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Pabouas mporpamMma Mo XHMHHU Ha ypPOBHE OCHOBHOTO OOIIIETo
oOpa3oBaHMsI COCTaBJIEHa Ha OCHOBE TpebGoBaHUI K pe3yiapTaTraM
OCBOCHHSI OCHOBHOHW 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus, IMpeacTaBlIeHHbBIX B deaepadbHOM TO-
CyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe OCHOBHOTO OOIIEro
oOpazoBaHMsA, ¢ y4ETOM pacHpeAeN€HHBIX IO KijlaccaM IpoBepsie-
MBIX TpeOOBaHWH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW oOpa3oBa-
TEJIBHOM MPOrpaMMBI OCHOBHOTO OOIIIEro oOpa3oBaHUs M 3JIEMEHTOB
comeprKaHMsA, NMPEICTABICHHBIX B YHHUBEPCAIbHOM KoaudukaTtope
o XWMHH, a TakKe Ha ocHoBe IIporpamMMmbel BocHUTaHUS
00ydJaromuxcsi Ipy NOJYYEHUH OCHOBHOTI'O OOIIero o0pa3oBaHUsI U
¢ yuérom Konmenmuwm mnpenopaBaHusi y4eOHOTO IpeaMeTa
«Xumuss» B oOpa3zoBaTelnbHBIX oOpraHmszanmsax Poccutickoit denepa-
MM, PEAIM3YIOUIMX OCHOBHBIE O0IIC00pa3oBaTelibHbIE IPOrPaMMBbI
(ytB . Pemenunem Komnernm Munnpocpemenuss Poccun, mporToxon
ot 03.12.2019 N ITK-4BH) .

TTOACHUTENBHAS 3ATTUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XWUMWA>

Bxnan ydyeOHoro mpeaMmera «XHMHUs» B JTOCTIDKEHHE LieJied oc-
HOBHOT'O 00Iero oo6pa3soBaHusi OOyCIOBJIEH BO MHOT'OM 3HAY€HHEM
XUMHYECKOM HayKHM B MO3HAaHMU 3aKOHOB IPUPOABI, B Pa3BUTHUHU

MMPOU3BOIUTEIBHBIX CHJI OOIIEeCTBa W CO3JaHWUHU HOBOI 0a3pl MaTepH-
AJILHOU KYyJIBTYPHI .

XUMUs KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacIpocTpa-
HWJIa CBOE BIUSHHE Ha BCE OOJIACTH YEIOBEYESCKOTO CYIIECTBOBAHUS,
3aJ1ajia HOBO€ BHUJEHHUE MHpPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHPOBOH KYJBTYpPBl, HCOOXOJANMBIM YCJIOBUEM >XH3HH OOIIecTBa:
3HAHWUE XUMHUH CIIY>KUT OCHOBOU It GOPMHUPOBAHHUSI MHUPOBO33pe-
HUS 9eJI0BEKa, ero NpeaCcTaBICHU O MaTepHaAIbHOM €OIUHCTBE MUPA;
BaXKHYIO POJIb UTpalOT (popMHUpyeMble XUMHEH MpEICTaBICHUS O
B3aUMOIPEBPAIICHUSX YHEPTHU U 00 PBOJIOIUMN BEHISCTB B MPHUPO-
Jie; COBpEeMEHHAas XUMUS HalpaBJICHA Ha peHIeHHe TIT00abHBIX MPO-
0JieM yCTOWYHMBOTO Pa3BUTHSI YEJIIOBEYECTBA — ChIPbEBOM, dHEPTETH-
YeCKOU, MUMIEBON MU DKOJIOTHUECKON 0e30macHOCTH, MpodaeM 31pa-
BOOXpPAHEHUS .

B ycrnoBusix BO3pacTaroliero 3Ha4YCHUS XUMWH B KU3HU OOIIe-
CTBa CYUIECTBEHHO MHOBBICHJIACH POJb XHMHYECKOTO OOpa30BaHUS .
B niane conmanuzaiyy OHO SIBJSICTCS OJJTHUM U3 YCIIOBUH (popMuUpo-
BaHWS WHTEJJICKTA JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHA .

CoOBpEeMEHHOMY YEJIIOBEKY XHUMHUYECKHE 3HAHUS HEOOXOIUMBI IJIsI
npuoOpeTeHnss OOMEKYIbTYPHOTO yPOBHSI, MO3BOJISIIONIETO yBEPEH-
HO TPYJIHUTHCS B COIIMYME M OTBETCTBEHHO y4YacCTBOBAaTh B MHOT'000-



pa3HOM XHU3HU OOIECTBA, U1 OCO3HAHUS BaXXHOCTH Pa3yMHOIO OT-
HOIIICHHUS K CBOEMY 3/I0POBBIO M 3JI0POBBIO APYTHX, K OKpPY’Karomen
MIPUPOTHON cpefie, sl TPAaMOTHOTO MOBEIECHUS MPH HCIIOJIb30BaHUA
pa3IUYHBIX MAaTEPHAIOB U XHMHUYECKHX BEIIECTB B ITOBCEIHEBHOU
JKU3HHU .

Xumugeckoe oO6pa3oBaHHE B OCHOBHOM MIKOJIC SIBIISIETCS 0a30BBIM
110 OTHOMICHUIO K CHCTEME OOIIero XuMudeckoro oopazosanus . [1os-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peaiM3yeT NpUCYIHe
o0mieMy XMMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE IIEHHOCTH, KOTO-
pBIE OTpa)kalOT TOCYyIapCTBEHHBIE, OOIECTBEHHBIE M MHINBUIYallb-
HbIE TTIOTPEOHOCTH . DTUM ONpenessIeTCs CyIIHOCTh O0IIel cTpaTeruu
oOydeHMsI, BOCIHTAaHWS W pPa3BUTUA OOydYaroOUIUXCs CpelcTBaMU
Y4eOHOTO IIpeaMeTa K XUMUD .

N3yuyenne mpeamera: 1) crnocoOCTByeT peanm3amydy BO3MOXXHO-
cTed JuIsi camopa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPHI JIMUHOCTH, €&
oOmel u QpyHKIIMOHAIBLHONW TPaMOTHOCTH; 2) BHOCHUT BKJIan B ¢op-
MHPOBAaHHE MBIIUJICHUSI U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB,
HaBBIKOB HMX CaMOCTOSITEJIBHON Y4YeOHOW JesITeIbHOCTH, DKCIICpH-
MEHTAJIILHBIX U HCCIEIOBATEIIbCKUX YMEHHUH, HEOOXOJAWMBIX Kak
B ITOBCETHEBHOM XMU3HU, TaK U B TPO(PECCUOHATBHON NEATEIHHOCTH;
3) 3HaKOMHT cO crneuu(GHUKOH HAay4YHOTO MBIIUICHHS, 3aKJIagblBacT
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OCHOBBI LI€JJOCTHOI'O B3IJIs1Ja HA €AUHCTBO IIPUPOAbl U YEJIOBEKA, SIB-
JISIETCSI OTBETCTBEHHBIM J3TAaIlloM B (OPMHUPOBAHWHM €CTECTBEHHO-Ha-
YYHOHW I'paMOTHOCTH IOJIPOCTKOB; 4) crtOcOOCTBYET (pOPMHUPOBAHUIO
LIGCHHOCTHOTO OTHOIIEHUsSI K €eCTECTBEHHO-HAyYHBIM 3HAaHUAM, K
pUpoJie, K 4eJT0BEKY, BHOCHT CBOH BKJIaJl B DKOJOTHYECKOE 00pa3o-
BAaHUE IIKOJIbHUKOB .

HasBanHpie HampaBiieHHs B OOyYEeHHH XUMHH OOECIICYHBAIOTCS
cnenuUKON coIepKaHUs MpeMeTa, KOTOPHIN SIBISIETCS Meaarory-
YEeCKH aJanTHPOBAHHBIM OTpa)KEHHEM O0a30BOM HayKH XHMHHU Ha
OmnpeneaEHHOM 3Tane €€ pa3BUTHUS .

Kypc xumun OCHOBHOM IIIKOJBI OPUEHTHPOBAH Ha OCBOCHHE 00y-
YAIOIIMMUCS OCHOB HEOPTaHUYECKON XUMHUHU U HEKOTOPBIX MOHSITHUI
¥ CBeeHUIT 00 OTIEIBHBIX 0O0BEKTaX OPTAaHUISCKON XUMUH .

CtpykTypa coaepxaHus npeamera chopMHUpOBaHa Ha OCHOBE CH-
CTEMHOI'O MOAXO04a K ero uzydeHuro . ComeprxaHue CKJIaJblBaeTCs U3
CHUCTEMBI HOHATHN O XUMHUYECKOM BJIEMEHTE U BCIICCTBC U CUCTCMBbI
MOHATHUN O XUMHUYECKOU peakuuu . OOE 3TU CUCTEMBbI CTPYKTYPHO
OpPraHU30BaHbl [0 OPUHLUILY MOCIEAOBATEIBHOIO pPa3BUTHUS 3HAHUN
Ha OCHOBE TEOPETHYECKHUX MNPEACTAaBJIECHUN Pa3HOI'O YpPOBHs: aTOM-
HO-MOJICKYJIAPHOTO YY€HHUA KaK OCHOBBI BCETO €CTCCTBO3HaHMA,
ypoBHs llepunoanydeckoro 3akoHa /[l . 1. MenneneeBa kak OCHOBHOTO
3aKOHA XUMHH, YUYEHHUS O CTPOEHHHM aTOMa U XUMHUYECKOU CBS3WU,
MPEJCTABICHUH 00 JJSKTPOIUTHYECKON IUCCOLMAIlMU BEIIECTB B
pactBopax . Teoperuueckue 3HAHHUS pacCMaTPUBAIOTCA Ha OCHOBE
SMITUPUYCCKH TOIyYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BHBAIOTCS
MMOCIEIOBATEIIFHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOIHSS (PYHK-
885050 OOBICHEHUSI U IIPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3-
MOHOCTEN NPAKTUYECKOTO NPUMEHEHUS U NOJYyUYEHUS HU3ydaeMbIX
BEILIECTB .

Takast opraHU3aInus CoOAepKaHUSI Kypca CIIOCOOCTBYET MpeIacTaB-
JICHUIO XUMHUUYECKON COCTaBJSIIOIIEN HaAy4YHOW KapTUHBI MUpaA B JIO-
TUKe e€ CHCTEeMHOU IIpupoabl . TeM caMbIM 00ecrIednBacTCs BO3MOXK-
HOCTh (POPMHUPOBAHUS Y OOYUYAIOIUXCS I[EHHOCTHOTO OTHOIICHHS K
Hay4yHOMY 3HAaHHUIO U METOJIaM MO3HAaHMUs B HaykKe . BaxkHO Takke 3a-
METUTH, YTO OCBOEHHUE COAEPKaHMUs Kypca IMPOUCXOAUT C IpUBIIEYE-
HUEM 3HaHUI M3 paHee M3YYCHHBIX KypcoB: «OKpyXarolIuil MHUP»,
«buomorus . 5—7 knacce» n «Pu3nKa . 7 KiIacey .

LEIN U3YYEHWA YHEBHOIO NPEAMETA «XUMMKA>»

K HanpaBiieHUIO NIEPBOCTENEHHOM 3HAYUMMOCTH IPU peaau3alnuu
oOpazoBaTenbHBIX QYHKIUH npeaMera «XUMHUS» TPAJTUIIMOHHO OT-
HOCAT (popMHpOBaHHE 3HAHUH OCHOB XMMHYECKOW HAayKH Kak oOJia-
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CTH COBPEMEHHOTO €CTECTBO3HAHHUS, INMPAKTUIECKOU IEeATCTBHOCTH

YyeJ0BEeKa M KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI . 3a1a-

qa mpeaMeTa COCTOUT B (OPMHUPOBAHUHM CHCTEMBl XMMHUYECKHUX 3HA-

HUN — BaXKHEHmHX (PaKTOB, MOHSITHI, 3aKOHOB U TEOPETHYECKHUX

MMOJIOXKEHHUH, JOCTYIHBIX OOOOIISHUH MHPOBO33PEHUYECKOr0 Xapak-

Tepa, s3bIKa HayKH, 3HAaHUW O HAyYHBIX METOJAaX H3yYCHHS Be-

IIECTB U XMMHUYCCKHUX PEaKnuii, a Takxe B (GOPMHUPOBAHUU U Pa3BH-

TUH YMEHHUH M CIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C IJIaHUPOBA-

HHUEM, HaOII0JIEHUEM U NPOBEACHUEM XHMHYECKOTO DKCIIEPUMEHTA,

COOJIIOACHUEM MPaBMII OS30ITACHOTO OOpAIlEHHs C BEIIECTBaMH B IT0O-

BCEHEBHOM KU3HU .

Hapsiny ¢ TUM 11eny u3ydeHwus IpeaMera B nIporpaMme yTOdHe-
HBl U CKOPPEKTHPOBAHBI C yYETOM HOBBIX HNPHOPHUTETOB B CHCTEME
OCHOBHOTO 001iero oo6paszoBanusi . CerogHss B 00pa3oBaHHU 0C000
3HAYUMOM TNPU3HAETCS HANPaBJICHHOCTh OOYYECHHsSI Ha pa3BUTHUE U
caMoOpa3BUTHE JIMYHOCTH, (OpMHUpOBaHUE €€ MHTEJJIEKTa U oOmei
KyJIsTypbl . O0ydeHrne YMEHHUIO YIUTHCS U IPOJOJDKATh CBOE 0Opaso-
BaHUE CaMOCTOSITEJIbHO CTaHOBUTCS OJHON W3 BakHEHIIMX (QyHK-
U y9eOHBIX IPEIMETOB .

B cBsA3M ¢ 5TUM mpH U3yYCHHUHU IIPEIMETa B OCHOBHOW IIKOJE HO-
MUHHPYIOIIee 3Ha9CHUE NPUOOPEIIN TaKHUe eI, KaK:

6 opMHUpPOBaHUE HMHTEIUICKTYaJIbHO PAa3BUTOIN JIMYHOCTH, TOTOBOM
K caMm0o00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTCIIFHOMY IpPH-
HATUIO PCHICHUM, CIOCOOHOM aIanTHUPOBATHCI K OBICTPO MEHSIO-
LIMMCSI YCIIOBUSIM >KU3HU;

6 HAIIpaBJICHHOCTh OOYyYEHHs] Ha CHCTeMaTH4YecKoe IpUoOIeHne
yJamuxcsi K CaMOCTOSITEIbHOM NO3HaBaTEJIbHON IEeATEIbHOCTH,
Hay4YHBIM METOJaM IIO3HAHUs, (POPMHUPYIOMIMM MOTHBALIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

6 obecrieueHne yCIIOBUH, CITIOCOOCTBYIOIINX NPHOOPETESHUIO 00y4a-
FOLIMMHUCST OTIBITa pa3HOOOpa3HOM NEesTEeIbHOCTH, MO3HAHUS U ca-
MOIIO3HAHUSI, KJIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX KOMIETEHIUI),
MMCIONIUX YHHUBEpCAIbHOE 3HAYCHUE I PA3IUYHBIX BHUJIOB JIEsi-
TEJIbHOCTH;

6 (popMupoBaHUEe YMEHUI OOBSCHSATH U OLICHUBATH SIBIICHUS OKPY-
JKaIoIlero MHUpa Ha OCHOBaHWM 3HAHUUW W OIBITA, IOJIYYEHHBIX
MpU U3YUYEHUH XUMUU;

6 (popMupoBaHME y OOyUJAIOMINXCSI TYMaHHUCTHUYECKUX OTHOIICHUIM,
IMOHMMAaHMsI IEHHOCTH XMMHWYECKUX 3HAHWUH JUISI BEIPAOOTKH 3KO-
JIOTUYECKH 11€J1€CO00Pa3HOro MOBEJIEHUS B OBITY U TPYIOBOH nes-
TEJIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JOPOBBS U OKPYXKaro-
e OpupoaHON cCpebl;
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6 pa3BUTHE MOTHBAIIUN K OOyYEHUIO, CITOCOOHOCTEH K CAMOKOHTPO-
JIFO 1 CAMOBOCHHUTAHUID Ha OCHOBE YCBOCHHS OOIICYCIIOBEYECCKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduiisi U Ha-
MPaBJICHHOCTH JaJIbHEHIIIErOo OOyYeHUS .

MECTO YYEBHOIO NPEAMETA «XMMWA> B YHEBHOM MNJIAHE

B cucteme oOmrero oOpasoBaHus «XHUMUs» NPU3HAHA 003aTEIb-
HBIM y4eOHBIM NPEIMETOM, KOTOPBIHi BXOIUT B COCTAaB MPEIMETHOI
obactu «EcTecTBEeHHO-HAayYHBIE IPEAMETHD .

Y4eOHBIM TUIaHOM Ha €€ m3ydeHne orTBeneHo 136 yuyeOHBIX 4Ya-
COB — 110 2 4 B Hezelo B 8 u 9 kiraccax COOTBETCTBEHHO .

8 paboyas nporpamma



COOEPXAHME YYEBHOIO TIPEAMETA «XWMWS»

8 KNIACC

lMepBOHaYasibHble XMMUYECKME MOHATHA

IIpenmer xumuu . Posp XMMHUH B KU3HU 4YeJlOBeKa . Tena u Belie-
cTBa . PU3MUECKHUE CBOMCTBA BEUIECTB . ATrperaTHoe COCTOSHUE Be-
mectB . I[loHsITHE O MeTOodaxX MO3HAHWSA B XUMHU . XUMHSI B CUCTEME
Hayk . UucThle BemiecTBa u cMecH . CriocoOBI pa3aesieHus] cMece .

ATOMBI ¥ MOJIEKYyJbl . XHUMHUYECKHAC 3JIeMEHThI . CHUMBOJBI ~ XHMH-
YeCKMX JJIeMEHTOB . [IpocThle W CJIOKHBIE BemecTBa . ATOMHO-MOJIE-
KyJISIpHOE YYeHUE .

Xumudeckas ¢opmyna . BaaeHTHOCTP aTOMOB XHWMHUYECKHUX DJIe-
MEHTOB . 3aKOH MOCTOSIHCTBa cocTaBa BemlecTB . OTHOCUTEIIbLHAS
aTomHasi Macca . OTHoOcuUTeNbHAas MOJEKYJIsipHass macca . MaccoBas
J0JIsI XUMHUYECKOTr0 3JIEMEHTA B COCIMHCHUM .

cI)I/I3I/I'-IGCKI/Ie U XUMHUYCCKUEC SIBJICHUA . XI/IMI/I‘-ICCKaSI peaKHI/Iﬂ Hu
e€ mpu3HaK" . 3aKOH COXPaHEHHUs MacChl BEHIECTB . XUMUYECKUE
ypaBHeHus1 . Kitaccmpukanuss XUMHYSCKHX peakmuil (COeIuHEeHUs,
pa3IoKeHus, 3aMeIeHUsI, OOMeHa) .

XUMHUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU NOCYAO0M,
¢ mpaBwJIaMHu pabOTH B 1abopaTopuu U MpuéMaMu oOpaIeHus ¢ Jia-
OoOpaTOpHBIM O0OpPYIOBaAaHHUEM; HU3YUCHHUEC M OMHUCAHUC (HPUIHUUCCKHUX
CBOMCTB 00pa3OB HEOPTAaHWUYSCKUX BEIIECTB; HaOIOAcHUE pU3UUe-
ckux (IUIaBJICHHWE BOCKa, TasHUE JIbJla, paCTHpPaHHUE caxapa B CTYIKE,
KHUTIEHUE U KOHJIEHCAIUS BOJbBl) U XUMHUYECKUX (TOpeHUEe CBEYH, TIPO-
KaJUBaHHE MEIHOM IPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KUCIJIOTOM)
SIBJICHU, HAOTIOJICHIE U OIMMCAaHUE MIPU3HAKOB MTPOTCKAHUS XUMHUYE-
CKUX peaklui (pas3iioKeHHE caxapa, B3aUMOJICHCTBHUE CEPHOU KHC-
JIOTBI ¢ XJopuaoM Oapusi, paznoxxenue ruapokcuaa meau(Il) npu na-
TpeBaHUU, B3aUMOJIEHCTBHE Xeie3a ¢ pacTBopoM coau menu(Il)); uz-
YYEeHHE CHOOCOOOB pas3jieiiecHHuss cMmeceil (C IIOMOIIBID MAarHuTa,
¢dbunpTpoBaHMe, BbINIApUBAHWE, JUCTWIUIILUS, Xpomartorpadus),
MPOBE/ICHUE OYHNCTKHU ITOBAPESHHOU COJIN; HAOII0OICHUE U OITHCAHUE Pe-
3yJIBTATOB IIPOBEICHUS OIBITA, MILTIOCTPUPYIOIIErO 3aKOH COXpaHe-
HUSI MACChl; CO3/IaHUE MOJIeJIe MOJIEKYJI (IITapOCTEPIKHEBBIX) .

BaHelme npeacTaBUTE/IM HEOPraHMYECKMX BELLECTB

Bo3nyx — cMmech razoB . CocTtaB Bo3ayxa . Kucimopoa — 31eMeHT u
pocroe BemecTBo . HaxokneHue Kuciiopoga B Ipupojae, ¢usnye-
CKHE€ M XUMHYECKHe cBoiicTBa (peakmum ropeHus)) . Oxcuzasr . Ilpu-
MeHeHue kucioposa . CrocoObl MoydeHus] KUciopoaa B jaboparto-
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pUM ¥ TOPOMBINIICHHOCTH . KpyroBopor kumciopomga B IPHPOIE .
O30H — ayToTpoNHAsE MOAU(PUKALIHS KACIOPOaa .

TemmoBoit 3>p¢dexkT XUMHYSCKOW peaKIHud, TEePMOXHMHUUICCKUE
YpaBHEHMsI, 9K30- M JHAOTEPMHUYECKHE peaKkiuu . TOIINBO: yroib H
MeTaH . 3arps3HEHHE BO3/yXa, YCWICHHE IapHUKOBOro sddexra,
pa3pylIeHHE 030HOBOTO CIIOA .

Bonopon — a5neMeHT u npocTtoe BemecTBo . HaxoxaeHue Boaopo-
Jla B mpupone, puzndeckue M XMMHYECKHE CBOWCTBA, NMPUMEHEHHE,
crocoObl nToydeHus . KucimoTsl u conn .

KommuectBo BemecTBa . Monb . Momsipaas Macca . 3akoH ABOTajapo .
MonspHbIit 006EM Ta30B . PacuéThl N0 XUMUYECKUM YPaBHEHUSIM .

dusnueckue cBoiicTBa Boabl . Boma kak pactBoputens . PacTtBo-
pbl . HacelmmeHHbIE W HEHACHIIIEHHBIE PAacTBOPBI . Pacmeopumocims
gewjecms 6 6ooe.l MaccoBas J0Ji BellleCTBa B pacTBope . XHUMHUe-
ckue cBoicTBa Boabl . OcHoBaHUs . Poyib pacTBOpOB B MpHUpOAE U B
JKM3HHM 4YesioBeka . KpyroBopoT Boasl B mpupose . 3arpsi3HEHUE NpH-
poxHbIX Box . OXpaHa U OYMCTKA MPUPOIHBIX BOJ .

Knaccudukanust Heopranmueckux coeauHeHuid . Oxcuabl . Kiac-
cupuKanusl OKCHIOB: cojieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC,
amdoTepHble) W HecosieoOpasyromue . HomeHkimaTypa OKCHIOB
(MexayHapogHass W TpUBHaIbHAsA) . PU3NUECKHE MU XHUMHYECKHE
CBOMCTBA OKCHUJOB . IlomydyeHue okcuios .

OcnoBanusa . Knaccubukammss ocHOBaHHMI: IIEIOYM W HEPACTBO-
puMble OcHOBaHUs . HOMeHKaTypa OCHOBaHUN (MeXIyHapodHas H
TpuBHaJbHas1) . PU3NUECKHE M XMMHUYECKHE CBOMCTBAa OCHOBAaHHUU
INonyuenue ocHOBaHUM .

Kucnorer . Knaccudukanus xuciaor . HomeHkimatypa KHCIOT
(MexxmyHaponHas W TpuBHaIbHasg) . Dusnmyeckue M XHUMHUYECKHE
cBoricTBa KuUciaoT . Psa aktuBHoctu MetasuioB H . H . bekerosa . Ilo-
JIydeHHEe KHUCIOT .

Comn . HomeHnkiatypa cosieii (MeXayHapoiHass W TpHUBHAIbHAs) .
duznyeckue U XUMHUYEecKHe cBoicTBa cozei . [lomydenue coueil .

I'eHernueckast CBsI3b MEXIy KiaccaMHd HEOPraHWYECKHX COEIIH-
HEHUH .

XUMHYECKUH 3KCIIEPUMEHT: Ka4E€CTBEHHOE OIpeNeJIeHUE Colep-
J)KaHMS KHCJIOpOoJla B BO3/IyXe; MOJIydeHHe, coOMpaHUe, paclio3HaBa-
HHUE U U3y4YEHHE CBOMCTB KHCJIOPO/a; HabII0IeHNe B3aUMOACHCTBUSA
BEIIECTB C KUCIOPOJOM U YCIOBUS BO3ZHUKHOBEHHUS U MPEKpAIIEHUS
ropeHus (moxkapa); O3HaKOMJICHHE C OOpa3laMH OKCHIOB M OIHCa-
HHE UX CBOICTB; IOJy4YeHHE, cOOMpaHNUe, paclo3HaBaHUE U H3ydUe-

1 KypcuBom oOo3HaueH y4eOHBIH marepuan, KOTOPBIH HU3ydaeTcs, HO He
BBIHOCHUTCSI Ha IIPOMEXXYTOUHYIO H HTOTOBYIO aTTECTAIIHIO .
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HHE CBOICTB BOZOpoAa (TOpEeHHE); B3aNMOACHCTBHE BOAOPOIA C OK-
cugom meau(Il) (BoO3MOXKHO MCTIOJIb30BaHHE BHACOMATEpHATIOB); Ha-
OyrosieHue 00Opas3IOB BEIIECTB KOJIUYESCTBOM | MOJIb; UCCIICIOBAHUC
ocoOeHHOCTEeHl pacTBOPEHHS BEHIESCTB C PA3JIMYHON pacTBOPHUMO-
CThIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10Jei
pacTBOPEHHOI'O BEIIECTBA; B3aUMOJACHCTBHE BOJIBI C METAIUIaMU (Ha-
TpUEM U KalibllmeM) (BO3MO>XHO MCIIOJIb30BaHHUE BHUJEOMaTepHa-
JIOB); OTIPEAEIICHUE PACTBOPOB KHUCIJIOT U IIEJI0YEH C TOMOIIBIO WH-
JUKAaTOPOB; UCCIEIOBaHUE 00Pa30B HEOPTaHNUICSCKUX BEIIECTB pas3-
JIMYHBIX KJIACCOB; HAOJIFOJIEHNE U3MEHCHHS OKPACKH HHIANUKATOPOB
B pacTBOpax KHUCJIOT U IIEJIOUEH; U3yUYeHHE B3aUMOICHCTBHUSI OKCH-
na meau(Il) ¢ pacTBOopoM cepHO# KHUCIIOTHI, KUCJIOT C METaJUIaMH,
peaknuii HelTpaau3aluuu; MOJyUYEHUE HEPACTBOPUMBIX OCHOBAaHMU,
BBITECHEHHE OJJHOT'O MeTajljIa IPyTUM U3 pacTBOpa COJIN; pEellICHUE
3KCIIEPUMEHTAIbHBIX 3a7lad Mo TeMe «Baxnelmue kiraccel Heopra-
HUYECKUX COCTUHCHUID .

Meproanyeckmit 3aKoH 1 Mepuoanyeckas cuctema
XUMMYECKMX anemeHToB J. U. MeHaeneesa. CTpoeHMe aTOMOB.
XnMmnueckas cBasb. OKUCAUTENbHO-BOCCTAHOBUTE/NbHBIE peaKLmm

IlepBble TONBITKH KiIacCU(PHUKALIUH XUMUYECKUX dJIEMEHTOB . [1o-
HITHE O TPYNIax CXOJHBIX 3JIEMEHTOB (IIEIOYHBIE M IEIIOYHO3E-
MeJIbHbIE METaJllJibl, TaJIOT€Hbl, HHEPTHHBIE Ta3bl) . DJIEeMEHTHI, KOTO-
pbie 06pa3yroT aM(pOTEepHbIE OKCHUIBI U THIPOKCHHI .

Ilepuomnueckuii 3akoH . llepuomuueckas cucTeMa XUMHUYECKHUX
anemeHToB [ . I . MenaeneeBa . KopoTkonepuoaHas U IJIMHHONIEPHU-
oxmHast ¢opMbl Ilepnomnueckoil CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB
I . U . MengeneeBa . Ilepuoasl u rpynnsl . PU3NUYECKUNA CMBICI IO-
PSIAKOBOTO HOMEpa, HOMEPOB MEPHOJIa U I'PYIIIBI JIEMEHTA .

Ctpoenne atromoB . CocTaB aTOMHBIX sAfep . M30Tombl . DIEKTPOHSHI .
CtpoeHHME »3IIEKTPOHHBIX 000J04YeK aToMOB MepBbIXx 20 XuUMHYECKHX
anemeHToB llepuoanueckoit cucrtembr [ . I . MenneneeBa . Xapakre-
pUCTHKA XMMHYECKOIO 3JIEMEHTa M0 €ro noJyioxkeHuo B Ilepuogudge-
ckoii cucreme [l . 1. Menneneena .

3aKOHOMEPHOCTH M3MEHEHHS paanuyca aTOMOB XHUMHUYECKHUX 3JIe-
MEHTOB, METAIINYECKUX U HEMETAIINYECKUX CBOMCTB MO Ipynmnam
u nepuojaam . 3Hadenue Ilepuoanueckoro 3akona u Ilepuoguueckoit
CHUCTEMBl XMMHYECKHX J3JIEMEHTOB JUISI PAa3BUTHA HAyKH WU IPaKTH-
ku. /. . MenneneeB — yu€HbIN U TpaXJaHUH .

Xumuyeckass cBs3b . KoBasieHTHast (MOJsipHAasE M HEMOJIIpHas)
CBSI3b . DJIEKTPOOTPHUIATEIIFHOCTh XMMHUYECKHX 3JIeMEHTOB . VloHHas
CBSI3b .
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Crenredb  okuciieHus . OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE  peak-
uuu . [Ipomeccel okuciaeHHs W BoccTaHOBIEHHS . OKHCIUTEIN U BOC-
CTaHOBUTEIIH .

XuMHU4ecKuil YKCOSPUMEHT: U3yUYCHUE 00pa3IOB BEIISCTB METal-
JIOB ¥ HEMETAaJJIOB; B3aUMOJCHCTBHE THAPOKCHIA ITMHKA C PacTBO-
paMu KHCIIOT U IIeJI0YeH; MpOBEIeHNE OIBITOB, MILTIOCTPUPYIOIINX
OpUMEPbl OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHwue,
peakuu pa3IoKEeHHUsI, COSTUHCHUA) .

Me)Kﬂpel.'lMQTHbIe cBasu

Peanuzanus MeXnNpeAMETHBIX CBSI3€M TIpH U3YYEHHH XHUMHUH
B 8 KJjlacce OCyIIECTBISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIUX ecTe-
CTBEHHO-HAyYHBIX MOHSITHH, TaK M MOHSITHH, SBISIFOIINXCS CHCTEM-
HBIMH JUTSI OTJIEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA .

OO01Me ecTeCTBEHHO-HAY4YHbIC MOHSTHUS: Hay4YHBbIH (pakTt, runore-
3a, TEOpus, 3aKOH, aHalW3, CHUHTE3, KiacCH(pUKAIHs, MePHUOIUY-
HOCTh, HaOJIONEHHWE, HKCIEPUMEHT, MOJIEINPOBAaHHUE, H3MEpPECHHE,
MOJIEJNb, SIBJICHUE .

duszuka: Marepus, aToM, dJIEKTPOH, HPOTOH, HEUTPOH, UOH, HY-
KJINJ, U30TOIIbI, PaJHOAKTUBHOCTb, MOJICKYJIa, DJIEKTPHUICCKHUH 3a-
psin, BEmIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSTHUE BEIeCTBa, Ias,
(puznyeckre BeIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMOC, IJIaHETHI,
3BE31bI, COTHIIC .

Buonorus: dorocuHTe3, mpixanwme, Omocdepa .

I'eorpadusi: armocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIC MOPO-
JIbI, IOJIE3HbIE UCKOMaeMbl€, TOIUINBO, BOJIHBIE PECYPCHI .

9 KJIACC

BeLecTBo M XMMHYECKas peakuma

Ilepuonuuecknii 3axkoH . Ilepuoagmueckas cucTeMa XHUMHYECKHUX
anemeHToB [l . . MenneneeBa . CTpoeHHEe aTOMOB . 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHMYECKHX J3JIEMEHTOB IEPBBIX TPEX MEpHO-
JI0B, Kalus, KaablUsl U UX COEIUHEHUI B COOTBETCTBHH C MOJIOXKEHHU-
€M 3JIeMeHTOB B lleproanyeckoii cuctemMe U CTpOCHHEM MX aTOMOB .

CTtpoeHue BellecTBa: BUAbBI XUMUYECKOUN CBA3M . TuUmnbl KpucTai-
JIMUECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBa OT THUMA KPU-
CTAJUINYECKON pelIETKU U BUJla XUMHUUYECKOM CBS3H .

Kmaccndukamuss m HOMEHKIIaTypa HEOPTraHHYECKHX BENISCTB
(MexxayHapolIHasi W TpUBHaJIbHAas) . XHMMHYECKHE CBOMCTBa Be-
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IIECTB, OTHOCSIINXCS K Pa3IWYHBIM KJlacCaM HEOPTaHHYECKHUX CO-
€IWHEHUN, TCHETHYECKasl CBI3bh HEOPTAaHNIECKUX BEIISCTB .

Knaccudukamuss XUMHYECKHX PEakuil MO pa3IudYHBIM MpU3HA-
KaM (TI0 YMCJIy M COCTaBYy YYacTBYIOIIUX B PEaKIIMU BEHIECTB, IO Te-
I0BoMy 3¢ ¢eKTy, 10 M3MCHEHHIO CTEeNCHEH OKHCIICHUS XUMHYe-
CKHX DBJIEMEHTOB, MO OOPAaTHMOCTH, MO YYacTHIO KaTalu3aTopa) .
DK30- U YHAOTEPMHUUYECKHUE PEAKIMHU, TEPMOXUMHUYECKHUE YypaBHE-
HUS .

[MoasAaTHE O CKOpOCTH XUMHUUECKOH peakuuu. [lorsiTHE 00 00OpaTH-
MBIX U HCOOpPATHUMBIX XUMUYCCKUX peaknusx . [loHsTHe 0 ToMOTeH-
HBIX U TE€TEPOTreHHBIX peakuuAX . [lonamue o Xumuueckom paHo-
gecuu. Daxmopwl, eausAOwWUe HA CKOPOCMb XUMUYECKOU peaKyuu u
NonodHCeHUEe XUMULECKO20 PAGHOBECUSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKI[UK, DJICKTPOHHBIA Oa-
JJaHC OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHOW peakiuuu . CocTaBleHHE
YpaBHEHHUH OKHCIMTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HCHONb-
30BaHMEM MeETO/1a JIEKTPOHHOTO 6ajaHca .

Teopust SIEKTPOIUTHYECCKON IHCCOMHAINU . DJCKTPOJIUTHI M He-
SIIeKTPONUTHl . KaTHoHBI, aHHOHBI . MeXaHHu3M JHCCOIMAIlUN  Be-
IIECTB C Pa3IMYHBIMU BHUAAMU XUMHYECKOU CBs3U . CTENeHb ITUCCO-
uuanuu . CUIbHBIE U clIa0ble DJIEKTPOIUTHI .

Peaknum noHHOro o6MeHa . YCIIOBUS NMPOTCKAaHUS pPEaKIUi HMOH-
HOTrO OOMEHa, MOJIHbIe M COKpalI€HHbIE WOHHBIE ypPaBHEHHS peak-
uii . CBOMCTBA KUCJIOT, OCHOBAHUHN U COJIEW B CBETE IMPEICTABICHUMN
00 3NeKTpoNMTHYECKON nucconuanuu . KadecTBeHHBIE peakIliu Ha
HOHBEI . [loHamue o eudpoause conell .

XUMHUYECKUNA DKCIEPUMEHT: O3HAKOMIICHHME C MOJEISIMHU KpH-
CTAJUTUYECKUX PEIETOK HEOPraHWYECKHUX BENIECTB — METaJJIOB U
HeMmeTaioB (Tpadura U anmasa), CIOKHBIX BEIIECTB (XJOpHaa Ha-
TpHsl); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU peaKiuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB; UCCICAOBAHHUE IJICKTPOIIPO-
BOJIHOCTH PacTBOPOB BEIIECTB, MPOIecca JUCCOINAIINNA KHUCIIOT, IIIe-
JI04eit u coyei (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATESPHUAIOB); IIPO-
B€JIEHHE OMBITOB, WUIIOCTPUPYIOIINX NPU3HAKU MNPOTEKAHUS peak-
ouii moHHOrOo oOOMeHa (oOpa3oBaHHME OcCajKa, BBIJICICHHE Ta3a,
obOpa3oBaHUE BOJBI); ONBITOB, MILTIOCTPUPYIOIIUX MTPUMEPHI OKHUCITH-
TEIbHO-BOCCTAHOBUTEILHBIX pPEakIuii (TOpEeHUe, PEeakiuu pas3io-
J)KeHUsI, COCAUHEHHs); paclo3HaBaHUE HEOPTAaHUUYECKHX BEIIECTB C
IMOMOIIIFI0 KAaYECTBCHHBIX PCaKIMH HAa HOHBI, pEHICHHE >KCICpH-
MEHTAaJbHBIX 3aJ1a4 .
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HemeTannbl 1 UX CoeAMHEHMSA

OOmas xapakTepucTHuKa rajoreHoB . OcoOEHHOCTH CTPOEHHUs aTo-
MOB, XapaKTEpHBIE CTENeHU OKHcieHHs . CTpoeHne m (QU3HNIECKHe
CBOMCTBA MPOCTBIX BEHIECTB — TaJloreHOB . XUMHYECKHE CBOMCTBA
Ha IpuMepe XJiopa (B3auMOAEHCTBHE C MeTalulaMH, HeMeTalllaMH,
menogamMu) . XyiopoBomopon . CoJistHas KHCJIOTa, XUMHYSCKHE CBOU-
CTBa, NOJy4Y€HHUE, NpUMEHEHUE . JlelicTBHE XJOopa U XJIOpPOBOIAOpOAa
Ha OpraHu3M 4eJjloBeKa . BakHelimue XJIOpHUAbl M HUX HaXO0XXJIEHHE
B IIpUpOAE .

OOmast xapakTepucTHkKa dJjeMeHTOB VIA-rpynmbel . OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHBIEC CTECIICHN OKUCIICHHS .

CrpoeHre M (u3MyYecKue CBOWCTBA NPOCTHIX BEIIECTB — KHCIO-
pona u cepbl . ANIOTPONHBIE MOAU(MHUKAIINN KACIOPOAa U Cephl . XH-
MHYEeCKHe CcBoMcTBa cepsl . CepoBomopon, CTpoeHHE, (puzmdeckue u
XUMH4YecKue cBoMcTBa . OKCHIBI cepbl KaK IMPeACTaBUTEIN KHUCIIOT-
HBIX OKcuAOB . CepHasi KHCIIOTa, PU3NIECKHE U XUMHYECKHE CBOM-
cTBa (oOmMe Kak TPEeACTAaBUTENsI Kiacca KHCIOT W crenudude-
ckue) . XMMHUYEeCKUEe PEaKIUH, JeKallle B OCHOBE IMPOMBIIIJIEHHOTO
criocoba ToydeHuss CepHOW KHUCHOTHl . IIpumenenne . Coin cepHOM
KHCIIOTBI, KadeCTBEHHasl peaknus Ha cyiabpar-uoH . Haxoxnenue
Cepbl U €€ COCIUHEHUI B Ipupose . XUMHUYECKOE 3arpsi3HEHUE OKpPY-
JKaloIe cpeapl COeIUHEHHSAMHU cepbl (KUCIOTHBIE IOXIM, 3arpss-
HEHHE BO3/lyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS .

OO0mast xapaKTepHCTHKa 3IeMeHTOB VA-rpymnmsl . OcoOeHHOCTH
CTPOGHHS aTOMOB, XapaKTEPHbBIEC CTEIICHN OKUCIICHHS .

A30T, pacrnpocTpaHeHHEe B IpHpOJe, (PU3MYEeCKHe U XHMHUYECKHe
cBoiictBa . KpyroBopor azora B npupojie . AMMHaK, ero (pu3ndecKue
U XUMHUYECKHE CBOWMCTBa, MojydeHue M npumenenue . Comn ammo-
HMS, UX (pU3MYeckue M XMMHYECKHE CBOIiCTBa, nmpuMmeHeHue . Kaue-
CTBEHHAsl peaKklHs Ha MOHBI aMMOHHS . A30THas KHCJIOTa, €€ IOoJry-
JeHue, (Qpu3mdyeckne M XHWMHYECKue CcBOWcTBa (oOmmMe Kak Ipencra-
BUTENS Kjacca KHCJIOT H  cnenuduueckne) . lcemonp3oBaHue
HUTPATOB M COJIEH aMMOHHSA B KadeCTBE MHUHEPAJIbHBIX yIOOpeHUit
XuMHudeckoe 3arps3HEHHE OKpyJ)Karomled cpensl  COSIWHEHUSIMU
azoTa (KHCIJIOTHBIE IOXIW, 3arps3HEHUE BO3/1yXa, MOYBBI W BOJOE-
MOB) .

®dochop, amwtorponssle moaudpukanuu Qocdopa, Quzmueckue wu
xumudeckne cBouctBa . Oxcupa dochopa(V) u dbochopras kuciora,
(pm3nueckne M XMMHYECKHE CBOWMCTBa, moiydeHwe . Vcmoim3oBaHue
(ocdaros B kauecTBe MHUHEPAIBHBIX YIOOPEHUH .

OOmas xapakTepucTuka djeMeHTOB [VA-rpynmer . OcoOeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIE CTENIEHU OKHUCIICHHUS .
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VYrinepon, aJuIOTPOIHBIE MOIW(UKALHMH, PACIPOCTPAaHEHHE B IPH-
pone, ¢puzndeckue u XxUMUUYEcKHue cBoicrBa . Ancop6ums . Kpyroso-
pot yrinepona B mpupozae . Okcuasl yriepoaa, ux (pU3NYECKHE U XH-
MHYECKUE CBOMCTBa, NEHCTBHE Ha >KUBBIC OPraHU3MBI, IOJy4YEHHE
U NpUMEHEHHE . DKOJIOrHYecKrue NpoOJIeMbl, CBSI3aHHBIE C OKCHJIOM
yriepona(lV); rumoreza riOoO6aTBHOTO TMOTEIUICHHWS KIMMAaTa; IIap-
HUKOBBIN 3(pdexT . YrompHas KUCIoTa U €€ CONM, UX (PU3NYecKue Hu
XMMHWYECKHNE CBONCTBA, IMOJIydeHHE W NpuMeHeHue . KauecTBeHHas
peaknmsi Ha KapOoHaT-MOHBI . lcmoip3oBaHme KapOOHATOB B OFBITY,
MEAUIINHE, TPOMBIIIIIIEHHOCTH U CEIBCKOM XO3SIHCTBE .

[lepBoHavanbHble MOHATHS 00 OpPraHWYECKMX BeEIIeCTBaX Kak
O COeIUHEHUSX yriepona (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, 3TaHOJI,
TJIMLEpUH, YKCyCcHas KUcCJoTa) . Mx cocmas u xumuueckoe cmpoe-
nue. TloHATHE O OHWOJIOTMYECKHA BaXKHBIX BEIIIECTBAX: >KUpax, OeJ-
KaX, yrieBojlax — W HUX POJIM B XXU3HU 4enoBeka . Mamepuanvhoe
€OUHCMBO OP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHU.

Kpemnanii, ero ¢pusndeckue M XUMHYSCKHUE CBOMCTBA, MOJydYCHHE
n npuMeHeHue . CoeqnMHEeHUsT KpeMHUs1 B npupoae . Ob6mue npen-
craBieHUs 00 okcuae kpemHUA(IV) 1 KkpemHHeBol kucnore . Cunu-
KaTbl, UX HCIIOJbB30BaHHUC B 6I)ITy, MCEIUIUHE, MPOMBIINIJICHHOCTHU
Baoicnetivuue cmpoumenvuvie mamepuansl: Kepamuka, cmekno, ye-
Mmenm, 6emoHn, sxcenezobemon. [Ipobnemvr 6e30nacHoc0 UCnoOIbL308d-
HUS CMPOUMENbHBIX MAMEPUATIO8 6 NOECEOHEEHOU JHCUSHU.

XHUMHYECKUH DKCIIEPUMEHT: H3y4YeHHe OOpa3loB HeOopraHuve-
CKMX BEIIECTB, CBOWCTB COJISIHOH KHCJIOTHI; IIPOBEICHUE Kade-
CTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOIIOJACHHE MPU3HAKOB HX
MPOTEKaHUs; ONBITHI, OTpaXamomue (QU3NIECKHEe W XHUMHYECKHUE
CBOMCTBA TaJIOTEHOB M MX COEAWHEHWH (BO3MO’KHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C OOpaslaMH XJIOPHUIOB (TraJio-
TE€HUJ0B); O3HAKOMJICHHE C oOpa3zlnaMu cepbl U €€ COSOUHEHUSIMHU
(BO3MO>XHO HCHOJIb30BaHHE BHUJEOMATEpPHUATIOB); HAOIIOJEHUE MPO-
ecca OOyIJIMBaHHS caxapa IoJ JAeHCTBHEM KOHIEHTPHPOBAHHOU
CEepHON KHCIIOTHI, U3yUYEHHE XUMHUYECKUX CBOUCTB pa30aBICHHOM
CEpHOI KHCIIOTHI, NMPOBEICHHE KAYECTBEHHOW pEaKIMHU Ha CYyJb-
(ar-mon u HaOmrOAEHME NMpU3HAKA €€ NMPOTEKaHHUs; O3HAKOMIICHHE
¢ ¢usumyeckuMH CcBOWCTBaMH a3zoTa, ¢ochopa M UX COEIAMHEHHU
(BO3MO>XHO HCHOJIb30BaHHE BHAECOMATEpHAIIOB), OOpa3laMHu a3oT-
HBIX U (pochOpHBIX yn0oOpeHHii; rmoryyeHue, cobupanue, pacrnosHa-
BaHUC U U3YUYCHHUC CBOICTB aMMHUaKa; IIpOBECACHUEC Ka4YCCTBCHHBIX
peakumii Ha MOH aMMOHHS M (ochaT-HOH W H3yUEHHE NPHU3HAKOB
UX TIPOTEKAHUs, B3aMMOJICHCTBHE KOHIUECHTPUPOBAHHOU a30THOU

XUMUA. 8—9 knacchbl 15



KHCJIOTBI C MEIbIO (BO3MOXXHO HCIIOJIb30BAaHNE BHIEOMATEPHAIIOB);
H3y4YeHHE MOJeJIed KPpUCTAIUIMYECKNX PelETOK anMasa, rpadura,
(yniaepena; o3HaKOMIIEHHE C MPOIIECCOM aACOPOIUN PACTBOPEH-
HBIX BEIISCTB aKTHUBMPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOTA-
3a; MmoJydeHue, cooupanue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB
YTJIEKHCJIOTO Ta3a; MPOBEACHNE KaueCTBEHHBIX peaKkuHi Ha KapbOo-
HaT- ¥ CWJIMKAT-UOHBI U N3yUCHHE IIPU3HAKOB NX MPOTEKAHUS; O3-
HaKOMJICHUE C MPOAYKLUHEH CHIIMKAaTHOW HMPOMBINLUICHHOCTH; pelle-
HHE SKCIEPUMEHTAIBHBIX 3ajJlad Mo TeMe «BakHelnime HeMeTassbl
1 UX COCTUHCHUSD .

MeTannbl U UX coeAUHEHUA

OOmas xapaKTepHUCTHUKA XUMHUYECKUX BJIIEMEHTOB — METAaJJIOB
Ha OCHOBAaHUM UX IOJOXeHUs B Ilepuoamueckoil cuctemMe XuMu4de-
ckux a1neMeHToB /I . 1 . MenneneeBa u ctpoeHus atomoB . CTpoeHue
METaJUIOB . MeTtannudeckas CBsI3b M METaJUIMYEcCKash KPUCTaJIIM-
yeckasg pemérka . DJIEKTPOXUMUYECKUN psi[ HAOpPsSDKEHUM MeTas-
J10B . DHU3NUYECKHE U XUMHUYECKHE CBOMCTBA MeTa/LIoB . OOIIIHe cro-
COOBI TIOJTyYEeHUs] METaIoB . [IoHSATHE O KOPPO3UH METAJLIOB, OC-
HOBHBIC CITOCOOBI 3alIUTHI UX OT Koppo3uu . CriaBsl (CTallb, YYTYH,
JIOPATIOMHUHUN, OpOH3a) U UX MPUMCHCHHUE B OBITY U MPOMBIINIICH-
HOCTH .

Ilenounble MeTabl: MoJjoXKeHue B lleproguydeckoil cucteMe Xu-
muueckux sineMmeHToB [l . U . MenneneeBa; cTpoeHrHe UX aTOMOB; Ha-
XOXJIeHHe B Tpupoae . Dusmdeckne W XUMHYSCKHE CBOWCTBa (Ha
npuMepe HaTpus u Kanus) . OKCUIbl U TUAPOKCHABI HATpUsl W Ka-
s . [IppuMeHeHue menoYHbIX METAJIOB U UX COSTUHEHUH .

IllenouHo3eMenbHbIE METAJUIBI MarHUd W KaJbIHU: TOJIOKESHHUE
B [lepunonnueckoii cucreme xummuueckux siaemeHtoB | . I . Menae-
JieeBa; CTPOCHHE X aTOMOB; HaxoOXJAeHue B Tmpupoje . dusudeckue
U XMMHUYECKHE CBOMWCTBAa MarHus M Kanbliusi . Baxueimue coeamHe-
HUS Kanblus (OKCHHA, TUAPOKCHA, coin) . KECTKOCTh BOIBI M CIIOCO-
OBl €€ yCTpaHeHUS .

Amomunuii: nonoxxenue B Ilepuonnuyeckoid cUCTEME XUMHUYE-
ckux anemeHTtoB [ . 1. MeHpaeneeBa; cCTpoeHUE aToOMa; HaXOXKJACHUE
B npupoae . PU3nyecKHue U XUMHUYECKHE CBOMCTBA allOMHUHUS . AM-
(oTepHBIC CBOWCTBA OKCHIA U THAPOKCHIA ATTFOMUHUS .

Kenezo: mnonoxenue B Ilepuoguueckoil cucrtemMe XUMHUUYECKHUX
anemeHToB JI . M1 . MeHzaeneeBa; CTpOo€HHE aTOMa; HAxXOXXICHUE B
npupoae . OuU3NUecKre W XUMHYECKHE CBOWCTBa kene3a . OKCHIFL,
runpokcuabsl U cosu ckenesa(ll) m xenesza(lll), mx cocras, cBoiicTBa
U HOJIyUEHHUE .
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XUMHUYECKHNU DKCIEPUMEHT: O3HAKOMJIEHHWE C OOpa3llaMH MeTa-
JIOB U CILUIABOB, UX (PU3MYECCKHUMHU CBOWCTBAMU; U3YyUYCHHUEC PE3yJIbTa-
TOB KOPPO3UU METAJLUIOB (BO3MOYKHO HCIIOJIb30BaHUE BHUICOMATCPU-
aJoB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUJIA KAJBIIUs U HATPUS
C BOJOU (BO3MOYKHO HCIIOJIb30BaHHUE BHUJICOMATEPUAIIOB); HCCIEHO0-
BAaHUE CBOMCTB XECTKOM BOJIBI; IPOILIECCA TOPEHUS Kejle3a B KUCIIO-
poae (BO3MOYKHO HCITOJIB30BaHHUE BHICOMAaTECPHAIIOB); IIPU3HAKOB
OPOTEeKaHUS Ka4YeCTBCHHBIX pEaKIINii Ha MOHBI (MarHus, KaabIlHs,
amoMuHUsI, TUHKA, >kee3a(ll) u xxenesa(lll), memau(Il)); Hadnrome-
HHUE W ONHCaHHE IPOIIECCOB OKpAIIMBAaHUS IIJITAMEHH HMOHAMHU Ha-
TPpUsI, Kalusl U KaJblIUs (BO3MOYKHO HUCIIOJIb30BaHUE BUIEOMATEPHU-
aJyioB); WccieaoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHUIA aTFOMHHUS
U THAPOKCHUAA IUHKA; pEHIeHHE DKCIIEPUMEHTAIBHBIX 3a7a4 110 Te-
Me «BakHelne MeTaibl U UX COETUHECHUS .

X1MMS 1 OKpyKatoLas cpesa

HoBrie MaTepuanbsl 1 TEXHOJIOTHH . BemecTBa 1 MaTepuaibl B MO-
BCCTHEBHOM XU3HHU YeloBeka . XUMUs U 300pOoBhe . be3omacHoe mc-
HOJIb30BaHHUE BEIISCTB U XMMHUYCCKHUX peaKmuii B ObITy . [lepBas 1mo-
MOIIb ITPU XHUMHUYECKUX OXKOTax U OTpaBjieHUsX . OCHOBBI 9KOJIOTH-
YECKOM TpaMOTHOCTH . XHMMHUYECKOE 3arpsA3HEHUE OKpy’Karollei
cpenabl (mpenenpHas nonyctumas KoHlueHTpauus sBemiects — I1JIK) .
Ponb XMMUH B pEIICHUH 9KOJIOTHYECKUX ITPOOIIEM .

[IpupoaHbIE HCTOYHHUKHU YTIJIEBOAOPOAOB (Yyroib, MIPUPOIHBIN Ta3,
HedTh), MPOAYKTHl UX NEpepadOTKH, UX POIb B OBITY M HPOMBIIII-
JICHHOCTH .

XUMUYEeCKUd OKCIEPUMEHT: U3y4YeHHe OoOpa3IoB MaTepHaliOoB
(cTexito, CIUTaBBI METAJJIOB, ITOJIMMEPHBIE MAaTePHUAIIBI) .

MexnpeameTHble CBA3N

PeaJ'II/I?)aLII/IS[ MEKIPEAMETHBIX CBsI3eH opu HU3Yy4YCHUHU XUMHUU B
9 KJ1acce OCYIIECTBISIETCS Yepe3 MCMOJIb30BaHUE KaK OOIUX ecTe-
CTBECHHO-HAaYYHbIX HOHHTHﬁ, TaK " HOHS[THﬁ, ABIIAOIIHUXCA CUCTCEM-
HBEIMHU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA .
OO0uIre ecTecTBEeHHO-HAYYHBIC MTOHATHSA: HAYYHBIH (aKT, TUIIOTE-
3a, 3aKOH, TCOpUsl, aHAJU3, CHHTE3, KIacCU(PUKAIIUSI, HISPUOTUI-
HOCTB, HAOIIOJICHUE, DKCIICPUMEHT, MOJACIUPOBAHUE, U3MEPCHHUE,
MOJICITb, SIBJICHUE, MTAPHUKOBHIN 3G (EKT, TEXHOJOTHUs, MaTCPHUAIIBI .
duszuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HY-
KJIINJA, HU30TOIIbI, pagAWuOaKTUBHOCTb, MOJICKYJA, 3HeKTpI/IT—IeCKI/Iﬁ 3a-
psix, TPOBOMHHUKH, MOJYIPOBOJHHUKH, NTUAIECKTPHUKH, (POTODIEMEHT,
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BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, ra3, pac-
TBOP, PACTBOPHUMOCTH, KPUCTAIJIMYECKasi pelIéTKa, CIUIaBhI, (PpuU3u-
YEeCKHEe BEJIWYHUHbBI, €AWHUIBI U3MEPCHHUS, KOCMHUYECKOE MPOCTPaH-
CTBO, TUIAHETHI, 3BE3161, COTHIIE .

Buomorus: ¢orocmHTE3, nBIxaHme, Omocdepa, PKOCHCTEMa, MU-
HEepaJlbHbIE YIOOPEHUsI, MUKPOAJIEMEHTBI, MaKpO3JIEMEHTHI, IHUTa-
TeJIbHBIEC BEIICCTRA .

I'eorpadus: atrmocdepa, ruapocdepa, MUHEpPAIIbl, TOPHBIC MTOPO-
JIBbI, TIOJIC3HBIC UCKOTIAEMEIC, TOTUTUBO, BOJIHBIC PECYPCHI .
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TINAHWPYEMBIE PE3YNbTATLL OCBOEHWS
YYEBHOTO TIPEOAMETA «XUMWUS» HA YPOBHE
OCHOBHOTO OBLLETO OEPA30BAHKS

HN3yueHue XUMHUHU B OCHOBHOM IIIKOJIE€ HANpaBJIEHO Ha JOCTHXKE-
HHE OOydJaloIIMMUCS JNIHOCTHBIX, METANPEIMETHBIX U IIPEIMET-
HBIX PE3yJIbTATOB OCBOCHUS y4E€OHOTO IpeaMeTa .

NuuHocTHLIE pesynbTaThl

JImyHOCTHBIE pe3yJibTaThl OCBOCHHUS NPOrpaMMBI OCHOBHOI'O 00-
mero oo6pasoBaHUsI JOCTUTAIOTCS B XOA€ OOYyUCHHS XUMHHU B €IHH-
CTBE Y4eOHOH M BOCHUTATENBLHOU AesiteapbHOCTH OpraHn3anui B CO-
OTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKHUMHU COLUOKYJIbTYPHBIMU
W DyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU, NMPUHATHIMU B OOIIECTBE
MpaBWJIaMU U HOPMaMH IMOBEACHUS U CIOCOOCTBYIOT IIpoIeccam ca-
MOIIO3HAHUsI, CAMOPA3BUTHSI M COLIMATN3AINN 00yYarouXcs .

JIMYHOCTHBIE PE3yNbTaThl OTPaXkKaloT CHOPMHUPOBAHHOCTH, B TOM
YHCIIE B YACTHU:

nanIAOTM‘-IeCKOFO BOCMMTaHUA

1) HEeHHOCTHOrO0 OTHOWICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY UM HAyIHOMY HACJICIUIO, IOHUMAHUS 3HAYCHUS XU-
MHUYECKON HayKH B XKU3HU COBPEMEHHOIrO OOIIEeCTBa, CIIOCOOHOCTH
BIIQJICTh JTOCTOBEPHON MHGOPMAIUEH O MEePEIOBBIX JOCTHIKCHHUSIX U
OTKPBITHSIX MHPOBON M OTCYECTBEHHOW XHUMHH, 3aHHTEPECOBAHHO-
CTH B Hay4YHBIX 3HAHUAX 00 yCTPOWCTBE MUpa U 00111eCTBa;

I'pamp,aHCKoro BOCNHUTaHUA

2) npeacTaBlIeHHs] O COLMAJIBHBIX HOPMax W NpaBUIaX MEKIJIHY-
HOCTHBIX OTHOIICHHUH B KOJIJICKTHUBC, KOMMyHHKaTI/IBHOﬁ KOMIIC-
TEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, YU4eOHO-UCCIeI0BaTEIbCKON,
TBOPYECKOH M NPYTHUX BHAAX AESITEIbHOCTH; TOTOBHOCTH K pPa3HO-
00pa3HOW COBMECTHOH NESITEIbHOCTH HPH BBINOJIHEHUU Y4YEOHBIX,
MMO3HAaBATCJIBHBIX 3aJa4, BBIINNOJTHCHHUN XHUMHUYCCKHUX OKCIICPUMECH-
TOB, CO3JaHUM y4YE€OHBIX IIPOEKTOB, CTPEMJCHHUS] K B3aMMOIOHHMa-
HUIO M B3aMMOIIOMOIIIX B NpoLiecce 3TOH y4eOHOH NeATeILHOCTH; I'O-
TOBHOCTH OLICHUBATH CBOE IMOBCACHHNE U IMOCTYIIKHM CBOUX TOBapH-
el C NO3UMLMH HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YETOM
OCO3HaHUs MOCJIEICTBUN NOCTYNIKOB;

LleHHOCTH Hay4YHOro no3HaHMA

3) MHUPOBO33PCHUYCCKUX Hpe,Z[CTaBHeHI/Iﬁ O BCHICCTBC U XHUMHUYC-
CKOM peaKlnu, COOTBETCTBYIOIIUX COBPEMCHHOMY YPOBHIO pa3BHU-
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THSI HAYKH U COCTABJISIFOIIMX OCHOBY JUJISI IOHMMAaHHS CYIIHOCTH Ha-
YYHOU KapTUHBI MUpa; OPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pa3BUTHS MPHUPOJIbI, B3aHMOCBSI3SAX 4YEJIOBEKAa C IPHUPOIHOMN
Ccpenoii, 0 poJd XUMMHUHU B IIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HANPABJCHHBIX HA MOJYYEHHE HO-
BBIX 3HAHHUH 110 XMMHH, HEOOXOIMMBIX IJII OOBSICHEHHsS HaOIromae-
MBIX IIPOIECCOB U SIBIICHU;

5) nozHaBaTenpHOM, MHOOPMAIITMOHHON M YUTATEIbCKOU KYJIBTY-
pbI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHON padOThI ¢ YYCOHBIMHU
TEKCTaMH, CIPAaBOYHOMN JIUTEpaTypOi, NOCTYIHBIMU TEXHUYECKUMHU
cpenctBaMu MHOOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYUYEHHIO M IMO3HAHUIO, JIIOOO3HATEILHOCTH, TO-
TOBHOCTH U CITOCOOHOCTH K CaMOO0Opa30BaHUIO, IPOCKTHOMN U HCCIIe-
JIOBATEILCKOU JEATCILHOCTH, K OCO3HAHHOMY BBIOOPY HampaBJICH-
HOCTHU U YPOBHS OOyUYCHUS B JalibHEHIIIEM;

®opMMpOBaHMA Ky/IbTYpPbl 30POBbS

7) Ooco3HaHHS LICHHOCTH >KHU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K
CBOEMY 3J0POBbBIO, YCTAaHOBKH Ha 3I0POBBIH 00pa3 »KHM3HH, OCO3HA-
HUS TIOCJHEICTBUI M HENPUSTHS BPEIHBIX NpPHUBBIYEK (ynorpellie-
HHUS aJKOT0JisI, HAPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH coOrone-
HUS IpaBUJl 0€30MaCHOCTH NPHU OOpallleHUH C XUMHUYECKHMU Bellle-
CTBaMHU B OBITY U peajlbHOM )KU3HU;

TpyAoBoro BoCNUTaHUA

8) mHTepeca K MPaKTHISCKOMY HU3yYEHHIO Tpodeccuii u Tpyaa pas-
JIMYHOI'O POJia, YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYOBOU AEsATEIb-
HOCTH, B TOM YHCJIC Ha OCHOBE IIPUMEHEHHS PEIMETHBIX 3HAHUU 110
XUMHUU, OCO3HAHHOTO BHIOOpA MHIANBUIYaJTbHOU TPAEKTOPHUHU MPOJI0JI-
JKEHHs 00pa30BaHMs C yYETOM JIUYHOCTHBIX HHTEPECOB U CIIOCOOHO-
CTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHOM
po(eCCHOHANBHON ACSTEIIBHOCTH U Pa3BUTHsI HEOOXOAUMBIX yMe-
HU; TOTOBHOCTH aJlallTHPOBATHCS B TPO(DHECCHOHAIBHOM cpe/ie;

IKONIOrMYECKoro BOCNMUTaHUA

9) 3KOJIOTHYECKH LIeJIeCO00Pa3HOro OTHOLICHUS K MPUPOJIE KaK
MCTOYHHUKY KU3HU Ha 3eMJI€, OCHOBE €€ CyIllEeCTBOBaHUs, IOHUMa-
HUS [IEHHOCTH 3/I0pOBOTO M 0€30I1acHOT0 00pa3a >KU3HHU, OTBETCTBEH-
HOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U ICUXUIECKOMY
3710POBBIO, OCO3HAHUSI IEHHOCTH COOJIIOECHUS IIPaBUil 0€30I1acCHOTO
MoBeJeHUs IIpU paboTe ¢ BelIeCTBaMU, a TaKXKE€ B CHUTyalHsIX, YIPO-
J)KaroLIUX 3J0POBbIO U JKU3HU JIIOJEH;
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10) cioco6GHOCTH MPUMEHSTh 3HAHMUS, ITOJIydaeMble IPU U3yde-
HUW XUMHWH, JJIs1 PEIICHUsI 3a71at, CBSI3aHHBIX C OKPY>Karomied nmpu-
poaHO# cpenoil, MOBHIIICHUSI YPOBHS dKOJOTHUECKONU KyJIBTYPHI,
O0CO3HaHUsI rJI00aJbHOr0 XapakTepa dKOJOTHYECKHUX MPOoOIeM U ITy-
TEH UX PEHICHHUS IOCPEACTBOM METOJOB XUMUH;

11) 5KOTOTUYIECKOTO MBILUICHUSI, YMEHHSI PyKOBOACTBOBATHCS UM
B MIO3HAaBaTEJbHONW, KOMMYHHUKAaTUBHON U COLMAIBHON NMPaKTHUKE .

MetanpeameTtHbie pesynbTath

B cocraBe MeTampeaMeTHBIX pe3yJIbTAaTOB BBIACISIIOT 3HAYHUMBIS
st GOpMHUPOBAHUSI MHPOBO33pEHUsSI OOIIEeHAydYHBIE MHOHSITHS (3a-
KOH, TEOpHs, MPUHIIHII, TUIIOTE3a, (aKT, CUCTEMa, NPOIECC, DKCIIe-
PUMEHT M 1p .), KOTOPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
Y4eOHBIX HNpeaMeTaX W NO3BOJIAIOT Ha OCHOBE 3HAHUM W3 3THUX Opel-
MeTOB (POPMHPOBATH HNPEACTABJICHHE O LEJIOCTHONW HAay4YHOHW KapTH-
HE MUpa, U yHHBepcajbHble y4eOHble AeicTBUs (ITI03HABaTeJbHEIE,
KOMMYHHKATHUBHBIE, PEryJISITUBHBIE), KOTOpble obecnieuuBaroT Gop-
MHUPOBaHHE TOTOBHOCTH K CaMOCTOSATCIBHOMY IUIAHHUPOBAHUIO U
OCYILECTBJICHUIO y4eOHOM NeATEeIbHOCTH .

MertanpenMmeTHble pe3yibTaThl OCBOCHUS OOpa3oBaTeIbHON MpO-
rpaMMBI IO XHMHH OTPaXalOT OBJAJeHHWE yHHUBEpPCaJIbHBIMH ITO3HA-
BaTCJIbHBIMU HeﬁCTBHﬂMH, B TOM YHCJIC:

ba3oBbIMM NOrMYEeCKUMH ,Cl,el‘;iCTBIAFIMM

1) yMeHHeM HCIIOJIB30BAaTh MPHUEMBI JIOTHYSCKOTO  MBILIJICHUS
IIpY OCBOCHMH 3HAHUI: pacKpbhIBaTh CMBICI XHUMHYECKUX MOHSITHH
(BBIIETISITE WX XapakTepHbIE IIPU3HAKH, YCTAaHABIMBATH B3aHUMO-
CBSA3b C JIPYTUMH HOHSTHUSMH), HMCIIOJIB30BaTh MOHATHS IJISI OOBsIC-
HEHMs OT/ACJIbHBIX (aKTOB U SIBJICHHUI; BHIOMpAaTh OCHOBaHUS U
KPUTEpHUH IJIs1 KJIACCHU(PHUKAIINM XHUMHUYECKHUX BEIIeCTB U XHUMHUE-
CKHMX pEaxIHii; yCTaHaBJIMBATh IPHUYNHHO-CJIIEIACTBEHHBIE CBSI3HU
MeXAy OOBEeKTaMH H3YyUYEHHS; CTPOHUTH JOTHYECKHE DPACCY>KICHUS
(MHOYKTUBHBIC, JeAyKTUBHBIE, 10 aHAJIOTHH); JAeJIaTh BBIBOABI U 3a-
KITFOUYCHMUS;

2) yMEHHEM NPUMEHSTh B MPOIECCE MO3HAHWS MOHSITHS (Tpe-
METHBIC M METallpeIMETHBIE), CHMBOJIMUYECKHE (3HAKOBBIEC) MOJCIIH,
HCIIOJIb3YEeMbI€ B XUMHUH, IPEOOPa30BBIBATE IIHUPOKO NPHUMEHSIEMBbIC
B XUMHH MOJEIbHBIE MPEACTABIICHUS] — XUMHWYECKHUIH 3HAaK (CUMBOJI
3JIEMEHTa), XUMHYecKass popMyia U ypaBHEHHE XUMHYECKOI peak-
UM — [pPHU pEHIeHHH yY4eOHO-TIIO3HAaBAaTENILHBIX 3ajad; C y4ETOM
3TUX MOJIEJIbHBIX NPEACTABICHUN BBISBISITH U XapaKTepPU30BaTh Cy-
MIECTBEHHBIE NPHU3HAKH H3yYaeMBIX OOBEKTOB — XHMHYECKUX Be-
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IIECTB U XMMHYECKHX PCEAKIMN; BBISBISITH OOIIHE 3aKOHOMEPHO-
CTH, IPUUYUHHO-CJICICTBEHHBIE CBA3U U NPOTUBOPEYUS] B U3yUaeMbIX
npoleccax M SBJICHHUAX; NpeiaraTb KPUTEPUU M BbISBICHUS
STUX 3aKOHOMEPHOCTEH M IPOTHBOPEYHH; CaMOCTOSITEIbHO BBHIOH-
paTh croco0 pemnieHus: yuyeOHO# 3a1a4yu (CpaBHUBATh HECKOJIBKO Ba-
PHAHTOB pEUICHUs], BEIONpATh HanboJiee NOAXOMSIIUNA ¢ yd€TOM ca-
MOCTOSITEIIBHO BBIZIEJICHHBIX KPUTEPHUEB);

Ba30BbIMM MCCIEA0BATENBCKUMM JEMCTBUAMM

3) yMeHHeM HCIOJIb30BaTh IMOCTABJICHHBIC BOIIPOCH B KadyecTBE
WHCTPYMCHTA IMMO3HAHUsI, a TAKXKE B Ka4eCTBE OCHOBBI i (HOpPMH-
pOBaHUs THUINOTE3bl MO IIPOBEPKE IPABUIBHOCTH BBICKAa3bIBAE€MbBIX
CYXIEHUU;

4) mproOpeTeHHE OIbBITa MO MUIAHUPOBAHUIO, OPTAHU3AIMH U TIPO-
BEJIEHUIO YUYEHHUYECKUX DKCIEPUMEHTOB: YMEHHE HabOJIr0JaTh 3a XO-
JIOM OpolEecca, CaMOCTOSTEJLHO IPOTrHO3UPOBATH €ro pe3yJibTar,
hopmynupoBaThs 0000IIIEHUS U BHIBOIBI IO pe3yjabTaTaM IIPOBEIEH-
HOT'O OIBbITA, UCCIEAOBAHUS, COCTABJIATh OTYET O ONPOJAEIAHHOU pa-
oore;

Pa6oToit ¢ MHDopMaLmeit

5) ymeHueM BbIOMpaTh, aHAITU3UPOBATH U UHTEPIPETUPOBATH HH-
dbopmanmo paznMUHBIX BUAOB M (GOPM MpPEJCTABIICHUS, ITOJydae-
MYIO U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-NOMyJISIpHAsl JUTepaTypa XH-
MHUYECKOTO COAEp KaHus, CIIpaBOYHbIE TOocoOus, pecypchl IHTepHe-
Ta); KPUTUYECKH OIIEHHUBATHh IIPOTHBOPECYHUBYIO U HEIOCTOBEPHYIO
nH(OPMAITHIO;

6) yMeHHEM NPUMEHSTh Pa3JIUYHbIE METOIbI U 3aPOCHI IIPHU I10-
uckKe u oTbope HHPOPMAIINU U COOTBETCTBYIONINX JTAHHBIX, HEOOXO-
JUMBIX IS BEINOJIHECHUS YYSOHBIX M MO3HABAaTEIbHBIX 3a7ad OIpe-
AeIEHHOIrO THIIA;, IPUOOPETEHUE OITbITA B 00JIACTH UCIIOJIL30BaHUS
UH(POPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIAJCHUC
KYJbTYPOH aKTUBHOT'O MCHOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CH-
CTE€M; CaMOCTOSTEJIbHO BBIOMpPATh ONTHUMAJBHYIO (OpPMY IMpPEICTaB-
JIeHUs1 MH(pOpMalMu ¥ WUIIOCTPUPOBAThH pelllaeMble 3aJadyud He-
CJIOKHBIMHU CXE€MaMH, TuarpaMmMamMu, IpyruMu popmamu rpadpuKu
M UX KOMOWHAIHSIMU,

7) yMEeHHEeM UCHOJIb30BaTh U aHAIIM3UPOBATH B MpPOILECcCe YUSOHOM
M UCCIIEIOBATEIIBCKON JIEATEIbHOCTH HH(MOPMAIIHIO O BIUSHUU IIPO-
MBIIIJIEHHOCTH, CEJIBCKOTO XO3SHCTBAa M TPAHCIIOPTAa HAa COCTOSHUE
OKpYy>Karolleil mpupoHOU Cpeibl;
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YHMBEpCa/IbHbIMU KOMMYHUKATUBHBIMU AEMCTBUAMM

8) ymeHueM 3azaBaTh BONPOCH (B XOAE AMAOra H/WIH THCKYC-
CHH) 110 CYyIIECTBY OOCYXAaeMOil TeMbI, (OPMYITHUPOBATH CBOH IpEI-
JIO)KEHUSI OTHOCUTEJIBHO BBIIIOJIHEHUS MPEIIOKSHHO 3a/1a4u;

9) nmpuobOpeTeHHEe OMbBITa MPE3CHTALMH PE3yJIbTATOB BBIMOJHCHUS
XUMHYECKOTO JKCIIEpHMEHTa (JTa0opaTOpPHOTO OIBITa, JadopaTop-
HOU paboOTHI IO MCCIEOOBAHUIO CBOWCTB BEIIECTB, yICOHOTO MPOEK-
Ta);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEpCTHHKAaMH ITO3HA-
BaTEJIbHOW M HCCIIEIOBATEIbCKON ASATEILHOCTH IIPU PEIISHUU BO3-
HUKaIOIIUX MpoOJIeM Ha OCHOBE yd€Ta OOIINX HMHTEPECOB M COrJja-
coBaHMsl mo3unuii (oOcyxaeHusi, OoOMEH MHEHHUSMH, «MO3TOBBIC
IITYyPMBI», KOOpPJAMHALMS COBMECTHBIX JCHCTBHH, oOmpeAeiieHHuE
KPUTEPHUEB I10 OIEHKE Ka4yeCTBa BBIMOJHEHHON paboOThI U AP .);

yHMBepca}'IbeIMM perynaTMBHbIMH AeﬁCTBMﬂMM

11) yMeHHEM CaMOCTOSITEIBHO OMNPENEIATh €U AESITEILHOCTH,
JIAaHUPOBATh, OCYILECTBISATH, KOHTPOJIUPOBATh U NPU HEOOXOTU-
MOCTH KOPPEKTHPOBAaTh CBOIO JICSITEIILHOCTD, BBIOUpaTh HanboJsiee
3¢p P exTUBHBIE CITOCOOBI PEIICHUsT YYeOHbBIX U IO3HABATEJILHBIX 3a-
ad, CaMOCTOSITEIIBHO COCTaBJISITh WJIM KOPPEKTHPOBATH IIPEAJIO-
’KE€HHBIN aJIrOPUTM AEUCTBUI NPU BBIITOJHEHUH 3aJJaHUN C YYETOM
MOJIyY€HHUST HOBBIX 3HAHUM 00 H3ydaeMbIX 0OBEKTaX — BEIlleCTBaxX
W peaKkIusX; OIIEHUBATh COOTBETCTBHE IOJIyUEHHOI'O pe3yJibTaTa 3a-
SBJICHHOM IICJIH;

12) yMeHreM HCTIOIB30BaTh M AHAITU3UPOBATH KOHTEKCTHI, MPEJ-
jlaraeMble B YCJIOBUH 3aJaHUH .

TTpeameTHbIE pesynbTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTENIHLHO-
IO COIEp KaHUsl, yCTAaHOBJIEHHOT'O TaHHOW NpUMEpHOH padodei mpo-
rpaMMOM, BBLACISIFOT: OCBOCHHBIE OOYYaIOIIMMMUCS HaydHbIE 3Ha-
HUSI, YMEHUSI U CHOCOOBI JAeHCcTBHH, cnerudpuIecKrue sl peaMeT-
HOU ob6nacTi «XUMHs», BUABI ASSITEIFHOCTH MO IMOJyYSHHUIO HOBOTO
3HaHUS, €ro WHTEPHpEeTalluHd, NPeoOpa30BaHUIO M NPUMEHEHUIO B
pa3IUYHBIX YU4€OHBIX U HOBBIX CUTYAIIHsIX .

IIpeameTHBIE pe3ynbTaTHl MPEACTABICHBI MO ToxaM OOy4YeHHs U
OTpa)xaroT cHOPMHUPOBAHHOCTh Y OOYYarOIINXCS CIEAYIOIIUX yMe-
HUI:
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8 KJIACC

1) packpsieames cmbici OCHOBHBIX XUMHUYSCKHUX HOHSITHI: aTOM,
MOJIEKyJla, XUMHUUECKHUM 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOKHOE Be-
IIeCTBO, CMECh (OAHOPOJAHAsI U HEOJHOPOAHAsI), BAaJICHTHOCTh, OT-
HOCHUTEJIbHAsl aTOMHAasl U MOJIEKYJIsIpHasl Macca, KOJIM4ECTBO Bellle-
CTBa, MOJIb, MOJISIpHasi Macca, MaccoBasl J0JIsI XUMHUYECKOTO dJIe-
MEHTa B COEOHWHEHUH, MOJSAPHBIH OOBEM, OKCHUI, KHCIIOTA,
OCHOBAaHHE, COJIb, 3JIEKTPOOTPUIATEIHLHOCTD, CTEIICHb OKHUCIICHUS,
XUMHYECKas peaKknusi, KilacCu(UKaus peakKui: peakIiuu COeI1-
HEHMSI, pEaKIUN Pa3JIOKEHUsI, PEaKIINN 3aMEIICHUS, pEakluu 00-
MEHa, 9K30- U dHIAOTEPMHUUYECKHE PEaKIMU; TeIUIOBOU dddeKT peak-
UU; SApO aToMa, dIEKTPOHHBIN ClI0il aToMa, aTOMHasi OpOuTab,
panuyc aToMa, XUMHUYECKasi CBA3b, MOJISIpHAsl U HEMOJIApHAasl KOBa-
JI€HTHasl CBsI3b, MOHHAsI CBsI3b, MOH, KATUOH, aHHOH, pacTBOpP, Mac-
coBag J10JIs BellecTBa (IPOIeHTHasA KOHIIEHTpallus) B pacTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHUX IIO-
HATHH (CM . 1. 1) ¥ IPUMEHSTH STH MTOHSTHS HPU OIMMHMCAHUH BEIISCTB
" UX IPEBpalllCHUH;

3) ucnoavzoeams XUMHUYECKYKO CHMBOJIMKY IJIsi COCTaBJICHUS
(opmy BemiecTB U ypaBHEHUH XUMHUYECKUX PEAKIINA;

4) onpedensimob BaJIE€HTHOCTbh AaTOMOB DJIEMEHTOB B OMHAPHBIX COE-
JUHEHUSIX; CTENIEHb OKHUCJICHUS JIEMEHTOB B OMHApHBIX COEOUHCHU-
sIX; TMIPUHAJICKHOCTh BEIECTB K ONpeleIéHHOMY KJaccy COeIuHe-
HUi o popMyJiamM; BUJI XUMHUYECKOW CBsI3U (KOBaJICHTHASI U MOH-
Hasl) B HEOPTaHUYECKUX COCTMHEHUSIX ;

5) packpvieams cmwicn llepuoanueckoro 3akona /1. 1. Menpeie-
€Ba: JIEMOHCTPHPOBAThH IOHHUMAaHHE I€PHOJUYECKON 3aBUCHUMOCTH
CBOMCTB XHMMHYECKHUX DJIEMEHTOB OT MX IOJIOXKeHHUs1 B [lepmonmue-
CKOM cHcTeMe; 3aKOHOB COXPaHEHHs MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO YY€HHS, 3aKOHa ABOTaJpoO; onu-
cvieamsb U xapaxmepuszoeams TabnuuHy dopmy Ilepuonnueckoit
CHUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3jndaTh IMOHATHS «TJaBHas
noarpynna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», ma-
Jble U OONbIINE TEePUOMAbl;, COOMHOCUMb OOO3HAYECHHS, KOTOPHIC
nMmeroTest B Ttabnune «llepmonmyeckass cucreMa XHMHUYECKHX BJle-
meHTOoB [ . 1. MenneneeBa» ¢ UUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsif sjapa, oOuiee
YHCIIO 3JIEKTPOHOB M paclipefelIeHHe UX M0 DJIEKTPOHHBIM CIIO05IM);

6) xraccugpuyuposams XUMHUYECKHE DIIEMEHTBI; HEOpPraHude-
CKHE BEIIIECTBA; XUMHYECKHE peakIinu (110 YHUCITy U COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEHISCTB, O TEIUIOBOMY 3(hDeKTy);
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7) xapaxmepuszoeamse (onucvliéams) OOIIHE XUMHYECKHUE CBOI-
CTBa BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIasl ONMCAHUE IIPUMeE-
paM¥u MOJEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaknuii;

8) npoenoszuposeams CBOICTBaA BEUIECTB B 3aBUCHMOCTH OT UX Ka-
YEeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKaHUS XUMHUYECKHUX TIpe-
BpaIllCeHUH B Pa3JIMYHBIX yCIOBHUSIX;

9) eviuucasmbs OTHOCUTEIBHYIO MOJICKYJSIDHYIO H MOJISIPHYEO
MaccChl BEIIECTB; MacCOBYIO JOJIIO XUMHYECKOTO dJIEMEeHTa 1o ¢op-
MyJ€ COCIMHEHMS; MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE; MPOBO-
JIUTH pacu€Thl IO YPABHEHUIO XUMHUYECKOU pEaKIiu;

10) npumensime OCHOBHBIC OIEPAIIUH MBICIUTEIBHOMN IESITEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3aIIHIO,
Kjaccu(UKalHIO, BBISIBJICHHE MPUYHUHHO-CIIEJCTBEHHBIX CBSI3CH —
JUIsT M3YYEHHUsI CBOWMCTB BEIISCTB M XHUMHUYECKHX pEakIHil; ecTe-
CTBEHHO-HAy4YHBIE METOJbI MO3HAHMUS — HAOJIOJICHUE, U3MEpPEHUE,
MOJICIMPOBaHUE, SKCIIEPUMEHT (peajlbHbIN U MBICIICHHBIN);

11) credosams mpaBUIaM NOJIB30BaHHS XHUMHUYECKOH MOCyHoH U
J1abopaTOpHBIM OOOpYyIOBAaHHWEM, a TaKXE IpaBuiIaM oOpalieHus
C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKLHUSIMH IO BBIIIOJHEHHUIO
J1aG0pPaTOPHBIX XUMHYECKUX OIBITOB IO IOJIYYSHUIO U COOHUPaHUIO
ra3oo0pas3HBIX BEIIECTB (BOAOPOJa M KHUCJIOPOJa), IPUTOTOBICHUIO
pacTBOpPOB € ONpeAeIEHHOW MAacCOBOM 0JIeH pacTBOPEHHOTO Belle-
CTBa; IJIAHUPOBATh M IMPOBOJAUTH XWMHUYECKHE HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB MIEJIOYEH M KHCIIOT C MOMOIIbIO HHIANKA-
TOpOB (JlakMyc, peHonPTanenH, MEeTUIIOPAHXK U AP .) .

9 KJIACC

1) packpwvieamb cmbici OCHOBHBIX XHUMHUYECKUX IMOHSITHH: XHUMH-
4YEeCKUHU 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHHUOH, IIPOCTOE
BEILIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIb-
HOCTb, CTENEHb OKHCJICHHS, XUMHUYECKasl peaKklusl, XUMHUIeCcKas
CBsI3b, TEIUIOBOH 2 (deKT peaku, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; PJIEKTPOJIUTHI, HEIJICKTPOIHUTHI, DJICKTPOJIIUTHIECKAS JUCCO-
ouanus, peakuu HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTUMBbIE U HEOOpaTUMBbIE PEaKINU, OKHUCIIUTEIb-
HO-BOCCTAHOBHUTEJIBFHBIE PEaKIUH, OKHUCIIUTEIIb, BOCCTAHOBHUTENIG,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPOIHs, aMPOTEPHOCTh, XUMH-
geckasl CBsI3b (KOBaJIEHTHAas, MOHHAas, MEeTaJJIMYecKas), KpucTall-
InYecKas pemeéTKa, KOppo3nus METaJJIOB, CIUIABEI; CKOPOCTh XUMU-
9eCKOM peaknuu, npenenbHo nomyctumasi koHuentpanus (ITAK)
BEIIECTBA;
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2) unnmocmpupoeams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX I10-
HTHH (CM . 1. 1) ¥ IPUMEHSTh OTH MOHITHS HPU OMUCAHUH BEIICSCTB
U UX IIpeBpallcHU;

3) ucnonvzosams XUMHYECKYIO CHMBOJIMKY [UIsI COCTaBIICHHS
¢dopmyn BeniecTB M ypaBHEHUH XUMHUYECKUX PEaKIINii;

4) onpedensimb BAJSHTHOCTh U CTCIICHb OKHCIICHHS XHMHYCCKHUX
3JIEMEHTOB B COSIMHEHMAX Pa3INdIHOTO COCTaBa; NPHUHAMJICKHOCTH
BEIIECTB K OMNpeeEHHOMY KJIacCcy COeqUHEHUH 1o Gopmymnam; BUI
XMMHUYECKOH CBsi3M (KOBaJICHTHAsI, HOHHAsI, METaJUINYeCcKasi) B He-
OpPTaHUYECKHX COCOMHEHMIX; 3apsi/] MOHA IO XUMHUIECKOH popmy-
Jie; XapaKTep CpeZibl B BOIHBIX PACTBOPaxX HEOPraHUUYECKUX COEJIH-
HEHUH, TUII KPUCTAINYECKON PEeHIETKH KOHKPETHOT'O BEIISCTBA;

5) packpsisams cmoicn Tlepuoanaeckoro 3akona /[ . 1. Meunene-
€Ba M JIEMOHCTPHUPOBATh €r0 MOHUMAaHHE: ONUCLIGAMb U XapaKme-
puzosams TabmuuHyr Gopmy Ilepuomuyeckoil CHUCTEMbl XUMHYEC-
CKMX D2JIESMEHTOB: pa3MdaTh MOHSITHUS «IJaBHAs IOATPyINHa
(A-rpymma)» n «nobdounas noarpyrnma (B-rpymma)», mansie u 6011b-
e MEPUOAbl; COOmMHOCUmMb 0003HAYEHUs, KOTOPbIE UMEIOTCS B Iie-
puonuYeckold TaOiHIle, C YHCIOBBIMH XapaKTEPHUCTHUKAMH CTpOe-
HHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsif sinpa, obiiee
YHCJIO DJIEKTPOHOB M paclpeAesieHHe UX MO 3JIEKTPOHHBIM CJIOSM);
00vsicHaAmMb O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEH-
TOB U UX COCIMHEHHUHU B NIpeieiax MaJIbIX MIEPHOJOB M IJIaBHBIX MOM-
rpynIl ¢ y4éTOM CTPOCHHUS UX aTOMOB;

6) xraccugpuyuposames XUMHUYECKHE DJIEMEHTHI; HEOpraHHYe-
CKHE BEIIECTBa; XUMUYECKHE PEaKIINH (110 YHUCIy M COCTaBy yda-
CTBYIOILINX B pEaKI[MH BEUIECTB, 110 TeIoBoMy dddekTy, 1o n3sme-
HEHHIO CTEIEHEH OKHUCIIEHHSI XUMHUYECKHUX 3JIEMEHTOB);

7) xapaxkmepuzoeams (onucsiéams) o0MHEe U cnelupUUIECKUe
XHMMHYECKHE CBOMCTBA MPOCTHIX M CJIOKHBIX BEIIECTB, ITOATBEPIK-
J1asi ONUCaHUe MPpUMEPaMH MOJIEKYJISIDHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINHA;

8) cocmaensamb ypaBHEHHUS DIICKTPOJIUTHYECKON JHCCOLHUALITN
KHCJIOT, IIeJIOUeH U COJIeH; MOJIHbIE M COKpalEHHbIE YPaBHEHHUS pe-
aKIIU¥ MOHHOTO OOMEHa; YpaBHEHHUS PEaKIlHil, TOATBEPXKAAFOIINX
CYILIECTBOBAaHME T'€HETHYECKOW CBSI3M MEXKJy BelIeCTBAaMHU pas3iind-
HBIX KJIACCOB;

9) packpwvieams CYUIHOCTH OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MoCcpeJCTBOM COCTAaBJICHHUsSI 3JIEKTPOHHOTO OanaHca 3THX
peakuui;

10) npoecnoszuposams CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX
CTPOCHMUSI; BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKHUX MPeBpaIleHU
B PAa3JINYHBIX yCIOBUSIX;
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11) ewbiuucasims OTHOCHUTEIBHYIO MOJCKYJSIPHYIO U MOJIIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJII0 XMMHYECKOI0 3JIeMeHTa no (op-
MyJi€ COEIMHEHHS; MacCOBYIO JIOJIIO BEIIECTBa B pacTBOpE; MPOBO-
JIUTH pacu€Thl IO YPABHEHUIO XUMHUYECKOU pEaKIu;

12) credosams mpaBUIAM TOJIB30BAHUS XHUMHUYCCKOW MOCYIOU U
JabopaTopHBIM O0OpyJOBaHHWEM, a TaKXe IpaBuiam oOpalieHus
C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKLHUSMH IO BBIIIOJHEHHUIO
JT1aGOpaTOPHBIX XHUMHYECKHUX OIBITOB II0 MOJIYYSHHUIO M COOHMPAaHUIO
ra3000pa3HbBIX BEMIECTB (aMMHaKa U yTIIEKHUCIIOTO Ta3a);

13) nposeooums peakuuu, MOATBEPKAAIONINE KAYSCTBEHHBIH CO-
CTaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABAThH ONBITHBIM ITyTEM XJIOPHA-
Opommuna-, moaua-, kKapoonar-, pocdar-, cunukar-, cyabdar-, ru-
JIPOKCHUI-UOHBI, KATUOHBI aMMOHUSI 1 HOHBI U3yYCHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKHUX BEISCTB;

14) npumenams OCHOBHBIC ONIEPALMH MBICIUTEIBHON NEATEIBHO-
CTU — aHaJIu3 U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMAaTH3aIHIO,

BBISIBJICHHE TIPUYHUHHO-CICICTBECHHBIX CBSI3¢H — IUII HU3yYCHUSA
CBOMCTB BEMICCTB M XHUMHWYESCKHUX pPEaKIHil; €CTeCTBEHHO-HAyJHBIC
METOJIbl TO3HAHUS — HaOIIOACHHE, U3MEpPEHHEe, MOJEIUpPOBaHUE,

SKCIIEPUMEHT (pealbHbIil U MBICIICHHBIN) .
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TEMATHYECKOE TINAHWUPOBAHME

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE BpeMs

8 KNIACC

(2 4 B Hegento, BCero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMSA)

IIpyMepHBbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pa3jeJ nporpamMmsi,
¥ KOJINYEeCTBO 4aCoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BH/bI AeSATEJTbHOCTH
06GyYarIxcsa

Pa3}1e.ﬂ 1. HepBona'{aﬂbm,le XUMHYCCKHE IMMOH

situst (20 1)

Tema 1. XuMusi — Ba)KHas
006J1aCTh €CTeCTBO3HAHUA U
NPaKTU4eCKOH JesTeIbHO-
CTH YeJIOBeKa

(CR))

IIpenmer xumuu . Ponp XUMHUHU B >KU3HU
yergoBeKa . XUMHUs B CUCTEME HayK .
Metobl TO3HAHUSI B XUMHH .

Tena u BemectBa . dU3nUeckue cBOICTBA
BEIIECTB . ArperatHoe COCTOSHUE
BemecTB . YNCThIe BemIecTBa U CMECH .
CriocoObI paznenieHust cmeceit . dusznye-
CKHE U XUMH4YecKHe siBieHus . [Ipu3Ha-
KU U YCIIOBUSI TIPOTEKAHUST XUMHUYECKUX
peakuuii .

3HaKOMCTBO C TIpaBHJIaMH OE€30MaCHOCTH
u ipuémMaMu paboThl B XUMHIECKOH
mabopaTopu .

JleMoHCcTpanuu

1. JlabopatropHoe oOopynoBaHHE

2 . PasznnuHble BUALI XUMHYECKOM

MTOCYIBI .

6 PackppIBaThb CMBICT H3y4YaeMBIX
TOHSTHH .

6 PackpbIBaTh pOjib XUMHUH B MPUPOAC U
J)KU3HM 4YeJIOBEKa, €€ CBsI3b C APYTUMHU
HayKaMH .

6 Pa3znnuarh 4YHCTBHIC BEIIECTBA M CMECH,
OJTHOPOJIHBIE U HEOJJHOPOJIHBIE CMECH .

6 PaznmmuaTe (usmMueckne W XUMHUYECKHE
SIBJICHUS .

6 OnpenesasaTh MPU3HAKA XUMHUUYCSCKUX
peaknuii ¥ yCIOBUS UX NMPOTCKAHUSA .

6 CnenoBaTh NpaBUJiaM IOJIb30BaHUS
XHUMHYECKOH MOCYI0# U 1aGopaTOpHBIM
o0opynoBaHHUEM, a TaKXKe IIpaBUIaM
oOpallleHHs] C XUMHYECKHMH Bellle-
CTBaMH B COOTBETCTBHUH C HHCTPYKIIHSI-
MU O BBITOJHECHHIO MTPAKTUISCKUX
pabor.
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3. OOpa3ubl BEMIEeCTB .

4 . Cnoco6slI pa3neneHust cMecert (prib-
TpOBaHWE, BbIMIapUBaHUE, JUCTHILIS-
oust, XpoMarorpadus) .

JlaGopaTopHbIe M NPaKTHYEeCKHe
pa6oThl

Jlabopamopnuie onvimoi:

Ornucanue (1)I/IBI/I‘~IGCKI/IX CBOWCTB BCHICCTB .
Pa3£[ef[eHI/Ie CMECHU C IIOMOIIBIKO Mar’HuTa .

Ipaxmuueckue pabomeol:

Ne 1. [IpaBuna paboTel B yrabopaTopuu
" NIpuéMBI 00paleHust ¢ J1abopaTOPHEIM
000pYIOBaHUEM .

Ne 2. Pa3nenieHue cMmecei (Ha mpumepe
OYHCTKH IOBAapPESHHOM COJIN)

6 IInanupoBaTh U NPOBOJAUTH XUMHYE-
CKMH SKCIEPUMEHT 10 U3YyUYECHUIO U
OIMHMCaHUIO GU3NISCKUX CBOHCTB
BEIIECTB, CIOCO0OB pa3eneHus cMeceit
BELLIECTB .

6 VMcrionp30BaTh NP BBITTOJHEHUU
y4eOHBIX 3aJJaHHIl U B IpoIiecce
HCCIIEOBATEIbCKON AEATEITbHOCTH
HayYIHO-TIOMYJISIPHYIO JINTEPaTypy
XHUMHYECKOT'0 COAEp>KaHUs, CIPaBOI-
HBbIE MaTepHalbl, pecypckl HTepHeTa .

6 BricTpauBaTth pa3BEPHYThIC MTUCbMEH-
HBbIE U YCTHBIC OTBETHI C OIIOPOI1 Ha
uH(popManmio n3 yueOHHUKa U CIpaBOY-
HBIX MaTepHaloB, IPAMOTHO UCIIOJIb30-
BaTh U3y4YE€HHBIH NMOHATUHHBINA anmapatr
Kypca XUMHUH

Tema 2. BenjecTBa
U XMMHYecCKUe peaKnuu
(15 9)

ATOMBI ¥ MOJIEKYJIBI . XUMHYECKUE
SJEMEHTH! . 3HAaKU (CUMBOJIBI) XUMHUYE-
CKHX 3JIeMeHTOB . [IpocTsIe U clIoXKHBIE
BellecTBa . ATOMHO-MOJIEKYJISIPHOE
YYEHHE .

Xumunueckas popmya . BanenTHoCTh
aTOMOB XMMHMYECKHUX DJIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BemiecTB . OTHOCHU-
TelbHasi aToMHas macca . OTHOocUTenbHas
MoOJIeKyJIIpHast Mmacca . MaccoBast 4oJist
XAMHYECKOTO 3JIEMEHTA B COSUHEHUH .
dr3uvyeckre 1 XUMHIECKUE SBICHUS .
Xumunueckass peaxkuus . IIpusHaku

M YCJIOBHS POTEKAHUS XUMHUISCKUX
peakuuil . XUMHUYECKUE YpPaBHCHUA .

6 [IpuMeHsITh eCTeCTBEHHO-HAyYHBIC
MeTO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJIIOIeHNE, MOIETUPOBAHNE, dKCIIe-
PHUMEHT) 1 OCHOBHBIE OIlepaly
MBICIIUTEIIBHON AesATEeILHOCTH (CpaBHEe-
HHe, Kiaccuuranus) 1jis U3ydeHUs
BEIIIECTB M XUMHYECKUX PEeaKLUi .

6 PackpbIBaTh CMBIC] H3y4aeMBbIX
MOHATUH U 3aKOHOB M NPUMEHSTH 3TH
IIOHATHS IIPU OITMCAHUU CBOMCTB
BEIIIECTB U UX MPEBPAIICHUH .

6 Pasznmuarhs Qpu3ndecKkne 1 XUMHIECKHe
SIBJICHUSI, OOBSICHATH UX CYIIHOCTH C
TOYKHU 3PEHUSI ATOMHO-MOJIEKYJISIPHOI'O
y4eHHus .




0¢

ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Tunbel XUMHUYECKUX peaKIui (coeanHe-
HUsI, pa3JI0KCHUs, 3aMCIllCHUsI, OOMEHa) .
3aK0H COXPAaHEHHsI MacChl BEIIECTB .

M . B . JIoMOHOCOB — Y4E&HBINH-IHLUKIO-
MEJUCT .

JleMoHcTpanuu

dusnueckue sIBICHUS (pacTUpaHUe
caxapa B CTyIIKe, KUIIEHUE U KOHJICHCa-
¥sI BOABI U T. 1T.) .

Xumudeckne siBIeHUsI (TOpEHNE CBEYH,
pa3nokeHue caxapa, B3auMoJeicTeue
CEpHOH KHUCIIOTHI C XJIOPUIOM Oapwus,
pasnoxxenue ruapokcuna meau(ll), B3a-
UMOJICMCTBHUE JKeje3a C Cepoi, B3auMo-
NelcTBUE )Xejle3a C pPAaCTBOPOM COJIN
menu(Il)) .

O1nBIT, WILTIOCTPUPYIONMIHNI 3aKOH COXpa-
HCHUS MACChI .

JlabopaTopHble U NPaKTHYeCKHe PaGoThl
Jlabopamophuele onvimui:

[Ipumeps! GpU3NUECKUX SIBICHUH (TLT1aB-
JICHHE BOCKA, TasHUE JIHIA) .

6 OnpenesiTh MPU3HAKU XUMHUYSCKUX
peaknuii, ycIoBHUA HX NPOTEKaHUS .

6 OOBACHATH CYIIHOCTh (PU3UIECKUX U
XMMHYECKHX SIBICHUH C TOYKH 3PSHUS
aTOMHO-MOJIEKYJIIPHOTO yYEeHHS .

6 KmaccupuuupoBaTh XUMHYECKHE
peakuuu (10 YUCIY M COCTaBy pearupy-
FOIIUX U 00pa3yIoNINXCsl BEIIECTB) .

6 CocraBiaTh (PopMyTbl OMHAPHBIX
BEIIIECTB 110 BaJICHTHOCTH U OIPEACIISITH
BAJICHTHOCTH 1O (hOpMyIaM BEIIECTB .

6 PaccTraBisaTh k03 PpHUIIHESHTEHI B ypaBHe-
HUSX XUMHYECKHUX PEaKIIUH .

6 CiienqoBaTh NpaBUiIaM IOJIb30BaHUS
XUMHYECKOH TOCYI0H 1 1a0opaTOPHBIM
000pyIOBaHHEM, a4 TAKXKE IIpaBUIaM
oOpartieHus! ¢ BEeIeCTBaMH B COOTBET-
CTBHUH C UHCTPYKIUAMHU 110 BBITTIOJIHE-
HUIO Ja0OpaTOPHBIX XUMHUYIECKUX
OIIBITOB .

6 lcrionb30BaTh NPU BBINIOJIHEHUU
y4eOHBIX 3aJjaHUil U B IIpollecce
HCCIIeIOBATEIIECKON JesITeIbHOCTH
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IIpumepsl XUMHUYECKUX SIBICHUN
(TIpokanuBaHNE MEIHOW NMPOBOJIOKH,
B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOH) .
Mopnenu aTOMOB U MOJIEKYJI .

Buvituucnenusn

— OTHOCHUTEJIbHOMN MOJIEKYJISIPHOU
MaccChl BEIISCTB;

— MaccCOBOH JOJIY XUMHUYECKOTO dJIEMEH-
Ta 1o popmyJie CoeTUHECHUS

HAy4YHO-TOIYJSIPHYIO JTUTEPaATypy
XUMHYECKOTO COJIepKaHUsI, CIIpaBOY-
Hble MaTepuaisl, pecypcsl MHTepHeTa .

6 BeicTpauBaTh pa3BEPHYThIE IUCbMEH-
HBIE€ U YCTHBIE OTBETHI C OIIOPOH Ha
uH(popManmio n3 yueOHNKaA U CIpaBO4-
HBIX MaTEpPHUAJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3y4YE€HHBIH NOHATUHHBIA anmapat
Kypca XUMHU

Pasjges 2. BaxkHeiilne npejcTaBUTe/IM HeOpraHMyeckux Bemects (30 u)

Tema 3. Bo3ayx. Kuciaopoga,.
INouaTHE 06 OKCHAAX
(59)

Bo3agyx — cMech razos . CoctaB Bo3ayxa .
Kucnopon — smeMeHT 1 pocToe Belie-
ctBO . O30H — ayutoTpomHas MoAgu(duKa-
st kuciopona . Haxoxknenue Kuciopo-
Jia B mpupone, Gu3ndeckue U XuMHude-
CKHE CBOMCTBA (peaKIuu OKHUCIICHHUS,
ropeHue) . YCIoBHsI BOSHUKHOBEHUS U
MpeKpalieHus: ropenus . [lonsitue

00 okcHIax .

CriocoObl nostydyeHus KUciaopoaa B
J1abOpaTOPHUH U MPOMBIIIICHHOCTH .
[Tpumenenue kucnopona . Kpyrosopor
KHCIJIOPOJ1a B TIPUPOJIE .

TerutoBoii 3¢ deKkT XUMHUIECKO# peak-
IMUH, ITIOHATHUE O TCPMOXUMHUYCCKOM
YPaBHEHHH, 3K30- M SHIOTEPMHUYECKUX
peaKusix .

6 PacKkpbIBaTh CMBICIT H3YJaeMBbIX
THOHSATHH M NPUMEHSITH 3TH IOHSITHS
TIPU OITMCAHUH CBOWCTB BEIIECTB U UX
MpeBpaIleHu .

6 XapakTepHu3oBaTh (OMHCHIBATBH)
COCTaB BO3ayXa, GU3NIECKUE U XU-
MHYEeCKHEe CBOMCTBA KHCI0POa,
CTIOCOOBI €T0 IOJyYIeHHUs], IPUMEHEHHUE
U 3Ha4YEHUE B IIPUPOJIEC U KU3HU
JeroBeKa .

6 CpaBHHBATh PEaKIMH TOPEHHS U
MEJIEHHOT'O OKHUCJIEHHS .

6 CoGupath npuOOPHI AT MOTYUYSHUS
KHCI0pOoAa (BBITECHEHUEM BOJBI U
BO3/IyXa) .

6 Pacrio3HaBaTh OIBITHBIM ITYTEM
KHUCIIOPOJ .
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

TonnmmBo (HepTh, yroilb U METaH) .
3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €ro
MIPEAOTBPAIICHHS . Y CUIICHHE ITAPHUKO-
Boro 3¢ dekra, pa3pylieHIEe 030HOBOTO
CIOSL .

JleMoHcTpanuu

BzaumonetictBue pocdopa, cepbr

U JKeJie3a C KHCIOPOJIOM (BO3MOXKHO
HCITIOJIB30BAHUC BI/IJ:[COOI'ILITOB) .
OnpeneneHne COAEpP)KaHHUST KHUCIOpPOJIa
B BO3yX€ .

OmnBITHI, 1EMOHCTPUPYIOLIHUE YCIOBUS
BO3HUKHOBEHHSA U NPEKPpaAICHUA
TOpEHUs .

JlaGopaTopHble U NPaKTU4YeCKHe
pa6oThbl

Jlabopamopnuwiil onvim:

O3HakoMJICHHE ¢ 0Opa3amMu OKCHUIOB .
Ilpaxmuueckas paboma:

Ne 3 . INomydenue u cobupanue KHCIOPO-
J1a, U3y4E€HHUE €ro CBOMCTB .

6 11criosib30BaTh XMMHUYECKYH0 CUMBOJIH-
Ky JUIsI COCTaBJIeHUsI (OPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHCHUH XUMHUE-
CKHX pPEaKIUi ¢ y9acTHeM KHCIOpOoAa .

6 OOBSICHATH CYIIHOCTH 3KOJIOTHYECKHX
po6JieM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/yXa .

6 CnegoBarh mpaBmiiaM 0e30macHOU pado-
ThI B 1a00paTOPUH MPH UCITOJIB30BaHUA
XHMHYECKOH IMoCcyabl 1 000pya0BaHUs,
a TakKe ImpaBUiIaM OOpaIeHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY .

6 ITnaHUPOBATh U OCYIIECTBIISATH Ha
MPaKTHKE XUMHUYECKUE SKCIIEPUMEHTHI,
IIPOBOJUTH HAOIIOICHUS, IeNIaTh
BBIBOJEBI IO pe3yJibTaTaM DKCIIEPpU-
MEHTA .

6 Y4acTBOBaTh B COBMECTHOM paboTe
B IpyIIIIE .

6 VIcrioyib30BaTh MPH BBIITOJHEHUH
y4eOHBIX 3aJjaHUil U B IIpoliecce
HCCIIEA0BATEIBCKON ACATEILHOCTH
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Boltuucnenusn

— MOJICKYJISIPHOM MacChl KUCIOPOaa
M 030HA Ha OCHOBAHWU aTOMHOM MacCChI
XUMHYECKOI0 3JIEMEHTA

Hay4YHO-IOILYJIIPHYIO JIUTEPaTypy
XHUMHUYECKOTO COJICp>KaHUsI, CIIPaBOY-
HbIE MaTepuaisl, pecypcsl MHTepHeTa .

6 BeicTpauBaTh pa3BEPHYTHIEC IUCHMEHHBIE
W YCTHEIE OTBETHI C OIIOPOH Ha HHpOpMa-
OUIO 13 yueOHNKaA U CIIPaBOYHBIX MaTe-
pHaNoB, IPaMOTHO UCIOJIb30BaTh U3Y4CH-
HBIM NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
IloHsATHE 0 KUCI0TAX
M COJIAAX

(59)

Bonopoa — 3JI€MEHT M IPOCTOE Bellle-
ctBO . HaxoxxneHue B mpupone, pusnde-
CKHe U XMMHYECKHe CBOMCTBa (Ha
npuMepe B3auMOICHCTBUS ¢ HEeMeTaluIa-
MU ¥ OKCHJIAMHU METaJIOB), IPUMEHE-
HUE, CIIOCOOBI ITOTyYCHUS .

TlonsiTHE O KHCIOTAaX W COJISIX .

JleMoHCcTpanuu

Tlomyuenne, cobupaHue U pacro3HaBa-
HHE BOJIOPOJA .

T'openue Bomopoxa .

B3aumopeiicTBrue Bomoposia ¢ OKCHUIOM
meau(1l) .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThl

Jlabopamophwiii onvim:

BzaumopeilicTBue KHCIOT C METaJUIAMH .
ITlpaxkmuueckas paboma:

Ne 4 . ITomydenue u coOupanue Bogopoaa,
HU3Y4EHHUE €ro CBOMUCTB .

6 PackpbIBaTh CMBICII U3y4aeMbIX MOHS-
THH ¥ IPUMEHSITH 3TH MOHSIITHUS [IPU
OITMCaHUH CBOMCTB BEIISCTB U UX
npeBpalleHui .

6 XapakTepu3oBaTh (OIUCHIBATH)
(usznyeckue U XUMHUYECKHE CBOMCTBA
BOJOPO/1a, CIOCOOBI €ro MoJIydeHus,
TPUMEHEHHE .

6 CoOupatps TpubOp ISl TOITYYECHHUST BOJIO-
pona.

6 1Icrios1b30BaTh XMMHYECKYIO CHMBO-
JIUKY JJIs1 COCTaBIIeHUs (hopmyt
BEIIECTB, MOJICKYJISIPHBIX YpaBHEHUH
XAMHUYECKHX PEaKLHil C ydacTHEM
BOJIOpOJA .

6 CiieoBaTh npaBuiaM 6e30MacHoOM
paboThI B 1a00paTOPUU IIPU UCIIOJIb-
30BaHUU XUMHUUYECCKOU nocyabl U
000pyIOBaHUsI, a TAK)KE MPaBUIIaM
oOpaleHus ¢ TOPIOYUMHU BEIIECTBAMU
B OBITY .
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

U KOJIMYeCTBO 4acoB,
OTBOJAMMOE Ha X U3Yy4eHHUEe

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Botuucnenus

— MOJICKYJISIPHO# MaccChl BEIlleCTBa Ha
OCHOBaHMH aTOMHOM MacChl XUMUYE-
CKHUX DJIEMEHTOB

6 IImanupoBaTh U OCYIIECTBIATH Ha
NPaKTUKE XUMUUYECKUE SKCIIEPUMEHTHI,
MIPOBOJNUTH HAOIIOACHUS, A€IaTh
BBIBOJIbI 1O PE3yJIbTaTaM SKCIEPUMEHTA .

6 YdgacTBOBaTh B COBMECTHOH paboTe B
rpyummie

Tema 5. Kosin4ecTBeHHbIE
OTHOLIEHHUA B XMMHUU
(49

KonnuectBo BemecrBa . Moinb . Moutsp-
Has Macca . 3akoH ABorazpo . Mossip-

HBI 00BEM ra3oB . Pacuérer mo xummye-
CKHM YPaBHEHHSIM .

JleMoHcTpanus
OO0pasIiipl BEIIeCTB KOJIUYECTBOM 1 MOJIB .

Bovtuucnenusn

— 00B€Ma, KOJIMUecTBa BEIIeCcTBA ra3a
10 €ro U3BECTHOMY KOJHWYECTBY Bellle-
CTBa WK 00BEMY;

— 00BEMOB ra3oB MO yPaBHEHUIO
peakInu Ha OCHOBE 3aKOHA 0O0BEMHBIX
OTHOIIICHHU I'a30B

6 PackpbIBaTh CMBICIT U3yYaeMBbIX
MOHSATHUH Y NPHUMEHSTH 3TH MHOHSITHS,

a Tak)Ke M3ydeHHBbIE 3aKOHBI M TEOPUH
JUTSL pelIeHHs] pacYETHRIX 3a7ad .

6 BBIYHCIISITE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIEeCTBa, 00BEM rasa,
MaccCy BEIECTBA;

6 IIpoBOIUTH pAcUE€THI IO YPABHEHUSIM
XHUMHYECKUX peakIHil: KOJIN4ecTBa,
00BEMa, MacCHI BEMIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce pearcH-
TOB UJIN IIPOAYKTOB pE€aKLUM .

6 BricTpanBarh pa3sBEPHyTHIE MICHMEH-
HBIC U YCTHBIC OTBETHI C onopof/i Ha UH-
opmaruro N3 yaeOHMKA U CIIPaBOYHBIX
MaTepHajoB, TPaMOTHO MCIOJIb30BaTh
U3Yy4YCHHBIN NIOHATUIHBIN anmapar
Kypca XUMUH
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAaHMUAX
()

duznyeckre CBOMCTBA BOABI . AHAIHN3
U CHUHTE3 — METOJbl U3y4YEHHsI COCTaBa
BOJIBI .

XHUMHUYECKHEC CBOMICTBA BOJIBI

(peaknuu ¢ MeTaJjIaMi, OKCHUIAMU
METaJJTIOB U HEMETAJIJIOB) .

CocraB ocHOBaHwii . [ToHsTHE 00 MHIN-
KaTopax .

Bopa xax pactBoputens . PactBopsl .
PactBOopuMOCTh BemiecTB B BOJE .
HaceIenHsle 1 HEHACKHIIIICHHBIC
pacTBOpsI . MaccoBast 40JIsI BEIIECTBa B
pacTtBope .

Ponp pacTBOpOB B mpupoAe U B )XKU3HU
4yesoBeka . KpyroBopoT BOJibI B IIPUPOIE .
3arpsi3HeHUe NPUPOJHBIX Boja . OxpaHa
U OYMCTKA MIPUPOIHBIX BOJI .

JleMoHCcTpanuu

DNEeKTPOIH3 BOABI, CHHTE3 BOJIBI;
B3aMMOJCIICTBHE BOABI C METAJIAMH
(Na, Ca) (BO3MOXHO HCITOJIB30BaHHUE
BUJICOMATEPHUAIIOB) .

PacTBOpeHue BemiecTs ¢ pa3nuyHOMN
PacTBOPUMOCTEIO .

HccnenoBanme pacTBOPOB KUCIOT U
mesxo4eil ¢ MOMOIIBI0 WHANKATOPOB .

JlaGopaTopHble M NpaKTH4YeCKUe
pa6oTsl

Ilpakmuueckas paboma:

Ne 5 . IIpuroroBiieHHe PacTBOPOB C
onpenenéHHoi MaccoBOM noie pac-
TBOPEHHOTO BEILIECTBA .

6 PacKkpBIBaTh CMBICIT H3yJaeMBbIX
TMOHSATHH U NPUMEHSITH 3TH ITOHSITHS
TP OITMCAaHUM CBOWCTB BEIIECTB U UX
npeBpalieHui .

6 XapakTepnu3oBaTb (GU3NIECKUE U
XHUMHYECKHEe CBOMCTBA BOJHI, €€ POJIb
KaK pacTBOPHUTESI B IPUPOIHBIX
rporneccax .

6 COoCTaBIISITh ypaBHEHHS] XUMHIECKUX
peaKkuuii ¢ yyacTHeM BOJBI .

6 OOBSICHIATH CYITHOCTH 9KOJIOTHYECKUX
npo6iIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
OPUPOIHBIX BOJ, CIIOCOOBI OYUCTKHU
BOJBI OT IIpHUMecei, MephI IO OXpaHe
BOJI OT 3arpsi3HCHUS .

6 IlimaHupoBaTh M OCYHMIECTBIISITH Ha
MPaKTHUKE XUMHUUIECKHUE >KCIIEPHUMEHTHI,
MPOBOAUTH HAOIIOAEHUS, N€IaTh BBI-
BOJIBI ITO pe3yJIbTaTaM dKCIEPUMEHTA .

6 CrenmoBaTh mpaBmiaM O0e30macHOU
paboThI B TabopaTopHu MPH UCITOIB30-
BaHUN XMMHUYECKOH MOCyABI U 000pyIo-
BaHUA .

6 l_[pOBOJll/ITb BBIYHCJICHUA C NPUMCHCHU-
€M TOHSTHSI «MaccoBasi JOJIsI BEIIeCTBa
B pacTBOpPE» .

6 lcrnonbp30BaTh MPU BBITIOJIHEHUHU
y4eOHBIX 3alaHHi U B Ipoliecce
HCCJIEJOBATENbCKOM 1eATeILHOCTH
HAay4YHO-IIOIYJIIPHYIO JUTEPATYPY
XMMHYECKOTI'0 COIEp>KaHUsI, CIIPaBOd-
HbIE MaTepuabl, pecypchl HTepHeTa .
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

U KOJIMYeCTBO 4YacoB,
OTBOJAMMOE Ha X U3Yy4eHHUEe

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Botuucnenus
— C HUCIIOJBL30BaHUEM ITIOHATHS «MaCcCO-
Basi JOJIsI BEIIIECTBAa B paCTBOPES»

6 BricTpauBaTh pa3BEpHYThIE IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMannio u3 ydeOHHUKa U CIIpaBOY-
HBIX MaTE€pHUaJIOB, TPAMOTHO HUCIIOJIB30-
BaTh U3yYEHHBIN NOHATUWHBIA annapar
Kypca XUMHUH

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKnx
coeHEeHU

(119

Knaccudukanus HeopraHU4ecKux
COEIUHEHUH .

OKCHIIBI: COCTaB, KJacCU(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEepHBIE,
HecoseoOpasyromnue), HOMeHKIaTypa
(MeXayHapoaHas Y TPUBHAJIbHAS) .
ITonyueHue u XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB .

OcHOBaHUSI: COCTaB, KJIACCH(UKALIHS,
HOMEHKJIaTypa (MeXIyHapoaHast U
TpUBHAJIbHAS), GUIHISCKUE U XUMHUUEC-
CKHE CBOWCTBA, CLIOCOOBI MOJIYyYSHHUS .
KucnoTsrl: cocraB, kinaccudukanys,
HOMEHKJIaTypa, GU3HNISCKUE U XUMHYC-
CKHeE CBOMCTBA, CIIOCOOBI NOJIYYCHUS .
Psin akTMBHOCTH MeETasuIOB .

6 KiaccuguinupoBaTh u3ydaeMble
BEIIECTBA [0 COCTaBY W CBOMCTBaM .

6 CocrtaBisaTh (POpMYJIbI OKCHJOB,
KHCJIOT, OCHOBaHHM, COJIEH M Ha3bIBAaTh
UX TIO0 MEXIyHapOoJHOH HOMEHKIIa-
TYype.

6 IIporuo3upoBaTh CBOMCTBA BEILIECTB Ha
OCHOBE OOIIMX XUMHYECKHUX CBONCTB
M3yYCeHHBIX KJIACCOB/TPYIMII BEIIECTB,
K KOTOPBIM OHH OTHOCSITCS .

6 COoCTaBIISITH MOJICKYJIIPHBIC YpaBHE-
HHS peaKUui, NWIITIOCTPUPYIOLINX
XHUMHUYECKHUE CBOMCTBA U CITOCOOBI
MOJTyYECHUS BEIIECTB N3YUYECHHBIX
KJIACCOB/TPYIII, a TaK)Xe MOATBEpIKaa-
130211850 FeHeTI/l'-IeCKle B3anMOCBA3b
MEXy HUMHU .
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Coinu (cpenHue): HOMEHKIIaTypa,
CIIOCOOBI MTOIyYeHHUSI, B3aUMOIeiicTBHE
cojel ¢ MeTaJlslaMu, KUCIIOTAMHU,
IIeJI09YaMH U COJISIMH .

T'enernueckas CBA3b MEXIy KJIaccaMu
HEOPTraHWYECKUX COCTUHCHUH .

JleMOHCcTpanuu

OOpa3Ipl HEOPraHUIECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB .

B3zaumopeiicTBue pacTtBopa cepHOit
kucaoTsl ¢ okcunom menu(Il) .

Peaknus Helitpanuzanuu .

BriTecHenne ogHOTO MeTayuIa APYTUM W3
pacTBopa coju .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oThbl

Jlabopamopmuvie onvimut.
B3aumopeiicTBre KMCIOT ¢ MeTaJIaMU .
IlonyyeHue HepacTBOPUMBIX OCHOBAHHUH .
B3aumoneiicTBre HEpacTBOPUMBIX
OCHOBAHMH C KUCIOTaMH .

Paznoxenue ruapoxcuna meau(1l) npu
HarpeBaHUH .

Ilpaxkmuueckas paboma:

Ne 6 . PerieHue skcnepuMeHTaIbHBIX
3agad4 1mo teme «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COSITUHECHUID .

Buviuucnenusn
— [0 YPaBHEHUSIM XUMHUYECKHUX peaKLui

6 IIpon3BOAUTH BBIYUCIECHUS MO ypaBHE-
HUSIM XHUMHYECKHAX PEaKIui .

6 IlmanupoBaTh U OCYIIECTBIISATH Ha
MpaKTHKE XUMHUYECKHE SKCIIEPUMEHTEI,
MPOBOJIUTE HAOIIOACHMUS, 1eIaTh
BBIBOJIBI ITO pe3yIbTaTaM 3KCIIEPUMEHTA .

6 CrnenoBaTh IIpaBIIaM O€30ITaCHON
padoThI B TabOpaTopHu MPH UCIIOIB30-
BaHUW XMMHUYECKOH IOCyABl U 000pyIo-
BaHUSA .

6 Vcrionp30BaTh NP BEITTOJIHEHUN
YYeOHBIX 3aJaHHUI U B IpoIlecce
HCCIIEOBATEIbCKON AEATEITbHOCTH
Hay4HO-IIOIYJISIPHYIO JUTEPaATypy
XHUMHYECKOTO COIEp>KaHUs, CIIPaBOd-
HbIE MaTepHabl, pecypcsl VIHTepHeTa .

6 BricTpanBaTh pa3BEpHyThIC NMCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOif Ha
nH(pOpPMAIHIO U3 yYeOHHKa U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH NMOHATUNHBINA anmapar
Kypca XUMHHU
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Pa3zpen 3. llepuoaudeckuii 3akoH u [lepuogudyeckas cucreMa XUMHUYeCKHUX 31eMeHTOR /I. U. MeHe1eeBa.
CTpoeHMe aTOMOB. XUMHYeCKas CBA3b. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKknuu (15 4)

Tema 8. [lepuoanyecKkuit
3aKkoH M [lepuoamnyeckast
cucTeMa XUMH4YeCKHX
asiemeHTOB /1. U. MeHpe1e-
eBa. CTpoeHue aToma (7 1)

ITepBBIe NONBITKN KIIACCHU(UKALTNH
XMMUYECKHX dJ1eMeHTOB . [TonsaTue o
rpyInmnax CXOIHBIX 3JIEMEHTOB (Ier04-
HbIE U II€JI0YHO3EMEIIbHbIE METAJIIIbI,
TaJIOT€Hbl, THEPTHBIC T'a3bl) .

DJeMeHTHI, KOTOpbIe 00pa3yroT
aMmdoTepHbIe OKCHIBI ¥ THAPOKCUIHI .
Ilepuonnueckuii 3akon u Ilepuonu-
JecKasi CHCTeMa XHMHUYECKHX 3JIEMEHTOB
J. 1. Menneneesa . Ilepuoasl, rpynimsl,
noarpynnsl . @U3NYECKUN CMBICT
MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMe-
POB IIEpHUOJA U TPYMIIHI .

Crpoenne atomoB . CocTaB aTOMHBIX
simep . 3oTomsr . Onexrpons! . CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB IEPBHIX
20 xuMHYeCKUX dieMeHTOB [leproauye-
ckoit cuctemsl [ . 1. Menpaeneena .
XapakTepucTUKa XMMHUYECKOTO 3JIEeMEH-
Ta 1Mo ero mosioxkeHUuro B Ilepuoamueckoit
cucteme J[. 1. Menpeneena .

6 PackphIBaTh CMBICI MEPHOAHYECKOTO
3aKOHa .

6 IToHnMare CyniecTBOBaHHE IepHOaUYC-
CKOW 3aBUCHMOCTH CBOWCTB XHMHYE-
CKHUX DJIEMEHTOB (M3MEHEHHUE PaJInyCOB
aTOMOB U 3JIEKTPOOTPHUIIATEIILHOCTH)

W X COCIMHEHHI OT IOJIOKSHUSI B
IIePUOTUYECKON CHUCTEME M CTPOCHUS
aroma.

6 Y cTaHaBIIMBAaTh CBSI3b MEXY IMOJIOXKE-
HHEM 3JIEMEHTa B NMEPHOINIECKO
CHCTEME M CTPOCHHEM ero aroma (cocTaB
U 3apsi] siapa, oOluee YUCIIO 3JIEKTPOHOB
U pacupeesICeHHe UX 0 3JIEKTPOHHBIM
CIIOSIM) .

6 IIporuo3upoBaTh XapakTep U3MECHCHUS
CBOJICTB 2JIEMEHTOB U UX COCAMHEHUU I10
rpymmnaMm u nepuojam Ilepuonnyeckoit
CHCTEMBI .

6 XapakTepH30BaTh XUMHYSCKHUE IJIEMEH-
THI IEPBBIX TPEX IIEPUOIOB, KaJIHs,
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3naueHue Ilepuonuueckoro 3akoHa

u Ilepuoauyeckoil CUCTEMBI XUMHUYE-
CKHUX 3JIEMEHTOB JUIsl Pa3BUTHUS HAYKHU U
npaktuku . 1. 1. MenneneeB — y4uéHbIH,
TIe1aror U rpakIaHuH .

JeMoHcTpanuu

KopoTkonepronHass U JUIHHHOIICPHOI-
Hast Gopmebl [leproandeckoii CUCTEMBI
XxuMudeckux 3inemeHToB [ . 1. Mennene-
eBa.

O3HakoMJICHHE C 00pa3liaMi METaJLIOB
Y HEMETAJJIOB .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHnuiii onvim:
BzaumoneiictBue ruapokcusa MUHKa C
pacTBOpaMu KMCJIOT U LIeJIouel

KaJbls MO0 MX MonoxkeHuio B Ilepmo-
nudeckoi cucreme [ . 1. Menneneesa .
6 CrnenoBaTh mpaBmiaM Oe3omacHOW pabo-
THl B J1aOOpaTOpUM IPH HCIOJIB30BAHUH

XAMHUYECKOH IMOCYyIbl M 000pyIOBaHUS .

6 BricTpanBaTh pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIC OTBETHI C OIIOPOil Ha
uH(popManmio n3 yueOHHUKa U CIpaBOY-
HBIX MaTEpHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3Y4YCHHBIM MOHATUNWHBIN anmapar
Kypca XUMHUH .

6 Vcrionp30BaTh OpY BHITTOJIHSHUH
y4eOHBIX 3aaHU TEKCTHl YUCOHHUKA,
crupaBodHble MaTepuansl (Ilepunoaguae-
CKYIO CHCTEMY XHUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, TaOIUILy PacTBOPH-
MOCTH KHMCJIOT, OCHOBaHUH U coJjieil B
BOJI€, DJIEKTPOXUMHUYECKUN psia
HaIpPsHKCHUH METaJIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUN
y4eOHBIX 33aJaHHIl U B IpoIlecce
HUCCJIEIOBATEILCKON AESITeIbHOCTH
HAyYIHO-TIOMYJISIPHYIO JINTEpaTypy
XUMHYECKOIO COJIeprKaHus, CIIPpaBOU-
HBIE MaTepHalbl, pecypcsl HTepHEeTa

Tema 9. XuMu4yeckas CBA3b.
OKHC/IUTE/TbHO-BOCCTAHOBH-
TeJibHblE peaKIuu

(89

DJIEKTPOOTPULIATEIILHOCTh aTOMOB
XUMHUYCCKUX DJICMCHTOB .

Xumuyeckas cBsI3b (MOHHAas, KOBaJICHTHAs
HOJIIPHAs U KOBAJICHTHAS HEIIOJISIpHAsT) .

6 PackpbIBaTh CMBICIT H3y4aeMBbIX
TTOHSITHIH .

6 OrnpenensiTb BUJ XUMHYECKON CBS3H
B COCOIUHCHHU .




or

ewwedlodu senoged

OrxonuaHue mabii.

IIpuMepHBIe TeMBlI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpaMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE HA UX U3y4YeHUe

OcHOBHOE cojepiKaHue

OCHOBHbIE BUJBI AeATEJIbHOCTH
o6y4Jaomuxcsa

CTeneHb OKHUCIICHHUS .
OKHCIIUTEIbHO-BOCCTAHOBUTEIIEHBIC
peakunu (OBP) . Ilpoumeccel oxucieHus
u BoccraHoBIeHHs . OKUCIUTENN U
BOCCTaHOBHTEIIH .

JleMOHCcTpanumu
OKHCIINTENBPHO-BOCCTAHOBUTEIbHBIE
peaKuu: TOpEHHE, PEaKIIuU pa3yioKe-
HUs1, COCAUHCHUA

6 OrmpenensiTh CTENEHb OKUCICHUS
XHMHYECKOTO dJIEMEHTa 1o (GopmyJie
€ro COeINHCHHUS .

6 OmpenemnsaTs 3JIEMEHT (BEIIEeCTBO) —
OKHCIIUTENb U 3JIEMEHT (BEIIEeCTBO) —
BOCCTaHOBUTEIb .

6 OOBACHATH CYIIHOCTH HPOIIECCOB
OKHCJIEHUS U BOCCTaHOBJICHUS .

6 CocTaBIISITh DJISKTPOHHBIN OajaHc ¢
y4€TOM YHCa OTHAHHBIX U MPUHSITHIX
3JIEKTPOHOB .

6 CocCTaBJIsITh YpAaBHEHUE OKHUCIIUTEIb-
HO-BOCCTAaHOBUTEIHHON pEaKIINH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHN
y4eOHBIX 3aJaHUN TEKCTBI yqe61-lm<a,
CIIpaBOYHBIE MaTepHalbI (IIEpHOIIIe-
CKYI0 CUCTEMY XUMHUYCCKHUX DJIEMEHTOB
I . 1. MenneneeBa, TaOJIHILy PaCTBOPH-
MOCTH KHCJIOT, OCHOBAHHI U COJIEH B
BOJE, JIIEKTPOXUMHUUECKUH PSIIT
HaIpsDKEHUM MeTasjloB)
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9 KNACC

(2 4 B Hegento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

IIpuMepHbIe TEMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 IporpaMmsi,

Y KOJINYEeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Paszzes 1. BemecTBo 1 xuMuuyeckue peaknu (17 1)

IloBTOpEHME U YTJIy6/IeHUe
3HAaHMI OCHOBHBIX pa3/ie/ioB
Kypca 8 Kyacca

(CRY)

Ilepuonuueckuii 3akoH . [lepunonuueckas
cUCTeMa XUMHIECKHX IJIEMEHTOB

J1 .1 . MenaeneeBa . CTpo€HHE aTOMOB .
3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB
XHMHUYECKHX PJIEMEHTOB MEPBBIX TPEX
MIePHUOIOB, KaJWs, KaIbIlU U UX
COEIMHEHHI B COOTBETCTBHUH C IOJIOXKE-
HHEM 3JIEMEHTOB B IEPHOINIECKOM
CHCTEME U CTPOCHUEM HX aTOMOB .
Kiaccudukanust 1 HOMEHKIATypa
HEOPraHNYECKHUX BEIIeCTB (MeXIyHa-
ponaHas ¥ TpUBHANIbHAS) . XMUMHYIECKHUE
CBOMCTBA BEHIECTB, OTHOCSIIMUXCSI K
pa3IMYHBIM KjlaccaM HEOpPTaHHYECKHUX
COeOWHEHHH, UX TeHEeTUUeCcKas CBSA3b
HEOPTaHUIECKUX BEIIECTB .

CTpoeHue BellecTBa: BUIbl XUMUYECKOH
CBSI3M U THUIBI KPUCTAUIMIECKUX PerIé-
TOK . 3aBUCHMOCTH CBOICTB BEIIECTB OT
HUX CTPOECHHS .

6 XapaKkTepru30BaTb XUMHIECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPUOJIOB,
KaIvs YU KaJIbOUs 10 UX TOJIOKCHUIO
B [lepuonuueckoii cucreme /| . U. Men-
neneesa.

6 KitaccupunmpoBars 1 Ha3bIBaTh
HEOpraHW4YecKHe BellecTBa M3y4YCeHHBIX
KJIACCOB .

6 OTmIChHIBaThH O0IINE XUMHUYECKHAE
CBOMCTBA BELISCTB Pa3JIMYHBIX Kjlac-
COB, IOJITBEPKJaTh CBOMCTBA MpUMepa-
MH MOJICKYJISIPHBIX YPaBHECHUN XHUMU-
YECKHUX peaKIii .

6 OnpenensaTh BUJI XUMHUYECKOU CBSI3U U
THUIT KPUCTAIUIUYECKOM pemIETKHU
BEIIECTBA .

6 IIporHo3upoBaTh CBOWCTBa BEIIECTB B
3aBHCHMOCTH OT UX CTPOCHHS .

6 BricTpauBath pa3BEpHYTHIC TUCHMEH-
HBI€ U YCTHBIEC OTBETHI C OIIOPOii Ha




w

ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

JleMoHcTpanuu

1. Mojenu KpUCTALTHYESCKUX PEIIETOK
HEOpraHU4eCKHUX BEUISCTB .

2 . KopoTrkonepuoaHasi ¥ JIUHHOIIEPUO-
Has ¢opmel [lepronmdeckoit cucrembl
xuMudeckux ajieMeHToB [l . U . Mennene-
eBa

HHPOpMAIIHIO U3 yYeOHUKA U CITPaBOY-

HBIX MaTEPHUAIOB, TPAMOTHO HCIIOJIB30-

BaTh U3YUYEHHBIN MOHSTUWHBINA anmapar
Kypca XUMHH .

6 Mcnonp30BaTh NPHU BBIITOJTHCHUH
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIEeA0BATEIbCKON ACITEIbHOCTH
HAayYHO-TIOMYJSIPHYIO JTUTEPATYPy
XUMHYECKOTO COJSpPIKAHUsI, CIIPaBOY-
HbIEe MaTepuanbl, pecypcbl HTEepHETa

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XMMHUYeCKHUX
peakumii

49

Kiaccudukanuss XMMHYESCKUX PeaKIui
110 Pa3JIUYHBIM MPHU3HAKaM (10 YHUCIY U
COCTaBy y4YacCTBYIOIIUX B PEAKIIMH
BEIIECTB, MO TEIUIOBOMY 3 deKTy, 1o
U3MCHCHUIO CTCIICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB, 10 0OpaTHMO-
CTH, 110 yYaCTHIO KaTajJn3aTropa) .

DK30- U 3HAOTEPMHUYECKHE PEaKIIHH,
TepMOXHMHYECKHE ypaBHeHHs . [IOHs-
THE O CKOPOCTH XHMHYECKOH pEeaKIvy .
IToHsATHE O TOMOICHHBIX U reTe€POrcHHbIX
peakusx . [TorsiTe 06 0OpaTUMBIX

6 PackpbIBaTh CMBICI U3yYaeMBbIX
MOHSATUHA U MPUMEHSTH 3TH NOHSITHS
IIPU OTTUCAHUU CBOMCTB BEIIIECTB U UX
OpeBpalleHuit .

6 KitaccuguimpoBaTs XUMHYECKHE
peaKkIMH MO DPa3IMYHBIM IPU3HAKaM .

6 YcTaHaBINBATh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakiuu OT Pa3IMYHbIX
(akTopos.

6 IIpOrHO3UPOBATH BO3MOKHOCTH
NPOTEKAaHUA XUMHWYECCKUX ITPpEBpalic-
HUI1 B Pa3INIHbIX YCIIOBUAX .
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M HEOOpaTHMBIX XHUMHYECKHX PeaKIu-
sx . [ToHsITHE O XMMHUYECKOM paBHOBE-
cun . PaxkTOpHI, BIMAIONINE HA CKOPOCTH
XAMHYECKOH PeakI U IOJIOXKEHIE
XAMHYECKOT'0 PAaBHOBECHS .
OKHUCITNTEIEHO-BOCCTAHOBUTEIIEHEIC
peakuuu (3IEKTPOHHBIA OalaHC OKUCIH-
TEIBHO-BOCCTAHOBUTEIBHON peaklun) .

JleMOHCcTpanuu

1 . 3aBUCHMOCTH CKOPOCTH XUMHUYECKON
peaKuuH OT Pa3IMIHBIX (PAKTOPOB .

2 . Bo3paeilicTBHe KaTaau3aTopa Ha
CKOPOCTh XHMHYECKOH PEeaKIuy .

3 . IIpumepsr HeoOpaTUMBIX U 00paTH-
MBIX PEaKLUH .

4 . CMmeleHne paBHOBECHS XUMHUYECKOI
peaxIum .

Bovituucnenusn

— KOJIMYECTBA BellecTBa, 00bEMa U

MaccChl peareHTOB WIH MPOJIYKTOB MO
YPaBHEHUSIM XUMUYECKUX pEaKIni

6 OnpenensaTb OKUCIUTEIb U BOCCTAaHO-
Butens B OBP .

6 COCTaBIIATH SJIEKTPOHHBIA OanaHC
peaxknuy .

6 IIpon3BOINUTH BBIYUCIICHHSI 10 XUMHUYeE-
CKHUM yPaBHEHUSIM .

6 BricTpanBaTh pa3BEPHYThIC MUCbMEH-
HBbIE U YCTHBIE OTBETHI C OIIOPOIl Ha
uH(GOPMALHMIO U3 yUeOHUKA U CIIPaBOY-
HBIX MaTepHaloB, IPAMOTHO UCIIOJIb30-
BaTh U3Y4YCHHBIM MOHATUNWHBIN anmapar
Kypca XUMUH .

6 Vcrionp30BaTh NP BEITTOJIHEHUN
YYeOHBIX 3aJaHHUI U B IpoIlecce
HCCIIEIOBATENBCKON eI TENLHOCTH
HAyYIHO-TIOMYJISIPHYIO JINTEPaTypy
XUMHUUYECKOTO COJAEp>KaHusl, CIIpaBoy-
HBIE MaTepHaibl, pecypcsl HTepHETa

Tema 2. dJIeKTpoIMTHYECKasA
aucconvanusa. XuMHu4YecKue
peaknuu B pacTBopax

(89)

Teopwus 3JIEKTPOTUTHISCKON TUCCcoIa-
UK . DJICKTPOIUTHI U HEATIEKTPOIIUTHI .
Karnonsl, aHuoHbl . MeXaHu3M QUcco-
AU BEIHIECTB C Pa3IMYHBIMHA
BHJIAMH XUMHAYECKOM cBs3u . CTEleHb
nuccoruanuy . CUIBHBIE U clIa0bIe
SJIEKTPOJINTHI .

6 PacKkpbIBaTh CMBICIT H3yJaeMBbIX
TOHSATHH, a TAKXKE CMBICT TEOPUH
3JIEKTPOIUTHUYIECKOI TUCCOIINAIINH .

6 OOBSICHATH NPUUYUHBI JIEKTPOIPOBOI-
HOCTH BOJHBIX PACTBOPOB .

6 COCTaBJISITh YpaBHEHUS AUCCOLIMAIIHN
KHCJOT, HISJIOYEH U COJICH, TTOJTHbIE




ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Peakuy MOHHOTO OOMEHA, YCIOBUSI UX
npoTrekaHus . IOHHbIE ypaBHEHUS

peakuuii .

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBA-
HHH U COJIEH B CBETE MPEACTaBICHHI 00
3JIEKTPOIUTHYECKON nuccounanuu . Cpena
pactBopa . [loHsiTHE O TUAPOIIN3E CONEH .
KadecTBeHHBIE peakiii Ha KAaTHOHBI

U aHUOHBI .

JleMoHCcTpanuu

DekTpuyecKasi MpOBOAUMOCTE PAacCTBO-
POB BEUIECTB; IBHKEHUE HOHOB B DJICK-
TPUUESCKOM TOJIC .

OMbBITHI, WUTIOCTPUPYIOIINE MTPU3HAKU
MPOTEKaHWsI PEaKINii HOHHOTO OOMeHa .
OnBITHI TI0 ONPEACICHUIO CPEIbI B
pacTBopax coJjiei (XJopuaa HaTpus,
KapOoOHaTa HaTpus, XJOpHUJa IUHKA) .

JlaGopaTopHble U MPaKTUYeCKHe
pa6oThbl

Jlabopamopnwiil onvim:

Peaknun nonHoro obmMeHa B pacTBOpax
SJIEKTPOJINTOB: cyibpara mexu(Il)

M COKpaIIEHHbIE NOHHBIE YPaBHEHUS
XUMHYECKUX PEaKIHil HOHHOTO
obMeHa .

6 IImanupoBaTh U OCYIIECTBIISITH Ha

o

o

6

6

IIPAKTHKE XUMHUYECKHE DKCIECPUMEHTHI,
MIPOBOJIUTE HAOJIIOICHUS, 1eIaTh
BBIBOJBI 10 PE3yJIbTATaM SKCIIEPHUMEH-
Ta.

CrnenmoBaTh npaBiiaM 0e30MmacHOM
paboThI B 1a60paTOPUH MPU UCIIOIB30-
BaHMHM XMMHYECKOW MOCyAbl U 000pyI0-
BaHU .

TIpon3BOIUTH BBIYKCICHUS IO XHUMHUYe-
CKHM YPaBHCHUSIM .

BricTpanBaTh pa3BépHyThIE THCHMEH-
HbIC U YCTHBIC OTBETHI C Ol'[OpOI‘/’l Ha
nHbOPMAHIO U3 yYeOHUKA U CIIPABOY-
HBIX MaTepHUaIoB, IPAMOTHO HCHOJb30-
BaTh M3y4YEHHBIH MOHATHUIHBIN anmapar
Kypca XUMUH .

Hcronb30BaTh MPH BBITTOJIHEHUN
y4eOHBIX 3aJjaHUil U B IIpolecce
HCCIIEA0BATEIBCKON ACATEILHOCTH
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U ménoun, kKapOboHaTa HATPUS U COJIA-
HOM KMCJOTHI, peaKlisl HeUTpaau3aluuu
MEXIy THAPOKCUAOM KaJlus U COJISIHOM
KHUCJIOTOH .

IIpakmuueckas paboma:

Ne 1 . Pemenne skcriepuMeHTaIBHBIX

3a/1a4 110 TeMe .

Bbotuucnenusn

— MO0 YpaBHEHHUSAIM XHUMHYECKHUX peaKIHii

HayYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOT0 COAEPIKAHUSI, CIIPAaBOY-
Hble MaTepuaibl, pecypcbl IHTepHETa

Pazpes 2. HemeTaslibl M UX cOeJUHEeHHUS (24 u)

Tema 3. O6mas xapakTepu-
CTUKA XMMUYECKHUX IJIeMeH-
TOB VIIA-rpynnsl. I'asiorenst
(49)

OOm1ast XxapakTepUCTHKA IaJIOTCHOB .
OCoOEHHOCTH CTPOCHUSI aTOMOB 3THX
SJIEMEHTOB, XapaKTepHBbIC JUIST HUX
crerieHu okucieHus . CTpoeHue u
(usnueckue cBOiCTBa MPOCTHIX Be-
IIECTB — TaJIOT€HOB . XMMHYECKHE
CBOMCTBa Ha MpHUMepe XJiopa (B3auMo-
JIeiCTBUE C MeTa/IaMU, HeMeTaJllIaMH,
menoyamu) . XnopoBogopon . ComsiHast
KHCJIOTa, XUMHYECKHE CBOICTBA,
l'lOJ'Iy'-ICHI/lC, NPpUMCHCHUC . Ka‘leCTBeH—
HBIC p€aKIIUX Ha raJJor€HU-UOHBI .
JleiicTBue xiopa U XJIOPOBOJIOpOJa Ha
OopraHu3M 4yeyioBeka . Baxkneiiniue
XJIOPUABI U UX HaAXOXIACHUE B IPUPOIC .

JdeMoHcTpanun
BujieomMaTepuabl: rajloreHbl ¥ UX
COEIMHEHMS .

O0pa3nsl XJIOPUIOB .

6 OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B

HU3MEHEHHH CBOMCTB HEMETAIJIOB H UX
COSIMHEHUH B IIpeiesiax MajlbIX IepHuo-
JIOB W TJIaBHBIX Toarpymm [lepuoaude-
CKOI CUCTEMBI XUMHUYECKUX DJIEMCHTOB
C y4€TOM CTPOCHHS UX aTOMOB .

6 XapakTepu3oBaTh PU3UYESCKUEC U XU~

MHUYECKHE CBOWCTBA MPOCTHIX BEILIECTB
rajoreHoB (Ha mpuUMepe XJjJopa) u
CIIOXKHBIX BEIIECTB (XJI0POBOAOPO.A,
XJIOpHIa HATPHsI), CIIOCOOBI X TOJTy4e-
HUs, IPUMCHCHUEC U 3HAYCHHUC B
MPHUPOJIC U )KU3HH YeJIOBEKa .

6 OnpenensaTs TaJoreHUI-HOHEI B

pacTBope .

6 [InanupoBaTh U OCYUIECTBIIATL HA

MPaKTUKE XUMHUYECKUE SKCIICPUMECHTHI,
IPOBOIUTH HAOIIOJICHUS, NENaTh
BBIBOJBI I10 pe3yJIbTaTaM 3KCIIEpUMEHTA .
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

JlaGopaTopHble M NpaKTHYecKue
pa6oThbl

JlabopamopHhwiil onvim.:
PacnioznaBaHue XJI0pua-HOHOB .
ITlpaxkmuueckas paboma:

Ne 2 . Tlomy4eHue COJITHOW KHUCIIOTHI,
U3ydeHHue e€ CBOMCTB .

Boituucnenusn

— 110 ypaBHEHUSIM XUMHYECKUX PeaK-
I, €CJIU OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB ra3oB MO ypaBHEHHUIO
peakuuu Ha OCHOBE 3aKOHA 0O0BEMHBIX
OTHOIIICHWH Ta30B

6 CnegoBarp mpaBmiiaM Oe3omacHOU pabo-
TBI B JJA0OPAaTOPHUH NPH HUCIIOJIH30BaHUU
XMMHYECKOH IMOCyabl 1 000PYIOBAHHUS .

6 BricTpanBaTh pa3BEpHyThIC TNCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMannio u3 ydeOHHUKa U CIIpaBOY-
HBIX MaTE€pHUaJIOB, TPAMOTHO HUCIIOJIB30-
BaTh U3Yy4YCHHBIM NOHATUNHHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHN
y4eOHBIX 3aJJaHUH U B IIpoliecce
HCCIIeIOBATEIIECKON eI TeTbHOCTH
HayYHO-NOIYJIIPHYIO JINTEPaATypy
XUMHYECKOTO COAEp KaHUsI, CIIPaBOI-
HbIE MaTepuabl, pecypcbl HTepHeTa

Tema 4. O61as XapaKTepH-
CTHKAa XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coeaunenus (5 1)

OOmmast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynns! . OCOOEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHEIS
IUIsSL HUX CTeNeHu okucieHus . CtpoeHune
" (pU3UIECKHE CBOHCTBA IMIPOCTHIX
BELIECTB — KHUCJIOPOJAA U CEPHI .
AmmoTponHble  MOAU(MUKAIUHA  KHCIIOPO-
na ¥ cepbl . XMMUYECKHE CBOICTBA CEpHI .
CepoBoziopon, cTpoeHue, Ghusndeckue

6 OOBSICHIATH 00IIVIEe 3aKOHOMEPHOCTH
B UBMCHEHUHN CBOMCTB 3JICMCHTOB
VIA-rpynnsl 1 uxX COeJUHEHUI
C y4€TOM CTPOEHHS HX aTOMOB .

6 XapakTepHu3oBaTh (pU3HUYECKHE
U XUMHYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPhI U €€ COeqUHEHU
(cepoBozIOpOaa, OKCHIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(}aTOB), CIIOCOOBI UX




1923elrd 6—8 "BUWKNX

Ly

U XUMUYecKHe cBOMCTBa . OKCUIBI CephI
KaK MpeICTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHast KUCIIOTa, (PU3UIECKHE

U XUMHYECKHUe CBOiicTBa (00IIHe Kak
IpefCcTaBUTENs KJIacca KUCIOT U CIEeIH-
(rueckue), npuMeHeHHE .

XyMH4decKrne peakilny, JIeXKaIue B oc-
HOBE IIPOMBIIIIIEHHOT0 criocoba Ioiryde-
HUSI CEpHON KUCJIOTHI . AniapaTsl U
MPOTEKaIONINe B HUX MPOIecCHl (Ha IpH-
Mepe MPOU3BOACTBA CEPHOI KHCIIOTHI) .
Comnu cepHOM KUCIIOTHI, KA4eCTBEHHAs
peakius Ha CyJib(paT-HoH .

Haxoxnenue cepbl 1 €€ coeInHEeHUN

B Ipupose . XMMHUYECKOe 3arpsi3HeHHE
OKPYKaIOIIei Cpeasl COSTUNHEHUSIMH
cephbl (KUCIIOTHBIE JTOXKIH, 3arps3HeHHe
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro
TIPETOTBPAIIECHHUS .

JleMoHCcTpanuu

Konneknuu (Buaecomarepuanbl): cepa

U €€ COETUHEHUS .

OOyrnuBaHue caxapa IoJ AeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KHCIIOTHI .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnvle  onvimul:
OOHapyxeHne cyiab}aT-HOHOB .
BzaumopetictBrue pa3baBIeHHOW CepHOIT
KHUCJIOTBI C IITHKOM .

HOJIy4YeHUsI, IPUMEHECHUE U 3HAUYCHUE
B IIPUPOJIC U )KU3HU YEJIOBEKA .

6 OmpenensiTh HATHYUE CYyJIb()aT-HOHOB
B pacTBope .

6 OOBSICHIATH CYIIHOCTH 3KOJOTHYECKUX
npoOJieM, CBSI3aHHBIX C MEepepadOTKOM
COEIMHEHUI CepHl .

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMHUYCCKUE IKCIICPUMCHTHI,
MPOBOJUTH HAOIIOJICHUS, JCIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIECPUMEHTA .

6 CrenmoBaTh npaBmiaM O0e30macHOU
paboThI B 1Ta0OPATOPHUH TIPH UCITOIB30-
BaHUM XHUMHUYECKOHN MOCYABl U 000pyIo-
BaHMUS .

6 TIpon3BOAUTH BBIYUCIICHUS IO XUMUYEC-
CKHM YPaBHEHUSM .

6 Mcnionp30BaTh OpH BBHITTOJTHEHUH
y4eOHBIX 3alaHUil TEKCThl YUCOHHUKA,
cupaBodHbIe MaTepuansl (Ilepuoguae-
CKYIO CUCTEMY XHUMHYECKHUX IIEMEHTOB
J1. 1. MenneneeBa, TaGIuIly pacCTBOPH-
MOCTHU KHUCJIOT, OCHOBAHHM U COJICH
B BOJE, DJIICKTPOXUMUICCKUN PsiT
HaIps>KEHU METajIoB) .

6 Vlcionp30BaTh NPH BBIITOJIHEHUH y4e0-
HBIX 3aJIaHU{ U B MPOIIEcCe UCCiIea0Ba-
TEIbLCKON ACSATCIIbHOCTHU Hay'-IHO—l'IOI'Iy—
J'lﬂpHle nnTepaTypy XUMHYCCKOTO
coaeprKaHUsl, CIIPaBOYHBIE MaTSPHAIIbI,
pecypcol UntepHera
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

U KOJIMYeCTBO 4acoB,
OTBOJAMMOE Ha X U3Yy4eHHUEe

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Botuucnenus

— 110 YPaBHCHUSIM XUMHYECCKUX PCAKITHIL;
— MAacCCOBO JIOJIX BBIXOJA MPOAYKTa
peaknuu

Tema 5. O61masa xapakTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynmnsl. A3or,
docdop u ux coeuHEeHUA
(79)

OO61m1ast XxapakKTepHUCTHKA DJIEMEHTOB
VA-rpynmsl . OCOOEHHOCTH CTPOESHHUS
aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE
JUTSI HUX CTETICHH OKHUCIICHUS .

A30T, pacipocTpaHeHue B PUPOJE,
(usnyeckre U XNMHUYECKHE CBOMCTBA .
Kpyrosoport azora B mpupoje .

AMMHuaxk, ero GpuU3NYeCcCKUe U XUMHYIe-
CKHE CBOWCTBA, IOJIy4eHHE U TPUMEHEe-
aue . Comu aMMOHUS, UX GU3HISCKUE
W XMMHYECKHE CBOIICTBA, IPUMEHEHHE .
KauecTBennas pe€aKkiusa Ha NOHbI
aMMOHUHA .

A3oTHas kuciora, € pusnueckre

U XUMHYECKHEe CBOMCTBa (0OIIHe Kak
MIPECTaBUTEINS Kjlacca KUCIOT U
crienuduyueckue) . Mcnons3oBanue
HHUTPATOB U COJIEH aMMOHUSI B KauecTBE
MHUHEPAITBHBIX YIOOpEHMUI .

6 OOBSICHATH O0IIVIe 3aKOHOMEPHOCTH B
M3MEHEHHUU CBOVCTB JIEMEHTOB
VA-rpynnsl 1 uX COGAUHEHUH C y4ETOM
CTPOSHHS UX aTOMOB .

6 XapakTepuzoBaTh GHU3NIESCKUE U
XHUMHYECKHE CBOWCTBA MPOCTHIX
BEIIECTB a30Ta 1 pocdopa u ux coeau-
HEeHU (aMMHUaKa, cojieli aMMOHMUSI,
a30THOH KHCIJIOTHI, HUTPATOB, OKCHIa
dbocdopa(V) u pochopHOIt KHUCITOTHI,
(ocdaroB), crrocoOBI UX MOITYYSHUS,
IPUMEHEHUE U 3HAYEHUE B IIPUPOAE
W JKM3HH JeJIOBEKa .

6 OmnpenensaTh HOHBI aMMOHUS U (oc-
(aT-noHBI B pacTBOpE .

6 OOBACHATH CYIIHOCTH 3KOJIOTUYECKUX
mpo6sieM, CBSI3aHHBIX C HaXOXIEHHEM
coeauHeHui a3ora u ¢pocdopa B
OKpy>karouleii cpene .




1920elrd 6—8 "BUWUX

6y

XUMHU4YecKoe 3arpsi3HeHNE OKPYKaro-
el cpeabl COeTUHEHUSIMH a30Ta
(KHCIIOTHBIEC OXOH, 3aTPsI3HEHHUE BO3.TY-
Xa, IOYBBI U BOJTOEMOB) .

dochop, ammoTponHbie MOIHUGUKALTUN
docpopa, puznueckue u XUMHUIECKHE
CBOIiCTBa .

Oxcup dpocdopa(V) u pochopuas
KHUCJIO0Ta, PU3HIECKHE U XUMHYECKUE
CBOMCTBA, nonyuyeHue . Kauecrsennas
peakius Ha pocdaT-uOHEI .
Hcnonp3oBanue ¢ocdaroB B kauecTBe
MHUHEpaIbHBIX YI0OpeHuit . 3arpsi3HeHue
MIPUPOTHEIX BOJOEMOB (ochaTamu .

JleMoHCcTpanuu

Komneknun: ¢pocdop m UX coequHEHHUS .
BsaunmopelictBue KOHIIEHTPUPOBAHHOMN
a30THOU KHCJIOTBI C MEABIO .

JlabopaTopHble U NpaKTUYEeCKHUE
pa6oThbl

Jlabopamophuvie onvimol:

1 . B3aummopgeicTBHE COJIEli aMMOHUS

C METOYBIO .

2 . O3HaKOMJICHHE C O0pa3llaMu a30THBIX
1 (hocOopHBIX yI0OpeHHi .
Ilpaxmuueckas paboma:

Ne 3. INonyuenune ammuaka, U3ydcHHUE
€ro CBOMCTB .

Buviuucnenusn
— IO YpaBHEHUSM XUMHUYECKUX peak-
85078

6 [InanupoBaTh M OCYIIECTBIISITH Ha
MPAaKTUKE XAMHYECKHUE SKCIICPUMEHTHI,
OPOBOUTH HAOIIOACHUS, NeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM dKCIEPH-
MEHTA.

6 CrnenoBaTh npaBwiaM Oe30macHOU
paboThI B TabOpaTOPHH MIPH UCITOIB30-
BaHUM XHUMHYECKOHN MOCYABl U 000pyIo-
BaHMUS .

6 IIpon3BOAUTH BBIYHUCICHUS MO XUMHYE-
CKHM YPaBHCHUSIM .

6 lcnionp30BaTh OpH BBHIITOJTHEHUHN
y4eOHBIX 3aJTaHUI TEeKCThl YUCOHUKA,
CIpPaBOYHBIC MaTECPHUAIIHI (IEPHOANIC-
CKYIO CHCTEMY XHUMHYECKHUX DJIICMCHTOB
J .. MenneneeBa, TaOIUILy PacTBOPH-
MOCTH KHCJIOT, OCHOBaHHUU U COJICH B
BOJIE, DIIEKTPOXUMHUYECKUHI PsITT
HaMPsDKCHUH METalJIOB) .

6 Mcnionp30BaTh OpH BBHITTOJTHEHUH
y4eOHBIX 3aJlaHuil U B TIpoIlecce
HCCIIEIOBATEIbCKON AeSITEIIHHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATypPy
XUMHYECKOTO COJICP>KaHUs, CIIPaBOY-
HBIe MaTepHalibl, pecypcbl IHTepHETA
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

TeMma 6. O611as1 XapaKTepuUc-
THKa XUMH4YeCKHX 3JIeMeH-
TOB IVA-rpynmnsi.

Yriiepoj v KpeMHUI U UX
CcoeAUHEeHU:

(CRY)

VYriepo, aJtoTpomHbIe MOTUBUKA-
IIUY, pacIpOCTPaHEHUE B IPUPOJIE,
r3nueckne 1 XMMHYECKHE CBOICTBA .
Ancopbuus . Kpyrosopor yriepoma

B IIPHUPOJE .

Oxcunsl yriepona, ux GU3nISecKue

M XUMHWYECKHE CBOMCTBA, NX ASHCTBUE
Ha YKUBBIE OPTaHU3MBI, IOJIyYSHHUE

¥ TIPUMEHEHUE . DKOJIOTUIECKHE Mpoodire-
MBI, CBsI3aHHBIE C OKCUIOM yTJIepO-
na(IV); runore3a TI00ATBHOTO MOTEIIC-
HUSI KJIMMaTa; MapHUKOBBIA 3G (eKT .
VYronbHas KHCIIOTa U €€ COJIH, UX
(usnueckre U XUMHYECKHE CBOMCTBA,
ToydeHne u npuMeHerune . KagecTBen-
Hasl peaklysi Ha KapOOHAT-NOHBI .
Hcnonb3oBaHue KapOOHATOB B OBITY,
MEOWIUHE, TIPOMBIIUICHHOCTH, Cellb-
CKOM XO3SICTBE .

IlepBoHauyanbpHbIE TOHATHS 00 OpraHu-
YEeCKHUX BEIIeCTBaxX KaK O COCIUHEHHIX
yriiepoga: OCOOEHHOCTH COCTaBa U
cTtpoenus . [ToHsiTHe 0O OMOJIOTHYECKU
Ba)KHBIX BEIIECTBAX: )XKHUpaX, OeJKax,

6 OOBsICHATH 00IIMEe 3aKOHOMEPHOCTH

B U3MEHEHHUHU CBOWCTB 3JIEMECHTOB

IVA-rpynnsel u ux coeiuHeHui ¢ yqé-

TOM CTPOECHHS UX aTOMOB .

XapakTepHu3oBarh (GU3NIESCKUC

M XUMHUYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yrijlepoJia U KPEeMHHUS U UX

coequHEeHUH (OKCUIOB yTiepo/a,

YTOJIBHOW KHUCJIOTHI, KaApOOHATOB,

OKCHJla KPEMHHUs, KPEMHHUEBOI KHUCIIO-

ThI, CHJINKATOB), CIIOCOOBI X TOJTyYe-

HUsI, IPUMEHEHNE U 3HAaYCHUE B

NpUPOJE U )KU3HHU YeJIOBeKa .

6 Ormnpenensith KapOOHAT- M CHUIIUKAT-
HOHBI B paCTBOPE .

6 OOBACHATH CYIIHOCTH DKOJIOTUYECKUX
npo6JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YTJICKHCIIOTO Ta3a B OKpY KaromIei
cpene.

6 UnmroctprupoBaTh B3aMMOCBSI3b
HEOPTaHWYECKHUX COCIMHEHHH yTriiepoja
¥ OPraHUYECKUX BEIIECTB .

6 IInanupoBaTh U OCYIIECTBIIAThL Ha
MIPaKTUKE XUMHYECKHE dKCIIEPHUMEHTEI,

o
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yrieBojax . MarepuaibHOe eIMHCTBO
OpraHMYECKUX U HEOPTraHHIECKUX
COCIMHEHUH .

Kpemunii, ero ¢pusmudeckne u xumude-
CKHe CBOHCTBa, MOJIydeHHUE U IPUMEHe-
HHE B DJICKTPOHHKE .

CoenuHeHUsT KPEMHHS B IIPUPOJIE .
OOmme nmpeacTaBieHUs: 00 OKCUIe
kpemMHUA(IV) 1 KpeMHUEBOU KHCIIOTE .
CumMkaTtsl, UX HCHOJIB30BaHHE B OFBITY,
MEIMLKHE, IPOMBIIUICHHOCTH . Bax-
HEHIIIMe CTPOUTEIIbHBIE MaTepHaIbl:
KepaMHKa, CTEeKJIO, [IEMEHT, OCTOH,
kene300eToH . [Ipo6iieMbl 6e30macHOTo
HCITOJIb30BaHUsI CTPOUTENIBHBIX MaTe-
pHaIOB B MOBCEAHEBHOM KHU3HH .

JleMoHcTpanuu

Monenu KpUCTaJUIMIECKUX PEHIETOK
anmMasa, rpaduTa, MOJIEKYJIBl QyIuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BELIECTB
aKTHBHPOBaHHBIM yruiéMm . [IpoTuBoras .
BnueomaTepuam)I: CUJIMKaTHasA 1npo-
MBILICHHOCTS .

Mopenu MOJIeKyJl OpraHHYeCKHX Be-
LIECTB .

JlaGopaTopHbie U NMPaKTUYeCKue paGoThl
Jlabopamopnuiii onvim:
KauecTtBennas pcaknus Ha Kap60HaT—I/IOH .

NpOBOAWUTH HAOIIOACHUsS, AeIaTb
BBIBOJIBI 110 pe3yJbTaTaM 3KCIEPUMEHTA .

6 CrnenoBaTh npaBwiaM Oe30macHOU
paboThI B TabOpaTOpPHH MIPH UCITOIB30-
BaHUM XHUMHUYECKOUN MOCyABl U 000pyHo-
BaHMUS .

6 Mcnionb30BaTh OPH BBITTOJTHCHUH
y4eOHBIX 3alaHU TEKCTHl YUCOHHUKA,
crupaBoyHble MaTepuansl (Ilepuoanue-
CKYIO CUCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy pacCTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUI U COJIEH B
BOJIE, DJICKTPOXUMHUYECKUHI P
HamnpsHKCHUH METaJIOB) .

6 Mcnionp30BaTh OpH BBHITTOJTHEHUH
y4eOHBIX 3aJlaHUil U B TIpoIlecce
HCCIIEIOBATEIbCKON AesITEIIHHOCTH
HayYHO-TIONYJISIPHYIO JIUTEPATypPy
XHUMHYECKOTO COJIEPIKaHUsI, CIIPAaBOY-
HbIe MaTepHalibl, pecypcsl IHTEpHETA
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ewwedlodu senoged

Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

Ilpakmuyeckue pabomuwi:

Ne 4 . IlosrydeHue yriIeKHCIIOro rasa .
KauecTBeHHas peakiusi Ha KapOOHAT-HOH .
Ne 5 . Pemenne skcriepuMeHTaIbHBIX
3aga4d no reme «Hemerammsn» .

Botuucnenus

— [0 yPaBHCHUSIM XUMHUYECKHUX PeaK-
U, €CIIN OWH U3 PEarcHTOB JaH B BUJIE
BOJIHOT'O pacTBOpPA C U3BECTHOM MacCOBOM
noJieu

Paszzes 3. MeTasutbl 4 ux coeauHenus (20 u)

Tema 7. OG1IHe CBOMCTBaA
METaJIJIOB
(49

O611ast XxapaKTepUCTHKA XUMHYECKHUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
X noJioxxkeHus B [lepuoandeckoit
CUCTEME XUMUYECKUX 3JIIEMEHTOB

J .. MenneneeBa 1 CTpOCHHSI aTOMOB .
CtpoeHue MeTtauioB . Mertamunueckas
CBS3b M MeETaJIM4ecKas KpHCTaJUIhue-
CKas pemérka DNEeKTPOXUMHUIECKUH
pAn HanpsbkeHud metamnoB . dusnue-
CKHe U XUMUYECKHUE CBOICTBA METAJUIOB .
OO6mue croco0s! MOIy4YeHUsT METaUIOB .

6 PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUHA U MPUMEHSITH 3TH MOHSITHS
MPH ONUCAHUHU CBOMCTB BEIISCTB U UX
NpEeBpaIeHUI] .

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B

W3MEHEHUU CBOMCTB 3JIEMEHTOB-METa-

JIOB ¥ UX COEIMHEHUH ¢ y4&TOM CTpoe-

HUS UX aTOMOB .

XapakTepru3oBaTh CTPOCHHE METAJIJIOB,

obmre PU3UIECKUE U XUMHUYESCKUE

CBOMCTBA METAJLJIOB .

o
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IlonsiTue 0 KOppO3UU METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOPPO-
3un . CriaBsl (CTallb, YyTYH, TIOPATIOMHU-
HUH, OpOH3a), UX NMPUMEHEHUE B OBITY U
TIPOMBIIIIEHHOCTH .

JleMoHCcTpanuu

O3HaKkOMJICHHE C 00pa3laMy METaJlJIOB 1
CIJIaBOB, NX (PU3UYECKUMHU CBOHCTBAMH .
MOJ_'[eJ'II/I KPpUCTAIITIUNYCCKUX peHIéTOK
METaJJIOB .

Buaeomarepualisl:  KOPpO3usi METaJJIOB

JlaGopaTopHble U MPpaKTUYECKHUE
pa6oTsl

Jlabopamopnuvie onvimol:
O3HakoMmIIeHHE ¢ 00pa3laMH CIUIaBOB
METaJLIOB .

3aBUCUMOCTh CKOPOCTH PEaKIIHU
MeTala ¢ KHUCIIOTOW OT MPUPOIBI
MeTaia .

Bovituucnenusn

— [0 YPAaBHEHUSIM XUMHUUYECKUX peak-
LIUH, €CJIU OJIUH U3 PEareHTOB COJICPXKUT
pUMecH

6 XapakTepu3oBaTb OOIIHE CIIOCOOBI
TIOJTy9eHHUST METAIIJIOB .

6 CrnenoBaTh npaBwiaM Oe30macHOU
paboTEI B 1a00paTOPHH MPH UCIIOIB30-
BaHWW XMMHYECKOH ITOCyABI U 000pyIo-
BaHUA .

6 IIpon3BOINUTH BBIYUCIICHHS 10 XUMHYE-
CKHUM ypPaBHEHHUSIM .

6 Vcrionp30BaTh OpY BHIITOJIHSHUH
Y4eOHBIX 3aJaHUH TeKCTHI yuyeOHUKa,
crupaBoyHble MaTepuansl (Ilepuoanue-
CKYIO CUCTEMY XHUMHYECKHUX DJIEMECHTOB
J1. 1. MennaeneeBa, TaGIUIly pacCTBOPH-
MOCTH KHUCJIOT, OCHOBAaHUU M COJICH B
BOJI€, DJIIEKTPOXUMHUIECKHM P
HampsHKEHUH METaJuIoOB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUN
y4eOHBIX 33aJaHHIl U B IIpoIlecce
HCCIIEJOBATEIBCKON NeATEITbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPaTypy
XHUMHYECKOTO COJIEPIKaHUsI, CIIPAaBOY-
Hbl€ MaTepualibl, pecypcsl HTepHeTa

Tema 8. BakHeMIIne MeTaJl-
JIbI 1 UX CO€IUHEeHU A
(16 )

[lenounbie MeTassl . [TonoxeHnue B
[Tepuoanyeckol cucTteMe XUMHUYECKUX
anemenToB /I . 1. MenneneeBa, cTpoeHue
aroMoB . Haxoxaenue B npupoje .

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB DJIEMEHTOB-METAJI-
JIOB B IpyINax U UX COCTUHEHUN C
Y4E€TOM CTPOCHUSI UX aTOMOB .
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Ilpooonocenue maobn.

IIpumepHbIe TEMBI,
pacKpbIBaIOUIMe JAHHBbII
pa3jaeJi NPporpaMmel,

M KOJIMYeCTBO 4aCoB,
OTBO/MMOE Ha X U3y4YeHHUE

OcHoBHOE coaepikanue

OcHOBHBIE BHIBI AesITeTbHOCTH
o0yuarommxcs

dusznueckue U XUMHYECKHE CBOHCTBa
(Ha mpuMmepe HaTpus U Kanus) . OKCHAB
U TUAPOKCHUABI HAaTpus U Kanus . [Ipume-
HEHHUE MICTOYHBIX METAJUIOB B UX
COEIMHEHUH .

[IlenoyHO3eMeNbHBIE METaJUIbl MarHui
U Kanbluk, ctpoeHue atoMmoB . [Tonoxe-
Hue B Ilepuonuueckoil cucreme XuMuye-
ckux anemeHToB [ . 1. Menpeneesa .
Haxoxnenue B npupone . dusznyeckue u
XUMHUYECKHE CBOMCTBA . BaxkHelue
COCTMHCHUS KABIUs (OKCHJ, THAPOK-
cu, cosu) . JKECTKOCTh BOMBI M CITOCOOBI
e€ ycTpaHeHus .

Amromunuii . Ilonoxenue B Ilepuonuue-
CKOM CHCTeME XHUMHUYECKHX JJIEMEHTOB
J. . MenneneeBa, CTpo€HHE aToma .
Haxoxnenue B npupose . dusnueckue u
XUMHOYECKHUE CBOWCTBA . AM(OTEpHBIC
CBOMCTBA OKCHJIa ¥ THAPOKCHUIA .

Keneso . ITonoxxenue B [leprnonuueckoit
CUCTEME XUMHUYECKUX DJIEMEHTOB

J . 1 . Menneneesa, cTpoeHUe aToMa .
Haxoxnenue B npupoge . dusndeckue

6 XapakTepuzoBaTb GU3INIESCKUE U XU-
MHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB
METaJUIOB U UX COeAUHEHUH (OKCUIIOB,
THAPOKCHUIOB, COJIEH), CITOCOOBI UX
MIOJIy9eHHUSI, IPUMEHEHNE U 3HAaUCHUE
B IPUPOJIEC U )KU3HU YEJIOBEKA .

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUE€CTBEH-
HBIX PEaKIUi MOHBI METAJIOB (MarHus,
QJIIOMUHUS, LIUHKA, JKeJle3a, MeIH) .

6 IlnanupoBaTh U OCYIIECTBIISITh Ha
MMPaKTUKE XUMHUYIECKHE YKCIIEPUMEHTHI,
MIPOBOJNUTEL HAOIIOACHUS, AeJIaTh
BBIBOJIbI 11O pe3yJIbTaTaM 3KCIIEPUMEHTA .

6 CnegoBarh mpaBmiiaM Oe3omacHOU pabo-
TBI B JJA0OpAaTOPHUH MHPH HCIIOIB30BaHUU
XMMHYECKOH MOCybl 1 000PYyIOBAHHUS .

6 IIpon3BOIUTE BBIUYHUCICHHSI 1O XUMHYE-
CKHUM ypaBHEHUSIM .

6 BricTpauBaTh pa3zBEPHYTHIE NHUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 ydeOHHUKA U CIIpaBOU-
HBIX MaTe€pHaJIOB, TPAMOTHO UCIOJIb30-
BaTh U3yYEHHBIN MOHATUWHBINA anmapar
Kypca XUMHUHU .
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U XuMHu4ueckue cBoiictBa . OKCHIBI,
ruapokcuasl 1 conu xenesza(ll)
u xemne3a(I1l) .

JleMoHCcTpanuu

B3aumopeiicTBue HaTpus ¢ BOJIONM .
OxpalnBaHue jIaMeHd HWOHaMH HaTpus
W KaJus .

OxpammuBadue IJIaMEHA HOHAMH
KaJbIus .

BzaumopaelicTBrue OKcHIa KaJIbIHsS C
BOJIOH .

Buneomarepuansl: ropeHue xene3a B
KHUCJIOPOJIE U XJIOpeE .

JlaGopaTopHble U NPaKTUYECKHUE PaGOThI
JlabopamopHvie  onvimwi:
O3HakOMJIEHHE C O0pa3laMHu aTIOMHUHUS
H €T0 CIIJIaBOB .

AMdoTepHBIC CBOWCTBA THAPOKCHIA
AJIFOMUHUS .

KauectBeHHbIE peaklMu Ha HOHBI
JKenesa.

Ilpaxmuueckue pabomuwi:

Ne 6 . JKécTtkocTh BOIBI U METOBI €€
YCTpaHCHHUS .

Ne 7 . PemieHue sKkcnepuMeEHTaIbHbBIX
3a7a4 1o treme «MeTasusny .

Buvtuucnenusn

— II0 YpaBHEHUSIM XMMHYECKHUX peak-
Wi, €CJIF OJINH U3 PEarcHTOB JaH B
U30BITKE WJIU COJEPKUT HIPUMECH;

— MacCOBOM J1I0J1M1 BBIXO4a NPOAYKTaA
peakuuu

6 VMcrionp30BaTh NpHU BBITTOJHEHUN
y4eOHBIX 3aJaHHil U B IpoIlecce
HCCIIEI0BATEIbCKOU AesITeIbHOCTU
HAyYHO-TIOIYJIIPHYIO JINTEpaTypy
XUMHUUYECKOTO COAESpKaHUsl, CIIpaBOY-
HBIE MaTepHabl, pecypcsl MHTepHEeTa




9¢

ewwedlodu senoged

OrxonuaHue mabii.

IIpuMepHBIe TeMBlI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpaMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE HA UX U3y4YeHUe

OcHOBHOE cojepiKaHue

OCHOBHbIE BUJBI AeATEJIbHOCTH
o6y4Jaomuxcsa

Paspaen 4. XuMus U oKpy:Kamomasa cpega (3 u)

Tema 9. BemiectBa U MaTepu-
aJIbl B )KMU3HHU YesI0BeKa
(34)

HoBssle MaTepuansl U TEXHOJIOTHH .
BemiectBa 1 marepuanbsl B MOBCEAHEBHOU
JKM3HH YeJIOBeKa . XUMUS U 3J0POBBE .
Bbe3onacHoe ncnonp30BaHUE BEILECTB

U XUMHUYECKHX PEaKIHUH B OBITY .
IIpuponHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromns, IpUpOaHEIN Ta3, HePTH),
MPOAYKTHI UX MepepaboTKH, UX POJIb

B OBITY M HPOMBIIIJIEHHOCTH .

OCHOBBI 3KOJIOTHYECKOI TPAMOTHOCTH .
XuMHUIecKoe 3arpsi3HeHHE OKPY>Karo-

mel cpeas! (IpeAebHO TOITyCTUMAst
koHIeHTpanus Bemects — [1JIK) .

Pons XxuMuH B perIeHnn 3KOJIOTHISCKUX
npo0biiem

6 XapaKTepu30BaTh pPOJIb XUMHUH B pas-
JUYHBIX cepax AesITeNIbHOCTH JIIOICH,
OCHOBHBIE BEIIECTBA U MaTEPHAIIbL,
MIPUMEHSIEMBbIE B )KHU3HU COBPEMEHHOTO
JeJIOBEKa .

6 OOBSICHATH yCIIOBUS 0€30ITaCHOTO
HCITOJIb30BAHHUSI BEIISCTB U XUMHYe-
CKUX PEaKIHi B OBITY .

6 AHaTM3UPOBATh M KPUTHIECKH
OLIEHNBATh HH(GOPMALIHIO O BIUSHUU
MPOMBIIIUICHHOCTH, CEJIBCKOTO XO3sIH-
CTBa, TPAHCIOPTA M JIp . HA COCTOSIHUE
OKpY’Kalollei cpesl .

6 YMeTh OKa3bIBaTh MEPBYIO TOMOIIH IIPHA
XUMHUYECCKHUX OXKOorax u OTpaBJICHUAX .

6 [IppHIMaTh y9acTue B 00CY>KICHUHN
po6IeM XUMHUYIECKOI U YKOJIOTHYe-
CKOW HampaBJIEHHOCTH, BHICKA3bIBaTh
CcOOCTBEHHYIO ITO3UIHIO 10 ITpobiieMe 1
npeajgaratb BO3MOXHBIE MyTH €€
pemeHus




DuexTpoHHbIe (HU(POBHIE) OOpa3zoBaTe/iLHbIE PeCypPChI

http://him.1september.ru Eannas xomtekius LIOP: [IpeameTHast KOICKLUs
«Xumus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIE
skcnepuMeHTsl: xuMmus. Komreknms Poccuiickoro o6meo0pa3oBaTeabHOTO
noprana

http://chem.rusolymp.ru Opraannueckast XUMHSL: SICKTPOHHBIN YIeOHHUK TS
CpeIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHoBBI XUMHH: SIICKTPOHHBIH
YYIeOHHUK
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