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PabGouass amantupoBanHass nmnporpamma (manee Ilporpamma) 1o  ydeOHOMY
npeametry «Xumusi» paspadorana Ha ocHoBe DPI'OC OO0, DepepanbHON
pOrpaMMbl BOCIIUTAHUS, ¢ YUETOM pacTpeAeEHHBIX MO KJIaccaM TPOBEPSEMBIX
TpeObOBaHM K pe3yibTraraM OcBOoeHUs OCHOBHON 00pa30BaTeIbHOW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHMUs.

IlosicHuTEIbLHAA 3aNMUCKA

OO01mas xapakrepucTHKa Y4eOHOro npeamera « XuMush»

Bxknan yueOHoro mpenMera «XuMUsS» B JOCTHUXKEHUE 1€JIed OCHOBHOIO
oOmiero oOpazoBaHusi 00YCJIOBJIEH BO MHOIOM 3HAUY€HHEM XMMHUYECKOW HAyKH B
MO3HAHWU 3aKOHOB MPUPOJbI, B Pa3BUTHH NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO3JaHUU HOBOM 0a3bl MaTEpUAIIbHOMN KYJIBTYPHI.

XuMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAayK PAacHpOCTPAaHMIIA CBOE
BJIMSIHME Ha BCce 00JAaCTHU YEJIOBEYECKOTO CYILIECTBOBAHUS, 3ajajla HOBOE BUICHHE
MHUpa, CTajJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbl, HEOOXOJAUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOU ISl (GOPMUPOBAHUS
MHPOBO33pPEHUS YEJIOBEKA, €r0 MPEACTABICHU O MaTEpUaIbHOM €IMHCTBE MHPA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMUEH  MPEACTaBICHUS O
B3aMMOIPEBPALLEHUAX DSHEPrud HU 00 DBOJIOIMU BEIIECTB B  IPUPOJE;
COBpPEMEHHAasi XMMHUS HallpaBjeHa Ha pellieHre r100aJbHbIX MPo0OIeM YyCTOMYHUBOIO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOM, SIHEPrE€TUUECKOM, MUILIEBON U SKOJIOTUUECKON
0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusiXx BO3pacTampmiero 3HAYEHUS XHMHUM B JKM3HU OOIIEcCTBa
CYLIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOro oOpa3zoBanus. B muiane
COLIMAJIM3AIIMN OHO SIBJISIETCS OJIHMM W3 YCJIOBUM (DOPMUPOBAHUS HHTEIJIEKTA
JUYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOIWMBI ISt
npuoOpeTeHus] 0OIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B
COLIMyME U OTBETCTBEHHO Y4YacTBOBAaTb B MHOTI00Opa3HOM KM3HU 0OIIEeCTBa, IJis
OCO3HAHMS BAXKHOCTU PA3yMHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO M 3I0POBBIO
JIpPYTUX, K OKpY’Karoled NpUPOJHON cpene, AJisi TPaMOTHOTO MOBEAEHUS IPHU
MCIIOJIb30BAaHUU PA3IMYHBIX MATEPUATIOB U XUMUYECKUX BEILECTB B MOBCEIHEBHOM
KU3HH.

XuMHuecKkoe 00pa3oBaHME B OCHOBHOW IIKOJIE SBISIETCS Oa30BBIM 110
OTHOIIIGHHIO K CHCTEeME OO0IIero XuMmudeckoro ooOpazoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE O0IIEMY XUMUUYECKOMY
00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPbIE OTPaXarOT TOCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U MHIWBUyaJbHbIe MOTPEOHOCTU. DTUM OMPEIENAETCS CYIIHOCTh
o0miei ctparerun 0OydeHus, BOCIIUTAHUS M Pa3BUTUSL O0YUaIOLIUXCS CPEICTBAMU
y49e0HOTO TIpeIMeTa « XUMHUSD.

N3yuenne npenmera: 1) cmocoOCTBYeT peali3aliid BO3MOXKHOCTESH IS



caMOpa3BUTU U  (oOpMUpOBaHUS  KYyJIbTypbl JIMYHOCTH, €€ oOued u
(GyHKIHMOHATIBLHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJa B (POPMUPOBAHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHOU Y4eOHOI
NEATEIbHOCTH,  JKCIEPUMEHTAIBHBIX W HCCJIEA0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B TIIOBCEJHEBHOW >KU3HHU, TaK U B MpodheccroHAIbHOMI
JESITEIbHOCTH; 3) 3HAKOMUT CO CMEeUM(UKON HAyYHOTO MBILIUICHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJIsiJa HAa €IWHCTBO NPHUPOABI U YEJIOBEKA, SIBIAETCA
OTBETCTBEHHBIM 3TallOM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaAMOTHOCTHU
MOJIPOCTKOB; 4) cnocoOCTByeT (GOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJ B
HKOJIOTUYECKOE 00pa30BaHnE 00yUYaOLIUXCS.

HasBannble HampaBieHUss B  OOyYE€HMHM XHUMHH  OO€CIEYMBAIOTCS
cnequUKol coaepKaHUS TMpEaMeTa, KOTOpPBIA  SIBISETCS  IEIaroru4ecku
aJanTUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHUU Ha ONPENEIEHHOM 3Tane e
pa3BUTHSL.

Kypc XvMuUM OCHOBHOM  IIKOJIBI ~OPUEHTUPOBAH HA  OCBOCHHE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKON XHMHUHM W HEKOTOPBIX MOHATUH U
CBEJCHUN 00 OT/EIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus mpeaMera cpOpMUpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona K ero uydeHuro. CopeprkaHue CKIIAJBIBAETCS U3 CUCTEMBI MOHSTHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUNA O XUMUYECKON PEaKIUU.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEJCTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCErOo €CTECTBO3HAHHUS, YpPOBHS
[Tepuonnueckoro 3akona [[. M. MenpaeneeBa kKak OCHOBHOIO 3aKOHa XHWMUHU,
YU4EHHS] O CTPOCHMHM aToMa MW XUMHUYECKOM CBSI3M, MPEICTaBIECHUN 00
IEKTPOIUTUYECKON TUCCOMALMU BELIECTB B PACTBOpPAx. Te€OpeTHUECKUE 3HAHUS
paccMaTpUBAKOTCSI HA OCHOBE OHMIIMPUYECKM IIOJYYEHHBIX M  OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO YPOBHS K APYrOMY, BBIITOJIHSAA
GyHKIIMM OOBSACHEHUS W MPOTHO3UPOBAHMS CBOMICTB, CTPOCHHUS U BO3MOXKHOCTEU
PaKTUYECKOrO MPUMEHEHUS U TIOJyYECHHS H3y4aeMbIX BEIIECTB.

Takass opraHuzamusi coiepXaHUs Kypca CHOCOOCTBYET HpEICTABICHUIO
XAMHUYECKOM COCTAaBIISIIOIIEH HAYYHOW KapTHHBI MUpaA B JIOTUKE €€ CUCTEMHOMU
npupoasl. Tem cambiM oOecreuynBaeTcsi BO3MOXHOCTh (DOPMUPOBAHUS Yy
OoOy4aromMxcss LEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHMI0O M METoJlaM
NMO3HAaHUA B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHME COJIEpKaHHUS Kypca
MPOUCXOJUT C MPHUBICYEHUEM 3HAHUI U3 paHee U3YUEHHBIX KYpCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «Dusuka. 7 Kiacey.

eau nzyyeHust yueOHOro npeamMera « XumMush»
K HampaBieHWI0O NEPBOCTENEHHOW 3HAYMMOCTH IMPU  peain3aluu
oOpa3zoBarenbHbIX (YHKIMH mnpeamera «XUMHS»  TPAJAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHWNA OCHOB XMMHMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
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€CTECTBO3HAHHUSA, MPAKTUYECKONU JESATEIbHOCTH 4YEeJIOBEKa W KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJIBTYphl. 3ajjadya MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKUX 3HAHUA — BAXKHEWIIUX (PAKTOB, TOHSITHH, 3aKOHOB H
TEOPETUYECKUX TMOJOKEHHUM, JOCTYNHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAayKH, 3HAHUM O HAay4YHBIX METOJAX HW3Y4YEHHUs BEIIECTB M
XUMHUYECKUX PEaKLUi, a TAKXKe B (POPMHUPOBAHUU U PA3BUTHUU YMEHUH U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C TUIAHHPOBAHHMEM, HAONIOIEHUEM U TPOBEICHHEM
XUMHUUYECKOTO SKCIEPUMEHTa, COOJIIOICHUEM MpaBuil 0€30MacCHOr0 OOpalleHus C
BEILECTBAMH B IIOBCEIHEBHOW KU3HH.

Hapsgy ¢ 3TuM nenu u3ydeHHs NpeaMeTa B IporpaMme yTOYHEHbI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX INPHUOPUTETOB B CUCTEME OCHOBHOIO OOILIErO
oOpazoBanusa. Ceromnss B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HaIllpaBJI€HHOCTh OOy4Y€HHWs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSTENIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

B cBi3m ¢ 3TUM npH H3yYEHUH IMpeAMETa B OCHOBHOM IIKOJIE
JOMUHUPYIOIIEE 3HaYeHHE MPUOOPENU TaKUE 11T, KakK:

dbopMHUpOBaHUE UWHTEIUICKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEUICHHH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

HaIpaBJIEHHOCTh 00YYEHHUs Ha CUCTEMATUYECKOE MPHOOIICHUE yJalluXxcsa K
CaMOCTOATENbHON MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM METO/aM IMO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue ycCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYarOIUMUCS
OMbITa PA3HOOOPA3HON NEITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

dopMupoBaHUe yMEHUIl OOBSACHATh U OLEHUBAThH SIBJICHUS OKPYXAIOIIETO
MHpa Ha OCHOBAHWUY 3HAHWUU U OTBITA, TIOJYYCHHBIX TIPU U3yUYEHUN XUMUHY;

dopMupoBaHue |y OOy4aroumMxcs TyMaHUCTHUYECKUX  OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH OKOJOTHYECKU
[eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYIAOBOH JEATEIBHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOU CPELBI;

pa3BUTHE MOTHBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEUYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBiICHHOCTH JajbHEHIIero
oOy4eHus.

[lpuaun, moaxoapl ©  0coObie  oOpa3oBaTenbHBIE  MOTPEOHOCTH
obyuatomuxcs ¢ HOJIA mo mpeametry «XuMus» Te K€, 4TO U HPU H3yUYEHUU
1076370978



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

Conep:xanne y4eOHOT0 nmpeaMera « XuMushH)

8 KJIACC

IlepBoHayabHBbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUK B KM3HM 4eEJIOBEKAa. [ejla W BEHIECTBa.
du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. lloHsiThe o
METOJaxX MO3HaHUS B XUMHH. XUMHS B CUCTEME HAayK. UMCThIE BEIIECTBA U CMECH.
Crioco0Obl pa3aesieHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas (opMmyrna. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOoH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTelIbHAss aTOMHas Macca.
OTHOcuUTeNbHAsT MOJICKYJIsIpHAs Macca. MaccoBasi J0JiE XUMHUYECKOTO JIEMEHTa B
COCIMHEHUHU.

du3znUecKue U XUMUUYECKHUE SIBJICHUS. XUMUUYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEHIECTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccuduxanms
XUMUYECKUX PEAKINil (COeUHEHUS, PA3I0KEHUS, 3aMEIIICHUs, 0OOMEHA).

XUMHUUYECKUM JKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu paboThl B JIaOOpaTopuu W mpuéMamu oOparieHus: ¢ J1abopaToOpHBIM
o0opy/ioBaHMEM; H3yYeHHE U OmHucaHue (U3NYECKUX CBOMCTB 0O0pasIoB
HEOPTaHWYECKUX BEIIECTB; HabOMo/eHne (HU3NvecKux (TJIaBJICHUE BOCKA, TAsHHE
JbJa, pacCTUpPaHUE caxapa B CTYIIKE, KHTICHUE U KOHJEHCAIUS BOJIbI) U XUMHUYECKUX
(ropenue cBeud, NpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHUCJIOTOM) SIBJICHUM, HAOIIOJIEHNE U ONMCAHKE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasjioKeHHe caxapa, B3aUMOJICUCTBHUE CEPHOW KHUCJIOTHI C XJIOPHUJIOM
Oapusi, paznoxenue ruapokcuna meau(ll) mpu HarpeBaHuuW, B3aUMOJICHCTBHE
xkenesa ¢ pactBopoMm coiu Menu(ll)); nzyuenue crnocoboB pazaeneHust cMmecen (c
MTOMOIIBIO MarHura, bunpTpoBaHue, BBIITApUBAHUE, TUCTUIUISTINS,
xpomatorpadusi), NPOBEICHHE OYUCTKH IOBApPEHHOM COJM; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTaTOB MPOBEACHUS ONbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHUYECKHUX BellECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3eMeHT U IpocToe
BelecTBo. Haxoknenuwe kuciopoja B Mpupoae, (PU3NYECKUe U XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenune kucnopona. CrocoOsbl
MOJIyYeHHUs] KHUCIIOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. KpyroBopoT
KHCIIopoa B mpupoae. O30H — atoTporHast MOAU(PUKAIIAS KUCTOPOIa.

TennoBoit 3h(PekT XuMUUECKOW peakuu, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- U DHAOTEPMHUUYECKUE PEaKIMU. TOINIMBO: yrojb U METaH. 3arps3HEHUE



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

Bonopon — anemeHT m mpocrtoe BemiecTBO. Haxoxkmenue Boaopona B
npupoae, (GU3MYECKHUEe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

KomnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorafipo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBopsI.
HacebllieHHble 1 HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms ewecms 6 8ode.l
MaccoBast 10JI1 BEIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Pose pacTBOpOB B mpuposie U B )KHU3HHU 4esnoBeKka. KpyroBopot BOAbI B IpUpoOAE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuHenuit. Oxcuanl. Knaccudukarus
OKCHJIOB:  cosieoOpasyroniue  (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIC) U
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoHasi U TpUBUAILHASA).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okCuaos.

OcHoBanusi. Krnaccudukaruss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiaTypa OCHOBaHHMM (MEXAyHapoJIHas U TPUBHUAIIbHASA).
Pu3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loiyueHrne 0OCHOBaHMUI.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexxyHapoHasi U TpuBHaIbHAs ). OU3HUECKUE U XUMUYECKHE CBOWCTBA KUCIIOT.
Psn aktuBHOCTH MeTtaiuioB H. H. bekeroa. [lonydyeHnne KucIor.

Comn. Homenknatrypa coneil  (MeXIyHapoAHass W TPUBHAJIbHAA).
du3nyeCcKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

I'eneTnyeckas CBsA3b MEXKY KJIaCCaMHU HEOPTaHUYECKUX COCIUHECHUMU.

XUMHUYECKUM DKCIEPUMEHT: KAYECTBEHHOE OIPENCIICHUE COJEpKAHUS
KHUCIIOpOJia B BO3[yXe; IMOJy4YeHUE, COOUMpaHUE, pACIO3HABAHUE U M3YUYCHHE
CBOMCTB KHCJIOpOJa; HaOJIOJICHUE B3aWMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpaIleHusi TopeHus (mokapa); 03HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME HWX CBOWMCTB; TOJy4eHHE, COOHMpaHHeE,
pacrio3HaBaHME€ W U3YYEHHUE CBOWCTB BOJAOpOoAa (TOPEHHUE); B3aUMOJICHCTBUE
Bojoposa ¢ okcugoMm menu(Il) (Bo3MOXHO HCIIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaOo/IeHre oOpasloB  BEIIECTB  KOJWYECTBOM |  MOJb; HCCIIEIOBaHUE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMYHOA  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOW JI0JIEW PacTBOPEHHOIO
BCILIECTBA; B3aMMOJICHCTBUE BOALI C MeETAUIaMH (HaTpUEM U  KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U TIEJI0YEH ¢ MOMOIIbI0 MHINKATOPOB; HCCIIEeOBaHNE 00pa3IloB HEOPTaHUUECKHIX
BCII[ECTB PA3JIMYHBIX KJIACCOB; HAOJIO/ICHNE M3MEHEHHsI OKPACKH WHIUKATOPOB B
pacTBOpax KHUCJIOT M IeJioyel; u3ydeHue B3aumojierctBus okcuaa menu(ll) c
pPacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METAUIAMH, PEAKIUKA HEUTPAIU3ALNY;
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJUIA IPYTUM U3
pacTBOpa COJM; PEIICHUE KCHEPUMEHTAIBHBIX 3a]a4d no TeMe «BaxkHeunmue

1 KprI/IBOM 0003HaYEH y‘{e6HLIﬁ Marepual, KOTOpLIﬁ n3y4acTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOUYHYIO U UTOTOBYIO
aTTeCTalurIO.



KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IHepuoanueckuii 3aKOH U Iepuoanueckasi cucremMa
xumuyeckux 3jemenToB JI. WU. MenageneeBa. CrTpoeHue aToOMOB.
XumMudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIu

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

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuognas #  ATUHHONEpPHOAHAS  (HOPMEI
[Tepunonnueckoit cucteMbl xumudeckux 3nemMeHToB . M. Menpaeneesa. [lepuonasl
u rpynnbl. PU3NYECKHA CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB NEPHONA U
TPYNIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W30Tombl.  DIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XMMHUYECKUX AJIEMEHTOB
[lepnommueckon cucremnl J[. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3IEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIAM U NEpUoaaM. 3HAYEHUE
[Teproanueckoro 3akoHa v [leprnoinueckor CUCTEMbl XUMAYECKUX AJIEMEHTOB JIJIS
pa3BUTHUS HayKu U npakTuku. /. 1. MenaeneeB — yuy€Hblii U rpakIaHUH.

Xumuueckas cBa3b. KoBaneHTHass (MOJSIpHAsT YW HETMOJSpPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okucneHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

XUMHUYECKUI DSKCIEPUMEHT: HM3y4YeHHE OO0pa3loB BEIIECTB METAUIOB U
HEMETAIJIOB; B3aUMOJECWCTBUE THUIPOKCHUJA LHUHKA C pPacTBOPaMHM KHCIOT U
HIETIOYEHN; TMPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuil (rOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHNUS ).

MexknpeaMeTHbIe CBA3U

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MpPU W3YYCHUUM XHMHUU B 8 KJlacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TMOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (akT, TUIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, KiIaccu(uKamus, IepUOIUIHOCTh, HAOIOJICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJICKYJA, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3WYECKUe BEIUYHUHBI, ¢IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COonHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpabl, TOPHbIE MOPOAbI,
MOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHL.
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BemecTBo M XMMHUYecKasi peaKkius

[lepuoguueckuii 3akoH. [lepuogmyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTHM B U3MEHEHUU CBOMICTB
XUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KA, KAJIBLHA U UX COCTUHEHUN
B COOTBETCTBMM C TIOJIOKEHHEM JJIEMEHTOB B Ilepuommyeckoin cucreme u
CTPOCHHUEM UX ATOMOB.

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

Knaccuduxanus 151 HOMEHKJIaTypa HEOPTaHUYECKHUX BEILIECTB
(MeXIyHapoHas U TpUBHUaAJIbHAs). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIINXCS
K DPa3iIW4yHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanumsa XuUMHUYECKUX peakluuid MO pas3audyHbIM Tpu3HakaMm (10
YHCIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3 (EKTY, 10
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 00OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U IHJAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue 0 ckopocTH XuMHuecko peakuuu. IloHsaTre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTreHHBIX U TreTepOreHHBIX
peakuusx. [lowamue o xumuueckom pagHnogecuu. Dakmopwvl, eaUAIOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJIOHCEHUE XUMULECKO20 PABHOBECUSI.

OKHUCIANTENbHO-BOCCTAHOBUTEbHBIE  pPEaKUUH, 3JEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHOMN peaKkuuu. CocraBnenue YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMH C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEdJIeKTpoauThl. KaruoHsl, aHWOHBL. MexaHu3M [IHUCCOLMALMU  BEUIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBsi3H. CreneHp aucconuauuu. CHIIbHBIE U
ci1a0bIe 3JIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHa. VYCJIOBUSI MPOTEKaHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHUS peakinil. CBOMCTBA KUCIOT,
OCHOBaHMM M COJ€l B CBeT€ MPEACTaBICHUNA 00  DIEKTPOTUTUUYECKOU
nucconuanuu. KauecTBeHHbIe peakiiii Ha UOHBL. [lonsamue o 2udpoause co.eil.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAJUINYECKUX
peIEéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB U HEMETauIoB (rpadura u
anMmasa), CIOXHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOM peakuuh OT BO3JACHCTBUS pPa3IMYHBIX (DAKTOPOB;
MCCIIEIOBAHNE AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECcca JUCCOLNALINN
KHCJIOT, IIeJo4ed M cojed (BO3MOXHO MCIOJb30BAHUE BUIAECOMATEPUAIIOB);
IIPOBEJECHUE OIBITOB, WJUTKOCTPUPYIOIMX IPU3HAKA IPOTEKAHUS PEAKIUHA HOHHOIO
oOMeHa (0Opa3oBaHHME OCajKa, BBIJICIICHHWE Tra3a, 00pa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI



(ropeHue, peakiMi pasyioKeHHs, COCIMHEHHU); PACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOUIBI0O KAYECTBEHHBIX pEAaKIUHA Ha HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeranibl 1 MX coOeIMHEHUA

OO6miast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (PU3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHWYECKHE CBOWCTBA Ha TMpUMEpPE  XJIopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMEeTallaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConstHast KHMCIIOTa, XMMUYECKHE CBOWCTBA, MOJIy4eHHE, NMpUMeHeHue. [leficTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmume XJIOpUAbl U HX
HAXOXKJEHUE B IPUPOJIE.

OOmas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOG€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHMUS.

CrpoeHue 1 pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHble MOAU(UKALIMKM KUCIOPOAA U cepbl. XMMHUYECKUE CBOMCTBA CEPHI.
CepoBoaopoJ, cTpoeHue, (pu3nYecKue U XuMHIeckrue cBoiicTBa. OKCHUIBI CEphl Kak
IOPEICTaBUTENN KHUCIOTHBIX OKcuIoB. CepHas Kuciora, (QU3NYECKue WU
XUMHUYECKUEe CBoicTBa (0oOlIMe Kak TMpEeACTAaBUTENsl Kjacca KHCJIOT |
cnenuuyeckre). XMMUYECKHE PEaKIMH, JeKallue B OCHOBE MPOMBIIUIEHHOIO
cnocoba mosiydeHust cepHoil Kucnotbl. Ilpumenenue. Coin cepHOM KHUCIOTHI,
KaueCTBEHHAs peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoae. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelbl COSAUHEHUSIMHU CEpbl
(KUCIIOTHBIE JIOXIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLCHUS.

OO6mast xapakTepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENIEHU OKUCIICHMUS.

A30T, pacrpocTpaHeHUe B MPUPOJE, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npuposie. AMMHaK, ero ¢pu3nyeckue 1 XMMUYECKUe CBOMCTBa,
nosyuyeHue W npumeHeHue. Coinum aMMOHHS, UX (U3NYECKUE U XUMHUYECKHE
CBOMCTBa, npuMeHeHue. KadecTBeHHass peakuusi Ha HOHbI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJydyeHue, (pu3nueckue W XUMHUUYECKHE CBOMCTBa (00IMEe Kak
MpeACTaBUTEINs Kiacca KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHH. XMMHUYECKOEe 3arpsi3HEHHE
OKpYXarolel cpelbl COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAW, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwmoTponHeie Moaudukaiuu  pocdopa, uzMUeckue U
xumudeckue cpoiictBa. Oxcun docdopa(V) u pochopuas kucnora, pusudeckue u
XUMHYECKHE CBOWCTBaA, moiyudeHue. lcmonp3oBanue ¢ochaTtoB B KayecTBe
MUHEPATBHBIX YI0OPEHUH.

OO1as xapakrepucTuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

VYrnepon, amioTponHble MOAU(GUKALMK, PACIpOCTPaHEHHWE B MPHUPO/IE,
buzndeckue W XUMHYECKHE CBOMCTBA. AgmcopOnus. Kpyrosopor yriepona B
npupoze. OKCuIbl yriieponaa, ux Qu3nyeckrue U XMMUYeCKue CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTMYECKHE MpOoOIeMbl,
CBs3aHHBIE C okcuaoM yriaepoaa(IV); rumore3a r1100anbHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DQeKkT. YTompHas KUCIoTa U €€ conu, nx (pu3udeckue u
XMMHUYECKUE CBOICTBA, MOJydeHUE U NpumeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcrnosnb3oBaHue  kapOoOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHavasnbHble TOHSATHS 00  OpPraHMYECKMX  BEIIECTBAaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWJICH, aleTUJIeH, STaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonsatue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMBO OpP2AHUYEeCKUX U HeOpeaHUYecKux
coeouHeHull.

KpemHuuii, ero ¢usnueckne W XHMHYECKHE CBOWCTBA, IIOJYYEHHE U
npuMenenue. CoeauHeHUs KpemHUsi B mpupoje. OOmue mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. Baowcnetiuiue cmpoumenvbHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. I[Ipobremvr 6e3onacrozo
UCNONIL308AHUSL CHPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHUYECKHUH SKCIIEPUMEHT: U3YYeHUE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB,
CBOWCTB COJISSHOW KHCIIOTBI; ITPOBEICHUE KQUECTBEHHBIX PEAKIMH Ha XJIOPUIUOHBI
U HaOJIOJIEHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaxaronme (Gpuandeckue u
XUMUYECKHME CBOMCTBA TAJIOTEHOB M UX COCIWHEHUN (BO3MOKHO HCIIOIH30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJoTeHHUIOB);
O3HAKOMJIEHWE C oOpa3uamMud cepbl M €€  COeAMHEHUSIMU  (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIOB); HAOIOJEHHE Tpollecca O0yriuBaHus caxapa
MOJ, JECWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEPHOI KUCIIOTHI, MPOBEAECHNE KAYECTBEHHOM PEeakluu Ha
cyab(dar-uoH W HaOMIOJEHHWE TMpU3HAaKa €€ MPOTEKaHUs; O3HAKOMIJICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M uX coeguHeHUN (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (POCHOPHBIX
ynoOpeHuil; moiyuyeHue, coOupaHue, paclo3HaBaHWE MW M3YUYCHHE CBOWCTB
aMMUaKa; poBe/IeHNe Ka4eCTBEHHBIX PEakiii Ha MOH aMMOHUS U (ochaTroH u
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE KOHIICHTPHUPOBAHHOM
a30THOM KHCIIOTBI € MeIbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHUAIIOB);
U3YYCHUE MOJIeNIeH KPUCTALTMYECKUX PemETOK anmasza, rpadura, QyiepeHa;
O3HAKOMJIEHUE  C  TMPOIECCOM  aacopOUMU  PaCTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacno3HaBaHME€ M  M3yYE€HHE CBOWCTB  YIVIGKMCIIOIO Trasa; MpOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha KapOOHAT- U CUJIMKAT- MOHBI U W3YYEHUE MPU3HAKOB
UX NPOTEKaHUs; O3HAKOMIICHHE C MPOAYKUHUEH CHIMKATHOW IMPOMBIIUICHHOCTH;
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ay Mo TeMe «BaxHelmume HeMmeTamibl U UX
COETUHEHUSD.
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10 kaacc

MeTausibl 1 X COeIMHEHUS

OOmasi XapakTepucThKa XHUMHYECKHUX DJIEMEHTOB — METaUIOB  Ha
OCHOBaHWHU UX MOJIOXKEHHs B [leproanyeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MengeneeBa u ctpoeHusi aromoB. CTpoeHue MeTamioB. Meramindyeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PEHIETKA. DIEKTPOXUMUUECKUU P
HaNpsOKEHUN MeTayioB. OU3NYECKUE U XUMUYECKHEe CBOWCTBAa MeTaisioB. O0riue
CIIOCOOBI TIOTY4YeHUS METauioB. [loHATHE O KOpPpO3WHM METauIoB, OCHOBHBIC
crocoObl 3amuTel WX OT Kopposuu. CraBel (CTaib, YyTyH, TIOPATIOMUHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsie MeTaUIBL: MOJIOXKEHUE B lleproanueckor cUCTEME XUMMHUYECKHUX
anemeHToB . 1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaxXOXICHUE B IPUPOIE.
duzryeckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCUabl u
TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METAUIOB M UX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE ~ METAJUIBI  MAarHuid M KaJIbIMW:  MOJIOKEHUE
B Ilepuonnueckon cucreme xumuueckux sineMeHToB 1. . Menneneesa; crpoeHue
VX aTOMOB; HaXOX/JICHHUE B pupojie. Du3ndeckrue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanbliusa. Baxueiiue coeluHEHUs Kanbluad (OKCHUJ, THUAPOKCH, COJIHN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomMuHHN: TosokeHne B Ilepuonnueckoll  CUCTEME  XMMHMYECKHX
sanemeHToB JI. M. MeHneneeBa; CTpOCHME aToMa; HAXOXKIACHHUE B MPUPOJE.
dusnyecKkue U XUMUYECKHE CBOMCTBA amlfOMUHUS. AMDOTEpHBIE CBOIMCTBA OKCH/IA
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo: nmonoxenue B lleprpoanyeckon CUCTEME XUMHYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aToMa; HaxoxkaeHuUE B mpuponae. dusznyeckue u
XUMHUUYECKHE CBOMCTBa jkene3a. OKCUabl, TUAPOKCUAbl u coiu xene3a(ll) wm
xenesa(lll), ux cocras, CBOICTBA U MOITYUYEHHE.

XUMHYECKUI OSKCIEPUMEHT: O3HAKOMIIEHHE C O0O0pas3llaMd METAJJIOB U
CIUTABOB, WX (DU3UYECKUMH CBONCTBAMHU; H3YYCHHE PE3YJIHTATOB KOPPO3UH
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHUE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJlbIlMsd U HATPUsI C BOJOW (BO3MOXHO HCIIOJb30BAHUE
BHUJICOMATEPUAIIOB); MCCJICIOBAaHUE CBOMCTB KXECTKOM BOBI, Mpoliecca TOPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO MCIOJIb30BAaHWE BHUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHUSI KAauyeCTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KaJblMs, aJFOMUHMUI,
nuuka, xeneza(ll) u xeneza(lll), menu(Il)); HabmrogeHne u onurcaHue MPOIECCOB
OKpallMBaHMUS IUIAMEHUM HWOHAMHM HATpus, Kaausg ¢ KalblUs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB); HCCJEIOBaHHE aM(OTEPHBIX  CBOWCTB
TUJPOKCUJA AIOMUHUS W TUIPOKCUJA LHMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 no teMe «BaxkHenmme MeTamibl U UX COCAUHEHUS».

XuMHA U OKPYKAKOIIAA Cpeaa

HoBble MaTepuanbl 1 TEXHOJOTHH. BellecTBa 1 Marepualibl B OBCEIHEBHOM
KU3HU 4YeloBeKa. XUMHUS U 3J0pOBbe. be3omacHoe MCIONb30BAHME BEIIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBas momollp Mpu XMMHUYECKHX OXKOTax
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U oTpaBieHusIX. OCHOBBI 3KOJIOTUYECKONW TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpyXxarolei cpeapl (mpeaenbHas aonyctumasi KoHueHntpamus semects — [1JIK).
Pounb XxuMuM B pelIeHNN YKOJIOTUYECKUX MPOOIIEM.

[IpupoHbie UCTOYHUKH YTJIEBOAOPOJOB (yroyib, MPUPOAHBINA ra3, HE(Th),
MPOJYKTHI UX IEPEPabOTKHU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

XUMHUYECKUI OSKCIEPUMEHT: H3ydyeHHe oOpaslloB MaTepHayioB (CTEKJIO,
CIUTaBbl METAJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI).

Me:xknpeameTHble CBSI3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHHE KAaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHSITUN, TaK U TOHATUHN, SBJSIONUINXCA CUCTEMHBIMU I OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, MNepUOJUYHOCTb, HaONIIO/ICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MapHUKOBBIMI
s peKT, TEXHOIOTHS, MaTCPHUAITHI.

®dusuka: marepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PagUOAaKTHUBHOCTh, MOJIEKYJA, SJCKTPUUECKHNA 3apsisi, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJIMYECKAs
pemérka, CriaBbl, (U3UUECKUE BEJIMYMHBI, €AMHUIIBI M3MEPEHHUs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: gorocuHTes, AbixaHue, O6uochepa, 3KOCUCTEMA, MUHEPATIBLHBIE
yIOOpeHusi, MHUKpPODJIEMEHTbl, MAaKpOAJIEMEHThl, IHUTATEIbHbIE  BEIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpaybl, TOPHBIC MOPOJbI, IMOJE3HBIC
UCKOIIaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

IInanupyemble pe3yibTaTbl OCBOCHHS YUeOHOI0 mpeaMera « XMMHD» HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHust

N3ydyeHne XWMUHA B OCHOBHOW IIKOJE HAIMpPaBIECHO HA JOCTHXKECHUE
OOy4alOLMMHUCS JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX Ppe3ylbTaToOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOU H
BOCIHUTATEIbHON AedaTenbHocTH OpraHu3alii B COOTBETCTBUU € TPAIUIIMOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIaMH W HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT
polieccaMm CaMOIMO3HAHHUSA, CAMOPA3BUTHS U COIIMAIM3AIMU O0YHAIOITUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT CHPOPMUPOBAHHOCTH, B TOM YHCIE B
YacTH:

IlaTpuoTHYecKOro BOCIIUTAHUS

1) [EHHOCTHOTO  OTHOIICHWS K  OTEYECTBEHHOMY  KYJbTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACIIEIWIO, TOHUMAHUS 3HAYEHHUS XUMHYECKOM
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HAayKW B KU3HU COBPEMEHHOTO OOUIECTBA, CHOCOOHOCTHU BIAJETh JOCTOBEPHOU
uHdopMmalmerr O TMepefoBbIX JOCTIKEHMSIX M OTKPBITUSAX MHPOBOM U
OTEYECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 YCTpOICTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TpEACTaBICHUS O COIMAJIBHBIX HOPMAaX M IMpaBHJIAX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JESITEIbBHOCTH; TOTOBHOCTH K Pa3HO-00pa3HOW COBMECTHOW NEATEIBHOCTH MpPH
BBITIOJTHEHUU YYEOHBIX, IIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TpoLecce ATOW Yy4yeOHOM JeATeNbHOCTH; TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJIEHWE M TMOCTYNKH CBOMX TOBAapUIIEH C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIE/ICTBUM MTOCTYIIKOB,;

I{eHHOCTH HAYYHOI'0 NTO3HAHUS

3) MHUPOBO33PEHUYCCKMX TMPEICTABICHUNA O BEHIECTBE W XUMHYCCKOM
peaKuuu, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTHSl HAyKU U
COCTABJISIIOIIMX OCHOBY JJisi MOHUMAaHUSA CYUIHOCTH HAyYHOW KapTHUHBI MHpA;
NpeAcTaBIeHUd 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHS  MPUPOJBI,
B3aMMOCBS35X YeJIOBEKa ¢ MPHUPOJAHON CPelloil, O POJIM XUMHH B MO3HAHUU 3THUX
3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYCHUEC HOBBIX 3HAHHUU
110 XMMUU, HEOOXOIUMBIX JIJIs1 OOBSICHEHUSI HAOII0AaeMbIX IPOLECCOB U SIBICHMUIA;

5) mo3HaBaTeNbHOMW, MH(POPMALIMOHHON M YHUTATEIBCKOW KYJIbTYPBI, B TOM
YHCJIE HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JOCTYIMHHIMH TEXHHUUYECKUMHU CpEIACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYyYEHHUIO U MO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TMPOEKTHOW W  HMCCIEeN0BATEIbCKOU
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JIaJbHEHUIIIEM;

@opMHUPOBaHUS KYJbTYPbI 3[10POBbSI

7) OCO3HaHUSl LEHHOCTH >XHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 KU3HHU, OCO3HAHUS MOCJIEICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOIsA, HAPKOTHUKOB, KYPEHU),
HEOOXOJMMOCTH COOIONICHUs] TpaBuUi OE30MAaCHOCTU TMpPU  OOpAIICHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATTbHON KU3HH,

TpyaoBoro BocnuraHusi

8) mHTepeca K MpPaKTUYECKOMY M3y4eHHIO mpodeccuil u Tpyaa pa3InyHOTO
poJia, yBaXKE€HUE K TPYIy U pe3yibTaTam TPYJIOBOM AEATEIBHOCTH, B TOM YUCJE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHbIX 3HAaHUW MO XHWMHH, OCO3HAHHOTO BHIOOpA
WHJMBUAYAJIbHOW TPAECKTOPUHU MPOJIOTKEHUSI 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
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yCIEHON Npo(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHMUI;
TOTOBHOCTB aJIalITUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) sKOJOrMYEcKU IeNecO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUS LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pas3a JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
buznyecKOMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHUS IIEHHOCTH COOJIOCHHUS
npaBui 0€30MACHOIO MOBEICHUS MTPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYyalUsX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUS, MOTydaeMble MPH M3YyYCHUH XUMUH,
JUISl pELLICHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOWIEW IMTPUPOTHON CPENOU, TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U IyTeH UX pELIeHUs TIOCPEICTBOM METOI0B XUMHUU;

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

MeTanpeaMeTHbie pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pE3yNbTaTOB BBIACISIOT 3HA4YUMbIC JUIS
(GopMUpOBaHUS MHUPOBO33pEHUS] OOIlIEHAyYyHble TMOHATHUS (3aKOH, TEOpHs,
OPUHLIMI, TUNoTe3a, (akT, CUCTEMa, IMPOLECC, SKCIEPUMEHT U JIp.), KOTOpHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUM U3 ATUX MNPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU
HAay4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE yueOHbIe NeHUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, DPETYJISTUBHBIE), KOTOpble OOecneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEeSATEITbHOCTH.

MeTtanpenMeTHble pe3yabTaTbl OCBOEHUSI 00pa30BaTENbHOW MPOTPAMMBI 1O
XUMUHU OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU MMO3HABATEIbHBIMU JICHCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AEHCTBUAMHU

1) yMEeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHUN
3HAHMI: PACKPBIBATh CMBICII XMMHUYECKHX IMOHATHNA (BBLAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aHMOCBS3b C JIPYTMMH INOHSTHSMH), HUCIIOIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKIIFOUEHHS;

2) yMEHUEM NPUMEHSATh B TPOLECCE TO3HAHUS TMOHSTUS (NPEJAMETHBIC U
METaNpeIMETHbBIE), CUMBOJNYECKHE (3HAKOBBIE) MOAEIIHU, UCIIOJIb3YEMBIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJENIBHBIE NPEACTABICHUS —
XUMHYECKUNA 3HAK (CHMBOJ D3JIEMEHTa), XuUMUYeckas ¢opMylia U YypaBHEHHE
XUMHUYECKON PEAKUUU — MPU PEUIEHUH YYEOHO-TIO3HABATENbHBIX 33Ja4; C YYETOM
TUX MOJIEIBHBIX INPEACTABICHUI BBISBISATh M XAPAKTEPU30BATh CYIIECTBEHHbBIE
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MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUii;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U WU
IPOTUBOPEUHS B M3y4aeMbIX MpoOIeccax M SBICHUSX; MpejiaraTh KpUTEPUH IS
BBISIBJICHUSI STUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOSITEIbHO BBIOUPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJliee MOAXOAAIIUMN C Y4ETOM CaMOCTOSTEIbHO BBIJIECJICHHBIX
KpUTEPHUEB);

ba3oBbIMHU HCCiIe10BaTeIbCKUMH AeHCTBUAME

3) yMeHHEeM UCHOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B  KAueCTBE
UHCTPYMEHTA TMO3HAHHA, a TakKe B KadyeCTBE OCHOBBI JUIsi (OPMUPOBAHUSA
TUMOTE3bI 0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

4) npuoOpeTeHrne ONbITa 10 TUIAHUPOBAHUIO, OPTaHU3ALUN U MPOBEICHHIO
YUEHUYECKUX OJKCIEPUMEHTOB: yMEHHE HaOJIoJaTh 3a XOIOM IIpolecca,
CaMOCTOSITENIFHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyJIUpOBaTh 00OOUICHUS U
BBIBOJIbI 10 Pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEOBAHMS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ unpopmanuei

5) ymeHreM BbIOMpPATh, aHATM3UPOBATH M UHTEPIIPETUPOBATH WH(OPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MpEeACTaBICHUS, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMyJIsIipHAs.  JIUTEpaTypa XUMHUYECKOTO COJACpXaHHs, CIpPaBOYHBIC
nocobusi, pecypcbl VHTepHETa); KPUTHUECKH OIICHMBATh IMPOTUBOPECUUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

6) yMEHHEM TPHUMEHSTh PA3IUYHBIC METOJbI M 3alpPOCHl NPU TOHUCKE H
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOJUMBIX IS
BBIMIOJIHEHHUsI y4€OHBIX M TIO3HABATEJbHBIX 3a/Jay OINpPeNeJEHHOrO THIIa;
npuoOpeTeHrue  ombiTa B O0JIACTM  MCMOJB30BaHHWS  MHGOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX ~ TEXHOJOTMH,  OBJaJCHHE  KyJb-TYpOl  aKTHUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSATEIbHO BbIOUPAThH
ONTUMaJbHYIO (QopMy TMpeacTaBieHUss UHGOPMALlMM U  WUIIOCTPUPOBAThH
pelaeMble 3aJaud HECJIOKHBIMH CXEMaMHM, JuarpamMMamMu, ApyruMu (GopMamMu
rpaduKu U ©X KOMOMHAIIUSIMU;

7) yMEHHEM WUCIOJb30BaTh M aHAIU3UPOBaTh B Tpoliecce Y4eOHOW WU
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CEeNIbCKOTO XO3SIMCTBA W TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOTHON
CpeIbl;

YHuBepcaTbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMU

8) ymeHueMm 3amaBaTh BOMPOCHI (B XOJ€ JHAJIOra W/WIU JTUCKYCCHH) IO
cyuiectBy  oOcykgaemMoil  TeMbl, (OpPMYyJIHpPOBaThb CBOM  TNPEMJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

9) npuoOpereHue OIBITa NPE3CHTAIMH  PE3YJIbTATOB  BBIMIOJHEHHUS
XUMHUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOTO OMbITa, JIA0OpaTOPHOU pabOTHI MO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU TO3HABATEIILHOU
U UCCJIEI0BATENIbCKONW JIEITEIbHOCTH MPHU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha
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OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIACOBAHMs MO3MLMN (00CyXJeHus, 0OMeH
MHEHHUSIMH, «MO3TOBBIE€ IITYpMbD», KOOpJAMHALU COBMECTHBIX JEHCTBUI,
OTpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboThI U Ap.);

YHuBepcaJbHbIMU PeryJIsiTUBHBIMH J1eCTBUSIMHU

11) yMeHHWEM CaMOCTOSITENILHO  ONPEACHATh IEIH  JIEeATEILHOCTH,
IUIAHUPOBATh,  OCYIIECTBIIATb, KOHTPOJMPOBATH M MpPU  HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpAaTh Haubonee IPQPEeKTUBHbIC
cocoObl pemieHuss y4eOHBIX M TO3HAaBAaTEIbHBIX 33734, CaMOCTOSTEIbHO
COCTAaBIISAITb WJIM KOPPEKTUPOBATH INPEIJIOKEHHBIM aJIrOPUTM JEUCTBUUA TNIPH
BBIMIOJTHEHUH 3aJlaHUil C y4€TOM TMOJNyYECHHS HOBBIX 3HAHUM 00 H3y4aeMbIX
O0OBEKTaX — BEIIECTBAX M PEAKLMIX; OLEHUBATHh COOTBETCTBHUE IOJYYEHHOIO
pe3yibTaTa 3asBJICHHOM 1IENH;

12) ymeHueM UCIIONIb30BaTh M aHAJIH3UPOBATh KOHTEKCTHI, MIPEJIaracMblc B
YCJIOBUHM 33/IaHUM.

IIpeaMeTHbIE pe3yabTaThl

B cocraBe mnpenMETHBIX PE3YJIBTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOM paldodeill MporpaMMoin, BBIAEISIOT:
OCBOEHHBIE OOY4YaIOIIMMHUCSA HayuyHbl€ 3HAHUS, YMEHUS U CHOCOOBbI AEHCTBHIA,
cneuu@uueckue ajas MpeIMeTHOM o0nacTu «XuMUs», BUABI JEATEIBHOCTH IO
NOJIyYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpeTaluy, M[peoOpa3oBaHUI0 U
IPUMEHEHHUIO B PA3INYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[TpenMeTHbIE pe3ysbTaThl NPEACTABIEHBI IO rojJaM OOyYeHHUs U OTPa)KaroT
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS CIETYIONTUX YMEHUN:

8 KJIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHas W
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISPHAs Macca, MaccoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKAs
peaxiusi, KiIacCU(PUKAIUSA PEeaKIHMii: peakuu COeIMHEHUs], PEaKIIUU Pa3JIoXKEeHHUs,
peaklMy 3aMelleHUs, peakiuu OOMEHa, 3K30- W SHIOTEPMUUYECKHE pPEaKIUU;
TEIJIOBOM 3P QeKT peakiuu; SApO aToMa, AJIEKTPOHHBIA CJIOW aTroMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, MOJSpHAs W HENOJspHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PaCTBOp, MAcCOBAsI JIOJIS
BelecTBa (IIPOLICHTHAsI KOHIICHTPAIlUs) B pacTBOPE;

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

3)  UCMONB30BaTh XMUMHYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLINN;

4)  ompenensATh BaJCHTHOCTh aTOMOB DJJIEMEHTOB B  OHMHApHBIX
COCMHEHMSIX; CTENEeHb OKHUCJICHHUS OJIIEMEHTOB B OHHAPHBIX COCAMHECHMSIX;
PUHA]JICKHOCTh BELIECTB K OMpeNeIEHHOMY KJIACCy COeIMHEHUN 1Mo GopMmyam;
BUJ] XUMUYECKON CBA3M (KOBAJEHTHAs U MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;
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5)  packpeiBath cMbici Ilepuoauueckoro 3akona [[. 1. Mennaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MOJ0oKeHusa B lleprogumueckoil cucreMe; 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHHs, 3aKOHa ABOraJpo; OMHUCHIBATH M XapaKTepU30BaTh TaOIUYHYIO (GopMy
[leproauyeckoil CUCTEMbl XUMUUECKUX JIEMEHTOB: Pa3inyaTh MOHSATUS «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «rmodouynas noarpynna (b-rpynna)», Mansie u OonbIIne
NEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOJIUIIe
«Ilepuoanueckass cucreMa xumuyeckux osnemeHtoB J[. M. MengeneeBay ¢
YUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX AJIEMEHTOB
(coctaB u 3apsn sapa, oOIIee YUCIO B3JIEKTPOHOB W paclpeielieHHe HuX IO
AIIEKTPOHHBIM CIIOSIM);

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

7)  xapakTepu3oBaTh (ONKMCHIBATh) OOIIME XUMHUYCCKHE  CBOMCTBA
BEIIECTB  PA3JMYHBIX  KJIACCOB, IOATBEpP)KIAas  ONHCAHHE  NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

8)  TporHO3WpOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
Ka4ueCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKaHUSI XUMUUYECKUX MPEBpaIllCHUN B
Pa3JIMUHBIX YCIOBUSIX;

9)  BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJISPHYIO M MOJIAPHYIO MAacChl
BEIIECTB; MAcCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opMylie COEAUHEHUS;
MacCOBYIO JIOJIF0 BEIIECTBA B PAcCTBOPE; IMPOBOAMTH PACUETHI M0 YPABHEHUIO
XUMUYECKOU pEaKInH;

10) nprMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEILHOW JEATEIBHOCTH —
aHajgu3 W CUHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMATH3alluio, KJacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — /JI M3YUEHUS] CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIIMi; eCTeCTBEHHO-Hay4YHbI€ METOJIbI MO3HAHMUS — HAOJI0/IEHNE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

11) cnegoBaTh  MpaBWJaM — IOJb30BAHHUS ~ XHMHYECKOM  MOCYI0M |
7a060paTOpHBIM 000OpPYAOBAaHUEM, a TAKKE MPaBUIIaM OOpaIleHUsI C BEIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIUSMU TI0 BBIMOJTHEHUIO JTA0OPATOPHBIX XHUMHYECKUX
OTBITOB IO TMOJIYYEHHUIO M COOUpPAaHHIO Tra3000pa3HbIX BeELIECTB (BoaOpoAa H
KHCJIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MaccoBOW o€l
pacTBOPEHHOTO  BEIIECTBA;  IJIAHUPOBATh M NPOBOAUTH  XUMHUYECKHUE
HKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JaKMyc, peHoIpTanenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  packpwIBaTh CMBICII OCHOBHBIX XMMHUYSCKHUX ITOHSATHI: KOBaJCHTHAS
MOJIsIpHAsl CBSI3b, KOBAJICHTHAsI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAILIMYECKAas
CBSI3b, KATHOH, AaHHUOH, OHJIEKTPOJMUT U HEDJIEKTPOJUT, HSJIEKTPOJUTHUECKAs
JUCCOLIMAIIMS, PEAKIIUM HOHHOI'O 0OMEHA, OKUCINUTEIb U BOCCTAHOBUTEID,
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2)  HCIOJB30BaTh XMMHUYECKYK) CUMBOJIUKY JJISl COCTaBJIICHUS (HOpMyI
BEII[ECTB, MOHHBIX YPAaBHEHHM W YypaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peaKkuuu;

3)  omnpeaenaTh BAJICHTHOCTh U CTEICHb OKUCICHHS aTOMOB XUMHUCCKUX
AJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa; MPUHAJJICKHOCTb BEIIECTB K
OTPEJICTICHHOMY KJIACCY COEIUHEHMM; BUIbl XUMUYECKOM CBSI3U (KOBaJICHTHOM,
WOHHOM, METAJUTMYECKOMN) B HEOPTaHUYECKUX COCAMHEHUSX; 3apsij] HOHA; XapaKTep
Cpellbl B BOJIHBIX pAacTBOpaxX KUCJOT U IIEJ0YeH;

4)  OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB M WX COCIMHEHUW B Tpejesiax MajbIX IEepPUOJIOB H
TJIABHBIX TIOJTPYIIIT C YYETOM CTPOCHUS UX aTOMOB;

5)  xjaccUpUIMPOBAThL XUMHUYECKHE PEaKIHH (110 M3MCHCHUIO CTEICHEH
OKHCJICHHS aTOMOB XHMHYECKHX OJJIEMEHTOB), OMPEICIATh HW3YUCHHBIC THIIBI
XAMHUYECKUX PEAKIUN;

6)  COCTaBIATH MOJICKYJISIDHBIC YPaBHCHHS PEAKIMiA, XapaKTCPU3YIOIINE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX AJIEMEHTaMU-
Hemerauiamu IVA-VIIA moarpynn (yriaepon, KpemHwuii, azor, ¢ocdop, cepa,
XJiop), sneMeHTtamu-metamiamu [A—IIIA monrpynm (Hatpuid, Kanauii, MarHuw,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (U3NYECKHE W XUMHUYECKHE CBOWCTBA aMMHaKa, M
YTIEKHUCIIOTO Ta3a, B TOM YHUCJE, JJII 0OOOCHOBaHHUS CIIOCOOOB WX COOMpaHHS U
pacrno3HaBaHUs MPY TOJTYICHHUH B JTA0OPATOPHH;

8)  xapaktepu3oBaTh (ONHKCBHIBaTh) OOIIME XUMHYECKHE  CBOWMCTBA
BCIIECTB PA3JUYHBIX KJIACCOB, TMOATBEPXKIas OTO ONUCAHWE TPUMEPAMH
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYCCKUX PEAKIIHIA;

9)  coCTaBIATH ypaBHEHUS: SJCKTPOJIMTHYCCKON JUCCOIMAIIMA KHUCIIOT,
HIEJI0YEX M COJIEW; IMOJHBIE W COKPALCHHBbIE YPAaBHECHUS PEAKUMA HMOHHOTO
oOMEHa; peakIluii, MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOMN CBA3U MEXTY
BEII[ECTBAMHU PA3ITUYHBIX KIIACCOB;

10) cnmemoBaTh MpaBWJIAM  IOJb30BaHHMS XUMHUYECKOW TOCYIO0W H
7a060paTOPHBIM 000OpPYAOBAaHUEM, a TAK)KE MpaBHJIaM OOpaIeHUsI C BEIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX XWMHUUYECKHUX
OTBITOB TO TIOJYYCHUIO M COOMpAHHWIO Ta3000pa3HbIX BEIIECTB (aMMHaka
YTIEKHUCIIOTO Ta3a) (MPU HAJIMYMKA BO3MOXXHOCTH WJIM TIPOBOIUTH BUPTYaJIbHBIC
nabopaTopHble paboThl);

11) npoBOIUTH pEaKIUH, TMOATBEP)KIAAIOIIME KAYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABAThH OMBITHBIM IyTEM: XJIOPH/I-, HOIHI-, CYIb(daT-,
KapOOHAT-, CWJIMKAT-, (ocdaT-aHUOHBI, TUIPOKCHA-HOHBI, KAaTHOH aMMOHHS H
KaTUOHBI METAJUIOB (MarHus, Kaublus, amomunus, xkene3a (II) u (I11T1), meau (1),
[IMHKA), TPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
noATBEpKAarone aMm(pOTEPHBIC CBOMCTBA OKCUIOB M THAPOKCHIOB aTIOMUHHUS, U
UHKA (TPY HAJIMYUU BO3MOYKHOCTH WJIHM MPOBOJIUTH BUPTYyaJIbHBIE JIAOOPATOPHBIC
paboThl);
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12) TpPOBOIUTH XUMHUECKUE SKCIIEPUMEHTBI: OIBITHI, UUTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHA; OIpe/IeNIeHUEe XapakTepa Cpebl
B pAacTBOpax KHCIOT W IIEJIOYE C TMOMOIIBID HWHAUKATOPOB; pPEIICHUE
DKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «DJIEKTPOIUTHYECKAsT JTUCCOLUALUSY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, HW3YYEHHE XUMUYECKUX CBOMCTB
pa30aBIeHHON CEepHOM KHUCIOTHI; TMOJydeHUEe, COOUpaHue, pacrno3HaBaHHUE
aMMHaKa, yriIeKucIoro ra3a u u3y4yeHne uX CBOICTB; HMccienoBaHNEe aM(OTEPHBIX
CBOMCTB TMAPOKCHJIOB aJTIOMHUHHMS M IIUHKA; PELIEHUE SKCIIEPUMEHTAIBHBIX 33]a4
nmo TteMe «Baxueimme HeMeTauibl W MX  COCAUHEHUS», PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(MpY HaTWYUM BO3MOXXHOCTH WJIM TPOBOAUTH BUPTYyaJbHBIE J1aOOpAaTOpHBIC
paboThl);

13) wabmogaTh W OMUCHIBATH XUMHUYECKUE OSKCIICPHUMEHTHI (BO3MOXKHO
UCITOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WIUTIOCTPUpYIOLIUE (U3UYECKUE H
XUMHUYECKUX CBOMCTBA rajJOr€HOB U MX COEIMHEHHM (BO3MOYKHO HMCHOJb30BAHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHME C OOpa3laMu XJOPHUAOB (TajlOr€HUIOB);
O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK  HEOpPraHu4eCKUX
BEILIECTB: METAUIOB U HEMETaUIOB (Tpadura W anMasza), CIO0XKHBIX BEIIECTB
(xmopuga  HaATpHis);  ONBITHL, WJUTIOCTPUPYIOLIME  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakIuu OT BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIEAOBAHHE
JIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; OIBITHI, WIIIOCTPUPYIOIIHAE ITPOLECC
JUCCOIMAIIMM  KUCJIOT, IeJo4eid W cojied  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMi METAJJIOB U CIJIaBOB; M3Y4YECHUE
pEe3yJAbTaTOB KOPPO3UM METAJUIOB, B3aUMOJECHUCTBUSL OKCHIA KalblUs C BOJOW,
mpolecca TOpPEeHMs  Kene3a B KHACHopoAe  (BO3MOXKHO — MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB);  ONBITHl, WJUIIOCTPUPYIOLIUME MPUMEPHl  OKUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI: TOpPEHHE, pPEaKUUU Pa3lI0KEHUs, COEIUHEHHUS,
O3HAaKOMJIEHWE C oOpa3laMH cepbl M €€ COCAMHEHUSIMU; O3HAKOMIICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M ux coeguHeHUN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHUAIOB), ¢ oOpaslamMu yaoOpeHuid; B3auMOCHCTBHE
KOHLUEHTPUPOBAHHOM  A30THOM KHUCJIOTBI C MEAbIO; M3YUYEHUE MOJEIIEU
KPUCTAJUIMYECKUX PEUIeTOK anmasza, rpadura, MOJeKyilabl (yJuiepeHa, MOJEKy
OpPraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOIIECCOM aICOpPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHMBOTra3a; 03HAKOMJIEHUE C
MPOAYKIIMEH CHIIMKATHOM MPOMBIIUIEHHOCTH; MPOLECChl OKPAIIMBAHUS IJIAMEHU
KaTUOHAMU METAILJIOB;

14)  wucnoabp30BaTh TOJYYCHHBIC XUMHUYCCKUE 3HAHHWS B Pa3IMYHBIX
CUTYalMSIX:-TIPUMEHEHUS BEILIECTB U MAaTEPUAIIOB B OBITY, CEJIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE, B IMPOILIECCE PEIICHMs] MPAKTUYECKHX 3aJad B TOBCEAHEBHOM
XKU3HHU, TPENyNpPEKICHUs SBJICHUM, HAHOCAIUMX BpE 3J0POBBI0 YEIOBEKA U
OKpyXXalIled cpeae; NPUMEHEHHUs TMPOIYKTOB NEepepaboTKU MPUPOIHBIX
WCTOYHHUKOB YTJIEBOJIOPOJOB (Yrojib, NPHUPOAHBIA Ta3, HePTh) B OBITY W
IPOMBIIIJICHHOCTH; 3HA4Y€HUs JKUPOB, OENKOB, YIJIEBOAOB [UIsi OpraHu3ma
YEJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHHA: KOBAJICHTHAS
MOJIApHAs CBS3b, KOBAJIGHTHAS HEMOJIIPHAs CBSA3b, MOHHAS CBSI3b, METANIMYECKAS
CBS3b, KATHUOH, AHUOH, OJJIEKTPOJUT M HEIIEKTPOIUT, SIEKTPOIUTUYECKAS
JUCCOIMAIS, PEaKIUd HOHHOTO OOMEHa, OKHCIWTEIb W BOCCTaHOBUTEID,
OKHCJIUTEIHHO-BOCCTAHOBUTENbHBIC PEAKIIUW, OKHCIEHHE M BOCCTAaHOBIICHUE,
oOpatTuMble M HEOOpaTUMbIE pEaKlWH, CKOPOCTh XHMHUYECKOM peakiuu,
npenenbHo  gonmyctuMmast  konmeHtpamus — (IIJIK), wumoctpupoBaTh — uUX
B3aMMOCBS3b U MPUMEHITh 3TH MOHSATHUS MPH OMHCAHWU CBOMCTB BELIECTB U UX
IIPEBPAILECHNN;

2)  HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBJICHUS (HOpMyI
BEIIECTB, MIOHHBIX YPAaBHEHUN M ypaBHEHUN OKUCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX
pEeaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUil
HOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

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

5)  NpPOBOAMTH BBIYHUCICHHSI OTHOCHTEIBHON MOJICKYJIIPHONH M MOJISIPHOM
MacChl BEINECTB; C HCIIOJIb30BAHMEM TMOHSATHI «MaccoBas IO XUMHUYECKOTO
AJIEMEHTAa», «MaccoBas J0JIsl paCTBOPEHHOT'O BEILIECTBA B PACTBOPEY; KOIMUECTBA
BEIIECTBA, 00BEMA ra30B;

6) [OpoBOAMTH pacueThl MO YPAaBHEHUSM XHUMHUYECKHX pPEaKIUi:
KOJINYECTBa, 00bEMa, Macchl BELIECTBA MO H3BECTHOMY KOJIHYECTBY, 0OBEMY,
Macce peareHTOB WU MPOAYKTOB PEeaKIINH;

7)  ciuemoBaTh MpaBHJaM IMOJb30BAHUS XUMHUYCCKOHW TIOCYIOH WU
nabopaTopHBIM 000PYI0OBaHKEM, a TaKKe MPaBHIIaM OOpAIleHHsI C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKUHUSMHU IO BBINOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OMBITOB TIO TIOJYYEHHIO M COOMpAHUIO Tra3000pa3HBIX BEIIECTB (aMMHaKa U
VTIEKHUCIIOro ra3a) (mpu HAIWYUU BO3MOXXHOCTH WJIM TPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIe paboThl);

8)  mpoBOAMTH pEaKIMH, TOATBEPXKIAIONIMEC KAYSCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM: XIJIOpWUI-, HOAMI-,
cynbdar-, KapOoHaT-, cwiIMKar-, (ochaT-aHUOHBI, THUIPOKCUI-UOHBI, KATHOH
aMMOHUSI U KaTHOHBI METa/ioB (MarHus, Kanpuus, amtoMunus, xenesa (II) u
(I1T), menu (II), 1muHKa), TPUCYTCTBYIONIKME B BOJIHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIIECTB; MOATBEp)KIAlONINe aM(pOTEepHbIE CBOICTBA OKCHIOB W THIPOKCHIOB
ATIOMUHUSA, ¥ TIMHKA (MU HATUYUHA BO3MOXXHOCTH WJIM MTPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThI);

9)  HaOmoogaTh W ONHKCBHIBATH XUMHYECKHUE DKCICPUMEHTHI (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPHUANIOB): OIbIThHI, WLIIOCTPUPYIOIINE (HUIUUECKUE U
XUMHUYECKUX CBOMCTBA T'aJIOTEHOB U UX COECIMHEHMI (BO3MOXKHO MCIOJb30BaHHUE
BUJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpasliaMu XJOPUAOB (TajJOTeHHUIOB);
O3HAKOMJICHUE C MOJEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYEeCKUX
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BEILIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CIO0XKHBIX BEIIECTB
(xyopuga HATpHs); OMNBITHL, HWJUTIOCTPUPYIOUIME  3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PEaKIMi OT BO3JACHCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB; OMBITHI, WIUTIOCTPUPYIOLIUE MPOLIECC
AUCCOIMAIMN  KHCIIOT, IIeJoYedl u cojel (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMi METAJUIOB U CIUIABOB; U3yUYEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); OMBITHI, WIIIOCTPUPYIOMINAE TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI: TOPEHUE, PEaKIMH pa3JIoKEeHUs, COCIUHEHMUS,;
O3HAaKOMJIEHHE C O00pa3laMu Ccepbl M €€ COCAMHEHHUSIMHU; O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, ¢ochopa M HMX COCOUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BHUEOMATEPUAJIOB), ¢ 00pasiamMu yJo00peHul; B3auMOJICHCTBHE
KOHIIGHTPUPOBAHHOM a30THOM KHUCJOTBI C MEJbIO; H3yYeHHUE Mojierei
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKyl
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHUE C MPOIECCOM aJCOPOIIUU PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMIICHHE C
MPOIYKIIUCH CUIIMKATHOW MPOMBIIUICHHOCTH; MPOIECCHl OKPAIIMBAHUS TIIIaMEHHU
KaTHOHAMH METAJIJIOB;

10) wucnoabp30BaTh IMOJYYCHHBIC XHUMHUCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYaIlMsIX: IPUMEHEHHUS BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOM3BOJICTBE, B MPOIIECCE PEIICHUS MPAKTUYECKUX 3a7a4 B TOBCEIHEBHOM
KU3HU, TPENYNPEKICHUS SBIICHUN, HAHOCSIIMX BPEa 3/I0POBBIO0 UEJIOBEKAa U
OKpYXalolel cpeae; TMPUMEHEHUS TPOJYKTOB TMepepadOTKA  MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB (yroyib, MPUPOAHBIN Ta3, HedTb) B OBITYy H
MIPOMBITIUICHHOCTH; 3HAYEHUS JKUPOB, OEIKOB, VYTIJEBOJOB JUIsl OpraHu3Ma
YeII0BeKa;

11) *pUMEHSATh OCHOBHBIC OINEPALUU MBICIMTEIBHON JESATEIBHOCTH IS
U3YYCHHUS] CBOMCTB BEIIECTB M XWMHUYECKHX PEAKIUH; eCTECTBEHHOHAYUYHBIE
METO/Abl TO3HAHUS (B TOM YHWce HAOMIOJEHWE, M3MEpPEHHUE, MOJCIMPOBAHUE,
AKCIIEPUMEHT (PEeabHbIl U MBICIICHHBIN);

12) ucCHoaB30BaTh MPH BBHIMOJHEHUM YYEOHBIX 3aJaHH, IMOJTOTOBKE
MPOCKTHBIX U HCCIEJOBATEIBCKUX PAOOT HAYyYHO-TIOMYJSIPHYIO JIUTEPATYypy,
CIIPaBOYHBIC MaTepHaibl, UCTOYHUKU WH(MOpMaIuu B ceTH HTEpHET; BiIaaeTh
npreMamMu TpeoOpa3oBaHus WHGOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B

APYTyIO,
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8 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

(2 u B Heeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOEC BPEeMsl)

TeMmbl,
packpbIBaloIue
JAHHBIA pa3ae

MPOrpaMmbli,
M KOJHYECTBO YaCoB,
OTBOJMMOE HA HX
U3yuyeHHe

OcHOBHOe coep:KaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH oﬁyqamumxcsl

Paznen 1. [lepBoHayanbHble XuMuueckue nousitus (20 u)

Tema 1. Xwumus
BasKHaA 00J1aCTh
e€CTeCTBO3HAHMSI "
MPAKTHYECKOM
nesATeJIbHOCTH
yeji0BeKa

(5 )

IIpeqmer xumuun. Pons xumuum B
SKU3HU 4YeloBeKa. XUMHUSA B CHUCTEME

HayK.
MeTo bl TO3HAHUS B XUMUHU.

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

CrocoObl  pa3ienieHus  CMEeCei.
dusnueckue u XHUMUYECKHE
siBieHus. [lpu3Haku W yciIoBHS

MPOTEKaHHUsI XUMHUYECKUX PEAKIIUH.
3HAKOMCTBO  C MpaBUIaMU
06€30MacHOCTH U MpUEMaMH pabOThI
B XUMHUYECKOH JT1abopaTopuu.

JleMoHcTpanuu

1. JlaGopaTopnoe
o0opyIoBaHUE.

2. Pasnuunrnie BUIBI

PackppIBaTh CMBICI U3y4aeMbIX TOHITHH.

PackppiBaTh pojib XMMHM B NPUPOJE U KU3HU YENIOBEKa, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3nuyare 4nCTHIE BEIECTBA U CMECH; OJHOPOAHBIE U HEOTHOPOIHBIE CMECH.
PaznuuaTh prznyeckre 1 XUMHUYECKUE SBICHHUS.

Omnpenensars NpU3HAKU XUMUYECKUX PEAKIIUN U YCIOBUS UX MPOTEKaHUS.
CnenoBaTh MpaBuiIaM IOJIb30BAHUSI XUMHYECKOW MOCYAOH U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIaM OOpallleHUs ¢ XUMMUUYECKUMH BEIIECTBAaMH B
COOTBETCTBUU C MHCTPYKLHUSMHU O BBIIIOJHEHHIO TPAKTUYECKUX paboT.
[InanupoBaTh M NPOBOAMTH XUMHUECKUH OHKCIEPUMEHT IO H3YYEHHIO H
OMHCAHUIO (PU3MUECKHUX CBOMCTB BELIECTB, CHOCOOOB pa3leleHusl cMmecei

BEILIECCTB.
Vcnonp30BaTh MpU  BHIIOJHEHUM  y4yeOHBIX 3aJaHUil W B Ipolecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH HAy4YHO-IIOMYJISIPHYIO JIUTEpPATypy

XAMHYECKOTO COJIEPKaHUsI, CIIPABOYHbIE MaTepHalIbl, pecypchl IHTepHeTa.
BoicTpanBath pa3BEPHYThIE NHCHBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nH(pOopMalKIo U3 yyeOHHMKA U CIIPABOYHBIX MaTepUasioB, FPaMOTHO UCIIOJIb30BATh
VM3y4YCHHBIN MOHATUUHBIN anmapar Kypca XUMHUHU.
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XUMHYECKOMN MOCYBL.

3. O0Opa3ipl BEIIECTB.

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

Onucanne (QU3HYECKUX  CBOWCTB
BelecTB. PasneneHne cMecu C
MOMOIIbI0 Maruura. [Ilpakmuueckue
pabomui:

Ne 1. IlpaBuna
maGopaTopuu u
oOpamieHuss ¢
000pyIOBaHUEM.
No 2. Paznenenue cmeceit (Ha
npuMepe OUYHUCTKHU
MOBapEeHHOM con)

paboTel B
MPUEMBI
1a00paTOPHBIM

Tema 2. BemecrBa
U XHUMHYeCKHe Peakiumn
(15 u)

ATOMEI U MOJICKYIJIBI. XHUMHYECKHUE

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

ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyna. BaneHTHOCTH
aTOMOB  XHMHYECKMX  DJICMCHTOB,
3aKoH ITOCTOSTHCTBA COCTaBa
BeriecTB. OTHOCHUTCILHAS aTOMHAas
Macca. OTHOCHUTENLHAS
MOJIEKyJIIpHas Macca.  MaccoBas
TOJI1 XMMUYECKOIro dJIEMEHTa B

COCIHCHHUMU. duznyeckue "

[IpyMeHSATh eCTeCTBEHHO-HAayYHbIE METO/IbI TO3HAHU (B TOM YHuCIie HaOIr0IeHue,
MOJIETUPOBAaHUE, SKCIIEPUMEHT) UM OCHOBHBIE ONEPALUU  MBICIUTEIBHON
NesITeIbHOCTH  (CpaBHEHHE, KiaccuUKalus) s U3y4yeHHs BEIIeCTB U
XUMHYECKUX PEaKIUM.

PackpbIBaTh CMBICI M3Y4a€MbIX MOHATUN U 3aKOHOB M IPUMEHATH 3TH NOHSTHSA
[PY ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALIECHUMN.

PaznuuaTh pusnyeckre 1 XUMHUECKUE SIBICHUS, OOBACHAThH UX CYITHOCTh C TOUKH
3pEHHS] AaTOMHO-MOJIEKYJISIPHOTO YYEHHS.

OnpenensTb NPpU3HAKA XUMUYECKUX PEAKLUH, YCIOBUS UX IPOTEKAHNUS.
OOBACHATH CYITHOCTh (PU3NYECKUX U XUMHUECKUX SIBJICHUN C TOUYKHU 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO YUEHHS.

KiaccuunupoBars XUMHYECKHE peakluy (110 YUCITy U COCTaBY pearupyronux 1
00pa3yIOIMXCs BELECTB).

XHUMHUYCCKUC SABJICHHUA.

CoctaBisaTh (GopMynbl OMHAPHBIX BEIIECTB 10 BAJCHTHOCTH M OINPENENATh
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Xumnueckass peaxkuus. [IpuzHaku
W yCIIOBUS NPOTEKAHHUS XHMUYECKUX
peakuuii. XMMUYECKUE YPABHEHHUS.

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

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

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

XuMH4eckue sBICHUS  (TOpEHHE
CBEYH, paziioxKeHue caxapa,
B3aWMO/JICHICTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM  Oapus,  pa3ioXKeHHe
FUAPOKCHUIA meau(1l),
B3aUMOJICHCTBUE JKelle3a C CEepo,
B3aMMO/ICHICTBUE Kenesa c
pactBopoM conu meau(Il)).
OnpIT, WUTIOCTPUPYIOIINN
COXpPAHEHHUS MACCHI.

JlabopaTropHble U mNpaKTHYeCKHE

3aKOH

padoThI

JlabopamopHule onbimbi:

[Ipumepsl  pu3MUEeCKUX  SBICHUI
(maBeHUE BOCKA, TAsSTHHE JIbJIA).
[IpuMepsl  XMMUYECKHUX  SIBJICHUY

(mpokanuBaHWE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCIOTOM),
Moenu aTOMOB M MOJICKYII.
Bovluucnenusn

BaJICHTHOCTH 110 (hopMyIiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B YpaBHEHUSIX XUMUUECKUX PEAKLIMH.

CnenoBaTh IpaBWiIaM II0Jb30BAaHUS XUMHUYECKOH IOCYI0M M J1a00paTOPHBIM
000pyOBaHUEM, a TAKXKe MpaBHIaM OOpallleHus C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBIITOJTHEHUIO JTa00PATOPHBIX XUMHUECKUX OIIBITOB.
lcnonb30BaTh NpU  BBIIOJHEHMHM Y4eOHBIX 3aJaHuii W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIILHOCTH Hay4HO-IIONYJIIPHYIO JIUTEPATYypy
XUMHYECKOIO COJEPKaHus, CIIPABOYHBIC MaTepHalibl, pecypchl HTepHEeTa.
BricTpauBarh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOHM Ha
MH(POPMALIMIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPUAIOB, IPAMOTHO HMCII0JIb30BaTh
V3Y4YEHHBIN MOHATUMHBIN anmapaT Kypca XuMuu
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— OTHOCHUTEJIbHOW MOJIEKYIISIPHOM
MAacChI BEIIECTB;
MaccoBOM  JIOIM  XHUMHYECKOTO
DIIEMEHTA 110 GOpMYJIIe COCTUHEHUS

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

Tema 3.
Kucsopoa.
IlousiTue 00 oxcHaax

(5 4)

Bo3nyx,

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

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

00 oKcHIax.

CniocoObl TOJIyuyeHUsi KUCIOpoJa B
mabopaTopuv U TMPOMBIIIICHHOCTH.

[Tpumenenue KHCJIOpOJ1a.
KpyroBopoT Kuciopoza B Ipupoze.
TennoBoit  sddexkr xumuyeckoi
peaxImm, TIOHATHE 0
TEPMOXUMHUYECKOM ypaBHEHHUH,
PK30- u SH/IOTEPMHUYECKUX
PEAKIIHSX.

TormBo (HedTh, yroibp M MeTaH).
3arps3HEHUE BO3/lyXa, CIIOCOOBI €ro
[PEIOTBPALLCHUS. VYcunenue
napHUKOBOTO 3 (dexTa, pazpyuieHue
030HOBOTI'O CJIOS.
JleMOHCTpanuu

Bsaumoneiictue docdopa, cepbl

PackpbIBaTh CMBIC WM3y4aeMbIX IOHATHH W IPUMEHATH OTU IIOHATUSA IIPH
OIMCAaHUU CBOMCTB BELIECTB U UX IIPEBPAIICHUM.

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO31yXa, (pU3MUECKHE M XUMHUUYECKUE
CBOWCTBA KUCJIOPO/a, CHOCOOBI €ro MOJy4YeHHs, NMPUMEHEHHE U 3HAYeHHUE B
IPUPOJIE U JKU3HU YEIIOBEKA.

CpaBHUBATh peaklIM1 FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupath mpubOPHI IS MOITYYEHUS KUCI0poa (BBITECHEHUEM BObI U BO3/1yXa).
Pacrno3HaBaTh ONBITHBIM IIYTEM KHCIOPO.

Vcnonb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUs ()OpMYJ BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUI XMMUYECKUX PEAKIUHI C y9aCTHEM KUCIIOPOIa.
OOBACHATH CYIIHOCTh SKOJIOTMYECKHX MpOOJIEeM, CBA3aHHBIX C 3arps3HEHUEM
BO3yXa.

CnenoBatp npaBuiaMm Oe3omacHOW paboThl B 1a00OpaTOpUU MPH UCHOIB30BAaHUU
XUMHUYECKOM Mocy/nbl W 00OpYyIOBaHHUSA, a TaKXke NpaBuUiIaM oOOpalieHHus ¢
rOpPIOYMMHU BEIIECTBAMHU B OBITY.

[[naHpoBaTh M OCYLIECTBJISATH HA INPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJUTH HA0JIIOIEHNUS, J1€1aTh BHIBOJIBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpymIIe.

lcnonb30oBaTh NOpU  BBIOJHEHMHM Y4YEOHBIX 33JaHUN U mporecce
VICCIIEI0BATEIILCKON JeSATEIBHOCTH Hay4YHO-ITONYJIIPHYIO JUTEpaTypy
XMMHYECKOIO COJEPKaHUs, ClIpaBOUHbIE MaTepuassl, pecypcsl HTEpHETA.
BricTpanBaTth pa3BEPHYThIE NHUCbMEHHbIE M YCTHbIE OTBETHI C ONOPOM Ha
nH(pOpMaIMIO U3 y4eOHUKA U CIIPABOYHBIX MAaTepUAJIOB, TPAMOTHO MCIOJIb30BATh
M3y4EHHBIN NOHIATUIHBIN anmapaT Kypca XUMUH.

B
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U JKeJie3a C KUCIOPOA0M (BO3MOXHO
MCII0JIb30BAHUE BUJICOOTIBITOB).
Onpenenenue coJiep>KaHus
KHCJIOpOJia B BO3AYXE.

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

padoThI
Vlabopamopmubwiii onvim:
O3nakoMjieHHE ¢ OoOpasuamu

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

— MOJIEKYJISIPHOM MacChl KMCIOPOJa
W 030HAa Ha OCHOBAHUU aTOMHOM
MacChl XUMHUYECKOI'0 JIEMEHTA

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

(5 )

Boxnopon — »531eMEHT M IpocToe
BelecTBO. HaxoxxneHnue B npupoe,
buznueckue u XUMUYECKUE
CBOICTBA (Ha npuMepe

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

[ToHsATHE O KMCIIOTAX U COJISAX.
JleMOHCTpaL Ul

[Tonyuenue, coOupanue u
pacrio3HaBaHKE BOJOPOJIA.

["'openue Bogopoaa.

Bzaumoneicreue BOAOpOIA ¢

PackpbIBaTh CMBICII M3y4Ya€MbIX MOHATHH M HPUMEHSATh 3TH MOHATHS NpU
ONMCAHUU CBOMCTB BEILECTB U UX MPEBPALICHUMN.

XapakTepu3oBaTh (OMUCHIBaTh) (pU3MUECKUE M XUMHUECKUE CBOWCTBA BOJOPOJA,
CIIOCOOBI €ro MOTY4YEeHHUs], IPUMEHEHHUE.

CoOupats npudop AJs MOJTy4EHHUs] BOAOPOAA.

Vcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHHS (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIUN C y4aCTHEM BOJIOpOJIa.
CnenoBath npaBuiam 0e3onacHoi paboThl B 1a00OpaTOpUU MPHU HCIOIb30BAHUH
XUMHAYECKOH TMOCyIbl M OOOpYIOBaHUS, a TaKkKe IpaBuiaM oOOpalleHus ¢
TOPIOYMMH BEIECTBAMH B OBITY.

[I1aHupoBaTh M OCYHIECTBIATh Ha TMPAKTHKE XHWMHYECKUE HKCIEPUMEHTHI,
MTPOBOJINTH HAOIIOJICHHUS, JIEJIaTh BBIBOJIBI IO PE3yJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpyTIIe.

okcuaoM meau(Il).
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JlaGopaTopHbie 7
NMpaKkTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumoneicterue KHUCIIOT c
METaJUIaMH. IIpakmuueckas
paboma:

No 4, TlonmyueHue u coOupaHue
BOJIOPO/1a, U3YYECHHUE €TI0 CBOWCTB.
\Bviuucnenusn

— MOJIEKYJISIPHOM MaccChl BEILIECTBA
Ha OCHOBAaHMM AaTOMHOM MAacCCHI
XMMHYCSCKHX 3JIEMECHTOB

Tema 5. KoinuecTrBeHHBIE

OTHOLIEHHUSA B XMMHH
(4 1)

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

J/leMOHCTpaLUA

OO6pa3iibl BEHIECTB KOJIMYECTBOM 1
MOJIb.

Botuucnenus

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

— 00bEMOB Ta30B MO YPaBHEHUIO
peakMu Ha OCHOBE 3aKOHa
00BEMHEBIX OTHOIIECHHMI Ta30B

PackpbIBaTh CMBICI M3y4aeMbIX MOHSATUN U NPUMEHATHh OTU IOHATHS, & TaKKe
W3YYEHHBIEC 3aKOHBI U TEOPUH I PELLICHUS PACUETHBIX 3a1a4.

BbluncasaTh MOJSIPHYIO MacCy BEILIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BEIECTBA;

[IpoBOANTH pacy€Tsl IO YpPAaBHEHUSAM XUMHUYECKHX pPEAKLUUNA: KOJWYECTBA,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHToB
VIV TIPOJYKTOB PEAKIUU.

BoicTpanBaTh pa3BEPHYTHIE INHCbBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaIINIO U3 yueOHUKA U CIIPAaBOYHBIX MAaTE€pPHUaIOB, TPAMOTHO UCHOJIb30BaTh
W3Y4YCHHBIN MOHATUIHBIN anmnapar Kypca XuMuu

Tema 6. Bona.
PacrBopbl. IlonsarTue

00 OCHOBAHUAX
(5 1)

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

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHI M MPUMEHATH 3TU MOHATHS NpPU
ONMCAHUU CBOMCTB BEILIECTB U X IIPEBPALLICHUMN.

XapakTepr3oBaTh PU3NUECKUE U XMMHUECKHUE CBOMCTBA BOJIbI, €€ pOJib KaK
[pacTBOPUTEIIS B IPUPOIHBIX IIPOLECCAX.

CocTaBiATh ypaBHEHUSI XUMUUECKUX PEAKLNUN C yUaCTHEM BOJBI.
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OKCUIaMU METAJIJI0B H
HEMETAaJIOB).

CoctaB ocHoBanuii. Ilonsgtue 00
WHIMKaTOpax.

Bona xak pactBoputesb. PacTBOpHL.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHple ¥ HEHAaCHIIICHHbIE
pacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B paCTBOPE.

Ponp pacTBOpoB B IpUpOAE U B
YKU3HU YelioBeka. KpyroBopoT BOJIbI

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

DIEKTPOJIN3 BOJIbl; CUHTE3 BOJBL;
B3alIMOJICIICTBHE BOJBI c
metaiamu (Na, Ca) (BO3MOXKHO
MCIIOJIb30BAaHUE

BUICOMATEPHAIIOB).

PacTBOpeHnE BELIECTB C pa3IMuHON
[PaCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KUCIOT U
[1€JI0YEN C TOMOLIBIO HHIUKATOPOB.
JlabopaTopHble M NPaKTHYeCKUE
padoThI

[ Ipaxmuueckas paboma:

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

C HCIHOJB30BaHUEM IOHATHS
«MaccoBasi  JIOJIsI  BellecTBa B

OOBACHATH CYIIHOCTh SKOJOTMYECKHX MpOo0JieM, CBSI3aHHBIX C 3arps3HEHHEM
MPUPOJHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT NMPHUMECEH, MEphI IO OXpaHe BOJ OT
3arpsi3HEHUS.

[InanupoBaTh M OCYLIECTBIATH HA MPAKTUKE XHUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, JIeaTh BHIBOJIBI 110 pe3yIbTaTaM HKCIEPUMEHTA.
CrnenoBarh mpaBuiiaM 0e30mMacHON pabOTHI B 1a0OpaTOPHH MPU HMCIOIb30BAHUU
XUMHYECKON TOCYIbl U 000PYIOBaHHUS.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHHUEM IOHITHUSI «MaccoBasi J0Js BEIIECTBA B

pacTBOpe».
Vcnonp30BaTh TNpH  BBIIOJHEHMHM YYEOHBIX 3aJaHUii W B Ipolecce
MCCIIE]0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TIOIYJISIPHYIO JUTEPATypy

XUMHUYECKOTO COIEpKaHNUsA, CIIPaBOYHbIC MaTEepHUalIbl, pecypcsl IHTepHEeTa.
BoicTpanBaTth pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
UH(POPMALIKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOIb30BaTh
W3YYEHHBIN OHATUIHBIN annapaT Kypca XUMHU
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[PACTBOPCH

Tema 7.
KJIACCHI
HEOPraHHYeCKHX

coeINHEeHN
(11 4q9)

OcHoBHEBIE

Knaccupukamuss ~ HEOpraHHYECKHUX
COCIUHEHUN.

Oxcuapl:  cocTaB, KiacCH(pUKaIus
(ocHOBHBIE, KHCIIOTHBIE,
amM(pOTepHBIC, HECOICOOpa3yIONIHe),
HOMEHKJIaTypa (MEeXIyHapoaHas U
TPUBUAJIbHASA).

[lonyueHue U XMMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 17|

aM(pOTEepHBIX OKCHJIOB.

OcHOBaHHSI: COCTaB, KJIacCU(UKAIIHS)
HOMEHKJIaTypa (MEeXIyHapoaHas W
TPUBHUAJIbHAS ), duznveckue 15|
XUMHYECKHE  CBOHCTBA, CIIOCOOBI
MTOJTyYEHUSI. Kucnorsr: COCTaB,
KIaccU(pUKaus, HOMEHKJIaTypa,
du3HYeCKre U XUMUYECKUE CBOWCTBA,)
CHOCOOBI OTYYEHUSI.

Psi akTHBHOCTH METAJTOB.

Comu (cpemHue): HOMEHKIATYpA,
CIIOCOOBI MOJIy4eHus,
B3aUMO/IeiCTBHE conei c

METalJlaMH, KHCIOTaMH, IIICJI0YaMH
1 COJISIMH.

['emeTnueckas CBA3b MCXKOY
KJIacCaMH HEOPraHUYECKUX
COCTUHEHUN.

JleMoOHCTpanuu

OO6pa3ibl HEOPTaHWYECKUX BEIIECTB
pPa3IMYHBIX KIIACCOB.

BzaumopeicTBue pacTBopa CEpPHOU

KrnaccuduiupoBaThs H3ydaeMble BEIIECTBA [0 COCTaBY U CBOWCTBAM.

CoctaBisaTh (GOpPMYIIBI OKCHIOB, KHCIOT, OCHOBAHUH, COJEW W HA3bIBaTh UX IO
MEXIYHAPOJAHOU HOMEHKJIAType.

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

CocTaBiATb ~ MOJIEKYJISIDHBIE  YpPaBHEHMsI  pEaKkLUMH,  WUIIOCTPUPYIOIIHUX
XMMHUYECKHE CBOMCTBA U  CHOCOOBI TOJYYEHHUS  BEIIECTB  H3YYEHHBIX
KJIACCOB/TPYII, a TaK)Ke MOJATBEPIKIAIONINX TEHETHYECKYIO0 B3aHMMOCBSI3b MEXIY
HUMH.

[[pon3BOIUTE BHIUUCICHUS IO YPABHEHUSIM XUMUYECKUX PEAKIIUM.

[[naHupoBaTh M OCYIIECTBJISTh HAa MPAKTUKE XUMUYECKHUE HKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIIO/IEHUS, JIENaTh BHIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
CnenoBath mpaBuiam 0e30MacHON pabOThI B JIaOOPATOPUU IMPHU HCIIOJIB30BAHUU

XMMHUYECKOH MOCYy bl U 000PYAOBaHUS.
lcnonb30BaTh MpHM  BBIIOJHEHWHM Y4YeOHBIX 3aJaHMil W B mpolecce
HCCIIEI0BATEIbCKON JEeSATENbHOCTH Hay4YHO-MTOMYJISIPHYIO JUTEpaTypy

XUMUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTEpHAIIbI, pecypchl MHTepHeTa.
BeicTpauBaTh pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
nHpOpMalKIo U3 yueOHUKA U CIIPAaBOYHBIX MAaTE€pPHUaIOB, IPaMOTHO UCIOIb30BATh
VM3y4YEHHBIN OHATUIHBIN amnmapaT Kypca XUMHAH
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KUCJIOTHI ¢ okcusioM meau(1l).
Peakuusa HeldTpanusanuu.
BelTecHeHHEe ~ OgHOrO  MeTaia
JIPYTUM U3 pacTBOpPa COJH.
JlabopaTopHble U NMPaKTHYECKHUE

padoThI

JlabopamopHuvle ONbIMbL.
Bzaumoneicterue KHUCJIOT c
MeTaJIaMH. [lonyuyenue
HEPACTBOPHUMBIX OCHOBAHUHU.

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

[ lpakxmuueckas paboma:

Ne 6. Pemienue 3kcriepuMeHTaJIbHbBIX
3agad 1Mo TeMe «OCHOBHBIC KJIACChI
HEOPTaHWYECKUX COCAMHCHUI.
Boituucnenus

— T1I0 YypPaBHCHUSM XHMHYECKUX
peaKkuuii

Paznen 3. llepnoauuecknii 3akon u Ilepnoanyeckas cucreMa xumuyeckux j1emMenToB /1. . Menaeneena.
CtpoeHue aToMOB. XUMH4YeCKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)
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Tema 8.
[leproauyeckuii 3aKoH
H Ilepuoauueckas
CHCTEMa XHMHYECKHX

jaementos /I, n.
Memnaeseena.
CtpoeHue aToma

(7 )

[lepBble MOMBITKH KiacCUPUKALIUN
XUMUYECKHUX 31eMeHTOB. [loHsiTHe 0

rpyIIax  CXOJHBIX  DJIEMEHTOB
(emoYHbIe W IIEJI0YHO3EMEIIbHbIC
METaJulbl, TaJOr€Hbl, HWHEPTHBIC
rasbl).

ONEeMEeHThI, KOTOpble  00pa3yroT
aM(pOTepHBIC OKCHJIBI u
TUIPOKCHUIBI. [lepunonnueckuii
3akoH u Ilepuonnueckas cucrema
XuUMUdecknux snementoB . .
Menneneesa. Ilepuonsl, Trpymmsl,
noarpynmnbl. ®dU3MYECKUd CMBICI
MOPSIIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB IepUoa U IPYIIIbL.
Ctpoenue aTOMOB. Cocras
AQTOMHBIX anep. N3otomsl.
ONIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX ~ 000JIOYEK aTOMOB
MEePBBIX 20 XUMUYECKHIX
3JIEMEHTOB [Tepuoanueckoi
cuctemsl J[. 1. Menneneena.
XapakTepucTuka XUMHUYECKOTO

DIIEMEHTa 10 €ro IOJIOKEHUI0 B
[lepnonnueckorn cucreme Jl. M.
Meneneesa.

3HaueHue [Tepuoanueckoro
3akoHa U [leprnonnyeckoi cuCTEMbI
XUMHUYECKHUX JJIEMEHTOB IiE:
pa3BUTHA Haykd W npaktuku. J[. 1.
MeHneneeB — yd€HBIM, IEeNaror u
rpaXKIaHHH.

JlemoHCTpauMu

PackpbIBaTh CMBICII IEPUOANUYECKOTO 3aKOHA.

[loHMaTh CymEecTBOBaHME NEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIEHOCTH)

U UX COCIIMHEHUH OT IOJIOKEHUS B IIEPUOAUYECKOM CUCTEME U CTPOCHHUS aTOMA.
YcTaHaBIMBaTh CBSI3b MEXKY IIOJIOKEHUEM 3JIEMEHTA B MEPUOJUYECKON CHCTEME
U CTPOECHHUEM €ro aroMa (COCTaB M 3apsj sijipa, oOliee YUCIIO0 3JIEKTPOHOB U
pacrpeesieHue UX 110 3JIEKTPOHHBIM CII0SIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCIUHEHMU II0
rpynmnaM u nepuojaam [lepuoandeckoil CUCTEMBL.

XapakTepHu30BaTh XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX NEPUOAOB, KaJus,
KaJIBLIM 110 UX 10J0KeHUIo B Ilepnoanyeckon cucreme 1. . Menneneesa.
CnenoBate mpaBuiiaM Oe3o0macHoOi paboThl B JIAOOPATOPUU MPHU UCIIOJIb30BAaHUH
XMMHUYECKOH MOCY bl U 000PYAOBaHUS.

BeicTpauBaTh pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
nHpOpMALKIO U3 YUeOHWKA M CIIPABOYHBIX MaTEpHAJIOB, TPAMOTHO HCIIOJIH30BATh
W3Y4YECHHBIN MOHATUIHBIN anmnapaT Kypca XUMHH.

Vcnonp30BaTh MpU  BHIIOJHEHUM Y4YEOHBIX 3aJaHMM TEKCThl y4eOHUKa,
crpaBouyHble MaTepuainsl (Ilepuognueckyro cucteMy XUMHUYECKUX 2JEMEHTOB [l
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M CoJiell B BOJIE,
DIIEKTPOXUMUYECKUH Pl HANIPSKEHUM METAJIOB).

Vcnonp30BaTh MpU  BBINOJIHEHWH  y4eOHBIX 3aJaHMl W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH HAyYHO-IIOMYJISIPHYIO JUTEpPATypy
XUMHYECKOI0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcsl IHTepHeTa
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KopoTkonepuoaHas u
JUTMHHOTIEPUOIHAS dbopMbI
[Tepuonnueckoi CHCTEMBI
XUMU4YecKux oanementoB . N.
Menpeneesa.

O3HakomyieHne ¢  oOpa3uamu
METaJUIOB U HEMETAJJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
JlabopamopHuwiti onvim:
B3anmoneiicteue TAJIPOKCUIA

IMHKa C pacTBOpaMHM KHUCIOT U
mieJiouei

Tema 9. Xumnueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peakuuu

(8w

JNEKTPOOTPULATEIBHOCTh ~ aTOMOB
XUMHYECKHUX 3JIEMEHTOB.

XuMudeckas CBSI3b (noHHas,
KOBaJICHTHAS MoJIIpHAast u
KOBAJICHTHAsI HETOJIAPHAs ).

CremneHb OKHCIICHHUSI.

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

JlemoncTpanuu
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE
peaKIuu: ropeHue, peaxkuumn

PA3JI0KCHUA, COCTUHCHU A

PackpbIBaTh CMBICI H3y4aeMbIX MOHITHIA.

OnpenensaTe BUJ XUMUYCCKOU CBSI3U B COCTMHCHUU.

Omnpenenars cTeneHb OKUCICHHUS XUMHUYECKOrO 3JIeMeHTa 1o (opMylie ero
COCUHEHMUS.

Omnpenensats 31eMeHT (BEIIECTBO) — OKHCIUTENb U AJEMEHT (BEUIECTBO) —
BOCCTaHOBUTEIb.

OOBACHATDH CYITHOCTh MPOIIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUSI.

CoCTaBJIATh JEKTPOHHBINA OalaHC ¢ YIETOM YHCIIA OTJAHHBIX W MPHHSITHIX
DIIEKTPOHOB.

CocTaBIIATh ypaBHEHNE OKUCIIUTEITHHO-BOCCTAHOBUTEIILHOMN pEaKIIny.
Vcnonp30BaTh MpU  BBIOJHEHWH YYEOHBIX 3a/laHUi  TEKCThl y4eOHUKa,
CIIPaBOYHBIC MaTepHaIbl (TICPUOJIHYECKYIO CHCTEMY XHMHUYECKUX IJIeMEHTOB /1.
1. MenneneeBa, TabIuUIly pacTBOPUMOCTH KHCJIOT, OCHOBaHUN M COJEH B BOJE,
HIIEKTPOXUMUYECKUH PsJl HAPSKEHUM METaJJIOB)
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9 KJIACC

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

Tembl,
packpbIBalouUe
JAHHBIA pa3aea

NMPOrpamMmbl,
H KOJIMYECTBO YaCoB,
OTBOAUMOE HA X

OcHoBHOE coaepkaHnue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

(6 1)

aTOMOB. 3aKOHOMEPHOCTHU B
H3MEHCHHU CBOMCTB XHUMHYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJivsl, KaJablUs U UX COCIMHCHUN B
COOTBETCTBUM  C  IIOJIOXKCHHEM
JIEMEHTOB B MEePUOIUYECKON
CHUCTEME U CTPOCHUEM X aTOMOB.
Knaccudukanus W HOMEHKIATYpa
HEOPraHUYECKUX BCIIIECTH|
(MexxayHapoaHass W TpPUBHAJIbHAsA).
XMMHUYECKHE CBOMCTBA  BEILECTB,
OTHOCSIIIUXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYeCKUX COEIMHEHHM, UX
FEHETUYECKas CBSI3b HEOPTaHMYECKUX
BCILIECTB.
Crpoenue

BE€IICCTBA. BHUBI

nU3y4eHue
Pa3nen 1. BemecTBo u xumndeckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKUE DJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriyoJienue 3Hanui|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepuonnueckoii cucreme 1. . Menneneesa.
OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA U3YUEHHBIX KJIaCCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuchiBaTh OOLIME XHWMHUYECKHME CBOMCTBAa BELIECTB pa3jMUYHBIX KJIACCOB,

MOJTBEP)KIaTh CBOMCTBA NPUMEPAMU MOJIEKYJISIPHBIX YPABHEHMM XUMHYECKHX
pEaKInii.

Onpenensitb BHJ XMMHUYECKOM CBSI3M M TUI KPUCTAJUIMYECKON pEIIETKH
BEIIECTBA.

[[porHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTBHIE IHCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nH(popMalKIo U3 yueOHHMKA U CIPABOYHBIX MaTepUaioB, IPaMOTHO HUCIIOJIb30BATh
3y4EHHBIN [IOHATUIHBIN ammapaT Kypca XMMHUU.

Vcnonb30BaTh TpU  BBINOJHEHUH  Yy4e€OHBIX 3aJaHUd U rporecce
VICCIIEI0BATEILCKON JIEeATEITbHOCTH Hay4YHO-ITONYJIIPHYIO IUTEPATYpy
XMMHUYECKOIO COJEPKaHus, CIpaBOUHbIE MaTepualsl, pecypcel IHTepHETA

B

XHUMHYICCKOU CBsA3U u THIIBI
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KPUCTAJUIMYECKUX PELIETOK.
3aBHCHMOCTb CBOMCTB BEIIECTB OT
WX CTPOCHUS.

JlemoHCcTpauMu

1. Mopenu KPHUCTAJNIMYECKHUX|
PEIETOK HEOPTraHUYECKUX BEIIIECTB.
2. Kopotkonepuognas u
TJTMHHOTIEPUOIHAS hopmbl
[lepuoanueckoit CHUCTEMBI
XUMHYECKHX djaemeHToB JI. H.
MeHnaeneena

TeMa 1. OCHOBHBI€
3aKOHOMEPHOCTH
XHUMHYECKUX peaKkuuid

(8 )

Knaccugukanus XUMUYECKUX
peakuuii MO pa3JIuYHbIM IIPU3HAKAM
(10 YMCITy U COCTAaBY y4acCTBYIOIIHX
B pEaKLUU BEIIECTB, [10 TEINIOBOMY
bhdexTy, Mo U3MEHEHUIO CTeTeHen
OKHCJICHUS XUMHYECKUX
AIIEMEHTOB, MO O0OpaTHUMOCTH, IO
YY9aCTHIO KaTalnu3aTopa).

JK30- u SHIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE
ypaBHeHHud. [loHsATHE O CKOpOCTH
XUMHU4YecKon peakuuu. llonstue o
FOMOTEHHBIX M T€TE€POreHHBIX
peakiusx. [lonstue o0 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakiusx. [loHsaTHe 0 XUMUYECKOM
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTb XMMHUYECKON pEaKIUu
" MI0JIO’KEHNE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

PackppIBaTh CMBICI M3YyYaeMBIX MOHATHI M NPUMEHATh ITU MOHATUA IIPU
OIIMCAaHUU CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.

KnaccupunupoBaTh XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM.

'Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEaklMy OT Pa3IndHbIX
(hakTOpOB.

[IporHO3MpOBaTE BO3MOYKHOCTH MPOTEKAHWS XHWMHYECKHX IIpEBpalICHUN B
Pa3IMYHBIX YCIOBHSIX.

Ornpenenatbs OKUCIUTENs U BoccTanoBuTeNb B OBP.

CocCTaBJIATh JIEKTPOHHBIN OaaHC peakIuy.

[Ipon3BOAUTE BBIYACICHUS 110 XUMUYECKUM YPABHEHUSAM.

BoicTpanBaTh pa3sBEPHYTHIE ITUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOW Ha
nH(pOpMaLKIO U3 YueOHUKA U CIPAaBOYHBIX MaTepUaoB, IPAaMOTHO MCIOJIb30BaTh
VM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJHEHUH  Y4E€OHBIX 3aJaHUd U nporecce
MCCIIEI0BATEIIbCKON JEeATEIbHOCTH HAy4HO-IIOIYJISPHYIO JUTEpPaTypy
XUMHYECKOTO COACPKAHUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl IHTepHEeTa

B

peakimu (3JIEKTPOHHBIN OalaHC
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OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM
pEaKIHn).

JleMoHCTpa MU

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

2. Bo3zxeiicTBue Kartanmuzaropa Ha
CKOPOCTh XUMHUYECKOU PEaKIiu.

3. Ilpumepbl HEOOpaTUMBIX U
00paTUMBIX pEaKIuil.

4. Cwmerenue paBHOBeCUs
XUMHUYECKON peaKIIiH.
Boiuucnenusn

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

DJIEKTPOTUTHYECKAS
UCCOL AL,
XHMHYeCKHe peaKkuuu B

pacTBopax
(16 )

Tema 2.

Teopus JIEKTPOIUTHIECKON
nuccolanuu.  DJEKTPOJIMUTHL U
HEQJIEKTPOJIUTHI. Katunonsi,
QHHMOHBI. MexaHu3M HCCOLHAIlUH
BEIIECTB C Pa3IMYHBIMU BHJIAMH
XUMHYECKON CBSI3H. CreneHb
mucconuanuu. CuiabHBIE U ClIa0bIe
PIEKTPOJIUTHI.

Peaxinn HOHHOT'O oOMeHa,
yclIoBUsI UX TpoTekaHusi. MoHHbIe
YPaBHEHUsI pEaKIHil.
XUMHUECKHE  CBOICTBa
OCHOBAaHHWM U  COJIeH CBETE
[peICTaBICHUIA 00
PICKTPOJUTUYECKON  JAMCCOIMAIIHH.
Cpena  pactBopa. Ilonstue o

KHUCIIOT,
B

TUPOJIA3E COJICH.

PackpblBaTh  CMBICI  W3y4aeMbIX IIOHATHM, a TakXkKe CMBICHI
DIIEKTPOJIUTUYECKON JUCCOLMALINH.

OOBACHATH IPUYUHBI JIEKTPOIIPOBOJHOCTH BOJIHBIX PaCTBOPOB.
CocTaBiATh ypaBHEHHUS IUCCOLMALMN KHUCJIOT, LIEJIOYENd WM COJIEH, IOJIHBIE U
COKpAaIEHHbIE HIOHHBIE YPABHEHUS XUMHUUECKHUX PEaKIMi HOHHOrO 0OMeHa.
[InanupoBaTh M OCYLIECTBIATH Ha IPAKTUKE XHUMHWUYECKUE DKCIICPUMEHTHI,
MIPOBOAUTH HAOJIIOIEHUS, JI€NaTh BBIBOJIBI 110 pe3yjIbTaTaM SKCIIEPUMEHTA.
CrnenoBate mpaBuiiaM 0e30macHOM paboThl B 1a0OpaTOpUU MPH HUCHOIb30BAHUU
XUMHUYECKON MOCYbI K 000PYI0BaHMUS.

[Ipou3BOAUTE BBIUUCICHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeicTpanBaTth pa3BEpHYTHIE IHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOHM Ha
nH(pOpPMAaIKIO U3 YUeOHHKA U CIIPABOYHBIX MaTE€pHUaioB, IPAMOTHO HCIOJIb30BATh
VM3yYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

lcnionb30BaTh MpH  BBIMOJHEHUH  y4eOHBIX  3aJaHUi U rporecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TTONYJIIPHYIO JIUTEPATYPY

XUMHUYCCKOT'O COACPIKAHNA, CIIPABOYHBIC MaTCPUAIIbI, PECYPCHI I/IHTCpHeTa

Teopun

B
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KadecTBeHHbIE peaKkLUU Ha
KATHOHBI U AHUOHBI.
JleMOHCTpaL Ul

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

padoThI

Vlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AIIEKTPOJIUTOB:

cyneata wmemu(ll) u ménoun,
kapOoHaTa HaTpPUS U  COJSHOU
KHUCIIOTBI, Peakiusi HeUTpalu3auu
MEXKIYy THIAPOKCHUIOM Kalusid |
COJITHOM KUCJIOTOM.

[ [paxmuueckas paboma:

Ne 1. Pemenne
PDKCTIEPUMEHTAIBHBIX ~ 3a7a4 110
TEME.

Boituucnenus

— 10 YpaBHEHHUSAM XUMHUYECKUX
peakuui

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

VIIA-rpynnsl. I'anorennt
(6 1)

Oo0man

OO0mas XapaKTEPUCTHKA
CaJI0r€HOB. OcobenHoctu
CTpOEHUS aTOMOB 3THUX

PIIEMEHTOB, XapaKTEepPHbIC JUIsl HUX
creneHn okucieHus. CtpoeHue u
du3HYeCKue CBOWMCTBA MPOCTHIX
BEILECTB rajoreHoB.
XUMHUYECKUE CBOICTBa Ha
npuMepe xJjiopa (B3auMOJeHCTBHE
C  MeTajulaMHM, HEMETaJUIaMHU,
[IeTT0YaMHu ). XI10pOBOAOPO/I.
ConsiHast KHCIOTa, XHUMHYECKHE
CBOICTBA, MOJIy4YEHHUE,
MpUMEHEHUE. KauectBennsie
peaklK Ha raJOr€HUIUOHBI.
JlelicTBUE XJ0pa U XJOPOBOJIOPOIA
Ha OpraHu3M YeJI0BeKa.
Baxneimme  xjopuasl MU HX
HAaXO0JICHUE B IIPUPO/IE.
JleMOHCTpan U
Buneomarepuansbr:
U UX COCUHEHUS.
OO6pasiibl XJIOPUIOB.
JlabopaTopHbIe
NpaKTHYecKue padoTbl
Vlabopamophuwiil onvim:
PacriozHaBanue

XJIOPUJI-MOHOB.

I Ipaxmuueckas paboma:

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

Boviuucnenusn

TaJIOrCHbI

H

OOBsACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB HEMETAJUIOB M MX
COCIIMHEHUH B IIpEeNIax MajblX IIEPUOAOB U INIaBHBIX noarpymnm [lepuoaunueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
XapakTtepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOMCTBA IPOCTHIX BEILECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CJIOXKHBIX BEUIECTB (XJIOPOBOJIOPOA, XJIOPUAA
HaTpusl), COCOOBI UX MOJYYCHUS, IPUMEHEHHE U 3HAYEHUE B MPHPOJIE U KU3HH
YEIIOBEKA.

OnpenensiTb raJJoreHUIMOHbBI B paCTBOPE.

[[nanupoBaTh M OCYLIECTBIISITH HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOAMUTDH HAOJIIOIEHUS, 1E1aTh BBIBOJIBI 110 pe3yIbTaTaM IKCIEPUMEHTA.
CrnenoBate mpaBwiiaM 0e3011acHOM pa®oThI B 1JaOOPAaTOPUM MPU UCIOIb30BAHUU
XUMHAYECKOHN TOCY/IBI M 000pYIOBaHHUS.

BbicTpanBaTth pa3BEPHYTHIE IMCBMEHHBIE M YCTHBIE OTBETBI C OINOPOM Ha
UHPOPMALIKIO U3 y4eOHUKA U CIIPABOYHBIX MaTEpHAJIOB, TPAMOTHO MCIOJIb30BATh
W3YYEHHBIN MOHATUIHBIN annapaT Kypca XUMHUU.

Vcnonp30BaTh TMpH  BBIIOJHEHWM  y4YEOHBIX 3aJaHUd U mpouecce
HCCIIEI0BATENIbCKOU JeATEIbHOCTH Hay4HO-IIONYJISAPHYIO JIUTEPATypy
XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHBIE MaTepHUalIbl, pecypcsl IHTepHEeTa

B

— II0 YPaBHCHUAM XHUMHYCCKUX
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peakuui, eclii  OJMH U3
peareHTOoB J1aH B U30BITKE;
00BEMOB Ta30B 1O  YPaBHCHHK)
pCaKIMu  Ha  OCHOBE 3aKOHQ

00BEMHEIX OTHOIIIEHHUH ra30B

Tema 4.
XapaKTepUCTHKA
XHMHYECKHX JIEMEHTOB
VIA-rpynnsbl. Cepa u eé
coeqnHeHUs (8 )

Oo0masn

OO61mas xapakTepuCcTHKa 3JIEMEHTOB
VIA-rpynimsl. OcoOenHoctu
CTPOCHHSI aTOMOB ATHX 3JIEMEHTOB,
XapakTepHbIe [UIS HUX CTENEHH
OKHUCJICHHUS. Crpoenue u
¢usznyecKkue CBOMCTBA  IPOCTHIX
BEIIIECTB — KHCIIOPO/a U CEPHI.
AJTOTPOITHBIC MOTU(UKAITIH
KHUCTIOpOJia U cepbl. XHUMUYECKUE
cBoiictBa cepsl. CepoBonopo,
CTPOEHHUE, ¢busnueckue u
XUMHYeCKHe CBOHCTBAa. OKCHIBI
cepsl KaK MPEJCTaBUTENN
KUCIOTHBIX  okcujoB.  CepHas
KHCII0Ta, (PU3NYEeCKHe

1 XMMUYECKHE CBOWCTBA (00IIME KaK
NpefCTaBUTENsl Kjlacca KHUCIOT U
cnenuuyecKue), IpUMEeHEHHUE.
XUMHUECKUE PEaKIUH, JIexKalue B
OCHOBE MPOMBIIIIEHHOTO CIOco0a
MOJYyYeHUs]  CepHOW  KHUCIOTHI.
AmmapaThl ¥ TPOTEKAINEe B HHUX
POLIECCHI (Ha  Tpu- mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Conu cepHoi KHCIIOTHI,
KadeCTBEHHAs peaxius Ha
Cynb(aT-uoH.

Haxoxnaenue cepbl U €€ COeAMHEHHI

OOBsicHATH 0OLIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB 3JIEMEHTOB
VIA-rpynsl 1 UX COEAMHEHUN ¢ yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3MUECKHEe M XMMHUYECKHE CBOICTBAa MPOCTOrO BELIECTBA
ceppl U €€ COoeAMHEHUH (CepoBOAOPOAA, OKCHUIIOB CEPbl, CEPHOM KHUCIOTHI,
cyib(aroB), cnocoObl MX MNOITY4YEHHUs, MPUMEHEHHE U 3HAYeHHE B NPUPOJE U
PKU3HU YeJIOBEKa.

OnpenensaTs HaIM4Ke CyIb(aT-HOHOB B PaCTBOPE.

OOBSACHATH CYNIHOCTh 3KOJOTHYCCKUX MPOOJIEM, CBS3aHHBIX C TepepabOTKOM
COCIMHEHUH CEpHI.

[InanupoBaThb M OCYLIECTBJISTH Ha IPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOJIOCHNUS, IEJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaMm 0e30macHO paboOThl B 1a00OpPaTOpUM MPU HCIOIb30BAHUU
XMMHUYECKOH MOCYbl K 000pYIOBaHHUS.

[Ipon3BOINTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

lcrnonb30BaTh MpU  BHINOJIHEHWH Y4YEOHBIX 3aJaHUA TEKCThl y4eOHMKa,
crpaBouyHble MaTepuaisl (Ileproaudeckyro cucTeMy XMMHUYECKUX 31eMeHTOB /1.
1. MenneneeBa, TaOluIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U colieil B Boje,
PIIEKTPOXUMUYECKUH PAAJl HATIPSKEHUM METaJIOB).

lcnonb30BaTh MpHU  BHINOJIHEHUMH y4eOHBIX 3aJaHMd W B Ipolecce
MCCIIEIOBATEIBCKOM JeSITeIbHOCTH HayYHO-MIOMYJISIPHYIO JUTEpaTypy
XMMHUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE MaTEpUaIIbl, pecypchbl IHTepHETA
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B IPUPOJIE. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOMIeH Cpesbl
COCTMHEHUSIMU Cepbl (KHCIOTHbBIE
NOX/IM, 3arpsi3HEHHE BO3JAyXa U
BOJI0OEMOB), CIIOCOOBI €ero
NpeOTBPALICHHUS.

JleMOHCTpaL U

Komneknuu (Buaeomarepuaibl):
cepa U €€ COCITMHEHUS.
OO0yrnuBaHue caxapa noJt
NIEHCTBHEM KOHILICHTPUPOBaHHOU
CEPHOM KUCIOTHI.

JlaGopaTopHble U NpaKTHYeCKHe

padoThI
Jlabopamophuie onvimul:
OOHapyxeHue Cynb(haT-uOHOB.

B3aumoneiictBue  paz0aBieHHOMN
CEpHON KHUCIIOTHI C IUHKOM.

Boiuucnenusn
—II0 YpPaBHCHHUAM XUMHNYCCKHUX
peaxLuii;
— MacCOBOM JIOJIM BBIXO/1a IPOAYKTA
peaKknuu
Tema 5. Ob6mas |O0mas xapakTepucTHKa 3JeMeHTOB |OOBSICHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOMCTB DSJEMEHTOB
XapaKTepPUCTHKA V A-rpynisl. OcobenHoctu |VA-TpyImiiel U X COEAMHEHUH ¢ y4ETOM CTPOSHHS UX aTOMOB.
XMMHYECKHX 3JIEMEHTOB |[CTPOCHHUS aTOMOB JTHX JJIEMEHTOB, [XapaKTepHU30BaTh (PM3MYECKHE M XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [XapaKTepHble [UIi HHUX CTeneHu [ (ocdopa M UX coeAMHEHHMH (aMMHUaka, cOJed aMMOHMs, a30THOW KHCIIOTHI,
pocdop " HUX |OKHUCIICHUS. HUTpPATOB, okcuaa dpocdopa(V) u gochopnoit kucioTsl, pochaToB), cnocoObl UX

coeqnHennsn (10 u)

A30T, pacupOCTpaHEHUE B NPUPOJE,
duznyecknue 1 XMMHUYECKHE CBOWCTBA.
KpyroBoport azora B npupoze.

AMMHaK, ero (Qusnueckue U

[MOJIYUYCHHSA, IPUMCHCHHEC U 3HAUCHUC B IpUPOAC

1 XU3HHU YCJIOBCKA.

OHpCI[CJ'IHTL HMOHBI aMMOHUA 1 (bOC(I)aT-I/IOHBI B paCTBOpC.

OOBACHATE CYITHOCTb 3KOJIOTHUYCCKUX npo6neM, CBA3aHHBIX C HaXO0XJICHHEM

XUMHUYCCKUC CBOFICTB&, ITOJIYYCHUC

coenuHeHUM a3ota u docdopa B OKpyKaroliei cpese.
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W [IPUMCHCHHE. Comn aMMOHMU, UX

dusnueckue
" XUMHUYECKHE CBOIICTBa,
[IPUMEHEHUE. KauecrBeHHas

peaxiusi Ha HOHbl aMMOHHSI.
A30THAs KUCIOTa, e€ pusnyeckue

U XHMHYECKHE CBOWCTBa (0OmmIue
KaK TpEeJCTaBUTENs Kilacca KHCIOT
u crienududeckue). Micronp3zoBanue
HATPAaTOB M COJEHd aMMOHHS B

Ka4yeCcTBE MUHEPaTbHBIX
yI100peHMIA.

XUMHUECKOE 3arpsi3HCHHUE
OKpYKaIOILIE Cpelibl COCTUHEHUSIMU
a3zoTa (KHCIIOTHBIC TOXK]TH,
3arps3HEHUE BO3/yXa, TOYBBl U
BOJI0EMOB).

docdop, AJJIOTPOIIHBIE
MO (PHUKALIN docdopa,
(1)I/I3I/I‘I€CKI/I€ )51 XUMHUYCCKUC
CBOMCTBA.

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

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

Hcnonp3oBaHue docdaTos B
Ka4eCcTBE MUHEPATBHBIX YI0OpSHHA.
3arpsi3HEHUE MPHUPOJHBIX BOJOEMOB
docdaramu.

JleMOHCTpaL U1
Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopneiicreue

[InaHupoBaTh M OCYLIECTBIATh HA MPAKTUKE XHUMHUYECKHE HKCIEPUMEHTHI,
[IPOBOAHUTH Ha6HIOI[€HI/ISI, ACJIaTh BbIBOALI IO PE3YyJibTaTaM 3KCIICPUMCHTA.
CrnenoBare npaBuiiaM 0e30macHOM paOoThl B Ja0OpaTOPUM MPHU UCHOIb30BAHUU
XMMHUYECKOH MOCYy bl U 000PYAOBaHUS.

[Ipon3BOANTH BHIYMCIIEHUS 110 XUMUYECKHM YPaBHEHUSIM.

lMcnonb30BaTh MpHU  BBHIIOJHEHWM Y4YEOHBIX 3aJaHW TEKCThl Yy4eOHHKa,
CIPaBOYHbIE MaTepuanbl (IEPUOJUYECKYI0 CUCTEMY XMMHUYECKHMX 3JeMeHTOB /I
1. MenpaeneeBa, Tabnuily pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJieii B BOJE,
HIIEKTPOXUMUYECKUN PsIJl HAIPSKEHUH METaJlIOB).

Vcnonp30BaTh MpU  BHIIOJHEHUM  Y4eOHBIX 3aJaHUd U B IpoLecce
M CCIIe10BaTeIbCKON JeSITeIbHOCTH HAY4YHO-TIOMYJISPHYIO JIUTEpaTypy
XUMHUYECKOTO COAEPKaHUs, CIPaBOYHbIE MaTEpHUaibl, pecypchel MHTepHETa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCJIOTBI C MEJIBIO.
JlabopaTopHble U NMpPaKTHYECKHUE
padoThI
JlabopamopHvie onvimul:
1. BzaumonelictBue
AMMOHHUS C HIENTOYBIO.
2. O3zHakomiieHWE C oOpa3namu
a30THBIX U (PochHOpHBIX y10OpEeHUI.
[Ipakxmuueckas paboma:
Ne 3. TIlomyuenwue
W3y4ECHHUE €TI0 CBOWCTB.
Bovluucnenusn
— II0 ypaBHEHUSIM XUMHUYECKHX
€aKI il

coJiei

aMMMakKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHX 3JICMECHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUH U

NX COCAMHCHUSA
(10 )

Oo0masn

Yriepon, AJTOTPOIIHBIE
MOTU(UKAIH, PACTPOCTPAHEHUE B
npupoe, ¢busnyeckue U
XUMHYECKHE CBOMCTBA.

AcopOrus. Kpyrosopor
yriiepoja B pUpO/IE.

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

U TpUMEHEHHEe. OKOJOTHYECKHe
MpOoOJEMBI, CBS3aHHBIE C OKCHIOM
yriaepona(IV); TUIOTE3a
rI100aJILHOTO MOTEIUIEHUST KIMMATa;
MapHUKOBBIN 3P PeKT.

YronbHas KHciIoTa M €€ COoNd, uX
¢duznueckue u XUMHUYECKHE

CBOICTBA, MOJTy4YCHHE u

OOBsicHATH 00LIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB 3JIEMEHTOB
[VA-rpynnel 1 X COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pruznueckue

W XMMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB YIJepoAa U KpPEeMHUS M HX
COeMHEHUN (OKCHAOB YIJIEpOAa, YrOJbHOW KHCIOTHl, KapOOHATOB, OKCHJAA
KpEMHUSI, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI HX IOJydYeHUs,
[IPUMEHEHNE U 3HAYE€HUE B IPUPOJIE U KU3HU YEJIOBEKA.

Omnpenensts kKapOOHAT- U CHIIMKAT- HOHBI B paCTBOPE.

OOBACHATH CYIIHOCTb HKOJOTHMUECKHX MpoOJeM, CBA3aHHBIX C HaXOXKICHHUEM
YTJIEKHCIIOTO Ta3a B OKPYKAIOIIEN Cpese.

MutrocTpupoBaTh  B3aMMOCBSI3b HEOPraHMYECKMX COCIMHEHUN yriepojga |
OpraHMYECKUX BEIIECTB.

[[1aHMpoBaTh M OCYLIECTBISITH HAa IPAKTUKE XUMHUYECKHE ODKCIIEPUMEHTHI,
MPOBOANTH HAOIIOJEHUS, JeNaTh BBIBOJBI IO Pe3yJbTaTaM dKCIIEpUMEHTA.
CrnenoBathk mpaBuiiaM 0e30macHOi paOoThl B Ja00OpaTOPUM NMPHU MCHOIb30BAHUHU
XUMHUYECKON MOCYbI U 000pYIOBaHMUS.

lVcrnonb30BaTh MpU  BHINOJIHEHWH Y4YEOHBIX 3aJaHUA TEKCThl y4eOHMKa,
crpaBouHble MaTtepuaisl (Ilepuoauyeckyro cucteMy XMMHUYECKHUX 3JIeMEHTOB /[l
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pUMEHEHHE. KauectBennas
peakius Ha KapOOHAT-UOHBI.
Mcnonp3oBanue KapOOHATOB B

OBITY, MEIUIMHE,
MIPOMBIIIICHHOCTH, CEJIbCKOM
XO03sICTBE.

[lepBoHavaibHBIE  MOHATHS 00

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

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

HEOPraHUYECKUX COCAMHEHU.
Kpemuuii, ero ¢usnueckue u
XUMHYECKHE CBOMCTBA, MOJTYYECHHE
U IPUMEHEHUE B 3JIEKTPOHUKE.
CoenvHEHNs KPEMHHS B IPUPOJE.
OOmue npeacTaBiaeHuss 00 OKCUIE
kpemuusi(IV) u  kpemHueBoit
KIHCJIOTE. CUJIMKATEHI, nx
HCIIO0JIb30BaHUE B OBITY, MEJHIIMHE,
MPOMBIIUIEHHOCTH.  BakHeimue
CTPOUTEIILHBIE MaTepHabl:
KepamMHKa, CTEKJIO, LIEMEHT, OEeTOH,
Kene300eToH. [Tpob6nemsl
0e301acHOTo WCIIOJIb30BaHUS
CTPOUTENBHBIX  MaTepHalioB B
MMOBCETHEBHOW JKU3HU.
J/leMOHCTpaLUK

Mopenn KpUCTAIINYECKUX PEMIETOK
ajmMasa, rpagura, MOJIEKYJIbI

1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH psAJT HAIPSKEHUM METAJIIOB).

Mcronp30BaTh TPU  BBIMOJHEHWW  y4YeOHBIX 3aJaHUd W B TIpolecce
HCCIICA0BATEIILCKOM JIeSITCIIBHOCTH HAYYHO-TIOMYJISIPHYIO nuTepaTypy
XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE MaTepHUaibl, pecypchl MHTEepHEeTa

43




dymiepena.

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

JlaGopaTopHble M NpPaKTH4YeCKHE

padoThI
VIabopamophuiil onvim:
KauecTtBenHas peaxkuus Ha

KapOOHAT-HOH.

[ Ipakmuueckue pabomul:

No 4. IlomydyeHue yriekuciaoro rasza
KauecTtBenHnas peaxuus HA
KapOOHAT-HOH.

NoS. PemreHne dkCiepMMEHTAIBHBIX
3aznad o teme «Hemerams».
Boiuucnenusn

— 110 YpaBHEHUSIM XHMHUYECKHX
peakuuii, €clIM OJWH U3 PEarcHTOB
aH B BUJIE BOJHOTO PAacTBOpa C

N3BECTHON MaCcCOBOM JI0JIEN

44




10 KJIACC

(2 4 B HEHEMIO, BCEeTO 68 U, M3 HUX 2 4 — PE3ePBHOE BpEMsI)

Tembl,

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

u3yuyeHue

OcHoBHOE coaepkaHnue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

Pa3zgea 1. MeTaJiibl M X CO

equnenus (50 u)

(10 u)

Tema 1. O0me CBoﬁCTBaJO61ua$1
METaJJIOB

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

CUCTEME XMMHYECKHX AJIEMEHTOB
JI. . MeHnneneeBa U CTpoeHUs
atoMoB.  CTpoeHue  METaJuIoB.
Metainndeckas CBS3b "
MeTalJIn4yecKkasl — KpUCTaJuIMyecKas
peneTKa. DNEKTPOXUMHUECKUI
P HaIpsHKEHUN METAJLIOB.
duznyeckue u XUMHUYECKHE
CBOICTBa METAJUIOB. OO6uue
CMOCOOBI OJTYYEHHUSI METAIIIOB.

[loHsiTHE O KOpPPO3WU METAJUIOB U
OCHOBHBIE CIIOCOOBI  3aIIUTHI  OT
koppo3uu. CrutaBbl (cTanb, YyTyH,

PaCKpI)IBaTB CMBICJI H3Yy4YaCMBbIX MOHATHH U IIPUMCHATL O3TU TMOHATUA IIPU
OMMCAHUU CBOMCTB BEIIECTB U MX MPEBPAIICHHIA.

OOBICHATE O6HII/I€ 3aKOHOMCPHOCTHU B USMCHCHUU CBOMCTB DJIEMEHTOB-METAJIOB
U X COETMHEHUI ¢ yUETOM CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAIOB, oOmmMe (U3NYECKUEe W XHUMHYECKHE
CBOMCTBa METAJJIOB.

XapakTepru30oBaTh 001IME CIOCOOBI OTYyYEHHUS METAIUIOB.

CrnenoBath mpaBmiiaM 0e30MacHON paboOThl B Ta0OPATOPUU MIPHU HCIIOIH30BAHUH
XUMUYECKON TTOCYIBI U 000PYIOBAHHS.

[Ipon3BOINTH BBIYUCIICHHUS IO XUMUYECKUM YPAaBHEHHSIM.

lVcrionb30BaTh MpU  BBINOJHEHUM YYE€OHBIX 3aJaHUM TEKCThl y4eOHHKa,
crpaBouHble Marepuaisl (Ilepuoanueckyro cucTteMy XMMHUUYECKHX 3JIeMEHTOB /.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUW M COJIEH B BOJIE,
DIEKTPOXUMUYECKUH PSJT HAPSHKEHUH METAJIIIOB).

Vcnonb30BaTh NpH  BHINOJHEHUMM  y4eOHBIX 33JaHUd W B Ipoliecce
HCCIIE0BATENbCKOM JeSATETbHOCTH Hay4YHO-TIOMYJSPHYIO JTUTEpaTypy
XAMHYECKOTO COJIEPKaHUsI, CIPaBOYHbIE MaTepuaibl, pecypcel MHTepHEeTa

JIOpPAIFOMUHUH, OpoH3a), ux
[IPUMEHEHHE B OBITY u
[TPOMBIIIJIEHHOCTH.

JlemoHCcTpauMu
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O3HakomiieHre c oOpa3zuamu
METaJIJIOB u CIIaBOB, ux
(dbu3uYecKkuMu cBoMcTBaMu. Mojaenu
KPUCTaUIMYECKUX pemeToK
METaJUIOB.

Buneomarepuanst: Koppo3us
METaJUIOB.

JlabopaTopHble H NMPaAKTHYECKHUE
padoThI

Vlabopamopnvie ONnblMbL:
OszHakomyieHHE ¢  OoOpasmamu
CIUIABOB METAJLIOB.

3aBUCUMOCTh CKOPOCTH

peaKUUKu METAJJIA C KUCIOTOU

OT IPUPOJIBI METasIa.

Buviuucnenusn

[0 YPaBHEHUSAM XHUMHYECKHUX
peaKkUuii, €ClIM OJUH U3 PEarcHTOB
COZIEPIKUT IPUMECH

Tema 2. Baxueiimmue
MeTAJIbI 1 ux
COeIMHEeHU

(40 u)

[Llenounkie MeTamibl. IlonoxeHne B
[Iepnoanueckon CUCTEME
XUMUYECKHUX diaemeHTtoB J[. U,
MenpaeneeBa, CTPOCHHE ATOMOB,
HaxoxneHue B mpupoze.
Dduzpdyeckue U XUMHYECKHEC
CBOICTBa (Ha NpuUMepe HATPUS U
Kaust). OKCHUIABI U THAPOKCHUIBI
HaTpusi U Kanus. lIpumeHeHue
MICJIOYHBIX METAJLIOB ©  HX
COEJIMHEHHU.
[llenouHO3EMENBHBIE  METAJJIBI
MAarHuii M KaJIbLIMM, CTPOEHUE

aATOMOB. ITonosxenune B

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIJIOB
B TPYNIaX U UX COSAUHEHHH ¢ YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKME W XHMHUYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB
METaJUIOB U WX COCAMHEHHH (OKCHUIIOB, THUIPOKCHIOB, COJICH), CIOCOOBI HX
MOJIy4eHHUs, IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YeIOBEKa.
Pacro3HaBaTh ¢ MOMOIIBI0 KAYECTBEHHBIX PEAKINii HOHBI METAIIOB (MarHus,
AFOMUHUS, [TUHKA, KeJe3a, MEIH).

[[raHupoBaTh ¥ OCYIIECTBISATh HA TPAKTHKE XUMHUYECKHE OKCIEPHUMEHTHI,
[IPOBOJIUTH HAOIOCHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiiaM 0e30macHO paboThl B 1a0OpaTOpUU MPHU HCIIOJIB30BAHUU
XMMUYECKOH MOCYbI 1 000pyI0BaHHUS.

[Tpon3BONTH BEIYMCIICHUS 110 XUMUYECKIM YPaBHEHHSIM.

BbicTpanBaTh pa3BEPHYTHIE MHCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha
nH(pOpMaNHIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEpHAJIOB, TPAMOTHO HCIIOJIb30BATh
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[lepunognueckon CUCTEME
xumMuueckux osyementoB J[. W.
MennesneesBa.

Haxoxnenue B opupoae.
duznueckue U = XUMHUYECKHE
CBOMCTBA. Baxueimue

coeqUHEeHUs Kalbuus (OKcHum,
rUIpoKcHUa, coiu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHUs.
AJIFOMHUHU. Ilonoxxenue B
[lepuonnueckoit cucTeMe
xumMudeckux ajementoB J[. .
MeneneeBa, CTpOSHHE aTOMa.
Haxoxnenue B OPUPOJIE.
duznyeckue U XUMHUYECKHE
CBOMCTBA. AmdorepHbie
CBOMCTBA OKCHJIa U TUAPOKCHUAA.
JKeneso. [Tonoxxenue B
[Iepuoguyeckoi cucCTEME
XUMHUYECKHUX DJIEMEHTOB

JI. W. Menneneesa, CTPOEHME
aroma. HaxoxaeHnue B mnOpupoe.
duznueckue u XUMHUYECKUE
cBoiictBa. OKCHUIIBI, THIIPOKCH]IBI
u comnu sxenesa(ll)

u >xenesza(lll).

JleMoHcTpannu

B3anmoneiicteue HaTpUsd C
BogoW. OKpaliuBaHWE ITLIaMEHU
MOHAMU HATPUS U KaJlusl.

OkpalinBaHue JIaMEHU
MOHAMU KaJIbIIUS.
B3anmonencrBHue OKCHIA

M3y4YCHHBIN [IOHATUIHBIN anmapaTr Kypca XMMHUU.

Vcnonb30BaTe IpU  BHINOJIHEHUWH Yy4eOHBIX 3aJaHUd W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIONYJIIPHYIO IuTepaTypy
XMMHUYECKOIO COEp KaHMsl, CIIPABOYHBIE MaTepuaisl, pecypcbl VHTepHeTa
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KaJILIHS C BOOOM.
Buneomarepuansi: ropeHue
bKeJie3a B KMCJIOPOAE B XJIope.
JlabopaTopHble M NPaAKTHYECKHE
padcoTbI Jlabopamophuble
ONnbIMbL. O3HaKOMJICHHUE C
oOpa3liaM aIIIOMHUHHUS UM €T0
CILIIABOB.

AmpoTtepHbIe CBOMCTBa
TUJPOKCHUIA AITFOMUHUS.
KauecTBeHHBIC peaKIIMy HAHOHBI
bKese3a.

[Ipakmuueckue pabomeor.

Ne 6. JKécrkocts BOABI H
METObI €€ YCTPaHECHHUSI.

Ne 7. Pemienne
SKCIIEPUMEHTAJIBHBIX 3aJad o0
TeMe «MeTalbly.
Boiuucienus

—T1I0 YpPaBHEHUSIM
XUMHWYECKUX pEaKLUil, €CIH
OAWUH U3 pPEareHToB JlaH B
U30BITKE  WJIHM  COAEPKUT
OPHUMECH;

MacCOBOU IOJIHA BBIXOJ14
NpOJIyKTa peaKlluu

Pa3znen 4. Xumusi u okpy:karomasn cpeaa (6 u)
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Tema 3. BemecrBa u [HOBBIE MaTepuaibl U TEXHOJIOIMMXapaKTepU30BaTh POJIb XMMHUHU B Pa3- JIMYHBIX cepax AEATEIbHOCTH JIIOJEH,
MaTtepuajbl B KM3HM [BemiectBa W MaTepHalibl  BOCHOBHBIC BEIIECTBA W MAaTepHallbl, NMPHUMEHSEMbIE B J>KU3HH COBPEMEHHOIO
JeJ0BeKa [MOBCEJHEBHOM >KM3HU YEJIOBEKa UelIOBEKa.
(6 9) X1MUS U 310pPOBBE. OOBsACHATH YCIIOBHsSI 0€30MacHOTO HCIIONB30BaHMS BELIECTB U XHUMHYECKHX
be3onacHoe  MCHOIB30BaHUE  [peaklUil B OBITY.
BEIIECTB M XMMHWYECKHMX  |AHaIM3UpOBaTh W KPUTUYECKH OICHMBATh HHMOPMAIMIO O  BIMSHUHU
peakiuii B OBbITY. [POMBIIIJICHHOCTH, CEIbCKOIO XO3sIHiCTBa, TPAHCHOPTa M Jp. HA COCTOSIHHUE
[Ipuponusie HCTOYHHUKM (OKPYKAIOLIEH cpeabl.
YIJIEBOJOPOIOB (yroisip, |[YMeTb OKa3bIBaTh MEPBYIO OMOIb PH XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.
PUPOIHBIN ras, HedTh), [[IpuHUMAaTH ydacTHe B 00CYKACHUU MPOOIEM XUMUYECKON U IKOJIOTHUECKON
MPOJYKTBI UX IIEpEepabdOTKH, UX |[HAIIPABJICHHOCTH, BbICKAa3blBaTh COOCTBEHHYIO MO3UIHUI0 IO Ipobieme u
poJib NpeJiaraTb BO3MOKHBIE ITyTH €€ PelIeHHS
B OBITY U NMPOMBIIIEHHOCTH.
OcCHOBBI AKOJIOTUYECKON
rPaMOTHOCTH. Xumuueckoe
3arpsA3HEHUE OKpY’Karo- IIeu
Ccpelibl (mpenensHO
TTOITy CTUMAst KOHIICHTPAITHS
Bemiects — [1/1K).
Pons  xumuu B pellIeHUMH
SKOJIOTMYECKUX MPpodIeM
O6o0menne
MPOHJIEHHOI0 Kypca
(10 gacos)

[Ipu paspaboTke paboyeil mnporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOKHOCTU
MCIIOJIb30BAHUS AJIEKTPOHHBIX (IHU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOIIUXCS y4€OHO-METOIUYECKUMU MaTepuaiaMu
(MyJTBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 33[JaYHUKH, SJICKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMU HU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIb3YEMbIMH I OOY4YEHHS UM BOCIUTAHUS
oOyuaronuxcst ¢ HOJIA, npeicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIOUUMHU TUJAKTUYECKUE BO3MOKHOCTU
HKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00pa30BaHUMU.
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IHoaxoab! K OLIECHUBAHUIO INIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy oOuUEHMBAHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJA HeoOXoAMMO YYUTHIBaTh TaKU€ WHIWBUAYaIbHBIC
OCOOEHHOCTH HMX pPa3BUTHSI, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQZICHUSI YCTHOM DKCIPECCUBHOM PEUYbI0, YPOBEHb PA0OTOCIIOCOOHOCTH HA YPOKE
(McTOIIAEMOCTh ILEHTPAJILHOM HEpBHOU cucTembl). Mcxonst U3 3TOro, yuyurtenb
WCIIONIB3YET ISl YYAIUXCS WHIAWBUIyaJIbHBIE (DOPMBI KOHTPOJIA PE3YIhTaTOB
oOyueHuss xumuu. [lpm CHWKEHHOW pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HAPYLICHUSX MOTOPHUKH PYK BO3MOXHO YBEJIMYEHHE BPEMEHM JJIs1 BBIITOJHCHUS
KOHTPOJIGHBIX M CaMOCTOSITENBHBIX paboT. KOHTpoBbHBIC, CaMOCTOSTEIBHBIC H
MpakTU4Yeckue paboThl TMpPU  HEOOXOJUMOCTH  MOTYT  MpeajiaraThCs C
VCIIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOI'O IPOTPAMMHOIO
oOecrieueHus, O0O0ECIEUUBAIONIETO MEPCOHU(PUIIMPOBAHHBIA  Y4eT  y4eOHBIX
JOCTIKEHUM oOydaronuxcs. TeKylnui KOHTPOJIb B JOpME YCTHOTO OMpoca MpH
HU3KOM KaueCTBE YCTHOM OKCIPECCUBHOW peyu O0OYyYarolmuxcsi HeOoOXOAUMO
3aMEHSITh MTUCbMEHHBIMU (hOpMaMu.

CrnenuajibHble YCJI0BUS Peajn3auuu JUCHUININHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJU4ue MNEPCOHAIBHBIX KOMIBIOTEPOB,
TEXHUYECKUX TMPUCTIOCOOJICHNN (CrienuanbHas KJIaBUaTypa, pPa3jiMvyHOro BHUAA
KOHTaKTOPbI, 3aMEHSIIONINUE MBbIIIb, JKOMUCTUKH, TPEKOOIbI, CEHCOpPHBIC
MJIAHIIETHI).

2. JIomKHBI OBITH CO3/IaHBI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH(OPMAITMOHHO-00pa30BaTEILHOMN CPEIbl IO XUMHUH, BKIIFOUAIOIICH 2JIEKTPOHHBIC
WH(POPMAIIMOHHBIE  PECypChl,  DJIGKTPOHHBIE  00pa3oBaTelIbHBIE  PECYPCHI,
COBOKYMMHOCTh ~ MH(MOPMAIIMOHHBIX  TEXHOJOTHH,  TEJICKOMMYHUKAIIMOHHBIX
TEXHOJIOTHA, COOTBETCTBYIOUIMX TEXHUYECKHUX CPEICTB M TEXHOJOTHH (B TOM
yucie ¢uemn-TpeHaxepoB, MHCTpyMeHTOB Wiki, Hu(poBbIX BUAEO MaTepUaloB U
Ip.), OOecCleurBaroOlUX JOCTHXKEHUE KaxabiM oOydarommumes ¢ HOJIA
MaKCHMaJIbHO BO3MOXKHBIX IS HETO PE3yIbTaTOB OOYUCHUS.
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