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denepanbHas pabouas nporpamma (nanee I[lporpamma) mo yuyeOHOMY HpeaMeETy
«Xumusa» paspadborana Ha ocHoBe PI'OC OO0, DenepanbHONH NPOTPaAMMBI
BOCIIUTaHUs, C YUYETOM pacipeleIEHHBIX MO KiaccaM MPOBEPSIEMbIX TPEOOBaHUH K
pesynbTaTaMm ocBoeHUuss OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO
oO1iero ooGpazoBaHMsI.

IHosicuuTeaLHAA 3aMMUCKA

O0mas xapakrepucTuKa y4eOHOro npeamera « XuMushy

Bxknan yueOHoro mpenMera «XuMuUs» B JOCTHXKEHUE 1I€JIed OCHOBHOIO
oOmiero oOpazoBaHusi 00YCJIOBJIEH BO MHOIOM 3HAUEHHEM XMMHUYECKOW HAyKH B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B PA3BUTHU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U
CO3/IJaHUU HOBOMW 0a3bl MATEPUAIBHOU KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PAaCIpOCTPaHMUIIA CBOE
BIIUSIHME HA BCE 00JIACTU YEJIOBEUECKOro CYIIECTBOBAHUS, 3a/lajla HOBOE BHJICHHE
MHUpa, CTajJla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>KHUT OCHOBOM JJ11 (hOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTABICHU O MaTEpUaIbHOM €IMHCTBE MUDA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMHUEW  MPEACTaBICHUS O
B3aMMOTIPEBPAIEHUAX DSHEPrud ©U 00 DBOJIOIMU BEIIECTB B  IPHUPOJE;
COBpPEMEHHAas XMMHUS HaIlpaBJeHa Ha pellleHre rI00aTbHBIX TPOOIEM YCTOHIHUBOTO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOM, SJHEPrE€TUUECKOM, TUILIEBON U SKOJIOTUYECKON
0e30macHOCTH, TPOOJIEM 3PABOOXPAHEHHS.

B ycnoBusix Bo3pacTalolIero 3HAYEHUsS XUMHUM B JKU3HM OOIlleCTBa
CYIIECTBEHHO TMOBBICWJIACh POJb XUMHUUYECKOTO 0Opa3oBanus. B miaHe
COIMAIM3AIMU OHO SBJISIETCS OJHUM W3 YCIOBUM (POpPMHUPOBAHUS HHTEIIEKTA
JUYHOCTH ¥ TAPMOHHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOMWMBI ISt
pUOOPETEHMS OOMIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B
COIIMYME€ M OTBETCTBEHHO YYacCTBOBAaTh B MHOTOOOPA3HOM XWU3HH OOIECTBa, IS
OCO3HAHHUSI BAXKHOCTH Pa3yMHOI'O0 OTHOIIEHUSI K CBOEMY 3JI0POBBIO U 30POBBIO
JIPYTUX, K OKpY’Karoled NpUPOJHON cpene, AJisi TPaMOTHOTO MOBEAEHUS MPHU
MCIIOJIb30BaHUN PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM
KU3HU.

Xumudyeckoe oO0pa3oBaHHME B OCHOBHOM IIIKOJI€ sIBIsieTCsl 0a30BBIM IO
OTHOIIIGHHIO K CHCTEeMEe OO0IIero Xumudeckoro ooOpazoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE 00IIEeMYy XUMUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXalOT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U UHANBUIYAIbHBIE MOTPEOHOCTH. DTUM ONpPENENsIeTCs CYIIHOCTh
oO1elt crpareruy o0y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
y49e0HOTO TIpeIMeTa « XUMHUSD.

N3yuenne mpeamera: 1) cmocoOCTBYeT peayi3aliid BO3MOXKHOCTESH IS
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caMOpa3BUTU U  (oOpMUpOBaHUS  KYyJIbTypbl JIMYHOCTH, €€ oOued u
(GyHKIHMOHATIBHOM IPAMOTHOCTH; 2) BHOCUT BKJIaJ B (DOPMUPOBAHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHOU Y4eOHOI
NEATEIbHOCTH,  JKCIEPUMEHTAIBHBIX W HCCJIEA0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B TIIOBCEJHEBHOW >KU3HHU, TaK U B MpodheccroHAIbHOMI
JESITENIbHOCTH; 3) 3HAKOMUT CO CMEeUU(UKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOI'O B3IVISiJa HA E€JUHCTBO IMPUPOABI U YEIOBEKA, SBIACTCA
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.

Ha3pannble HampaBiieHuss B OOyYE€HHMHM XUMHHM  OOECIEUHBAIOTCS
cnequUKol coaepKaHUS TMpEaMeTa, KOTOpPBIA  SIBISETCS  IEIaroru4ecku
aJalTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc XumMuum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOECHUE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKON XHMHUHM W HEKOTOPBIX MOHATUH U
CBEJCHUN 00 OT/EIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus IpenMera cpopMUpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona K ero uydeHuro. CopeprkaHue CKIIAJBIBAETCS U3 CUCTEMBI MOHSTHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE MU CUCTEMBI MOHATUNA O XMMUYECKON pEaKIUHU.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHMYECKUX MPEJCTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[Tepuonnueckoro 3akona J[. M. MenpaeneeBa kKak OCHOBHOIO 3aKOHa XHWMUHU,
YYEHHS] 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 MOCIEIOBATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHSSA
GyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH
PaKTUYECKOrO MPUMEHEHUS U TIOJyYECHHS H3y4aeMbIX BEIIECTB.

Takass opraHuzamusi coiepXaHUs Kypca CHOCOOCTBYET HpEICTABICHUIO
XAMHUYECKOM COCTAaBIJISIFOIIEH HAYYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecreuynBaeTcsi BO3MOXHOCTh (DOPMUPOBAHUS Yy
OoOy4aromMxcss LEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHMI0O M METoJlaM
MO3HAHUS B HayKe. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEp’KaHHS Kypca
MPOUCXOJUT C MPHUBICYEHUEM 3HAHUI U3 paHee U3YUEHHBIX KYpCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «Dusuka. 7 Kiacey.

Hesan uzyyeHus y4eOHOro npeamera « XuMHs»
K HanpaBneHuio mNEpBOCTENEHHOM 3HAYUMOCTH TIPU  peasu3aliu
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 — BAXKHEUIINUX (PAKTOB, TOHSITHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHHUM, JIOCTYNHBIX O0O0O0OIIEHUH 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
XUMHUYECKOTO JKCIIEPUMEHTa, COOMIOACHUEM MpaBui 0e30MacHOro OOpalieHus C
BEILECTBAMH B IIOBCEIHEBHOW KU3HH.

Hapsigy ¢ »TuM 1ienu u3ydeHus MpeaMeTa B IporpamMme YTOYHEHbI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOI'O OOULIETrO
oOpazoBanusa. Ceromns B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HaIllpaBJI€HHOCTh OOy4Y€HHWs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSTENIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

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

(GopMUpOBaHHE MHTEUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEUICHHH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

HaIpaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMaTHYEeCKOE MPHUOOILIEHNE yUalluXcs K
CaMOCTOATENbHON MO3HABATENbHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue ycCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYarOIUMUCS
OMbITa PA3HOOOPA3HON NEITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JIMUHBIX BUJOB JEATEIbHOCTH;

(dopMupoBaHUe yMEHUIl OOBSACHATH U OLEHUBATH SBIICHUS OKPY>KAIOILIETO
MHpa Ha OCHOBAHUM 3HAHUU U OMBITA, MOJYYEHHBIX MPU U3YYCHUU XUMUU;

dopMupoBaHue |y OOy4aroumMxcs TyMaHUCTHUYECKUX  OTHOIICHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKHX 3HAaHUWA JUIsi BBIPAOOTKH HKOJIOTMYECKU
[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
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOEHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOGUIs U HAMpPaBICHHOCTH AAIbHEHIIIETO
oOy4eHus.

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



Mecto y4yeOHOro npeamera «XuMus»» 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 KUIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XUMUK B KM3HM 4eEJIOBEKAa. [ejla W BEHIECTBa.
du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. lloHsiThe o
METOJaX MMO3HaHUS B XUMHH. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA 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.
OTHOcUTeNbHAST 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 (U3NYSCKUX CBOMCTB 0O0pasIoB
HEOPTaHWYECKUX BEIIeCTB; HaOmoneHne (Gu3ndeckux (MIaBJICHUE BOCKA, TAasTHHUE
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
MTOMOIIIBIO MarHura, bunpTpoBaHue, BBIITApUBAHUE, TUCTUIUISTINS,
xpomatorpadusi), NPOBEICHHE OYUCTKH IOBApPEHHOM COJM; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTaTOB MPOBEACHUS ONbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHelue npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3eMeHT U ImpocToe
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.

KomuuectBo BemiectBa. Monb. MomsipHass macca. 3akoH ABorajpo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBopsI.
HacebllieHHble 1 HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms ewecms 6 8ode.l
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B MpHUPOJIE U B KU3HU YesnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuHenuit. Oxcuanl. Knaccudukarus
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEpHbIE) U
HecoseoOpasyronue. Homenkiarypa okcuaoB (MEXIyHApOaHAs U TpPUBUAIIbHAS).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okCuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiaTypa OCHOBaHMM (MEXAyHapoJHas U TPUBHUAIIbHASA).
Pu3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyueHrne 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.

['eneTnueckas CBSI3b MEK]ly KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKUI HSKCIEPUMEHT: Kauye€CTBEHHOE OIpEIEICHUE COAEepKaHUs
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 WX CBOWMCTB; TIOJy4eHHE, COOHMpaHWe,
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 WHAMKATOPOB; MCCIEIOBAHUE 00pa3I[0B HEOPTAHMYECKUX
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;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO METaJla APYTUM 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 XMMUYECKHX 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 3JIEMEHTOB,
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 TIOHITHS: HAyYHbIN (akT, TUTIOTE3a, 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, 3JEKTPUUYECKUN 3apsll, BEIIECTBO, TEJIO,
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 PECYPCHI.



9 KJIACC

BemecTBo M XMMHu4YecKasi peakius

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKUX 3JIEMEHTOB
. 1. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB
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
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKONW 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.

Knaccudpukanuss XMMUYECKUX pEaKIUM MO pas3nyHbIM MpU3HaKaMm (1o
YHCIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3 (EKTY, 10
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue 0 ckopocTH XuMHuecko peakuuu. IloHsaTre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTreHHBIX U TreTepOreHHBIX
peakuusax. [lowamue o xumuueckom pasnogecuu. DPaxmopul, GaUAOWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJOHCEHUE XUMULECKO2O PABHOBECUS.

OKHUCIANTENbHO-BOCCTAHOBUTEbHBIE  pPEaKUUH, 3JEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEAKLIHM. CocraBneHue  ypaBHEHUU
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.

Peakiuu wmoHHOro oOMeHa. YcCIOBUSI TPOTEKaHUS pPEaKUUid HOHHOTO
oOMeHa, MOJIHbIE U COKpaIIEHHbIE HOHHBIE YpaBHEHHUS peakinil. CBOMCTBA KUCIOT,
OCHOBAaHMM M CcOJied B CBETE MPEJICTaBICHUNA 00  DIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIe peakiiii Ha UOHBL. [lonsamue o 2udpoause co.eil.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTAJUTMYECKHUX
peIEéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB U HEMETauIoB (rpadura u
anMmasa), CIOXHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOM peakuuh OT BO3JACHCTBUS pPa3IMYHBIX (DAKTOPOB;
MCCIIEIOBAHNE AIIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MpPOLIECCa TUCCOLUALINN
KHCJIOT, IIeJo4ed M cojed (BO3MOXHO MCIOJb30BAHUE BUIAECOMATEPUAIIOB);
IIPOBEJECHUE OIBITOB, WJUTKOCTPUPYIOIMX IPU3HAKA IPOTEKAHUS PEAKIUHA HOHHOIO
oOMeHa (0Opa3oBaHME OCajKa, BBIJICICHHWE Tra3a, 00pa3oBaHWE BObI); OIBITOB,
WUTIOCTPUPYIOIIUX HPUMEPBI OKUCIMTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUI



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

HeMmetanibl 1 MX coelMHEHUSA

OO6miast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (PU3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHWYECKHE CBOWCTBA Ha MpUMEpPEe  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.

Oobmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHMUS.

CrtpoeHue 1 pu3ndecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHble MOAU(UKALIMKM KUCIOPOAA U cepbl. XMMHUYECKUE CBOMCTBA CEPHI.
CepoBogopoJi, cTpoeHue, (pu3nueckue 1 XuMHYecKre cBoiicTBa. OKCHIBI CEphl KaK
IOPEJICTaBUTENN KHUCIOTHBIX OKcuIoB. CepHas Kuciora, (QuU3NYecKue 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 cyibpar-uoH. HaxoxaeHue cepbl U €€ CoOeAMHEHUI B
npupoae. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelbl COSAUHEHUSIMHU CEpbl
(KUCIIOTHBIE JIOXIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLICHUS.

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
MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHH. XMMHUYECKOEe 3arpsi3HEHHE
OKpYXarolel cpelbl COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwmoTponHeie Moaudukaiuu  pocdopa, uzMUeckue U
xumudeckue cpoiictBa. Oxcun gocdopa(V) u dbochopnas kuciora, hpusndeckue u
XUMHYECKHE CBOWCTBaA, moiyudeHue. lcmonp3oBanue ¢ochaTtoB B KayecTBe
MUHEPATBHBIX YI0OPEHUH.

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

VYrnepon, amioTponHble MOAU(UKALIMK, PACIpOCTPaHEHHWE B TMPHUPO/IE,
buzndeckue W XUMHYECKHE CBOMCTBA. AgmcopOnus. Kpyrosopor yriepoaa 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
KJIMMAaTa; MapHUKOBBIA d(PQeKkT. YTrompHas KUcCiIoTa U €€ conu, ux (pu3udeckue u
XMMHUYECKUE CBOICTBA, MOJydeHUE U NpumeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcrnosnb3oBaHue  kapOoOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHavanbHbIE TOHATHS 00  OpPraHWMYECKHWX  BEIMIECTBaX  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
okcunie kpeMHusi(IV) u kpemHueBoi kuciote. CUIMKAThl, UX HCIOJIH30BAHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. Baowcnetiuiue cmpoumenvbHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. I[Ipobremvr 6e3onacrozo
UCNONIL308AHUSL CHPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHUE 00pa3lioB HEOPraHUYECKUX BEIIECTB,
CBOWCTB COJISSHOW KHCIIOTBI; ITPOBEICHUE KQUECTBEHHBIX PEAKIMH Ha XJIOPUIUOHBI
U HaOJIOJIEeHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKaroue (GU3NIeCKue u
XUMUYECKHME CBOMCTBA TAJIOTEHOB M UX COCIWHEHUN (BO3MOKHO HCIIOIH30BaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHME C oOpa3laMu XJOpHUJIOB (TajJOTeHHUIOB);
O3HAKOMJIEHWE C oOpa3uamMud cepbl M €€  COeAMHEHUSIMU  (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa
MOJ, JECWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBIEHHON CEpHOI KUCIOTHI, MPOBEAECHNE KAYECTBEHHON pPeakluu Ha
cyab(dar-uoH W HaOMIOJEHHWE TMpU3HAaKa €€ MPOTEKaHUs; O3HAKOMIJICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa u 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 BUJIEOMATEPHAIIOB);
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 TPOTEKaHUs; O3HAKOMIICHHE C MPOAYKUHEW CHIMKATHON MPOMBILIJIEHHOCTH;
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ay Mo TeMe «BaxHelmume HeMmeTamibl U UX
COETUHEHUSD.
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10 kaacc

MeTasibl 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 /Jl. WI. MenneneeBa; cTpoeHUE UX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
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 xumuyeckux siuemeHToB 1. . Menneneesa; ctpoeHue
MX aTOMOB; HaXOX/JICHUE B npupojic. DU3ndecknue u XuMUYECKUEe CBOMCTBA MATHUS
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.
dusnvecKue 1 XUMUYECKHE CBOMCTBA almfOMUHMS. AMDOTEpHBIE CBOICTBA 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); MCCJICOBAaHUE CBOMCTB KXECTKOM BOBI, Mpoliecca TOpPEHUs
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 U TUIAPOKCUJA LMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 no teMe «BaxkHenmme MeTamibl U UX COCAUHEHUS».

XHMUA ¥ OKpY:KaoUias cpeaa

HoBble MaTepuanbl U TEXHOJOTHH. BellecTBa 1 Marepualibl B HOBCEHEBHOM
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 KOJOTMYECKONW TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpyXxarolei cpeapl (mpeaenbHas aonyctumasi KoHueHntpamus semects — [1JIK).
Pounb XxuMuM B pelIeHnN YKOJIOTUYECKUX MTPOOIIEM.

[TpuposHbIE UCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOIHBIA ra3, He(Th),
MPOYKTHI KX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH.

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

MexnpeaMeTHbIe CBSI3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHHE KAaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHATHH, TaK W MOHATUH, SBJSIOMNUXCS CUCTEMHBIMHU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIH (PakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, MNepUOJUYHOCTb, HaONIIO/ICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, 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, CcriaBbl, (U3MYECKHE BEJIMYMHBI, €AMHUIBI M3MEPEHHUs, KOCMHYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: gorocuHTes, AbixaHue, Oouochepa, 3KOCUCTEMA, MUHEPATIBbHBIE
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
OOy4alOLUMHUCS JIMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX Ppe3ylbTaToOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €JAMHCTBE Y4YEOHOU H
BOCIHUTATEIbHON AedaTenbHocTH OpraHu3alii B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIaMH W HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT
polieccaMm CaMOIMO3HAHHUSA, CAMOPA3BUTHS U COIIMAIM3AIMU O0YHAIOITUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKarOT CPOPMHUPOBAHHOCTH, B TOM YHCIIE 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, KOMMYHUKATUBHOW KOMIETEHTHOCTH 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 IMIOBEJIEHWE U TMOCTYINKH 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) T03HaBaTEIbHBIX MOTHBOB, HANPABJICHHBIX HA IMOJYYCHHE HOBBIX 3HAHUH
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 0OyYEHHIO M TIO3HAHUIO, JIFO003HATEIBHOCTH, TOTOBHOCTH H
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, yBaK€HUE K TPYIy U pe3yibTaTaM TPYJIOBOM AEATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHbIX 3HAaHUW MO XHWMHH, OCO3HAHHOTO BHIOOpA
WHJMBUAYAJILHOW TPAEKTOPUHU MPOJOKEHU 00pAa30BAHUS C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
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yCIEeIHOW po(eCCUOHATIBHON I€ATEIHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHU;
TOTOBHOCTB aJIalITUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) sKOJOrMYEcKU IeNecO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, IOHMMaHU LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pas3a JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
buznyecKOMy M TICUXWYECKOMY 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 OKPY KAIOLIEW TPUPOIHON CPENOU, ITOBBIIIECHUS
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.

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pE3yNbTaTOB BBIACISIOT 3HA4YUMbIC JUIS
(GopMUpOBaHHS 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 KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE yUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, DPETYJISTUBHBIE), KOTOpble OOecneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEeSATEITbHOCTH.

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

ba30BbIMH JIOTHYECKUMU AEHCTBUAMHU

1) yMEeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHMI: PACKPBIBATh CMBICII XMMHUYECKHX IMOHATHNA (BBLAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aHMOCBS3b C JIPYTMMH HOHSTHSMH), HCIIOIb30BaTh
MOHSTUS JJI1 OOBSICHEHHUS OTACNIbHBIX (PAKTOB U ABJICHUH; 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 TMOHATUS (NPEJAMETHBIC U
METaNpeIMETHbBIE), CUMBOJNYECKHE (3HAKOBBIE) MOAEIIHU, UCIIOJIb3YEMBIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUU MOJEJIbHBIE 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-CIEIACTBEHHbIE CBSI3U W
IPOTUBOPEUHS B M3y4aeMbIX MpoOIeccax M SBICHUSX; MpejiaraTh KpUTEPUH IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSITEIbHO BBIOUPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJliee MOAXOAAIIUMN C Y4ETOM CaMOCTOSTEIbHO BBIJIECJICHHBIX
KpUTEPHUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSMHA

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 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHMSI, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ unpopmanuei

5) ymeHreM BBIOMpPATh, aHATM3UPOBATh M UHTEPIPETUPOBATH WHPOPMAIIHIO
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 NTpPHUMEHSTh PA3JIUYHBIC 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-
KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBNAJEHUE  KYyJb-TYpOH  aAKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSATEIbHO BbIOUPAThH
ONTUMaJbHYIO (QopMy TMpeacTaBieHUss UHGOPMALlMM U  WUIIOCTPUPOBAThH
perraemMbie 3a7a4ll HECIOKHBIMH CXEMaMH, JuarpaMMamMu, APYTUMH (hopmamu
rpaduKu U ©X KOMOMHAIIUSIMU;

7) yMEHHEM WUCIOJb30BaTh M aHAIU3UPOBaTh B Tpoliecce Y4eOHOW WU
UCCIICIOBATENLCKON NIeATeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SIMCTBA W TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOTHON
Cpelibl;

YHuBepcaIbHLIMA KOMMYHHKATHUBHBIMH /1€ CTBUSIMHA

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
XUMHUYECKOT0 IKCIEPUMEHTa (J1abopaTOpPHOIO OMbITa, JJAOOPAaTOPHOM pabOTHI MO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU TO3HABATEIILHOM
U UCCJIEI0BATENIbCKONW JIEITEIbHOCTH MPHU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUK (0O0CYXIeHUs, 0OMEH
MHEHHUSIMH, «MO3TOBBIE€ IITYpMbD», KOOpJAMHALU COBMECTHBIX JEHCTBUI,
OTpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboThI U Ap.);

YHuBepcaJlbHBIMM Pery/isiTHBHBIMU /1ICTBUAMH

11) yMeHHWEM CaMOCTOSITENILHO  ONPEACHATh IEIH  JIEeATEILHOCTH,
IUTAHUPOBaTh, OCYUIECTBIIATh, KOHTPOJHUPOBATH M MPH  HEOOXOAUMOCTH
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
O0BEKTaX — BEIIECTBAX W PEaKIUAX; OIIEHUBATh COOTBETCTBHE IOIYYECHHOTO
pe3yJibTaTa 3asBJICHHON 1EIH;

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

IIpenmeTHble pe3yJibTaThI

B coctaBe mnpeaMeTHBIX pPe3yabTAaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
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 CUTYaLUsX.

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

8 KJIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEILECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHas W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MaccoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBaHHUE, COJIb, DJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peaxiusi, KiIacCU(PUKAIUSA PEeaKIHMii: peakuu COeIMHEHUs], PEaKIIUU Pa3JIoXKEeHHUs,
peakiMy 3aMeIleHHs, peakiuu OOMEHa, 9K30- U SHIAOTEPMHUYECKHE pEeaKIvu;
TEIUIOBOM >(PQEKT peakiuu; SAPO aroMa, dJIEKTPOHHBIM CIIOM aroma, aToMHas
opburtanb, paguyc aToMa, XHMHYECKas CBS3b, TMOJSIpHAS W HEMOJSpHAS
KOBaJICHTHAasl CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JI0JIs
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 YPABHEHNUN XUMUUYECKUX PEAKLINN;

4)  ompenensATh BaJCHTHOCTh aTOMOB DJJIEMEHTOB B  OHMHApHBIX
COCMHEHMSIX; CTENEeHb OKHUCJICHHUS OJIIEMEHTOB B OHHAPHBIX COCAMHECHMSIX;
PUHA]JICKHOCTh BELIECTB K OIMpeNeIEHHOMY KIJIACCy COeIUHEHUH mo GopMyam;
BUJ] XUMUYECKON CBA3M (KOBAJEHTHAs U MIOHHAs1) B HEOPraHMYECKUX COCTUHEHMSX;
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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: pPa3finyaTh MOHSATUS «TJIaBHAS
noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpymnmna)», maneie u OoJbIIne
NEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOJIUIIe
«Ilepuonnueckas cucrema xumuueckux odneMeHtoB JI. . MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB u 3apsn sapa, oOIIee YUCIO B3JIEKTPOHOB W paclpeielieHHe HuX IO
AIIEKTPOHHBIM CIIOSIM);

6) KIacCU(MUIIMPOBATH XHMHYCCKHE OIJIEMCHTHI, HEOPraHHYECKUEe
BEI[ECTBA; XUMHUUYECKHE PEAKIUU (10 YHUCTY M COCTABY YYAaCTBYIOIIUX B PEaAKIUU
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 OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO MAacChl
BEIIECTB; MAcCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opMylie COEAUHEHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAMTH PACUYETHI MO 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 WHCTPYKIIUSMU TI0 BBIMOJTHEHHUIO J1A0OPATOPHBIX XHUMHYECKUX
OTBITOB IO TMOJIYYEHHUIO M COOUpPAaHHIO Tra3000pa3HbIX BeELIECTB (BoaOpoAa H
KHCJIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MaccoBOW o€l
pacTBOPEHHOTO  BEIIECTBA;  IUIAHUPOBaTH M TPOBOAWTh  XUMHUUYECKHUE
HKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
WHJUKATOPOB (JakMyc, peHondTanent, METUIOPAHX U JIp.).

9 KJIACC

1)  packpwIBaTh CMBICII OCHOBHBIX XMMHUYSCKHUX ITOHSATHI: KOBaJCHTHAS
MOJIsIpHAsl CBSI3b, KOBAJICHTHAsI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAILIMYECKAs
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
BEI[ECTB, MOHHBIX YPAaBHEHHM U YypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKkuuu;

3)  ompeaenATh BaJCHTHOCTh M CTCIICHH OKHCJICHHS aTOMOB XUMHYECKHX
AJIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTaBa; MPUHAJJICKHOCTb BEIIECTB K
OTPEJICTICHHOMY KJIACCY COEIUHEHMM; BUIbl XUMUYECKOM CBSI3U (KOBaJICHTHOM,
MOHHOM, METAJUTMYECKOI) B HEOPTaHUYECKUX COCAMHEHUSX; 3apsi] MOHA; 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)  CcOCTaBIATHL MOJICKYJISIPHBIC YpPaBHEHHS pPEaKIMH, XapaKTePU3YIOIIHE
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 OOOCHOBAHHUS CIIOCOOOB WX COOMpaHUS U
pacrno3HaBaHUs MPY TOJTYICHHUH B JTA0OPATOPHH;

8)  xapakrepu3oBaTh (ONHMCBHIBaTh) 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
Ja00paTOPHBIM 000OpPYAOBAaHUEM, a TAK)KE MPaBHUIIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX XWMHUUYECKHUX
OTBITOB TO TIOJYYCHUIO M COOMpPAHHWIO Ta3000pa3HbIX BEIIECTB (aMMHUaka
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, TUIPOKCHUA-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
IMMHKA (TIPY HATMYUU BO3MOYKHOCTU WJIM MPOBOJUTH BHPTyaJIbHBIC JTAOOPATOPHBIC
paboThl);

19



12) TpPOBOIUTH XUMHUECKUE SKCIIEPHUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHA; OIpe/IeNIeHUEe XapakTepa Cpebl
B pacTBopax KHCJIOT W WIEJIOYe C TOMOIIbI0 WHIUKATOPOB;, pEILICHHE
AKCIEPUMEHTANBHBIX 3a7a4 M0 TeMe «DJNEKTPOIUTHYECKAS] JHUCCOLHAIIUSY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, HW3YYEHHE XUMUYECKUX CBOMCTB
pa30aBIEHHON CEpPHOW KHUCJIOTHI; TIOJNy4eHHE, COOMpaHHe, paclio3HaBaHUE
aMMUaKa, yrieKUCIIOTO ra3a U U3y4eHHe UX CBOWCTB; UCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHUIOB QJTIOMHHUSL U IIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4
nmo TteMe «Baxueimme HeMeTauibl W MX  COCAUHEHUS», PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(MpY HaTWYUM BO3MOXXHOCTH WJIM TPOBOJAWTH BUPTYyaJbHBIE J1a0OpATOPHBIC
paboThl);

13) HabOmOAaTh W OMHUCHIBATH XUMHUCCKUE OSKCIIEPHUMEHTHI (BO3MOXKHO
WCIIOJIB30BaHUE BUJIEOMATEPUANIOB): OINBITHI, WUTIOCTpUpYIOLIUME (DU3NYECKUE U
XUMHUYECKUX CBOMCTBA raJJOT€HOB M MX COEAUMHEHUM (BO3MOKHO HMCIOJIb30BAHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3laMu XJOPHUAOB (TajlOr€HUIOB);
O3HAKOMJICHUE C MOJCIISIMU KPUCTAUNIMUYECKUX PEHIETOK HEOPraHUYeCKHX
BEILIECTB: METAUIOB U HEMETaUIOB (Tpadura M anMasza), CIO0XKHBIX BEIIECTB
(xsopua  HATpUsi); OMNBITHI, WUIIOCTPUPYIONIUE  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakIuu OT BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIEAOBAHHE
AIEKTPONPOBOHOCTH PACTBOPOB BEILIECTB; OMBITHI, WJUIFOCTPUPYIOIIME MPOLIECC
JUCCOIMAIIMM  KUCJIOT, IeJo4eid W cojied  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB); 03HAKOMIIEHHE ¢ O00pa3llaMyd METAJJIOB U CIJIaBOB; U3y4YEHHUE
pEe3yJAbTaTOB KOPPO3UM METAJUIOB, B3aMMOJECHUCTBUSL OKCHJA KalblUs C BOJOW,
mpoliecca TrOpeHus JKejne3a B KUCIOpojae  (BO3MOXKHO  HCIOJIb30BAHHE
BUJICOMATEPUAIIOB);  OMBITHI, WUIIOCTPUPYIOIIUE MPUMEPHl  OKUCIUTEILHO-
BOCCTAHOBUTEJBHBIX PEAKIMi: TOPEHHE, PEaKIuu pPa3oKEeHUsl, COCAUHEHUS,
O3HAKOMJICHHE C O0Opa3llaMu cepbl M €€ COCAUHEHUSIMU; O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M ux coeguHeHUN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHUAIOB), ¢ oOpaslamMu yaoOpeHuid; B3auMOCHCTBHE
KOHLUEHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MEAbI; M3YYEHUE MOJEIIEU
KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, MOJEKyJbl (yJiepeHa, MOJIEKYJ
OpPTraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHMBOTra3a; 03HAKOMJIEHUE C
NPOAYKIIMENH CHIIMKATHOM MPOMBIIUICHHOCTH; MPOIECChl OKPAIIUBAHUS IJIAMEHU
KaTUOHAMU METAILJIOB;

14)  ucHoJB30BaTh IMOJYYCHHBIC XUMHUCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYyaIUsX -IIPUMEHEHHUSI BEIIECTB U MaTEPHAJIOB B ObITY, CEJILCKOM XO35HCTBE, HA
MPOU3BOJICTBE, B IMPOILIECCE PEIICHMs] MPAKTUYECKHX 3aJad B TOBCEAHEBHOM
KU3HU, MPEIYyNpEeXKIACHUS SBICHUN, HAHOCSIIMX BpeI 30pPOBBI0 YEJIOBEKA U
OKpYXalolel cpele; NPUMEHEHHS TMPOAYKTOB TEPepadOTKM  MPUPOIHBIX
WCTOYHHUKOB YTJIEBOJIOPOJOB (Yrojib, NPHUPOAHBIA Ta3, HePTh) B OBITY W
MIPOMBITIUICHHOCTH; 3HAYEHUS JKUPOB, OCJIKOB, YIJEBOJAOB JUIsI OpraHU3Ma
YEJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHHA: KOBAJICHTHAS
NOJIApHAsl CBsI3b, KOBAJIGHTHAS HEMOJISIPHAs CBSI3b, MOHHAS CBSI3b, METAINTNYECKAs
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
B3aMMOCBSI3b U MPUMEHSITh 3TH MOHATHS MPU OMHCAHUUA CBOWCTB BEIECTB U UX
IIPEBPAILECHNN;

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

3)  packpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUil
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

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

5)  NOpoOBOAMTH BBIYKCICHHS OTHOCHTEIBHOW MOJICKYJISIPHOW M MOJISIPHOM
MacChl BEINECTB; C HCIIOJIb30BAHMEM TMOHSATHI «MaccoBas IO XUMHUYECKOTO
AJIEMEHTa», «MaccoBas J0Jsl pACTBOPEHHOT'O BEIIECTBA B PACTBOPE); KOJIMUYECTBA
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 HaJTW4YUU BO3MOKHOCTH WJIM TPOBOJUTH BUPTYaJbHBIE
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), 1uHKa), TPUCYTCTBYIOLIHE B BOJHBIX PacTBOPaX HEOPraHUYECKUX
BEIIECTB; MOATBEp)KIAlONINe aM(pOTEepHbIE CBOICTBA OKCHIOB W THIPOKCHIOB
ATIOMUHUSA, ¥ IMHKA (TIPU HAJTUYUHA BO3MOXKHOCTH HJIA TIPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThI);

9) HaOmoogaTh W ONUCHIBATH XUMHUYECKHE JKCIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB): OIBIThI, WUIIOCTPUPYIOIINE (DUIUUECKUE 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: METAJUIOB M HeMeTauioB (rpadura u 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 00pa3llaMHi METAJJIOB M CIUIABOB; U3yUEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpPeHHMsT JKeJe3a B KHCIOpoAe (BO3MOXHO — HCIIOJIb30BaHHE
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 BEIECTB; O3HAKOMIICHHE C MPOIIECCOM aJCOPOIIMU PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMIICHHE C
MPOIYKIIUEH CUIIMKATHON MPOMBIIIUICHHOCTH; TIPOIIECCH OKPAIIUBAHUS TUTAMCHH
KaTHOHAMH METAJIJIOB;

10) wcmonp30BaTh TOJAYYCHHBIC XUMHUYCCKHE 3HAHHS B Pa3IMYHBIX
CUTYaIlMsIX: IPUMEHEHHUS BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOM3BOJICTBE, B MPOIIECCE PEIICHUSI MPAKTUYECKUX 3a7a4 B IMOBCEIHEBHOU
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, VYTJEBOJOB JUIsI OpraHu3Ma
YeII0BeKa;

11) npUMEHATH OCHOBHBIC ONEpaIlMi MBICIUTCILHON JEITeIbHOCTH JIIs
U3YYCHHUSI 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 MaTepHasibl, UCTOYHUKU WH(MOpMAIMu B ceTH VHTEpHET;, BIaJCTh
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)

Tembl,
packpbIBalouUe
JAHHBIA pa3aen

NMPorpamMmbi,
H KOJIHMYECTBO YaCoB,
OTBOAUMOE HA X
u3ydeHue

OcHoBHOE coaepkanue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

Paznen 1. [lepBoHayanbHble XuMuueckue nousitus (20 u)

Tema 1. Xummus
BasKHaA 00J1acTh
e€CTeCTBO3HAHMSI U
NMPaKTH4YeCKOM
esATeJIbHOCTH

YeJIOBEKA
(59)

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

HayK.
MeTo1bl T0O3HAHMS B XUMUH.

Tena wm BemecTtBa. Pu3ndeckne
CBOMCTBA BEIIIECTB. ArperatHoe
COCTOSIHUE BEIIECTB. Yuctoie
BCIIIECTBA U CMECH.

CrocoObl  paslieneHusT  CMecei.
q)I/ISI/ILIGCKI/IC nu XUMHUYCCKHUEC
sBieHUs. [lpusHakm wm  ycinoBus

IMPOTCKAHUSA XUMHUYCCKUX peaKHHﬁ.
3HAKOMCTBO € NpaBUIAMU
0e30MmacHOCTH U npuéMamMu paboThI
B XUMHUYECKOH 1a00paTOpHH.

JleMoHcTpanuu

1. JlaboparopHoe
o0opyIoBaHUE.

2. Pasnmuunsie BUJIBI

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

PackpsIBaTh poib XMMHUM B IPUPOJE U KU3HM YEJIOBEKA, €€ CBI3b C APYTrUMHU
HayKaMH.

Pa3nnyarh yMCTHIE BEIIECTBA U CMECH; OJTHOPOAHBIE U HEOIHOPOAHBIE CMECH.
Pazmmuats (1)H31/I‘~IGCKI/I€ U XUMHNYECKHUEC SABJICHUA.

Omnpenenars Npu3HaKi XUMUYECKUX PEAKLUI U YCIIOBUS X IPOTEKaHUS.
CrnenoBathk MpaBujiaM IOJIb30BaHHUsI XMMHUYECKOM MOCYJOH U J1abOpaTOpHBIM
000pyI0BaHKEM, a TaKXKe MpPaBHIIaM OOpaIlEHUsS ¢ XUMHUYECKUMHU BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLIMSAMHU I10 BBIMOJIHEHHUIO TPAKTHUECKUX PadoT.
HJIaHI/IPOBaTB U TIIPOBOAUTH XUMHYECKHI OKCIICPUMCHT TII0 HU3Y4YCHHIO U
OMHCAHUIO (PU3MUECKHUX CBOMCTB BELIECTB, CHOCOOOB pa3leleHusl cMmecei

BEILIECTB.
Vcrnonb30BaTh MOpU  BBIMOJIHEHUM Y4eOHBIX 3aJaHuii M B Ipoliecce
M CCIIEI0BaTEIbCKON JESITeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIepKaHusl, CIPaBOYHbIE MaTepuasbl, pecypcsl HTepHeTa.
BoicTpanBath pa3BEPHYThIE NHCHBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
uH(pOopMaIKio U3 y4eOHHKA U CIIPABOYHBIX MATEPUAIOB, TPAMOTHO HCIIOJIb30BaTh
VM3y4YCHHBIN MOHATUUHBIN anmapar Kypca XUMHUHU.
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XUMHUYECKON TTOCY/IbI.
3. O0pas1bl BEIIECTB.
4. CrocoObl pa3zielicHusl cMece

(unsTpoBanme, BBINIApUBaHHE,
TUCTUIUISIIMS, XpoMaTorpadus).
JlabopaTopHbIe U

NMpaKTHYecKue padoTsl
VlabopamopHvle onvimul.

Onucanne (GU3NYECKUX  CBOMCTB
BelecTs. PasneneHne cmecu ¢
MOMOIIbI0 Maruura. [lpakmuueckue
pabomui:

Ne 1. IlpaBuma paboTel B
nmabopaTopun u PUEMBI
oOpamieHuss ¢ J1abopaTOpHBIM
000pyTI0BAaHUEM.

Ne 2. Paznenenue cmeceit (Ha
npuMepe OYHUCTKH
MOBApEHHOM COJIN)

Tema 2. BemecrBa

U XUMHUYCCKHUE pealclmn
(15 )

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE

DIEMEHTHI.  3HakH  (CHMBOIIBI)
XUMHYECKHUX JJIEMEHTOB. [IpocThie
131 CIIOXKHBIE BEIIECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas popmyna. BaneHTHOCTH
aTOMOB ~ XHMHMYECKHX  3JIEMEHTOB,
3aKoH IOCTOSIHCTBA COCTaB4
BemecTs. OTHOCUTENbHAs aTOMHas
Macca. OTtHOocCuTENbHAS
MOJIEKYJIIpHass ~Macca.  MaccoBas
JI0JIs1 XMMUYECKOTO DJIEMEHTA B

COEJTMHEHUH. dusnyeckue "

[IpMeHTh eCTeCTBEHHO-HAay4HbIe METO/bI TO3HAHUS (B TOM 4YHCIIe HAa0JI0IeHuE,
MOJICIUPOBAaHUE, OSKCIIEPUMEHT) M OCHOBHBIE OINEpallMd  MBICIUTENbHON
NEeSTeNIbHOCTH  (CpaBHEHHME, KiaccuuKkamus) s M3y4eHUs BElIeCTB U
XUMHYECKHX PEAKLIHM.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB M MPUMEHSATH 3TH HMOHSTHUSA
[IPY OIIMCAHUM CBOMCTB BEIIECTB U X NPEBPALLEHUI.

Paznnuath pusnueckre u XUMUYEeCKUE SIBICHUS, OOBSICHITh UX CYIIIHOCTh C TOUKU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

OnpenensTb MPU3HAKU XUMUYECKUX PEaKLUH, YCIOBUS UX MPOTEKAHNUS.
OOBACHATH CYIIHOCTh (PU3NYECKUX U XUMUYECKUX SBICHUN C TOUKH 3PEHUS
AQTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

KnaccuduuupoBaTh XUMHUECKUE peakUH (TI0 YHCIY U COCTaBYy pearupyromux u
00pa3yromuxcs BEIeCTB).

XUMHNYCCKHUEC ABJICHUA.

CocTaBnath Gopmysabl OMHAPHBIX BEUIECTB [0 BAJIEHTHOCTH U OIpPEAEsATh
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Xumuueckas peakuus. [IpuzHaku
W YCJIOBHS MPOTEKAHUSI XUMHUYECKUX
peakiuii. XUMUYECKUE YPaBHEHHS.

Tuner XHMHYECKHUX peakuuii
(coemuHeHwsl, pa3yoXKeHus,
3aMeIeHus, oOMeHa). 3akoH
COXpPaHEHHUs MacChl BEIIECTB.

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

duznueckue sBICHUs (pacTUpaHue
caxapa B CTYyNKe, KHWIIEHUE U
KOHJIEHCALlUs BOJBI U T. ]1.).

XuMuyeckue sBICHHUS  (TOpEeHHE
CBEYH, pasznoxxeHue caxapa,
B3aMMOJICIICTBHE CEPHOUM KUCIOTHI C
XJopuaoM  Oapus,  pa3loKEeHHE
rUAPOKCHIA meau(Il),
B3aUMOJICHICTBUE JKelle3a C CEpou,
B3aMMOJIEIICTBHE xKenesa c
pactBopom costrt meau(1l)).
OnpIT, WITIOCTPUPYIOIIUN
COXpaHEHHUs MaCCHI.

JlabopaTopHble M NpPaKTHYeCKHE

3aKOH

padoThI

JlabopamopHule onbimbi:

[Tpumepbl  (u3MUYECKUX  SIBICHUI
(maBiieHHE BOCKA, TasHUE JIbJIA).
[IpuMepsl  XMMUYECKUX  SIBJICHUH

(mpokaTMBaHWE MEIHON TMPOBOJIOKH,
B3aUMOJICKCTBHE Meja C KHCIOTOM),
Mopenu aToMOB U MOJIEKY/I.
Bovluucnenusn

BAJICHTHOCTH 110 ()OpPMYyJIaM BEIECTB.

PaccTaBnsaTh KOO GUIMEHTH B YpaBHEHUSIX XUMUYECKUX PEAKIIHH.

CrenoBaTh MpaBUJIaM TIOJIb30BaHUS XMMHYECKOH TOCYAO0H H 1ab0paTopHBIM
00opy/IOBaHUEM, a TAK)KE MPaBUIIAM OOpaIEeHHS C BEIIECTBAMUA B COOTBETCTBHH C
WHCTPYKIIUSMH 10 BBITOJHEHUIO JTa00PATOPHBIX XUMUIECKUX OIBITOB.
Vcnonp30BaTh TMpH  BBIIOJHEHMHM YYeOHBIX 3aJaHUii W B Ipolecce
M CCIIeI0BATEIbCKOM JeSATEILHOCTH HAYYHO-TIOMYJISIPHYIO JUTEPATYPy
XUMHAYECKOTO COICPIKaHus, CIIPAaBOYHbIC MaTepHalibl, pecypchl MIHTEepHeTa.
BbicTpanBath pa3BEPHYTHIE IMHUCHMEHHBIC W YCTHBIC OTBETHI C ONOPOW Ha
UHPOPMALINIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPHUAIOB, IPAMOTHO HMCIIOJIE30BaTh
M3yJYCHHBIN MMOHATUIHBIN anmapar Kypca XUMUH
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— OTHOCHUTEJIBHOM MOJIEKYJISIPHOU
MacCHI BEIIECTB;
MaccoBOM  JIOJIM ~ XUMHYECKOTO
hieMeHTa 1o (hopmylie COeTMHEHUS

Pa3znen 2. BaxkHeiimne npeacraBuren Heoprannyecknx Bemects (30 u)

Tema 3.
Kucsopona.
IlonsiTHe 00 OKCHIAX

(5 4)

Bo3nyx,

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kuciopon — sieMeHT u
npoctoe  BemecTBo.  O30H
QJIOTPOITHAS Mo upUKaIus
KHCII0pO/a. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XMMUYECKHE CBOWCTBa (peakuuu

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

00 OKcHJax.

CriocoObl MOJTy4eHHs KHUCIIOpoJia B
mabopaTopud M MPOMBIIIICHHOCTH.
[I[puMeHeHne KHUCII0pOoa.
KpyroBopot kuciaopozia B IpUpoJeE.
TerioBoil  3pdexT XumMHueckoin
peaKInH, MOHATHE 0
TEPMOXUMHUIECKOM ypaBHEHHH,
DK30- u SH/IOTEPMHUYECKUX
peaKIusX.

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

J/lemoHCTpPaUMHK

Bsaumoneiictue docdopa, cepbl

PackpbiBaTh CMBICIT HM3y4aeMbIX IOHATHH W MPUMEHSATH 3TH IOHATHUS TIpHU
ONMCAHUM CBOMCTB BEIIECTB U UX MPEBPAILICHUH.

XapakTepru3oBaTh (OMHCHIBATH) COCTAaB BO3AYyXa, (PU3NUYCCKUE W XUMHUYCCKHE
CBOMCTBA KHUCIIOPOAA, CIHOCOOBI €ro IMOJy4eHHs, MPUMEHEHHWE U 3HAYCHUE B
MPUPOJIC U )KU3HU YEJIOBEKa.

CpaBHHMBATH PEAKIIMU TOPEHUS U MEJIEHHOT'O OKUCIICHUSI.

Cobupats pubOPHI AJIs MOTYYSHHS KUCIOPOAa (BBITECHEHUEM BOJIbI M BO3/1yXa).
Pacrnio3HaBaTh ONBITHBIM MYTEM KHCIOPOJ.

cronp30BaTh XUMUYECKYIO CHMBOJIMKY JJIE COCTaBJCHHUS (OPMYJ BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM KUCIOPO/a.
OOBACHATD CYIITHOCTh JKOJIOTMUECKUX MPOOJIeM, CBA3AaHHBIX C 3arpsi3HEHHEM
BO3/1yXa.

CnenoBath npaBuiaMm 0e30macHON paboThl B J1a00paTOpUU MPH UCIOIB30BAHUU
XUMUYECKON MOCyAbl W O0OpyJOBaHHS, a TakKe IpaBujaM oOOpamieHus ¢
rOPIOYMMH BEIIECTBAMH B OBITY.

[[nmanupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XHUMHYECKHE OSKCIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, IENaTh BBIBOJIBI IO PE3yIbTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM pabOTe B rpyrie.

Vcnonb30BaTh TMpU  BBIMOJMHEHUHM YYE€OHBIX 3aJaHUN U npoiiecce
HCCIEI0BATEILCKOM JIeATEIIbHOCTH Hay4YHO-TTOTYJIIPHYIO JTUTEPATYPY
XUMUYECKOT0 COJIepkKaHusl, CIPABOUHbIE MaTepualsl, pecypcel HTEpHETA.
BricTpanBath pa3BEPHYThIE THUCHMEHHBIE M YCTHBIE OTBETHI C OIMOPOW Ha
nH(OpMaLHIO U3 YIeOHUKA ¥ CIIPABOYHBIX MaTepUaIoOB, FPAMOTHO HCIIOIh30BATh
M3y4EHHBIN NOHIATUIHBIN anmapaT Kypca XUMUH.

B
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U JKEJI€3a C KUCIOPOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUICOOIIBITOB).
Onpenenenue CoJIepKaHUs
KHCIIOPOJIa B BO3AYXE.

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

padoThI
Vlabopamopmbwiii onvim:
O3HakomieHHMe ¢ oOpasuamu

OKCUIOB. [ Ipakmuueckas paboma.
Ne 3. Ilonydenue u cobupanue
KHCIIOPOJ1a, 3y4eHUE €T0 CBOMCTB.
Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOpOoaa
1 030HAa Ha OCHOBAaHUHM aTOMHOM
MacChl XUMHUYECKOTO DJIEMEHTA

Tema 4. Bopopoa.
IlonsiTue 0

KHCJI0TaxX M COJISIX
(5)

Bomopon — a1emMeHT M IpocToe
BeniecTBo. HaxoxneHue B npupoJe,
q)HSI/I‘IeCKI/IG u XUMHUYCCKUC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETaJlJIa- MU U
OKCHJIaMH METAJUIOB), IPUMEHEHNE,
CITOCOOBI TIOTYUEHHUS.

[ToHsITHE O KUCTTOTaX U COJIAX.
JleMOHCTpPaLUK

[TonyueHue, cobupaHue u
pacno3HaBaHUE BOJOPOJIA.

[ openue Bonoposa.

B3aumoneiicTBue BOJIOpOJIA

okcusiom meau(Il).

C

PackpbIBaTh CMBICI M3y4YaeMbIX OHSATHH M TPUMEHSATH STH MOHATHS TPU
OTHMCAaHUM CBOMCTB BEILECTB U UX MPEBPAILEHH.

XapakTepu3oBaTh (OMUCHIBATh) (PU3MUECKUE U XUMHUYECKHE CBOMCTBA BOJIOPOAA,
CIOCOOBI €ro MOJIy4YeHHsI, TPUMEHEHHUE.

CoOGupats mpubOp IS MOTYyUEHUS BOJIOPOIA.

lcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBICHHS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKLIUi C y4acTHeM BOAOPO/a.
CrnenoBath npaBuiiaM 0e30MacHON paboThl B Ja00OpaTOpUU MPH UCHOIH30BAHUU
XUMHYECKON TOCyIsl M O0OpYAOBaHHSA, a TaKXKe IpaBHjaM OOpalieHust ¢
TOPIOYMMHU BEIIECTBAMH B OBITY.

[InanupoBaTh W OCYUIECTBIATh HAa TMPAKTUKE XHUMHYECKHUE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymie.
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JlabopaTopHble U
NMpaKTHYecKue padoTsl

Vlabopamopmubwiii onvlm:
Bs3aumoneiicTBue KUCIIOT C
METaJIJIaMH. Ilpakmuueckas
paboma:.

Ne 4. Ilomyuenue u coOupaHue
BOJIOPO/1a, U3YYECHHUE €TI0 CBOMCTB.
\Bviuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMHM AaTOMHOM MacChl
XHUMUYECKHX DJICMCHTOB

Tema 5. KosinuecTBeHHbIE

OTHOLICHUHA B XUMHUH
(4 )

KonnuectBo BemecTBa. Mob.
Momsipaast Macca. 3akoH
ABorazpo. MonsapHblii  00BEM
razoB. Pacu€rel 1Mo XUMHUYECKUM
YPABHEHUSM.

J/leMOHCTpaLUA

OOpa3iupl BemecTs KoJaudecTBoM 1
MOJTb.

Bovluucnenusn

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

— 00BEMOB Ta30B MO0 YPaBHEHUIO
peaknmuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHUH Ta30B

PackpbIBaTh CMBICI M3y4YaeMbIX IOHATUN U NPUMEHATH OTU MOHATHUS, a TAKXKE
W3Y4YEHHBIEC 3aKOHBI U TEOPUM IS PEILICHUS paCYETHBIX 3a/1a4.

BbIUnCIIATE MOJIIPHYIO MAacCy BEIECTB; KOJMYECTBO BEILECTBA, 00bEM rasa,
MaccCy BEIIECTBA;

[IpoBoaUTH pacy€Tel 10 YPAaBHEHUAM XUMHUYECKUX PEAKLUUNA: KOJIUYECTBA,
00bEMa, Macchl BELECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHToB
WU IPOAYKTOB PEaKIUH.

BricTpauBaTth pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
MH(POPMALIMIO U3 YUeOHHMKA M CIIPaBOYHBIX MaTe€pHUajioB, IPaMOTHO HCHOJIb30BATh
M3y4EHHBIN NOHATUIHBIN armapaTr Kypca XUMHH

Tema 6. Bona.
PacTrBopbl. Ilonsitue

00 OCHOBAHMAX
(5 1)

dusnuecke  cBOiicTBA  BOJEL.
AHaIn3 W CHHTE3 — METOJIBI
M3y4ECHUS COCTaBa BOBI.
XUMHYEeCKHEe CBOWCTBA BOJBI

(peakuu ¢ MeTajIamH,

PackpbIBaTh CMBICII U3y4aeMbIX MOHATHNA U NPUMEHATH 3TU MOHATHS IPH
ONMMCAHUU CBOMCTB BEIIECTB U UX MPEBPALIECHUMN.

XapakTepu30BaTh PU3NUECKUE U XUMHUYECKHE CBOICTBA BOJIBI, €€ pOJIb KaK
[PACTBOPUTEIIS B MPUPOIHBIX MPOLECCAX.

CocTaBniTh ypaBHEHUS XUMUUYECKUX PEaKLUN C y4aCTHEM BOJIbI.
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OKCHJIaMU METAJLJIOB u
HEMETAJIJIOB).
CocraB ocHoBaHuii. IloHarne 00
WHIMKATOpaX.

Bona xak pacrBoputens. PacTBOpHI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
HaCBIH_IGHHBIe U HCHACBIIIICHHBIC
[PacTBOPBI. MaccoBas JOJIst
BELIECTBA B pacTBOPE.

Ponb pacTBOpOB B mpupojie M B
PKU3HM 4estoBeka. KpyroBopor Bojbl

B IIPUPOJAE. 3arpsi3HeHue
npupoAHbIX BoA.  OxpaHa u
OYMCTKA IPUPOJHBIX BOJ.
/leMoHCcTpa MU

DNEKTPOJIN3 BOJIbI; CUHTE3 BOJBI;
B3aUMO/ICIICTBUE BO/IbI c
metautamu (Na, Ca) (BO3MOXKHO
MCII0JIb30BaHUE

BHJICOMATEPHAIOB).

PacTBopeHune BemecTB ¢ pa3IMuHON
[PacTBOPUMOCTBIO.

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

[/ Ipakmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C

ONpPEACIEHHON MAacCOBOM  J0JIEH
PACTBOPEHHOTO BEIIECTBA.
\Boiuucnenusn

C HCIIOJIb30BAHUEM IIOHATHA
«maccoBaid J0JIA BCIIECTBa B

OOBSCHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C 3arps3HCHHEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYUCTKU BOJIbI OT IIPUMECEH, MEphl IO OXpaHe BOJ OT
3arps3HEHUSI.

[nanupoBaTh W OCYIIECTBIATh HA MPAKTUKE XHMHUYECKUE OKCIIEPUMEHTHI,
[TPOBOINTH HAOIOICHUS, Ie]aTh BEIBOJIBI 110 Pe3yIbTaTaM YKCIIEPUMEHTA.
CnenoBath npaBuiam 0e30macHON paboThl B J1a0OpaTOpUU MPU HCIOIb30BAHUU
XUMHYECKON TIOCYIbI B 000PYIOBaHHS.

[IpoBOANTH BBIYUCIICHUS C MIPUMEHEHHUEM IOHITHUS «MaccoBasi J0Js BEIIeCTBA B

pacTBope».
Vcnonb30BaTh NpH  BBIIOJHEHMHM Y4eOHBIX 3aJaHuil W B Ipouecce
MCCIIEIOBATEIBCKOMN JeSTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy

XMMHUYECKOI0 COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchl MHTEepHETA.
BricTpauBaTth pa3BEPHYThIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
MH(POPMALIMIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€pHajIOB, IPAMOTHO UCIIOJIb30BaTh
V3Y4YEHHBIN MOHATUMHBIN anmapaT Kypca XuMuu
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[pacTBope»

Tema 7.
KJIACCHI
HEOPraHU4eCcKHX

coeIUHEeHM I
(11 4q9)

OcHoBHBIE

Knaccudukanus HEOpPraHUYECKUX
COCIUHEHUN.

Oxkcunpl: coctaB, Kiaccudukaius
(OCHOBHBIE, KHCJIOTHBIE,
amdoTepHbie, HecoyseoOpasyromnme),
HOMEHKJIaTypa (MEXIyHapoaHas W
TPUBHUAJIbHAS).

[lonydyeHne M XMMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 7|

aM(pOTEPHBIX OKCHJIOB.

OcHoBaHHMSI: COCTaB, KJ1accU(pUKAIIHS
HOMCEHKJIaTypa (MEXIyHapoaHas H
TPUBHAJIbHAS ), buznIecKue 7
XUMHYECKHE  CBOMCTBA, CIHOCOOB]
MOJTyYEHUSI. Kucnotsr: COCTaB,
KJTaCCU(pUKAIUS, HOMEHKJIATypa,
buznyecKkrue U XUMUYECKUE CBOMCTBRA,)
CIIOCOOBI OJTyYEHUSI.

Ps akTHBHOCTH METAIJIOB.

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

MCTalllaMH, KHCJIOTaMH, IICJI04YaMH
1 COJISIMH.

['eHeTHUeCKas CBSI3b MEXIY
KJaccaMu HEOPTaHUYECKUX
COCIUHECHMI.

JleMOHCTpaL U1

O6pa3LU>I HCOPTaHNYCCKUX BCHICCTB
PAa3JIMYHBIX KJIACCOB.

Krnaccuduuuposars n3yuaeMble BEIECTBA [10 COCTaBY U CBOMCTBaM.

CoctaBisaTh (GOpPMYJIbI OKCHJOB, KMCIOT, OCHOBAHUM, COJEH U Ha3bIBaTh UX IO
MEXIYHAPOAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOMCTBA BELIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
HN3YUCHHBIX KHaCCOB/I‘pyrIH BCIHICCTB, K KOTOPBIM OHHU OTHOCATCA.

CocTaBisAThb  MOJEKYJSIPHBIE ~ YPaBHEHUS  peakUuil,  HUIFOCTPUPYIOLIUX
XUMHNYCCKHEC CBOMCTBA n CIIOCOOBI MMOJIYy4YCHUA BCUICCTB HU3Y4YCHHBIX
KJIACCOB/TPYII, a TaK)Ke MOJATBEPIKJIAIOIIUX T'€HETHUUYECKYIO0 B3aMMOCBSI3b MEXY
HHUMMU.

[Ipon3BOINTH BHIYMCIIEHUS 110 YPAaBHEHUSM XMMUYECKUX PEaKIHii.

HJIaHI/IpOBaTI) U OCYHICCTBJIATHL Ha IPAKTUKEC XHMHUYCCKHUC OSKCIICPUMCHTHI,
[IPOBOJIUTH HAOJIOEHNUS, IeJIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBats mpasuiaM Oe30macHON paOOTHI B 1a0OpaTOPUU IIPU MCHOIB30BaHUU

XMMUYECKOH MOCYbl U 000pY1OBaHHUS.
Vcnonp30BaTh MpU  BBIIOJIHEHWHM Y4YeOHBIX 3aJaHMM W B IpolEecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-IIOMYJISIPHYIO JIUTEpPATypy

XUMHYECKOIO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHUalbl, pecypcsl VIHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE INHCbBMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaLKIO U3 yUeOHHKA U CIIPAaBOYHBIX MaTE€pPHaliOB, TPAMOTHO UCIOJIb30BaTh
V3Y4YEHHBIN TTOHATUIHBIN alapaT Kypca XUMHH

B3anmoneiicTBue pactBopa CEepHOU
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KuCI0ThI ¢ okcuaom meau(Il).
Peakuus HeHTpanuzaiuu.
BriTecHeHMe OJIHOT'O MeTaia
TIPYTUM U3 pacTBOPA COJIH.
JlabopaTropHble U NMpaKTHYeCKHe

padoThI

Jlabopamopnbie OnbIMbl.
BzaumoneiicTBue KUCIIOT C
METaJUIAMH. ITonmyyenune
HEPaCTBOPUMBIX OCHOBaHUH.

B3anMmonencTeue  HEpacTBOPUMBIX
OCHOBaHUM C KUCIIOTaMH.
Paznoxenne rugpokcuga meau(Il)
[IPY HarPEeBaHUU.

[Ipakxmuueckas paboma:

No 6. Pelienure sKcriepuMeHTaIbHbBIX
3ana4 no teme «OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCTMHEHUI.
Boviuucnenusn

— 10 ypaBHEHUSIM XHMHYECKHUX
peaKkuuii

Paznen 3. llepnoauuecknii 3akon u Ilepnoanyeckas cucreMa xumuyeckux j1emMenToB /1. . Menaeneena.
Ctpoenne aToMOB. XHMHYECKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
Ilepuoauyeckuii 3aKoH
) Iepuoguyeckas
CHCTeMa XMMHYECKHX
PJIEMEHTOB . n.
MenaeneeBa.
CtpoeHue aToma

(7 4)

[lepBble MOMBITKU KJIACCUPUKALIUN
XUMHUYECKHX dl1eMeHTOB. [loHATHE 0

rpynmnax  CXOOHBIX  3JIEMEHTOB
(wenoyHble W IETIOYHO3EMEIbHbIE
METaJuIbl, TaJOr€Hbl, HWHEPTHBIC
rasbl).

OJeMEeHTBl, KOTOpble  00pa3yroT
am(poTepHbIe OKCHU/JIBI u
TUIPOKCHJIBI. [Tepuoanueckuit
3akoH u Ilepmonnueckas cucrema
XUMUYEeCKuX 3yementoB . 1.
MenpneneeBa. Ilepuonbl, rpymnmsl,
noarpynnsl. DOU3UYECKUA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB IIEpHUOJA U TPYIIIHIL.
Crpoenue aTOMOB. Cocras
AQTOMHBIX Aanep. N3otomsl.
OJIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX ~ 000JIOYEK aTOMOB
MIEPBBIX 20 XMMHUYECKHUX
DJIEMEHTOB [Iepnonnueckon
cuctemsl /. 1. MeHnaeneena.
XapakTepucruka XUMHYECKOTO

DIIEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnonnueckorn cucreme /[I. M.
MeHeneesa.

3HauYeHHE [Iepnonnueckoro
3akoHa U llepnoanueckoil cucTembl
XUMHYECKHX 3JIEMEHTOB IS
pa3BUTHA HayKd U npaktuku. . W.
MeHnneneeB — y4€HBIN, Menaror u
rpaKIaHWH.

JleMoOHCTpanun

PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

[loHMMaTh CyIIECTBOBAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB XMMUYECKUX
DJIIEMEHTOB (M3MEHEHHE PAJIMYCOB aTOMOB M JIEKTPOOTPHUIIATEILHOCTH )

1 UX COCIUHEHUH OT MOJIOKEHHUS B IEPUOAUYECKON CUCTEME U CTPOEHHUSI aTOMA.
YcTraHaBIMBaTh CBSI3b MEXKAY MOJOKEHUEM 3JIEMEHTa B MEPUOAMYECKON CHUCTEME
W CTPOEHUEM €ro aToMa (COCTaB U 3apsif sAapa, oOIiee Yuciao dJICKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CIIOSM).

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COEIUHEHHH IO
rpynmnam u nepuojam [lepuoandeckoit cCUCTEMBI.

XapakTepru30BaTh XUMUYECKHUE JIIEMEHTHI IIEPBBIX TPEX MEPUOIOB, Kaus,
KaJibIUs 110 UX nosioxkenuto B [lepuonnueckoit cucreme 1. 1. Menpeneena.
CrnenoBaTh mpaBwiiaM O€30MacHOM pabOTHI B JIAOOPATOPUH MPU MCIOJIb30BAaHUHU
XUMHUYECKOH MOCYy bl U 000PYAOBaHUS.

BricTpanBath pa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE OTBETHI C OMNOPOW HaA
nH(pOpMaLKIo U3 y4eOHMKA U CIPABOYHBIX MAaTepUAIOB, TPAMOTHO UCIOJIb30BaTh
VM3Y4YEHHBIN NOHATUIHBIN anapaT Kypca XUuMHUU.

Vcnonp30BaTh MpU  BHINOTHEHUH y4YEOHBIX 3aJaHUM TEKCThl Y4eOHUKa,
cripaBouHble Matepuaibl (Ileproandeckyro cucTeMy XUMUYECKUX dJeMeHTOB [l
1. MenpaeneeBa, TabmuIly pacTBOPUMOCTH KHCIIOT, OCHOBaHMI M COJieil B BOJIE,
PIIEKTPOXUMHUYECKUH PsAJl HATIPSKEHUM METaJIOB).

Wcronp30BaTh TpU  BBIMOJHEHWHM  Y4YEOHBIX 3aJaHUl W B IIpoliecce
HCCIICIOBATEIbCKOM eI TCIILHOCTH Hay4YHO-TIONYJIAPHYIO JIUTEpATypy
XUMHUUYECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MaTEpHUaibl, pecypcel MIHTepHeTa
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KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit CHUCTEMBEI
XUMHYECKuX ainemenTto . .
Mennaeneena.

O3HakomieHue ¢  oOpasuamu
METaJIJIOB U HEMETAJIJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
Vlabopamophwiii onvim:
B3aumoaelicTtBue THJIPOKCHUIA

[IMHKAa C pacTBOpaMH KHUCJIOT U
ieJIouei

Tema 9. Xummnueckas
cBsI3b. OKHCJIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peakuumn

(8w

9HeKTp00TpI/IHaTCJ'IBHOCTL aTOMOB
XHUMHUYCCKUX 3JICMCHTOB.

XuMuyeckas CBSA3b (nonHas,
KOBaJIEHTHAs TOJIsIpHAS u
KOBaJICHTHASI HETIOJSIPHA ).

CreneHn OKHCIICHUS.

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

JleMoHcTpanuu
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu: rOpEeHHE, peakuumn

PA3JI0KCHUA, COCTUHCHU A

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

OnpenensaTs BUA XMMUYECKOH CBSI3U B COCIMHEHUM.

OmnpenensiTe CTENEHb OKUCICHUS XUMHUYECKOTO JJIEMEHTa 10 (OpMyIe ero
COEMHEHUSI.

Ornpenensars MeMEHT (BEIIECTBO) — OKUCIUTENb U DJIEMEHT (BEIIECTBO) —
BOCCTAHOBHUTEIIb.

OOBACHATH CYITHOCTB MPOIIECCOB OKUCIIEHUSI M BOCCTAHOBJICHUSI.

CocTaBisATh 3JEKTPOHHBIA OalaHC ¢ y4€TOM 4YHCia OTAAHHBIX M MPHHSITHIX
PIIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peaKIiH.
Vcnonp30BaTh TpPH  BBHINIOJHEHWH Y4YEOHBIX 3aJaHWid TEKCThl Yy4eOHHKa,
CIpaBOYHbIE MaTepUalibl (MEPHOAMUYECKYIO CUCTEMY XMMHMYECKHX 3JIeMEHTOB /.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KUCJIOT, OCHOBaHUN U COJei B BOJAE,
HIIEKTPOXUMUYECKHUN PsIJl HAMTPSDKEHUH METalIOB)
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9 KJIACC

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

TeMmbl,

packpbIBaoIue
AAHHBIN pa3aeJ
MPOrpamMmbli,
M KOJHYECTBO YaCoB,
OTBOJMMOE HA HX

OcHOBHOe coep:KaHue

OcHoBHbBIE BUIbI J€ATEJIbHOCTH oﬁyqamumxcsl

W3MEHEHUU CBOMCTB XMMHUYECKUX
DJIEMEHTOB IEPBBIX TPEX IMEPHUOJOB,
KaJusl, KaJblUsl U UX COEIMHEHUH B
COOTBETCTBUM  C  IIOJIOKEHUEM
DJIEMEHTOB B IEPUOJUYECKOU
CHUCTEME U CTPOCHHEM UX aTOMOB.

Knaccudpukanus u  HOMEHKIATYpa
HEOPraHUYECKUX BEILECTB
(MexxayHapoaHass W TpPUBHAJIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEILECTB,
OTHOCAIINXCS K Pa3Iu4HbIM Kiaccam|
HEOPraHWUYECKUX COCIUHEHUH, HX
FEHETUYECKasl CBA3b HEOPTraHUYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BH/JIbI

U3y4yeHue

Pa3nen 1. BemecTBo u xumndeckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKUE DJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriayoJenue 3Hanui|llepuoanyeckas CUCTEMAKaJIbLUA 110 X NoJ0XKeHuIo B [lepnonnueckoii cucreme /1. 1. Menzaeneesa.
OCHOBHBIX Pa3aeJI0BXUMUYECKUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA U3YUEHHBIX KJIaCCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuchiBaTh OOLIME XHWMHUYECKHME CBOMCTBAa BELIECTB pa3jMUYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B [[TOATBEPKJATh CBOMCTBA IPUMEPAMHM MOJIEKYJSIPHBIX YPABHEHUN XUMHUYECKHX

pEaKIUi.

Onpenensat BHJI XMMHYECKOM CBA3M M TUI KPUCTAUIMYECKON pPEIIETKH
BEIICCTBA.

[IporHO3UpOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpanBaTth pa3BEPHYTbIE IUCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
MH(POPMALIMIO U3 YUeOHHMKA U CIIPABOYHBIX MaTepHaJIOB, IPAMOTHO HCIIOJIb30BaTh
M3y4EHHBIN MOHIATUIHBIN anmapaT Kypca XUMUU.

lcnonp30BaTh MpH  BHINOJIHEHWH  y4YEOHBIX 3aJaHUd U rporecce
HCCIIEA0BATENbCKOM JIEeATEITbHOCTH Hay4YHO-ITONYJIIPHYIO IUTEPATYpy
XUMUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTEpUAIIbI, pecypchl IHTEpHETA

B

XUMHUYECKOM CBA3HU n THUIIbI
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KPUCTaJUIMYECKUX PELIETOK.
3aBHUCHUMOCTh CBOWMCTB BEIIECTB OT
WX CTPOCHUSI.

JlemoHCcTpauMu

1. Mopenun KPUCTAJUIMYECKHUX|
PEIIETOK HEOPTAaHMYECKUX BEIIECTB.
2. Kopotkonepunoanas "
JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit CHCTEMBI
XUMUYeCKuX ajemeHtoB JI. W.
MeHnneneeBa

Tema 1. OcHoOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peakuui
(8 1)

Knaccudukanus XUMHYCCKUX
peaKUMii 10 pa3InYHbIM IPU3HAKaM
(1m0 ymMCIly U COCTaBy y4acTBYIOIIUX
B PEaKLMU BEIECTB, 110 TEIJIOBOMY
s dekTy, o U3MEHEHUIO CTeleHEeH
OKHCIICHUS XUMUYECKUX
DIIEMEHTOB, IO OOPATUMOCTH, IO
Y4aCTHIO KaTajau3aTopa).

JK30- u SH/I0TEPMUYECKUE
peaKIuy, TEPMOXHUMUYECKHE
ypaBHeHUsA. lloHsATHE O CKOpOCTH
XUMHUYECKOW peakuuu. Ilonarue o
TOMOTEHHBIX W TETEepOTEeHHBIX
peakuusax. [Tonstue 00 0OpaTUMBIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsATHE 0 XUMHUECKOM
paBHOBecHH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHYECKOH peakuuu
17§ MIOJIOKCHHE XUMHAYECKOTO
pPaBHOBECHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

PackpbIBaTh CMBICII M3Yy4aeMbIX MOHATHA W IPUMEHITh ITH IOHATUS IIpU
ONMCAHUU CBOMCTB BEILECTB U X IIPEBPALLICHUM.

KnaccupumupoBarh XUMUYECKHUE PEAKIIUH 110 PA3IMYHBIM IPU3HAKAM.

Y cTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEaKLUU OT Pa3IMYHBIX
(hakTopoB.

[IporHo3upoBaTh BO3MOYKHOCTH IIPOTEKAHWS XHMHUYECKUX IIpEBpalICHUN B
Pa3INYHBIX YCIOBHSIX.

Omnpenenars OKUCIUTENL U BOCCTaHOBUTEND B OBP.

CocTaBiATh NEKTPOHHBIN OalaHC peaKLUu.

[Ipou3BOAUTE BBIUUCIECHUS I10 XUMUYECKUM YPABHEHUSAM.

BeicTpanBaTth pa3sBEPHYTHIE IMCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
uHGOpMalKIO U3 y4eOHUKA U CITPABOYHBIX MaTEpUaAIOB, TPAMOTHO HUCIOJIb30BATh
VM3y4YEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU.

lcnonb30BaTh MpU  BHINOJIHEHWH  y4eOHBIX 3aJaHUd U mporecce
MCCIIEI0BATEIBCKON NEATEITbHOCTH Hay4YHO-TTONYJIIPHYIO JIUTEPATYPY
XUMUYECKOTO COJIepKaHUs, CIIPaBOUYHbIE MaTEpUAIIbI, pecypchl IHTepHeTa

B

peakiuu (IIEKTPOHHBIN OamaHC
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OKHUCIINTEIbHO-BOCCTAHOBUTEIIBHOM

PEaKIIVH).

JleMoHCTpa MU

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

2. BosnelicTBue karanu3zaTopa Ha
CKOPOCTb XUMUUYECKON PEaKIIUH.

3. Ilpumepbl HEOOpaTHUMBIX U
00paTUMBIX PEAKIIHIA.

4. Cwmerienue paBHOBecCHUs
XUMHYECKON PEaKIUU.
Boiuucnenusn

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

DJIeKTPOJTUTHYECKASA
UCCOMAIIHS.
XUMHYeCKHE peaknuu B

pacTBopax
(16 4)

Tema 2.

Teopus AJIEKTPOIUTHUECKON
UCCOLUAUU.  JJEKTPOJIUTH U
HE3JIEKTPOJIUTHI. Karunonsr,
AQHHOHBI. MeEXaHW3M JTUCCOITHAIINHI
BEILIECTB C pPa3JIMYHBIMU BHJIAMHU
XUMHYECKON CBSI3H. CreneHb
nmucconnanuu. CUIbHBIE U ClIa0bIe
DJIEKTPOJIUTHI.

Peakmun HOHHOTO oOMeHa,
yCJIOBHSl UX TpoTekaHus. MoHHBIE
YpaBHEHUSI PEaKIIMid.
XuMyUdeckne  CBOMCTBA
OCHOBaHUN ©W  cojeH CBETE
[pe/ICTaBICHUI 00
PIEKTPOJIUTUYECKON  AMCCOLUALIMH.
Cpena  pactBopa. Ilonarue o

KHUCJIOT,
B

CUAPOIIN3E COJICH.

PackpplBaThb  CMBICI M3Yy4aeMbIX IOHATHM, a TaKXkKe CMBICI
AIIEKTPOJINTUYECKON UCCOLIUAIIH.

OOBACHATH NPUYUHBI HJIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB.
CocTaBiaTh ypaBHEHHUS IUCCOLIMALIMM KHUCJIOT, LIEJIOYed M CoJied, IOJIHbIE U
COKpAIlIEHHbIC HIOHHBIE YPaBHEHUS XUMHUECKUX PEeaKLUii HOHHOTO OOMEHa.
[I1aHupoBaTh W OCYUIECTBIIATh Ha TNPAKTHUKE XUMHYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOIIOCHNUS, IEJIaTh BHIBOJIBI IO PE3Y/IbTaTaM SKCIEPUMEHTA.
CnenoBate mpaBuiiaMm Oe3onacHoi paOOThl B JIaOOpaTOPUH MPHU HCIOIb30BAHUU
XMMUYECKOH MOCYbl 1 000py10BaHHUS.

[Ipon3BOIUTH BHIYMCIEHUS IO XUMUYECKUM YPaBHEHUSIM.

BricTpanBaTh pa3BEPHYTHIE NHCBMEHHBIE U YCTHBIE OTBETHI C OIOPOMl Ha
nH(pOpMaLKIO0 U3 y4eOHHMKA U CIIPABOYHBIX MaTE€pPHUAJIOB, IPaMOTHO HCIIOIb30BaTh
W3Y4YEHHBIN MIOHATUMHBIN ammapaTr Kypca XUMHUU.

Vcronp30BaTh MpW  BBINIOJTHEHUM  yYEOHBIX  3aJaHUM | npouecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEpPATypy

XAMHYECKOTO COJIEPaHMs, CIPAaBOYHBIE MaTepualbl, pecypchl IHTepHeTa

TEeOpUn

B
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KauecTBeHHBIE peakUuu Ha
KaTHOHBI U AaHUOHBI.
J/leMOHCTpaLUU

DJIEKTpUYECKast IIPOBOJAMMOCTD
PAcTBOPOB  BEILECTB; JIBUXKCHME
HMOHOB B JICKTPHYECKOM TOJIE.
OnbITHI, WTIOCTPUPYIOLIHE
NPU3HAKU TPOTEKaHHWS PeaKIui
HOHHOro obmeHa. OmbITBl IO
OINpPEENICHUIO CPEbl B pacTBOpax
coJiei (XJopuaa HaTpHs, KapOoHaTa
HaTpUs, XJOpUaa LIUHKA).
JIaGopaTopHble M NpaKTHYeCKHe

padoThI

Vlabopamopmwiii onvim:
PeakmmnmnoHHOTO oOMeHa B
pacTBOpax ANEKTPOIHUTOB:

cynbpara wmenu(ll) u ménoun,
KapOoHaTa HATpuUs U  COJISHOM
KUCJIOTBI, PEaKIUsl HEeUTpaau3auuu
MEXIYy THUAPOKCUIOM Kalus U
COJITHOM KUCIIOTOM.

[ Ipaxmuyeckas paboma:

No 1. Pemenne
DKCIIEPUMEHTANIBHBIX ~ 337a4 10
TEME.

\Botuucnenus

— 10 YpaBHEHHUSAM XUMHUYECKUX
peakuui

Paznen 2. Hemeranbl u ux coennHenusi (34 v)
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Tema 3.
XapaKTepUCTHKA
XHUMHYECKUX DJIEMEHTOB

VIIA-rpynnsl. I'ajiorenst
(6 9)

Oo1as

OO61mas XapaKTepUCTHKA
raJoreHoB. OcobenHoCTH
CTPOCHHUS aTOMOB ITHUX

5JIEMEHTOB, XapaKTEpPHBIE JUJISl HUX
cTenieHu okucieHus. CtpoeHue u
dusnyeckue CBOWCTBA MPOCTHIX
BELIECTB raJIOr€HOB.
XUMHYECKUE CBONCTBa Ha
npuMepe XxJjopa (B3auMOJEHCTBHE
C  MeTaulaMHM, HEMeTaJJlaMu,
[IeJI0YaMHM ). XI10pOBOAOPOSI.
ConsiHasg KHUCIIOTa, XUMHUYECKHUE
CBOMCTBA, IIOJIy4YEHHUE,
[IPUMEHEHUE. KauectBennsie
peakLyy Ha rajloreHHIMOHBI.
[lelicTBUE XJIOpa M XJOPOBOAOPOJA
Ha OpraHu3M YyeJIoBeKa.
Baxneinmue  xjaopuasl M HUX
HaXO0X/IEHUE B IIPUPO/IE.
JleMOHCTpan U
Buneomarepuaisl:
U UX COEIMHEHUS.
OO0pa31bl XJIOPUIOB.
JlabopaTopHble
NpaKkTH4YecKue padoTbl
Vlabopamopmubwiii onvim:
PacniozHaBanne

XJIOPU]I-UOHOB.

[ Ipaxmuueckas paboma:

Ne 2. TTomydeHue CONSIHONW KHCIIOTHI,
U3y4eHue e€ CBOMCTB.

Boviuucnenusn

TaJIOrCHbI

u

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB HEMETAJUIOB M HX
COEAMHEHUH B Mpezeax MallblX IepUoJIOB U INIaBHbIX noarpymnn [lepuoanyeckoit
CUCTEMbI XUMHUUYECKUX JIEMEHTOB C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKHE U XMMHYECKHE CBOMCTBA IPOCTBHIX BEILECTB
rajJOr€HOB (Ha IPUMEpE XJIOpa) U CIOKHBIX BELIECTB (XJI0POBOLOPOJA, XJIOpUIA
HaTpHs), CIIOCOOB! MX MOIYYEHUs, IPUMEHEHHE U 3HAUCHHE B IPUPOAE U JKU3HU
4EJI0BEKA.

OnpenensaTs raloOreHUIMOHbI B PaCTBOPE.

[lnaHupoBaTh M OCYLIECTBISTH HAa IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOJIUTH HAOIIOACHNUS, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBath mpaBwiaM Oe30macHOi paboThl B TaOOPAaTOPHH MPHU HCIOIH30BAHUU
XMMHUYECKOH MOCY/Ibl M 000py10BaHHUS.

BoicTpanBaTth pa3BEPHYTHIE INUCBMEHHBIE M YCTHBIE OTBETHl C ONOPOM Ha
MH(POPMALIMIO U3 ydeOHUKA U CIPABOYHBIX MaTepUalIOB, TPAMOTHO MCIOJIb30BaTh
V3Y4YECHHBIM OHATHUWHBIN annapar Kypca XUMMHUH.

lcnonp30BaTh MpU  BBIIOJHEHWM  y4YeOHBIX 3aJaHUi U nporecce
HCCIIEI0BATEIbCKON JESITEIbHOCTH HAy4YHO-MOMYJISIPHYIO JIUTEepaTypy
XUMHYECKOTO COJEPKaHUs, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHETa

B

— N0 YPAaBHCHUAM XHUMHUYCCKUX
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peakuuid, €CJIn OJIUH u3
peareHToB J1aH B U30BITKE;
00BEMOB  Ta30B IO YPAaBHEHUI]
peakuMu  Ha  OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

Tema 4,
XapaKTepUCTHKA
XHMHYECKHX 3J1eMEHTOB
VIA-rpynnbl. Cepa u eé
coeuHeHHH (8 u)

Oomas

OO0miast XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynmel. Ocobennoctn
CTPOEHHUSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHbIE M HUX CTEHEeHH
OKHCIICHUS. CrpoeHnue 51
dbusznyeckue CBOMCTBA  MPOCTHIX
BEIIECTB — KHUCIIOPO/a U CEPHI.
AJUIOTpOIIHBIE MoaupUKaIII
KHCIIOPOJa MU Cepbl. XHMHYECKHUE
cBoiictBa  ceprl. CepoBomopof,
CTpOEHUE, dbuznveckue 51
XUMUYECKHe CBOMCTBA. OKcUab
cepbl Kak MIpeICTaBUTENH
KHCIIOTHBIX  OKcuaoB.  CepHas
KHUCII0Ta, GU3NYECKUE

1 XMMUYECKHUE CBOWCTBA (00IIME Kak
MpeJCcTaBuTeNsd Kjacca KUCIOT U
cneuuduyeckue), MpuMeHEHHE.
XUMHUYECKUE pEaKInu, JexKaume B
OCHOBE IPOMBIIIIEHHOTO Crocoba
[IOJTy4YEeHUS CEPHOM  KHCIIOTHI.
Armmapartbl ¥ TMPOTEKAIONIMe B HHUX
MPOLIECCHI (Ha  mpm- Mepe
MIPOU3BOJCTBA CEPHON KHUCIIOTHI).
Comnun CEepHOM KHUCJIOTBHI,
KaueCTBEHHAs! peakuus Ha
cynbdaT-uoH.

Haxoxaenue cepbl 1 €€ COeqMHEHUI

OOBsicHATH 00OLIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
VIA-rpynnsl 1 uX COEIMHEHUN C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (U3MUECKUE M XMUMHUYECKHE CBOWCTBA MPOCTOTO BEIISCTBA
cepbl M €€ COeOUHEHHH (CepoBOAOPOJa, OKCHUIOB CEpbl, CEPHOU KHCIOTHI,
Ccynb(}haToB), COCOOBI WX MOJNyYCHUs, MPUMEHEHUE W 3HAYCHUE B IMPHUPOJAC U
PKU3HU YETIOBEKa.

Onpenenars Hanuuue cyib(paT-nHOHOB B PaCTBOPE.

OOBACHATH CYHIHOCTh JKOJOTHYECKUX MpPOOJieM, CBS3aHHBIX C MepepaboTKOM
COCTMHEHUH CEPBI.

[[1anupoBaTh M OCYLIECTBISATH Ha TMPAKTUKE XUMHUYECKHE DSKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOJICHUS, IeTIaTh BEIBOBI IO pe3yIbTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiaMm 0e30mMacHOil paboThl B Ja00OpaTOpUu MPU HCIOIb30BAHUU
XUMHUYECKON TTOCY/IbI K 000pYAOBaHMUS.

[Ipon3BOUTE BBIUUCIEHUS [0 XUMUYECKUM YPABHEHUSAM.

Vcrionp30BaTh TIpU  BBITIOJIHEHUH  YYEOHBIX 3aJaHUl  TEKCThl ydeOHUKa,
cripaBouHble Marepuainsl (Ilepuoguyeckyro cucremy XMMHUYECKUX 31eMeHTOB /1.
W. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN M COJIEH B BOJE,
PIEKTPOXUMUUYECKUH psAJl HAIPSHKEHUI METAIIOB).

Vcronp30BaTh TIPH  BBIMOJTHEHWW  Y4eOHBIX 3aJaHUd W B MpOIEcCe
MCCIIE10BATENbCKOM JeATETbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COICpIKaHUsI, CIPAaBOYHBIC MaTepHaIbl, pecypchl HTepHeTa

9JICMCHTOB
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B IIPUPOLE. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIEH Cpenbl
COCAMHCHUSAMU CCPbI (KI/ICJIOTHBIG

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

Komnekuuu (Buaeomarepuaibl):
cepa u €€ COeIMHECHUS.
OOyrnuBaHue caxapa IO
eliCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KUCJIOTHI.

JlabopaTopHble U MPaKTHYECKHE

Tema S.
XapaKTepUCTHKA
XHMHYECKHX 3J1€MEHTOB
VA-rpynnsl. A3or,
ochop U 170.¢
coequnenus (10 )

Oo0masn

padoThI
Jlabopamophule onvimol.
OObHapyxeHue Cynb(aT-uoHOB.
B3aumoneiictBue  pa3zbaBiieHHON
CEPHOM KUCJIOTHI C IUHKOM.
Boiuucnenusn
— IO YPaBHEHMSM  XUMHYECKHX
peakui;
— MacCOBOM JIOJIM BBIXO/A MMPOYKTA|
peakuuu
OO011ast XapakTepUCTUKA JIEMEHTOB
V A-rpynmibl. OcobenHoctu

CTPOEHHUSI aTOMOB 3TUX JJIEMEHTOB,
XAPaKTEPHBIC OJId HHUX CTCIICHU
OKHUCJICHHUS.

A30T, pacnpocTpaHEHHE B TPHUPOJIE,
dbusznyecKrue U XUMUYECKUE CBOMCTBA.
Kpyrosoport a3ota B ipupoe.
AMMUak, ero ¢usnyecKkue U

XUMHUYCCKUC CBOfICTBa, ITOJIYUCHUC

OOBsiCHATH 0OIIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB 3JIEMEHTOB
'V A-rpynmsl ¥ UX COEJUHEHUN ¢ YYETOM CTPOEHHUS UX aTOMOB.

XapakTepHu30BaTh (pu3nUecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB a30Ta
u ¢dochopa U MX COCIUHECHHMHA (aMMHUaKa, COJIEW aMMOHHS, a30THOW KHUCIJIOTHI,
HUTpaTOB, okcuaa pocdopa(V) u dochopHoii KUCIOTHI, pochaToB), CIOCOOBI UX
MOJTy4YCHUsI, TIPUMEHEHUE U 3HAYEHUE B IPUPOJIC

U J)KU3HU YeJIOBeKa.

Omnpenensats HOHBI aMMOHUSA U GocaT-uOHBI B paCTBOPE.

OOBSACHATH CYIIHOCTh 3KOJOTHMUECKUX MpOOJeM, CBS3aHHBIX C HaXOXKICHHUEM
coeTMHEHUH a30Ta B ocdopa B OKPYKAIOIICH cpeie.
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U [IPUMCHCHHUC. Conu AdMMOHMUA, UX

buznvecKue
174 XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE. KauecTBennas

PCaKnus Ha HOHbI aMMOHUA.
A30THas KHCIIOTa, €€ pusndyeckne

U XHMHYECKHE CBOMcTBa (0OmIue
KaK IPEJCTAaBUTENS KJlacca KHUCIOT
u cneuupuyeckue). McnonpzoBanue
HUTPATOB W COJICl aMMOHHS B

Ka4yecTBe MUHEPATHHBIX
y10OpeHuil.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollel cpeibl COeMHEHUSIMH
a30Ta (KUCTIOTHBIE IOKIH,
3arpsi3HEHUE BO3AyXa, TMOYBBI H
BOZIOEMOB).

docodop, IJIOTPOIHbIE
MOAU(UKAIII docdopa,
¢duznueckue u XUMHYECKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopnas
KHUCJIOTA, dbuznveckue u

XMMHUYECKHE CBOMCTBA, MOJyYEHHE.
KauectBenHnas peaxkuus Ha
dochaT-noHbI.

Hcnons3oBanue docharos B
Ka4yeCcTBE MUHEPAIbHBIX YI100pEHUH.
3arpsi3HeHue MPUPOTHBIX BOJOEMOB

dochatamu.

JleMOHCTpaL U1

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopneiicreue

[[1anupoBaTh M OCYLIECTBISITH HAa IPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOACHNUS, 1eJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBarpk mpaBmiiaM 0e30macHOi paboThl B 1aOOpaTOPHH MPU HCIOIH30BAHUU
XMMHUYECKOH MOCYbl U 000py10BaHHUS.

[Ipon3BOINTH BBIYMCIIEHUS 10 XUMUYECKUM YPaBHEHUSM.

lcnonb30BaTh IpU  BBIIOJHEHWM Y4YEOHBIX 3aJaHMM TEKCThl YydeOHMKa,
CIIPaBOYHBIE MaTepUalbl (IEPUOAUYECKYI0 CUCTEMY XUMHUYECKUX 3j1eMeHTOB /l.
1. MenneneeBa, TabauIly paCTBOPUMOCTH KHCJIOT, OCHOBAaHHUU M COJICH B BOJE,
PIIEKTPOXUMUYECKUH pAAJl HATIPSKEHUN METaJIOB).

lVcnonb30BaTh IpU  BHINOJIHEHHMH y4eOHBIX 3aJaHMd W B Ipolecce
MCCIIEI0BATEIbCKOM JESITEIbHOCTH HAy4YHO-ITOMYJISIPHYIO JUTEpaTypy
XMMUYECKOI'0 CO/IEPIKaHus, CIIPABOYHbIE MaTepHalbl, pecypchl IHTepHeTa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCIIOTHI C MEIbIO.

JlaboparopHble U NMpaKkTHYeCKHe
padoThI

JlabopamopHvie onvimul.

1. BsaumozeiictBue coyien
aMMOHUS ¢ MIEI0YBIO.
2. OsHakomJIeHHE C O0Opa3mamu

A30THBIX M (POCHOPHBIX yIOOPEHUH.

lIpaxmuuyeckas paboma:

Ne 3. Tlomydenwme

W3y4YEHUE €ro CBOMCTB.

Bovluucnenusn

— I10 YPaBHEHUSAM XUMHUYECKUX
CaKIUI

aMMHMaKa,

Tema 6.
XapAKTePHUCTHKA
XMMHYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa M KpeMHU U
WX COCAMHECHUS

(10 u)

Oomas

Yraepon, aJUIOTPOIHBIE
Mo (UKaIK, pacIpOCTpaHEHHE B
MIPUPOE, ¢buznueckue u
XMMHUYECKHE CBOMCTBA.

A icopOrnius. Kpyrosoport
YIJIepoa B IPUPOJIE.

Oxcupapl yriepona, ux pu3nyecKkue
U XUMUYECKHE CBOMCTBA, UX
eCcTBUE Ha JKUBBIE OPTaHU3MBI,
[OJIyuYEeHUE

U I[PUMEHEHHE. OKOJOTMYECKHE
NpoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); TUTIOTE3a
rI100aFHOTO MOTETJICHUS KIIMMAaTa;
MapHUKOBBIN YPEKT.

YronbpHas KUCIOTa U €€ COJU, UX
buznueckue u XUMUYECKHE

CBOMCTBA, MIOJTy4YECHHUE U

OOBbsACHATH O00IIKME 3aKOHOMEPHOCTM B M3MEHEHHM CBOMCTB
[VA-rpynnel 1 ux COeAMHEHUN ¢ y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu3oBarh (pU3NUECKUE

W XMMHYECKHE CBOWMCTBA IIPOCTBIX BEIIECTB YIJIEPOAA M KPEMHUS M HX
COeIMHEHUN (OKCHJIOB YIJepo/a, YrOJbHOM KHCIOTHI, KapOOHATOB, OKCHIA
KPEeMHHUS, KPEMHHUEBOW KHCIOTBI, CUJIMKATOB), CHOCOOBI HUX MOJYYCHHMS,
[IPUMEHEHNE U 3HAYE€HUE B PUPOJIE U KU3HU YETIOBEKa.

Onpenensate kKapOOHAT- U CUIIUKAT- HOHBI B PACTBOPE.

OOBACHATH CYHUIHOCTh JKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C HaXOXXICHHEM
YTJIEKUCIIOTO T'a3a B OKPYIKaIOLIEN cpese.

WnmrocTpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKHX COEIMHEHUN yriepojga |
OpraHMYECKUX BEIIECTB.

[InanupoBaTh M OCYLIECTBISITH HAa TMPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOJIUTH HaOJIOAEHUS, JeaTh BBIBOBI 10 pe3yabTaTaM 3KCIIEPHUMEHTA.
CnenoBath npaBuiaMm 0e30macHOil paboThl B Ja00paToOpuu MpPU HMCIOIb30BAHUU
XMMUYECKOH MOCYbI 1 000pyI0BaHHUS.

Vcnonp30BaTh MpU  BHINOJHEHUH YUEOHBIX 3aJaHUM TEKCThl y4eOHHKa,
cnpaBoyHble MaTepuaisl (Ilepuoguyeckyro cucteMy XMMHUYECKHX 31€MEHTOB Jl.

9JICMCHTOB
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[IPUMEHEHUE. KauecrBeHHas
peakiys Ha KapOOHAT-UOHBI.
lcnionp3oBanne KapOOHATOB B

OBITY, MeIULMHE,
MPOMBIIIIJICHHOCTH, CEJIbCKOM
XO3sHCTBE.

[lepBoHavanbHble  MOHATUS 00

OpraHWYEeCKUX BEIIeCTBaX KakK o
COEIUHEHUAX yriepoja:
0COOEHHOCTH COCTaBa M CTPOCHHS.
[loHsgTie 0 OHMOJIOTMYECKH Ba)KHBIX

BEIIIECTBAX: KHUpax, Oenkax,
YTJIEBOJAX. MarepuasibHOE
€/IMHCTBO OpPraHUYEeCcKuX u

HEOPraHUYECKUX COEAMHEHUN.
Kpemuwuii, ero ¢usuyeckue w
XMMHYECKHE CBOMCTBA, MOJTYyYECHHE
U IIPUMEHEHUE B DJIEKTPOHUKE.
CoenvHEHUsS KPEMHHUS B MHPUPOJE.
OO0mue mpeacTaBieHus 00 OKCHUJE
kpemuuss(IV) um  kpemHueBoit
KHCJIIOTE. Cunukarsl, ux
MCII0JIb30BaHUE B OBITY, MEJIULIMHE,
[MPOMBIIUIEHHOCTH.  BaxkHeunmmue
CTPOUTENIbHbBIE MaTepUaIbl:
KepaMHuKa, CTeKJIO, IIEeMEHT, OeTOH,
YKEJIe300€TOH. [IpoGnembr
06e301acHOro HCIIOJIb30BaHUS
CTPOUTENIbHBIX  MaTepHajoB B
[OBCEIHEBHOM JKU3HH.
J/leMOHCTpaLUK

Mopenn KpUCTAIINYECKUX PEMIETOK
ajmMasa, rpagura, MOJIEKYJIbI

1. MenpeneeBa, Tabnuily pacTBOPUMOCTH KHCIIOT, OCHOBAHUHM U COJiel B BOJE,
HIIEKTPOXUMUYECKUN PsIJl HAIIPSDKEHUH METAIlIOB).

lVcnonp30BaTh MpHU  BBIIOJHEHWM  y4eOHBIX 3aJaHMii M B IIpoLecce
M CCIIe10BaTeIbCKON JeSITEIbHOCTH HaY4YHO-TIOMYJIAPHYIO JUTEpaTypy
XMMHUECKOT'O COJIEpyKaHus, CIIPaBOUYHbIE MaTepUalibl, pecypchbl IHTepHETa
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bynnepena.

AncopOrvsi pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuaist:
CUJIMKATHASI IPOMBIIIJIEHHOCTb.
Mozenu MOJEKYJI OpPraHMYeCKHX
BELLECTB.

JlaGopaTopHble M NpPaKTH4YeCKHE

padoThI
Vlabopamopuwiii onvim:
KauectBeHHast peaxuus Ha

KapOOHAT-HOH.

[/ Ipakmuueckue pabomul:

Ne 4. IlonyueHue yriekucioro rasa
KauecTBeHHast peaxius H4
KapOOHAT-HOH.

NeS. Pemenne skcrepuMeHTaIbHBIX
3a1a4 1o teme «Hemeramisy.
Boiuucnenusn

— 10 YpPaBHEHUSM XHUMHUYECKUX
[pEaKIyii, ec’u OJUMH M3 PEarcHTOB
TaH B BHJIE BOJAHOTO pacTBOpa ¢

N3BECTHOU MaCCOBOU JI0JIEN
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10 KJIACC

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

TeMmbl,

packpbIBaoIue
AAHHBIN pa3aeJ
MPOrpamMmbli,
M KOJHYECTBO YaCoB,
OTBOJMMOE HA HX

H3yYCHUE

OcHOBHOe coep:KaHue

OcHoBHbBIE BUIbI J€ATEJIbHOCTH 06yqa1011mxcn

Pa3zgea 1. MeTaJiibl M X CO

equnenus (50 u)

(10 u)

Tema 1. O0mue CBoﬁCTBaJO6ma;1
METaJI0B

XapaKkTEepPUCTUKA
XUMHUYECKHUX JJIEMEHTOB —
METaJJIOB  Ha  OCHOBAaHUU  MX
nonoxkeHnss B Ilepuoanueckoi

CHCTEME XMMHUYECKHX DJICMCHTOB
JI. 1. MeHnneneeBa U CTpOeHUs
atomoB.  CTpoeHHe  MeETaIoB.
MeTannndeckas CBSI3b 171
MeTaJuIMuecKasi KpHUCTAJUIMYecKas
peneTka. DNEeKTPOXUMHUYECKHUM
psia HaIpsHKEeHU! METaJIJIOB.
dusnueckue i XAMUYECKHE
CBOMCTBa METaJIJIOB. OOmue
CIIOCOOBI MOTYYEHUS METAJIJIOB.

[loHsiTHE O KOpPPO3UU METAIOB M
OCHOBHEIE CIIOCOOBI  3aIlllUTHI  OT
koppo3uu. CruiaBel (cTalnb, YyTyH,

PackpbIBaThb CMBICH HM3y4aeMbIX IOHATHM M NPUMEHATb 3TH IOHATUSA IIPU
OINMCAHUU CBOMCTB BEILECTB U UX IPEBPALLECHUMN.

OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB
U UX COEIMHEHUI C y4€TOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOCHHE METAJIOB, oOuMe (U3MYecKue M XMMUYECKHe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 00IIUE CIOCOOBI MOTYYEHUSI METAJIIOB.

CnenoBath mpaBmiiaM 0e30macHOW pabOThl B J1a0OpaTOPUU MPU HCIIOIb30BAHUU
XMMHUYECKOH MOCYbl K 000py10BaHHUS.

[1pon3BOINTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh MpH  BBINOJHEHWM Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
cnpaBoyHble MaTepuaibl (I[lepuognueckyro cucreMy XMMHUECKUX AJI€MEHTOB /Jl.
1. MenpaeneeBa, TaOIUIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHM M cojel B BOJE,
PIEKTPOXUMUYECKUH PsIJl HAPSKEHUM METaIOB).

Vcnonp3oBaTh MpH  BBHINOJHEHHMM Y4eOHBIX 3aJaHMd M B Ipolecce
1CCIIeI0BAaTEIbCKON NeSITeIbHOCTH HayYHO-MIOMYJISIPHYIO JUTEpaTypy
XMMHYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchbl IHTepHETa

TFOPATFOMHUHHIM, OpoH3a), X
[IPUMEHEHNE B ObITY u
[IPOMBIIIJICHHOCTH.

JleMoHCcTpan U
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O3nakomiieHue c oOpa3mamu
METaJIoB u CIIJIaBOB, ux
¢usnyeckuMu cBoiictBamMmu. Mojenu
KPHCTAJUTMYECKUX penéTok
METaJUIOB.

Buneomarepuarsl: KOppOo3Hs]
METaJUIOB.

JlabopaTopHble U NMPaKTHYECKUE
padoThI

Vlabopamoprule onvimul:
O3zHakomyeHue ¢  obOpasuamu
CILJIABOB METAJLIOB.

3aBUCUMOCTh CKOpPOCTH

peaKkuy MeTajljla C KUCIOTOU

OT IPHUPOJIbI METAJLIA.

Buviuucnenusn

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

Tema 2. Baxueiimue
METAJIbI 7 ux
COCIMHEHUS

(40 a)

[Ilenounbie MeTaibl. [Tooxxenue B
[Iepuoanueckon CUCTEME
XUMHUYECKux dnementor J[. U,
MeHeneeBa, CTPOEHHUE aTOMOB.
HaxoxneHue B npupoze.
duznueckue U XUMHUYECKHUE
CBOMCTBa (Ha mpHUMepe HATpus U
Kainusi). OKCUAbl U TUAPOKCHUIBI
HaTpusi W Kamus. [IpumeHeHue
[IeJJOYHBIX METAJUIOB HW  HX
COEeIUHEHNH.
[IleouHO3EMENBHBIE  METAJIbI
MAarHuii M KaJblIMM, CTPOEHHUE

aTOMOB. ITonoxxeuwue B

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJNIOB
B IPYMNIAX U UX COEAUHEHUHN C yUETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh (U3NYECKUE U XUMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB
METAJUIOB U HUX COEJUHEHUH (OKCHIOB, THAPOKCUIOB, COJieil), crocoObl uX
[OJIy4EHUs1, IPUMEHEHUE U 3HAYEHUE B IPUPOJE U )KU3HHU YEIOBEKa.
Pacrio3HaBaTh C MOMOIIBIO KAYECTBEHHBIX PEaKIMil HOHBI METAIJIOB (MarHus,
QTFOMUHUS, IIMHKA, JKeJIe3a, MeJH ).

[InanupoBaTh W OCYIIECTBIATH HAa NPAKTHUKE XMMHUYECKHUE OKCIIEPUMEHTHI,
[POBOAUTH HAOJIOIEHNS, JIeaTh BHIBOJIBI 110 pe3yjIbTaTaM SKCIIEPUMEHTA.
CrnenoBath npaBuiamMm 0e30macHOi paboThl B 1aOOpaTOPUM MPHU UCIIOIb30BAHUH
XUMHUYECKON MOCYbI U 000pYIOBaHMUS.

[Ipon3BOINTE BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSM.

BricTpanBath pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nH(pOpPMAaLIKIO U3 YUeOHHKA U CITPABOYHBIX MaTEpHaJIOB, IPAMOTHO HCIOJIb30BATh
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[Ileprnonnueckout CUCTEME
xumMudeckux osiaementos J. .
MeHneseena.

Haxoxxneaue B pUupoae.
PDuznueckue U  XHUMHUYECKHUE
CBOIICTBA. Baxueiimue

COC/IMHECHUSI KaJblusl (OKCHUJ,
rUIpoOKCHI, coin). JKECTKoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs.
AJTIOMUHUM. Ilonoxxenue B
[Ileprnonnueckoiut cucreme
xuMudeckux snemMeHTtoB J[. .
MenpaeneeBa, CTPOCHHE aToMa.
Haxoxaenue B pUPOJIE.
duzngeckue U XHUMHUYECCKHEC
CBOMCTBA. AwmdoTtepHbie
CBOMCTBA OKCHJIAa U TUAPOKCHUIA.
Keneso. [Monoxenue B
[leproanaeckoi cucreme
XUMHUYECKHUX DJIEMEHTOB

JI. . Menneneena, CTPOCHUE
atroma. Haxoxnenue B mpupoje,
dusznyeckue "u XUMHYIECKHUE
cBoiictBa. OKCHUIbI, THJPOKCH]IbI
u conu xenesa(ll)

u >xene3a(lll).

JleMoHcTpannu

B3anmoneiictBue HATpUsd C
BOJI0M. OKpallluBaHWE MJIAMEHU
MOHAMHU HATPHUS U KaJTHS.

OxkpamuBanue IUIaMeHU
MOHAMU KaJIbITH.
B3anmonencrsue OKcHIa

M3yYCHHBIN MOHATUHUHBIN alapar Kypca XUMHHU.

Vcronb30BaTh TpU  BBINIOJHEHWH  YYEOHBIX 3aJaHU W B IIpoIEecce
M CCIIEIOBATEIHCKOMN JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COJIEp KaHMs, CIIPaBOYHbIE MaTepualbl, pecypcbl MHTepHeTa
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KaJIbLIMS C BOOOMW.
Buneomarepualibi: ropeHue
bKeJie3a B KUCJIOPOAE U XJIope.
JlabopaTropHble M NpaKTHYECKHE
padoThI Jlabopamopnwie
onvimol: O3HakomIIeHUE c
oOpasnamMul  aJFOMUHHUSI H  €ro
CILJIaBOB.

AmdoTepHbIe CBOMCTBa
rUAPOKCHUIA aTTFOMUHUS.
KauecTBeHHBIC peaKkIMy HAUOHBI
Kesesa.

[ Ipakmuueckue pabomuw:

Ne 6. JKécrkocth BOIBI WU
METOABI €€ YCTPAaHECHUS.

No 7. Pemenune
DKCIIEPUMEHTAJIFHBIX 3a/Jad 0
Teme «MeTtasuib.
Botuucnenusn

— 10 YpaBHEHUSIM
XMMHUYECKUX pEaKlui, eciu
OIWUH W3 pPEareHToB JIaH B
U30BITKE WM  COAEPKUT
NPUMECH;

MacCOBOU J10JTA BbIXO/14
NPOJIyKTa PCAKITUHN

Pa3znen 4. Xumusi u okpy:karomasn cpeaa (6 u)
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Tema 3. BemecrBa wu |HoBbie MaTepuaibl U TEXHOJIOTHU [ XApaKTEPH30BaTh POJIb XMMHUU B pa3- JUYHBIX cdepax EATEIBHOCTH JIOJCH,
MaTepuajbl B JKHM3HM (BemiectBa WM marepualibl BOCHOBHBIE BELIECTBA W MaTEpHUalibl, MPUMEHSAEMbIE B >KM3HU COBPEMEHHOIO
JeJI0BeKAa MOBCEJIHEBHOM >KM3HU YEJIOBEKA/YeIOBEKA.
(6 1) XUMUS U 3J0POBBE. OOBsACHATH YCIOBUA 0€30MacHOr0 HCIOIb30BaHHUS BEHIECTB M XUMHUYECKUX
be3zonacHoe  HCIONIB30BAaHUE  |[PEAKIHA B OBITY.
BCILICCTB MU XUMHYECKHUX  |AHaIM3upoBaTh U KPUTUYECKH OILICHWBATh HH(OpMALMIO O  BIUSHUU
[peakIuii B OBITY. [MPOMBILIJICHHOCTH, CEJIbCKOr0 XO034iCTBa, TPAaHCHIOpPTa W JAp. Ha COCTOSHUE
[Ipupoaubie WCTOYHHUKH |OKPYXKAIOUIEH cpeabl.
YTJIEBOJOPOJIOB (yronb, [YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb P XUMUYECKUX 0KOTaX U OTPABJICHHSIX.
OPUPOIHBIN ras, HedTh), [[IpuHHMaTh yyacTue B 00CYXKIEHUU MPOOIEM XUMUUYECKON U AKOJIOTUYECKOM
MPOIYKTHI UX MEPEePAOOTKH, UX |[HAMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TO3UIUIO [0 TMpodiieMe U
poJib npeiaraTh BO3MOKHBIE ITyTU €€ pelIeHHs
B OBITY U IMPOMBIIIJICHHOCTH.
OCHOBBI AKOJIOTMYECKOMI
PaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karo- IIeu
Ccpelbl (mpenenbHO
JT0ITyCTUMAsT KOHIICHTpAIUS
BeniectB — [1JIK).
Ponp xumum B peHIeHUH
SKOJIOTMYECKUX MPpodIeM
O06o0menne
MPOIICHHOI0 Kypca
(10 gacos)

[Ipu paspaboTke paboyeil mnporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOKHOCTU
MCIIOJIb30BAHUS AJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBJISIOMIUXCS Y4EOHO-METOIUYECKUMU MaTepuaiaMu
(MyJIBTUMEIUUHBIE TPOTPAMMBI, AJIEKTPOHHBIE YUEOHUKHU U 33JJaUHHUKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTYyaJIbHbIE JabopaTopuu,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMU HU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIbB3YEeMbIMU [JIsi OOYYEHHS M BOCIUTAHUS
oOyuaronuxcst ¢ HOJIA, npeicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIOUUMHU TUJAKTUYECKUE BO3MOKHOCTU
HKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00pa30BaHUU.
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IHoaxoabl K OlIeHUBAHUIO IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy oOuUEHMBAHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJA HeoOXoAMMO YYUTHIBaTh TaKU€ WHIWBUAYaIbHBIC
OCOOEHHOCTH HMX pPa3BUTHSI, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQ/ICHUS YCTHOM KCIPECCUBHOM pPeublo, ypOBEHb pabOTOCIIOCOOHOCTH Ha YPOKE
(McTOIIAEMOCTh ILEHTPAJILHOM HEpBHOU cucTembl). Mcxonst U3 3TOro, yuyurtenb
WCIIONIB3YET ISl YYAIUXCS HWHIUBUIyaAIbHBIE (OPMBI KOHTPOJIS PE3yIbTaTOB
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.

CneunaJjibHble YCJI0BHSA peaTu3aluu JUCHUILIHHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJU4ue MEPCOHAIBHBIX KOMIIBIOTEPOB,
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
MaKCHUMaJIbHO BO3MOXKHBIX ISl HETO PE3yIbTaTOB OOyUCHUS.
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