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IMosicuuTeILHAS 3aIMCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepabHON
paboueli nmporpaMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs y4eOHOro IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

OO01mme ne1u OCHOBHOTO 00111ero 00pa3oBaHus € y4eTOM ClleM(PUKH Kypca XMMHHU

[enu xumudeckoro oOpa3oBaHusl B OCHOBHOM 1IKO0JIe (POPMYIHUPYIOTCS Ha HECKOJIBKUX YPOBHSAX:
r100anbHOM, METalpeAMETHOM, JIMYHOCTHOM U MpPEIMETHOM, Ha YypPOBHE TpeOOBaHUU K
pe3yJibTaTaM OCBOCHHS COAEPkKAHUS MPEAMETHBIX TPOrPAMM.

OcHoBHOE 0o011ee 00pa3oBaHue - BTOpasi CTYMEeHb 0011ero oopazoBanus. OHON U3 BAXKHEUIITNX
3aa4 3TOrO 3Tara SBISETCA MOJArOTOBKAa OOYYAIOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BbIOOPY JKM3HEHHOro M mpodeccHoHanbHOro mnyru. OOyyarouyecs: AOKHBI HayYUThCS
CaMOCTOSITENIbHO CTaBUTh I€JIM M ONpPENeNsaTh MyTH UX JOCTHKEHHS, HCIOIb30BaTh
IPUOOPETEHHBIH B ILKOJE OMNBIT AEITEIbHOCTH B peajbHOW JKHU3HM, 3a paMKaMH y4eOHOro
nporecca.

['aBHBIE 11€7TM1 OCHOBHOTO 00111€TO 00pa30BaHUs COCTOSIT B:

1. ¢dopmupoBaHMM LENIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETECHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0ax JesITeIbHOCTH;

2. npuoOpeTeHUH OTbITa Pa3HOOOPA3HOM NeATEIbHOCTH, TO3HAHUS I CAaMOTIO3HAHMS,

3. MOATOTOBKE K  OCYIIECTBICHHIO  OCO3HAHHOTO  BbIOOpa  WHAMBHIYAIbHOM
00pa3oBaTenbHOI WU NpopeCCHOHATBHONU TPACKTOPHH.

Bonbmioit Bkiajg B JOCTHOKEHHE TJIABHBIX €I OCHOBHOTO 0OmIEro 0Opa3oBaHMsI BHOCHUT
u3zydenue xumun. Kotopoe mpu3BaHo 00ecrneynTh:

1. dopmupoBaHHe cUCTEMBl XMMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHOU
KapTHUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOYYaIOUIMXCS, WX HHTEIUIEKTyaJlbHOE U  HPABCTBEHHOE
COBEpUICHCTBOBAHUE, (OPMUPOBAHHWE Yy HHUX T'YMAaHUCTHUYECKUX OTHOILIEHUH H
HKOJIOTHUECKH 11eJIeCO00Pa3HOTo MOBEICHUS B ObITY U TPYI0BOM J1€ATEIBHOCTH;

3. BBIpa0OTKY TMOHMMaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XUMHH, a TaKXKe
¢opMHpOBaHHE OTHOLIEHHMS K XHMHHM Kak K BO3MOXHOM oOnactu Oynymiei
MPAKTUYECKON AESITETbHOCTH;

4. (opmupoBaHue yMeHHUI 0e30MacHOro OOpalleHus C BeIleCTBaMH, HCIHOJIb3yeMBbIMU B
MMOBCETHEBHOW KU3HU.

[ensimMu U3y4eHNs] XUMUU B OCHOBHOM LIIKOJIE SIBJISIFOTCS:

1. ¢opmupoBanue y oOydarommxcsi yMEHUsI BUAETh M MOHUMAaTh LIEHHOCTh 0Opa3oBaHUS,
3HAYUMOCTh XHMMHYECKOTO 3HAaHMSA IS KaKIOrO 4YEJIOBEKa HE3aBHUCHUMO OT €ro
npodecCuOHANBbHOM AEITeTbHOCTH; YMEHUs paziudarh (akThl U OICHKH, CPABHHUBAThH
OLICHOYHBIE BBIBOJBI, BUJIETh MX CBSA3b C KPUTEPUSMU OLIEHOK M CBSI3b KPUTEPUEB C
OTIPENIETICHHON CUCTEMOM IEHHOCTEH, (hOpMYIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2. (dopMupoBaHHE y 00yUJAIOMIMXCS IEIOCTHOTO MPEICTABICHHUSI O MUPE U POJIM XUMHH B
CO3/IaHMM COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTUHBI MHpPA; yYMEHUS OOBSACHSATH
O0OBEKTBI M TIPOILIECCH OKPYXKAIOIICH JEHCTBUTETLHOCTH — IMPUPOIHOMN, COITHATBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEJIbl, UCIIOIb3YS IS 3TOI0 XMMHUECKNE 3HAHUS;

3. mpuoOpeTeHHEe OOYYaIONUMIUCS OIBITa PAa3HOOOPA3HOW MAEATENBHOCTH, IO3HAHHUS U
CaMONO3HAHUSA; KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMEIOIUX
YHHMBEpPCAIbHOE 3HAUEHHUE JISl Pa3jIMUHBIX BUJOB JIEATEIBHOCTH: PELIEHHUS MpodiieMm,
NPUHATHS PELICHUH, MOMCKa, aHalu3a U 00paboTKU MH(POPMALMH, KOMMYHUKAaTUBHBIX



HABBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYAHHYECTBA, O€30MacHOr0 OOpamieHus C

BEILIECTBAMM B ITOBCETHEBHOM JKU3HU.
N3yueHue xumuu:
CIOCOOCTBYET peann3aiy BO3MOKHOCTEH ISl caMopa3BUTHS U (DOPMHUPOBAHUS KYJIBTYPHI JHYHOCTH, €€
oOmieli ¥ (yHKIMOHATBHOW TPAaMOTHOCTH;
BHOCHT BKJaJ B (POPMUpPOBaHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH O0YYaloUIMXCsl, HABBIKOB X
CaMOCTOSITENTFHOW Y4eOHOW JEATEeThbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIEeNOBATENFCKUX yMEHUH,
HEOOXOJMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCHOHATEHON eI TeTFHOCTH;
3HAKOMHT €O CHeNU(UKOM HAYYHOTO MBIIUIICHUS, 3aKJIaJblBa€T OCHOBBI IIEJIOCTHOTO B3MIAJa Ha
€IMHCTBO TPHUPOIBI W  YEJIOBEKa, SBIAETCS OTBETCTBEHHBIM J3TamoM B  (HOpMHUPOBAHUHU
€CTEeCTBEHHOHAYYHO!H TPaMOTHOCTH O0YJarOIINXCS;
cnoco0cTByeT (POPMHUPOBAHHUIO LIEGHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE,
K YEeJIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTMYECKOe 00pa3oBaHue oOydaromuxcs. JJaHHble HampaBIeHUs B
00yJeHUN XMUMHHA OOECTIEUMBAIOTCS CHENH(PUKON comep kaHns yIeOHOTO TpeaMeTa, KOTOPBINA SIBISIETCS
MEeIarornyeckl aJalnTHPOBaHHBIM OTpaXCHHWEM Oa30BOM HAyKM XMMUHU Ha ONpeAelEHHOM dTame e€
pa3BUTHS.
Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHHs OPHEHTHPOBAH HAa OCBOEHUE OOYYArOIIMMUCS
CHUCTEMBI TIePBOHAYANBHBIX MOHITHIA XWMHHW, OCHOB HEOPTaHMYECKOH XVMHH M HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX IMOHITUI OPraHUYeCKON XUMUHU.
CrtpyKkTypa coaepaHus MPOrpaMMBI IO XUMUU CPOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOIXoia K ef
nszydenuto. CoaepkaHue CKIABIBACTCS M3 CHCTEMBI MOHITHH O XUMHYECKOM DJIEMEHTE W BEIECTBE U
CHCTEMBI MTOHATUH 0 XUMHUYECKO# peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbI MO MPUHLIUITY
MOCJIE0BATENILHOTO Pa3BUTHS 3HAHUH HAa OCHOBE TEOPETHUECKUX MPEICTaBICHNN pa3HOTO YPOBHS:
ATOMHOMOJIEKYJISIPHOTO YY€HHS KaK OCHOBEI BCETO €CTECTBO3HAHUS;
Ilepuonnueckoro 3axkoHa /.M. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH; YYEHHs O CTPOCHUHU aTOMA U
XMUMHUYECKOU CBSI3U; MPEICTABICHUN 00 ANMEKTPOIMTHYECKON TUCCOIMAIIIH BEIIECTB B PACTBOPAX.
Teopernueckne 3HaHHA PACCMATPUBAIOTCS HA OCHOBE OSMITMPHUYECKH IIONYYCHHBIX W OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MOCIEAOBATENEHO OT OJTHOTO YPOBHS K IPYrOMY, BEIIOTHS (GYHKIIMA OOBSICHEHUS
U NIPOTHO3UPOBAHUS CBOWCTB, CTPOCHMSI M BO3MOXHOCTEH MPAKTHUYECKOIO IPUMEHEHHS U IOJNyYEHHUs
HN3ydacMbIX BCHICCTB.

OO0mas xapakTepucTUKa y4eOHOro npeaMera XuMHsA

B cootBetrcTBUM ¢ DenepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOI'O
oOmiero o0Opa3oBaHMs YydallMecs JOJDKHBI OBJaJeTh TAKMMHU I03HABAaTENbHBIMU YYeOHBIMHU
NEHCTBUSAMH, KaKk yMeHue (QopMyJIupoBaTh MpoOJeMy W TUIIOTE3y, CTaBUTh LIEIH MU 3aJauH,
CTPOUTH IJIaHBl JOCTHXKEHUS LEIE€H U PELICHUs ITOCTABICHHBIX 3a1a4, IIPOBOJUTE SKCIIEPUMEHT
Y Ha €r0 OCHOBE JI€JIaTh BBIBOJbI U YMO3AKIIFOUEHMS, IPEJCTABIATh UX U OTCTanBaTh CBOK TOUKY
3penus. Kpome toro, ydamiyecs: JOJDKHBI OBIAAETh IPUEMaMH, CBSI3aHHBIMU C ONPEIECICHUEM
MOHSTUI: OrPaHUYMBAThH MX, OMHUCHIBATh, XapaKTEpPU30BaTh U CpaBHUBATH. Cie10BaTENIbHO, NIPU
U3y4eHUM XUMHM B OCHOBHOM INKOJE ydaliuecs IOJDKHBI OBJIAJETh YYEOHBIMHU JAEHCTBHUSIMM,
MO3BOJIIOIIMMHU UM JJOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U METANPEAMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.OCOOEHHOCTH CO/EpKaHUsI OOy4eHUS XMMHUH B OCHOBHOM LIKOJIE OOYCIIOBJIEHBI
crenupuKoi XMMHUH KaK HAyKH U MOCTaBJIEHHBIMU 3a/1adyamMu. OCHOBHBIMU MPOOIeMaMU XUMUU
ABJISIIOTCAU3YYEHUE COCTaBa U CTPOEHUs BEIECTB, 3aBUCUMOCTH HUX CBOWCTB OT CTPOCHMS,
MOJIy4EHHUE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, HCCIIEOBAHUE 3aKOHOMEPHOCTENH XUMHUYECKHUX
peaKLMii U IyTeN yIPaBICHUs UMH B LEJISAX [TOJYYEHUS BEIECTB, MaTEpUaJIOB, DHEPIUH.
[Ipennaraemoe nocoOue Mo XMMHUHU PaCKphIBAeT BKJIAJl yueOHOIO MpeIMeTa B JOCTUKEHHE LieTIeit
OCHOBHOT'O 00111ero 00pa3oBaHMs U ONpPEeIsieT BaKHEHINe co/iepKaTeabHble TUHUM MTpeIMeTa:
e  «BEUIECTBO» — 3HAHUE O COCTABE M CTPOCHUHU BELIECTB, UX CBOMCTBAX U OMOJIOTHYECKOM

3HAYCHUU,

e ((XHUMHYECKasd pEakiuda» — 3HAHUC O IMPEBpaAllCHHUAX OJHUX BCIHICCTB B ApPYyTruc,
YCIIOBUAX IMMPOTCKAHUA TAKUX HpeBpaH_[eHI/Iﬁ U crocodax YIIpaBJICHUA PCAKIUSIMU,

e (MPHUMCEHCHUC BCIICCTB» — 3HAHUC U OIIBIT 0e301macHoOro 06paHleHI/I$I C BCIICCTBaAMH,

MaTcpHraiaMu U nponeccamu, HCO6XOI[I/IMLIMI/I B 6LITy " Ha MMPOU3BOJACTBE;
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*  «I3BIK XMMHUH» — ONEPUPOBAHUE CUCTEMOM BAKHEMIIMX XUMUYECKUX MMOHATUHI, 3HAHUE
XUMHUYECKOW HOMEHKJIATYPHI, T.€. UX Ha3BaHUA (B TOM YHCJIC M TPUBUAJIBHBIC), BIIaJICHNC
XUMHUYECKOH CUMBOJIMKON (XMMHUYECKUMHU (HOpPMYyJIaMd U YPaBHCHUSMH), a TaKKe
npaBuJjIa epeBoia HH(POpPMAIUK ¢ ECTECTBEHHOTO S3bIKA Ha SI3bIK XUMUU U 00paTHO.

ITockoJIbKY OCHOBHBIE COAEPKATEIbHbBIC JUHUH LIKOJIBHOTO KypCa XUMHUU TECHO IMEPEILICTCHBI.
B nporpamme conepxanne npeacTaBieHO HE M0 JIMHUAM, a 0 pa3esiaMm.
3HAUUTEIbHOE MECTO B COJIEP)KAHUM Kypca OTBOJUTCA XMMHYECKOMY J3KcrepuMeHTy. OH
MO3BOJIsIET CHOPMHUPOBATh y YyYalIUXCS CHCIHUAIbHBIC IPEAMETHbIC YMEHHS padoTaTth C
XAMHYECKHUMHU  BEIIECTBAMHU, BBIINOJHATh HPOCTHIE XHWMHYECKHE OIbITHI, HAY4YUTh MX
0e30macHOMY W JKOJIOTHYECKHM TI'PaMOTHOMY OOpAIlleHHIO ¢ BEHIECTBAaMHM B OBITY W Ha
IIPOU3BOJCTBE.
[TpakTrueckue paboThl CIPYIIIUPOBAHBI B OJJIOKH — XUMHYECKHE MPAKTUKYMBbI, KOTOPBIE CTy>KaT
HE TOJBKO CPEACTBOM 3aKpPEIUICHUS YMEHHMI W HABBIKOB, HO M KOHTpOJISI KadyecTBa HX
chopmupoBarHocTH. [0 CBOEMYy YCMOTpPEHHIO, a TaK)Ke UCXOs, U3 BO3MOKHOCTEH IIKOJIBHOTO
KaOWHETa XWMHUHU, YYUTEIb MOXET H3MEHUTh W CTPYKTYPY NPEICTaBICHHOTO B IMPOTpPamMMe
MpaKTUKyMa, HaNpUMeEp, YBEJIMYUTh YHUCIO JIA0OpaTOPHBIX pabOT 3a CYET COKpAIEHHUS
JIEMOHCTPALUH.
DTO BO3MOXHO IPU HEOOJBIION HAMOJHAEMOCTH KJIAaCCOB B CEIIbCKUX IIKOJaX, OCOOCHHO
MaJIOKOMITIEKTHBIX.
['maBHOE oOT/IMUYME MpeyaraeéModl NporpamMMbl 3aKJIIOYAETCsl B JABYKPATHOM YBEJIMYEHUU
BpEMEHHU, OTBEJICHHOIO0 Ha M3yueHue pazzaena «MHOroobpasue BEHIECTB». IJTO CBSI3aHO CO
CTPEMJICHHEM aBTOPOB OCHOBATEIBHO OTPadOTaTh BAKHEHIIHME TEOPETUYECKUE ITOJIOKCHUS
Kypca XMMHUU OCHOBHOM ITKOJIBI HA 00TaToM (haKTOJIOTHYECKOM MaTeprajie XUMHH dJIEMEHTOB U
00pa30BaHHBIX UMHU BEILIECTB.

MecTo y4eOHOTro npeaMeTa B y4eOHOM IJIaHe

B mpormecce ocBoeHMS MPOrpaMMbl Kypca XUMUU JUIsi TUMHA3uU Ned44 ydaruecsi OBJIaJIEBalOT
YMEHHSIMH CTaBUTh BOMPOCHL, HAOMIOAAaTh, OOBICHITH, KIacCU(PHUIMPOBATh, CpPAaBHUBATD,
MIPOBOJIMTH IKCIIEPUMEHT W UHTEPIIPETHPOBATH BHIBOJIBI HA €0 OCHOBE, OTPEICIIATh UCTOYHHKHU
XUMHYECKOH WH(GOpMalnU, IoNy4aTh U aHAIM3UPOBATh €€, a TaKKe TOTOBUTH Ha 3TOW OCHOBE
coOCTBEHHBIN MH(DOPMAIIMOHHBINA TPOAYKT, IPE3CHTOBATH €TI0 U BECTH JTUCKYCCHIO.

[Tporpamma kypca xumuu ans rumHaszuu Ned4 paszpabarbiBanach ¢ y4eTOM MEpBOHAYATBHBIX
MPEJICTABICHUN, TIOJTYICHHBIX yYallUMHUCS B HAYAJIBHOHW IKOJIC TIPU M3YYCHUH OKPYKAFOIIECTO
mupa. [Ipennaraemas mporpamma, XOTsI U HOCHT OOILIEKYIbTYPHBIN XapakTep U HE CTABUT 3a7auy
po(heCCHOHATTLHOM IMOATOTOBKH YYaIIUXCs, TEM HE MEHEe, MO3BOJIIET UM ONPEACIUTHCA C
BbIOOpOM mpoduist oO0ydeHus B cTapliei mikone. B mporpamme mpenycMOTpeHO pe3epBHOE
BpeMs, TaK KaK pealibHas IMPOJIOJDKUTEIIEHOCTh Y4EeOHOTO ToJla BCET/Ia OKa3bIBACTCS MEHBIIE
HOPMaTUBHOM. B cBs3U ¢ mepexo10M OCHOBHOM IIKOJIBI HA TaKyl0 (OpMYy UTOTOBOM aTTeCcTalluHy,
kak OI'D, B Kypce npeyCMOTPEHO BpeMs Ha IOJITOTOBKY K HEl.

Y4eOHoe cofepKaHue Kypca XUMUHU BKITIOYAET:

Xumus. 8 knacc. 684, 29 B HEJIEIO

Xumus. 9 knacc. 68 4, 24 B HEJIENIO

Hns peanmzanuu paboueid mporpammbl B yuyeOHOM tuiaHe MOY «'mmuazust Ned4 r. Trepu»
BBIIEJIEHO 110 29aca B HeAeIo ¢ 8 mo 9 kmacc, Bcero B rofd 1364. YueOHEIN rox B 8- 9 kiacce
paccuntad Ha 34 Henenu

ABtopckas yuebHas nporpamma O.C.I'abpuensin «[Iporpamma oCHOBHOTO 00IIIEro 00pa3oBaHHUs.
Xumus. 8-9 kmaccei». M.: [Ipoda,2013. (PI'OC);

JINYHOCTHBIMM pe3yabTaTaMM H3Yy4YEHUs INpeaMera «XUMHs» B 8 Kilacce SBISIOTCA
CIIENYIOLUE YMEHUS:
® OCO3HAaBAThb E€IUHCTBO M LEIOCTHOCTHb OKPYXXAKOUIETO MHpa, BO3MOKHOCTH €I0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHI HayKu;
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MOCTETICHHO BBICTPAWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABATh
MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITEILHON JIESITENILHOCTHA BHE IIIKOJBL;

OIICHUBATh >KM3HCHHBIC CHUTYaIlMd C TOYKH 3peHHs Oe3o0macHoro obpasa >KU3HU H
COXpaHEHUS 3/I0POBbBS;

OILICHUBATh FKOJOTUYECKUM PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U MPUPOJIBI.
(hopMHUPOBATh JKOJOTHYECKOE MBIIUICHUE: YMEHUE OLICHUBATH CBOIO JIEATEIBHOCTH U
MOCTYIKHU JPYTUX JIFOACH ¢ TOUKHM 3PEHHSI COXPAHEHHS OKPYKAIOIICH Cpe/ipl - TapaHTa
YKU3HM | OJIarornorydus JIroei Ha 3emite.

MeTtanpeaMeTHBIMH pPE3yJIbTaTaMU H3Y4YCHHS Kypca «XUMHS» SBISETCS (OpMUPOBaAHUE
YHUBEpCAIbHBIX yueOHbIX nericTBuid (Y'Y I1).
Pecynamusnvie YVII.

CaMOCTOSITENIbHO OOHApyXUBaTh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMy, OMPEENATh
1enb y4eOHOM NesTeIbHOCTH;

BBIIBUTATh BEPCUU PEIICHUS MPOOJIEMBI, OCO3HABATh KOHCYHBIA PE3yJIbTAT, BEIOUPATH
13 MPEJIJIOKEHHBIX U UCKaTh CAMOCTOSTEIILHO CPEJICTBA JOCTHXKECHHUS 1IEIIH;

COCTaBJIATh (MHAUBUIYaJIbHO WIH B TPYIIIE) IUIaH PEIICHUS TPOOIEMBI;

paboTtas TO IUTaHY, CBEPSATH CBOM JICHCTBUS C IEIbI0O W, TPU HEOOXOIUMOCTH,
HCIIPABIISATH OMIMOKH CaMOCTOSTEIBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BHIPAOOTAHHBIE KPUTEPUH
OLICHKH.

Tloznasamenvruvie YVJ/I:

aHaAJIM3UPOBaTh, CPaBHMUBATH, KiacCU(UUUPOBATH M 0000IaTh (aKThl U SBICHHUSL.
BbIsSBISTS NPUYMHBI U CIIEACTBHS IPOCTHIX SBICHUM.

OCYIIIECTBISITh CPAaBHEHHE, KIACCH(PHUKAIUIO, CAMOCTOSITEILHO BBIOMpPAs OCHOBAHUS U
KPUTEPUH IS YKa3aHHBIX JIOTUYECKUX OTEePALINiA;

CTPOUTH JIOTMUECKOE pACCYXKJIEHHE, BKJIIOYAIOLIEEe YCTAaHOBJIEHHE MPHUUYUHHO-
CJIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTHMUYECKHE MOJCIHU C BBIJCICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEeKTa.

COCTAaBJISITh T€3UCHI, PA3JIMYHBIE BUBI IJIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).
npeoOpa3oBbIBaTh UHPOPMAILIUIO K3 OJTHOTO BHJIa B IPYrou (TaOIHILy B TEKCT | TIp.).
YMETh OINpEeNsITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMUMBIX CBEICHUHM, MPOU3BOJIUTH
MOUCK UH(OpMAIIUU, aHATU3UPOBATH U OLICHUBATH €€ JTOCTOBEPHOCTD.

Kommynuxamueuvie YVJI:

CaMoCTOATEIbHO OpPraHM30BbIBaTh y4eOHOE B3aUMOJAEHCTBUE B TpyIe (ONnpeaensTs ooume
LeJIU, paclpesieNaTh POJId, IOTOBapUBaThCs APYT C APYTOM U T.11.).

I[lnanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 peaMeTa

JlesTenpHOCTH 00pa30BaTEIBHOTO YUYPEKICHUS OO0Iero oOpa3oBaHWs B OOYUYCHHH XWUMHUU
JMOJKHa OBITh HampaBlieHa Ha JOCTIDKCHHE OOYYaroIIMMUCA —CIHEAYIONUX JUYHOCTHBIX
pe3yJbTaToB:

1.

B LIEHHOCTHO-OPHEHTAIIMOHHOH c(epe - YyBCTBO TOPIOCTH 338 POCCHICKYI0 XMMHUYECKYIO
HayKy, TyYMaHH3M, OTHOIIEHHE K TpPyAy, LEIeyCTPEeMIICHHOCTh, CAMOKOHTPOJb W
CaMOOLICHKA;
B TPYJ0BOH cpepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeiel 00pa3oBaTebHOM
TPaeKTOpUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cepe —MOTHUBAIUS YUEHUS, YMEHUE
YIPAaBIATh CBOEH [TO3HABATENBHOMN AEATEIBbHOCTBIO.

MertanpeaMeTHbIMH Pe3yJIbTATAMM OCBOEHUS BBITYCKHHUKAMU OCHOBHOM IIKOJIBI MPOTPaMMBbl
110 XUMUH SIBJISIFOTCSL:



1. BmageHMe yYHHMBEpPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMH CHOCOOAMH  J€SITEIBHOCTH:
HaOJIOIeHue, M3MEpeHHe, OSKCIEPUMEHT, YydeOHOe HCCle[0BaHKE; IPUMEHEHHUE
OCHOBHBIX METOJIOB IO3HAHUA (CUCTEMHO-WH(POPMALMOHHBIA aHAIN3, MOJEIHPOBAHUE)
JUISL A3YyYECHMSI PA3]IUYHBIX CTOPOH OKPYXKaKOUIEH NEeHCTBUTEIIBHOCTH;

2. WCHIOJb30BAHUE YHHUBEPCAIBHBIX CHOCOOOB IEATENPHOCTH IO PEUICHHI0 NpolieM H

OCHOBHBIX MHTEIJIEKTYyaJIbHBIX olepaunuii: HCIIOJIb30BaHUE OCHOBHBIX

MHTEJUIEKTYaJIbHBIX ONepaiuii: popMyIupoBaHHe TUIOTE3, aHATIN3 U CUHTE3, CPABHEHUE,

o0o011eHne, cucTeMaTH3alysl, BbISBICHHE HPUYMHHO-CIEICTBEHHBIX CBsI3€H, IOMCK

AQHAJIOTOB;

YMEHHUE IeHepupoBaTh UIEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE I UX pealu3aluu;
4. yMeHHe OmIpenensiTh LETH W 33Ja4l JeSTeIbHOCTH, BBIOMpPATh CPEICTBA peau3alliu

LIEJIM U IPUMEHATh UX Ha IIPAKTHKE;

5. uCnoabp30BaHUE PA3TMYHBIX UCTOYHHUKOB IS TIOTYYEHHUS] XUMUYECKOH HH(POPMAIIHH.
IIpenmMeTHBIMH pe3yJibTaTaMHU OCBOCHHUS BBIIYCKHHKAMM OCHOBHOHM IIKOJIBI IPOTPAMMBI I10
XUMUH SIBIISIFOTCSL:

1. B mo3HaBarenbHO# cdepe:

- JlaBaTh OINpPEJENICHUsl M3YYEHHBIX IOHSATHM: BEIIECTBO (XMMUYECKUH 3JIEMEHT, aTOM, HOH,

MOJIEKYJIa, KPUCTAJUIMYECKAsl PELIETKA, BEIECTBO, IIPOCTBIE U CIOXHBIE BEIIECTBA, XUMUYECKAs

¢dopMyiia, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJCHTHOCTb,

OKCHJIbl, KMCJIOTBI, OCHOBAaHMs, COJIH, aM(OTEpHOCTb, HHIUKATOP, MEPUOAMYECKHH 3aKOH,

nepuoanyYecKkas CHCTeMa, [epuojgudeckas TaOiauua, M30TOIbl, XHUMHYECKas  CBS3b,

3JIEKTPOOTPULIATEIBHOCTh,  CTEMEHb  OKUCJIEHHUS, DJIEKTPOJIUT); XUMHYECKas  peaKius

(Xumuyeckoe ypaBHEHUE, T€HETHYECKasI CBSI3b, OKHCJICHUE, BOCCTAHOBJICHHE,

JEKTPOIUTUYECKAS JUCCOLMALIUS, CKOPOCTh XMMUYECKOH peaKIim);

- (hopmynupoBaTh nepuoanyeckuii 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMbICI;

- OIIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO IPOBEIECHHBIE dKCIIEPUMEHTHI, HCIIOIb3Ys

JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHON) S3BIK U A3BIK XUMUHU;

- ONKUCBIBATh M pa3iauyaTh H3Y4YCHHBIE KJIACChl HEOPraHMYECKHUX COEOUHEHMM, INPOCThIE H

CJIOHBIE BEIIECTBA, XUMHUUECKHUE PEAKIINY;

- KJTacCU(UIUPOBATh U3YUYE€HHbIE OOBEKTHI U SBJICHUS;

- Ha0moAaTh JIEMOHCTPUPYEMBIE M CAaMOCTOSITENIbHO IPOBOJAMMBIE OIBITH, XWMHUYECKHE

peaKIMHy, MPOTEKAIoLIe B IPUPOE U B OBITY;

- JenaTh BBIBOJABl W YMO3aKJIIOUEHUS W3 HaOMIOAEHMH, UW3YYEHHBIX XMMHYECKUX

3aKOHOMEPHOCTEHN, IPOrHO3MPOBaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB II0 AHAJIOTHH CO

CBOMCTBAMH U3yYEHHBIX;

- CTPYKTYpPUpOBaTh HU3YyUYCHHBII MaTepual M XUMHUYECKYI0 HH(OpMAIUIO, TMOJYYEHHYIO M3

JPYTUX UCTOYHHUKOB;

- MOJEIMPOBaThb CTPOECHHE AaTOMOB 3JIEMEHTOB IEPBOTO - TPETHEro IIEPUOMAOB, CTPOCHHE

MIPOCTEUIINX MOJIEKYJI.

2. B IeHHOCTHO-OpUEHTAIMOHHOH cdepe:

- aHAJIM3UPOBaTh U OLEHUBATh IMIOCIEJACTBUS JUIsl OKpYXKaromlel cpeibl OBITOBOM U

IIPOM3BOJICTBEHHOI JIEATETLHOCTH YelIOBEeKa, CBA3aHHOU C epepaboTKON BEILECTB;

- Pa3bsICHATH Ha MpuMepax (MPUBOAUTH MPUMEPHI, MOATBEPKAAIOIINE) MAaTEpHUaIbHOE €IUHCTBO

Y B3aMMOCBS3b KOMIIOHEHTOB JKMBOM M HEXKMBOW MTPUPOJIBI M YEIOBEKA KAK BaKHYIO 4acCTh 3TOTO

€IMHCTBA,

- CTPOMUTD CBOE MIOBEJICHUE B COOTBETCTBHHM C MPUHIIMIIAMHU OEpEXHOT0 OTHOUICHHUS K IPUPOJIE.

3. B pynoBoii cdepe:

- IJIJAHUPOBATh U IPOBOJUTH XUMUYECKHUI dKCIIEPUMEHT;

- ICTIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEAHA3HAUYEHUEM U CBOMCTBAMH, ONUCAHHBIMU

B MHCTPYKLUSAX 110 IPUMEHEHUIO.

4. B chepe 6€30maCHOCTH KU3HEACITEIBHOCTH

w



- OKa3bIBaTh IEPBYIO IMOMOIIb IPH OTPABICHUAX, O0XKOTaX U APYTrHUX TPaBMax, CBA3AHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.
IIpuMepHble HANPaBJIeHUS MPOEKTHOM JAesiTeIbHOCTH 00y4aromuxcst. 1. Pabota ¢
UCTOYHUKAMHU XUMHUUYECKOH HH(POpMALIUU — MCTOPUUECKUE 0030pbl CTAHOBIICHHS U PA3BUTHUS
U3yYEHHBIX TOHATUH, TEOPHIA, 3aKOHOB; )KU3Hb U JIEATEILHOCTD BBIAIOIINXCS YYCHBIX-XHMHUKOB.
2.AnanuTnyeckue 0630pbl HHPOPMALIUK 110 PEIIEHUIO OIPEEICHHBIX HAyYHBbIX,
TE€XHOJIOTMYECKUX, PAKTUYECKUX ITpodieM. 3. OBiaZieHue OCHOBAMU XMMHUYECKOT0 aHalu3a. 4.
OBnajgeHne 0OCHOBaMU HEOPraHMUYECKOTO CUHTE3A.
TemaTuyeckoe nuiannposanue8-9 kiace
TemaTnyeckoe TraHupoBanue(8 Kiacc)

No Hassanue KonnuectBo yacoB DJIEKTPOHHBIE
YPOKOB | pasnena, rias | Beero | M3 Hux (opMbl KOHTPOIIS) (mudpoBkIc)
KOHTPOJIGHBIX | IIPAKTUYECKHX | 00pa3oBaTelIbHbIE
pabot pabor pecypchl
1 Beenenue 5 - 1
2 ATOMBI 10 1 - bu6mmoreka [IOK
XUMHYECKUX https://m.edsoo.ru/7f413e80
DJICMEHTOB
3 ITpocteie 8 1 - bubnnoreka [JOK
BEIECTBA https://m.edsoo.ru/7f413e80
4 CoennHeHus 10 - 1 bu6mmoreka [IOK
XAMHYECKHUX https://m.edsoo.ru/7f413e80
3JIEMEHTOB
5 N3meneHus, 13 1 1 bubmuorexa [JOK
MPOUCXOAAIINE https://m.edsoo.ru/7f413e80
C BeIleCTBAMH
6 PactBopenue. 22 1 2 bubnuorexa [JOK
PacTBOpBI. https://m.edso0.ru/7f413e80
CsoiicTBa
pacTBOpOB
JJIEKTPOJIUTOB
UTOTO 68 4 5
Tematnueckoe ruranupoBanue(9 kiacc)
No Hazpanue paznena, | KonnuectBo yacos DEeKTPOHHBIE
YPOKOB rJ1aB Bceero | U3 Hux (hopmbl KOHTPOJIS) (mudpoBsIe)
KOHTPOJIbHBI | MPAKTHYECKUX | 00pPa30oBaTENbHbIE
X paboT pabot pecypchl
1 Beeaenue. OOmias 9 1 - bubmuoreka [JOK
XapaKTEepUCTUKA https://m.edsoo.ru/7f
XMMHYECKUX 413e80
DIIEMEHTOB u
XUMHYECKHX
peakuun
ITepuoanueckuit
3aKOH U
ITepnonnueckas
cucTema
XUMHYECKHX
snemenTos /JI. M.
MenneneeBa
2 Mertauib 19 1 3 bubmuorexa [JOK
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https://m.edsoo.ru/7f
413e80
3 Hewmerannbt 23 1 2 bubnmoreka [JOK
https://m.edsoo.ru/7f
413e80
4 Opranunueckue 11 - - bubnmoreka [JOK
BEIlleCTBa https://m.edsoo.ru/7f
413e80
5 O06006mIeHne 6 1 - bubnmoreka [JOK
3HAHUH 10 XUMHUH https://m.edsoo.ru/7f
3a KypC OCHOBHOM 413e80
[IKOJIBL.
6 Htoro 68 4 5

Conep:xaHue 0OCHOBHOI'O 0011ero 00pa3oBaHus Mo XuMuu 8-9 Kiaccel

Pazoen 1. Ocnoenvie nonamusn xumuu (ypoeeHv AmMOMHO-MONEKYIAPHBIX RPEOCMAas1eHUIl)
[Ipenmer xumuu. MeToasl TO3HAHHWS B XHUMHUU: HAOIIOJCHHE, SKCIIEPUMEHT, H3MEPEHHUE.
Wcrounnku xumudeckoi nHpoOpMaIui: XuMrieckas Jureparypa, MHTepHer.

UYuctsle BemectBa U cmecu. Ounctka BewectB. [IpocThie U cioxHbIe BemecTBa. MeTaiibsl U
HEMeTaJUIbl. XUMHUYECKUI 53JIEMEHT, aToM, MOJeKyJa. 3HaKM XHMUYECKUX DJIEMEHTOB.
Xumuyeckass ¢opmyna. BaneHTHOocTh Xumuueckux d3iemMeHTOB. CocraBieHue GhopMyl
OMHApHBIX COEJUHEHUI IO BAJEHTHOCTH AaTOMOB XHMHUYECKHX 3JEMEHTOB U OINpeiesieHue
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB 10 (GopMyliaM OMHAPHBIX COSTUHEHHH.
OtHocutrenbHast aToMHas Macca. OTHOcCUTENbHAs MOJEKyJspHas Macca. MaccoBast 10
XMMHUYECKOIO 3JIEMEHTA B CIIOKHOM Bemlectse. KonuuectBo Bemectsa. Monb. MonsipHas macca
Y MOJISIPHBIN 00BEM.

®usnueckue SBIECHUA U XUMUYECKUe peakuuu. [Ipu3Haku u ycrnoBusl MPOTEKAHUS XUMUUYECKUX
peakuuid. 3aKOH COXPAaHEHHsS MacChl BELIECTB NPU XHUMHUYECKHUX peaKUMsIX. XUMHUECKHe
ypaBHeHUsA. KooQdUIMeHTs B ypaBHEHUAX XUMUYECKUX PEAKIM KaK OTHOIICHHS KOJHMYECTB
BEIIIECTB, BCTYMAIONIUX W OOpa3yroIIUXCS B pe3ysibTare XUMUYECKOW peakumu. I[Ipocreiimue
pacyeTsl N0 YpPaBHEHUSIM XUMHUUECKUX PEaKIIHil.

duznyeckue U XUMUYECKHE SBICHUS. XUMHYECKas peakuus U €€ MpU3HaKU. 3aKOH COXpPaHEHUS
Macchl BeIIeCTB. XUMHUeCKHe ypaBHeHUs. Kinaccupukanus XuMHYeCKUX peakiuil (CoequHeHMs,
pasliokKeHus, 3aMelleHus, oOMeHa). XUMUYECKUM SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU
MOCYAIOH, TpaBUIaMU pabOThl B JlabopaTopuu W MpuéMamu oOpalieHus C¢ JI1abopaTopHBIM
o0opy/soBaHUEM, H3y4YEHHE U OINUCAaHUE (PU3MUECKUX CBOWCTB OOpa3l0OB HEOPraHUUECKHUX
BellecTB, HaOmoaeHne Qundeckux (TUIaBIeHHUE BOCKA, TasHHWE JIbJa, pacTUpaHHE caxapa B
CTyTKE, KUTIEHUE U KOHJACHCAIIHUS BOJIbI) U XUMHYECKUX (TOPEHUE CBEYH, TPOKATMBAHNE MEIHON
MIPOBOJIOKH, B3aUMOJICUCTBHE MeJia ¢ KUCIOTOW) sIBJIeHMI, HAOII0eHHE U OMHCaHNe TTPU3HAKOB
MPOTEKaHUs XMMHUUYECKUX peakuui (pa3joKeHue caxapa, B3aUMOAEHCTBHE CEPHOM KHUCIIOTHI C
xJopusioM 6apus, paznoxkenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOISHCTBHE Keme3a
¢ pactBopom conu meau (II), m3ydenne crnocoOoB pasjieneHuss cmeced (C TOMOIIBI0 MarHuTa,
bunbTpOoBaHWe, BHINApUBAaHUE, JAUCTUIALMUA, Xpomarorpadwus), TMPOBEIECHUE OYHCTKU
MOBapeHHOM  conu, HaONIOJIeHWEe M ONHCAHHWE  Ppe3yJlbTaTOB  NPOBEIACHHS]  OIbBITA,
WUIIOCTPUPYIOIIETO  3aKOH ~ COXpPaHEHMsI  Macchl,  CO3JaHHE  MOJEIEH  MOJIEKYJ
(I1apoCTepKHEBBIX).

[lepBoHayanbHbIe TMPEACTABICHUS O ECTECTBEHHBIX ceMeicTBax (Tpymmax) XHUMHYECKHX
AJIEMEHTOB: IIE€JI0YHbIE METAIIJIbI, TaJIOTEHBI.

Pazoen 2. Ilepuoouueckuii 3aKOH u nepuOOUYECKaAs CUCHEMA XUMUYECKUX IIEMEHMOE
JI.H.Menoeneesa. Cmpoenue eeuiecmea.
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[lepBble MOMBITKH KIacCHU(PHUKAIMN XUMHUYECKUX JJIeMEHTOB. [lOHATHE O Tpymmax CXOTHBIX
9JIEeMEHTOB (IIE€JIOYHBIE M IIEJOYHO3EMENIbHbIE METaJUlbl, TaJlOT€Hbl, WHEPTHBIC TIa3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. [lepuonuueckas cuctema xumudeckux siaeMeHToB .M. Menneneena.
Kopotkonepuonnas u anuHHONepuonHas ¢opmbl [lepronndyeckoil CHUCTEMBI XUMHUYECKUX
snemenToB J[.M. Menaeneesa. [lepuoapl u rpynmbl. Guzndeckuii CMbICT OPSIKOBOrO HOMEPA,
HOMEPOB ME€PUO/Ia U TPYIIIHI JIEMEHTA.

Ctpoenune aromMoB. CoctaB aToMHBIX sijaep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oiouek aroMoB mepBbix 20 xumuueckux siemeHToB llepuommueckoit cucremsr JI.H.
MenpaeneeBa. XapakTepucTUKa XUMHYECKOr0 3JIEMEHTA MO €ro MoJjiokeHuto B lleproanueckoi
cucreme /.. MeHnneneena.

3aKOHOMEPHOCTU M3MEHEHHs pajuyca aTOMOB XMUMHUYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOJIaM.

3nauenue [lepuogumueckoro 3akona u Ileprognueckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIN U IpaKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJIIpHAst U HETMIOJIAPHAs) CBSA3b. DJIEKTPOOTPHUIATEILHOCTD
XUMHUUYECKHX 3JIEMEHTOB.

WNonnas cBs3b. CTeneHb OKUCICHHUS.

XVUMUYECKUN OKCIIEPUMEHT: M3y4yeHHEe OOpa3loB BEUIECTB METAIOB M HEMETAJUIOB,
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C PACTBOPAMHU KHCIIOT WM IIEIOYEH, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (rOpeHue, peakuuu
pas3ioxeHus, coequHeHus). MexXnpeaMeTHbIe CBsA3H Peanu3anust MeXIpeIMeTHBIX CBA3€H mpu
U3y4eHHH XHMHA B 8§ KIAcce OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHWE Kak OOIIMX
€CTECTBECHHOHAYYHbIX MOHATHM, TaK U MOHSITUH, SBISIIOLIUXCS CUCTEMHBIMHM ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHOHAYYHOTI'O IUKJIA.

OO0mue ecTecTBEHHOHAYYHbIE TOHSATHUS: HAYYHbIH (aKT, TUIOTE3a, TEOpUs, 3aKOH, aHaJH3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HaONIOJEHHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIEIb, SIBIICHUE.

Pa3zoen 3. Muozoobpaszue xumuueckux peaxyuil.

Knaccudukanus XUMHUYECKUX pEaKIHMii: peakIuu COEAMHEHHUs, pa3JOKEHUs, 3aMelleHus,
oOMeHa, 9K30TEPMHUUECKHE, SHAO0TEPMUYECKUE, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
HEoOpaTHMBbIE,00paTHMBIE.

CKopOoCTh XMMHUECKUX peakinil. @aKkTOphl, BIAUSIONINE Ha CKOPOCTh XUMHUYECKUX PEaKIIUM.
PactBopel. DnekTponuTHuecKkas AMCCOLMALMS. DJIEKTPOIUTH U HEIEKTPONUTHL. KaTuoHbl u
aHMOHBI. Jlucconmanus coJiel, KMCIOT U OCHOBAaHHMM B BOJHBIX pacTBOpax. Peaknuum MOHHOIO
oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

Pa3zoen 4. Muozooopasue seuiecme.

EcrecTBeHHble cemelcTBA XMUMHMYECKMX 3JEMEHTOB METalIoB M HeMeTauioB. OOmas
XapaKTepUCTHKAa HEMETAJUVIOB Ha OCHOBE MX TMIOJIOKEHHS B MEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHMs (PU3MYECKHMX M XUMHUYECKHUX CBOMCTB HEMETAJIOB — IPOCTHIX
BEIIECTB, UX BOJOPOAHBIX COCAMHEHUMN, BHICIIUX OKCHJIOB M KUCIOPOICOJAEPKAIIUX KHUCIOT Ha
IIPUMEpPE 3JIEMEHTOB BTOPOI'O ¥ TPETHETO NIEPHUOIOB.

OOmiass xapakTepUCTHUKAa METAIJIOB Ha OCHOBE HUX IOJOXKEHHS B MEPUOAMYECKONl CHCTEME.
3aKOHOMEPHOCTH HW3MEHEHMs (U3NYECKHX M XHUMHMYECKHX CBOWCTB METANIOB — IPOCTHIX
BEIIECTB, UX OKCHUJIOB M THAPOKCUIOB Ha IPUMEPE FJIEMEHTOB BTOPOTO U TPETHETO IMEPUOJIOB.
[Ilenouynsle MeTasuibl: nosioxkeHue B Ileproguueckoll cucremMe XuMmMudeckux 3nemeHtoB J[.M.
MenneneeBa, cTpoeHHe HX aTOMOB, HaxoXJeHHe B mnpupone. dusnueckue u XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
HIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[IlenoyHO3eMENBHBIE METAUIbl MarHuM W KajbLMi: monoxeHue B Ilepuonmyeckoil cucreme
xumudeckux sneMmeHToB .M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXKJECHHE B MPHUPOJE.



dusudeckrue U XUMHYECKHE CBOIICTBA MarHvsg W Kaabliug. BakHeHIlne cOSIUHEHUS KalbIlUS
(oxcua, TUAPOKCH I, coyn). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucreme Xumuueckux 3aemeHtoB  J.U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
amoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B lleproanueckoit cucremMe xumuueckux snemeHToB .M. Menneneesa,
CTPOEHHE aToMa, HaxoxkJaeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa JKeje3a.
Oxkcuapl, Tuapokcu bl u conn xenesa (II) u xenesa (I1I), ux cocras, cBOMCTBA U TTOJTYYCHHE.
OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pPHBIC CTETECHU
okucienusa. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — raJlOreHOB. XUMHUYECKUE
CBOMCTBa Ha IpuUMepe XJopa (B3aWMOJCHUCTBHE C METaUlaMH, HEMETAaJUIAaMH, IIEJIOYaMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKUE CBOICTBA, MOJIyYeHue, NpuMeHeHue. Jleiictue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4eJoBeKa. BakHeWinue XJIOpHAbl U UX HAaXOXKICHHUE B
pUpoIe.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3UYECKHe CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBonopoa, cTpoeHHe, (U3MUECKHe M XUMHUYeCKHe cBoiicTBa. OKCHUIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmue kak mMpeACTaBUTENs Kiacca KHCIOT M crheruduyeckue). XHUMUYECKUE PEaKIuH,
JeKallie B OCHOBE MPOMBIIUICHHOTO Croco0a IONy4eHusi CepHOil KucioThl. [IpuMeneHue
cepHoit kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. HaxoxneHnue
ceppl U €€ coelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Karollell cpenbl
COCTMHEHUSIMU cepbl (KUCIOTHBIC JOKIU, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
PEIOTBPALLCHUS.

OO61mas xapakTepucTrka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTEINEHU OKHCIIEHUsS. A30T, paclpOCTpaHEHUE B pUPoJE, PU3NUECKUE U XUMUYECKHE CBOMCTBA.
Kpyrosoport azota B mpupoje. AMMHaK, ero (pu3ndeckue 1 XMMUYeCK1e CBOMCTBA, MOJIyuyeHHe U
npumenenue. Conu aMMOHMS, WX (QU3NYECKME M XUMHUYECKHE CBOWCTBA, NPHUMEHEHUE.
KavecTBeHHast peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ MoilydeHue, pu3ndeckue u
XUMHUYECKHE CBoicTBa (0OIIMe Kak IpeAcTaBUTENsl Kilacca KHUCIOT U CHEHU(pUYECKHUE).
Hcnonb3oBaHue HUTPATOB M COJEHM aMMOHHS B KadyeCTBE MHMHEPAIbHBIX YA0OpPEHM.
XVMHYECKOE 3arpsi3HEHUE OKpY’Kalolllell cpeibl COCTUHEHUSIMHU a30Ta (KUCIOTHBIE MOXKIH,
3arps3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu Gochopa, pusznyeckue u xumuueckue cporictra. OKcua
dochopa (V) u dochopHas kucnora, (usnyeckrMe M XUMHUYECKHE CBOMCTBA, MOJIy4YEHHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPAIBbHBIX YI100pEHUH.

OOmast  xapaktepuctuka s1eMeHTOB [VA-rpynmbel.  OcoO€HHOCTH  CTpPOEHHMS  aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJIEpOoJ, aJlJIOTPOIHbIE MOAU(DUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMUUeckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaepoaa, ux (pU3NYecCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHE U TPUMEHEeHHEe. DKOJIOTHYecKre MpobiieMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIO0TE3a T100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peaxiusi Ha KapOoHaTHOHBI. M cronb30BaHne kKapOOHATOB B OBITY, METUIIMHE, TPOMBIIIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KakK O COCIMHEHUSX yriepoja (MeTaH,
9TaH, JTWIEH, AalETWIEH, JTaHoJ, TIJMIEpPUH, YKCycHas KucioTa). IIpuponHble HCTOYHMKHU
YIII€BOIOPOAOB (YroJib, MPUPOIHBINA ra3, HePTH), MPOIYKTHI UX NepepadboTku (OeH3MH), UX POJib
B OBITY M IPOMBIINIICHHOCTU. [oHATHE O OMONIOTMYEeCKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUM.
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Kpemuuii, ero ¢pusznyeckre 1 XuMHUYECKHUE CBOMCTBA, MOJIy4YeHUE U npuMeHeHne. CoequHeHus
KpeMHusi B ipupojie. O0utue npeacrasieHus o6 okcuae kpemaus (IV) u kpeMHHEBOM KUCTOTE.
Cunmkartbel, WX HCIOJIB30BaHHWE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHbIe
MaTepuajbl: KEpaMHUKa, CTEKJO, LIEMEHT, OeToH, jxene300eroH. IIpobGnemsr Ge3omacHoro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU

Pazoen 5. Xumusn u okpysycarowan cpeoa Bewecmea u mamepuaivl 6 n06CeOHEBHOU HCUZHU
yenoeexa.

be3zonacHoe ncnoiab30BaHME BEIECTB MU XMMHUYECKMX peakuuil B ObiTy. [lepBas momomps npu
XUMHUYECKMX OKOTax M OTpPaBICHUSAX. XUMHUYECKOE 3arps3HEHUE OKpYKaloLeH cpenbl
(mpenenbHas gonmyctumas KoHueHTpauus seuiectB (manee — IIJIK). Pons xumum B pemienun
HKOJIOTHYECKUX Tpo0ieM. XUMHUECKHUH HKCHEPUMEHT: H3ydeHHe OOpas3loB MaTepualioB
(cTexio, cIIaBbl METAIIIOB, OJMMEPHBIE MATEPUAIIbI).

MexnpenmeTsble cBA3M Peanusaius MexXnpeIMETHbIX CBS3EH NPU N3YYEHUH XUMUH B 9 Kilacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HNOHSITUN, SIBJISIOIIMXCS CUCTEMHBIMM IS OTJENbHBIX [IPEJIMETOB €CTECTBEHHOHAYYHOI'O LIMKIIA.
OO01e ecTecTBEHHO-HAy4YHbIC MOHATHS: HAayuyHbIH (DakT, I'MIIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAONIIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpeHue, MOJieNb, SIBJICHHME, MMApHUKOBBIA 3¢ dekt, TexHosorus, Martepuainsl. Dusuka:
MaTepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIMJ, H30TOIbl, PaJUOAKTHUBHOCTH,
MOJIEKYJa, JEKTPUUECKUN 3apsijl, IPOBOJIHUKH, TOTYIPOBOJHUKY, TUIIEKTPUKH, (POTOIIIEMEHT,
BEIIECTBO, TeN0, OOBEM, arperatHoe COCTOSHHWE BEIIEeCTBa, ra3, pPacTBOP, PaCTBOPHMOCTb,
KpUCTANIMYeCKass peléTka, CIUIaBbl, (U3UUECKUE BEIMYUHBI, E€AMHUIBI HU3MEPEHMS,
KOCMHUYECKOE IPOCTPAHCTBO, IUIaHEThI, 3BE31bI, ConHue. buosorus: QpoTocuHTE3, IbIXaHUE,
O6uocdepa, -HKOCHCTEMA, MHMHEpaJbHbIE YAOOPEHMs, MHMKPODJIEMEHTbl, MAaKpPO3JIEMEHTHI,
nuTaTeNnbHbIe BemecTBa. ['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJIBL,
II0JIE3HBIE UCKOIIaEMBbI€, TOILINBO, BOJHBIE PECYPCHI.

Pazoen 6. Ikcnepumenmanvhas xumus

JleMOHCTPALIMOHHBII U J1a0opaTOpHbIi 3kcniepuMeHT. 1. [Ipumepsl pusnueckux sBIeHUH. 2.
[TpriMepbl XUMUUECKHUX PEaKIMH ¢ SPKO BBIPAKEHHBIMU M3y4aeMbIMH NpU3HakaMmu. 3. Peakuuun
COEIIMHEHUS,pa3IoKeHNs, 3aMelleHns, oOMeHa. 4. Peakuuu, WuIIOCTpUpYIOLIHE CBOMCTBAa U
B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUH. 5. ONBITHI, HIUTIOCTPUPYIOLINE
3aKOHOMEPHOCTH  W3MEHEHHUS  CBOMCTB  INEJIOYHBIX  METALIOB W TalloreHoB.  O.
OnbIThI, WJUTIOCTPUPYIOLIHME  3aKOHOMEPHOCTH  M3MEHEHUS  CBOMCTB  T'MJIPOKCHIOB U
KHCJIOPOJICOEPKAIUX KHUCIOT JJIEMEHTOB OJHOro nepuona. 7. Ilpumepsl oxkuciaurenbHO-
BOCCTAHOBUTENBHBIX peakiuil.8.PaKTopbl, BIUSAIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUH.
9.Ilpumepsl 2HIO- W HK30TepMuueckux peakuuil. 10. CpaBHEHHUE 3JIEKTPONPOBOJHOCTU
pacTBOPOB AJEKTPOJIUTOB W HeANMEeKTpoauToB. 11. Peaknuu wmonHoro oOmena. 12. OmbIThI,
WITIOCTPUPYIOIUE PU3NUECKUE U XMMUYECKHE CBOWCTBA U3y4aeMbIX BEILIECTB.

IIpakTuyeckne padorsl 8 kuaacc 1. [lpaBuna TexHuku Oe3omacHoCcTH npu paboTre B
XUMHYecKOM KkabuHere. Ilpumembl oOpamieHus ¢ 7a00OpaTOpHBIM — OOOpYAOBaHHEM U
HarpeBaTesbHBIMU Npubopamu.2. [IpuroroBneHue pacTBopa caxapa M pacdeT €ro MaccoBOH
JI0JI B pacTBOpE

4. YcioBus TeUEHUsT XUMHUYECKHAX PEAKIUN MEXKIY PACTBOPAMHM JIEKTPOJIMUTOB /10 KOHIIA.

5. PelreHne 5KCIEpUMEHTANIBHBIX 3a7a4.

IIpakTuyeckne padorbl.9 kiaace 1. OcyniecTBiaeHne HENOYKH XUMUYECKUX IPEBPAILICHHUN. 2.
[TosyueHne u CBOICTBA COENMHEHHH METAUIOB. 3. PellleHne SKCIepMMEHTAIbHBIX 3aJad Ha
pacro3HaBaHHE U MOJIyYeHUE COeIMHEHUN MeTalioB. . Pelenne skcrepuMeHTalbHbIX 3a7a4 110
teme «[loarpynmna kuciaopoga». 5. [lonmyuenue, coOupanue u pacrio3HaBaHUE Tra3oB.

Pacyernble 3amauyu. |.BpruncieHne OTHOCUTENBHOW MOJEKYJISIPHOM W MOJSIPHOW MAaccChl
BEIIIECTBAa MO ero xuMuyeckoi Gopmyne. 2. Pacuer MaccoBOi JOJIM XUMHUYECKOTO 3JEMEHTa B
coeMHeHUH. 3. Pacuer MaccoBOI 10U PACTBOPEHHOIO BEIIECTBA B pacTBope. 4. Brruncnenus
[0 XUMHUYECKUM YPaBHEHMSIM MACChl MJIM KOJIMYECTBA BELIECTBA OJHOIO U3 YYACTBYIOLIUX WIIU
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MOJIyYAIOLUXCSl B PEaKLUU COECJUHEHWM 110 W3BECTHOW Macce WM KOJIMYECTBY BEILIECTBA
JIPYTrOro COCIUHEHHUS.

JINYHOCTHBIMH pe3yJbTaTaMH H3Y4YEHUS HpeaMmeTa «XHUMHS» SBIAIOTCS CIELYIOIINE
YMEHUSL:

Oco3HaBaThb €IMHCTBO U IIEJIOCTHOCTh OKPYXKAIOLUIEr0 MHpA, BO3MOXHOCTU €TI0

II03HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE IOCTM)KEHUH HAyKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE:

0CO3HaBaTh IOTPEOHOCTh M TOTOBHOCTh K €CaMOOOpa30BaHMIO, B TOM UHUCIIE M B paMKax
CaMOCTOSITENIbHOM 1€ATEIbHOCTH BHE ILIKOJIbBL;

OLIEHUBATh J)KU3HEHHBIE CUTYALlUU C TOYKHU 3peHUs1 Oe3011acHOro o0pasa KU3HU U COXPaHEHUs
3/10pOBbSI;

OLICHUBATh JKOJIOTMYECKUN PUCK B3aUMOOTHOILEHUH YEJI0BEKA U IPUPOIBI.

BriOuparh mocTynkH, HaleJIeHHbIE Ha COXpaHEHHE W OepekHOe OTHOLICHHE K IPHPO/IE,
0COOEHHO JKMBOM, M30eras NpPOTHBONOJIOXKHBIX IOCTYIKOB, IOCTENIEHHO Yy4ach M OCBamBas
CTpaTEruio palioOHAIBLHOTO PUPOAOIOJIb30BAHNUS.

Cpeocmeom  pazeumusi JIMYHOCTHBIX PpE3yJbTaTOB CIyKaT Yy4eOHbIH MaTepuanl U
IPOJYKTUBHBIE 33/1aHUs YUEOHMKA, HALICJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUSI — YMEHHUE OLIEHHUBATH
IIOBEJICHHUE YEJIOBEKa C TOUKHU 3PEHMsI XUMUUECKOW 0€30MacHOCTH M0 OTHOLICHUIO K YEJIOBEKY U
IpUPOJIE.

MeTanpeaAMeTHBIMHM DPE3yJIbTaTaMU H3yueHUs] Kypca «XuMHs» sBiIseTcs (HOpMUpOBaHHE
YHHMBEpCaIbHbIX YueOHbIX Aeiictuii (Y'Y ]).

Pecyiamusnvie YYJI.

CamocrosTenpbHO OOHApYKHUBaTh U (POPMYIHMPOBATH YUEOHYIO MPOOJIEMyY, ONPEACTATh IIeNb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY IIPOCKTA.

BriiBurate Bepcum pemieHus mpoOJieMbl, OCO3HABaTh KOHEUHBIA pe3yJibTaT, BHIOMpATh W3
IIPEIUI0KEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKCHUS LIEIIH.

CocTaBnsiTh (MHIMBHUIYaJbHO WJIM B TIpYIIE) IUIAH pelIeHus MpoOaeMbl (BBIIOIHEHUS
IPOEKTa).

Paboras no miaHy, cBepsATh CBOU JAEUCTBUS C LIENBIO U, P HEOOXOIUMOCTH, UCIPABIATh
OLIMOKH CaMOCTOSATENBHO.

B naumamore ¢ yuuTeneMm COBEpIIEHCTBOBAaTh CAMOCTOSATEIBHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

CamocrosaTenbHO  OOHapykuBaTb M (opmynupoBaTh MpoOjeMy B  KIAaCCHOM U
WH/IMBUYaJIbHOM y4eOHOM NesITeTbHOCTH.

BoiaBurate Bepcun pemieHusi mpoOsieMbl, 0CO3HAaBaTh KOHEUHBIM pe3yibTaT, BbIOMpaTh U3
IIPEJIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIEIIH.

CaMoCTOATEIBHO OCO3HABATh MPUYMHBI CBOETO yCIIeXa MM HEyCIeXa U HaXOJAUTh CIOCOObI
BBIXO/1a U3 CUTYallUH HEycIlexa.

Cpeocmeom popmuposanus peryasTUBHBIX Y Y [l ciyaT TEXHOJIOTHS TIPOOJIIEMHOTO THAJIOTa
Ha OJTale W3Y4EeHUS HOBOTO MaTepualia M TEXHOJOTHA OLEHMBAHUS 00pa3oBaTEIbHBIX
JOCTHXKEHUH (yueOHBIX YCIIEXOB).

Ilosnasamenvnvie YV/I:

AHaIM3upoBaTh, CPaBHUBATH, KJIacCU(ULIUPOBATH U 00001aTh QaKThl U sABJIEHUS. BBIABIATH
IIPUYUHBI U CIIECTBUS IPOCTBIX SIBICHUH.

OcCymiecTBISITh CPAaBHEHHE, CEPHAIMI0 M KIACCHU(PUKAIMIO, CAMOCTOSITEIHHO BBIOMpAS
OCHOBAHMS U KPUTEPUH Ul YKAa3aHHBIX JIOTMYECKUX OMNEpalHif; CTPOUTh KiIacCU(HUKAIMIO Ha
OCHOBE JIMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTUYECKOE PACCY)KIEHUE, BKIIIOUYAIOLIEE YCTAHOBIEHUE IMPUYUHHO-CIIEICTBEHHBIX
CBsI3EH.

Co3naBaTh cXxeMaTHYECKHE MOJIENHU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnTh TE3UCHl, pa3IMYHble BUABI IUIAHOB  (IIPOCTBIX, CIOXKHBIX M T.IL.).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUAA B IPYroi (TabIUIly B TEKCT U IIp.).
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BbIuuThIBaTh BCE YPOBHM TEKCTOBOM MH(OpPMAITHH.

VYMeTh onpeneniaTs BO3MOXHbIE MCTOUHMKH HEOOXOJUMBIX CBEAECHUH, MPOU3BOAUTH MOUCK
uH(pOpPMaLINH, AaHATU3UPOBAThH M OIICHUBATH €€ JOCTOBEPHOCTb.

VYMeTh UCIOJb30BaTh KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOIHU KaK MHCTPYMEHT
JUIsL TOCTUKEHUS CBOMX Iiejiell. YMeThb BbIOMpaTh aJleKBaTHbIE 33Jau€ WHCTPYMEHTaJbHbIE
IPOrpaMMHO-alIapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenvie YVJI:

CamocTosTENbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJEHCTBHE B rpymie (OnpenesiaTs olmue
LIEJIH, PACTIPEAEIAT POJIU, JOTOBAPUBATHLCS APYT C IPYrOM U T.J.).

OTcrauBas CBOIO TOUKY 3pEHMs, IPUBOAUTH APTYMEHTBI, IIOATBEPKIast UX (pakTaMu.

YMeTh B3IMISIHYTh Ha CUTYALMIO C MHOM MMO3ULIMU U I0TOBApUBATHCS C JIFOAbMH MHBIX TO3ULUI.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX YVY ]I ciykaT TEXHOJOIUs IHPOOJIEMHOIO
nuanora (MOOYKAAIOUMK M MOABOIAMIMKA AMAlIor) ¥ paboTa B MalbIX TIpyImax, TaKxke
UCIIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJOIMU IPOAYKTUBHOIO YTCHMUS.

IIpenmMeTHBIMHU pe3yJIbTaTaAMHU U3YUYEHUS ITpeAMETa «XUMHUS SBISIOTCS:

1.B no3naBarensHO# chepe:

o JIaBaTh ONPEJEICHUS] M3YYEHHBIX MOHATUN: «XUMHUYECKHM 3JIEMEHT», «aToOM», «MOH,
«MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE BEILECTBA», «BELIECTBO», «XMMHUYecKas (opmyiay,
«OTHOCUTEJbHAsI aTOMHAsi Macca», «OTHOCUTENIbHAs MOJEKYJSpHas Macca», «BaJEHTHOCTbHY,
«CTEMEHb OKHUCIEHHS», «KPUCTAINIMYECKasi PEIIETKa», «OKCUAB», «KHUCIOTBD», «OCHOBAaHUS,
«conmm», «aM(pOTEpHOCThY, KHHIUKATOPY, «IEPUOIUICCKAN 3aKOH», «IIEPHOANYECKas Ta0INIIaY,
«U30TOMBDY, «XUMHUYECKass CBA3bY, «AJIEKTPOOTPULIATENIBHOCTEY, «XUMHUYECKas peaKiusy,
«XUMHUYECKOE YypaBHEHHUE», «TCHETUYECKas CBS3b», «OKHCIEHUE», «BOCCTAHOBJICHHEY,
«QJIEKTPOJIUTUYECKAS TUCCOLIMALIUAY», KCKOPOCTh XUMUYECKON peakLum»;

d OIIMcaThb ACMOHCTpAllMOHHBIC n CaMOCTOATCIIbHO IMPOBCACHHBIC XHUMHUYCCKUC
OKCIICPHUMCHTEI;

d OIMUCBIBATH W PA3JIM4aTb HM3YYCHHBLIC KJIACCbl HCOPTAaHHMYCCKUX COGI[I/IHCHI/Iﬁ, IMpOCTBIC U
CJIOKHBIC BCIICCTBA, XUMHUUCCKHUE PCAKIIUHU,

i I(J'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTHI U SIBJICHUA,

. ACIaTb BBIBOABI W  YMO3AKJIIOUCHUA U3 H&6J’HOI[€HPII7[, HU3YUYCHHBIX XHUMHUYCCKUX

3aKOHOMEPHOCTEH, IIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEILIECTB [0 aHAJIOTHMU CO
CBOMCTBAMM M3YyYEHHBIX;

o CTPYKTYPUPOBATh M3YYEHHBIH MaTepHal U XUMHUYECKYI0 MH(POPMALUIO, MOJYyYCHHYIO U3
JIPYIUX UCTOYHUKOB;

o MOJIEJIUPOBATh CTPOCHHUE aTOMOB JIEMEHTOB 1-3 mepruoaoB, CTPOECHUE MPOCTHIX MOJIEKYJT;
2. B 11eHHOCTHO - OpHUEHTAIlMOHHOM cdepe:
A AQHAIN3UPOBAaTh M OLEHUBATh TIOCIEACTBUS JUIsI OKpY)KawoIled cpelapl OBITOBOM H

IPOM3BOJICTBEHHOH JIEATEILHOCTH YeNIOBEKa, CBI3aHHOM C
nepepadoTKOM BEIIECTB;
3. B tpynoBoii chepe:

* IPOBOJINTH XUMHUECKUI IKCIIEPUMEHT;
4. B cepe 6e30macHOCTH )KU3HEACATEITLHOCTH:

* OKaspIBaTh IEPBYIO IOMOINb TPHU OTPABICHHUIX, OXOTax M JPYTHX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPaTOPHBIM 000PYJOBAHUEM.
* XUMHUYECKOH CHUMBOJIMKH: 3HAKOB XMMHYECKHX JJIEMEHTOB, (POPMYyJT XUMHUYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;
* BOKHEHIINX XUMHUYECKUX MOHITHN: XUMUYECKHIA AJIIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHBIE
aTOMHasi 1 MOJIEKYJISIpHAs MacChl, MOH, XUMHUYECKasl CBsI3b, BEIIECTBO. KIACCU(DUKAIHS BEIIECTB,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIH 00BbeM, XUMHUYECKas peaknus, KiacCHu(DUKamus peaxiiuid,
AIIEKTPOJIUT U HEIIEKTPOJIMUT, DIEKTPOIUTHUECKAsT JUCCOLMAIMS, OKHCIUTEIb M BOCCTAHO-
BUTEIb, OKUCIICHUE W BOCCTAHOBJICHHE;
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* OCHOBHBIX 3aKOHOB XHMHM: COXPAaHEHHUSI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

* Ha3bIBaTh: XUMUYECKUE JIEMEHThI, COSIMHEHUSI U3YUCHHBIX KIIACCOB;

* 00BACHATH (UBMYECKUN CMBIC aTOMHOTO (TMOPSIKOBOI0) HOMEpa XMMHYECKOTO 3JIEMEHTA,
HOMEPOB TPYMIbl U MEPUOJA, K KOTOPHIM 3JIEMEHT NMPUHAJJICKUT B MEPUOJUUYECKON CUCTEME
.M. MenneneeBa; 3aKOHOMEPHOCTHM HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB B IMpelesiax MaJlbIX
MEPUOJIOB U TJIABHBIX MOJTPYIIIT; CYIIHOCTh PEaKIMii HOHHOTO 0OMEHa;

*XapaKTePHU30BaTh: XUMUYCCKUE FJIEMEHTHI (OT BOJAOPO/IA JI0 KAJIbIIHsI) HA OCHOBE UX TOJIOKCHUS
B mnepuoguueckoir cucreme J[.M.MenneneeBa M OCOOCHHOCTEW CTPOEHUS HMX AaTOMOB;
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

* OTPEJIEIIATh: COCTaB BEIIECTB MO MX (GopMysIaM, TPHHAICKHOCT BEUIECTB K OMPEACIICHHOMY
KJIACCYy COCJAMHEHUM, THUIBl XUMHYECKHUX pEaKIWid, CTENEHb OKHUCICHHUS JJIEMEHTa B
COCIMHEHUSIX, TUIl XUMUYECKOM CBS3U B COCIMHEHUSX, BO3SMOXKHOCTb MTPOTEKAHUS PEaKIIUA
HOHHOI'0 OOMEHA;

COCTaBIISITh: (POPMYJIBI HEOPTaHUYECKHX COCTUHEHHH M3YYCHHBIX KJIACCOB; CXEMBI CTPOCHUS
atomMoB mnepBeIXx 20 s3meMeHTOB nepuoanueckor cuctemsl J[.M. MenneneeBa; ypaBHEHUs
XUMHYECKUX PEAKIIUN;

* oOpamiarbcs ¢ XUMHUECKOH MOCy10i U 1a00paTOpHBIM 000PYI0BAaHHUEM;

* BBIYHCIIATH: MAaCCOBYIO JIOJI0 XHUMHYECKOTO 3JIEMEHTa HO (OpMYyJe COCIUHEHHUS; MACCOBYIO
JONII0 BEIIECTBA B PAcTBOPE; KOJIMYECTBO BELIECTBA, OOBEM WIU MacCy IO KOJUYECTBY
BEIIIECTBA, 00bEMY MJIM MAcCe PeareéHTOB MJIH MPOAYKTOB PEAKIUH;

Hcnonp3oBaHne MPUOOPETEHHBIX 3HAHUW M YMEHUH B MPAKTUYECKOW JEATEIBHOCTH U
MOBCCIHEBHON JKWU3HM JUIs: 0O€30macHOro OOpaimieHusi ¢ BEIIECTBAMH U MaTepHallaMu;
3KOJIOTUYECKH I'PAMOTHOI'O TMOBEACHHS B OKPYKAIOLIEH Cpele; OLEHKHU BIHUSHHUS XUMHUUYECKOIrO
3arpsi3HEHUST OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YeJIOBEKA; KPUTUUECKOU OIIEHKH MH(POPMALIUH O
BEIIIECTBAX, UCIOJIb3YEMbIX B OBITY; MIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIHH.

. nojnoxkenne wmeramwioB B I1.C.; METaJJIMUeCKasi CBsI3b, METaJNIMYecKas
KPUCTAJUIMYECKasl pEILETKa;

. (u3nyeckre cBOMCTBa METAIOB.

. o0mme XUMHYeCKHe cBoilicTBa Me: B3ammoneiictBue ¢ HeMe, Bomo#, KHCIOTaMH,
COJISIMH.

. KJacCU(UKAILIMIO CIIABOB HA OCHOBE YEPHBIX (UYT'YH M CTajb) M IIBETHBIX METAILJIOB,
XapaKTEePUCTUKY (PU3UUYECKUX CBOMCTB METAILIOB.

. OCHOBHBIE CITOCOOBI TTONTyueHus: Me B MPOMBIIIIIEHHOCTH.

. BaKHEUIITNE COCTMHEHUS II€JIOUHO3EMEIbHBIX METAIIIOB

. XUMHUYECKHE CBOMCTBA aTIOMUHHMS, JKEIe3a.

. OOBSACHITh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB 3JIEMEHTOB-META/UIOB B TIpejeiiax
IJIaBHBIX MOATPYII;

. XapaKTEepPU30BaTh CTPOCHHUE U OOIIHME CBOMCTBA METAILIIOB;

. ONMCHIBATh CBOMCTBA BBICIIMX OKCHUJIOB JJIEMEHTOB-METAJIOB U COOTBETCTBYIOLIUX UM
OCHOBaHHIA;

. ONMCHIBATh PEAKIIMU BOCCTAHOBIICHUS METAJJIOB U3 UX OKCHUJIOB;

. XapaKTEepPU30BaTh YCIOBHS M CIIOCOOBI MPEAYIIPEKACHUS KOPPO3UU METAIIOB;

. XapaKTepu30BaTh CBOWCTBA U 00JIACTH IPUMEHEHHUSI METAIUTMYECKHUX CIUIaBOB;

. COCTaBJIATb CXEMbI CTPOCHHS aTOMOB 3JIEMEHTOB-METAJUIOB JINTHS, HATpUsA, MAarHHs,
ATIOMUHUS, KaJTus, KaJIbI1s);

. - OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB DJIEMEHTOB-METAJUIOB B TIpenenax
IJIaBHBIX MOATPYII;

. XapaKTePU30BaTh XMMHUYECKHE CBOMCTBA METAIOB U MX COCAUHEHHU;

. ONUCHIBATH CBS3b MEXKJIY COCTaBOM, CTPOCHUEM, CBOMCTBAMHU BEILIECTB-METAIIOB U UX
MPUMEHEHUEM;
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. -HCTIOJIh30BaTh MPUOOPETCHHBIE 3HAHWS W YMEHHS B TPAKTHUYECKON AEATEIbHOCTH W
MOBCEHEBHON JKM3HU: JIsg Oe30omacHOro oOpameHuss ¢ Me, SKOJOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKpYXKaloleH cpene, KPUTHYECKOW OICHKM WH(OpMamuu O BEIIeCTBAX,
HCIIOJIB3YEMBIX B OBITY

. 3allMChIBaTh YPAaBHEHUs peakuui B3auMoaenctBusa ¢ HeMe, kucnoramu, cCOJsMH,
WCTIOJNB3YSl AJIEKTPOXUMHUUYECKUA psifi HanpsbkeHuss Me sl XapaKTepUCTHKA XHUMHUYECKHUX
CBOICTB

. OIKCHIBATh CBOMCTBA U 00J1aCTH MPUMEHEHHUS Pa3IMUHbIX METAJIJIOB U CILUIaBOB

. COCTaBJIATh CXEMY CTPOCHHS aTOMa KeJie3a;

. 3aMUChIBaTh YPAaBHEHUS pEaKIMii XUMUYeCcKux cBorcTB jxene3a (OBP) ¢ oOpazoBanmem
COCIMHEHUH C pa3INYHbIMU CTETICHSIMU OKUCIICHUS;

. OTIpeZIeNATh COeMHEHNs, cojepkamue Houbsl Fe?* u Fed' ¢ momomipro kauyecTBEeHHBIX
peakuui

. o0palaThCsi ¢ XUMUYECKOU MOCYAO0HN U JIabopaTOpHBIM 000pYAOBaHUEM;

. pacro3HaBaTh OMBITHBIM MyTEM COSAMHEHUS METaJll.

. nojoxenue HemeramioB B I1.C. JI.1.Menzaeneena;

. ATOMHBIC XapPaKTEPUCTUKH DJIEMEHTOB-HEMETAJUIOB, MPUYUHBI U 3aKOHOMEPHOCTH HX
M3MEHEHUS B IEPUOJIaX U IpyMIax;

. -0COOCHHOCTH KPUCTALUTUYECKOTO CTPOCHUSI HEMETAILIOB;

. -CTPOCHHE aTOMOB-HEMETAIIJIOB, (DU3HUECKHUE CBOICTBA.

. - CTPOCHHE aTOMOB TaJIOTCHOB, CTCTIICHH OKHCICHHS, (PU3NYCCKUE W XUMHUYCCKUE
CBOMCTBA.

. -CBOICTBA CEPHON KUCJIOTHI B CBeTE mpecraBienuit TO/I;

. -OKHUCJIMTENIbHbIE CBOMCTBA KOHII. CepHOM KucnoThl B cBeTe OBP;

. -Ka4eCTBCHHYIO PEaKIIMIO Ha CyNb(aT-noH.

. -(pu3nYecKue 1 XUMUYECKHE CBOICTBA a30Ta;

. -KpYTOBOpOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl AMMHAKA;

. -JIOHOPHO-AKIIENTOPHBIN MeXaHU3M 00pa30BaHUs CBSI3M B MOHE AMMOHHUS;

. -CBOICTBa aMMUaKa;

. -CTIOCOOBI MOTYYEHHUs U PacliO3HABAHUS aMMHUaKa

. - CBOMCTBA KUCIOPOAHBIX COETMHEHHUH a30Ta U A30THOW KUCIIOThI KaK OKUCIUTENS.

. - XapaKTepU30BaTh CBOMCTBA YIJIEPOJa U AJIEMEHTOB NOATPYIIBI YIIEpOoaa

. - CBOICTBA, 3HAYEHUE COECIMHEHUI YIIIepO/ia U KPEMHHUS B )KMBOM M HEXKUBOU MPUPOJIE.

. -COCTaBJIATh CXEMbI CTPOCHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB -HEMETAJIJIOB;

. -71aBaTh XapaKTEPUCTUKY JIEMEHTaM-HEMETaJlJlaM Ha OCHOBE UX noJioxkeHus B [ICXD;

. -00BSACHATH CXOJICTBO U PA3IUYUE B CTPOSHUU aTOMOB JIEMEHTOB-HEMETAJIJIOB;

. - OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XHUMHYECKHX DJIEMEHTOB-
HEMETAJLIOB;

. - XapaKkTepU30BaTb XUMHUECKHUE 3JIEMEHThI-HEMETAIIBI MAJIbIX EPUOJIOB;

. - ONKCHIBATh CBOMCTBA BBICHIMX OKCHIOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJIJIOB MaJIbIX
MEPUOIOB, a TAKKe OOIIIe CBONCTBA COOTBETCTBYIOIINX UM KUCIIOT;

. -CpaBHHUBATh HEMETAJUIbI C METAIUIAMH

. - COCTaBIISITh CXEMbI CTPOEHUSI aTOMOB T'aJIOT€HOB;

. -Ha OCHOBAHHUH CTPOCHUSI aTOMOB OOBSICHSATh U3MEHEHNE CBOMCTB TAJIOTEHOB B TPYIIIIE;

. -3allMChIBAaTh YPABHEHUS peakuuil ¢ Touku 3peHus OBP

. -XapaKTepru30BaTh XUMHUECKHUE DJIEMEHTHI TIOJITPYIITIBI CEPHI;

. -3allAChIBATh YPABHEHUSI XUMUYECKUX PEAKIIUN B MOJIEKYJISIPHOM U ¢ TOukH 3peHuss OBP
. - ONHCHIBaTh CBOWCTBa ammuaka ¢ Touku 3peHuss OBP u ero ¢wusnonoruueckoe
BO3JICWCTBUE HA OPTAHU3M

. - oOpamiatbes ¢ XMMHUYECKOH MOoCcy 101 1 1a00paTOpHBIM 000pYI0BaHHUEM;

. -0 Ty4aTh U cOOMpaTh aMMHUAK;
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M -pacrio3HaBaTb ONBITHBIM IIYTECM aMMUAK

. - COCTaBIJIATh CXEMBI CTPOCHUS aTOMOB 3JIEMEHTOB ITOATPYIIIBI YTIEpOoaa
. - COCTaBIISATh (POPMYIBI COCTUHEHUH yriepoia U KPeMHUs, HIUTFOCTPUPYIOIIHUE CBOHCTBA
KapOOHATOB U CHJIMKATOB

. -pacmo3HaBaTh PacTBOPHl KHUCIOT M IIEIOYEH, XJIOpUI-, Cyibdar-, KapOOHAT-UOHBI U
MOHBI aMMOHUS;

. - OIHKCBIBaTh XHMHUYECKOE 3arpsA3HEHHE OKpPYKAIOUIeW Cpeibl Kak CIEACTBUE
IPOU3BOACTBEHHBIX MIPOLIECCOB, COCOOBI 3alIUTHI OT 3arPsI3HEHUH

* HUCIIOJIB30BATh HpI/I06p€TCHHbIe 3HaHUA U YMCHHA B HpaKTI/IquKOﬁ JACATCIIbHOCTH H

HOBCGHHCBHOﬁ KHU3HU OJIA:
00BACHEHUS XUMHYECKUX HBHCHHﬁ, IIPOUCXOAAIIHNX B IIPUPOJC, 6BITy " Ha IIpOU3BOJCTBE,

e OSKOJIOTMYECKH I'PAMOTHOT'O ITOBEJICHUS B OKpY’KaloIleil cpese;

e OICHKHU BJIMSHUS XUMHUYECKOTO 3arps3HEHUs OKpPYXKAIOIIeH Cpelpl Ha OpraHu3M 4eloBeKa U
JpYTHU€ )KUBBIE OPTaHU3MBI;

o Oe3omacHOro oOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BEHIECTBAMH, JabOpaTOPHBIM
000pyIOBaHUEM;

e KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XMMHUYECKON MH(OPMALUH, MOCTYIAOMIEH U3 pa3sHbIX
MCTOYHHKOB.

OCHOBHOE COJEPKAHHUE
8 knacc
Beenenue
[Tpeamer xumuu. MeTozpl MO3HAHUS B XUMMU: HAOJIOJEHUE, SKCIIEPUMEHT, MOJIEINPOBAHHE.
HcTouHMKM XWUMHYECKOW WH(POpPMALUHU, €€ TOJIy4YeHHEe, aHalu3 H TPEACTaBICHUE €ro
pe3yibraroB. [loHATHE O XMMHUYECKOM 3jeMeHTe U (opMax €ro CylecTBOBAaHHS: CBOOOIHBIX
aToOMax, IPOCThIX M CJIOXHBIX BemiecTBax. [IpeBpamieHus BemecTB. OTIHYME XUMHYECKHX
peakuuii oT pu3ndYeckux sBIeHUN. Posib XuMHM B KU3HU YenoBeka. XeMohuiaus 1 XxeMopoous.
KpaTtkue cBeneHuss U3 UCTOPUM BO3HUKHOBEHHUS U Pa3BUTHS XMMHUU. Pojib OTEUECTBEHHBIX
yUYEHBIX B CTAHOBJIEHUU XMMHUYECKOI Haykn — paboTsl M. B. JlomoHocoBa, A.M. Bytneposga, /I.
U. MenneneeBa. XuMu4yecKkasi CAMBOJIMKA. 3HAKU XUMHUECKHUX 3JIEMEHTOB U MMPOUCXOKICHUE UX
Ha3BaHUM. Xumuueckue Gopmynbl. MHaekcs U kKo3puunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKyJIsIpHass Macchl. lIpoBeneHne pacdyeToB MacCOBOM JOJIM XHMHMYECKOTO JJIEMEHTa B
BEIIECTBE Ha OCHOBe ero ¢opmyisl. [lepuonnyeckas cucrema Xxumuueckux snemeHtoB /[l. .
MenpeneeBa, ee CTpyKTypa: Majible M OOJbIIME MEPUOJbl, TPYNNbl U MOATPYMIHL.
[Tepuonuueckasi cuctemMa Kak COpaBOYHOE MOcoOMe Ui MOJIYYEeHUs CBEJIEHHM O XMMHUYECKHX
JJIEMEHTaX.
Jemoncrpanuu. 1. Monenu (mapocrepkHeBble u CTioapra—Dbpurie0a) pa3ianyHbIX MPOCTHIX U
CJIO’KHBIX BEILIECTB.
2. Konnekuus CTEKISIHHON XUMHUYecKOor nocyasl. 3. Komiekus MarepuanoB U U3JENINNH U3 HUX
Ha OCHOBe amomuHus. 4. BzanMmozeicTeue Mpamopa ¢ KACIOTOW M NOMYTHEHHE WU3BECTKOBOM
BOJBL.
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB
ATOMBI Kak (popMa CyIIeCTBOBAHUS XMMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU
aToMOB. JloKa3aTenbCTBa CIOXKHOCTU CTpoeHHs aToMoB. OmbiTel Pesepdopma. [lnanerapnas
MOJIEJIb CTPOCHUS aTOMA.
CocTtaB aTOMHBIX s€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHas macca. B3auMocBs3b
HOHSITUH «TIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAsl Maccay.
W3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX JIEMEHTOB.
M3meHeHne uuciaa HEHTPOHOB B sjipe aroMa — oOpa3oBaHue wu30TonoB. CoBpeMeHHOE
ONpENIETICHUE TTOHATUS «XUMUYECKUI 31eMEeHT». M30TOIbI KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOI0 JJIEMEHTA.

16



OnekTpoHbl. CTpo€HHE D>JEKTPOHHBIX YPOBHEH aTOMOB XMMMUYECKHUX JJIEMEHTOB MallbIX
nepuo1oB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xuMmudeckux snemeHToB J[. M. MenzeneeBa U cTpoeHHE aTOMOB —
buznyecKuil CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa I'PYIIIbI, HOMEpa MepHoa.
M3MeHeHne 4uclia 2JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
3JIeMeHTa — 00pa30BaHUE MOJOKUTENIBHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METaJNIOB M HEMETAJUIOB. [IpyUunHbl U3MEHEHUS METAIUIMUECKUX U HEMETAJUIMUECKUX
CBOHMCTB B mnepuoaax u rpynmnax. OOpa3zoBanue OWHapHBIX coenauHeHHi. [loHAaTHE 00 MOHHOMN
cBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIJIOB MEX1y 000l — oOpa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI IpPOCTBIX BemiecTB. KoBaleHTHas HEMOJSpHas XMUMHMUYECKas CBSA3b. DJIEKTPOHHBIE U
CTPYKTypHBIe Qopmyibl. BzaumoeiicTBue aToMOB HEMETAIIIOB MEXKIY cOO00i — oOpa3oBaHue
OMHApHBIX COEIMHEHUN HEMETAIJIOB. DJIEKTPOOTPULATENbHOCTh. KOBaneHTHas MOJsipHas CBSI3b.
[TonsiTvie 0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAJICHTHbIE XUMUYECKHE CBSI3U.
CocraBnenne ¢popmMyn OMHAPHBIX COSIWHEHHMN MO BaJICHTHOCTH. HaxoKIieHHe BaJI€HTHOCTH T10
dbopMyne OMHAPHOTO COETMHEHUS.

B3aumoseiicTBre aTOMOB METAIIOB MEXAY C000i — 00pa30BaHME METAIUTUICCKIX KPUCTAIIIOB.
[loHsiTHE O METAILTTMYECKOM CBS3H.

JemoncTpauuu. Mojienmn  aToMOB  XMMHUYECKMX  3JeMeHTOB. Ilepuoaumueckas cucrema
xumuueckux snemeHtoB J[. U. MenneneeBa (paznuunbie (opmbl). M3roroienue mojenei
MOJIEKYJl OMHapHbIX coeauHeHuil. M3rotoBineHue Mojaenu, WUIIOCTPUPYIOLIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

IIpakTuyeckue padorsl 1. [IpaBwira TexHWKH 0€30MAaCHOCTH TpU PAOOTE B XUMHYCCKOM
kabunete. [Ipuembl oOpaieHuss ¢ naboOpaToOpHBIM OO0OpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npudopamu.

KonTtpoabHnas padora 1 no teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOB)

Tema 2 IlpocTsle BemecTBa

[Tono>xeHne MeTaIIOB U HEMETAILIOB B [leproauueckoii cuCTEME XMMHUYECKHUX DJIEMEHTOB

. U.MenneneeBa. Baxxneiiive mpocThie BEMIECTBA — METAJUIBI (KeJie30, ATFOMUHUMN, KAJIBIIHH,
MarHuii, HaTpuil, kanuii). OOmmue Qusnyeckue CcBOWCTBa MeTalaoB. BaxHeiiue mnpocTsie
BEII[ECTBA-HEMETAJIJIbI, 0Opa30BaHHBIE aTOMaMU KHUCIIOpOa, BOJAOPOaa, a30Ta, cephl, Gocdopa,
yraepoaa. Mosekybl IpOoCThIX BEIECTB-HEMETAIUIOB — BOAOPOJA, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcuTeNbHas MoJekynspHas Macca. CriocoOHOCTb aTOMOB XUMHYECKHX
AJIEMEHTOB K OOpa30BaHMIO HECKOJBKHMX MPOCTHIX BELIECTB — AJIOTPONHs. AJUIOTPOIHBIE
Moaupukanuu kuciaopona, Qocdopa, ongoa. Meraumueckue M HEMETAIMYECKUE CBOMCTBA
IIPOCTBIX BelecTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.

Uucno Aborajgpo. KomumyectBo BemectBa. Monb. MomnsipHas Macca. MomsipHblii  00beM
ra3oo0pa3HbIX BellecTB. KpaTHble eTMHMIIBI U3MEPEHHS KOJIMUYECTBA BEIIECTBA — MUJUTUMOJb U
KUJIOMOJIb, MWJUIMMOJISIPHAs W KWJIOMOJISIpHAas MacChl BEIECTBA, MWUIMMOJISPHBIA U
KUJIOMOJISIPHBIA 00BeMbI ra3000pa3HBIX BEIIECTB.

PacuyeTsl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIH
00BEM T'a30B», «YUCIIO ABOTAIPOY.

JemoHcTpanuu. O3HAKOMIIEHHE € KOJUIEKIMEH MeTaioB. O3HAaKOMJIIEHHWE C KOJUIEKIHEH
HEMETAJIJIOB.

KonTtpoabnas padora 2 o teme: « [IpocTsie BemecTBay

Tema 3. CoenHeHNs] XMMHYECKHX JIEMEHTOB

Crenenpb okucienusi. CpaBHEHHE CTEIEHU OKHUCIIEHUS U BajleHTHocTu. OmpeneneHue CTeneHu
OKHCIICHHsI DJIEMEHTOB B OHMHapHBIX coequHeHusx. CocraBieHune @opMmysn OHMHAPHBIX
COeIUHEHNH, OOIIMH crToco0 UX Ha3BaHUM.

BunapHble coenMHEHHMs METAJIOB M HEMETAJUIOB: OKCHJbI, XJIOPUIbI, CyIb(pUIBI U TIp.
CocraBnenue ux popmyn. buHapHble coeTMHEHUS] HEMETAJUIOB: OKCUbI, JIETyYUE BOJIOPOJHbIE
COECIMHEHMUS, MX COCTaB M Ha3BaHudA. [IpencraBuTenu OKCHIOB: BOJAA, YIJIEKUCIBIA Tas,
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HeraiieHass u3BecTb. [IpeicTaBuTenu JeTy4uX BOJOPOAHBIX COCIMHEHMI: XJIOPOBOAOPOA U
aMMHaK.

OcHoBaHUs, UX COCTaB W Ha3BaHus. PacTBopuMocTh oOcHOBaHWil B Boje. IIpencraBurenu
Hiesouei: TUAPOKCUABI HATpus, Kaiaus U Kaiblus. [lonsTue 00 mMHAMKATOpaxX U KaueCTBEHHBIX
peakiusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kucnot. [IpencraButenu KUCIOT: cepHas,
consiHas, asorHasd. llonsatme o mkane kucinotHocty (mkana pH). M3meHnenue oxpacku
WHJIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHMM, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTH colieil B
Bozie. [IpencraBurenu coneit: xyopu HaTpusi, KapOoHat u docdar KalbLus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MexMoIeKysspHble B3aUMOJIEHCTBHS. THUIIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTB
BEILECTB OT TUIOB KPUCTAITMYECKUX PEIIETOK.

YucTeie BemiecTBa U cMecH. [IpuMepsl KUAKUX, TBEPAbIX M ra3000pa3Hbix cmeceld. CBoicTBa
YUCTBIX BelIeCTB M cMeced. Mx coctaB. MaccoBas u oObeMHas J1OJIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHbBIE C UCIIOJIb30BAHUEM MTOHATHUS <«IOJISI».

JMemoncTpanuu. O0pa3ipl OKCUIOB, KUCIOT, OCHOBAHUN W cosieil. Mojaenu KpUCTauInuecKuX
peIIeTOK XJIoOpuaa HaTpusl, aamasa, okcuaa yriepona (IV). KucnoTHo-1enodnsie HHIUKATOPHI,
M3MEHEHUE MX OKPACKH B PA3IMUHBIX Cpefax. YHHUBEPCaIbHBIM HUHAMKATOP W U3MEHEHHUE €ro
OKpacKkHu B paszinuHbIX cpepax. [lkama pH.

Jladboparopubie onbIThbl. O3HaKoOMJIEHHME CcO cBoiicTBamMu amMmuaka. Omnpenenenune pH
pacTBOPOB KHUCIIOTHI, IIenoun U Bonbl. Omnpenenenue pH auMOHHOTO U sI0JJOYHOTO COKOB Ha
cpe3e 1wi00B. O3HAKOMIIEHHE C KOJUIEKIUEH cojeil.O3HaKOMJICHHE C KOJUICKIIMEW BEIECTB C
pa3HbBIM THUIIOM KPUCTAUNIMYECKOW pemeTkud. M3roroBneHue Moneneil KpUCTaLUIMYECKHX
pemierok. O3HaKOMIJIEHHE C 00pa31l0M TOPHON MOPOJIBI.

IIpakTuyeckne padorsl 2. [IpuroroBiaeHue pacTBopa caxapa U pacyeT ero MaccoBOH J0JU B
pacTtBope

Tema 4. U3meHeHnsl, NPOUCXOASIIHE C BEIECTBAMHA

[TonsiTHe sIBIICHUIA, CBSI3aHHBIX C U3MEHEHUSMH, MPOUCXOISIIIMU C BEIIECTBOM.

SIBneHus, cBs3aHHBIE C U3MEHEHUEM KPHUCTANIMYECKOTO CTPOECHUS BEIIECTBA MPHU MOCTOSIHHOM
ero cocraBe, — (Qusnueckue spieHHUSA. DU3UYECKHE SBICHUS B XUMHUU: JAUCTHILIISAIUA,
KPUCTAIIIIM3AIsl, BBIIApHBAHUE U BO3TOHKA BEIIECTB, PHILTPOBAHKE U IIEHTPU(DYTHPOBAHUE.
SIBnenus, cBSI3aHHBIE C U3MEHEHHWEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakuuu. [IpuzHaku u
YCIIOBHSI TPOTEKAHUSI XUMUYECKUX peakluuid. Briienenne TemioThl U CBeTa — Peakluu TOpPEeHHUs.
[TonsiTre 006 K30 - U SHAOTEPMUUYECKUX PEAKIIUSIX.

3aKOH COXpaHEHUsi MacChl BeElIeCTB. XHMHYECKHME YpAaBHEHHUsS. 3HAUE€HUE MHACKCOB U
koa¢¢umenToB. CocTaBieHNE YpaBHEHUN XUMUUYECKUX PEaKLUM.

PacueTsl o xuMuyeckuM ypaBHEHUAM. PellieHne 3a1a4 Ha HaX0K/IEHUE KOJMYECTBA, MACChl WJIN
00beMa MPOAYKTA PEaKIUu M0 KOJIMYECTBY, Macce WK 00beMYy UCXOIHOTO BelIecTBa. PacueTsl ¢
WCIIOJIb30BAHUEM TIOHATHS «JI0Js», KOT/la HMCXOJIHOE BEIlEeCTBO JaHO B BHJIE pacTBOpa C
3aJIJaHHOM MacCOBOHM JI0JIEd pPACTBOPEHHOTO BEIIECTBA WJIM COJEPKUT OMPEACIICHHYIO JIOJIO
[IpUMecen.

Peakuuu paznoxenus. IIpeactaBieHre O CKOpPOCTH XMMHUYECKMX peakuuil. Karanuzatopsl.
®epMmenThl. Peakiuu coenunenus. Karanutuueckrue u HeKaTaIUTHUUECKUE PEAKIIUU, 0OpaTHMbIe
1 HeoOpaTumble peakinuu. Peakiun 3amerieHus. Psin akTHBHOCTH METAJJIOB, €70 UCIIOJIb30BAaHUE
JUIS. TPOTHO3UPOBAHUSI BO3MOKHOCTH TMPOTEKAHUSl PEaKIMM MEXIy MeTalllaMH M KUCIOTaMH,
pEeaKIyii BRITECHEHHS OJTHUX METAJUIOB U3 PACTBOPOB UX COJICH MPYrUMU MeTautamu. Peaknmm
oOMeHa. Peakiuu He#Tpanuzanuu. YCIOBHUS MPOTEKaHUS PEaKIuii oOMEHa B pacTBOpax [0
KOHIIA.

Tunel XUMHUYECKUX pEaKIUi Ha MPUMEPE CBOMCTB BOJIbI. Peakuus pa3noxeHuss — 3JIEKTPOIIU3
BOJbI. Peaknuu coeuHeHusT — B3aMMOJICHCTBUE BOJBI C OKCHIAMH METAJJIOB M HEMETaJUIOB.
VYcnoBue B3auMOACHCTBUSA OKCUAOB METAINIOB U HEMETAIUIOB ¢ BOJOM. [loHATHE «TUAPOKCHUIBI».
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Peaknuu 3amereHus — B3aUMOJACWCTBHE BOJABI ¢ MeTaiiamu. Peakmum oOMeHa — THAPOIU3
BEILECTB.

JNemoncrpanuu. [Ipumepsr Gpusnueckux sBiIeHUA: a) TUaBiIeHue napaduHa; 0) BO3TOHKA HOAa
WM OCH30MHOW KHCJIOTHI; B) PACTBOPCHHE OKpAIICHHBIX coJiel; T) AU y3us TYIIUCTBIX
BEUIECTB C TOpSIUEH JIaMIIOYKM HakaiuBaHMs. IIpuMeppl XMMHUECKHX SIBICHUH: a) FOpeHUe
Maraus, ¢docdopa; 0) B3aMMOJCUCTBUE COJSHOH KHCIOTBI C MpPaMOpPOM WM MEJIOM; B)
nosnydyeHue rugapokcuaa menu (Il); r) pacTtBopeHue MOIYyYEeHHOTO THAPOKCHAA B KHUCIIOTaX; Ji)
B3aumojeiicteue okcuga meau (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3IoKEHUE
NepMaHraHaTa Kajaus; k) pa3JioKeHUue IepoKCcuaa

BOJOpPOJa C TMOMOIIBIO JMOKCHJA MapraHiia M Karaja3bl KapTodens HIM MOPKOBH; 3)
B3aMMOJICHCTBHE Pa30aBICHHBIX KHCIOT C METAJIJIAMH.

IpakTnyeckune padorsl 3. [[pU3HaKu XMMUYECKUX PEAKIIM.

Kountpoasnas padora 3 no teme: «/3MeHeHUs], MPOUCXOISAIINE C BEIIECTBAMU

Tema 5. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak gusznko-xumuueckuii nporecc. [lonsTre o ruaparax U KpuCTaLIOTHApPATAX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BEIIECTB OT TeMneparypbl. HacellleHHbIE, HEHACBIMIEHHBIE M IEPECHIIICHHBIE PAaCTBOPHI.
3Ha4yeHHE pacTBOPOB JJIsl IPUPOJIbI U CEIIbCKOTO XO35MCTBa.

[TonsiTie 00 SMEKTPOIUTUUECKON IHUCCOIMUAIMU. DIEKTPOJHUTHl U HEIJIEKTPOJIUTH. MexaHusm
JUCCOLMALMN 3JIEKTPOJIUTOB C Pa3JIMYHBIM XapakTepoM CBs3U. CTeNeHb 3JEKTPOJIUTUYECKOU
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TOJIO)KEHUSI TEOPUU DIIEKTPOIUTHUECKON nuccouuauuu. oHHBIE ypaBHEHUs
peakiuii. Peakuuu oOMeHa, Haymye 10 KOHIA.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukamnus. Jluccomumanus KHCIOT M HX CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  JAMccOUMAanMK. MOJIeKyasipHble W HOHHBIE YpPaBHEHHUS  PpEaKIMil.
B3aumopeiicTBue KHCIOT € MeETaUIaMH. DJIEKTPOXUMUUYECKHM PAJl HAMPSHKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIoB. B3auMozeiicTBue KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanu3zauuud. BsaummonelcTBue KHCIOT ¢ cofisiMu. Vcnonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconuanuss OCHOBaHMM M MX CBOICTBa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON aucconuranuu. B3auMmopeiictBue ocHoBaHui ¢ consimu. Mcnonb3oBaHue
TaOMUIBI  PACTBOPUMOCTH  JUUISI  XApPAKTEPUCTUKU  XHUMHYECKUX  CBOWMCTB  OCHOBAaHHIA.
B3anmoneiicTBre 1meno4Yen ¢ OKCHIaMu HEMETAJIOB.

Conu, MX AWCCOLMAlMS U CBOMCTBA B CBETE TEOPUU DIICKTPOJIUTHUYECKON THUCCOIUAIUU.
BzaumopeiictBue comneil ¢ MeTannamMu, 0COOEHHOCTH ITHX peakiuil. B3anmopeiicTBue coneit ¢
cossimu. VMcnonb3oBanue TaOIHITBI pACTBOPUMOCTH JJISI XapAKTEPUCTUKH XUMHUYECKUX CBONCTB
coJei.

O06o01enue cBeieHnit 00 OKCUAaX, X KilacCU(pUKAIIUU U CBOMCTBAX.

I'enetnueckue psabl MeTaula M HeMmeTawia. ['eHeTHdeckass CBsSI3b MEXKIY KiaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

Ornpenenenne CTeneHeld OKHUCICHHs ISl AJIEMEHTOB, 00pa3yIOIUX BEIIeCTBa Pa3HbBIX KIIACCOB.
Peaknuu moHHOTO OOMEHAa W OKHCIHTEIHHO-BOCCTAHOBHUTEIbHBIC peakiuu. OKUCIUTENh U
BOCCTAHOBHUTEIb, OKHCJIEHUE W BOcCCTaHOBJIeHWE. (COCTaBIEHHWE YPABHEHUU OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIIUI METOJOM DIIEKTPOHHOTO OallaHca.

CBolicTBa MpPOCTHIX BEHIECTB — METAUIOB M HEMETAJJIOB, KHUCIOT W COJEd B CBETE
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

JemoncTpanuu. BzaumoseiicTBue pacTBOpOB XJiopuJa HaTpus U HUTpara cepedpa. [lonyuenue
HEpPaCTBOPUMOTr0 THAPOKCUA U B3aUMOJICUCTBUE €r0 ¢ KMCIOTaMHU. B3auMoaencTBue KUCIOT C
OCHOBaHMSIMH. B3anmonencTBHE KHCIOT C OKCHAAMU METAUIOB. B3auMoaeicTBue KHUCIOT C
MeTaJulaMHi. B3auMoAeicTBUE KHUCIOT C COJSIMH. B3auMonencTBHE IIENOYeld € KHCIOTaMHU.
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BzaumoaeiicTBue 1mienodeil ¢ OKCHAAMHU HEMETAIOB. BzanmojaelcTBHE IIENOYE C COJISIMU.
[TonydyeHre W CBOMCTBA HEPACTBOPUMBIX OCHOBaHWI. B3amMomelcTBHE OCHOBHBIX OKCHJIOB C
KHCIOTaMH. B3anMozieicTBHe OCHOBHBIX OKCHIOB C BOIOH. B3aumoneicTBHE KHCIOTHBIX
OKCHJIOB C IIEI0YaMHU.
IpakTuyeckne padorbl 4. VYCiIOBHS TEYEHUS XUMHUYECKMX PEAKIMH MEXIy pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.
5. PemreHne sKCiepUMEHTANIBHBIX 3aa4.
HNToroBasi KOHTpoIbHAA padoTa 3a Kypc XumMuu 8 Kiacca

IpeamMeTHbIMH pe3yJabTaTaMH H3YYECHUS IpeameTa «XUMHsS» SBISIOTCA CIHEAYIOLIUE
YMEHHS:
Tema: «BBenenune B xumumo. [lpeamer xumum»

BrinycKkHUK HayqUTCS:

» PackpbiBaTh CMBICI  OCHOBHBIX IOHSATHH: BEIIECTBO, XHUMHUYCCKHUH  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJISIpHAsi MacChl;

» Ha3bIBaTh XMMHUYECKUE DJIEMCHTHI;

»  BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJSIDHYHO MAacChl BEIIECTB, a TaKKe
MAaCCOBYIO JOJIF0 XMMUYECKOr0 3JIEMEHTA B COCAMHEHUSAX I OUEHKU UX MPAKTUYECKOMN
3HAYUMOCTH;

» coOxroaaTh MpaBuiIa TEXHUKU 0€30MTaCHOCTH TIPY IPOBEJCHUH HAOJFOICHUN U OIBITOB

BbINyCKHHMK NOJIyYUT BO3MOKHOCTh HAYUUThCS:

»  OMpeACIATh POJIb PA3IUYHBIX BEIIECTB B MPUPOJIC U TEXHHKE;

» XapaKTepH30BaTh METOJIbI XUMHUYCCKOW HAYKH (HAOII0ICHUE, CPAaBHEHUE, SKCIICPUMEHT,
M3MEPEHHE) U UX POJIb B TIO3HAHUU TTPUPOIBI

Tema: «KATOMbI XUMHYECKHX 3JIEMEHTOB»

BrinyCKHUK HAydnTCSA:

» PackppiBaTh CMBICII OCHOBHBIX ITOHSATHH: aToM, H30TOIbI, XHMHUYCCKas CBS3b,
ANEKTPOOTPULATEIBHOCTD;
OOBsICHATh (UBMUYECKUN CMBICI TIOPSAKOBOTO HOMEpa JJIEMEHTa, HOMepa TPYIIIbI,
HOMeEpa Mepruoa;
COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB INEpBbIX 20 3JEMEHTOB MEPUOJUUYECKON CHCTEMBI
JI.1.MeHnneneena;
pas3IvyaTh BUABI XUMHUYECKOW CBA3U: MOHHYIO, KOBAJICHTHYIO IOJSPHYI, KOBAJICHTHYIO
HETIOJIIPHYIO U METAJUTUYECKYIO;
u300paxaTh SIEKTPOHHO-UOHHBIE (POPMYIBI BEHIECTB, OOPAa30BAHHBIX XUMHUYECKHUMHU
CBSI3SIMU PA3HOrO BUJIA.

BrINyCKHHMK OJIYYUT BO3MOKHOCTh HAYYUThCS:

» 0CO3HaBaTh 3HAYCHUE TEOPETUYCCKUX 3HAHWHA IS TIPAKTHUYECKOH JEATeIhbHOCTH
YeIIOBEKa;

» OIKCHIBATh H3yYCHHBIC O0OBEKTHI KAK CHCTEMBI, PUMEHSIS IOTUKY CHCTEMHOTO aHalTn3a

Tema: «IIpocTbie BemecTBa»

BrinyckHUK HAayunuTCS:

»  KJIacCU(PUIMPOBATh XUMHYCCKHE OSJCMEHThI HAa METaJIbl, HEMETaJUIbl, WHEPTHBIC
AJIEMEHTHI (Ta3bl) NI OCO3HAHUS BAKHOCTH YIOPSIOUYEHHOCTH HAYYHBIX 3HAHUH;

» BBIYHCIATH KOJMUYECTBO BEIIECTBA, 00BEM WIIM MacCy MO KOJHUECTBY BEIECTRA,

vV VYV V¥V V¥V

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

» pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, UCIIOJB3Ys CPEICTBA YCTHOU U
NUCbMEHHOW KOMMYHMKAIIMM IPU PabOTE ¢ TEKCTaMU y4eOHUKA U JIOTTOTHUTEIbHON
JUTEPATypOl, CIPaBOYHBIMU TaOJIUIIAMH;

»  TPOSIBIISITH TOTOBHOCTD K YBOKEHHIO WHOM TOYKH 3PEHHS TIPH 0OCYKJICHUU PE3yIbTaTOB
BBIMIOJTHEHHON pabOoThI

Tema: «CoenHeHUs] XMMHYECKHX 3JIEMEHTOB)
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BrInnyckHMK HayduTes:

>
>

OTIPEICTISATh CTEMEHb OKUCIICHHUS JIEMEHTA B COCTMHCHHUSIX
ONpeAC/IAAITL MPUHAMJICKHOCTL BCHICCTB K OIPCACICHHOMY KJIACCY HCOPraHUYCCKUX
BEIIIECTB;

pas3jindatb OSKCICPHUMCHTAJIBHO KHUCIOTBI H I.].[éJIO‘{I/I, MMOJIb3YSCh HWHAHUKATOPAMMU,
O0CO3HABaTh HEOOXOIUMOCTh COOJIOCHHsT Mep Oe30MacHOCTH TMpU  OOpalieHun C
KUCJIOTaMU U IIEJIOYaMU.

BBISIBJIATh 3aBHCHMOCTh CBOMCTB BEIIIECTB OT CTPOCHUS MX KPUCTAUIMUECKHX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMUCCKUX

MIPUTOTOBJISITH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIeH pPaCTBOPEHHOTO BEIIECTBA;
COCTaBISITh  (POPMYJBI HEOPraHMYECKUX COCIMHEHUH 110 CTEMEHSM OKHCICHHS
9JIEMEHTOB, a TaK)Ke 3apsjaM HMOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

BBIHYCKHI/IK MMOJIYYHUT BO3MOKXHOCTb HAYUUTHCA:

>

HCIIOJb30BaTh HpI/IO6peTeHHLIC 3HAaHUA 1 YMCHUS B HpﬁKTH‘-IGCKOfI JACATCIIBHOCTHU U
HOBCGI[HeBHOI‘/'I JKU3HU JUIAIIPHUTOTOBJIICHUS PACTBOPOB 3a,I[aHH01>i KOHICHTPAILUH.

Tema: «M3MeHeHusl, IPOUCXOASIIME C BelleCTBAMU»
BbinmyckHUK HayduTCs:

>
>
>
>

IPUBOJIUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B IPUPO/IE;

n300pakaTh CyIIHOCTh XUMHUUECKUX PEAKIMI C TOMOIIBIO XMMUYECKUX YPABHEHUM;
OOBSACHATH Pa3JInYHbIE CIIOCOOBI KiIacCu(PUKAIIMM XUMHUUECKUX PEAKIIMIA;
POBOJUTH XMMHUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSCHATh UX PE3yJIbTaThl;

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTBCA:

>
>

MOHUMAThH POJIb XUMUYECKUX MPOLIECCOB, MPOTEKAIOIIUX B IPUPO/IE;
IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKHU3HH.

Tem: «PacTBopenne. PactBopbl. CBOICTBa PACTBOPOB 3JIEKTPOJIUTOBY
BelltyCKHHMK Hay4duTCs:

>

YV V

vV VYV V¥V V¥V

>

pacKpbIBaTh CMBICI OCHOBHBIX TOHSITHI: PACTBOPBI, SJEKTPOIUT M HEIEKTPOIHUT,
ANEKTPOJIUTUYECKAS JUCCOLMAINS; OKHCIUTEIh W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTaHOBJICHHE

OOBSACHATH CYIIHOCTh PEAKIIMI HOHHOTO 0OMEHA;

KJIACCHU(UITUPOBATH OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KUCJIOTHI U COJIH 110 COCTaBY;
COCTaBJIAITh YPABHEHUS AJEKTPOJUTUYECKON IUCCOLMALMM KHUCJIOT, LIEI0YEH, COJeH;
MOJHBIE M COKpall€HHbIE MOHHBIE YpaBHEHMsI peakuuid oOMEHa; ypaBHEHHUS
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIHA;

COCTaBIISITh YPAaBHEHUS pPEaKIUid, COOTBETCTBYIOIIUX MOCIEA0BATEIHHOCTH («IETOYKE))
npeBpameHHﬁ HCOpFaHI/I‘ICCKI/IX BCIIICCTB pa3qume KJIaCCOB,

Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBa, XapaKTepHbIE ISl KaXJIOTO M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCIOT, OCHOBAHUH, COJIEH;

NPUBOAUTH  IPUMEPHl  peakUuil, MOATBEPXKIAOIIMX  XHMHUYECKHE  CBOICTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

COCTaBIISITh OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIA OallaHC (M1 M3YYEHHBIX PEaKIuii) mo
HpeI[J'IO)KeHHBIM cxeMam peaKHI/Iﬁ 158 OHpe)IeJ'ISITB BCIICCTBO-OKHUCIIUTECIIb WU BECHICCTBO-
BOCCTAHOBUTEJb B OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX;

HpOBO)II/ITI) na6opaTopHLIe OIIBITHI, nonTBepmna}omHe XUMHUYCCKUEC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEILECTB;

BBIHYCKHI/IK ITOJIYYHUT BO3MOXKXHOCTb HAYYUTBCA:

>

>

COCTABJIATh MOJIEKYJISIPHBIE U IIOJIHBIE MOHHBIE YPaBHEHHs 10 COKpALIEHHBIM HOHHBIM
YPaBHEHUSM;

IIPUBOAUTH IIPUMEPBI PEAKLIUN, IIOATBEPKAAIOLINX CYLIECTBOBAHUE B3aUMOCBA3U MEXKIY
OCHOBHBIMHM KJIaCCaMHU HEOPTraHUYECKUX BELIECTB;
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»  HCIOJIb30BaTh MPHOOPETEHHBIC KITFOUEBHIC KOMIIETEHTHOCTH TIPU BBITOJHCHUN
HCCJIEI0OBATEIbCKUX MPOEKTOB M0 U3YYECHHUIO CBOMCTB, CITOCOOOB MOTYUCHUS U
pacro3HaBaHUs BEIIECTB;

» BBIIBIATH CYIICCTBOBAHWE T'C€HETHYECKOW B3aMMOCBS3H MEXIY BEIIECTBAMHU B PSy:
MIPOCTOE BEUIECTBO — OKCHUJ — THAPOKCU]T — COJIb;

9 kJaacce

Beenenue. O01as xapaKTepucTUKAa XUMHYECKUX JIEMEHTOB H XUMHYECKHUX PeaKIuii
Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. H.
MenpaeneeBa

XapakTepucTuKa 3JEMEHTa 0 €ro nojoxxkeHutro B [lepumoanueckoil cucrteMe XHMHYECKUX
anemenToB J[. 1. MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIUU U OKUCIICHHUS-BOCCTAHOBIICHHUSL.

[Tonsatne o mepexoAHbIX 3eMeHTax. Am@oTepHOCTh. ['eHeTHdYecKHid psii MEepPexoIHOro
3JIEMEHTA.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3ymeMeHToB 1. M. Menneneesa.
XuMHuueckasi OpraHu3anusl KUBOW U HEKUBOW MPUPOJbl. XMMUYECKUNA COCTaB f]ipa, MAaHTUU U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHThl B KIETKAaxX JKHUBBIX OPraHu3MoOB. Makpo- u
MHUKPO3JIEMEHTHI.

OO0o01IeHre CBEJICHUN O XMMHUYSCKHX peakiusax. Kiaccupukaius XUMHYSCKUX PEaKIuil 1o
pa3IMYHBIM TPU3HAKAM: «UUCIO M COCTaB pEarupymoIIux H 00pa3yrolIuxcs BeEUIeCTBY,
«reroBoi  3pdexT», «HAmpaBICHUE», «U3MCHCHHE CTCICHEH OKHCICHHS JJIEMEHTOB,
00pa3ymomux pearupyromme BeuecTBay, «(pa3a», «MCIolb30BaHUe KaTanuzatopa». [lonarue o
CKOPOCTH XMMHYECKOWU peakuuu. DaKkTophl, BIUAIONIME HAa CKOPOCTh XUMHUYECKUX DPEAKIUH.
Karanuzatops! u katanus3. MHTrHOUTOPBI. AHTHOKCUIAHTHI.

HMemoucTpanun. Pazimmunsie Gopmer tabmmnel . M.MenaeneeBa. Monenu aTOMOB 3JIEMEHTOB
1—ro0 mnepuonoB. Mojenb CTpOeHHsI 3€MHOro Iapa (MOmepeyHbId pas3pes3). 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEaKIMU OT MPUPOJIBI PEarupyroiux BEHIEeCTB. 3aBUCUMOCTb CKOPOCTH
XMMUYECKOM pEeaKIMU OT KOHIIEHTPALUU PEArupyrolluX BEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKIUU OT IUIONIIAJId COMPUKOCHOBEHHUS! PEArMPYIOIIMX BEIIECTB («KHUTISIIUN
CIIOI»).

Jladoparopubie onbIThl 1. [lonydeHne ruapokcuaa NUHKA W WCCIEAOBAaHUE €ro CBOMCTB. 2.
MopenupoBanue mnoctpoenus Ilepuoandeckoil CUCTEMbl XUMHUYECKHX 3JIE€MEHTOB  /JI.
N.Menneneena

JInarnocTuyeckasi KOHTPoJbHasi padora

Tema 1. MeTaJsiibl

ITonoxxenue meraimnos B Ilepuoauueckoit cucreMe xumuueckux annemeHToB J1. 1. Menzaeneesa.
Meramndeckasi KpUCTANIMYECKas pelIeTKa W MeTAJUTMYecKas XUMHueckas cBsi3b. OOmue
¢buznueckue cBoiictBa metaiuioB. CraBbl, UX CBOMCTBa W 3HaueHHE. XHMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHTEIIECH, a TAK)KE€ B CBETE WX MOJIOKEHUS B JIEKTPOXUMHYECKOM Py
HaIpsKEHUN METaJJIOB.

Koppo3ust metannoB u crocoO6sl 60pe0bI ¢ Hel. Metamsl B mpupojae. OOmme crmocodbl ux

MOJIyYEHUSI.
OO0mas xapakTepHCTHKA IIEJOYHBIX MeTalI0B. Meramisl B npupoje. O6mue crnocoObl Ux
nonyueHus. Ctpoenue aromoB. lllenouHble MeTamibl — MpPOCTHIE BellecTBa. BaxHeilmue

COEIMHEHUS IIEIOYHBIX METAJUIOB —OKCHJbI, THAPOKCHABI U COMM (XJIOPHIbI, KapOOHATHI,
cynbdarbl, HUTPAThl), MX CBOWCTBAa W NPUMEHEHHE B HApOAHOM Xxo3sicTBe. KanuiiHble
yI00peHUsI.

O0mas xapakTepucTHKa JIeMeHTOB riaBHoM moarpynnsl II rpymnsl. CTpoeHne aTOMOB.
[[lenoyHO3eMenbHbIE  METAUIBl —  MPOCThle  BellecTBAa. Baxueilmme  coelnHEHUs
II€JI0OYHO3EMENIBHBIX METAIJIOB — OKCH[bI, THAPOKCUIBI M COJNU (XJIOPUABI, KapOOHATHI,
HUTPATHI, cynabdatel, hocdaThl), UX CBOMCTBA U MPUMEHEHNE B HAPOJIHOM XO3HCTBE.
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Aaromunmii. CTpoeHne aroma, (U3MYECKHEe M XUMHUYECKHE CBOICTBa MPOCTOTO BELIECTBA.
CoenuHeHUs aTIOMHHHUS — OKCHJ M TUAPOKCH, X aM(pOTEepHBIN XapakTep. Baxueime comu
amomuHus. [IpuMeHeHne antoMUHUA U €70 COEUHEHUI.

Kene3zo. Ctpoenue aroma, (u3MUEeCKHME U XUMHUYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxneilmume conu jxene3a. 3HaueHHE JKele3a U €ro
COEIMHEHUH JIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.

JemoncTpanuu. OOpa3ipl HIETOYHBIX U LIEJIOYHO3EMEIbHBIX METauIoB. OOpasubl CIUIaBOB.
B3auMmozeiicTBue pacTBOPOB KUCIOT U coJiel ¢ MeTaiuiaMu. [losydeHne ruipokcuia allfoMUHUs
U KCCIIEOBAaHUE €ro CBOMCTB. B3aummonencrBue xene3a ¢ COJMAHOM Kuciaorou. [lomyuenue
ruapokcuaos xkenesa (I1) u (I1I) u u3yuenue ux cBOMCTB.

IIpakTnyeckue padorsl. 1. OcyliecTBIEHHE LENOYKHM XUMUYECKMX IPEBpalleHUud. 2.
[Tonyyenue u cBOWCTBA COEOUHEHHUU MeTauioB. 3. PeleHne 3KCIepMMEHTANbHBIX 3a/Jad Ha
pacro3HaBaHHE U NIOJyYEHUE COEAUHEHUN METAIIJIOB.

KonTpoasnas padora Nel o teme : MeTauib»

Tema 3. Hemertasnbl

OO0mass xapakTepuCTUKa HEMETAJUIOB: MoJiokeHne B [leproaumueckoil cucTeMe XHUMHUYECKHX
anemenToB JI. I.Menaeneena,

OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEMETAITMYHOCTH,
pan O0. Kpucraminyeckoe CTpPOEHHE HEMETAUIOB — IPOCTHIX BELIECTB. AJUIOTPOMHUS.
®du3nyeckue CBOMCTBAa HeMeTauioB. OTHOCUTENBHOCTh MOHATHHN «METAID) U «HEMETAILI».
Boaopoa. [Tonoxxenue Bogopona B Ilepuonnueckoit cucreme XHUMUYECKUX 3iieMeHToB I, .
MenpaeneeBa. CtpoeHue aroMa U MoJIeKyJibl. PU3MUECKHE U XUMHUYECKUE CBOMCTBA BOAOPOJA,
€ro MoJy4yeHHUe U IPUMEHEHHUE.

Bopa. Ctpoenue monekynbl. BomoponHas xumuueckas cBsizb. PuU3MUECKHE CBOMCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHbie U ruapodoOHbie BemecTBa. XUMHUECKUE CBOMCTBA
Boabl. KpyroBopor Bombl B mpupone. Bomoouuctka. Asparusi BoAbl. BbITOBBIE (QHIBTPHL
MunepanbHble BOJbI. JJUCTUIUTMpPOBAaHHAS BOJIA, €€ TIOYYEHHE U PUMEHEHHUE.

O0masi xapakrepucTuka rajgoreHoB. CTpoenre aTtomoB. [IpocTeie BemiecTBa MU OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cepeHust o xjope, Opome, ¢rope u Hoje.
[IpuMeHeHre rajoreHoB U X COEAMHEHUI B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHue aTtoma, ajuIOTPONMs, CBOWCTBA U NMPUMEHEHHE poMOudeckoil cepbl. OKCHUIBI
cepol (IV) u (VI), ux nomyuyenue, cBoiictBa u nmpuMeHeHue. CepHas KHUCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM XO03s1cTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHne aroMa M MOJEKYJbl, CBOWCTBa MPOCTOrO BeIIECTBA. AMMHUAK, CTPOCHHE,
CBOMCTBa, MoydeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCUbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M TMpUMEHEHHE. HUTpaThl U HUTPUTHI,
npobiieMa uX Co/iepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CTpoeHue aToma, amIoOTpPONuUs, CBOMicTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) um oprodocdopHas kuciora,
dochatsl. DochopHbie yroOpeHus.

Yraepoa. CtpoeHue aroma, aljoTpONus, CBOWCTBa MoauduKanuii, npuMeHeHue. OKCHIBI
yriepoga (II) m (IV), ux cBoiictBa u npumeHeHue. KapOoHAThI: KalbLUT, COAA, MOTAII, UX
3HAYCHHE B MPUPOJIC U KU3HH YETIOBEKA.

Kpemnuii. CtpoeHne aroma, KpUCTAITMYECKUN KPEMHHI, €ro CBOMCTBa U npuMeHeHue. Okcusa
kpemuus (IV), ero npuponanbsie pazHoBUAHOCTH. CUIMKATHI. 3HaUYE€HWE COSAMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [IoHATHE 0 CHIIMKAaTHOW MPOMBILIIIEHHOCTH.

JMemoncrpaumu. [Tonyyuenue wu pacno3HaBaHue Bojopoja. KadecTBeHHas peakuuss Ha
rajoreHuJ-uoHbl.. B3anMoeicTBrE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO.
JlaGopaTropHble onbIThbl. O3HaKOMJIEHHE C COCTaBOM MuHepainbHOW Boabl. 30. CoiicTBa
pa30aBieHHON cepHO KUCIOTHL. M3ydeHne cBOMCTB ammuaka. Pacrio3HaBaHue coneii aMMOHUS.
I'openune dochopa Ha Bo3ayxe W B kuciopoxae. Pacmo3naBanme Qocdato. ['openue yris B
kucnopoje. [lepexon kapOOHATOB B THAPOKAPOOHATHI.
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IIpakTnyeckne padorbl. 4. PemeHne skcnepuMeHTaNbHBIX 3adad no Tteme «lloarpynmna
Kucioposay. 5. [lomydenne, coOupanue u paclio3HaBaHUE Ta30B.

Kountpoasnas padora Ne2 no teme : Hemeranibn»

Tema 5. O0o0meHne 3HAHMHA MO XMMHM 32 KYPC OCHOBHOM mKoJbl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (F'MA)

[Tepuonnueckuii 3akoH u Ilepronnueckas cucrteMa xuMmudeckux siaeMeHToB Jl. MI.Menaeneena.
®u3nuecKuil CMBICT TMOPSAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TNEpHOJa U TPYIIIIHL.
3aKOHOMEPHOCTU M3MEHEHHMsI CBOWCTB AJIEMEHTOB M MX COEAMHEHUH B NEPUOJAx U Ipynmnax B
CBETE MPEACTABICHUIN O CTPOCHUH aTOMOB 3JIeMEHTOB. 3HaueHue [leprnonnueckoro 3akoHa.
Bunbl XuMHUUYeCcKMX CBsA3€H M TUIBl KPUCTAUIMYECKHX pEIIETOK. B3auMoCBSA3b CTPOCHHS U
CBOICTB BEILIECTB.

Knaccudukanus XuMUYECKMX peakUuuid 10 pPa3IUyHbIM NpHU3HaKaM (YHUCIO U COCTaB
pearupyromux 1 00pa3yroIuXcsl BEIIECTB; HAJIMYKUe TPaHUIlLl pa3zaena ¢a3; TeruioBoi 3 QexT;
W3MEHEHUE CTENEHEW OKHUCIEHUS aTOMOB; HCIIOJIb30BAHME KAaTajau3aTopa; HaIlpaBJCHUE
nporekanus). CKOpOCTh XMMHYECKHX peakinuid ¥ (pakTopsl, BiHsiomme Ha Hee. OOpaTUMOCTh
XUMHYECKHUX PEAKIH U CIIOCOOBI CMEIIEHUsI XUMUUYECKOTO PaBHOBECHSI.

[IpocTeie M cHOXHBIE BeHIECTBA. MeTaibl U HEMETAJUIbl. | €HETHYeCKHe PsAIbl METallla,
HEMeTalla M mepexogHoro Meramia. OKCUAbl W THAPOKCHABI (OCHOBAaHMS, KHUCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), colii. MIX coctaB, kiaccupukamnus U oOIIe XUMUIESCKIE CBOHCTBA B
CBETE TEOPUH DJIEKTPOJIUTHUUECKON TUCCOLUALIUU.

HroroBasi KOHTpoJIbHAsI paboTa 3a Kypc XuMuM 9 KJ1acca
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KasengapHo — remaTnyeckoe njiaHupoBanme 8 Kjiacc

Ne Ne Ou | Iu | J[lara
YPOK | ypOKa | HO | CT- | IIpOBEX Tema ypoxka [Ipumeuanue
a (Teme) HO eHUS
ypoKa
Brenenue(54)
1 1 [Tpaktuyeckas padora Nel. «IIpaBuna
TEXHUKH 0€30MMacHOCTHU MPH paboTe B
XUMHYECKOM KaOuHete. [Tpruembl
oOparieHus ¢ 1abopaToOpHBIM
000py/I0BaHUEM U HAarpeBaTEIbHBIMU
pudopaMm.
2 2 XUMHS - 4aCTh €CTECTBO3HAHMUSL.
VicTopusi pa3BUTHS XUMUU
3 3 MpeameT xumun. Bewecrsa.
4 4 [IpeBparmenus BemecTs. Ponb xumun B
YKU3HU YEIIOBEKA.
5 5 [Teprnoanyueckas TabIMIIA XUM.
snemenToB /1. V1. MenneneeBa. 3naku
XUMHUYECKHUX DJIEMEHTOB.
Tema 1 ATOMBI XUMHUYECKUX 3J1IeMEeHTOB (104)
6 1 XuMuyeckue GopMyJibl.
OTtHOcUTENbHBIC aTOMHAS U
MOJICKYJISIpHASI MACCHI.
7 2 l3MeHeHue B cocTaBe sifiep aTOMOB
XUMHYCCKHX JJIEMEHTOB
8 3 OCHOBHBIE CBEJICHUS O CTPOCHUHU
aToMOB. CTpOeHUE 3JEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
9 4 [Teproauaeckast TAOJIAIIA XM.
hiemeHToB . 1. MenaeneeBa u
CTPOCHHE aTOMOB.
10 5 O000I11IeHIE U CUCTEMATH3aIUs 3HAHUH
00 ayIeMeHTax: MeTaiax u
HeMeTaax.
11 6 TK Nel.mo teme: « CtpoeHue aToma:
MOJIEKYJISIpHAsI Maccay
12 7 PaOora Hajg ommbOkamu.
13 8 HMonHas xuMu4eckast CBsI3b.
14 9 KoBaneHTHast ossipHas U HEMOJsIpHas
XUMHYCCKasT
CBSI3b.
15 10 MeTtajutnyecKkas XUMHUYECKasi CBS3b.
Tema 2 IIpocTsie BemiecTBa (84)
16 1 [IpocTtrie BemecTBa-MeTambl. O0IIe
(u3nUecKre CBOMCTBA METAILIIOB.
AJITTOTPOTIHSL.
17 2 [IpocTsle BelecTBa-HEMETAIIIIBL.

OO6mue dpuznyeckue CBOMCTBa

HEMETAJUIOB. AJJIOTPONUSL.
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18 3 KommnuaecTBo BemiecTsa.

19 4 MouisipHasi Macca BEIIECTBa.

20 5 MossipHBIl 00bEM BEIIECTBA.

21 6 Perienue pacueTHbIX 33724

22 7 O0600611eHre U cucTeMaTu3alus 3HaHUN
o Teme: «IIpocThie BemecTBay.

23 8 KontposbHas padota Ne 1 mo teme:
«IIpocTeie BemecTBa»

Tema 3 CoennHeHuss XUMUYECKUX 31eMeHTOB( 10 u)

24 1 CreneHb okucieHus. bunapHbie
COCJIMHEHUS] METAJUIOB U HEMETAJUIOB

25 2 Bakneiiimme kiraccbl OMHaApHBIX
COCIMHEHUI- OKCHUJIBI, JIETY4HE
BOZOPOJIHBIE COEIMHEHUSI.

26 3 OcHOBaHWsL.

27 4 Kucnotsl.

28 5 Counun Kak IpOU3BOTHBIE KUCIOT U
OCHOBaHMM.

29 6 AMop(HBIE U KpUCTATIINYECKUE
BelecTBa. BUibl KpUCTaTUIMUECKUX
pEIIETOK.

30 7 UrcThie BEIIEeCTBA M CMECH.

31 8 MaccoBast 1 00beMHAs 10
KOMITOHCHTOB CMecH. Pacyersl,
CBSI3aHHBIE C MOHSATHEM «IOJIS.

32 9 [IpakTuyeckas pabora Ne 2
[IpuroToBneHue pacTBopa caxapa u
OTIpeJIeIeHue MacCOBOH JIONTM caxapa B
[pacTBope».

33 10 O0o01IeHre ¥ cCHCTeMaTU3alus 3HAHUH
o TeMe: «CoeTuHEHUS] XUMUYECKUX
DJICMEHTOR)Y

Tema 4 M3amenenus npoucxoasuue ¢ BemectBamu(13 4)

34 1 [TpakTrueckas padora Ne 3Meroabl

pa3JieNieHus: CMECH.

35- 2-3 [ToaroroBka k cm pabote

36

37 4 Cw. pabota no teme: "Kitaccuduxanms
XUMHUYECKHNX BeEIecTs"

38 5 dusnyuecKue sIBICHUs

39 6 XUMHUECKUE peaKIni.3aKOH
COXPAaHEHHUS MACChI BEIIECTB.
XHMMHYECKUE YPABHEHHSL.

40 7 Tunel XuMUYeCKUX peakuuil. Peakiuun
Pa3I0KEHUS U COCMHCHHUS

41 8 Peakiun 3amenieHust 1 oOMeHa.

42 9 [TpakTiueckast pabora Ne 4. Ilpuznaku

XUMHUYECKUX PEaKIIUu.

43- 10-11 PacyeTsl 10 XMMUYECKUM YPAaBHEHUSIM.

44

45 12 O0001IeHNEe U CHCTEMAaTHU3alls] 3HAHUI
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110 TEME: « HSMCHCHI/IH, IMPOUCXOAAIIEC
C BCIICCTBAMU .

46 13 KontposbHas padota Ne 2 o teme: «
V3MeHeHns1, IPOUCXOIAIINE C
BELIECCTBAMMY.

Tema 5 PactBopenue . PactBopsl. CBolicTBa pacTBOpoB (224)

47 1 PactBopenune kak (U3UKO-XUMUYECKUN
npouecc. PactBopumocts. Tumsl
[pacTBOPOB.

48 2 DNEKTPONIUTHYECKAs JUCCOLIUALIMS.

49 3 OcHoBHbIC nooxenus TO/I.

50 4 VoHHbIE ypaBHEHHUSI PEaKLIU.

51-52| 5-6 Kucnoter B cBete TOJI, nx
KyacCU(UKAINS U CBOMCTBA

53-54| 7-8 OcHoBanus B cBete TOJ1, ux
KJ1accu(UKalKs U CBOMCTBA

55-56| 9-10 Oxcuel

57-58| 11-12 Couu B cBete TOJI, cBolicTBa

59 13 [IpakTuyeckas pabora Ne 4 Monnbie
peaxiuu.

60 14 O0001Ienre, cucTeMaTH3aus U
KOpPEKUHUs 3HAaHWI, YMEHUI U HABBIKOB
yuanuxcs mo reme «T3/I». (mpoBepka
3HAHWUN B BUJIE CM.pabOThI)

61 15 ['eHeTnyeckasi B3aMMOCBSI3b KJIaCCOB
HEOPraHWYECKUX COCTMHEHUN

62 16 [IpakTuyeckas pabora Ne5
Pemenne SKCIIepUMEHTATBHBIX 337124
o TeMe «[ eHeTHuecKas CBSI3b MEXY
OCHOBHBIMH KJIACCAMU HEOPTAaHUYICCKUX
COCIMHEHUIN.

63 17 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaxIuu. CaoiicTBa
M3YYCHHBIX KJIACCOB BEIIIECTB B CBETE
OBP.

64 18 YnpaxHenus B cocrapiaeHnn OBP.

65 19 O0o01IeHNe U CHCTeMaTU3alusT 3HAHUH
3a Kypc 8 Kiacca

66 - 20-22 [TpomexyTodHast aTTecTaIus.

68 KontponbHas pabora

(pe3

epBH

blii!)
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KanengapHo- TemaTnueckoe rmiaHupoBaHue 9 kiacc

Ne Ne | Ou | luc | Mara Tema [Ipumeuanue
ypOKa | YpOK | HO | T-HO | MpOBE ypoka
aro JICHUS
TeMe ypoka
)

Beenenne. Obmas xapakTepuCcTUKa XUMUYECKHUX JIEMEHTOB M XUMHUYECKHUX PEaKIIHiA

ITepuoauueckuii 3ak:

oH u [lepnoandeckas cuctema xumudeckux dieMeHToB [1. 1. MenneneeBa(94)

1

XapakTepucTuKa XUMHYECKOTr0
9JIEMEHTA Ha OCHOBAHHMU €TO
IIOJIOKEHUS B IIEPUOANYECKON
cucteme /1. 1. Menneneena.

XapakTepUCTUKA XUMUYECKOTO
HJIEMEHTA 10 KUCIOTHO-OCHOBHBIM
CBOICTBaM 00pazyeMbIX UM
coeMHeHu. AM(pOTEpHbIE OKCU/IBI U
TAPOKCHUJIBI

JleMoHCTpanuu / OTBITHI
¢ amd. OKCHJaMHU -
THJIPOKCHIaAMHU

HNouHble ypaBHEHUS. THIIBI XUM
peakiuii (MoBTOpeHue 8 Kiiacca)

[lepuoauueckuii 3aKOH U CUCTEMA
XUMHUYECKUX 3j1eMeHToB J[. 1.
MeneneeBa

o1

XUMH4ecKasi OpraHu3anys IpUpOIbI

['eneTn4ecKkuil psaa METAIIOB U
HEMETAJJIOB.

\l

Pemenue 3aga4 Ha MacCOBYIO IOJIIO.

O06o6menue 3uanmii Jloaroroska k TK
Ne 1 mo Teme: "OOmmas xapakTepucTuka
XUMUYECKUX DJIEMEHTOB U XUMHUUYECKHUX
peakimii”

TK Ne 1 "O61mas XxapakTepucTuka
XUMHUYECKHUX 3JIEMEHTOB U XUMHUYECKHUX
peakumit”

Tema Metamnbi(244)

10 1 CKOpOCTh XUM peakliuu
11 |2 Teopus 2IEKTPOTUTUUECKON
JHUCCOIMAIIUU
12 |3 XUMHUYECKHE CBOMCTBA
METaJUIOB
13 4 I'maponus coneit
14 5 O06o001enre 3HaHW: peleHne 3aaa4
10 TeMaM: ""CKOpPOCTb XUM peaKLui,
ruaposus, /1"
15 6 [ToaroToBka Kk mpoBEpOUHO paboTe
16 |7 [IpoBepounas pabora o Teme:
"XUMUYECKHUE peaKlnu: TUapoaun3, /1,
CKOPOCTh XM PEaKINH"
17 |8 [lonoxeHne MeTaioB B

[lepnonnueckoir cucreme /1. 1.
MeHeneeBa 0COOEHHOCTH CTPOSHHSI
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nx aToMoB. du3uyecKkre CBOMCTBA
MCTAJIJIOB.

18 |9 CrutaBbl

19 |10 XUMHYECKUE CBOMCTBA METAJJIOB

20 11 Metamibl B ipupoje. Obmue crocoObl
WX TOJTYYCHUS.

21 (12 OOmiee TOHATHE O KOPPO3HH
METAJIJIOB

22 |13 [Tonroroska k TK 2

23 |14 TK Ne 2: "OGmias xapakTepuCTUKa
Mertamios"

24 |15 OO0m1as XxapakTepUCTUKA 3JIEMEHTOB [ A
rpynnsl H{enouHble MeTaubl.

25 |16 CoearHEeHNs MIEIOYHBIX METAJUIOB.

26 |17 [1PNel: "Metasuibl 1 u 2 rpynnst”

27 |18 [Llenouno3zemenpHble Me: MeTasuibl 2A
rpynnsl (OepUILINi,MarHuil)

28 19 CoeqnHEHNS MIESIIOYHO3EMETLHBIX
METAJIJIOB

29 |20 MeTauisl 3 rpynmnbl: aTlOMUHUN

30 |21 JKene3o: kauecTBEHHBIC pEaKIUU Ha
KaTHOHBI. YPOK 0000IIEHHE IO TEME:
«MeTtanbi»

31-32 22 MapraHen 1 XpoM: 3JIEMEHTbI

OKHUCJIUTEIH

33 23 JIP Nel mo Teme "Metasuib:
XMMHUYECKHUE CBOICTBA U KaueCTBEHHBIC
peakimn"

34 24 K.p no Teme "Mertaist"

Hemeramnst (304.)

35 1 OO011ast XapaKTepUCTHKA HEMETAJUIOB

36 2 XHUMHUYECKUE IJIEMEHTHI B KJIETKaX
JKUBBIX OPTaHU3MOB

37 3 Penienue 3a1a4 Ha BBIXOJ TPOJIYKTA.

37 4 ["anoreHsl: COEIMHEHUS U CBOMCTBA

38 5 Kucnopoa u Bogopoa: cBoWCTBa U
COCTMHEHUS

39-40 (6-7 Cepa kak npoctoe BemecTBo. OKCHIbI

cepsbl. CepHas kucinora. Conu cepHoi
KHCIIOTHI

41 |8 [TpakTueckast padota N4
Perenne sKcriepuMeHTAIbHBIX 337424
o Teme «[loarpyrma Kuciaoposa.

42 9 TpumectpoBas Kp.Ne2

43 |10 A30T U €ro CBOMCTBa

44 |16 Ammuak. Colli aMMOHHUS.

45 (17 A3oTHast KHUcIoTa U €€ coii. OKCUIbI
a3oTa.

46 |18 /lnarnoctuka no teme: 4 u 5 rpymnmna
HEMETAIJIOB)

47 (19 dochop 1 ero CoeAMHEHHUSI.

29




48 |20 docdopHas KHCIOTa U €€ CBOWCTBA

49 |21 Yraepon, ero ¢puznyeckue u
XMMHYECKHE CBOWMCTBA.

50 22 Oxcuppl yraepona. Puzndeckue U Xum.
CBOMCTBA B CpaBHEHMH. TOIUIMBO.

51 |23 YroapHas KUCIOTa U €€ COJIN.

52 24 Comu yroJIbHOW KMCJIOTBI

53 25 KpeMHHUI 1 ero coeTMHEHMSL.

52-53 |26 [TpakTdeckas padota NeS.»Cepa u ee

COCIMHCHUS)

54 |27 O0001IeHNEe, CHCTEMATH3AUS |

KOpPpEKLUs 3HAaHUH, YMEHUI U HaBBIKOB
Y4alIUXCs 110 TeMe: «XUMUS

HEMETaJJIOBY.
55-58 |28 YpoKu perieHus 3a1a4 1mo oomei

XUMUM: AroToBKa K K.p. Ne3

59 |29 JI/P mo teme "Hemeramisr"

60 (30 KonTponbnas padota Ne3 mo teme «
Hemeramisny

Tema 6. O0001IeHNE 3HAHUI 110 XMMUU 33 KYpPC OCHOBHOM MIKOJIBI(6Y)

61 - [lepuoanueckuii 3aKOH U CUCTEMA

62 XUMHYECKHX 31eMeHTOB J[. U.
MeHnneneeBa(IIOBTOpEHNE)

63- CrtpoeHue BeecTB

64

65 [IpomexyTouHasi aTTeCTanusl.

66 Knaccugukanus BemecTs

67 XHMMHUYECKHE peaKkIH

68 HToroBoe MOBTOPEHHE MO KypCy XUMUHU
9 kiacca

30




