30BAaHUE

BUJICOMATEPHAIIOB).

PacTBOopeHre BEMIECTB C pa3IMYHOMN
PaCTBOPUMOCTBHIO.

HccnenoBanue pacTBOpPOB KHUCIOT U
[1eJI0Y€il C MOMONIBI0 UHIUKATOPOB.
JlabopaTopHble M MPAKTHYECKHE
padoThI

[l Ipaxmuyeckas paboma:

No 5. IlpurortoBieHue pacTBOPOB C

ONpENECIEHHON  MAacCOBOM  J0JIEM
PacTBOPEHHOTO BEMIECTBA.
Boluucnenus

C HCHOJIB30BAHUEM IIOHATHA
«MaccoBas JOJIA BCIICCTBA B

OOBSICHATH CYIIHOCTh SKOJIOTHUECKHX IPOOJEM, CBA3aHHBIX C 3arpsi3HECHUEM
IIPUPOAHBIX BOI, CII0COOBI OYUCTKH BOABI OT HpHMeCCﬁ, MCPBI IO OXpPaHE BOA OT
3arps3HEHNS.

HHaHI/IpOBaTB U OCYHICCTBJIATH Ha HNPAKTHKEC XHMHUUYCCKHC OKCIICPUMCHTHI,
IPOBOANTH HAOJIOACHHS, JIENIaTh BBIBOJIBI 10 PE3yJIbTaTaM 3KCIICPUMEHTA.
CrnenoBarp mpaBmiiaM 0e30mMacHON paboOThl B Ja00OpaTOpUU MPH HCHOIH30BAHUHU
XMMHYECKOH ITOCYIBI M 000pyJOBAHHS.

HpOBOIII/ITB BBIYUCIICHUSA C IPUMCHCHUCM IIOHATUA «MaCCOBasd HOJIA BCIICCTBA B

pacTBOPEY.
Vcnonp3oBaTh MpH  BBIIOJHEHMHM YYeOHBIX 3aJaHUil M B Ipolecce
HCCIIEI0BATEIbCKON JEATEIbHOCTH Hay4HOIIOIYJIAPHYIO JIUTEPATYpy

XUMHUYECKOTO COIEpKaHNUsA, CIIPaBOYHbIC MaTEpHUalIbl, pecypcsl IHTepHETA.
BoicTpanBaTh pa3BEPHYTHIE INHCBMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
nHpOpMAIHIO 3 YUeOHUKA M CIIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOIb30BaTh
V3Y4CHHBIN MIOHATUIHBIN anmnapaTr Kypca XUMHAN
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[pacTBOpe»

Tema 7.
KJIACCHI
HEOPraHHYeCKHX

coeINHEeHN
(11 4q)

OcHoBHEBIE

Kiaccudukanms
COCIUHCHH.
OKCHIBI:  COCTaB,
(ocHOBHBIE,

Kiaccuukanys

KHUCIIOTHBIC
, ampoTtepHbIie, HeconeoOpa3yrommue),
HOMEHKJIAaTypa (MEXIyHapoaHas U
TPUBHAJIbHAS ).
[TonydyeHne M XMMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX u
aM(}OTEpPHBIX OKCUJIOB.
OcHoBaHus: cOCTaB, KiacCU(pUKALINS
HOMCHKJIAaTypa (MEXKIyHapoaHas U
TpUBHAJIbHAS), buznIecKue 7|
XUMHYECKHE  CBOMCTBA, CIIOCOOLI
MOJIy4EHUS. Kucnotsr: COCTaB,
KJIaCCU(UKALINS, HOMEHKJIATYpa,
(bu3nuecKrue U XUMUYECKUE CBOWCTBRA,)
CIOCOOBI TOJTYUYEHHUSI.

Psi1 akTHBHOCTH METAIIJIOB.

Comun  (cpemnue): HOMEHKJIATYpa,
CHOCOOBI MOJy4eHUs,
B3aUMOJICHICTBHE conen c

METalJlaMH, KHCJIOTaMH, IICI0YaMH
1 COJISIMMU.

['eneTnueckas CBSI3b MEXIY
KJlaccaMu HEOPTraHUYECKHUX
COCIUHEHMH.

JleMmoHcTpauuu

OOpa3ubl HEOPTaHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

HCOpFaHI/I‘leCKI/IXKJIaCCI/I(i)I/II_[I/IpOBaTB HN3Yy4aCMbIC BEIICCTBA 110 COCTAaBY U CBOMCTBaM.

CoctaBisaTh (OpPMYIbI OKCHIOB, KHCIOT, OCHOBaHUH, COJICH M HA3bIBATh MX IO
MEXIyHApOAHOM HOMEHKJIATYpE.

[Iporuno3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
W3Y4YEHHBIX KJIACCOB/TPYIIN BEIIECTB, K KOTOPHIM OHU OTHOCSITCS.

CocTaBnaTh  MOJIEKYJSIDHBIE  YpPaBHEHMsS  pEaKkLUMH,  WUIIOCTPUPYIOIIHUX
XUMHYECKHE CBOIICTBA M  CHOCOOBI  TOJYYEHHS  BEIIECTB  M3YYEHHBIX
KJIACCOB/TPYIIN, a TaK)Ke MOJATBEPIKIAIOIINX T€HETUYECKYIO B3aMMOCBSI3b MEXIY
HUMH.

[Ipon3BOANTE BEIYUCICHHUS 110 YPABHEHUSIM XUMHUUYECKUX PEAKIIUM.

[InaHupoBaTh M OCYHIECTBJIATH HAa NPAKTUKE XUMUYECKHE HKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIOI€HUS, JI€NaTh BHIBO/IBI 10 pe3yibTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiaM 0e30macHON pabOThHI B 1aOOpPaTOPUH MPH UCIOIB30BAHUU

XUMHAYECKOH TOCYBI B 000pYIOBaHHUS.
Vcnonb3oBaTh IpH  BBIIOJHEHMM Y4YeOHBIX 3aJaHMii M B Ipolecce
1CCIIEI0BATENbCKON JESTEIbHOCTH Hay4YHOTOIYJISPHYIO JIUTEpaTypy

XUMHUYECKOI'0 COJEPKaHus, CIIPABOYHBIE MaTepHalIbl, pecypchl HTepHETa.
BricTpanBarth pa3BEPHYTHIE NHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaIMIO U3 YIeOHUKA U CIPAaBOYHBIX MaTe€pHajoB, IPAMOTHO MCIIOIb30BATh
M3y4EHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH

B3anMopeiicTBue pacTBopa CEpHOU
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KUCJIOTHI ¢ okcuioM meau(1l).
Peaknus HeuTpanusanuu.
BoiTecHeHne ~ onHOTO — MeTaiia
JIPYTUM U3 PacTBOpPA COJIH.
JlabopaTopHble U NMPaKTHYECKUE

padoThI

Jlabopamophvie OnvImol.
B3aumoneiicteue KHUCJIOT c
MeTaJulaMH. [Tonyuyenue
HEPACTBOPUMBIX OCHOBAaHHUU.

B3anMozeiicTBue  HEpacTBOPUMBIX
OCHOBaHHUM C KHCIIOTaMHU.
Paznoxxenne rumpokcuma meau(Il)
[IPY HarPEBaHUMU.

I Ipakmuueckas paboma.

Ne 6. Pemienne skcriepuMeHTAIbHBIX
3ama4d mo TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUI.
Botuucnenusn

— 10 YypaBHEHUSM XHUMHYCCKUX
peaxkuui

Paznen 3. llepnoauuecknii 3akon u Ilepnoanyeckas cucreMa xumuyeckux iemMenToB /1. . MenaeneeBa.
CtpoeHue aToMOB. XUMH4YeCKasi CBsI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)

31




Tema 8.
[leproauyeckuii 3aKoH
H Ilepuoauueckas
CHCTEMa XHMHYECKHX

iaementos /I, n.
Memnaeseena.
CtpoeHue aToma

(7 )

[lepBble MOMBITKH KiIAcCUPUKALIUN
XUMUYECKUX eMeHTOB. [lonsTue o

IpyIIIax  CXOJIHBIX  3JEMEHTOB
(1enmoyHble M MIEIO0YHO3EMENbHBIC
METaJUulbl, TaJOr€Hbl, HWHEPTHBIC
rasbl).

DneMeHThl, KOTOpble 00pa3yloT
ampoTepHBbIC OKCHJIBI u
TUJPOKCH/IBI. [Tepuoanueckuii
3akoH W Ilepuoguueckas cucrema
xamMudeckux snmemento  J[. .
Menpeneesa. Ilepuonbl, rpynmsl,
noarpynnsl. ®duU3nyecKkuid CMBICI
MOPSIZIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB MeproAa U IPYIIIbIL.
Crpoenue aTOMOB. Cocras
ATOMHBIX snep. N3otomsl.
DNEKTPOHBI. CrtpoeHnue
DIEKTPOHHBIX 000JI0YEK aTOMOB
MEPBBIX 20 XUMHUYECKHUX
DJIEMEHTOB ITeproauueckon
cucremsl [. 1. Menaeneena.
XapakTepucTuka XUMHUYECKOTO

DJIEMEHTa 10 €ro IOJIOKEHUID B
[lepuonnueckonn cucreme . M.
MeHeneesa.

3HaueHUE ITepuoauueckoro
3akoHa U [lepmoanyeckoi cuCTEMBbI
XUMHYECKHX JJIEMEHTOB JUIs
pa3BUTUS HAaykKd W npaktuku. /. M.
MenzeneeB — y4E€HBIM, MENaror u
IPaKJaHUH.

JleMoHCcTpauuu

PackpbIBaTh CMBICII IEPUOANYECKOTO 3aKOHA.

[loHnMarh CylmEeCTBOBaHME NEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX
PJIEMEHTOB (U3MEHEHHE PAJInyCOB ATOMOB U 3JIEKTPOOTPULIATEIBHOCTH )

U UX COCIIMHEHUH OT IOJIOKEHUS B IIEPUOJAUYECKON CUCTEME U CTPOEHUS aTOMA.
YcTaHaBIMBaTh CBA3b MEK/Y IOJOKEHUEM 3JIEMEHTA B NEPUOAUUECKON CHCTEME
U CTPOCHHEM €ro aroMa (CoCTaB M 3aps] spa, o0liee YUCIo JIEKTPOHOB U
pacnpeiesieHue UX 110 3JEKTPOHHBIM CII0SIM).

[IporHo3upoBaTh XapakTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COCJUHEHHU I10
rpymnmaM u nepuonam [lepuoandeckoit CUCTEMBI.

XapakTepru30BaTh XMMUYECKHUE IEMEHTHI IIEPBBIX TPEX IIEPUOIOB, Kajus,
KaJIBLIUA 110 UX M0J0KeHHIo B [leprnonnueckon cucreme 1. 1. Menneneesa.
CrnenoBate mpaBwiaM 0e30macHON paboOThl B J1aOOPaTOPUU MPH UCIOJIb30BAHUU
XUMHAYECKOH TOCYBI B 000pYIOBaHHUS.

BoicTpanBaTth pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
nHGOpPMAIHIO U3 YIeOHHKA U CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO HCIIOJIb30BATh
V3Y4CHHBIN IOHATUHHBINA annapar Kypca XUMHH.

Vcnonb30BaTh MpU  BHIIOJHEHUM Y4YEOHBIX 3aJaHUM TEKCThl y4eOHHUKa,
crnipaBouHble Marepuaisl (Ilepuoauueckyro cucteMy XMMHUYECKHX 3JIeMEHTOB /.
1. Menpeneesa, TabiuIly pacCTBOPUMOCTH KHCIIOT, OCHOBaHUI U coyiell B BOJE,
IIEKTPOXUMUYECKUN PsIJl HAMIPSDKEHUHM METalIoB).

Vcnonp30BaTh TNpU  BBINOJIHEHUHM  y4e€OHBIX 3aJaHUl M B Ipolecce
MCCIIEIOBATENBCKOM IEATEIbHOCTH HAYYHOMOIYJISIPHYIO JIMTEPATYPy XUMUYECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl lHTepHeTa
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KopoTtkonepruoanas u
TUTMHHOTICPHOTHAS hopmbI
ITepuoanueckoit CHUCTEMBI
XUMUYecKux oaaemeHntoB . U
Memnzeneesa.

O3nakomiieHue ¢  obOpasmamu

METAJIJIOB U HEMETAJIJIOB.
JlabopaTopHble U MpPaKTHYECKHE

padoThI
Jlabopamopmbwiii onvim:
Bzaumoneiictere TUIPOKCUIA

UHKAa C pacTBOpaMHM KHUCIOT U
miejIouei

Tema 9. Xumnueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peaknuu

(8w

DJIEKTPOOTPULIATEITLHOCTh
XUMHYECKHX DJIEMEHTOB.

aTOMOB

XuMudeckas CBSI3b (noHHas,
KOBaJICHTHAsI HOJISIpHAs u
KOBAJICHTHAsI HETIOJISIpHAs ).

CrerneHb OKHCJICHUSI.

OKHCITUTEIIEHOBOCCTAHOBUTEIILH

pie peakiuu (OBP). [Ipomeccer

OKHCJICHHSIT W BOCCTAaHOBIICHUS.

OKHCTUTENN U BOCCTAHOBUTEIH.

lemoncTpanun OKUCIUTEIBHO-

BOCCTAHOBUTEIIbHBIC PECAKIIHH:
TOpeHue, peaKIuu

Pa3JI0KCHUSA, COCAUHCHU A

PackpbIBaTh CMBICI H3y4aeMbIX MOHITHA.

OnpenensaTh BUJ XUMHYECKON CBSI3U B COCTUHEHUH.

OnpenensaTh CTENEHb OKHCIECHUS XUMUYECKOro 3JeMeHTa Mo (opmyie ero
COCMHEHUSI.

OnpenensiTh AMeMEHT (BELIeCTBO) — OKHUCIIUTENb U 3JIEMEHT (BEIEeCTBO) —
BOCCTAHOBHUTEITb.

OOBACHATH CYHIHOCTb IIPOLIECCOB OKUCIIEHUS U BOCCTAHOBIIEHUS.

CoCTaBIATh JEKTPOHHBIA OaJlaHC C Y4ETOM YHMCIIa OTAAHHBIX W TMPUHATHIX
HIIEKTPOHOB.

CocCTaBIsTh YpaBHEHHE OKUCIUTEILHOBOCCTAHOBUTEIBHOM PEaKIIHH.
Vcnonp30BaTh MpU  BBIOJHEHWH YYEOHBIX 3a/laHUi  TEKCThl y4eOHUKa,
CIpaBOYHBIE MaTepHalIbl (TIEPHOAMUYECKYIO CHCTEMY XMMHUYECKHX 3JIeMEeHTOB /.
1. MenneneeBa, TabIuIly pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUHM U CoOJieil B BoJE,
AIIEKTPOXUMHUYECKUH PsJl HANPSKEHUN METaJJIOB)
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9 KJIACC

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

Tembl,
packpbIBaloue
JAHHBIA pa3aea

NMPOrpamMmbl,
H KOJIMYECTBO YaCoB,
OTBOJAHMMOE HA X

OcHoBHoOe coiepxkaHue

OcHOBHbIE BHIbI 1€ATEIbHOCTH 00y4aI0IIUXCSH

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

BCIIIECTBA: BUIBI

u

n3y4eHue

Pa3nen 1. BemecTBo u xumnveckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.XapaKTepu30BaTb XUMMUYECKHUE HJIEMEHTBI IEPBBIX TPEX IEPUOJNOB, KU H
yriyoJienue 3Hanu|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepunonnueckoni cucreme 1. . Menneneesa.
OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BEIIECTBA U3YUYEHHBIX KIACCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuchiBaTh OOILIME XUMHUYECKHE CBOMCTBAa BEUIECTB pa3IMYHBIX KJIACCOB,
(6 1) aTOMOB. 3aKOHOMEPHOCTH B |[IOATBEPKIAaTh CBOMCTBA NMPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN XMMHYECKHUX

peaKuuid.

Onpenensitb BHUJ XMMHUYECKOM CBS3M M TUIl KPUCTAUIMYECKOH pEIIETKU
BELLECTBA.

[IporHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI.
BoicTpauBaTh pa3BEPHYTBIE ITMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaIKIo U3 yUeOHHMKA U CIPABOYHBIX MaTepUaoB, FPaMOTHO HUCII0JIb30BATh
V3y4YEHHBIN OHATUIHBIN anmnapaT Kypca XUMHUU.

Vcnonb30BaTh MpU  BHIIOJHEHUM Y4eOHBIX 3aJaHUd © B IpoLecce
VCCIIEI0BATEIBLCKON JIEATEITbHOCTH Hay4HOIIOIYJISIPHYIO IUTEPATypy
XUMHUYECKOIO COJIepKaHUs, CIIPABOUHBIE MaTepUallbl, pecypchl IHTEpHETA

XUMHYIECKON CBA3U THUIIbI
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KPUCTAJUTMIECKUX pemeETOoK.
3aBUCHMOCTh CBOWCTB BEIIECTB OT
WX CTPOCHUS.

JlemoHcTpauMu

1. Mopenu KPUCTAJUIMYECKHUX|
pPEMETOK HEOPTaHMYECKUX BEIICCTB.
2. Kopotkonepruoanas u
JUTMHHOTICPUOTHAS dhopmbl
[Tepuonnueckon CHCTEMBI
XUMUYeCKuX ojaemento . .
Menpeneena

TeMa 1. OCHOBHBI€
3aKOHOMEPHOCTH
XHUMHYECKUX peaKkuuid

(8 )

Knaccudukanus XMUMUYECKUX
peakiuil o pa3aIudHbIM IPU3HAKAM
(Mo 4yMcay U COCTaBY y4acTBYIOIIMX
B pEaKklUMy BEUIECTB, [10 TEIJIOBOMY
s dekTy, Mo U3MEHEHUIO CTereHel
OKHCJICHUS XUMHUYECKUX
9JIEMEHTOB, 110 00paTUMOCTH, IO
YY4ACTHIO KaTajn3aTopa).

OK30 u SHIOTEPMUYECKUE
peaxuuu, TEPMOXHUMHUYECKUE
ypaBHeHus. [lonstue o ckopoctu
XUMUYECKOM peakuuu. [loAtne o
TOMOTE€HHBIX UM TI'€TEPOTE€HHBIX
peakuusx. [lonstue o6 oGpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKHUX
peakuusx. [loHsaTHe 0 XUMHUYECKOM
paBHOBecHH. (DaKTOpPBI, BIUAIOLINE
Ha CKOPOCTh XMMHUYECKON pEaKIuu
u MI0JIO’KEHUE XUMHUYECKOTO
paBHOBECHSI.
OKHCINTENTBHOBOCCTAHOBUTEIBHBIE

PackpbiBaTh CMBICII M3y4aeMbIX MOHATUM W IPUMEHSTh 3TH IMOHATUSA NpPU
ONMCAaHUU CBOKCTB BEILIECTB U UX MPEBPALICHUM.

KnaccudunupoBaTs XUMUYECKHE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHMYECKOM PEaKLMK OT Pa3IudHbIX
(hakTOpOB.

[IporHo3upoBarh BO3MOKHOCTHM THPOTEKAHUS XUMHUYECKUX IPEBpALICHH B
Pa3IMYHBIX YCIOBHSIX.

Ornpenenars OKUCIUTENb U BoccTaHoBHUTENb B OBP.

CocTaBnATh IEKTPOHHBIN OallaHC peaKIny.

[Ipon3BOAUTE BHIYMCICHHS IO XUMUYECKUM YPAaBHEHUSIM.

BricTpauBath pa3BEPHYTHIE NUCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaIKIO U3 Y4eOHUKA U CIIPAaBOYHBIX MaTEpUajIoB, IPaMOTHO UCIOJIb30BaTh
V3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHH.

Hcnonp30BaTh TpPU  BBIMOJHEHWW  Y4YEOHBIX 3aJaHUNd U npouecce
HCCIIEA0BATEIBCKOU JEATEIIbHOCTH HaY4YHOIIONYJISIPHYIO IuTEepaTypy
XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHBIE MaTEpHUaJIbl, pecypchl IHTepHETa

B

peaknuu (JIEKTPOHHBIN OaaHc
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OKHUCIIUTEIIbHOBOCCTAHOBUTEIHHON
pEaKIIm).

JleMoOHCTpanuu

1. 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKuy OT pa3InyHbIX
(dhakTopoB.

2. BoszpelicTBue karanmusaropa Ha
CKOPOCTh XUMUYECKOM peaKIuu.

3. Ilpumepbl HeEOOpaTUMBIX U
00paTUMBbIX peaklui.

4. Cwmenienue paBHOBECUS
XUMHUYECKON PEeaKIIUH.

Boluucnenusn

— KOJIMYECTBA BCIICCTBA, 00BéMa u
MAacCCBI pCarcHTOB UJIU IIPOAYKTOB I10
YPaBHCHUAM XUMHNYCCKUX peaKL{I/II‘/‘I

DJIeKTPOJIUTHYECKASA
MCcCoLUALUS.
XHMHYeCKHe peaKkuuu B

pacTBopax
(16 )

Tema 2.

Teopus AIEKTPOIUTUIECKON
nUccolManuu.  DJIEKTPOJUTHl U
HEAJIEKTPOJINTHI. Katuonsl,
AHMOHBI. MeEXaHu3M IHCCOLHAIlNN
BEIIECTB C pPa3IUYHBIMH BUJIAMU
XUMHYECKOHN CBSI3H. CremneHb
mucconmanuy. CUIbHBIE U ClIa0bIe
PIEKTPOJIUTHI.

Peakiun HOHHOTO oOMeHa,
yCIOBHSI UX TpoTekaHus. MoHHbIE
YPAaBHEHUS PEaKII.
XUMHUeCKHEe  CBOMCTBa
OCHOBAaHMH H COJIEH B  CBETE
MpeICTaBICHUMA 00
PJICKTPOJIUTUYECKON  JUCCOIHAITIH.
Cpena  pactBopa. Ilonsitue o

KHCIIOT,

TUIPOIIN3E COJIEH.

PackpelBaTh  CMBICII  M3y4aeMbIX IIOHATHM, a TaKXkKe CMBICI
DIIEKTPOJIMTUYECKON TUCCOLUALINY.

OOBACHATD NPUUUHBI JJIEKTPOIPOBOIHOCTH BOJIHBIX PACTBOPOB.
CocTaBnATh ypaBHEHUS IHUCCOLMALMM KHCJIOT, LIEJIOYEH M COJIEH, IOJIHBIE U
COKpalIEHHbIE HOHHBIE YPAaBHEHUS XUMHUECKUX PEeaKIMi HOHHOTO OOMEHa.
[InaHupoBaTh M OCYILIECTBIATH Ha IPAKTUKE XUMHYECKUE DKCIEPUMEHTHI,
[IPOBOJUTH HAOIOI€HUS, JI€NaTh BHIBO/IBI 110 pe3yiIbTaTaM IKCIIEPUMEHTA.
CrnenoBatp mpaBuiiaM Oe3omacHOil paboThl B 1abOpaTopuu MpHU UCHOIB30BAHUU
XUMHUYECKON TOCYIbl U 000PYOBAHHUS.

[Ipon3BOAUTE BEIYKMCIICHUS [10 XUMUUYECKUM YPaBHEHHUM.

BeicTpanBarh pa3BEpHYThIE IHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOW Ha
nH(pOpMaIMIO U3 YUeOHHKA U CIIPABOYHBIX MaTepHalioB, TPAMOTHO HUCIOJIb30BaTh
VM3y4YEHHBIN NOHATUIHBIN alrapaT Kypca XUMHH.

Vcnonb3oBaTh MpH  BBIMOJHEHHMM  y4eOHBIX 3aJaHMii M B Ipolecce
VCCIIEI0BATEILCKON JeSATEIBHOCTH Hay4HOIIOIYJIAPHYIO JIUTEPATYpy

XUMHNYCCKOT'O COACPIKaHMsA, CIIPABOYHBIC MaTCPpUAJIbI, PECYPChI I/IHTepHCTa

Teopuun
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KauecTBeHHBIE peakuuu Ha
KATHOHBI U AHUOHBI.
JleMoOHCTpaLuu

DneKTpruuecKast MPOBOJAMMOCTH
PacTBOpPOB  BEIIECTB; JBUKCHUE
HMOHOB B DJIEKTPUYECKOM TIOJIE.
OnbIThI, UJUTFOCTPUPYIOLINE
MpU3HAKKW [POTEKAHUS  PpPeaKui
MOHHOTO oOMeHa. OmBITHI 1O
OTIpEICNIEHUIO0 CPElbl B PacTBOpax
coJieit (xjopuaa HaTpus, KapooHara
HATpU, XJIOpUAA LIUHKA).
JlabopaTopHble U MpaKTHYeCKHe

padoThI

Jlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AJIEKTPOJIUTOB:

cynepata wmenu(ll) u ménoun,
kapOoHaTa HATpUSA ©  COJISTHOM
KHUCITIOTBI, Peakiusi HeUTpalu3auu
MEXIYy THAPOKCHIOM Kalusid |
COJISTHOM KUCJIOTOM.

IIpakmuyeckasn paboma:

Ne 1. Pemenne
OKCIIEPUMEHTAJIBHBIX  3a7ad 110
TEME.

Boituucnenus

— 110 YpaBHEHUSAM XUMHUYECKHX
peakuui

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

VIIA-rpynnsl. I'anorensl
(6 1)

Oo01masn

OO6mas XapaKTEePUCTHKA
TaJIOre€HOB. Ocobennocru
CTPOCHUS aTOMOB ITUX

AIIEMEHTOB, XapaKTEepPHBIC ISl HUX
creneHn okucieHus. CtpoeHue u
du3nYeCKue CBOWCTBA MPOCTHIX
BEILECTB raJIOreHOB.
XUMHUYECKUE CBOIICTBa Ha
npuMepe xjopa (B3auMojencTBHe
C  MeTaJulaMH, HEMETaJUlaMHu,
[IeTT0YaMHu). XI10pOBOAOPO/I.
ConsHast KHUCIOTa, XUMHYCCKUE
CBOICTBA, MOJIy4YEHHUE,
MpUMEHEHHE. KauectBennsie
peaklK Ha raJlOr€HUJUOHBI.
JlelicTBUE XJ0pa U XJOPOBOJIOPOIA
Ha OpraHu3M YeJI0BeKa.
Baxseimme  XJOpuasl K HUX
HAaXO0JICHUE B IIPUPO/IE.
JleMoOHCTpanuu
Buneomarepuansr:
U UX COEUHEHUS.
OO6pa3siibl XJIOPUIOB.
JlabopaTopHbIe
NpaKkTHYecKue padoTbl
JlabopamopHhwiii onvim:
Pacnio3naBanue

XJIOPUIUOHOB.

I Ipaxmuueckas paboma:

Ne 2. TlomyueHue CONSIHONW KUCIIOTBL,|
W3y4eHue e€ CBOMCTB.

Boviuucnenusn

TaJIOrCHbI

H

— [0 YPaBHCHUAM XHWMHYCCKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB HEMETAJUIOB U MX
COCIMHEHMH B IIpEeesIax MajblX [IEPUOIOB U IaBHbIX noarpynm Ilepuoanyeckon
CUCTEMBI XUMHYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
Xapakrepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOICTBA TPOCTBHIX BEIIECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CIOXKHBIX BELIECTB (XJI0POBOIOPOIA, XJIOPUAA
HaATpUsl), COCOOBI UX MOJYYEHHUs, MPUMEHEHUE U 3HAUYEHUE B MPUPOJE U KU3HU
YEIIOBEKA.

OnpenensiTb raJloreHUIMOHbBI B paCTBOPE.

[[nanupoBaTh M OCYLIECTBJIATh HA IPAKTUKE XUMHYECKHE DKCIIEPUMEHTBI,
[IPOBOJIUTH HAOIIOJCHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM IKCIEPUMEHTA.
CrnenoBate mpaBwiaM Oe3o0macHoi paOoThl B J1JaOOPAaTOPUM MPU UCHOIb30BAHUU
XUMHUYECKOM IOCY/Ibl U 000PYJOBaHMUS.

BoicTpanBaTth pa3BEPHYTbIE IUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nHpOpMaNHIo 13 y4eOHUKA U CIIPABOYHBIX MaTepHAIIOB, TPAMOTHO MCIOJIb30BaTh
V3Y4CHHBIN TIOHATUHHBINA annapar Kypca XUMHH.

Vcnonb30BaTh MpU  BBIIOJHEHUM  Y4E€OHBIX 3aJaHUd U rporecce
MCCIIEI0BATEIbCKON JESATEIIBHOCTH Hay4YHOIIONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOTO COIEpKaHNUs, CIIPAaBOYHBIC MaTEpHUaIIbl, pecypcsl IHTepHEeTa

B
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peakuuid, €CIIu OIVH u3
pEareHToB JIaH B U30BITKE;
00BEMOB Ta30B 10  YpPaBHEHUK)
peakiuu  Ha  OCHOBE 3aKOHA

00BEMHEBIX OTHOIIIECHUI ra30B

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

Oo0masn

OOwiast xapaKTepUCTHKA JIEMEHTOB
VIArpynrsl. OcobenHoctu
CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapakTepHble Ui HUX CTENEHH
OKHCIICHHUS. Crpoenue u
¢usnveckne CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA U CEPBHI.
AJI0TpOIIHBIE MO UKAITIH
KHUCIOpOAa U cepbl. XUMHYECKUE
cBoiictBa cepol.  CepoBoz0poOf,
CTpOEHHUE, ¢busnyeckue u
XUMHAYEeCKHe CcBoicTBa. OKCHABI
cepsl Kak IIPEJCTaBUTENN
KUCIOTHBIX  OkcunoB.  CepHas
KHCJI0Ta, (Pu3ndecKue

1 XUMUYECKHE CBOMCTBA (00IIME KaK
MpeJCTaBUTEN KJlacca KHUCIOT U
crenupuUecKue), IpuMeHEHHe.
XUMHUECKUE peaKkluy, JIeKaIlue B
OCHOBE MPOMBIIIIEHHOTO CIOco0a
MOJy4eHUsT  CepHOW  KHUCIIOTHI.
AnmapaTel U TPOTEKAIOINE B HHUX
MIPOLIECCHI (Ha npu Mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Comn cepHoi KHUCIIOTHI,
KayecTBEHHAasl peaklus Ha Ccynbdar-
VOH.

OOBsCHATh O0IIME 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOHCTB 3JIeMEHTOB VIA-
IPYIIIBI U X COEAUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTth (U3MYECKHE M XMMHUYECKHE CBOWCTBAa MPOCTOrO BEIIEeCTBa
ceppl U €€ COeNMHEHHH (CepoBOJOPOJA, OKCHUIOB CEpPbl, CEPHOU KHUCIOTHI,
cynb(haToB), CIOCOOBI MX MONy4YEHHs, MPUMEHEHHE U 3HAYCHHE B MPHPOJE U
YKU3HU YEJIOBEKa.

Omnpenensth HaaM4Ke Cyab(haTHOHOB B pacTBOPE.

OOBACHATH CYIIHOCTh JKOJIOTHYECKUX MPOOJIeM, CBS3aHHBIX C IepepaboTKoi
COEIMHEHUI Cephl.

[lnanupoBaTh M OCYLIECTBJISTH Ha MPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOAUTH HAOIIOICHUS, IeaTh BHIBOBI 110 pe3yibTaTaM dKCIIEPUMEHTA.
CrnenoBath mpaBmiiaM 0e301acHOM paboThl B 1a00OpaTOpUU MPHU HCHOIH30BAHUHU
XUMHYECKOH TIOCYIbI U 000PYIOBaHHUS.

[Ipor3BOINTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh MpHU  BBINOJHEHWH Y4YEOHBIX 3aJaHUA TEKCThl y4eOHHKa,
cnpaBoyHble MaTepuaibl (I[leproguueckyro cucreMy XMMHUYECKUX 3JIeMEHTOB /Jl.
V. MenneneeBa, Ta0iMIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUHM U coiieil B Boje,
PIIEKTPOXUMUYECKUH PsiJl HAPSKEHUN METaIOB).

Vcnonb30BaTh MpH  BHINOJIHEHWH y4yeOHBIX 3aJaHMH W B Ipolecce
MCCIIEIOBATENbCKON NeSITeNIbHOCTH Hay4YHOTMOMYJISPHYIO JUTEpaTypy
XUMHUYECKOTO COJEPKaHus, CIIPABOYHBIE MaTEpHAIIbl, pecypchl IHTepHETa

Haxosxnenne cepsl 1 €€ coeTMHEHUI
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B pUpoe. XuMHUecKoe
3arps3HEHUE OKPYXKAIOIIEH Cpeabl
COCIMHEHUSIMU cepbl (KHCIOTHBIE
TOXIW, 3arps3HEHHE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €ro
MPEJOTBPALCHHUS.

JleMoHcTpanuu

Komnexkuun (BugeomaTepuaibl):
cepa u €€ COeIMHEHMUS.
OOyrnuBanue caxapa noja
NEHUCTBHEM KOHILICHTPUPOBaHHOU
CEPHOI KUCIIOTHI.

JlaGopaTopHble U NPaKTHYECKHe

padoThI
Jlabopamopnule onvimul:
Ob6napy>xenue Cynb(}aTHOHOB.

B3aumopeiictBue  pasdaBieHHOI
CEPHOI KHCIIOTHI C IHHKOM.

Boiuucnenun
—T0 YpPaBHEHUSM  XUMHUYECKHUX
peaxkuuii;
— MacCOBOM JIOJIM BBIXOZA MPOAYKTA
peakuuu
Tema 5. Ob6mas |OO0mas xapakTepUCTHKa 3JeMEHTOB |OOBICHATh O00IIMEe 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB 3JEMEHTOB VA-
XapaKTepUCTHKA VArpynmsl. OcobeHHOCTH [TPYHIIBI M UX COETMHEHUN C yUETOM CTPOEHUS UX aTOMOB.
XMMHYECKHX 3JIEMEHTOB [CTPOCHHUS aTOMOB JTHX DIJIEMEHTOB, |XapaKTepH30BaTh (PM3MUYECKHE M XMMHUYECKHE CBOIMCTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [XapakTepHble [UId HHUX CTeneHu [ Qochopa M UX COEAMHEHUH (aMMuaka, cojell aMMOHUs, a30THOM KHCIOTHI,
pochop " HUX |OKHUCJICHUS. HUTpAToB, okcuzaa dpocdopa(V) u pochopHoit kucioTsl, pochaToB), cnocoObl UX

coeqnHennsn (10 u)

A30T, pacnpOCTpaHEHUE B IPUPOE)
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA.
Kpyrosoport azora B npupoze.
AMMuak, ero (Qusuyeckue u

IIOJIYUCHUS, IPUMCHCHUEC U 3HAUCHUC B IPUPOAC

1 XKU3HU YCIIOBCKA.

OHpe,Z[CJ'I}ITB HOHBI aMMOHUSA U (I)OC(I)aTI/IOHBI B pacTBOpC.

OOBACHATD CYITHOCTH 3KOJIOTHYCCKUX np06neM, CBA3AaHHBIX C HaXOXICHUEM

XUMHUYCCKUC CBOﬁCTBa, TMOJIYYCHHC

coeuHEeHM a3oTa u Gocdopa B OKpyxaromien cpee.
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1 IIPUMCHCHHUC. Comu dAMMOHMHA, UX

¢buznyeckue
u XUMHUYECKHE CBOIICTBa,
[IPUMECHEHHUE. KauecTBeHHas

peaKiys Ha HOHBl aMMOHHSI.
A30THast KHCJIOTa, e€ pusnueckue

U XHUMHYECKHE CBOWCTBa (0Omue
KaK IPEICTAaBUTENs Klacca KUCIOT
u crienududeckue). Mcrnonp3oBanue
HUTPATOB U COJICW aMMOHHS B

KauecTBe MUHEPATIbHBIX
yI0OpeHUH.

XUMUYECcKOoe 3arpsisHEHHE
OKpY>KaloIIEH Cpeaibl COETUHEHUSIMU
azoTa (KUCIIOTHBIE TOKIH,
3arpsi3HEHUE BO31yXa, TIOYBBI H
BOJIOEMOB).

®ocdop, AJJIOTPOITHBIE
Mo UKAITIH dhocdopa,
¢dusnueckue " XUMHUYCCKHE
CBONCTBA.

Oxkcun docdopa(V) u dochopHas

KHCIIOTA, buznueckue u

XMMHYECKHE CBOMCTBA, MTOJTYyYCHHE.
KauectBeHHast peakuus Hadochar-
WOHBI.

Hcnonb3oBanne docatos B
KayecTBE MUHEPAITBHBIX YI0OpSHHIA.
3arps3HeHne MPUPOIHBIX BOJAOEMOB
dbocdaramu.

JleMoHcTpauuu
Komneknnn: bochop u  ux
COCIUHECHHUSI. BzaumopeiicTBue

[lnaHupoBaTh M OCYLIECTBIATh HA MPAKTUKE XHMHUYECKHE HKCIEPUMEHTHI,
IIPOBOANUTDH Ha6JIIOIIeHI/I$I, ACJIaThb BBIBOABI IO PE3YyJIbTaTaM SKCIICPUMCHTA.
CrnenoBate npaBwiiaM Oe3o0macHoi paOoThl B 1aOOpAaTOPUM MPHU HCIHOIb30BAHUHU
XUMHAYECKOH MOCYBI B 000pyIOBaHHUS.

[Ipon3BOANTH BBIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSM.

Vcnonp30BaTh MpH  BBINOJHEHWH YUYEOHBIX 3aJaHUi TEKCThl y4eOHHKa,
CIpaBOYHbIE MaTepualibl (IEPUOJUUECKYIO CUCTEMY XMMHUYECKHUX 3J1€MEHTOB /l.
1. Menpeneea, Tabiuily pacTBOPUMOCTU KHUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
JIEKTPOXUMUYECKUN PsIJl HAMIPSDKEHUHM METaIlIoB).

Vcnonp30BaTh MpH  BBINOJIHEHWH y4eOHBIX 3aJaHMd W B IpoIlecce
HCClIe10BaTEIbCKON JeSITeIbHOCTH HAYYHOIIOIYJISIPHYIO JIUTEpaTypy
XUMHYECKOIO COJIEPKAHUs, CIPAaBOYHbIE MaTepuasbl, pecypcbl IHTepHeTa
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KOHIIEHTPHUPOBAHHOM a30THOU
KHUCJIOTBI C MEJIBIO.

JlabopaTopHble U NMPaKTHYECKUE
padoThI
Jlabopamophvie onvimul:
1. BzaumopeiictBue
aMMOHHS C MIENOYBIO.

2. OsnakomiieHue ¢ oOpa3namu
a30THBIX U (pochOopHBIX yIOOpEeHMIA.
[ Ipaxmuueckas paboma:
Ne 3. Ilomyuenue
W3y4YEHHUE €r0 CBOMCTB.
Boiuucnenun

— TI0 YpaBHEHUSIM XUMHYECKHUX
peakuuii

colen

aMMUMaKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHUX 3JICMECHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUH U

NX COCIMHCHUSA
(10 )

Oo0masn

Yrnepon, AJTOTPOIIHBIE
Mo I (DHUKAIH, pacTIPOCTPAHCHHE B
pupoe, ¢busnueckue u
XUMHYECKHE CBOMCTBA.

AcopOrust. Kpyrosopor
yriiepoja B MpUpo/Ie.

Oxkcunsl yriepona, ux GuU3ndecKue
W XHUMHYECKHE CBOWMCTBa, WX
neiicTBHE Ha JKUBBIE OPraHMU3MBI,
MOJTydeHUE

U TpUMEHEHHE. OKOJOTHYECKHE
MpoOJEMBbI, CBA3AaHHBIE C OKCHIOM
yraepona(IV); TUIOTE3a
r7100aJbHOTO IOTEINUIEHNS KIUMaTa;
MapHUKOBBIN 3P PeKT.

YronapHas KHCIIOTa W €€ COJH, UX
buznueckue u XUMHYECKHE

CBONCTBA, MOJIYYEHHE u

OOBACHATH 0O0IIME 3aKOHOMEPHOCTH B HM3MEHEHHM CBONCTB 3JeMeHTOB [VA-
IPYNIbl ¥ UX COETMHEHUH ¢ yUETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh pusnueckue

U XMMHMYECKHE CBOMCTBA IPOCTBIX BEIIECTB YIJEpoAa U KpPEeMHUS M HX
coeMHEeHUll (OKCHAOB YIJIEpOAa, YrOJbHOW KHCIOTHI, KapOOHATOB, OKCHAA
KpEMHUSI, KPEMHHEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI MX IMOJIy4EHUs,
[IPUMEHEHHUE U 3HAUEHUE B IIPUPOJIE U KU3HU YEIIOBEKA.

Onpenensitb KapOOHAT U CUIIMKAT UOHBI B paCTBOPE.

OOBACHATH CYIIHOCTh HKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C HaXOXXJICHHEM
YIJIEKHUCIIOTO Ta3a B OKPY’Kalollel cpese.

MurocTpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKMX COCIMHEHUH yriepojga M
OpPraHUYECKUX BEIIECTB.

[[nannpoBaTh M OCYLIECTBJISATH HA IPAKTUKE XUMHYECKHE ODKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIOJIEHUS, JI€JIaTh BBIBOJIBI IO PE3yJIbTaTaM 3KCIEPUMEHTA.
CrnenoBatp mpaBwiiaM Oe30macHoOi paboThl B 1aOOpaTOPUM MPHU HCHOIb30BAHUHU
XUMHYECKON TOCYIbl U 000PYOBaHHUS.

Vcnonb30BaTh MpHU  BBINOJIHEHWH Y4YEOHBIX 3aJaHUA  TEKCTHl y4eOHHKa,
cpaBoyHble MaTepuansl (Ilepuoanueckyto cucteMy XMMHYECKHX 31€MEHTOB Jl.
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MPUMEHEHHUE. KauecTBennas
peakus Ha KapOOHATHOHBI.
Vcnonp3oBaHue KapOOHATOB B

OBITY, MEIUIMHE,
MIPOMBIIIICHHOCTH, CEJIbCKOM
XO03sHCTBE.

[lepBoHavaibHBIE  TMOHATHS 00

OpPraHMYeCKHUX BEIIECTBaX Kak o
COETMHEHHUSX yriiepona:
OCOOEHHOCTH COCTaBa U CTPOCHHUS.
[loHsiTHE O OMOJIOTHUECKH Ba)KHBIX

BCII[CCTBAX: KUpax, Oelkax,
yIJIeBOAX. MatepuanbHoe
CINHCTBO OpFaHI/I‘-ICCKI/IX 158

HEOPraHUYECKUX COCAMHEHU.
Kpemuuii, ero ¢usnueckue u
XUMHYECKHE CBONCTBA, MOJTyYCHHE
Y IPUMEHEHUE B DJICKTPOHHUKE.
CoeavHEHUsS KPEMHHUS B MPUPOJIE.
OO0rmue npeacTaBiIeHUs 00 OKCHJIE
kpemuusi(IV) u  kpeMHueBoit
KIHCJIOTE. CUJIMKaThl, ux
MCIIONIb30BaHUE B OBITY, METUIIUHE,
MPOMBIIIUICHHOCTH.  BaxHeiime
CTPOUTEIIbHBIE MaTepHabl:
KepaMUKa, CTEKJIO, IIEMEHT, OeTOH,
Kene300eToH. ITpo6nemsl
0e30MacHOro HCTIOJIb30BAHUS
CTPOUTENBHBIX  MaTepuajoB B
MMOBCETHEBHOW JKU3HU.
JleMOHCTpPaLUK

Mopenn KpUCTAUIITNYECKUX PEMIETOK
anmMasa, rpadura, MOJICKYJIbI

M. MenneneeBa, TabJIUIy pacTBOPUMOCTH KHCIIOT, OCHOBAaHUW M COJICH B BOJE,
PIIEKTPOXUMUYECKUH PsiJl HAPSKEHUM METaJIOB).

Vcnonb30BaTh Mpu  BBIIOJHEHWH Y4eOHBIX 3aJaHMd M B Ipolecce
1CCIIEI0BATENbCKON JESTEIbHOCTH Hay4YHOIOIYJISIPHYIO JUTEpaATypy
XUMHUYECKOIO COJIepkKaHUs, CIIPaBOYHbIE MaTepHallbl, pecypcsl IHTepHEeTa
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bynnepena.

AncopOuusi pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIaEM.
[IpoTuBoras. Buneomarepuansr:
CUJIMKATHASI IPOMBILIIICHHOCTbD.
Mogens MOJIEKYl1 OpraHH4eCcKHX
BEIIECTB.

JlaGopaTopHble M NPaKTH4YeCKHE

padoThI

Vlabopamopuwiii onvim:
KauecTBenHas peaxkuus Ha
KapOOHATHOH.

[ Ipakmuueckue pabomul:

No 4. TlonyueHue YrJIEKUCIOro rasal
KauecTBeHHast peakiusi Ha KapOoHaTH
WOH.

NoS. PemieHne sKCieprUMEHTAIBHBIX
3ajgad 1o reMe «Hemeramib.
\Boruucnenun

— 10 YpaBHEHHUSIM XHMHUYECKHX
peakiuii, €clIM OJWH W3 PEarcHTOB
aH B BUJIE BOJHOTO PAacTBOpa C

N3BECTHON MacCOBOM JI0JIEN
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10 KJIIACC

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

Tembl,

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

u3yuyeHue

OcHoBHoOe coiepxkaHue

OcHOBHbIE BHIbI 1€ATEIbHOCTH 00y4aI0IIUXCSH

Pa3zgen 1. MeTaJiibl M X CO

equnenus (50 u)

(10 u)

Tema 1. O0me CBoﬁCTBaJO61ua$1
METaJJIOB

XapakTepUCTHKA
XHUMHYCCKHX 3JIEMEHTOB —
METaJJIOB HAa  OCHOBAaHWHM WX
nojioxkeHus B llepuomndeckoit

CUCTEME XMMHUYECKUX AJIEMEHTOB
JI. 1. MennaeneeBa W CTPOECHUS
atoMoB.  CTpoeHue  METaJuIoB.
Metainndeckas CBS3b "
MeTalJIn4yecKasl  KpUCTaJuIMyecKas
peneTKa. DNEKTPOXUMHUYECKUIN
P HaIpsHKEHUN METAJIJIOB.
dusnyeckue u XUMHYECKHE
CBOICTBa METAaJIJIOB. O6mue
CMOCOOBI OJTYYEHUSI METAIIIOB.

[loHsiTHE O KOpPPO3UU METAJUIOB U

PaCKpBIBaTB CMBICJI H3Yy4YaCMBbIX IIOHATHH H IIPUMCHATL O3TU IMOHATUA IIPHU
OIMMCAaHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUIA.

OOBICHATE O6HII/I€ 3aKOHOMCPHOCTHU B USMCHCHUU CBOMCTB 3JIEMEHTOBMETAJIOBU
X COCAMHEHU C y4ETOM CTPOEHUS MX aTOMOB.

XapakTepru3oBaTh CTPOCHUE METAUIOB, OOmMe (QU3NYSCKUE M XHUMHYCCKUC
CBOMCTBA METAJLJIOB.

XapakTepr30BaTh 00LIME CIOCOOBI TOTYYEHHUS METAJLIOB.

CrnenoBath npaBuiaM 0e30MacHO paboOThHI B J1a0OpaTOPUU TIPHU HCIIOIH30BAHUH
XUMUYECKON TTOCYIBI U 00OPYIOBAHHS.

[Ipon3BOINTH BBIYUCIICHHUS IO XUMUYECKUM YPaBHEHHSIM.

Vcnonb30BaTh MpU  BBINOJHEHUM YYE€OHBIX 3aJaHUM TEKCThl y4eOHHKA,
cnpaBoyHble MaTepuansbl (I[leprogudeckyro cucTteMy XMMHUYECKUX AJIeMEHTOB /Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN M COJIEH B BOJE,
DIEKTPOXUMUYECKUH PSJT HAPSHKEHUH METAIIIOB).

Vcnonb30BaTh NpH  BHINOJHEHHMM  y4e€OHBIX 33JaHUd W B Ipolecce
M CCIIE0BATENbCKOM JIeATETbHOCTH Hay4HOIIOMYJIAPHYIO JUTEpaTypy
XAMHYECKOTO COJIEPKaHUsI, CIPAaBOYHBIE MaTepuabl, pecypchl MHTepHETa

OCHOBHBIE CIIOCOOBI  3aIIUTHI  OT
koppo3uu. CrutaBbl (CTajdb, YYTyH,
JIOpPAIFOMUHUH, OpoH3a), nux
[IPUMEHEHHE B ObITY )51
[TPOMBIILIJIEHHOCTH.
/leMoHCcTpauuu
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O3HaKoMIIEHUE C obpasmamu
METaJI0B i CILIABOB, HuX
bu3MYecCKuMHU CBOMCTBaMU. Mojenun
KPUCTAJUIMYECKUX pemeToK
METAaJLJIOB.

Buneomarepuasl: Koppo3usd
METAaJLJIOB.

JlaboparopHble U NMpaKTHYeCKHe
padoThI

Jlabopamopnsie ONbIMbL.
O3HakoMJIeHHE C  OOpa3namu
CILIAaBOB METAJIJIOB.

3aBUCUMOCTh CKOpOCTH

pEAKIHUKY METAJJIA C KUCIOTOU

OT IPUPOJIbI METaJLIA.

Boiuucnenusn

[0 YPaBHEHUSM XHUMHYECKUX
pEaKLH, €CIIM OJUH U3 PEarcHTOB
COACPKUT IPUMECH

Tema 2. Baxueiuiue
MeTAJIbI 1 ux

coeIMHEeHUsI
(40 u)

[Llenounrie MmeTamibl. IlonoxeHue B
[Iepnoanueckoit CUCTEME
XUMHYEeCKuX »iaemeHTtoB . MU,
MeneneeBa, CTPOCHHE AaTOMOB,
Haxoxxnenue B npupoze.
dusnyeckue MU XUMHUYCCKUC
CBOMCTBa (Ha mpUMepe HATPUs U
Kausi). OKCUABI U THIAPOKCHIBI
HaTpusi U Kanus. llpumeHeHue
MICJIOYHBIX METAJUIOB W UX
COCIUHEHMUIA.
[LlenouyHO3EeMENBHBIE  METAJJIIbI
MarHuii W KaJIbIUKi, CTPOCHHUE

OOBACHATH 001IME 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIEMEHTOBMETAIIOBB
rpyIIax U UX COCTMHEHUH ¢ y4ETOM CTPOSHHS HX aTOMOB.

XapakTepu3oBaTh (U3NYECKHE U XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB
METaJUIOB U HMX COCIUHEHHH (OKCHUIOB, THUAPOKCHJIOB, COJIEH), CIIOCOOBI HMX
MOJy4YeHHUs, IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YeIOBeKa.
Pacro3HaBaTh ¢ MOMOIIIBI0 KAYECTBEHHBIX PEAKINi HOHBI METAJIOB (MarHus,
QIIOMUHUS, IUHKA, XKeJe3a, MEIH).

[[maHupoBaTh ¥ OCYHIECTBISATh HA TPAKTHKE XUMHUYECKHE HKCIIEPHUMEHTHI,
POBOJIUTH HAOIIOCHNUS, IENIaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM 0e30MacHOi paboThl B 1a00OpaTOpUM MPU HUCIIOJIB30BAHUN
XUMUYECKOH MOCYbl 1 000pyI0BaHHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMUYECKIM YPaBHEHHSIM.

BeicTpanBaTh pa3BEpHYThIE MUCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha

aTOMOB. ITonoxenue B

nH(pOpMalKIo U3 yYeOHHMKA M CIPAaBOYHBIX MaT€pPHAJIOB, TPAMOTHO MCIOJIb30BaTh
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[lepunoanueckou CUCTEME
XxuMudeckux osygementoB JI. WN.
MenaeieeBa.

Haxoxenue B opupoae.
du3nyeckue U XUMHYECKHUE
CBONCTBA. Baxuenue

COCTMHCHHUS KaJblus (OKCHI,
rusipokcusi, conu). JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHECHUSI.
ATFOMUHUIA. Ilonoxenue B
[ leproamnueckoit CHCTEME
XUMUYecCKux osjementoB JI. U.
MeHieseeBa, CTpOEHHE aToMa.
Haxoxenue B OpUPOIE.
duznueckue U XUMHYCCKHEC
CBOMCTBA. AmdoTtepHbIe
CBOMCTBA OKCHUJA U TUIAPOKCHIA.
Kenezo. TTonosxkenue B
[leproauueckoit CHUCTEME
XUMHUYECKHX DJICMCHTOB

JI. . Menneneena, CTPOECHUE
atoma. HaxoxxaeHnue B mOpupoE.
duzndeckue u XUMHYCCKHUE
coiictBa. OKCHUIBI, THIAPOKCH/Ib]
u conn xene3a(ll)

u >xenesa(lll).

J/leMoHCTpan MU

BiaumMmoaeinicTBue HaTpUs C
BogoW. OKpalluBaHUE TLJIAMEHU
MOHAMU HATPHUs U KaJlusl.

OKpalnBaHue JIaMEHU
HOHAMU KaJIbIH.
B3aunMmoaencTBHue OKCcHIa

3y4YEHHBIN [IOHATUIHBIN anmapaT Kypca XMMUU.

lcnonb30BaTh IpU  BHINOJIHEHUMH Yy4eOHBIX 33JaHUd W B Ipolecce
VCCIIEI0BATEIBLCKON JeATEIBHOCTH Hay4HOIIOIYJIIPHYIO IuTeparypy
XMMHUYECKOIO COEp KaHMsl, CIIPABOYHBIE MaTepuaisl, pecypcbl VHTepHETa
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KaJILIHS C BOOOM.
Buneomarepuansi: ropeHue
bKeJie3a B KMCJIOPOAE U XJIOpeE.
JlabopaTopHble M NPaAKTH4YECKHE
padtoThI Jlabopamophuble
onvimol: O3HakoMJIeHHE C
oOpasuaMu aJlOMUHUSL U €ro
CIJIABOB.

AmpoTtepHbIe CBOMCTBa
rUJPOKCHUIA ATTFOMUHUSI.
KauecTBeHHBIE peaKlIMU HAUOHBI
Kesesa.

[ Ipakmuueckue pabomuwi:

Ne 6. JK&ctkocth BOIBI WU
METO/Ibl €€ YCTpaHEeHHUS.

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

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

MacCOBOU IOJIHA BBEIXOJ14
NpOJIyKTa peaKiinu

Pa3znen 4. Xumusi u okpy:karomasn cpeaa (6 u)
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Tema 3. BemecrBa wu |[HoBble MaTepuanbl U TeXHOJOTUN [ XapaKTepHU30BaTh POJIb XUMHUU B pa3 JUYHBIX cdepax AESITeIbHOCTU JIOJCH,
MaTepuajbl B KH3HM |[BemectBa u Marepualsibl  BOCHOBHBIE BEIIECTBA M MaTepUalbl, NPUMEHSIEMbIE B XU3HU COBPEMEHHOIO
yes0BeKa MMOBCEIHEBHON JKHU3HU 4YEJIOBEKA. U4EIOBEKA.
(6 9) XHUMHUS U 3010POBBE. OOBsCHATH ycnoBHsS 0€30MacCHOTO HWCHOJIb30BAHUSA BEHIECTB M XMMHUYECKHUX
be3onacHoe  HCIIOJNIb30BAaHWE  |[pEaKlMii B OBITY.
BEIIECTB W  XUMHUYECKUX  |[AHaIM3UpOBaTh M KPUTHYECKH OLIEHUBATh HWHQPOPMAIMIO O  BIUSHUH
peakiuii B ObITY. [IPOMBILIJIEHHOCTH, CEIbCKOIO XO35MCTBA, TPAHCIOPTAa M JIp. HAa COCTOSIHUE
[IpupoHbie WCTOYHUKH |OKPYKAIOLIEH cpeabl.
YTJIEBOJIOPOJIOB (yrosp, [YMeTh OKa3bIBaTh MEPBYIO MOMOUIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.
IPUPOIHBINA ras, HedTh), [[IpuHMMaTH ydacTHe B 0OCYKICHHH MPOOJIEM XUMHUYECKONW M IKOJIOTHIECKOM
MPOAYKTHI UX MEePepabOTKHU, UX |[HAMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TMO3UIUIO 10 mpodiemMe u
poJib [peaaraTb BO3MOKHBIE ITYTH €€ PeleHUs
B OBITY ¥ NIPOMBIIIJIEHHOCTH.
OCHOBBI AKOJIOTUYECKOM
rPaMOTHOCTH. XHUMHUYECcKOoe
3arpsI3HCHHUE OKpYXKarw  MIeH
cpenabl (mpenensHO
onycTumast KOHIIEHTpanus
emectB — [1J1K).
Poip Xxumum B peLICHUY
PKOJIOTUYECKHUX NPOoOJieM
O6001menue
MPOMAEHHOI0 Kypca
(10 gacos)

[Tpu paspaboTke paboueil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUYTE€HBl BO3MOXKHOCTHU
WCIIOJB30BaHUs AJIEKTPOHHBIX (IIU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMIUXCS Y4eOHOMETOIUUYECKUMU MaTepualiaMu
(MyJIBTUMEIUIHBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 33JaYHHUKH, 3JIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbBIE JTAOOPATOPHH,
UTPOBBIE MPOrPAMMBI, KOJUIEKIMU HU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIb3YEMbIMU [JIsi OOY4YEHHS M BOCHUTAHUS
oOyuaronuxcst ¢ HOZIA, npesicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHJIE U PEATU3YIOUUMU TUJAKTUYECKUE BO3MOKHOCTH
UKT, conpepxanue KOTOPbIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHUH.
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IHoaxoap! K OLIECHUBAHUIO INIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy oOlEHUMBAaHUM IUJIAHUPYEMBIX  PE3YJIbTAaTOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJA HeoOXoAMMO YYHMTHIBATH TaKUE WHIUBUYaAIbHbBIC
OCOOEHHOCTH HMX Pa3BUTHS, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YpPOBEHb
BJIQJICHUS YCTHOM KCIPECCUBHON pPeublo, ypOBEHb pabOTOCIIOCOOHOCTH Ha YPOKE
(McTOIIAEMOCTh ILIEHTPAILHOW HEpPBHOW cucTembl). Mcxons W3 3TOro, yuyuTelnb
UCIIONB3YET ISl yYaIlMXCs HHAWBHUIyalbHBIE (DOPMBI KOHTPOJIS pPE3yIbTaTOB
oOyuenuss xumuu. [Ipm  cHWKEHHOW pPabOTOCHOCOOHOCTH,  BBIPAKEHHBIX
HapyLIEHUAX MOTOPUKH PYK BO3MOYKHO YBEJIMYEHHUE BPEMEHM ISl BBIIOJHEHUS
KOHTPOJIBHBIX M CaMOCTOSITENIbHBIX PaOoT. KOHTpOJIbHBIE, CaMOCTOSITENIbHBIE U
npakTHueckue paboThl TpU  HEOOXOAMMOCTH  MOTYT  MpeiaraTbCsi ¢
UCIIOJIb30BAHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHUSA, WHOTO MPOrPaMMHOIO
oOecrieueHus, 0OeCHeUYnBaIONIEr0 MEePCOHU(PUIIMPOBAHHBIM  y4eT  y4eOHBIX
JOoCTHKEHUM oOydaromuxcs. Tekymuil KOHTpoJib B pOpME YCTHOIO ONpoca Ipu
HU3KOM KauecTBE YCTHOM OHKCIPECCUBHOM peuu OOydaroluxcsi HEoO0XOAUMO
3aMEHATh MMCbMEHHBIMU (POPMaMHU.

CrnenmnajbHble YCJI0BHS pPeaju3auui JHCHUIITHHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJUMuue MNEPCOHAIBHBIX KOMIBIOTEPOB,
TEXHUYECKUX TPUCHOCOOJIEHUI (crennanbHasl KIaBHAaTypa, pPa3jMYyHOrO BHUAA
KOHTAKTOpBl, 3aMEHSIOLUIME  MBIllb, JOKOWCTUKH, TPEKOOJbl,  CEHCOpPHBIC
TUTAHIIIETHI).

2. J1oKHBI OBITH CO3/1aHbl YCIIOBUS AJIs (YHKIIMOHUPOBAHUS COBPEMEHHOMN
MH(POPMAIMOHHO-00Pa30BaATEIBHON CPEIbl 10 XUMHUH, BKIIOYAIOIIEH 371€KTPOHHbIE
MH(DOpPMALIMOHHBIE  PECYpChl,  DJIEKTPOHHBIE  00pa3oBaTENbHBIE  PECYPCHI,
COBOKYMHOCTh ~ MH(MOPMALMOHHBIX  TEXHOJOTHUW,  TEIEKOMMYHUKALMOHHBIX
TE€XHOJIOTUH, COOTBETCTBYIOIIMX TEXHUYECKUX CPEACTB M TEXHOJOTUH (B TOM
yucie ¢uemn-TpeHaxepoB, MHCTpYMeHTOB Wiki, nu(poBbIX BUAEO MaTEpHUATIOB U
Ip.), OOecCMeuuBaIoOlUX JOCTHXKEHHUE KaxJbiM oOyuarommumcs ¢ HOJA
MaKCUMaJIbHO BO3MOKHBIX JIJIsl HETO pe3yJIbTaTOB 00yUYEeHUSI.
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