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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IPEnojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLEsaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU YYEOHOTO IPEaMETa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHyEMYIO I10CJIEJ0BATEIbHOCTh U3yUYEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTrOo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYaIOIMXCsl, ONpeaesiieT BO3SMOXKHOCTH peAMeTa AJIs pealu3alun
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 0011ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHUs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMHUH CITY)KHUT OCHOBOW [T (JOPMUPOBAHUS MHUPOBO33PEHHSI 00YJAIOLIETOCs, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss II00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKOM 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPBI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCHOHATIBLHOMN 1A TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

Jlannble HampaBiieHHss B OOyYE€HHH XUMHUHU 00OecredyMBaroTCsl CHElU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKH XMMUU Ha ONPEeIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU c(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepixaHHE CKJIAAbIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIBHOTO Pa3BUTHs 3HAHWN HA OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHMS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;
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— MPECTaBICHUH 00 NEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIHHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOTHSSA
GyHKIIMM OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX Y4eOHBIX IpeaAMETOB: «OKpyKaromui
Mup», «bruonorus. 5—7 knaccel» U «dusuka. 7 Kiaaccy.

[Tpu u3yueHnH XUMUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHMI OCHOB XUMHUYECKOM HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATCIIBHBIX YMEHUH M WX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MPaBUIl GE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUE LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOIUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMHUCS OIbITa
pa3HooOpa3HOW AESITENBbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUEHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHI OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCTIOJIb3Ys 3HAHUS U OMBIT,
MOJIYYCHHBIE TMPU WM3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
JKU3HU U TPYJIOBOM AESITEIbHOCTH;

— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEJACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHs OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumun. Poip XMMHUU B KU3HU 4YeJIOBEKa. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. PU3nUeCKue CBOMCTBA BEMIECTB. ArperaTHoe cocTosiHue BemecTs. [lonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 2JIEMEHTBI. CHUMBOJIBI XUMUYECKUX IEMEHTOB.
[TpocTbie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNbHAs aToMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIpHAS
Mmacca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEMHEHHH.

KommnuectBo BemecrBa. Mousb. Moiisipaas Macca. B3auMoCBsI3b KOJTMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

duznyeckue U XUMUYECKHE ABJICHU. XUMHUECKas peakus 1 e€ MpU3Haku. 3aKOH
COXpPaHEHMsI MaccChl BeleCTB. XUMHUUecKHe ypaBHeHMs. Kinaccupukanus XuMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MTOCYA0H, MpaBUiIaMH padoThl B 1aOOpaTopuu U npuéMaMu
oOparieHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM, U3YyUEHHE U ONMCaHue (PU3NUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTYIIKe, KUIICHHE Y KOHACHCAIMs BObI) U XUMUYECKUX (TOpPEHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJIEHUM, HaOJt0/IeHue
Y OIMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI C XJIOpUI0oM Oapus, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3aUMOAEHCTBHE Xkele3a ¢ pacTBopoM conu meau (1), u3ydyenue cnoco6os
paszeNneHns cMeceil: ¢ MoOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BbIIAPUBAHKE, JUCTUILISILINS,
xpomarorpadus, IpoBeIeHHe OYUCTKH TOBAPEHHOH cOJIn, HA0JII0ICHUE U OIIMCaHUE
Pe3yNIbTaToOB MPOBEACHUS ONBITA, MITIOCTPUPYIOIIEr0 3aKOH COXPaHEHUs MacChl, CO3/1aHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxunelinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bozayx — cMeck ra3os. CocTas Bo3ayxa. Kucinopons — 237€MEHT 1 IPOCTOE BELIECTBO.
Haxoxaenue kucinoposa B mpupojie, Gu3nyecKkue 1 XUMUYECKHE CBONCTBA (peaKuu TOPEHHUS).
Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl MOMydeHUs: KUCIOPO/a B JIAOOPaTOpUH U
poMbIIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUS
KHCIIOpO/a.

TemoBoit 3 pexT XuMuIeckon peakiui, TEPMOXUMHUUECKHE YPaBHEHHUS, IK30- U
HHAOTEPMUYECKNE PEAKIIMH. TOIIIMBO: Yro/lb U METaH. 3arps3HEHUE BO3lyXa, YCUIICHNE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeniectBo. HaxoxxieHne Bonopoaa B Ipupoae,
¢buznueckrue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00BEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBOMCTBa BoAblL. Bona kak pactBoputens. PactBopsl. HackienHsie n
HEHACBILIEHHbIE pacTBOPBI. PacTBOpUMOCTH BeliecTB B Boae. MaccoBast 10Jis BElleCTBaA B
pacTtBope. XMMUYECKUE CBOMCTBA BOIbI. OcHOBaHUsA. PoJib pacTBOPOB B MPHUPO/IE U B )KU3HU
yenoBeka. KpyroBopoT Bozibl B Ipupo/e. 3arpsisHeHNE NpUpoIHbIX BoA. OXpaHa U 04MCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranndeckux coennnennii. Oxcunpl. Knaccugukaims okcuaos:
coJieoOpa3yroriue (OCHOBHBIE, KHCIOTHBIE, aM(bOTEpHBIC) U HecolieoOpasyrommue. Homenkmarypa
OKCUJ0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. [lonyyeHue okcuIoB.
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OcHoBanwms. Knaccudukanus 0OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHui. @U3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot. @usndeckue U XUMHUECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. [lonmyuenue Kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XuMHU4eckre cBorcTBa cosied. [lonydyenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeTICHUE COJIepKaHMsI KUCIOPOa B BO3/lyXe, IoJy4eHue, cooupaHue,
pacro3HaBaHKUE U U3YYCHUE CBOMCTB KUCIOPOAA, HAOII0ICHNE B3aUMO/ICHCTBUS BEIIECTB C
KHUCIJIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHusl (Iokapa), 03HaKOMIICHHUE C
0o0pa3iamMu OKCHIOB M ONMCAHUE UX CBOMCTB, MOJIyYeHHUE, COOMpaHUE, pacliO3HABaHUE U
U3y4YeHHE CBOWCTB BOIOpo/a (TopeHue), B3auMo ieiicTBre Bogopoaa ¢ okcuaom meau (11)
(BO3MOYKHO HCITOJIb30BAaHNE BUICOMATEPHAIIOB), HAOIIOIEHUE 00pa3IOB BEMIECTB KOJINICCTBOM
1 Mouib, uccienoBaHre 0COOEHHOCTEH PaCTBOPEHUS BEIIECTB C Pa3IMYHOI paCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA,
B3aMMOJICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJblieM) (BO3MOYXKHO HCIIOJIb30BaHKE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE 00PA3I[0B HEOPTraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IEHUE U3MEHEHHS OKPACKU UHAMKATOPOB B PACTBOPaX KHUCIOT U IIENoYel, U3ydeHue
B3auMoieicTBus okcuaa meau (11) ¢ pactBopom cepHO# KUCTOTHI, KUCIOT C METAJIJIaMH,
peakuuil HeMTpaau3aluu, oJTy4YeHue HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, pelIeHNEe IKCIIEPUMEHTANIBHBIX 3a/1a4 1o Teme «Bakueitme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xXumMmudeckux jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiun

[TepBbie MOMBITKY KIacCUPHUKAITUN XUMUYECKUX dyeMeHTOoB. [IoHsTHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (IIIETTOYHBIE U IIETOYHO3EMETbHBIC METAJUIbI, TAJIOT€HBI, UHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. [lepruoanueckas cuctema XMMHU4ECKUX 3J1eMeHTOB /1. 1.
MenneneeBa. Kopotkonepuoanas u qiuHHONepuoanas Gopmsl Ileproanueckoil cucteMsl
xumudeckux 3neMeHToB . M. Menaeneesa. [lepronasl 1 rpynmnbl. @U3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTtonel. DnekTpoHbl. CTpoeHne
AIIEKTPOHHBIX 000JO0YEK aTOMOB MepBhIX 20 XUMHUECKUX dN1eMeHTOoB [leproaudeckoii CUCTEMBI
. . MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO JIEMEHTA M0 €r0 MOJ0KEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoamueckoro 3akona u [leproandeckoil CUCTEMBl XUMHUYECKUX DJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. JI. . Mennenees — y4€HbIN U IPpaskIaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (ToJIsipHast ¥ HETOJISIPHASI) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Tpouecchl
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3IioB BEIIECTB METAIJIOB U HEMETAILIOB, B3aUMOICHCTBUE THIPOKCHIA
LIMHKA C paCTBOPAMH KHCJIOT U LIEI0YEeH, IPOBEIECHUE ONBITOB, HJUTFOCTPUPYIOLIUX IPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIHI (TOpEHUE, PEaKLIUU PA3JI0KEHHS, COSTUHEHUS ).
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Mestcnpeomemnvle cea3u

Peanu3zanus MeXIpeaMETHBIX CBSI3€H NP U3YUYSCHUH XUMHUHU B 8 KiIacce OCYNIECTBISCTCS
gyepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHIATHN, TaK ¥ MOHSATHH,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHATHS: HayUHBIH (DaKkT, TUTIOTE3a, TEOPUS, 3aKOH,
aHaJIN3, CUHTE3, KJIAaCCH(HKAIINS, TIEPHOIMIHOCTh, HAOIIOACHUE, SKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

®dwusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIBI,
pPaZOaKTUBHOCTH, MOJICKYJIA, JJIIEKTPUICCKUI 3apsi]i, BEIIECTBO, TEJ0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, Ta3, (PU3NYCCKHUE BEIIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMOC, ITAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIC TIOPOIBI, TTOJIC3HBIE
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuoanueckuii 3akoH. Ilepunoanueckas cuctema XuMu4eckux aieMeHTos Jl. .
Menpeneesa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kalus, KLU U UX COCIUHEHUN B COOTBETCTBUH C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THMA KPUCTATUINYECKON PEIIETKU U BUAA XUMUYECKON
CBSI3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTAaHMYECKUX BEIIECTB. XMMUYECKHUE CBOMCTBA
BELIECTB, OTHOCALIMXCS K Pa3IMYHbIM KJIaCCaM HEOPTaHUYECKUX COEIMHEHUMN, TE€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakiuii o pa3IMuHbIM IPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3P HEKTY, 10 U3MEHEHHUIO CTETIEHEN
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, [0 YYaCTHIO KaTanu3aropa). JK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsiTHE O CKOpOCTH XMMHUYECKOH peakiuu. [ToHsaTue 06 00paTUMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakiusx. [loHaTre o roMOreHHbIX U TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o XumMuueckom paBHOBeCUH. DaKTOPBHI, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUUYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHC OKUCIUTENBHO-
BOCCTaHOBUTENBbHON peakinu. CocTaBleHne ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MeKTPOTUTHUECKON AUCCOIMAIIMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHU3M AUCCOLMALIMY BEUIECTB C Pa3IMYHBIMU BUIaMU XUMHYECKOU CBSI3H.
Crenens aucconuanmu. CHIbHBIC U C1a0bI€ DIIEKTPOIUTHI.

Peakuiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkIii HOHHOTO 0OMeHa, OJTHbIE U
COKpaIlI€HHbIE NOHHBIE YpaBHEHHUs peakinil. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeCTaBICHUN 00 IEKTPOTUTHUECKON Aucconunany. KauecTBeHHbIE peakiiyi Ha HOHBI.
[TonsiTHE O TUIPOIHN3E COTEN.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C MOJEIIIMHA KPUCTAJUNIMYECKUX PEIIETOK HEOPTAaHUYECKUX BELIECTB —
METaJUIOB M HEMETaJIOB (rpaduTa U ammasa), CIOKHBIX BEIECTB (XJIOpHIa HATPUS),
MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIIMK OT BO3JECHUCTBUS PAIIMYHBIX
(baxTOpoB, HCCIeI0BaHNE IEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, MPOLIECCa TUCCOIUAIINN
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KHCJIOT, LIeJI0Yel 1 cosel (BO3MOXKHO HCIOJIb30BAHNE BHIEO MAaTEPHAIIOB), IIPOBEICHHIE
OIBITOB, MJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS peaklii HOHHOro ooMeHa (00pa3oBaHue
ocajika, BbIJIEJICHUE Ta3a, 00pa30BaHKUE BOJIbI), ONBITOB, WILTIOCTPUPYIOIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (TOpEeHHE, peaKLIuU pa3iokKeHus, COeIMHEHNS),
pacrio3HaBaHWE HEOPraHMUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIN Ha NOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OO0wast xapakTepucTiKa rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue u (u3nIeckre CBOWCTBA MPOCTHIX BELIECTB — raJIOTeHOB.
XuMHUYECKHe CBOICTBA Ha IPUMEpPE XJIopa (B3aMMOAEHCTBHUE ¢ METalIaMH, HEMETallJIaMH,
menoyaMu). XinopoBoaopo. CossiHas KUCI0Ta, XUMUYECKHAE CBOMCTBA, IOJTYUYCHHUE,
npuMeHeHue. JleificTBue Xaopa u XJI0pOBOIOPO/Ia Ha OPraHU3M YesnoBeka. BakHeiue xnopuast
U MX HaXOX/ICHUE B IIPHPO/IE.

O6was xapakrepuctika 31eMeHToB VIA-rpynnbsl. OcOG€HHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeTeHN oKucieHus. CTpoeHue u GU3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOJU(PHUKALIMY KUCIOPOia U cepbl. XUMHUECKUE CBOIMCTBA
cepsl. CepoBOIOpPOI, CTpOCHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA. OKCHIBI CEpPhI KaK
IPEJCTaBUTENIN KUCIOTHBIX OKCUJOB. CepHas KUCIIoTa, PU3NUECKUEe U XMMUYECKHE CBOWCTBA
(oOmye Kak MpencTaBUTENs Kilacca KUCIOT U cnenrduyeckre). XuMUYECKUE PeaKkiu,
JeKallye B OCHOBE MPOMBIIIIJIEHHOT0 crloco0a MoTy4eHus: cepHoi KucioTel. [Ipumenenue
cepHoii KUCIOTHL. COJM CEpHOM KMCIIOTHI, KAaUeCTBEHHAs peaklus Ha cyiabdar-noH. Haxoxnenne
cephl U €€ COeJMHEHUH B IpUpoJie. XUMUYECKOE 3arps3HEHNE OKpYXKaroIlel cpe/ibl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0
HpEeOTBPALICHHUS.

O61as xapakTepucTika 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IpUpoje, GU3NIECKUe U
XuMHueckue cBoiictBa. KpyroBopot a3ora B npupojie. AMMHAK, ero Gu3n4eckue U XMMUYECKHe
CBOWCTBA, MoJyyeHHe U npumeHenue. Conu aMMOHUS, UX (PU3NYECKHEe U XUMUUECKUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakiiusi Ha MOHBI aMMOHUS. A30THast KMCIIOTa, €€ TIOIy4YeHue,
¢du3nyeckre U XMMUYECKHe CBOMCTBA (00IIMe Kak MPEJCTaBUTENS Klacca KUCIOT U
cnenuduyeckue). Micnoap30BaHNE HUTPATOB M COJIEH aMMOHUS B KAUeCTBE MUHEPATHHBIX
ynoOpeHnit. XuMHU4ecKoe 3arps3HeHre OKpYXKarollel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHBIE
JOK]IH, 3arpsi3HEHUE BO3/1yXa, OUBbI U BOJOEMOB). Docdop, auioTponHbIe MO (DUKAIINH
dochopa, pusnueckue u xumuueckue cporctra. Oxeua pocdopa (V) u pochopHnas kucnora,
du3nveckre 1 XUMHUYECKHE CBOMCTBA, monrydeHue. Mcmonb3oBanue Gocdaror B kauecTBe
MHUHEpaJIbHBIX Y100pEHHA.

O61mas xapaktepuctuka 31eMeHToB IV A-rpymmbl. Oco0eHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIEpo/1, aJUIOTPOIHbIE MOIU(BHUKAIIMH, PACIPOCTPAHEHHUE B
npupoje, Gu3ndecKue 1 XUMHIECKHE CBOMCTBA. AncopOius. KpyroBopot yriaeposaa B mpupo/e.
Oxcuipl yriaepoja, ux (pusnueckue U XMMUYeCKHe CBOMCTBA, AEUCTBUE HA )KUBbIE OPIaHU3MBI,
NOJTyYeHHE ¥ TPUMEHEHHE. DKOJIOrHIEeCKUe MPOOIeMbI, CBSI3aHHbIE ¢ OKCcHIoM yriepoaa (1V),
TUIIO0Te3a I1100aIbHOT0 MOTEIVICHUs KIMMaTa, TapHUKOBBIA 3P QeKT. YToipHast KHUCI0Ta U €€
COJH, UX (PM3NYECKHE U XUMHUECKUE CBOICTBA, TOTydeHUe U puMeHeHne. KauecTBeHHas
peakius Ha KapOoHaT-noHbI. Vcnonbp30BaHne KapOOHATOB B ObITY, MEAULIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHUMYECKUX BEIECTBAX KAaK O COCMHEHUAX yriiepoa
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 9TaHOJI, TJIMLEPHH, YKCyCHas KucioTa). [IpuponHsle
HCTOYHUKH YTJIEBOIOPOIOB (yroiib, MIPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI UX MEPepabOTKH
(6eH3uH), UX POJIb B OBITY U IPOMBITINICHHOCTH. [oHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:



XKUpax, OenKax, yrieBojax — U UX pOJIM B )KU3HHU YeJoBeka. MaTepranbHOE eUHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢pusnyeckue 1 XUMHYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE.
CoenuHenus kpemMHus B mpupoje. Oomue npeacraBienus o0 okcuae kpemuus (1V) u
KpEeMHUEBOM KucoTe. CHITMKATHI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIUICHHOCTH. BaxkHei e
CTPOUTEIIbHbIE MaTepHalIbl: KEpaMHUKa, CTEKJI0, IIEMEHT, OeTOH, jkene300eToH. [Ipobnembl
0€30MacHOT0 UCIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPUATIOB B TOBCEIHEBHOMN KU3HH.

Xumuueckuii IKCnepumMenm:

u3ydeHrue o0pa3ioB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IIPOBEICHUE
KaueCTBEHHBIX peaklUid Ha XJIOPUA-UOHBI U HAOJIOCHHE MPU3HAKOB UX MMPOTEKAHUS, OTBITHI,
oTpaxkaromue HU3NIeCKUe U XUMHUYECKHUE CBOMCTBA TAJIOTEHOB M KX COCTUHEHHI (BO3ZMOXKHO
UCIOJIb30BaHUE BUACOMATEPUalIOB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUI0B (TaJlOTeHUI0B),
03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUAMU (BO3MOYKHO HCIIOJIb30BAHNE
BUJICOMAaTEPHAIIOB), HAOIIOIeHUE Tipoliecca OOYTIMBaHUS caxapa Mo AelCTBUEM
KOHUEHTPUPOBAHHOMN CEPHOM KHCIIOThI, U3yUYEHHE XUMUUYECKUX CBOIMCTB pa30aBiIeHHOMN CEpHOM
KHUCIIOTHI, IPOBE/IEHNE KAYeCTBEHHOM peakliiuy Ha Cyb(aT-uoH U HaOII0AeHUEe TPU3HaKa €€
MPOTEKAHUS, O3HAKOMIICHUE ¢ (PU3MUIeCKHMMH CBOHCTBAMH a30Ta, hocdopa v UX COCTUHCHHIMA
(BO3MOYKHO HCITOJIb30BaHUE BUIEOMATEPHUAaoB), oOpa3iaMu a30THBIX U (HOCPOPHBIX YAOOPEHUI,
noJy4eHue, coOnpanue, pacro3HaBaHue U U3yYeHHUE CBOMCTB aMMHUaKa, IPOBEACHNE
KaueCTBEHHBIX peaklUii Ha HOH aMMOHHUA U (ocaT-uoH U U3yUeHHE TPU3HAKOB UX
IIPOTEKaHHUs1, B3aUMOIEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUACOMATEPUAIIOB), H3yUEHUE MOJIENIEeH KPUCTAIITIMYECKUX PEeIETOK aaMasa,
rpadurta, QpyaepeHa, 03HAKOMJICHHE C IMPOIIECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOHUCTBOM MPOTHBOra3a, modyueHue, coOupaHue, pacrio3HaBaHHe
Y U3Y4YEHHUE CBOMCTB yIIIEKHUCIIOTO Ta3a, MPOBEIEHNE KaUeCTBEHHBIX PeaKkluii Ha KapOoOHAT U
CUJIMKAT-WOHBI U U3yYEHUE IPU3HAKOB UX MPOTEKAHUs, 03HAKOMJIEHUE C TPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeinmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeAUHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkeHus B [lepuoanueckon cucreme xuMuueckux amnemeHToB /. . MenneneeBa u cTpoeHus
atomMoB. CTpO€HHE METAJIIOB. MeTalinyeckas CBsI3b U METaJUIMYECKasi KpUCTaNInYecKast
pemeéTka. DIEeKTPOXUMUIECKUHN Psii HAMPSHKEHUM MeTauioB. OU3HYECKre U XUMUYECKUE
cBoiicTBa MeTamioB. OOI1IMe crOcOOkI MOy4YeHUs MeTaIoB. [ToHATHE 0 KOPPO3UH METAIIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBsl (CTasb, YyTYH, TIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTaiIbl: TONOKEeHUE B [lepronnuecko cucreMe XMMAYECKUX JIEeMEHTOB /.
N. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKJCHHUE B Ipupoae. U3nueckue U XUMHYECKHUE
cBoMcCTBa (Ha IpuUMepe HaTpus U Kayusi). OKCUABI U THAPOKCUIBI HAaTpUs U Kanus. [I[puMenenne
HIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.

[I{erouHO3€eMENBbHBIE METAJUIBI MArHUM M KaJbLW: 1To0kKeHne B [lepnoanueckoit
CHUCTEME XUMUUYECKUX ieMeHTOB /. . MeHeneeBa, CTpOCHUE UX aTOMOB, HAXO0XKIECHUE B
npupozae. Duznueckre U XUMHUYECKHE CBOMCTBA MarHus U Kajablus. BaxkHeimme coeIMHEeHNs
KabIusl (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOIBI U CITOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxxkenue B [lepronnueckoit cucreme Xumuueckux 3inementon /1. U.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJICHUE B Ipupoae. PU3nueckue U XUMHYECKHUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIa U TUAPOKCH]IA ATIFOMHHHSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHTos /. U.
MeHnneneeBa, CTpOEHUE aTOMa, HAXOXKJIECHHUE B Tpupojie. PU3nyecKkue 1 XuMHUUYECKHUE CBOMCTBA



sene3a. Oxkeupl, rusipokcuisl U conu xkenesa (1) u xenesa (l11), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C 00pa3liaMyu METAJJIOB U CILJIABOB, UX (PM3NYECKUMHU CBOWCTBAMU,
M3y4YEHUE PE3yJIbTATOB KOPPO3UU METANIOB (BO3ZMOXHO HCIOJb30BaHUE BUICOMATEPUAIIOB),
0COOCHHOCTEH B3aUMOICHCTBUS OKCUAA KAJIbIIMS U HATPUS C BOJOM (BO3MOKHO HCIIOIb30BaHHE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BO/IbI, MPOIIECCa TOPEHUS Kelie3a B
KHUCII0po/ie (BO3MOXKHO HCIOJIb30BAHKE BUJICOMATEPUAIIOB), IPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MATHUS, KAJIbLIM, AIFOMUHUS, IIMHKA, xkene3a (1) u xenesza
(1), meau (1), HabGarOIEHUE M OMHMCAHKE MIPOIIECCOB OKPALIMBAHMS ITAMEHH HOHAMHU HATPHS,
KaJusl ¥ KaIblus (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(DOTEPHBIX
CBOMCTB IMAPOKCH/IA aJTFOMUHUS ¥ THUIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 337124 110
Teme «BakHeWIme MeTalljibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKLas cpeaa

BemectBa 1 MmaTepuanbl B TOBCEHEBHOM KM3HU YelloBeKa. bezonacHoe ucnoib3oBaHue
BEIIECTB U XMMHYECKHX peakiuii B ObITy. [IepBas moMoIb Mpu XUMUYECKUX 0KOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYsKarolel cpeibl (TpeiesibHas JOMyCTUMAast KOHIIEHTPALIUS
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3KOJ0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIC MATEPUATIBI).

Meoswcnpeomemmnie ceasu

Peanuszanus MEXIpEIMETHBIX CBA3EH IPU U3YYEHUH XUMHUH B 9 Ki1acce OCYLIECTBIIAETCS
yepes3 UCIOJIb30BaHHUE KaK OOIINX €CTECTBEHHO-HAYUHbIX MTOHATHH, TaK U MOHATUH,
ABJIAIOIIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (paKT, runoresa, 3aKOH, TEOPHUs,
aHaJu3, CUHTE3, KJIacCU(pUKaLUs, TePUOJUYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MaTepUaIIbI.

®dusnka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU]I, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, FIIEKTPUUECKUH 3apsijl, TPOBOAHUKY, MTOITYIPOBOIHUKH,
JUBJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSIHME BEIlecTBa, ras,
pacTBOp, paCTBOPUMOCTb, KpUCTAIIINYECKas! peII€TKa, CIUIaBbl, PU3NUECKUE BEIIUYUHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIAaHETHI, 3BE3/1bl, CoNHIIE.

buonorus: porocunres, qpixanue, ouocdepa, skocucTeMa, MUHEpaJIbHbIE Y100pEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPAMMBI OCHOBHOT'O OOIIIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0/ 00Y4YEeHUS XMMHUH B €IMHCTBE Y4eOHOI 1 BOCIUTATENLHOM e TEIbHOCTH B
COOTBETCTBUH C TPAAUIIMOHHBIMHA POCCHICKUMHU COLMOKYJIBTYPHBIMHU U JYXOBHO-
HPABCTBEHHBIMU I[IECHHOCTSIMU, IPUHATHIMU B O0IIIECTBE MPaBUIAMH U HOPMaMU TIOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTH O0YUAIOIIUXCSI PYKOBOCTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IEGHHOCTHBIX OPUEHTALMI U PACIIMPEHHE OTIbITA ACATEIBHOCTH Ha e&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAHUS 3HAYCHUSI XUMUYECKOW HAyKH B )KH3HH COBPEMEHHOTO 00IIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(OpMaLIME O MePeIOBbIX JOCTUKEHUSIX U OTKPBITUAX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLMATBHBIX HOPMAaX M MPaBUJIaX MEKINYHOCTHBIX OTHOILLICHUN B
KOJIJICKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM,
yueOHOUCCIIe10BATEIbCKOM, TBOPUYECKON U APYTUX BUAAX IEATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITETbHOCTH IPU BHIIOJHEHUH YU€OHBIX, [I03HABATEIbHBIX 3a/ad,
BBINOJIHEHUH XMMUYECKHUX 3KCIIEPUMEHTOB, CO3/ITaHUH Y4EOHBIX POEKTOB, CTPEMJICHUS K
B3aMMOIIOHIMAaHUIO ¥ B3aMMOTIOMOIITH B ITPOIECCE ITOM yUeOHOH eI TeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MTOBEJICHHE U TIOCTYIIKM CBOMX TOBAPHILEH ¢ MO3UIIMN HPAaBCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE TIPEACTABICHHUS O BEIIECTBE M XUMHUYECKON peakini,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU U COCTABIISIOIINE OCHOBY JIJIs
MOHWMAaHHS CYITHOCTH HAYYHON KapTUHBI MHUPA, IPEICTABICHHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS35X YEJIOBEKA C MPUPOIHON Cpeioi, O posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA MTOJyYeHHE HOBBIX 3HAHHM MO0 XMMUH,
HEOOXOIMMBIE /ISl 0OBSICHEHHS HAOTIOaeMBIX TPOIIECCOB U SIBIICHUH, TTO3HABATEIEHOM,
UH(POPMALIMOHHON U YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOATENBbHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMH CPEICTBAMH
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K 00YUCHHIO U TTO3HAHUIO, TF0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON M UCCIIE0BATENLCKOM EATETbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHE [IEHHOCTH YXKU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 37I0POBBI 00pa3 KU3HU, OCO3HAHUE MTOCIIEICTBUI U HEPUATHE BPEIHBIX
MIPUBBIYEK (YITOTPEOIEHUS aTKOT OIS, HAPKOTHUKOB, KYPEHHS ), HEOOXOIUMOCTH COOJTIOICHUS
npaBui 6€30MaCHOCTH MPH 0OpAIIEHUH ¢ XUMHUECKUMH BEUIECTBAMH B OBITY U peaIbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Tpodeccuil U Tpya pa3IudyHOro poja, yBakeHUe K
TPYAY U pe3yibTaTaM TPYAOBOH NEeSTEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS

9



NPEMETHBIX 3HAaHUN TI0 XUMHUH, OCO3HAHHBII BHIOOP MHANBUIYAIbHOM TPAEKTOPUHU
IPOJOJKEHUs 00pa30BaHus ¢ yUYETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMMH,
0O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCTIEUTHOM NMPo(hecCHOHANBHON AEITeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKH 11eJ1eco00pa3sHOe OTHOLIEHHE K IPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIEeCTBOBAaHMS, TOHUMAHUE IIEHHOCTH 3710pOBOT0O U 6e30macHoro o0pasa »HU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY M IICUXUUYECKOMY 3/I0POBbIO,
OCO3HAHME [IEHHOCTH COOJIIOICHHSI TPaBUII 0€30IacHOTO MOBEICHHs IPH padoTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIONCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, 10Iy4aeMble PU U3YYEHUU XUMUH, JIs PELICHUS
3aJa4, CBA3aHHBIX C OKPYXKAIOIIEeH MIPUPOAHON CPENOH, AJI NOBBILICHHS YPOBHS SKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHMS II100aIbHOTO XapaKTepa SKOJIOTMUYECKUX IPo0OieM U IMyTeil UX peleHus
IIOCPEACTBOM METOJOB XMMUH, 3KOJIOTHYECKOIO MBIIIJICHHSI, yMEHHsI pyKOBOJACTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYMMBbIE 17151 (HOPMUPOBAHUS
MHUPOBO33pEHUs OOLIEHAYYHbIE IOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (PAKT, cucTema,
MPOLIECC, SKCTIEPUMEHT U APYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaIMeTax ¥ MO3BOJIIOT Ha OCHOBE 3HAHUH U3 ATHX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTUHE MHpPA, U YHUBEpCaIbHbIe yueOHbIe NelicTBUA (IT03HABATENbHEIE,
KOMMYHUKaTHBHbBIE, PETYJISTUBHBIE), KOTOpbIE 00eceunBaoT HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIIECTBICHHUIO Y4eOHOI 1eATEeTHbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckne aeicTBus:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHUHN 3HaHI/II\/JII
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUH (BBIIEIATh X XapaKTepHbIE MPU3HAKH,
yCTaHaBJ'H/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHHTI/ISIMI/I), HUCIIOJIB30BAaTh IOHATUSA OJI51 06135[CH€HI/I$I
OTJICNbHBIX (PAKTOB U SBIECHUI, BHIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIacCUPUKALIUN
XUMHNYCCKHUX BCHICCTB U XUMHNUYCCKHUX peaKuHﬁ, yCTaHaBHI/IBaTI) HpI/ILII/IHHO-CJ'ICHCTBeHHI)IC CBsA3H
MEXy O0beKTaMH U3y4YeHUs, CTPOUTD JIOTHUECKHUE pacCykAeHus (MHAYKTUBHEIC, IETYKTUBHEIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBOJbI U 3aKJIFOUCHH S,

YMEHHE MMPUMEHSITH B IPOIIeCcCe TTO3HAHMS MTOHATHS (MIPEAMETHBIE U METapeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMbIE€ B XMMHUH, TPEOOPA30BHIBATH ILIHPOKO
MPUMEHSIEMBIE B XUMUHU MO/JIETbHBIE TIPEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ 2JIEMEHTA),
XuMH4YecKas (popmyra U ypaBHEHHE XUMUYECKOM peakuu — MpU pelieHnH yueOHo-
M03HABATEJIbHBIX 3a/1a4, C YYETOM ITUX MOJAENIBHBIX MPEICTABICHUN BBISBIATH U
xapaKTepmoBaTL CYH_[eCTBeHHBIe HpI/I3HaKI/I I/13yqaeMI>IX O6’BGKTOB — XUMHWYCCKUX BCIICCTB U
XUMHUYECKHUX PEAKIIHiA, BBISBISITH 00IIME 3aKOHOMEPHOCTH, TPUUUHHO-CJIEICTBEHHBIEC CBS3U U
MIPOTUBOPEYHNS B U3Y4a€MBIX IIPOLIECCAX U SABICHUSIX.

ba3oBble ucciiegoBarebckue AeMcTBUA.

yMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBEC I/IHCprMeHTa IIO3HAaHUs, a
TAKXE€ B KAUYCCTBC OCHOBBI 1JIs1 q)OpMI/IPOBaHI/ISI THUITOTC3HI 110 HpOBepKe HpaBI/IJII:HOCTI/I
BBICKA3bIBAEMBIX CYKJICHUI;

nproOpeTeHue onbITa MO IAHUPOBAHHIO, OPTaHU3ALUHN U TIPOBEICHUIO YICHUYECKUX
SKCTIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 X0JIOM IIPOIIecca, CAaMOCTOSITEIIBHO MTPOTHO3UPOBATH €0
pe3ynbTaT, GopMyIHupoBaThH 000OIIECHNS 1 BRIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICI0OBAHMS, COCTABIIATh OTUYET O MPOJICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:
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yYMEHHUE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUUYHBIX BUI0B
U GOpM IIPEICTABICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4yHO-IIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOT0 COZIep KaHusl, CIIPAaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KPUTUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE MMPUMEHATH Pa3IMUHbIe METOABI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX /IJIs BHIIOJIHEHUS Y4eOHBIX U IIO3HABATENIbHBIX 3a/1a4
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTBITAa B O0JIACTH UCIIOIH30BAHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOIMM, OBJIaIECHUE KYJIbTYpOH aKTUBHOT'O UCIOJIb30BAaHUS PA3IMUHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIBHYIO (OPMY IPEACTABICHUS
MH(POPMALIUU U WTIOCTPUPOBATh pellIaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, InarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMUY;

YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh B IIpoliecce ydeOHON U MCCIIeJ0BATEIbCKOM
JeSITeILHOCTH WH(POPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X035HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0J1€ UaJIoTa U (WJIK) TUCKYCCUH) IO CYLIECTBY
o0cyx1aeMoi TeMbl, (GOPMYITHUPOBATH CBOH MPEIOKEHUST OTHOCUTEIFHO BBIITOJTHEHHS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATh OJTYYCHHBIC PE3YIbTAaThl TO3HABATEIBHON NESITEILHOCTH B YCTHBIX
U MMCbMEHHBIX TEKCTAaX; JIeJIaTh MPE3EHTALHUIO PE3yJIbTATOB BBINOJIHEHUS XUMHUUYECKOTO
IKCIIEPUMEHTa (JTA0OPATOPHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIHLHON U
UCCIIEI0BATEIbCKON AEATENbHOCTH IPU PEIIEHUH BO3ZHUKAIOLINX Mpo0IeM Ha OCHOBE yuéra
OOLIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CYX1eHUsl, 0OMEH MHEHHUSIMH, «MO3TOBBIE
HITYpMbI», KOOPAWHALMS COBMECTHBIX JICHCTBUH, ONpeiesIeHre KPUTEPHUEB MO OLIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITEIILHO OMPEIEIISATH e eI TEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BBIOMPATh
Haubozee 3¢ hekTUBHBIE CLIOCOOBI pelieHHs y4eOHbIX U ITO3HAaBaTEIbHBIX 3a/ad,
CaMOCTOSITENIFHO COCTAaBIIATh WJIM KOPPEKTUPOBATH MPEI0KEHHBIN alrOpUTM JAEHCTBHH MpH
BBITTOJIHEHUH 33JJaHUN C YIETOM NOJTYYESHHUST HOBBIX 3HAHHH 00 M3y4aeMbIX 00BEKTaX —
BEIIIECTBAX U PeaKIusIX, OLEHUBATh COOTBETCTBHUE MOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOM LenH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 33IaHUH.

NPEAMETHBIE PE3YJIbTATbBI
B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOGHUIO 00513aTEILHOIO COJIep KaHus,
YCTAQHOBJICHHOT'O JIaHHOM (pesiepaibHON pabodeli MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
00y4aroImyUMUCs HaydyHbl€ 3HAHHS, YMEHUS U CIOCOOBI IeHCTBUM, crieuprUecKue s
peIMeTHON 007acTH «XUMUS», BUIBI AESITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koH1y o0ydenust B 8 kjiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® PACKPBIBATH CMBIC]I OCHOBHBIX XMMUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMHUYECKHI
3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOHAs1), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBas J10J11 XMMUYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KMCIOTa, OCHOBaHHE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiys, KiIaccupuKanus
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peaxkuii: peakliMM COENHEHNUS, PEaKIIUU Pa3JI0KEHMSI, PEAKIIUHU 3aMEILEHNUs, PEaKIINH
o0MeHa, 9K30- U HHA0TEPMUYECKUE PEeaKLIUU, TETI0BoM 3((EKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJIb, paIuyC aTOMa, XUMUYECKas CBA3b,
MOJIIpHAs U HEMOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHHUOH,
pacTBOp, MaccoBas J10JIs1 BEIECTBA (MPOLIEHTHAsA KOHLIEHTPALUs1) B pacTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

® ICIOJIB30BAaTh XUMUUECKYIO0 CUMBOJIMKY JJIsi COCTaBlIeHUs! (OpMYJT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OMNpeneNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTEIICHb
OKHCIICHHS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, TPUHAIIIC)KHOCTD BEIIECTB K
onpeAenéHHOMY KJlaccy COeUHEHHH 1Mo popMyam, BUI XUMHUYECKOU CBA3H
(xoBaJIeHTHasl 1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbIch [lepuoanueckoro 3akona /. M. MenaeneeBa: AeMOHCTPUPOBATh
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
noJyio>keHus B [leproauueckoit cucreme, 3aKOHOB COXPaHEHHUs MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTaJIpo;

® ONUCBIBATH U XapaKTepHu3oBaTh TabunuHyto popmy Ilepuoanueckoit cucreMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHIATHS «TJ1aBHas nojarpynna (A-rpynmna)» u
«moboyHas noarpymnmna (b-rpyrmma)y, Manbie 1 O0JbIINE EPUOJIbI, COOTHOCUTD
0003Ha4YeHMs1, KOTOpble nMeroTcs B Tabnuue «llepuoauueckas cucreMa XUMUYECKUX
anemeHnToB J[. 1. MenaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOSHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 001Iee YNCII0 AIEKTPOHOB U
pacripeielieH|e UX 10 3JIEKTPOHHBIM CIIOSIM);

e Kiaccu(UUIUPOBATh XUMHUUECKHUE IIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XMMUUECKHE
peakuuu (1o YMCIy U COCTaBy YYacTBYIOLIUX B PEaKLUU BELIECTB, IO TEIJIOBOMY
dbdexry);

® XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3TMIHBIX
KJIACCOB, MOJITBEPIK/1asi ONMCAHNUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

® [IPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

®  BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTII0 XMMHUYECKOT0 3JIeMEeHTa 10 (GopMyJie COETUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

® [PUMEHSTH OCHOBHBIE ONEPAIN MBICIUTEIbHON JAESITEIbHOCTH — aHAJIU3 U CUHTE3,
CcpaBHEHHE, 0000IIeHEe, CUCTEMATU3AIIHIO, KTacCU(UKAIINIO, BBISIBIEHUE TPUIHMHHO-
CJIEICTBEHHBIX CBSI3€H — JUUISl U3yYEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMM,
€CTECTBEHHO-Hay4YHbIE€ METO/IbI TO3HAHUS — HA0JII0/IeHUE, U3MEPEHUE,
MOJIEIPOBAHKE, SKCIIEPUMEHT (peanbHbIii 1 MBICIICHHBIH);

e cJea0BaTh IpaBUJIaM MOJIb30BaHUS XUMUYECKOM MOCYI0N U 1ab0paTOPHBIM
00opy/i0BaHuEM, a TaK)Ke IPaBUIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBHHU C
MHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYECHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIOPO/a), TPUTOTOBICHHUIO
PacTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XMMHUYECKHE IKCIIEPUMEHTHI 110 pacliO3HABAHUIO PACTBOPOB HIeNI0Uel U
KHCJIOT C TOMOIIBIO MHIMKATOPOB (JIaKMyc, GeHOI(PTaTICHH, METUIOPAHXK U JPYTHUE).

K koH1y o0yuenust B 9 kjiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
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pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTD, CTETIEHb OKUCIIEHNS, XUMUYECKAsl PEAKIIMsL, XUMHUECKas
CBS13b, TEIJIOBOH 3((heKT peakuu, MOJib, MOJIIPHBIN 00BEM, PaCTBOP, SJEKTPOIUTHI,
HEBJICKTPOJIUTHI, SJCKTPOITUTHYECKAs TUCCOIMALINS, PEaKI[TH HOHHOTO 0OMeHa,
KaTaJln3aTop, XUMUYECKOE paBHOBECHE, 00paTUMble U HEOOpaTUMBbIE PEAKLIUHY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTENb,
OKHCJICHHE U BOCCTAHOBJIEHUE, AJIJIOTPOIHS, aM(POTEPHOCTh, XUMUYECKas! CBSI3b
(KoBaJIeHTHAas1, MIOHHAs!, METAJUINYECKAs ), KpUCTANINYeCcKas pelETKa, KOPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKLIUH, TPEAEIBHO JOITYCTUMAs
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUHN U IPUMEHSATH 3TU
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCTIOJIF30BaTh XUMHYECKYI0 CUMBOIIUKY JUIsSI COCTaBJICHUS (JOPMYJI BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUM;

OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX YIEMEHTOB B
COEMHEHUAX PA3IMYHOIO COCTaBa, IPUHAIIEKHOCTD BEILIECTB K ONPEACIEHHOMY
KJIacCy COeTMHEHNH 110 opMysaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAs, NOHHAS,
METaJUIn4YecKasl) B HEOPraHUYECKUX COEAMHEHUX, 3aps]] HOHA [0 XMMUYECKOH
dopMyiie, XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEMHEHUH, TUII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbici [leproanueckoro 3akona . 1. MenzaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMaHHUeE: ONUCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 popmy Ilepuonnyeckoii
CHCTEMBl XMMHUYECKHX JIEMEHTOB: Pa3JIndaTh MOHATHS «TJ1aBHas noAarpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpynmna)», mainelie u 60JbIIME IEPUOABDI,
COOTHOCHUTH 0003HaUEHHsI, KOTOPble HUMEIOTCS B IEPUOINYECKOH TabnuIe, ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia Aapa, oolee YMCIo IEKTPOHOB U pacipeAeeHNe UX 0 3JIEKTPOHHBIM CII0SM),
O0BSACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH B MpeZeiaX MajblX MEPUOIOB U ITIaBHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(pUIUpPOBaTh XMMUYECKHUE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE
peakuuu (1o YUCIly U COCTaBYy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, I10 TEINIOBOMY

3¢ dexTy, M0 U3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMHUUECKHUX AJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIHME U CIIEU(PHUUECKUE XUMHUUECKHE CBOICTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, OATBEPK1asi ONIMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTHUECKON TUCCOLMAMY KUCIIOT, IIEJI0UEN U COJIEH,
MOJIHBIE U COKPALIEHHBIE YPaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YpaBHEHHs peaklnid,
MOATBEPKIAOLIUX CYIIECTBOBAHUE F€HETUUECKOM CBSI3U MEX/y BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IIOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH
IIPOTEKAaHNS XMMUYECKUX NPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 AJIEMEHTa 1o (hopMyJsie COeTUHEHUS, MaCCOBYIO JOJIIO BELIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;
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co0roaaTh MpaBuIIa MOJIb30BAHUS XMMHYECKOH TIOCY10i 1 1ab0paToOpHBIM
o0opysoBaHueEM, a TaK)Ke MpaBuiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB TI0 TIOTYYECHUIO
1 cOOMpaHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

NPOBOJUTH PEAKIINHU, TIOATBEPKIAIOIINE KaUeCTBEHHBIH COCTAB PA3IUYHBIX BEIECTB:
pacrio3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpPOMHI-, HOIU-, KapOoHaT-, Gocdart-,
CUJIMKAT-, CyJb(aT-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3Y4YE€HHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEPALIMU MBICTUTENILHOM 1eATeIbHOCTH — aHAINU3 U CUHTES,
cpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 N3YYEHUS CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUMI, ECTECTBEHHO-
Hay4YHbIE METO/IbI TI03HAHUS — HAOII0ICHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K
Ne HaumenoBaHue pa3jiesioB u OMEECTRO H;COB n duekTpoHHbIe (LM (POBbLIE)
n/n TeM NPOrpaMmbl Bcero p;g[oTTI::HbHHe p;g::;illmeCKne o0pa3oBaTejibHbIE PeCypPChI
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE MOHATHS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 2 bubnnorexa [JOK
' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJloBeKa
12 BeitectBa 1 xuMu4eckue 15 1 bubnunoreka LIOK
' peaKiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3nyx. Kucnopon. 6 bu6nmorexa LIOK
' IToustue 00 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopon. [onsitue o 8 1 bu6mmoteka IIOK
' KUCIIOTaX U COJIAX https://m.edso0.ru/7f41837¢c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bubnmorexa LIOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 g:: N 11 1 1 bubmorexa [IOK
' p o https://m.edsoo.ru/7f41837c
COEIMHEHUN
Hroro no paszneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi CBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U
IIepuoauueckas cucrema

bubnunoreka LIOK

3.1 XMMHUECKHX SIIEMEHTOB J1. ! https://m.edsoo0.ru/7f41837¢c
U. Menpneneesa. Ctpoenue
aToma
XHUMHYECKas CBS3b.
39 OKHCIIHTEIIbHO- 8 bubnuorexa [{OK
' BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakuuu
bubnunoreka LIOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
11 [ToBTrOpenue u yriybiaeHne 3HaHHUHA 5 1 bubmumoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. 3 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX COeIMHEHHS
21 OO01mas xapakTepUCTHKa XUMUYECKUX 4 1 bubnunoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Butmiorexa [IOK
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
bubnnorexa [JOK
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.e dSCI)lO ru/ 7412636
WX COCOUHCHUS — :
OO61as xapakTepUCTHKA XUMUYECKUX Bubmorexa [IOK
2.4 aneMeHTOB |VA-Tpynmnel. Yriepon u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS — '
Hroro no paszneny 25
Pa3nea 3. MeTa/liibl U HX COCANHEHUS
. bubmuorexa [JOK
31 (Ompte CBOACTEA METAIIOB 4 https://m.edso0.ru/7f41a636

17



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.2 Baxkueiie Metasuibl 1 UX COSIUHEHUSI

bu6mmoreka [IOK

16 https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Matepuaibl B )KU3HU YeJlOBEKa =~ 3 hitps://m.eds00.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https:/m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon .
T — IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTarta
1 [To teme: «IlepBoHauaIbHBIE XUMHUUECKHUE TOHSITHSI
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHIL: aTOM,
MOJIEKYJIa, XUMUYECKHUH 3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE
BEIIECTBO, CMECh (OAHOPOHAS U HEOJAHOPOHAS ), BAJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO
11 BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJIsl XUMHUUYECKOTO
3JIEMEHTA B COEUHEHUH, MOJIIPHBIA 00BEM, XUMUYECKas peaKLns,
KiaccuuKalus peakiuii: peakiiuu COeIMHEHUS, peaKluu
Pa3oKeHUs], pEaKkIMy 3aMeIIeHNs, PEaKni 00MEHa, K30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM 3(hPeKT peakunu, pacTBop,
MaccoBasl J10Ji BeLeCTBa (MIPOLIEHTHAsl KOHIIEHTpAIsl) B pacTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U
1.2 MIPUMEHSITh 3TH TIOHSATHUS TIPHU OTIMCAHUN BEIICCTB U UX
IIpEBpALLCHUI
13 HCTIONB30BAT XUMHYECKYIO CHMBOIHKY JUIA COCTABIICHHA dbopmyn
BEIIECTB M YPABHCHUN XUMHUYCCKUX PEAKIIHN
PacKpbIBaTh CMBICIT 3aKOHOB COXPaHEHUSI MacChl BEIIECTB,
14 MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA
ABorazipo
15 OTIpe/EIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX
COEIMHEHUSIX
16 KJIacCU(UIIUPOBATH XUMUYECKUE PEeaKINH (IO YUCIY U COCTABY
Y4acTBYIOLIMX B PEaKIMU BEIIECTB, M0 TEIUIOBOMY 3P (DEKTY)
17 BBIYHCTISATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacCChI
BEIIECTB
18 BBIYUCIISTH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa o (popmysie
COEIMHEHMS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
MIPUMEHSITh €CTECTBEHHOHAYYHbIE METO/IbI TIO3HAHMSI —
1.10 Ha0II0IeHNe, U3MEpPEHNe, MOICIMPOBAHNE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH )
2 ITo Teme: «BaxkHeiilue mpeCTaBUTETN HEOPTAHUIECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: OKCHUJI,
KHCIIOTa, OCHOBAaHUE, COJIb
29 OIIpEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPENEIEHHOMY Kilaccy
coeTMHEeHMH 1o popMmynam
2.3 KJIACCU(PUITUPOBATh HEOPTAHNIECKUE BEIIECTBA
24 XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUECKIE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIast OMUCAHHUE IPUMEPAMU
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2.5

2.6

2.7

3.1

MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMHUUYECKHUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTHU MPOTEKAHUS XUMUYECKUX
HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

CJIEA0BATh MPAaBUJIaM I0JIb30BaHUS XUMUYECKOU MMOCYA0U U
1abopaTopHBIM 000pYIOBAaHUEM, a TAKXKE MpaBUIIaM OOpaIeHus ¢
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMU TI0 BBIITOJHEHUIO
71a60PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (BOJOPO/Ia U KUCIOPOa), IPUTOTOBICHUIO
PacTBOPOB € OMpeeIEHHOI MacCOBOM JJoJiel pacCTBOPEHHOTO
BEILIECTBA, JIAHUPOBATH U MPOBOAUTH XUMHUUECKHE IKCIIEPUMEHTHI
10 pacro3HaBaHUIO PACTBOPOB IIETOUYEH U KUCIOT C IOMOIIBIO
WHIUKATOPOB (JaKkMyc, (eHoiTaaer, METUIOPAHK U IPYTHE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XMMUYECKOM pEeaKIuu

ITo Teme: «Ilepnoguyecknii 3akoH u lleprnoauyeckas cucrema
xumnueckux 3nemenTos [I. 1. MenneneeBa. CTpoeHHe aTOMOB.
Xumunyeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHUM: PO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTANIb, PAINyC aToMa,
XMMHYECKas CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBaJICHTHAsI CBS3b,
AJEKTPOOTPUIIATEIHHOCTD, UOHHAS CBSI3b, NOH, KATUOH, AaHUOH,
CTETEeHb OKUCIICHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTLI

3.3

3.4

OIMCBIBATh U XapaKTepu3oBaTh Tabauunyto Gopmy [lepuoanyeckoit
CHCTEMBI XUMUYECKHX JIEMEHTOB: PAa3JIN4aTh TOHSITHS «TJIaBHAsS
noarpymnna (Arpymnma)» u «mobounas noarpynna (brpymma)y,
«MaJble» U «OO0NbIINEe» MEPUOIBI

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneena:
JEMOHCTPUPOBATh IOHUMAHUE NEPUOINIECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX DJIEMEHTOB OT UX MOJ0KEHHS B
IIepuonnueckoii cucreme

3.5

3.6

COOTHOCUTH 0003HAYECHHS, KOTOPBIE UMEIOTCS B TAOIHUIIE
«ITepuoanyeckas cucrema XUMUYECKUX 3y1emMeHToB J1.1.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1apa, oOlIee Yucio
ANIEKTPOHOB U paclpeAeNieHUe X MO AIEKTPOHHBIM CIIOSIM)

OIPEACIIATh CTCIICHb OKUCIICHUA 2JICMCHTOB B 6I/IHapHI)IX
COCINMHCHUAX

3.7

OIIPCACIIATE BU XHUMHUYECKOH CBSI3HU (KOBaJICHTHaH u I/IOHHaSI) B
HCOPTraHNYCCKUX COCANHCHUAX
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9 KJIACC

Kon
NPOBEPsSIEMOr0
pe3yabTarta

1

IIpoBepsieMble peAMETHBIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHO MPOrPaMMBbI OCHOBHOI0 00111ero 00pa30BaHus

ITo Teme: «BemecTBO U XUMHUYECKask peakius»

1.1

PaCKpBIBATH CMBICT OCHOBHBIX XUMHUYECKHX ITOHSITHH: pacTBOp,
AJIEKTPOJIUTHI, HEANIEKTPOIHUTHI, JIICKTPOIUTHICCKAS IUCCOIUAIINS,
peaxkuy HOHHOTO 0OMeHa, KaTau3aTop, XAMHYECKOEe PaBHOBECHE,
o0paTUMbIC U HEOOpaTUMBIE PEaKIUU, OKUCIUTEIHbHOBOCCTAHOBUTEIILHBIE
peaKIuu, OKUCITUTEIh, BOCCTAHOBHUTEb, OKACIICHHE U BOCCTAHOBJICHUE,
aJyIoTponus, aM(pOTEePHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAS,
MeTaJUIn4ecKas ), KpUCTAIUINYecKasl pelIéTKa, CIUIaBbl, CKOPOCTh
XUMUYECKOHN peaKiuu

1.2

1.3

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATUH 1
MPUMCEHATD 3TU NOHATUSA IPU ONNMCAaHUN BEUICCTB U UX npeBpameHHﬁ
COCTaBJIATH YpaBHCHUA C-)J'ICKTpOJ'II/ITI/I‘IGCKOf;I Jucconyranyuu KMUcCJioT,

LIEJI0Y€EH U coNeil, MONHbIE U COKPAIEHHBIE YPaBHEHUS peaKUil HOHHOTO
oOMeHa

14

PacKphIBaTh CYNTHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA
MOCPEJICTBOM COCTABJICHUSI MEKTPOHHOTO OallaHca ITUX peakiuit

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEAKLIUU

ITo Temam: «HemeTamisl M UX coeAUHEHUS» U «MeTalibl 1 UX
COCTUHCHUS

2.1

XapaKTepr30BaTh (OMUCHIBATH) OOIIUE U CTIEHUPHUECKHE XUMHUUECKHIE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, NOATBEPHKAAs ONMCAHNE
pUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLUi

2.2

COCTaBJIATh YPABHEHUS PEAKIUM, TOATBEPKAAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBA3M MEXK/Iy BEUIECTBAMH PA3JIMYHBIX KJIACCOB

2.3

2.4

2.5

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI,
BO3MOXKHOCTH MTPOTEKAHUS XUMHUYECKUX TPEBPALICHHNA B PA3ITUIHBIX
YCIOBUSIX

CJIEJIOBATh MPABHIIAM TI0JIB30BAHUSI XUMUYECKON TIOCY IO U
J1a00paTOPHEIM 00OPYIOBAHHUEM, a TAKXKE TIPABIIIaM OOpAIICHUS C
BCIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUAMMU I10 BBITTOJIHCHUIO
1a00PATOPHBIX XUMUYECKHX OIBITOB TI0 TIOIYYSHHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIeCTB (aMMHUAaKa U YTIIEKHUCIIOTO Ta3a)

MPOBOJUTDH PEAKLUH, HOATBEPKAAIOLINE KAUECTBEHHBIA COCTAB PAa3IUUHBIX
BEIIECTB: PaclO3HABATh OMBITHBIM ITyTEM XJIOPHUJI-, OPOMUJI, UOJIHI,
kapbonar, pocdar, cunukar, cyabdar, ruIPOKCUINOHBI, KATHOHBI
aMMOHHS, HOHBI H3Y4YEHHBIX METAJIIOB, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMIECKUX BEUIECTB

[To Teme: «XUMUS U OKpYXkaroIias cpeaa»

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUueckux moustuii: [T/IK BemecTsa;
KOPPO3HS METAIJIOB

3.2

MIPUMEHSTH OCHOBHBIC ONEPALIMU MBICIIUTEIBHOU JEATEIBHOCTH — AaHATIU3 U
CUHTE3, CPaBHEHUE, 0000ITICHIE, CHCTEMATH3AIHIO, BRISIBIICHHE PUIHHHO-
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CJICICTBCHHBIX CBSI3€H — JIJIS1 U3YUYECHUSI CBOMCTB BEIIECTB U XUMUUYECKUX
peakuii; eCTeCTBEHHOHAYYHBIE METOIBI TIO3HAHUS — HAOJIOJICHHE,
HM3MepeHre, MOJISTUPOBAHNE, SKCIIEPUMEHT (peaTbHbIA U MBICJICHHBIH )
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumuu. Posb XUMHUU B ®KU3HU YeJIOBeKa. XUMHUS B CUCTEME HaYK.
Tena u BemectBa. U3ndyecKkrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BEIICCTB

1.2

1.3

14

[TousiTHe 0 METOax MO3HAHUS B XUMHUH. YHCThIC BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMece

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX
351eMeHTOB. [IpocTblie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummueckas Gopmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHASI aTOMHAs Macca.
OTtHOcHuTenbHAA MOJIEKYJISIPHAs Macca. MaccoBas 10J11 XMMUYECKOTO
3JIEMEHTA B COCIMHEHUU

1.5

KonuuectBo BemecrBa. Monbs. MossipHas macca. B3auMocBs3p konudecTsa,
MacChl M YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo ¢popmynam
XUMUYECKHX COCANHEHUIN

1.6

1.7

Ou3nyecKue U XUMUIECKHE ABIECHUS. XUMHUECKas peakius 1 e€ Mpu3HaKu.
3akoH COXpPAaHCHUS MaCChbl BCHICCTB. XUMHAYECKHE YpaBHCHMU.
Knaccudukanus XuMHUUeCKUX peakiui (COeIMHEHUS, PA3I0KECHHS,
3aMenIeHus, 0OMeHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY0M, C
MpaBUJIaMu pabOTHI B TaOOpaTOpHH U TpruéMaMu oOpalieHus ¢
nabopaTOpHBIM 000PYI0OBaHUEM, U3yUYEHUE U OMHCAaHNE (PU3HUUYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHUE
BOCKa, TasTHHE JIbJIa, PACTUPAHKE caXxapa B CTYIKe, KHUIICHUE ¥ KOH ICHCAITHS
BOJIbI) U XMMHUYECKUX (TOPEHUE CBEUH, MPOKaINBAaHIE METHOU MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KUCIIOTOM) sIBJICHUH, HAOI0IEHUE U ONTUCAHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIuil (pa3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOPUJIOM OapHsi, pa3ioxKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMOJICHCTBHE Kene3a ¢
pactBopoMm cosi menu( 1), n3yuenne cmocoOoB pazaeneHus: cmecei (c
MOMOIIbI0 MarHuTa, GUILTPOBAHKE, BHIMTAPUBAHUE, TUCTHILISINS,
xpomarorpadusi), MpoBeAeHNE OYUCTKU TTOBAPEHHON COJIH, HAOII0ICHUE U
OTHMCaHUE PE3yIbTATOB MPOBECHUS OIBITA, UILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUs MaCChl, CO3/IaHUE MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxueiiiine MNPpEACTAaBUTCIIM HCOPTaHNYCCKUX BCIICCTB

2.1

Bozayx — cMmeck razos. Coctas Bo3ayxa. Kuciaopoa — 2J€MeHT U IpocToe
BeecTBo. HaxoxkaeHne kuciopo/ia B npupoie, pusnueckue 1 XuMu4eckue
cBoiicTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenune kucnopona. Criocoos
HOJIy4EeHHUsl KUCJIOpOo/ia B JAOOpaTOpUH U MPOMBbIIIIeHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — aoTponHast MOAM(pHUKAIS KHCIOPOoaa

2.2

TennoBoii 3¢ ekt XUMUIeCcKoi peakiy, TePMOXUMUYECKIE YPaBHEHHUS,
9K30- ¥ HJIOTEPMUYECKHE peakuuu. TOINBO: yrojb U METaH. 3arpsi3HEHUE
BO3/1yXa, YCHJIEHHE TapHUKOBOTO 3 deKTa, pa3pylIeHHEe 030HOBOTO CIIOS
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2.3

Bonopon — anemeHT u poctoe BeriecTBo. HaxoxkeHrne Bo1opo/ia B MpUpo/IE,
(dU3MUECKHe M XUMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI TTOTYICHHUSL.
Kuciaote! u comu

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusnyeckue cBoMCTBa BOJIbl. Boja kak pacTBopuTelb. PacTBOpHI.
Hacepimennpie 1 HEHACHIIIICHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10J1 BeIlecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponbs pacTBOpOB B MPUPO/IE U B ®KU3HU yenoBeka. Kpyrosopor
BOJIbI B IIpUpOIe. 3arpsA3HEeHUE IPUPOAHBIX BOA. OXpaHa U OYMCTKA
MPUPOHBIX BOJ

Knaccudukanus neopranmueckux coeauaennii. Oxcuasl. Knaccudukarms
OKCHJIOB: cosieoOpa3yrorire (0OCHOBHbIE, KUCIOTHbIE, aM(DOTEpHBIE) U
HecosieoOpasyronue. Homenkinarypa okcuoB. Ouznueckre 1 XUMUYECKHE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHUM: MENOYN U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuii. DU3NUECKUE U XUMHYECKUE
cBOMcTBa OCHOBaHUU. [loyuenne ocHOBaHMi

2.8

2.9

Kucnorsr. Kimaccudukamnms kucnor. Homenknatypa kuciot. Gusndeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHocT MetajuioB H.H. bekeroBa.
[Tonyuyenune kucior

Comu. Homenkmnatypa coseir. @u3nueckue 1 XUMUIECKHE CBOMCTBA COJIEH.
ITony4yenue coien

2.10

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XUMHUUECKUH 3KCTIEPUMEHT: Kaue€CTBEHHOE OINPEIEICHNE COAECPIKaHUS
KHCIIOpO/1a B BO3/yX€, MTOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOWCTB KHCJIOPOJ1a, HAOJIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHUS M IIPEKPAIICHHUs TOpeHUsI (TToKapa), 03HAKOMIICHHE
¢ oOpa3Lamu OKCHI0B M ONMCAHUE UX CBOMCTB, MOIydYeHUE, COOUpaHue,
pacro3HaBaHHe U U3Y4YEHHE CBOMCTB BOJIOpOa (TOpEHUE), B3aUMOIEHCTBIE
Bojopoza ¢ okcuaoM Meau(ll) (Bo3MokHO HCTIOIB30BaHUE
BHJIEOMATEPHUAIIOB), HAOJIIOICHIE 00Pa3II0B BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIeIOBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB € Pa3IMUHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEECTEHHON MacCCOBOM
J10J1ei pacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJIIAMU
(HaTpueM U KaybIFieM) (BO3MOXKHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
OTIpeieIeHNe pacTBOPOB KUCIIOT U IIEI0Yel C MOMOIIbIO HHAUKATOPOB,
UCclleJoOBaHHE 00pa3lloB HEOPTAHUYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJr0IeHNe U3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIIOT U
nienouel, u3yuenue Bzaumosencteus okcuaa meau(ll) ¢ pacrsopom ceproit
KHCJIOTHI, KUCIIOT C METaJlJIaMHU, peakuil HeHTpannu3aluy, MojryyeHue
HEPaCTBOPHMBIX OCHOBAHHH, BHITECHEHUE OJTHOTO METaJlIa APYTUM U3
pacTBOpa COJIH, pelIeHne SKCIIEPUMEHTABHBIX 3a/1a4 1o TeMe «Bakneiimue
KJIACChl HEOPTAHUYECKUX COETMHEHUI»

Ilepronnueckuii 3akoH u llepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 31eMeHTOB. [loHsTHE 0
Ipymnnax CXOJHbIX AJIEMEHTOB (IIEJIOYHbIE U IETOYHO3EMENIbHbIE METAIIbI,
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3.2

3.3

raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(poTepHbIe
OKCHU/JIbI U TUJPOKCHIbI

[Tepnonnueckuii 3akoH. I[lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. KopoTkomnepuoaHas u JyIMHHOIIEpUOAHAS (DOPMBI
[Iepnoanueckoii cucreMsl XUMU4YeCKUX ieMeHToB J[. M. Menzeneesa.
ITepuons! u rpynmel. PU3HUYECKUN CMBICH ITOPSIKOBOIO HOMEpA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTa

Crpoenune atomoB. CoctaB aTroMHbIX siiep. M3oronsl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB NEpBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoanueckoii cucremsl .M. Menneneesa. XapakTepucTuka XUMHIECKOTO
3JIEMEHTA 10 ero nojoxeHuto B [lepuogunueckoii cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHMSI paiiyca aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOAAM.
3nauenue [lepuonnyeckoro 3akoHa u [leprnoauueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIS Pa3BUTHs HAyKU U NpakTuku. [[.1. MenneneeB — yd€HbIN U
IpaXIaHUH

3.5

3.6

3.7

9 KJIACC

Kon
1

1.1

Xumuyeckas cBsizb. KoBaneHTHas (ONsipHAst U HEMOJSIPHAsl) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

Crenenb okucaeHusi. OKUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIUH.
[Iporneccrl okucaeHus U BOccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEITH

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUE 00pa3lioB BELIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOACHCTBIE TUAPOKCHIA LIMHKA C pACTBOPAMH KUCIIOT U
LIEJI0YEH, IPOBEAECHUE ONBITOB, WUIFOCTPUPYIOIINX TPUMEPBI OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (ropeHue, peakliuu pa3aokKeH s, COSAMHEHUs])

IIpoBepsieMblii 3JIEMEHT COePKAHUS
BemectBo n xummnueckas peakuus. [lopropenue

[Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHHH
CBOMCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, Kausl, KAJIbLIUS U
nux CO@,ZII/IHeHI/Iﬁ B COOTBCTCTBUU C ITOJIOXKCHUEM DJICMCHTOB B
[Iepuoanueckoii cucremMe U CTPOEHUEM UX aTOMOB

1.2

1.3

CrtpoeHue BenecTBa: BUIbl XUMUYECKON CBA3HM. THUIBI KPUCTAITIMYECKUX
pPEIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
PELETKN U BUAa XUMUYecKo# cBs3u. Knaccudukaius 1 HOMEHKIIaTypa
HEOpPraHMYECKUX BEIIeCTB (MEXIyHapoIHas U TpUBUAIbHAS ). XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KIIaCCaM HEOPraHUYECKHUX
COEIMHEHUH, TEHETUYECKAsl CBSI3b HEOPTAHNMYECKUX BEIIECTB

Knaccudukanus XuMHUUeCKUX peaklui Mo pa3auyHbIM NPU3HAKaM (110 YUCITy
U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIECTB, MO TEINIOBOMY 3P PEKTY, 1O
M3MEHEHUIO CTENCHEH OKHUCICHHSI XUMUYECKUX JIEMEHTOB, 110 00PaTUMOCTH,
10 Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMHUUECKUE PEAKIIH,
TepMOXUMHUYECKHE ypaBHEeHU. [IoHSITHE 0 CKOPOCTH XUMHUUYECKOM peakluu
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1.4

1.5

[TonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusx. [lonsarue o
TOMOTEHHBIX U T€TEPOreHHBIX peakuusx. [loHsTHe 0 XuMHU4YecKoM
paBHOBecuH. PaKTOPHI, BIUSIIOUINE HA CKOPOCTh XUMUYECKOMN peakiuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuy. CoCTaBlIeHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMHI C UCIIOJIb30BAHUEM METO1A
JIEKTPOHHOrO OaaHca

1.6

1.7

Teopust 21eKTPOTUTHUECKON AUCCOIHMALIMU. DICKTPOIUTHI U HEITIEKTPOIIUTHI.
KaTI/IOHBI, aHUOHBI. MexaHu3Mm Aucconuanu BEUICCTB C pa3JIMdYHbIMU
BUJaMH XUMHU4eckoi cBsa3u. Crenenp aucconuanui. CHibHbIE U cialble
ANEKTPONUTHI. Peakiiuu noHHOTO 0OMeHa. Y CJI0BUS IPOTEKaHUs PEaKIIUid
MOHHOTO OOMEHA, MMOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHHS PEaKIIUM.
CBoiicTBa KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MpECTaBICHUI 00
ANEKTPONUTUYECKON nucconnanuu. KauecTBeHHbIE peakliiy Ha HOHBI.
[TonsiTue 0 THAPOIU3E CoJer

XHUMHUYECKUH DKCIIEPUMEHT: 03HAKOMIIEHUE C MOJEISIMU KPUCTATUIMYECKUX
PELIETOK HEOPraHMUECKUX BEIIECTB — METAJUIOB MU HEMETaJIoB (rpadura u
aJIMa3a), CII0KHBIX BEILECTB (XJIOpPUAA HATPU ); UCCIEA0BAHUE 3aBUCUMOCTH
CKOpPOCTH XUMHUYECKOM peakluu OT BO3/IEHCTBHS Pa3InUHbIX (PaKTOPOB;
HCCIIEJOBAHKE IIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IIPOLECCA
JMCCOIMALIMU KHCIIOT, IesIoueil U cosei (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPOBE/IEHUE OIBITOB, MIUTIOCTPUPYIOIIUX IPU3HAKU
NPOTEKaHUs peaklnii HFOHHOro oOMeHa (00pa3oBaHUeE 0Ca/iKa, BbIICICHUE
ra3a, 00Opa3oBaHUE BO/Ibl); ONBITOB, WITIOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue, peakiuu
pa3oKeHus, COEAMHEHNS); PACIIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C
IIOMOILBI0 KAYECTBEHHBIX PEAKIMI Ha UOHBI; PEILICHUE SKCIIEPUMEHTAIBHBIX
3a1a4y

HewmeTannel 1 UX coeauHEeHUS

2.1

OO01mas xapakTepucThKa raioreHoB. OCOOEHHOCTH CTPOESHHS aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHne u pu3nyeckue cBolcTBa
MPOCTHIX BEIIECTB — raJloreHOB. XMMUYECKHUE CBOMCTBA HA MPUMEpPE XJIopa
(B3auMoJielicTBHE C METaJlIaM1, HEMETaJUIaMH, 111eJI04aMu). XJI0POBOJOPO/I.
ConsiHasg KUCIOTa, XMMHUYECKUE CBOICTBA, MOJy4eHHUE, IPUMEHEHHE.
JlelicTBre XJ10pa U XJIOPOBOJIOPO/Ia HA OPraHr3M YesnoBeka. BaxkHeimme
XJOPUBI U UX HAXOXKJACHHE B IPUPOJIE

2.2

O6mas xapakrepuctika 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u pusnueckue
CBOICTBA NPOCTHIX BELIECTB — KUCIIOPO/1a U CEPBl. AJIOTPOIHBIE

Mo (pUKAIIMK KHCIIOPO/Ia U cepbl. XUMUYECKUE CBOWCTBA CEPHI.
CepoBoniopo1, ctpoeHue, pu3nveckrue 1 XuMuueckue cBoiictsa. OKcHIbl
cephl KaK MPeICTABUTENN KUCIOTHBIX OKCHI0B. CepHasl KUCI0Ta, (Pu3nYecKue
U XUMHYECKHE CBOICTBA (00IIME KaK MPEICTaBUTENS Kilacca KUCIIOT U
crenuduaeckue). XUMUIECKHE PEaKIIUH, JSKAIIUe B OCHOBE
IPOMBIIIJICHHOTO CII0c00a Noy4YeHus: cepHoi Kucnotsl. [Ipumenenue. Comu
CEpHOM KHCIIOTBI, KAaUeCTBEHHAs peaklus Ha cyib(ar-uoH. Haxoxaenue
Cepbl U €€ COCIMHEHNM B IpUpoAe. XUMHUUECKOE 3arpsA3HEHUE OKPYXKaIOLEen

26




2.3

2.4

Cpellbl COSIMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH, 3arps3HEHIE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €0 IIPEI0TBPAIICHUS

OO6mas xapakrepucTika 31eMeHToB VA-rpynmsl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUA. A30T, PaCIIPOCTPAaHECHHE B
npupoze, Gu3ndeckue 1 XuMHYeckre cBoiictBa. Kpyropopot a3ora B
npupoje. AMMHaK, ero pu3nuecKkue 1 XMMH4YeCKUe CBOMCTBA, IOJIyYeHUE U
npumMeHenne. Coiau aMMOHUS, UX (PU3HUYECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KayecTBeHHas peakuus Ha MOHbl aMMOHMs. A30THas KACJIOTa,
e€ monydenue, GU3NIECKUE U XUMUUYECKUE CBOMCTBA (00IIIHe KaK
IpeCTaBUTENIs Kiacca KUCIIOT U cnienuduyeckue). Mcnonb3oBanue HUTPAaToOB
U CcoJIeli aMMOHHMSI B KaUeCTBE MUHEPAJIBLHBIX YI00peHHA. XUMHUYECKOe
3arpsi3HEHUE OKPYKAOLIEH cpelibl COETUHEHNUIMU a30Ta (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB)

®ocdop, ammorponHsie Moaudukanuu Gpochopa, pusnueckre 1 XUMUIECKHE
coiictBa. Okcun docdopa(V) u docdopHas kucnora, pusndeckue u
XUMHUYECKHE CBOMCTBA, MmosryueHue. Vcnons3oBanue ¢pocdaroB B KauecTBe
MUHEPATBHBIX YI0OpEeHUI

2.5

O6mmas xapaktepuctuka 31eMeHToB IV A-rpymnmnel. Oco0eHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTENICHH OKUCIICHH. YTIEepO/I, aJUIOTPOITHBIC
MoaudUKaImK, pacpocTpaHeHHe B IPUPOAe, GU3HUeCKue U XUMUYECKUE
cBoicTBa. Ancop6uus. KpyroBopor yriepona B npuponae. OKCHabl yriaeposa,
uX (pu3uvecKkre U XMMUYECKHEe CBOMCTBA, ACMCTBHUE HA )KUBBIE OPTraHU3MBI,
MOJTydeHUE ¥ PUMEHEHHE. DKOJIOTUIECKHE MPOOIIEMBI, CBSI3aHHBIC C
okcuoM yriuepona(lV); runoresa rinodansHOTO MOTEIICHUS KIIMMATa;
NapHUKOBBIN 3P deKT. YrosibHasg KUCI0Ta U €€ CoNU, UX (pusnueckue u
XUMHUYECKHE CBOICTBA, MONy4YeHHEe U IpuMeHeHue. KauecTBeHHas peakiius Ha
KapOoHaT-uoHBI. Vcronb30BaHne kKapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CETbCKOM XO03SIHCTBE

2.6

[IepBoHauanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEINHEHUAX
yriaepoaa (MeTaH, 9TaH, 3TUIEH, alleTWIEH, 3TaHOJI, IJIULEPUH, YKCYCHas
kucaota). MIx cocraB u xuMuyeckoe crpoeHue. [lonstue o 6uonornuecku
Ba)XHBIX BEILIECTBAX: )KUpax, OeNKax, yriaeBoAax — U UX POJIU B )KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX
COEIMHEHUI

2.7

Kpemuuii, ero ¢usndeckre 1 XUMHYECKHUE CBOICTBA, MOJIyYCHUE U
npumenenue. CoequHeHus KpeMHus B ipupoe. OO01ue npenacTaBieHus 00
okcuze kpeMuus(1V) u kpemaneBoit kucnore. CUIHKATHI, UX UCIIOIB30BaHUE
B OBITY, MEJHIIMHE, TPOMBINIIICHHOCTH. BaskHeHIINEe CTpOUTEIHHBIC
MaTepuaibl: KepaMHKa, CTeKIIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnemsr
0€30MMacHOTO UCTIOIL30BaHMUS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM
KU3HU

2.8

XUMUYECKUH IKCTIEPUMEHT: U3ydeHUEe 00pa3I[0B HEOPraHMUECKHUX BEIIECTB,
CBOICTB COJITHOM KUCJIOTBI; POBEICHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPU/I-
HOHBI U H8.6JIIOI[CHI/I€ MMPU3HAKOB UX IMMPOTCKAHU,; OIBIThI, OTPAKAIOIINUC
buznyeckne 1 XuMUYEeCKHe CBOMCTBA TaJIOT€HOB U UX COEAMHEHUN
(BO3MOYHO HCITOJIb30BaHHE BUJICOMATEPHUATIOB); 03HAKOMJICHHE ¢ 00pa3amMu
XJIOPU0B (TAJIOTEHUIOB); O3HAKOMJICHHE C 00pa3iiaMu Cephl U e
COCAUHCHUAMU (B03MO)KHO HUCITIOJIB30BaHUC BI/II[eOMaTepI/IaJIOB); H&6JIIOI[€HI/IC
mpoiiecca 0OyTIJIMBaHUS caxapa ImoJ| ACHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM

27




KHUCJIOTBI; U3y4YE€HUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHON KUCIOTHI,
NPOBE/ICHUE KaYeCTBEHHOW PEeaKlny Ha CyIb(paT-uoH U HaOIII0ICHHE
npu3HaKa e€ NpoTeKaHus; O3HaAKOMJICHHE ¢ (PU3HMUECKUMHU CBOICTBAMH a30Ta,
dochopa u ux coenuHeHNH (BO3ZMOKHO UCIOIB30BAHUE BUICOMATEPHAIIOB),
oOpasnamu a30THBIX U (HOChHOPHBIX yI0OpEHNUH; MoTyYeHrne, cooupanue,
pacrio3HaBaHKUE U U3Y4YE€HUE CBOMCTB aMMHaKa; MPOBEJCHNE KaUeCTBEHHBIX
peakuii Ha MIOH aMMOHUS U Goc]aT-uoH U 3y4eHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C
MeZIbIo (BO3MOYKHO HCIIOJIb30BaHKE BUJICOMATEPHUATIOB); U3YyUEHHE MOIeTIei
KPUCTALIMYECKHUX PEETOK anmasa, rpaduta, QyuiepeHa; 03HaKOMIICHHE C
MPOLIECCOM a[cOPOLIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM MPOTHUBOTA3a; MOJTyYCHUE, COOMpaHUe, paclio3HaBaHHE U
M3YYEHUE CBOMCTB YITIEKHUCIIOTO ra3a; IpOBeCHIE KaueCTBEHHBIX peakluii Ha
KapOOHAT- M CHIIMKAT-HOHBI M U3YYEeHHUE MMPU3HAKOB UX MPOTCKAHHUS;
03HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOMN MPOMBIIIIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTallIbl B UX
COCTUHEHUS

MeTanibl ¥ UX COSAMHEHUS

3.1

OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUHU
UX N0JI0KeHMs B [leproanueckoi cucreMe XuMU4ecKux ieMeHToB [ .M.
Menneneesa u crpoenust atoMoB. CTpoeHue MetauioB. Metammueckas
CBS3b M METaJNINYECKasi KpUCTAJUIMUECKask PeIETKa. DIeKTPOXUMHUYECKUN
P HAPSKEHUM METAJLIIOB

3.2

3.3

dusnyueckue 1 XMMUYeCKHe CBoHCTBa MeTaisioB. Ob1e crnocoOsl
noJyiyueHust MetayioB. [ToHsATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHHMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH

[Ilenouynble METAILIBL: TTOJIOKEHKE B [leproanueckoil cucTeMe XMMHUYECKUX
anemeHToB J[.M1. MenneneeBa; CTpOEHHE UX aTOMOB; HAXOXJACHUE B IPUPOJIE.
dusnyueckue U XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
WU TUAPOKCHUIABI HATPHUA U KA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX
COCIMHEHUN

3.4

[llenouno3eMeNbHEIC METAJIIbI MATHUI U KAJIBIIUH: IIOJ0KEHHE B
Ilepnonnueckoi cucreMe xuMuuecknx anemeHTos .M. Menneneesa;
CTPOEHHUE UX aTOMOB; HAX0KJIEHUE B Npupoae. PU3NUECKUE U XUMUYECKHE
CBOMCTBA MarHus U KaJblus. BaxHenme coemnHeHns KanbIus (OKCHI,
TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AnromuHu: nonoxeHue B [leproanyueckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB
.. MenneneeBa; cTpoeHUE aTOMa; HaX0XKIEHUE B ITpupojae. Ousndeckre u
XMMHYECKHE CBOMCTBA aIFOMUHHUSA. AM(OTEpPHbIE CBOICTBA OKCUA U
TUAPOKCU]IA ATTFOMUHUS

Kenezo: monoxenue B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa; ctpoeHue aToMa; HaxoxAeHUe B Ipupoze. dusndeckue u
XUMHUYECKHE CBOMCTBA keme3a. OKCuabl, THAPOKCHU B U comu xene3a(ll) u
xeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

3.7

XUMHUUECKUH 3KCTIEPUMEHT: 03HAKOMJICHHE C 00pa3laMH METaJIOB U
CIUIABOB, UX (PU3MUECKMMHU CBOWCTBAMU; U3YUYE€HHUE PE3YIbTaTOB KOPPO3UU
METAJIJIOB (BO3MOYKHO MCTIOIB30BaHUE BUACOMATEPUATIOB), 0COOCHHOCTEH
B3aMMO/JICHCTBHS OKCH/IA KAJIBLIUS U HATPUsl C BOAOH (BO3MOYXKHO
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HCITOJIb30BaHNE BHICOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpoliiecca rOpeHust Jkeme3a B KUCI0po/ie (BOZMOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB IPOTEKAHMS KaYECTBEHHBIX PEAKIIUi Ha HOHBI
(Maraus, Kanblus, aToMuHA, [HHKa, xere3a(ll) u xeneza(lll), menu(ll);
HaOJIIOZICHUE U OMMMCAHKE MPOIIECCOB OKPAIIMBAHUS TIAMEHH HOHAMH
HATpHSs, Kajausl U KalblKsa (BO3MOXKHO MCIOJIb30BaHUE BUCOMATEPUAIIOB);
ucciea0BaHne aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U THAPOKCH/IA
[IMHKA; PEIlICHNE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme «BakHeilire MeTaibl
1 UX COCAUHCHHS

XUMHUSA U OKpY>Karollas cpenia

4.1

4.2

HoBble maTepuainbl 1 TeXHOIOTMHU. BeniecTBa u MmaTepuaiibl B TOBCEAHEBHOM
JKU3HM 4eJI0BEKa. XUMHs U 30pOBbe. be3omacHoe ncronb30BaHue BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas moMoIIb Npu XUMHUYECKUX 0KOTaxX U
OTpPaBJIEHUSX

OCHOBBI 2KOJIOTHYECKON TPaMOTHOCTU. XUMHUYECKOE 3arpsi3sHEHUE
okpyxaromieid cpensl [1JIK. Ponb xumMun B perieHnn 3K0JI0THYECKUX
npoOsuem. [IpupoaHbie HCTOYHHUKHU YTIEBOAOPOI0B (Yroib, MPUPOAHBIN Ta3,
He(Th), MPOYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3yuyeHue 00pas3I[oB MaTepHaioB (CTEKIIO,
CIUIaBbl METAJIOB, TOJIUMEPHBIE MaTEPUAIIBI)
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ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 IT03HABAa€MOCTH SIBJICHUH IIpUpoOabl, IOHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHUYECKOI HAYKH KakK obiactu COBPCMCHHOI'O
CCTCCTBO3HAHHUA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPhBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPECMCHHOT'O 06HIGCTB3.;
INOHUMAHHEC MECTAa XUMUU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX METOJaX IMO3HAHUs, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX UCCIICAOBAHNUA BCUICCTB U U3YUCHU A
XUMHNYCCKHX peaxunﬁ; YMCHHEC UCITIOJIB30BATb MOJCIIN AJIsL
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 chepax npodeccnoHATEHOM NeATETPHOCTH, CBSI3aHHBIX C XUMHUCH
Y COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSIX
XHUMUYECKON HayKH, YTO MO3BOJIUT O0YYAIOIIUMCS PacCMaTPUBATh
XUMUIO Kak cepy cBoeit Oymyrieii mpodeccnoHaIbHON
JESTENIbHOCTH U CeNaTh OCO3HAHHBIN BHIOOD XUMUU KaK
pOo(QHUIBLHOTO MTPEeIMEeTa MPHU TIEPEX0/Ie Ha YPOBEHBb CPETHETO
o01ero oopa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XMMHUYECKUX 3HAHUHN U YMCHHUEC IPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!

Ba)XHEUIIINE XUMUYECKHE TOHATHUS: XUMUUECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U
HEOJJHOPOJHAsl CMECh, OTHOCUTEINIbHBIE aTOMHAsI U MOJIEKYJIsIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN
00BEM, OKCHJI, KUCII0Ta, OCHOBaHME, COJIb (CPEeIHss), XUMUUYECKast
pEaKLMsl, peaKLIUU COEINHEHMS], PEAKLIUU PA3JI0KEHUS, PEaKLIUU
3aMelleHus], peakuu oOMeHa, TerIoBoi 3d ekt peakuu, K30- U
SHJIOTEPMHUUYECKHUE PEAKIIMH, PACTBOP, MAacCOBas 10JI1 XUMUYECKOTO
AIIEMEHTA B COEIMHEHNH, MaccoBasi J10JIsl M MIPOLIEHTHAs
KOHIIEHTpALUs BEILIECTBA B PACTBOPE, PO ATOMA, JIEKTPOHHBII
CJION aToMa, aTOMHasi OpOUTAlIb, PAJYC aTOMa, BAJICHTHOCTb,
CTETIEHb OKUCJIEHNS, XUMUUECKAs CBSI3b, AEKTPOOTPULIATENBHOCTD,
MOJISIPHAS M HENOJISIpHAs! KOBAJICHTHAs! CBSI3b, NOHHAS CBSI3b,
METAJUINYECKAs CBSA3b, KPUCTAIIMUECKAs pEIETKA (aTOMHas1, HIOHHAs,
MeTaJuIn4yecKast, MOJIeKyJIsipHasi), MOH, KATUOH, aHHOH, AIEKTPOJIHUT U
HEDJIEKTPOJIUT, MIEKTPOIUTHYECKAs JUCCOLMALNS, PEAKIIMA HOHHOTO
00MeHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEND U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, 00paTUMBbIE U HEOOPAaTHUMBbIE PEAKIIUH,
CKOpPOCTb XUMUYECKOH peakiuu, katanuzarop, [TJ1K, koppo3us
METAJUIOB, CILUIABbI
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2.2

OCHOBOIIOJIATalOLI1E 3aKOHBI XUMUU: 3aKOH COXPAaHEHUsI MacChl,
nepuoanueckuil 3akoH J1.M1. Meneneena, 3aK0H IOCTOSHCTBA
COCTaBa, 3aKOH ABOraJipo

3.1

TEOpHUHU XUMHHU:. AaTOMHO-MOJICKYJISIpHAas TCOpUA, TCOPU
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanumn

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE MTPaBUIBHO UCTIOIh30BATh H3yYEHHBIC BEIIECTBA U
MaTepHalbl (B TOM YKHCIIe MUHEPAJIbHbBIC YIOOPCHHUS, METAILTBI U
CIUTaBbI, MPOAYKTHI MIEPEPadOTKH MPUPOIHBIX HUCTOUHUKOB
YTJI€BOJOPOAOB (YTIJIsA, TPUPOTHOTO Ta3a, HEPTH) B OBITY, CETLCKOM
XO03SICTBE, HA TIPOU3BOCTBE U IOHUMAHUE 3HAYCHHUSI )KUPOB,
OEJIKOB, YIJIEBOJIOB JIJIsl OpraHU3Ma YeJI0BEKa; YMEHUE
MIPOTHO3MPOBATH BIIMSHUEC BEIIECTB U XMMHYECKHUX TPOIECCOB Ha
OpraHU3M 4YeJI0BEKa U OKPYKAIOIIYIO IPHUPOTHYIO CPEIY

3.2

3.3

YMEHUE UHTErpUPOBaTh XMMUYECKHE 3HAHUSI CO 3HAHUSAMH JIPYTUX
y4eOHBIX IPEIMETOB

HaJINYME OIbITa PabOTHI C pa3IMYHBIMU UCTOYHUKAMH HH(pOpMaLUU
10 XMMUM (Hay4Has ¥ Hay4HO-TIOIYJISIpHAs JIUTepaTypa, CJI0BapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(I)OpMaI_[I/H-O O BCIICCTBAX, UX
MNPEBpAICHUAX U NPAKTUICCKOM IIPUMCHCHHUHN U YMCHUC
HCIIOJIB30BaTh €€ AJI PCIICHU A y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aJa4d

7.1
7.2
7.3

Brnanenne ocHOBaMU NOHATHWHOTO anmapaTa i CMUMBOJIMYECKOTO
A3bIKa XUMUU JIJIS1 COCTaBJICHUS (POPMYIT HEOpraHMYECKUX BEIECTB,
YPaBHEHHH XMMHUYECKUX PEAKLIUI; OCHOBAMH XMMHUYECKON
HomeHkJIarypsl (IUPAC u TpuBHanbHOiA)

YMeHue oObICHATH CBsI3b MOJIOKEHUS dlieMeHTa B [lepuonnyeckoit
CHUCTEME C YHUCIIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB U 3apsia sapa, oOliee Yucio
3JIEKTPOHOB), paclpeIeIeHUEM JIEKTPOHOB M0 SHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs

[IpencraBnenue o NEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJinyC aroma,
AIEKTPOOTPHUIIATEIHFHOCTD ), TPOCTHIX U CJIOKHBIX BEIMIECTB OT
MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B Majbix
nepuojax U riIaBHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOSHUS
aToMma

YMeHnue kinaccupuuupoBarh:
XUMHNYCECKHUEC DJICMCHTHI
HEOPTraHWYECKHE BEIIECTBA
XUMHYCCKUEC pCAKIITNHA
YMeHue onpeaensiTh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3aps/g
HOHa

8.2

BU/JI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYpPHI B
COCTMHEHUSIX
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XapakTep Cpelibl B BOJAHBIX PacCTBOpaxX BEUIECTB (KHUCIOT,

8.3 o
OCHOBaHHUI)

8.4 OKHCITUTENh U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBath (GU3NYECKHE U XUMHUECKUE CBOMCTRA!
IPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, anmMas,

9.1 KpeMHHH, a30T, hochop, cepa, XJI0p, HATPHH, KW, MATHUH,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)

CJIOXHBIX BEIIIECTB, B TOM YHCIIE MX BOJAHBIX PACTBOPOB (BOAA,
aMMHUaK, XJIOPOBOJIOPO/I, CEPOBOIOPOA, OKCUIBI U TUIPOKCHIBI

92 metauioB |-l1A rpynm, antomunust, menu (1), nunka, sxenesa (Il u

' I11), oxcunst yraepoaa (Il u 1V), kpemuus (1V), azota u pochopa
(I'u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTas1, a30THAs,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3UPOBATH U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B

9.3 3aBHCHMOCTH OT HX COCTaBa M CTPOCHNUS, IPHMCHEHNE BELIECTB B
3aBHCHMOCTH OT UX CBOMCTB, BO3MOXHOCTh TPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX

10 YMeHHne COCTaBIATh MOJICKYJISIPHBIE U HOHHBIE YPaBHEHUS PeaKIIHid,
B TOM YHCIIC:

10.1 peaxkiuii HOHHOro OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIU

103 WUTIOCTPUPYIONINX XUMHIECKUE CBOWCTBA U3YYCHHBIX KJIACCOB
(Tpyrim) HEOPraHUYECKUX BEIIECTB

10.4 MOITBEPIKTAOIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTY HUMH

11 YMeHue BBIYUCISTE (MIPOBOJUTH PACUETHI):

111 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTA B COSMHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YPaBHEHUSAM XUMHYECKHUX PEAKINA U HaXOAUTh KOJIHYECTBO
BEIIECTBA, 00BEM M Maccy peareHTOB WM IIPOJTYKTOB PEAKIINU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH METO/IaMU HAyYHOTO MMO3HaHUA (HaOI0IeHHE,

191 HU3MEepeHHe, SKCIIEPUMEHT, MOJICITHPOBAHUE) TTPH H3YICHHUH
BEIIECTB U XUMHUYECKHX SBJICHHI;, yMeHHE chOpMyTHpOBaThH
po0JIeMy H TTPEUIOKUTH ITYTH e€ pelIeHus

192 0e30macHOM pabOThl C XMMHYECKUMH BEIIECTBAMH, XUMUYECKON
MOCYI0H ¥ TabopaTOpPHBIM 000pYI0BaHUEM
paBUJIaMy OE30MACHOTO OOpAIEHHS C BEIECTBAMH,
HCIIOJIb3YEMBIMHU B TTIOBCETHEBHOM JKH3HHM, ITPABUIIAMH TTOBEJICHUS B

123 HeNsAX cOepekeHus 3J0POBbS  OKPYKaIOLIeH MPUPOTHON CPE/IbI;
MOHMMaHUE Bpena (0MacHOCTH) BO3JCHCTBHS HA KUBbIE OpPTraHU3MBI
ompeeIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U
MIPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS

13 Hannuue npakTuyecKkux HaBbIKOB IUIAHUPOBAHMS U OCYIIECTBICHUS

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB:
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13.1

13.2

13.3

U3YYEHHUE U onucaHue GU3NYECKUX CBONCTB BEIIECTB;
O3HAKOMIJICHHC C (I)I/I3I/I‘-IGCKI/IMI/I U XUMHNYCCKUMMU SABJICHUAMU,
OIBITHI, WITFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUYECKUX
peakuui

u3ydeHre cnoco0OB pa3aeneHHus cMecen

MOJIy4eHUE KUCTOPOJa U U3YUYEHUE €0 CBOWCTB; MOJyUYCHHE
BOJIOPO/Ia U U3YYEHHUE €r0 CBOWCTB; MOJYYCHHUE YTIIEKUCIIOTO ra3a u
M3y4YEHUE €ro CBOMCTB; MOJyYeHHEe aMMUaKa U U3yUYE€HHE €TO0
CBOMCTB

134

135

13.6

[IPUTOTOBJICHHE PACTBOPOB C OMPEIEeNIEHHON MacCOBOM oei
PacTBOPEHHOTO BEILIECTBA

MIPUMEHEHHE WHIUKATOPOB (JJaKMyCa, METUIIOpaHKa 1
dbeHondTanenHa) I ONPEACICHHUS XapaKTepa Cpeibl B pacTBOpax
KHUCJIOT U ILIeJIoYei

HCCJICZIOBAaHHUE U OITMCAHUE CBOMCTB HEOPIaHWYECKHUX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3aUMOJICUCTBHS KUCIIOT C METAIJIaMH,
OKCHJIaMH METAJLJIOB, PACTBOPUMBIMHU U HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; TIOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHUE OJIHOTO METaJljla IPYTUM U3 PacTBOpa COJIH;
uccieoBaHre aM()OTEPHbBIX CBONCTB r’MAPOKCHUIOB aTlOMUHUS U
LIMHKa

13.7

13.8

pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM: «OCHOBHbIE
KJIACChI HEOPTAaHUYECKUX COCTUMHEHUI; «DIEKTPOIUTUYECKAS
auccouuanusy; «BaxxHennue HeMeTaIbl U UX COSINHEHUS;
«BaxxHelmme MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE YKCIIEPUMEHTBI, WILTFOCTPUPYIOIIUE TPHU3HAKU
NPOTEKaHUs PeaKkluii HOHHOrO OOMEHa; KaueCTBEHHbIE peaKkIMK Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HOHBI: XJIOPHI-, OPOMHU/I-,
uoua-, cynbdart-, pocdat-, kapOOHaAT-, CHIIMKAT-AaHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUS, MarHUS, KJIBIHS,
AMIOMUHMUS, kenesa (2+) u xkenesa (3+), meau (2+), IMHKA

14

YMmeHnue:

141

MMPEACTaBJIATH PC3YJIbTATHI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/III W BBIABJIATH OMIIUPUYCCKHC
3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh CBSA3HM MEXAY peajbHO Ha0JI0/1aeMbIMU
XUMUYECKUMH SBJICHUAMU U IIPOLECCAMU, IPOUCXOASAIINMU B
MakKpo- ¥ MUKPOMHUPE, 0OBICHATh MPUUUHBI MHOTOOOPAa3Hsl BEIIECTB
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INEPEYEHbD 2JIEMEHTOB COJAEP)KAHMUSA, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMUHN

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

1
11

1.2

1.3

[lepBoHaYaTBEHBIC XUMUYECKHUE TTOHITHS

UucTtsie BemecTBa U cMecH. CIIocoOBI pa3eieHus CMecei

ATOMBI ¥ MOJIEKYJIbl. X UMUUECKHUE IeMEeHThI. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocThie U CIIOKHBIC BEIIECTRA.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIeMeHTOB. CTETICHD
OKUCIICHUS

14

1.5

1.6

3aKOH ITOCTOSTHCTBA cocTaBa BellecTB. OTHOCHTEIbHAS aTOMHasI Macca.
OTHOCHUTENbHAS MOJICKYIApHAs Macca. MaccoBast 10JIT XUMUYECKOTO DJIEMEHTA B
COEIUHEHUN

KonmuecTBo Bemecta. Monb. Momnsipaast Mmacca. MoJsipHBI 00BEM Ta3oB.
B3anMocBA3b KOTMYECTBA, MACCHI M YACHA CTPYKTYPHBIX €IMHUIL] BELECTBA
dusnvecKkre 1 XUMUYECKHE ABICHHUA. XUMHYECKasl Peaklns U €€ MpU3HaKu. 3aKOH
COXPaHEHHS MaccChl BEIIECTB. XUMUYECKHE YPaBHEHUS

ITepunonnueckuii 3akoH u [lepuoauueckas cucremMa XuMu4eckux 3nemeHTos J[. .
MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

ITepunonnueckuii 3axoH. [lepuonnueckas cucreMa XuMudeckux anemenros .M.
Mengeneesa. [lepuoas! u rpynnsl. @u3ndecKuii CMbICI IOPSIKOBOIO HOMEPA,
HOMEPOB MEpHOJa U IPYTIHI 2JIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonbl. OnekTpoHsl. CTpoeHMe

AJNIEKTPOHHBIX 000JI0YEK aTOMOB MEepBhIX 20 XUMUYECKUX 31eMeHTOB |lepromnyeckoit
cucremsl .. MenneneeBa

2.3

3.1

3aKOHOMEPHOCTH B U3MEHEHUU CBOHCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX
MIePUOJIOB, KaJusl, KaJIbIus (pagnyca aTOMOB, SJIEKTPOOTPUIIATEILHOCTH,
METAINTNYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB) M MX COEIMHEHUI B COOTBETCTBUH C
MIOJIOXKEHUEM JIEMEHTOB B [leproandeckoil cucreMe U CTpOSHHUEM UX aTOMOB

CTpOeHI/Ie BCIICCTBA

Xumudeckast cBsi3b. KoBaneHTHas (TosipHas M HEMOJISIPHAS) CBSI3b.
DIEeKTPOOTPHUIIATEILHOCTh XUMUUECKHX AJIEMEHTOB. MloHHast cBs3b. MeTamueckas
CBSI3b

3.2

Tuns! KpUCTAUIMYECKUX PEMIETOK (aTOMHAsI, MOHHAS, METAJNINYECKas), 3aBUCUMOCTh
CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMUECKOMN PEMIETKY M BUJIa XUMUYECKOMN CBSI3U

41

Baxueliie npeacTaBUTeN HEOPraHUYeCcKux BenlecTs. HemeTamibl u ux
coequHeHus. MeTalibl U UX COeIUHEHUS

Knaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX COCTUHEHUI: OKCHIOB
(coneoOpa3syoliye: OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE) U HECOIe00pa3yIOIIUE;
OCHOBaHUH (I1E10YN U HEPACTBOPUMbBIE OCHOBAHMS); KHCIIOT (KUCIIOPOICOEpIKaIne
1 OECKHUCIOPOIHBIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJEH (CpEAHMX M KHCIIBIX)

4.2

Du3nvecKre U XUMUIECKHE CBOMCTBA IPOCTHIX BELIECTB-HEMETAIIOB: BOJIOPOAA,
XJIopa, KUCJIOpOJa, Cephl, a30Ta, ¢pochopa, yriepoaa, KpeMHHUS

4.3

du3nyecKkre U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPUS,
KaJIusl, MarHusi ¥ KaubIIus, allFOMUHMS, XKeae3a. DJICKTPOXUMUIECCKUN psill
HanpspKEHUH METaIIIIOB

4.4

®u3NYEeCKHe U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COETMHEHUI HEMETAIIJIOB:
XJIOPOBOJIOPOA, CEPOBOIOPOIA, AMMHAKA

4.5

dusnyeckre U XUMHUIECKUE CBOMCTBA OKCHIOB HeMeTaiutoB: cepsl (1V, V1), azora(ll,
IV, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V). Ilonyuenne okCumoB
HEMETAIIOB
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Xumunueckue cBoicTBa okeuaoB: MetaiuioB |A—IA rpynm, muaka, memu(ll) u sxenesa(ll,

4.6
I1). TTomy4eHre OKCUIOB METAIIOB
XUMHUYECKUE CBOWCTBA OCHOBAHUH 1 aM(OTEPHBIX THAPOKCUIOB (HA IPUMEpPE

4.7 THAPOKCHIIOB aJTFOMUHMUS, XKele3a, InHKa). [lomyyuenrne ocHoBaHMiT 1 aMbOTEpHBIX
THIPOKCHUJIOB
OO6mme XUMUIECKHIE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOIHOMN, CEPOBOIOPOTHOM,

48 CEPHUCTOM, CEpHOI, a30THOM, (hoCPOPHOH, KPEMHUEBOM, yroabHOU. OcoObIe
XUMUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM U a30THOM KucaoT. 1losyuenue
KHCJIOT

4.9 OObure XUMUYECKUE CBOWCTBA cpeaHuX coneil. [lomydenue comneit

410 [Nony4enue, codnpanue, pacrno3HaBaHue BOAOPOIa, KUCIOPOIa, aMMHAKa,
YIIIEKHUCIIOro ra3a B 1a00paTopuu

411 [Tomryuenue aMmMuaka, CepHOI W a30THOM KUCIIOT B IpoMbIiuieHHoCTH. OO01me
CIOCOOBI MOJTyYCHHSI METAIJIOB

4.12 I'eneTnyeckast CBsI3b MEXKAY KIaccaMy HEOPTAaHUIECKUX COEIMHEHUH

5 XVWMUYECKHE PEeaKIinu
Knaccndukanus XuMUYECKUX pEaKIUi Mo Pa3IMYHBIM MIPU3HAKAM: TI0 YUCITY U

51 COCTaBYy YYaCTBYIOIIHUX B PEAKITUH BEIECTB, IO TEIUIOBOMY 3 (eKTy, 1o N3MEHEHHIO
CTETICHEH OKHMCIICHUS] XUMHYECCKHX JIEMEHTOB

59 TemumoBoii 3¢ (heKT XUMIIECKON PeaKIliy, TEPMOXUMUIECKHAE ypaBHEHH. DK30- U
SHJIOTEPMUYECKUE peakiuu. TepMOXIUMUYECKUE YPaBHEHHS
OKHUCITUTENHHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEIH.

5.3 [Iporecchl OKHUCIIEHUS U BOCCTAHOBIICHHS. DIIEKTPOHHBIN OaaHc
OKHCIIMUTEIbHOBOCCTAHOBUTENILHON pEaKIMU

54 Teopus 3neKTPOTUTHUECKOM Auccounanuu. KaTnoHsl, aHHOHBL. DJIEKTPOJIUTHI U
HERIeKTPoNuThl. CHIIbHBIE U ci1a0ble 3eKTponnThl. CTeneHb JUCCOLUaun

55 Peaxiun HOHHOTO oOMeHa. Y ciioBus MpOTeKaHuA peakurii HFOHHOro 0OMEHa, TIOJIHBIE
W COKpalIéHHbIC HOHHbBIC YPaBHEHUS peaKiui

6 XuMHS ¥ OKpY’Karollas cpeaa
BemectBa u Matepuansl B IOBCEAHEBHOM KU3HH YenoBeka. besomacHoe

6.1 WCTIOJIb30BaHKE BEIIECTB U XUMHUYECKHX peakiuii B tabopatopuu u Obity. [lepBas
MOMOIIb MPH XUMUYECKHUX 0YKOTaX M OTPABIICHUSIX
XuMmuuecKoe 3arps3HeHue OKpY Karolel cpelibl (KUCIOTHBIE O], 3arps3HeHHe

6.2 MOYBBI, BO3yXa U BOZOEMOB), ClIOCO0BI ero npeaoTspamieHus [Ipeaensnas
nonyctumas konueHtpanus Bemects (I1/1K). Ponb xuMuu B penieHnn 3K0I0rH4ecKux
npobnemM. YcuieHue NapHUKOBOT0 3G ¢eKTa, pa3pylleHHe 030HOBOTO CIIOs
[Ipumenenue cepsl, azota, Gpocdopa, yriaepoaa, KpeMHUS U UX COSTUHEHUH B OBITY,
MeJIUIUHE, TIPOMBIIIIIEHHOCTH H CENIbCKOM X03siiicTBe. [IpuMeHeHre MeTaluioB 1

6.3 CIJIaBOB (CTallb, YyT'yH, JIOPATIOMUHUHA, OpOH3a) B OBITY U MPOMBIIIUIEHHOCTH UX
coeauHeHuid. [ToHsITHE O KOPPO3UN METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT
KOppO3HHU

6.4 [TpupoaHbIe UCTOYHUKH YTIIEBOAOPOIOB (YrOJb, TPUPOIHBIHN ra3, HEPTH), MPOAYKTHI
WX niepepadboTKH (OEH3MH), HX POJIb B OBITY M IPOMBIILIEHHOCTH
[NepBoHayabHbIE MOHTHS 00 OPTaHHMYECKHUX BEIIECTBAX KaK O COSIMHEHHUSX YIIIepo/ia

6.5 (MetaH, TaH, STUIIEH, alleTHJICH, 3TaHOJL, TIIMLEPHH, YKCycHas kuciota). [lonstue o
OMONOTMYECKH BaXKHBIX BELIECTBAX: )KUPaX, OENIKax, yriaeBoAax — U UX POJIH B )KU3HU
YenoBeKa

7 Pacuérsr:

7.1 1o (hopMysIaM XUMHUYECKUX COSANHEHUN

7.2 Macchl (MaccoBOH) JOIH PaCTBOPEHHOTO BEIIECTBA B pacTBOpPE
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7.3

10 XUMHNYCCKHUM YPaBHCHUAM
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI IJIS1 YYEHUKA
» Xumus: 8- kitacc: 6a30BbIH YPOBEHb: YUEOHUK; 5-¢ U3/IaHue, epepadboTanHoe, 8 kiacc/
Ia6puensu O.C., Octpoymos W.I'., CnagkoB C.A. AknmonepHoe o01ecTBo «M31aTeascTBoO
«IIpocBenienue
» Xumust: 9-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U31aHue, nepepaboTannoe, 9 kimacc/
lMadpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A. AxkunonepHoe o6mectBo «M3nareascTBo

«IIpocsemenune»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

Mertoanueckue aannbie - https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bub6muorexa [ITOK https://m.edsoo.ru/7f4131ce
OtkpeIThii ypok https://urok.1sept.ru/
Hudoypox https://infourok.ru/
OTkpbITas ceTh paboTHHUKOB 0OpasoBanus https://nsportal.ru/

OI'BHY UHcTuTyT cTparernu pa3Butus oopazoBanus Poccuiickoil akageMun o0pa3oBaHMsL.
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