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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XMMHUM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHMsl, PEICTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eepaibHOM paboyeld mporpaMmMbl BOCITUTAHUS
M ¢ Yy4€TOM KOHIICNIMM TMpenojiaBaHusi ydyeOHOro mnpenMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOy4eHMs, BOCHHUTAHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMHU Y4EOHOIO
npeaMera, yCTaHaBJIMBAECT o0si3aTenbHOE peAMETHOE coJiepXKaHue,
NpeaycMaTpUBAET paclpelelieHue €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE M
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XHMHUHU C YU4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAeNsieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yYEHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATEIBHOCTH OOY4YarolIerocsi Mo OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXXKUT OCHOBOW [t (HOPMUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHSI 4YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuyenue xumuu:

CIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEM i CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
OoOy4aromuxcsi, HABBIKOB HMX CAMOCTOSITETbHOW  y4eOHOW  JCSTeNbHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHenupuKol HAy4YHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
[[EJTOCTHOTO B3IJIsi[a HA €IMHCTBO MIPUPOIBI U YEIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHMH XHMHUHM OOECHEUYHMBAIOTCS CHEelU(PUKON
collepkKaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOT0 moaxoja Kk e€ m3zydeHuro. ColepxaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MOHSATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUNA O XUMUYECKOM
peakiuu. OO0e 3T CHUCTEMbl CTPYKTYPHO OpraHM30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa JI. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKON CBSI3U;

— TpelncTaBlieHUd 00 AJIEKTPOJUTUYECKON JUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITIOTHSS (YHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOTYUYCHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABIICHUS O XUMAYECKOU COCTABIISIOIIEN HAYYHON KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3ydeHne XMMUU NPOUCXOAUT C MPUBJICUECHUEM 3HAHUW U3
paHee HU3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaIUH MUpy,

«buonorus. 5-7 knacce» U «Pu3mKa. 7/ KIacc.

[Ipy w3ydyeHUH XUMUU TPOUCXOAUT (POpMUpPOBaHUE 3HAHUK OCHOB
XUMHUYECKON HayKW Kak 00JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4eOHOTO TpeaAMETa COCTOUT B (DOPMUPOBAHUH CHUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUIECKUX TTOJIOKEHHM, TOCTYITHBIX
00001IeHnlI MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKd, B



OpUOOIIEHHH K HAayYHbIM METOJaM T[O3HAHMUS TPU HU3YYCHUH BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENbHOM U Y4yeOHO-HCCIEA0BATEIbCKOM
JeSATEIbHOCTH, OCBOCHHMM TMpaBWi 0OE€30MacHOTO OOpallleHus C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHUSI HA  CHCTEMAaTHYECKOE IPUOOIIEHUE
o0yJarommxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCI0BU, CITIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTBbITa Pa3HOOOpPa3HOW MAEATEIHLHOCTH, MO3HAHWA W CAMOIMO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOwmENd (PYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBACHATh M OLICHUBATh SIBJICHUS
OKPY’KaIOILIEr0 MHUpa, WCIOJIb3Ys 3HAHUS U OMbIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHATD UX MPU PEIICHUH TPOOIEM B TOBCETHEBHOM KU3HUA U TPYAOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y oOyyarommxcs TI'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHMM [UIsi BBIPAOOTKH SKOJIOTHMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIMTAHHID HA OCHOBE YCBOEHHUS OOILEYEIOBEUECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Hpo¢uis W HanpaBiICHHOCTH JajbHEHIIEro
oOy4JeHHUs.

Oo11ee ynciio 9acoB, OTBEACHHBIX ISl N3YUCHHsI XUMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisieT 136 vacos: B 8 kimacce — 68 yacoB (2 4daca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAs aToMHas Macca. OTHOCHTENIbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMUYECKOT0 JIEMEHTA B COCIUHEHUN.

KomungectBo BemiectBa. Moib. MossipHasg macca. B3auMocBs3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYpHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

®u3znyeckre U XUMUYECKUE SBJICHUS. XUMHUYECKasi peakusl U e€ MpUu3HaKu.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKINM (COeMHEHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepuUMenm

3HAKOMCTBO C XMMHUYECKOM IMOCYIOH, NMpaBUiaMu padoOThl B J1a0OpaToOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U ONUCAHUE
bu3MYecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIO/ICHNE
dbusndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTNIEHWE U KOHJEHCAILMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SIBJICHUH, HAOIIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX pEeakiui (pasiioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3joxKeHUe THAPOKCUAA
memu (1) mpu marpeBanuu, B3auMoielicTBrE Kene3a ¢ pactBopom coiu meau (II),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbINIapUBaHUE, AUCTWILISALUSA, XpoMaTorpadusi, NpoBeIeHUE OYUCTKH OBAPEHHOU
CONM, HaOJIOJEHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJENIEH MOJIEKYII
(IIapOCTEPIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3JeMEHT M mpocToe
BemecTBo. Haxoknenuwe kucimopoga B MpUpoae, (U3Myeckne M XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxkcuabl. [lpumenenue kucnopoga. CrocoOsl



MOJIYYCHHUST KUCIIOpoJa B JIA0OpaTOpUU ¥ TMPOMBIIUICHHOCTH. KpyroBopot
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MaPHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHne Bogopoaa B Npupoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI ToTyueHust. Kuciaotsl
Y COJIN.

MonsipHbiil 00BEM ra3oB. PacyéTel N0 XUMUYECKUM YPaBHEHUSIM.

dusznueckrue CBOMCTBAa BOJbL. Boma Kkak pacTtBopuresb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnyueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM MetaiuioB H. H. bekertona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnyeckas CBs3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHECHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COAECPKAHUSI KUCIOPOJA B BO3AyXE, MOIYyUYCHHE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
MpeKpanieHus ropeHus (moxkapa), 03HaKoMJIEHUE ¢ 00pa3aMy OKCHUJIOB U OTIHCAHUE
WX CBOMCTB, TTOJIy4eHHE, COOMpaHue, PaciO3HaBAHNE U M3yUYE€HHUE CBOMCTB BOAOPOIa
(ropenue), B3aumomeiicTBue Bogopona ¢ okcugoM wmeau (II)  (Bo3mokHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJNYECTBOM
1 ™Momb, ucciemoBaHWE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METAJUIaMU (HATPUEM u
KaJibliieM) (BO3MOXHO MCHOJB30BAHME  BHUJAEOMATEPUAJIOB),



UCCIIeOBaHNEe O0pa3lloB HEOPTaHWMYECKUX BENIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M ILEJIOYEH,
u3ydyeHue B3aumoieiicteus okcua meau (1) ¢ pactBopoM cepHoOil KUCIOThI, KUCIOT
C METAJJIaMH, PEAKUUA HEUTpaIu3alny, MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECCHEHHE OJHOTO METalyla JpyrMM W3  pacTBopa COJM, PELICHHE
AKCIIEPUMEHTAIIBHBIX 33/ad 1o TeMe «BaxkHelmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

IMepuognueckud 3axkoH U Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leproanueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneera. KopoTkonepuoanas u qinuaHornepuoaHas hopmel [lepuoauueckoit
cucteMbl xumuueckux sneMeHtoB Jl. M. MenneneeBa. Ilepuoasl u TpyINIIbL
@uU3NYECKUN CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB MEPHOJIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u [leprnoanueckoil CUCTEMBI XUMHUYECKUAX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHast (TofisipHass YW HEMOJIApHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Ipouieccrl OKUCTEHNS M BOCCTAHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpaslloB BEIMIECTB METAIIOB M HEMETAJUIOB, B3aWMOICHCTBUE
TUAPOKCUIA IMHKA C pPACTBOPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX — OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemmnoie ceazu



Peanuzanus MeXNpeaIMETHBIX CBsS3€d NpH M3YYEHUHM XUMHHM B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MOHSATHSA: HAyYHbIM (pakT, TMIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJECKTPUUYECKUN 3apsjl, BEUIECTBO, TENIO, O00BEM,
arperaTHO€ COCTOSIHME BeIlecTBa, ra3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: potocuntes, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, TTOJIE3HBIC
HCKOIIAeMBbIE, TOILUIMBO, BOHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [leprnoanyeckas cucteMa XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOOB, KM, KaIbLUA U UX COCTUHECHHN
B COOTBETCTBUM C IIOJIOKEHHEM DJJIeMEHTOB B llepuoanueckoit cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJAbl XMMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeaklMii MO pa3IuyHbIM IpU3HAKaM (M0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHHUIO CTETEHEN OKHMCIEHUS XMMHYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U IHAOTEPMUUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[lonsiTue 0 ckOpoCTH XuUMUYecKoM peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonsarre o karammse. [IoHsTHE 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUMU M TOJO0KEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLMH. CocraBiieHue  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMl C  HUCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMHU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y clnoBuUsl MPOTEKaHUs peakluii MOHHOTO OOMEeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBAHUI1 U COJIeH B CBETE MPECTABICHUN 00 3JICKTPOIUTUYECKON TUCCOIMALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNnel.

Xumuueckuii IKCnepumMenn

O3HAKOMJIEHUE C MOJIETSAMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEILIECTB — METAJUIOB M HeMeTaIoB (rpadura W ajimasza), CIO0XKHBIX BEIECTB
(xJ10pHuaa HATpUs), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIUU OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEJOBAaHUE  AIIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MPOIIECCA TUCCOLMAIIMHN KUCIIOT, HIEI0Y€El U coel (BOZMOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEpPHUANIOB), IMPOBEACHHE OIBITOB, HWILTIOCTPUPYIOIINX
OpU3HAKKW TPOTEKaHUs peakuuidi HOHHOro oOMeHa (0Opa3oBaHME OcCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUi (TOpeHHe, peaklUu pPas3lIoKEeHUs,
COCIMHEHHUS), pAaCllO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIbIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

HeMmeranbl U HX coeUHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOIEHCTBUE
C MeTaJUlaMM, HEMeTajylaMu, Iuejaodamu). XiopoBojopoa. ComsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJy4YeHHUE, nOpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaxkHENIIINE XTOPUAbI U UX HAXOXKICHHUE B
IPUPOJE.

O6mras xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (u3nyYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJUIOTPONHbIE MOIU(PUKALUN KACIOPOAA
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK IPeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMUYECKUE pPEaKIUu, JeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHus CepHOW KuciaoThl. [IpuMeHeHue cepHoi
KUCIIOThL. COJIM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKIIMs Ha



cyiabdpaT-uoH. Haxoxnenue cepbl u €€ COEIMHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHUE B MPUPOJE,
¢duznyeckue u xumMmuyeckue cBoiicrra. KpyroBopot azora B npupojae. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, OMyYyeHUe U nmpuMeHenue. Conu aMMOHus,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS Kiacca KHUCIOT W CHelnu(UIecKue).
Hcrnonb30BaHnE HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPAIIbHBIX YJI0OPEHU.
XHWMHUYECKOE 3arpsS3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsS3HEHHE BO31yXa, MOYBbl MU BOAOEMOB). dDocdop, amIOTPOINHBIE
moaudukanuu docdopa, puznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kuciora, Qu3NUECKUE U XUMHUYECKUE CBOWMCTBA, IMOJIyYCHHE.
Hcnonb3oBanue (ochaTroB B KaUECTBE MUHEPATBHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIIECHUSA. Y TIEPO/, AJUIOTPOITHbIE MOJAU(PUKALINH,
pacnpocTpaHeHue B NpUpoje, PU3NYecKue U XUMUUECKHe CBOMCTBA. AncopOuusi.
Kpyrosopor yranepoga B mnpupoje. Oxcuabl yriaepona, uX (pu3MUeckue u
XUMHUYECKUE CBOMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbl, [OJYYEHUE H
pUMEHEHUE. DKOJIOTMYECKUEe MpoOIeMbl, CBsA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00ATBHOTO MOTEIUICHUs] KJIMMaTa, MapHUKOBBIN A(d@ekT. YromabHas
KUCTIOTa U €€ cold, UX (PU3NYECKHMe M XUMHUYECKHE CBOICTBa, MOJy4y€HUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Vcmonb3zoBanue
KapOOHATOB B OBITY, MEUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHavasIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIO0TA).
[TpuponHble MCTOYHUKH YIJIEBOAOPOJOB (yroyib, NPHUPOJAHBIN ra3, HEPTh),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, O€JIKax, YriieBoJax — U UX
poJiM B JKM3HM UeNOBeKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHnenue. CoequHeHHst KpeMHUs B ipupojie. OO01ire npeacTaBieHus 00 OKCUae
kpemuus (IV) u kpemuueBoii kucnore. CUIMKATHl, UX UCIOJIB30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelire cTpouTeabHble MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnaembr 6e30macHOTr0 MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TraJOr€HOB M HX COEJAMHEHUH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMy XJIOPUJIOB (TaJIOreHUI0B), O3HAKOMJICHUE ¢ 00pa3iaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0/IeHNE TIpoIiecca OOYTIMBaHMsI caxapa MoJ] AeCTBUEM KOHIIEHTPHUPOBAHHON
CEpHOI KUCIIOTHI, U3yUYEeHUE XUMUYECKUX CBOMCTB Pa30aBIIEHHOM CEPHON KUCIIOTHI,
pOBEJCHIE KaYeCTBEHHON peaklny Ha Cylb(haT-uoH U HAOII0/IeHUE MTPU3HAKa &
IPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOICTBaMM a30Ta, (ocdopa U HX
COEMHEHUH (BO3MOKHO HCIIOJIb30BAHUE BUJEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (pocopHbIX ynoOpeHui, moiayyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYCHUE
CBOICTB aMMHaka, MPOBEACHUE KAUYECTBEHHBIX pEaKUWd Ha HOH aMMOHHUS U
docar-uoH U U3ydEHHME TPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HW3YYEHUE MOJACICH KPUCTALIMYECKUX PEIIETOK ajiMasa,
rpadura, (QyiepeHa, 03HAKOMJICHHE C IPOILIECCOM aJCcOpOIUU PaCTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOrasa, IOJIy4YCHHE,
coOupaHue, pacrno3HaBaHUE M M3YYE€HHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
NPOTEKaHUsl, O3HAKOMJIEHWE C NPOAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEPUMEHTAbHBIX 3aJa4 Mo Teme «BakHeillline HeMeTamibl U HX
COEJIMHEHUSD.

MeTa/libl 1 MX COeIMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU
ux nosioxkeHuss B llepuogmueckon cucreme xumuyeckux siemeHtoB [, .
MenpeneeBa n ctpoeHus: atoMoB. CTpoeHHe MeTauioB. MeTtaumdeckas CBs3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKass  PEMmETKA.  DIEKTPOXMMHYECKUUA  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
cocoObl MoydeHus MeTamioB. [loHsATHE O KOpPpO3WM METauIoB, OCHOBHbBIE
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, 4YyTYH, TIOPATIOMUHIMN, OpOH32)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXJIECHUE B IPUPOJE.
@u3nuecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHabl U



TUJPOKCUJIBI HATpUS U Kanus. [ [puMeHeHne MEeI0uHbIX METAIIIOB U KX COCTMHEHUIA.

[[lenoyHno3eMenbHbIE METAJUIbl MAarHMid M KalblMH: IIOJIOKEHHE B
[leprognueckoi cucremMe xuMudeckux 3neMeHToB [[. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHUe B npupoac. Ouszndeckue u XMMUYECKUE CBOMCTBA MarHus U
Kanblus. Baxknenme coequHeHus Kaablus (OKCHI, TUIPOKCHU, coiin). JKEcTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AroMuHUIN: TI0JI0keHUE B [lepnoandeckor CHCTEME XUMUYECKUX DJIIEMEHTOB
J. . Menneneesa, cTpoeHuMe aToMa, HaxoKIeHHWE B npupone. Pusmdyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCUIA M THAPOKCHIA
AIIFOMUHUS.

Keneso: nonoxenue B Ilepuoandeckoi cucreMe XUMHUECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpO€HHME aroma, HaXOXXICHHE B npupone. Pu3NUEeCKHE WU
XUMHYECKHE CBOMCTBa jxese3a. OKCuabl, rTuapoKcuasl U cou xkenesa (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 0Opa3llaMud METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXHO
WCIIOJIB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIblIUS U HATpPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpoOLEcCa TOPEHUS XKeje3a B KUCIOPOAE
(BO3BMOXKHO  KCIOJIb30BAHME  BHUJIECOMATEPHUANIOB), MPU3HAKOB  IMPOTEKAHUs
KAQYECTBEHHBIX PEAKIIMI HA MOHBI: MarHus, KaJIbIMs, aJIOMUAHMS, [IUHKA, JKEJe3a
(IT) u xeneza (III), mequ (II), HabnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaJius W Kajablugd (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 1o Teme «Baxuelmue
METaJUIbl U KX COCTMHEHUS.

XuMHuA U OKpYsKawlas cpeaa

BemectBa m marepuanbl B NMOBCEIHECBHOW JKW3HM 4YeJIOBEKa. bezomacHoe
WCITIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momours npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Poab xuMun B pemieHrn 3K0I0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslloB MaTepuajioB (CTEKJO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie céazu



Peanuzamusi MeXNpeIMETHBIX CBSI3eW MpU H3yYeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIHOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblEe NMOHSTHSA: Hay4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccu(ukanus, MEepUOAUYHOCTh, HaAOIIOACHNUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHHE, TMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU], U30TOIIHI,
PaiOaKTUBHOCTb, MOJIEKyJIa, AIIEKTPUUYECKUI 3apsiz, POBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CiuiaBbl, (PM3HUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE IOPOJIbI, TOJIE3HbIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOy4eHHs XMMHUU B €IMHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, NPUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMM TOBEICHHUS U CIIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COITHAIIM3AIIMH 00YJarOIIUXCSI.

JIMYHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIECIUIO, TIOHUMAHHS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 0OILECTBA;

2) IPaKIaAHCKOT0 BOCIIUTAHUS

NPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTU TIPU BBINOJHEHUH
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBIMOJIHEHUH XHUMHYECKUX 3KCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHS K B3aHMOTIOHHMAaHUIO U B3aMOTIOMOIIIN
B IIpolIecce 3TOM y4eOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE
U TNOCTYIIKM CBOMX TOBApHILEH € MO3WLUMHA HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKUM M COCTaBIIAIOLIME
OCHOBY I TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHUS HAOJIOJAaEeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YUTATENhCKOM KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOM paboThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypoO, IOCTYHNHBIMA TEXHHUYECKHMMH CPEACTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
JESATEIIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JaJbHEHIIEeM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJEHUS AJIKOr0JIsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJIONEHUS TIpaBUI OE€30MAaCHOCTH TMpU OOpaIieHHH ¢
XMMHUYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3inyHoro posa,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  NPEAMETHbIX 3HAHUHW 1O  XUMHM, OCO3HaHHBIH  BBIOOp
WHIUBUYAIbHOM TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHOW Ipo(eCCUOHATBHON IEATEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpeie;

6) IKOJIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOLIECHUE K IPUPOJIE KaK UICTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, ITOHUMAHWE LEHHOCTH 3J0pPOBOTO U
O0e3omacHOoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICMXUYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJ 6€30MMACHOTO MOBEIEHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalLlUsX,
YTPOXKAOIIUX 310POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YYEHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, sl TOBBILLICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed HMX PEIIEHUs MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYMMBIE IS
(dbopMHUpOBaHUSI MUPOBO33pPEHUS OOILIIEHAYYHBIE MOHATHUS (3aKOH, TEOPUS, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, TNPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHMH U3 3TUX MpPEeIMETOB (HOPMHPOBATH MPEICTABICHHE O IEJIOCTHON



HAyYHOW KapTUHE MHUPA, U YHUBEpCAJIbHBIC yUeOHbIE NEeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWM: PacKPBIBaTh CMBICT XMUMHYECKUX TMOHATHHA (BBIIETSATH WX XapaKTEPHBIC
MPU3HAKHM, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH MOHSATUSMHU), HCIOJIB30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH HW3YYCHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMMUH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIE B XUMHH MOJICIbHBIC MTPEACTABICHUSI —
XUMHUUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMUueckas QopMmyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBISATH U XapaKTEpPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBEISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAU€CTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOPETEHHE ONbITa IO TUIAHUPOBAHWIO, OPTraHU3AMU U TPOBEIACHUIO
YUYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJIOM MpoIlecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 PE3yybTar, (OPMYIUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HHTEPIPETHUPOBATH WH(OpPMAIUIO
Pa3IMYHBIX BUJIOB W (DOPM TPEIICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICpXKAHUS, CIPABOYHbBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3alIpOChl IPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJii BBIOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/1a4 OMpPEIeIEHHOTO THIIA, TPUOOPETEHUE OMNbITA B
0o0JaCTH  MCHOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTHUMANBHYIO (POpMyY MpecTaBieHUs HHPOPMAIIN U
WUTIOCTPUPOBATh pElIaeMble 3aJa4d HECJIOKHBIMM CXEMaMH, JuarpaMMaMH,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
CpEbl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:

YMEHHUSI 33]1aBaTh BOIIPOCHI (B XOJ€ Auasiora v (WIn) TMCKYCCUH) IO CYLIECTBY
oOcykgaeMol Tembl, (QOPMYIMPOBATH CBOU NPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHUSI  TOPEACTaBIATh  IOJYYEHHBIE  PE3yJbTaTbl  MO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JelaTh MPEe3eHTalUI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI Y4eOHOrOo COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEJIbHOM U UCCIIEA0BATENIbCKOM 1€ TEIbHOCTH TP PEIIEHUH BO3HUKAKOIIUX
npoOjieM Ha OCHOBE Yuéra OOIMX WHTEPECOB U COTJIACOBAaHUS TO3UIUN
(0OcyxneHus, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINSI COBMECTHBIX
JIEUCTBUM, OTIPEJICIICHNE KPUTEPHUEB 10 OIICHKE KAYeCTBA BBIMOJHEHHOW pabOThI U
Apyrue).

PeryisiTuBHbIC YHUBEpPCAIbHBbIE YUeOHbIE 1eCTBHUS:

YMEHUE CaMOCTOSITEIbBHO ONpENeNsiTh LETu AeSTENbHOCTH, IJIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENBHO COCTAaBISATh WJIM KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JEMCTBUM TNPHU BBINOJHEHUM 33aJaHUN C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTAaTa 3asABJICHHON LIEJIU, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbI€ B YCIIOBUU 33JIaHUN.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHOH pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, crnenudpudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATEIBHOCTH MO  TOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUS PEaKIHii: peaKIuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
SJIpO aTOMa, AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, painyC aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMHUUYECKYI) CHMBOJUKY JUIsl COCTaBjieHUs (Gopmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIacCy COEOUHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepunoanueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00I1ee YnuciIo JIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HCOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (0 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XUMUYECKUX IMPEBpallCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE OIIEpPAI[N MBICIIUTEIBHOMN EATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEeMaTU3alrI0, KIacCU(pUKAIHUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — [JI1 M3YYEHUS! CBOMCTB
BEIIECTB M XHMMHMYECKHUX PpEAKUUH, €CTECTBEHHO-HAyYHbIC METObI
NO3HaHUS — HAOJIOJIEHUE, U3MEpPEHHUE, MOJIECIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEI0BATh MPaBHJIaM MOJIb30BAHMS XUMUYECKOUN TOCY10M U 1a00paTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuWiIaM oOpalieHusi C BEUIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB IO MOJIYYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(BomopoJia ¥ KHUCIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C ONMpPEAEIEHHOM
MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, (peHOoapTaNenH, METUIIOPAHXK

U Ipyrue).

K xoH1y oOyuenus B 9 Kkjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX MOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, AHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3PQeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTHMble pEaKLWH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pEaKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, AJJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBA3b (xoBasIeHTHas, MOHHAs,
MeTayuIn4yecKas ), KpuCTaInyecKas peiéTka, Koppo3us METAIIJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKON PEAKUUH, NPEIEIbHO JOMYyCTHUMAas KOHUEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU TIOHSTUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPEAENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHHHA 1o (opmyiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BATh
TabnnuyHyo Gopmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOoudHas
noarpynna (b-rpynmna)», manbsie u OOJBIIME MEPUOBI, COOTHOCUTH
0003Ha4Y€HHUs, KOTOPbIE UMEIOTCS B IEPUOANUYECKOM TabIuIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, OOUIee 4YHUCIO JJIEKTPOHOB U paCHpelesieHHEe UuX 0
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB W MX COCJUHEHUN B Mpejesiax MajbIX MEPUOJIOB U
INIABHBIX MOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy W COCTaBy YYacTBYIOIIMX B pPEaKIHUH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIMPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHHUSA JJIEKTPOJUTUYECKON JAHMCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMHUYECKHX TMPEBPALICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHLHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeauHEHHUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOM peaKInu;

co0JII01aTh MPaBUiIa MOJIb30BAHUS XUMHUECKOH MOCYI0M U 1a00paTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSAMH TI0 BBITOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucloro rasa);

TIPOBOIUTH PEAKIINH, TIOITBEPKAAIOIITNE KAaUeCTBEHHBIA COCTAB Pa3IMUHBIX
BCIIIECTB: PACIIO3HABATHh OMBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATHOHBI
AMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIHME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIepPAITUU MBICTUTEIBHON ACSITEIIBHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IeHNEe, CHCTEMAaTU3AIIUIO, BHISIBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJIS U3YYCHHS] CBOWCTB BEIIECTB U XUMUUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS — HaOIIOJCHUE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
N KosmnuecTBo yacoB
o
HaumeHoBaHue pa3iesioB u KounTtpoabHbie JJieKTPpOHHbIE (LU (ppPOBBIE)
n/n IIpakTH4yeckue
TeM NMPOrpaMmbl Bcero padoThbI o0pa3oBaTejbHbIEe pecypchl
padoTsbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MIOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bu6mmoteka [IOK
' MPaAKTUYECKOU AEATEIbHOCTU https://m.edsoo.ru/7f41837c
YeJoBeKa
BeiliectBa 1 XuMHYeCKHE bu6mmoteka [IOK
1.2 15 1
peaknuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20

Pazgen 2. llepnoauyecknii 3akon u [lepuoanyeckas cucreMa xumuueckux 3j1emMeHToB /1. . MennesneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHA

Ileproanueckuii 3aK0H U

21 Ilepunonnueckas cucrema 7 bubnnoreka [IOK
' XUMHUYECKUX 31eMeHTOB /1. 1. https://m.edsoo.ru/7f41837c
Menneneesa. CtpoeHue atoma
XuMuveckas CBA3b.
2.2 OKHCITUTEITEHO- 8 2 bubmmorexa [OK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKIIUN
b K
Uroro no pazneny 15 nommorexa [O

https://m.edsoo.ru/7f41837c

Paznen 3. BaxHelimue npeacTaBuTeu

HCOPraHU4Y€CKUX BEIIECTB

3.1

Bosnyx. Kucnopon. [Tonsitue

6

but6mmoreka [JOK



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

00 okcumax https://m.edsoo.ru/7f41837c
3.2 Bognopon. ITonsitue o kuciorax 8 bubmmoteka LIOK
' U COJISIX https://m.edso00.ru/7f41837¢c
33 Bona. PactBopsl. [Tonsitue 06 5 bubnnoreka [IOK
' OCHOBAHHMAX https://m.edsoo.ru/7f41837c
34 OCHOBHBIC KJIaCCHI 1 bubnuorexa [IOK
' HEOPraHUYECKMX COCIUHEHUM https://m.eds00.ru/7f41837c
Utoro no pazneny 30
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBTIIO 68

[TPOT'PAMME



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

9 KJIACC

KosmnuecTBo yacoB JJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3aesioB U TeM KounTtpoabHbie (uudposbie)
IIpakTnyeckue
NporpaMmsl Bcero padoThI o0pa3oBaTe/bHbIC
padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIUHI
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bub6numoreka LIOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nuoreka [IOK
' XHUMUYECKHUE PEaKIIMHU B PACTBOpPaX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HeMeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amorens https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 snemeHToB VIA-rpynnel. Cepa u eé€ 6 Buommorexa LIOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 brbmorexa [OK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUSI
OO01mmas xapakTepUCTHKA XUMHUICSCKIX
2.4 snneMeHToB [VA-rpymmnel. Yriepon u 8 1 2 bubmmorexa [JOK
' N PYIHBL P https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25



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

Paznen 3. MeTaJJIBI M BX COeMHEHUS

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HH YeJIOBEKA 3 bubmmorexa HOK
' 1 P https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuecTBo yacoB DJIEKTPOHHBIE
°
u@poBbIe
n/n Tema ypoka Konrportubie [MpakTuyeckune bp
Bcero | pa6orsi o0pa3oBare/bHbIE
padoThbI
pecypchbl

1 [Ipeamet xumuu. Posib XUMHM B )KU3HH 1 bubnuorexa [JOK
yejoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c

9 IlonsaTre 0 MeTo1axX MO3HAHUS B 1 bu6mmoteka I[IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHIEM)

4 Yuctele BemecTBa U cmech. CiocoObl 1 bu6nunoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Pa3genenue cmeceil (Ha mpumepe 1 1 bubmorexa HOK

a . PHUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPEHHOM COJIH)»
bu6mmoteka I[IOK
6 A 1
TOMBI M MOTICKYJIET https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmoreka [JOK
(CMMBOJIBI) XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[TepBBIe MOMBITKU KIACCUPUKAIIH

8 XUMHUYECKHX 3JIeMeHTOB. [ToHsATHE O 1 bubmmorexa [IOK

' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB

9 [Tepuoanueckuii 3aKoH u 1 bu6nunoteka [IOK

HepI/IOJII/I'-IeCKaSI CHUCTEMA XUMHUYECCKUX

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

snemenToB /1. V1. Menaeneena

10 [Tepuonpl, rpymIbl, HOATPYIIIIHI bubmiorexa LIOK
PHOZEL, TPYIIBL TOMPYH https://m.edsoo.ru/00ada52c
1 Crpoenue aromoB. COoCcTaB aTOMHBIX bubnmoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI04YEK
. bubnmoreka [JOK
12 aToMOB 31eMeHTOB [lepronueckoi
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHUYECKOTO
13 3JIEMEHTA 10 €r0 MOJ0XEHHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
1 JUIS pa3BUTUS HayKH U nipakTuku. /1. . bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIEAror U https://m.edsoo.ru/00ada96e
rpaXJIaHUH
15 [IpocTble U ClI0KHBIE BELIECTBA bubmmorexa LIOK
P t https://m.edsoo.ru/ff0d2a6c
16 DIEKTPOOTPULIATEIBHOCTh aTOMOB bubmuoreka [LIOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunoreka [IOK
17
Creneib okHCieHiA https://m.edsoo.ru/00adae28
bu6nuorexa [IOK
18 141
OHHAT XHMITICCIA CBA3H https://m.edsoo.ru/00adac34
19 KoBanenTHast nonsipHas XuMudeckas bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
20 KoBanenTHas HenossipHas XuMudeckas bu6mmoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

PesepBHeIit ypok. O6001IeHNE U

bubnuorexa [JOK

21
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
TemaTuyeckas nmpoBepoyHas padbota
22 Nel o Teme «CTPOCHII)/IC aTOMI'c)l bubsmorexa [IOK
) P ) https://m.edsoo.ru/00adb486
XumMmuyeckas CBSI3b»
23 ATOMHO-MOJIEKYJISIPHOE YUE€HUE bubmmorexa [IOK
YHApHOe ¥H https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIICCTB.
24 Xumuueckast popmyia. BaneHTHOCTD bubmmorexa LIOK
pMYyITa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMCHTOB
OTHOcuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
25
OTtHocuTeIbHAsE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
26 MaccoBas 10JIs1 XUMHUYECKOT0 bu6mmoteka [IOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
97 KomnnuectsBo Bemecrsa. Moiib. bu6nunorexka [IOK
Monspnas macca https://m.edsoo.ru/ff0d5230
- MonsipHblii 00bEM ra30B. 3aK0H bubnnorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciaenus o0béMa, KoIMyecTBa
29 BEIIIECTBA r'a3a MO €ro U3BECTHOM brosmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UITH 00BEMY
30 dOu3nyeckne 1 XUMUYSCKUE SIBJICHHUS. bubmuorexa [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy 1 ycoBus IPOTEKAHUS bu6muoreka [IOK
31 .
XUMHUYECKUX peaKkun https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUSI MacChl BEIIIECTB. but6mmoreka [JOK
32
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
33 Brruucnenus konmaecTBa, MacChl bubnuotexa [IOK



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BEII[ECTBA M0 YPAaBHEHUSIM XUMUYECKHUX
peakimit

https://m.edsoo.ru/ffod5708

Knaccudukanust XUuMHYECKUX peaKIui

bu6nmoreka [IOK

34 COCIMHEHMS, Pa3I0KCHHUS,
(coen P https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
35 sHIMKIIoneaucT. O000IICHUE 1 bubmorexa HOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alus 3HaHUH
Temarudeckas mpoBepoyHas padoTa
36 No2 o Teme «Bep eCTpBa u xnfmqecmle bubmmorexa LOK
- = https://m.edsoo.ru/ff0d4290
pEaKITUm»
Bo3ayx — cmecsk ra3on. Cocras
37 Bo3yXxa. Kucimopoa — ajneMeHT u bubmorexa [IOK
yxa. P https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyeckre 1 XUMHUYCCKHE CBOMCTBA
38 KHCTIopo/ia (peakiuyu OKUCICHUS bubmorexa HOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
CrniocoObl MosTydeHus: KUCI0poa B
39 71a00paTOPUH ¥ IPOMBIIIIEHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoaa
TennoBoii 3¢ ekt XuMudeckoi
40 pEaKIHH, TIOHITUE O but6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHHU, DK30- U https://m.edsoo.ru/ff0d4790
OHIOTEPMUYECKUX PEAKIIUIAX
TomnuBo (HedThb, yroiab U METaH).
41 3ar 513He1§1/1e(£03 yra CITOCOOBI e)ro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
42 [Mpaktudeckas padora Ne 3 o Teme bu6mmoreka [IOK
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«ITonyuenue u cobupanue Kucaopoaa,
U3yUYEHHE €r0 CBOHCTBY

https://m.edsoo.ru/ff0d4ae2

Bomopoa — aneMeHT u npoctoe

bubnuorexa [IOK

43
BelecTso. Haxoxenue B npupoe https://m.edsoo.ru/ff0d4dd0
44 ®duU3NYECKue U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4dd0
bub6nmoteka [IOK
45 II
OITHE O KHCTOTAx 1 COMX https://m.edso0.ru/ff0d50d2
46 Crioco0bI TOTy4YeHHS BOJOPOA B bubnnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 1o Teme
47 «ITomyuenue u coOupanue BOIOpoa bubmorexa [IOK
yi - p AOpOa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBONUCTBY»
Brrunciienus 00EMOB ra30B 110
48 ABHECHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P . peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
49 duznyecKkne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
50 CocraB ocHoBanwii. [Tonsitue 06 bubnuorexa [JOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachllieHHbIE
51 u HI;Hacmp eHHLIlzt aCTBOPBI B bubmmorexa [IOK
= p PBL https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIECTBa B pacTBOpe
[TpaxTrueckas padota Ne 5 o Teme
59 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [IOK
onpeaenEéHHON MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEWIECTBA»
53 TemaTuyeckas nmpoBepoyHas padoTa bubnuotexa [IOK
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Ne3 o Teme «Kucnoposa. Bogopog.
Bona»

https://m.edsoo.ru/ff0d6342

OKcupl: cocTaB, KiaccupuKaIus,

bubnuorexa [IOK

o4
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMMHYECKHUE CBOMCTBA
95 KHCJIOTHBIX, OCHOBHBIX H aM()OTEPHBIX bubmorexa LIOK
: P https://m.edso0.ru/ff0d664e
OKCHJIOB
56 OcHoBaHMSI: COCTaB, KJIACCU(PUKALINS, bu6nunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
57 [TosryueHne n XuMu4eCKUe CBOWCTBA bubnnorexa [IOK
OCHOBAaHMU https://m.edsoo.ru/ff0d67ca
58 Kucnotsl: cocras, kmaccudukarys, bu6nunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
59 [TosryueHne n XuMu4eCKHE CBOWCTBA bubnuoreka [LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
60 cnocoébljnlc[m )eHI/ISI XI/IMI/I‘-I;E)KI/IG bubmmorexa [IOK
. i ’ https://m.eds00.ru/00ad9474
CBONCTBA
[TpakTtuyeckas pabota Ne 6. Perenue
61 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI»
62 I'enernueckas cBA3b MEXYy KJIacCaMu bubmuotexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6nunoteka [IOK
63 0606 7
OOICHHE I CHETCMATHS A SHATHH https://m.edsoo.ru/00ad9cb2
64 Temartuueckasi mpoBepoyHas paboTa bu6muoreka [IOK

Ne4 110 Teme "OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYECKUX COSTUHEHUN"

65 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE 1 bu6mmoteka LIOK
peakiuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
1
66 OKHCIUTEIN U BOCCTAHOBUTEIN htts://m.edsoo.ru/00adb076
Pesepsueiil ypok. O0001IEHE
P P ilI bubnmoreka [JOK
67 CUCTEMATHU3AIA 3HAHNUH 110 TEME 1
https://m.edsoo.ru/00ad9ch?2
«Ctpoenne aroma. XUMUYIECKasi CBSI3b»
68 PeseprHblit ypok. O6001meHuE 1 1 bubnuoreka [LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I1O 68
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9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpouabnsie | IlpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX d1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanus n HoMmeHKIaTypa 1 bu6nuoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHuecKoM CBA3U U TUIIBI 1 bubnuoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
TemaTudeckas mpoBepoyHasi pabora

5 Nel no teme «IloBTOpeHue u 1 1
yriayOyieHre 3HaHU OCHOBHBIX
pa3zenoB Kypca 8 Kiaccay

5 Krnaccudukanus XuMHueckux 1 bubnuoreka [LIOK
peaKkuuii Mo pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [loHsiTHE 0 TOMOT€HHBIX U 1 bubmorexa LOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX

3 [ToHsITHE O XUMUYECKOM PABHOBECHH. 1 bubmuoteka [IOK

@akTOpHI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHUYECKOH PEaKINH U I10JI0KECHHE
XMMHMYECKOTIO PAaBHOBECUS

[TpakTrueckas padora Ne 1.

bu6mmoreka [IOK

9 «Pemenue sxcriepuMeHTaIbHBIX
p https://m.edsoo.ru/00addbfa
3amauy
10 OKHUCIUTENTbHO-BOCCTAaHOBUTEIHHBIC bubmuoteka [IOK
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIIUTHIECCKON
11 L[HcfounaunanHnLHble U cia0ble Enbmorexa HOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
12 HMonHble ypaBHEHUS PEAKIIMNA Enbmorexa HOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
13 OCHOBAaHUI1 B CBETE IPEACTABICHUN Enbmorexa HOK
pvn https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUYECKON IUCCOIMALINN
XHUMHUYECKHE CBOMCTBA COJIeH B CBETE
14 npeAcTaBiIeHUN 00 bubmotexa [IOK
. https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
15 ITonsatue o rumponnse coaen bubmorexa LOK
b https://m.edsoo.ru/00add9d4
16 O06o0011eHNe U cucTeMaTH3aIHs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
TemaTudeckas mpoBepodHasi paborta
17 No2 mo TeMe «INEKTPOTUTHUYECKAS bubnmoreka [IOK
aucconnanusa. XuMAYECKUEe peaknu https://m.edsoo.ru/00addecO
B pacTBOpax»
18 OO6m1ast XapaKTepUCTUKA TAJIOTCHOB. bubnmoreka [IOK

XUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

Xnopooaopon. ConsiHas KUCIOTA,

bu6mmoreka [IOK

19 XAMHUYECKHE CBOMCTBA, IOJyUYCHHE,
yi https://m.edsoo.ru/00ade104
MIPUMEHEHHE
BrruucieHus mo ypaBHCHHSIM
20 XAMUYCCKHUX eaz pﬂﬁ ©CJIM OJIVH U3 bubmmoreia HOK
PCAKIITH, https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
[IpakTrueckas pabora Ne 2 o Teme
21 «l?lon eHHe coIJ)mHOI?I KHCIIOTBI bubmmorexa [IOK
YACHHE CO717 ’ https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
99 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6mmoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnIOTpONHBIE MOIU(PUKAIIUKA CEPBHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6moreka [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopo/i, cTpoeHue, Gu3nIecKue bubnuoteka [IOK
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KHCIIOTa,
25 (1)1/131/1%01(1/11; u xm\fH%CKHe CBOMCTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHHE
XHWMHMYECKUE PEAKIUH, JIEKAILUE B
OCHOBE TTPOMBIIIUICHHOTO CIIoco0a
26 MOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuorexa LIOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl COeTMHEHUSIMU
cephl
27 Brruncnenune MaccoBoi 0JIU BRIXO/A bu6mmoreka [JOK
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MIPOJYKTA PEaKINU

https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTUKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacipoCTpaHEeHHe

Bbu6moreka [JOK

28
B IIpupoze, Gu3nvecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMUYECKUE CBOMCTBA, OJIYYCHHUE U bubmmorexa [IOK

> HOTYH https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[TpakTuaeckas padora Ne 3 mo Teme
30 «l?lon eHue aNII)MI/IaKa M3y4YEHHUE eTO buomorexa LIOK
Y 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 ABOTHas KHCIIOTa, €€ PU3nUecKue u bu6mmoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATHHBIX

32 oOpenuii. XuMu4eckoe ’ Bubnuorexa LIOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH Cpeibl
COCTMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 (1)00((11))0 pHafl KI/I()JIJ'I((l))Ta (1()1)PII)3HEI€()JKI/I6 u Bubnuorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnons3oBanue pochatos B kKauecTBe
MUHEPAIbHBIX YA0O0pEHHA. bubnnoreka [HOK

34 .
3arpsi3HEeHUE NPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

PO, Pactipoctp bubmuorexa [JOK

35 npupoe, pusndeckre u XuMUIeCKue

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcupsl yriiepoa, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

Bbu6mmoreka [JOK

30 DKOJIOTHYECKHE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuIoM yriepona (1V)

37 VYronpHasg KUCa0Ta U €€ COIN bubmorexa TIOK

https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 1o reme

38 "[lonydyeHue yrieKucioro rasa. bubmmoreka [LIOK
KagecTBeHHast peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavasIbHBIC TOHATHUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiiepoaa
40 KpemHunii u ero coeiMHEHUS Enbmorexa HOK
https://m.edso0.ru/00ae080a
O06o001IeHre 1 cucTeMaTH3alus
41 3HaHUH 1Mo TeMe «BakHelme bubmmorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCAMHECHHUS
TemaTudeckas mpoBepodHasi pabora
42 Ne3 mo Teme «Ba}:KHegmHe ’ bubmorexa HOK
https://m.edsoo.ru/00ae0e18
HEMETaJUTbl M UX COCTMHECHHUS
OO01mmas xapaKTepUCTHKA XUMHUICSCKIX
3JIEMEHTOB — METAJLJIOB.

43 Meranaudueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIM4eCcKasi KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKue CBOMCTBA
METaJIJIOB

m XuUMHYECKHE CBOMCTBA METAJLIIOB. but6mmoreka [IOK

DAEKTPOXUMHUECKUN Psijl

https://m.edso0.ru/00ae1156
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Hapr[}KeHI/Iﬁ METaJlJIOB

OO6u1re cocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Berauciienus mo

45 aBHEHHUSIM XUMUYCCKUX PEaKIUU bubmmorexa [IOK
yp peakiui, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 ITousiTHe 0 KOPPO3UHU METALIOB bubmorexa LOK
PP https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47
[lenoumbie Merauis! https://m.edsoo.ru/00ae14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6moreka [JOK
KaJms https://m.edsoo.ru/00ae14bh2
49 [I{e04HO3EMENBHBIE METAILIIBI — bu6nuoreka LIOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 BaxkHelmne coequHEHUS KaJIbIUA bubmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKOoCTh BOABI U CITOCOOEI €& bu6mmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTrueckas padora Ne 5 1o reme
53 ")IIZéCTKOCTB BopH U METOMBI €€ bubmmorexa LHOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [JOK
54 An I
FOMIHIH https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOWCTBA OKCHJIA U bubnuorexa LIOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00ae1d86

Oxcuipl, THAPOKCHIBI U COJIM JKEJe3a

bu6mmoreka [IOK

> (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HaHUH
[TpakTuyeckas padora Ne 6. Perenne
59 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxneinme MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bu6mmoreka [IOK
COCPXKUT MpuMecu. Beruncienus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIX0OJa MPOAYKTA
peaxkuuu
61 O0600111eHne U cucTeMaTH3aIus
3HaHUN
TemaTudeckas mpoBepoyHasi pabora
62 Ned o Teme «BakHeWITuEe METaIUTBI U
WX COCAMHEHUSD)
63 Bemectsa u maTepuansl B but6mmoreka [IOK
MOBCETHEBHOM KM3HH YEJTOBEKa https://m.eds00.ru/00ae3f50
64 XUMHYeCKoe 3arpsi3HEHNE bubnuorexa LIOK
OKpY KaroLlen Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perennu bu6nuorexa LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O6001eHE 1 bubmoreka [IOK

cUCTEMaTH3aInsI 3HAaHUH

https://m.edsoo.ru/00ae0d0a
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67 PesepBHeIit ypok. O6001meHNe 1 1 bu6nmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o011eHNE 1 1 bu6nmoreka [JOK
CHCTeMaTHu3alus 3HaHUH https://m.edso00.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB IIO 68

I[TIPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPoBEPSIEMOro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMsbI OCHOBHOT'O 06mer0 06pa30BaHl/lﬂ

1

I1o Teme: ((HepBOHaan'ILHbIe XUMHNYCCKUC ITOHATHA»

11

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MMOHSATHI: aTOM, MOJIEKYIIa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOJHAs ¥  HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIIbHAS
aTOMHasi W MOJICKYJIIpHas Macca, KOJHWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas JOJS XHMHYECKOro DJJEeMEHTa B
COCIMHCHHH, MOJISIPHBIN 00BEM, XAMUYECKast peakius,
KIaccupUKAMsA  PEaKIUid:  peakluu  COCIWHCHHS,  PeaKIuu
pa3lioKeHUs, PEAKIWU 3aMEIICHHs, peaKiuu OOMeHa, 3K30- U
SHAOTEPMHUUYECKUE pEaKLUU, TErIoBoM 3((eKT peaxiuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaﬂ KOHI_ICHTpaI_[I/IH) B paCTBOpC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX TIOHATHI W

MPUMCHATH OTU MMOHATUS IMTPH OITMCAaHWUN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBIeHHUS (HOpMys

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BCIICCTB,
MOCTOAAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O  Y4YC€HUSA, 3aKOHa

ABorajipo

15

OIIpCALIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIIUU (HO qucily " COCTaBy

YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P deKkTy)

1.7

BBIUUCIIAT OTHOCHTEJNBHYIO MOJIEKYJISAPHYIO M MOJISIPHYKO MAacChl

BEIIECTB




18

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo Qopmyre

COCIMHCHUNA,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl [MO3HAHUSI — HAOIIOJCHHUE,
U3MEpEeHUe,  MOACTUPOBAHME,  OKCIHEPUMEHT  (peajbHbIi U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIUM HCOPraHUYCCKHUX BECIIECCTB»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIPECACIIATh MPHUHAJIC)KHOCTh BEIICCTB K OHpeI[eJ'IéHHOMy KJIaCCy

coeuHEeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PAa3IUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE IPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYOIINX XUMHWYCCKUX peaKHI/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU oT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHWUA XHUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

ClieoBaTh MpaBWJIaM TIOJB30BaHUS XHMHUYECKOM TOCYAOH H
nabopaTOpHBIM O0OpPYJIOBAaHHEM, a TaKXKe MpaBHJIaM OOpAIICHHsS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLUUSIMHU TIO BBITOTHEHHUIO
na6opaT0pme XUMHUYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEMIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEAECNIEHHOM MacCOBOM JI0JIEl  pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATh U MPOBOJIUTH XUMHUUECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO pAacTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, MeTHIOPAaHX U JPYyTHe)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

ITo Teme: «llepuoanueckuii 3akoH W Ilepuommueckast cucrema
xumuyeckux snemeHToB J[. M. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIAN)

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHMHYCCKHX THOHSTHH: AApO aroma,
JNIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTaNb, pajuyC aroma,

XUMHYECKasd CBA3b, IOJAPHAA MW HCEIOJISIPHAsA KOBAJICHTHAs CBA3b,




QJICKTPOOTPULATCIIBHOCTh, HOHHAad CBA3b, HOH, KaTWOH, aHHOH,

CTCIICHb OKUCJICHUS

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaOumuHyr Gopmy [lepuommueckoii
CUCTEMBl XHMHYECKUX D3JIEMEHTOB: pa3jNdaTh MOHITHS «TJaBHAsS
noarpynma (Arpynma)» u «mobouyHas moarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica Ilepmoamueckoro 3axkona [[.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHKUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX DJJIEMEHTOB OT uX mnoJjiokeHus B Ilepuoanueckoit

CUCTEMC

35

COOTHOCHTh  00O3HAueHHs, KOTOpbIE HMEKTCA B  TaOJIUIE
«[lepuonnyeckas cuctema Xumuaeckux 3nementoB J[.1. Menneneea»
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMMHUYECKHX
3JE€MEHTOB (COCTaB M 3apsn sapa, OOIIee YHCIIOo

QJICKTPOHOB H PAaCIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

3.7

OIIpCACIIATE BHU XHUMHYECKOH CBS3U (KOBaJ'ICHTHaSI n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCAMHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKAS] pEAKIUS

11

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKUX TOHSTHH: PpPacTBOp,
3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTUUYECKAs AMCCOLMALINS,
peaku MOHHOTO OOMEHa, KaTalhu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOparumbie u HEoOpaTHUMbIe peaxuumu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxIumu, OKHUCJIUTEIb,
BOCCTAHOBUTENb, OKHUCIEHHME W BOCCTAHOBJIEHHUE, aAJUIOTPOMHUS,
aMm(OTEepHOCTh, XHMMHYECKass  CBs3b  (KOBaJieHTHAas, HOHHA,

MeTaJlJIn4yecKas), KpHCTaJUIMYecKass pemeTKa, CIUIaBbl, CKOPOCTh




XUMHYECKON peaKuu

1.2

WIUIIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBLIX XHMHNYCCKHX MMOHATHUA H

MNPUMCHATH OTU MMOHATUS IMTPHU OIIMCAaHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLUALMU KHUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKLUN

HOHHOTrO OOMeHa

14

PACKpbIBaTh CYIIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

Ilo Ttemam: «HemeTammel u nXx COCOAUHECHUA» H «MeTaniael M KX

COCOAUMHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CHEIU(PUICCKIEC XUMUICCKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKIasi OMHCAHHE
MpUMepaMu MOJICKYJISPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITh YpaBHCHUA peaKL{Hﬁ, IMOATBCPIKAAIONINX CYIICCTBOBAHUC

TeHETUYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUA XMUMHYCCKUX HpeBpameHMﬁ B pas/IMYHbIX

YCIIOBUSX

2.4

CIEAOBaTh MpaBUJaM IMOJb30BAaHHUS XUMHUYECKOW TIOCYyIOW H
nabopaTopHbIM 000OpyZOBaHHEM, a TaKKe MpaBUiaM OOpaIEHUS C
BEIIECTBAMU B COOTBETCTBUHM C HMHCTPYKUUSMHU IO BBIITOJTHEHUIO
mabOpPaTOPHBIX XUMUYECKUX OMBITOB MO MONYYEHUIO M COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

NPOBOJIUTh PEAKIUH, MOJTBEPXKAAIOUINEe KauyeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaupa, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THJIPOKCUANOHBI, KaTHOHBI aMMOHUS, MOHBI W3yYCHHBIX METaJlIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

1o Teme: «XHUMHUSI 1 OKpY’KarOLasl Cpeaar»

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XuUMHYeckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAIIJIOB

3.2

NPUMCHATL OCHOBHBLIC OIICpallun MBICIUTEIBHON JeSITEeIbHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTeMAaTH3aIUIO,
BBISIBJICHHUC HpI/I‘II/IHHO-CHC,IICTBCHHBIX CB513€I>'I — HJIA I/ISYLICHI/ISI CBOI>'ICTB
BEIICCTB M XHMHYCCKHUX pEaKIUi; eCTCCTBEHHOHAYYHBIC METOJIbI
MO3HAHUS — HaOJIOJICHUE, W3MEpPEHHE, MOICITUPOBAHHUE,

SKCHEPUMEHT (PEaIbHbIN U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuun. Posib XMMUK B KHU3HU 4YEIOBEKAa. XHMUSA B CHCTEME HAYK.
Tena u BemecTBa. Pu3NUeCKUe CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonsTue o METOJaxX IIO3HAaHHUA B XMMMUH. Yuctele BCIICCTBA U CMECCH. Croco0sI

PasaciICHUsA cMmecer

13

ATOMBI © MOJICKYJIBI. Xumuuyeckue dneMeHTbl. CHMBOIBI  XUMHYECKHX

351eMeHTOB. [IpocTble U Cil0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

XumMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€HIICCTB. OtHocurenpHas aTOMHasn macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUYECKOIro dJIeMEHTa

B COCIMHCHNHA

15

KommuectBo BemiecTBa. MoJIb. MOJ'IHpHaH Macca. B3aumocss3b KOJIMYCCTBA,
MacCCbl M YHCJIA CTPYKTYPHBIX CIWMHHIl BCIICCTBA. Pacuétel mo (bopMynaM

XUMHYECKHUX COSIMHEHUMN

1.6

dusznueckne M XUMHUYECKHE SBJICHUSI. XUMHUUYECKas peaKkuusga u eé ITPU3HAKH.
3akoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHUE YpaBHCHHA. Knaccmbnxauml

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH NOCYI0H, C TIpaBUIIaMu
paGoTrel B saboparopud © mOpuéMamMu oOOpalieHuss ¢ J1abopaTOPHBIM
o0opynoBaHMEM, HW3y4Ye€HHWE W ONUcCaHWe (PU3NYECKUX CBOMCTB 0O0Opa3lioB
HEOPraHMYEeCKUX BEIECTB, Ha0M0JeHHe (PU3nUecKuX (IU1aBJIeHNEe BOCKA, TassHUE
JIbJa, pacTHUpaHUE caxapa B CTYyNKe, KUIEHHWE M KOHJEHCAalMs BOJbI) M
XUMHUYECKUX  (TOPEHHE  CBEUYM, NPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBIIEHWW, HAOMIOIEHHE W OIHUCAHHE
IIPU3HAKOB IPOTEKAHHWA XHMHUYECKUX peakuuid (pa3jokeHue caxapa,
B3aMMO/ICHICTBIE CEPHOM KUCIIOTHI C XJIOPUIOM OapHs, pa3iokKeHHe THIPOKCHIA
Meau(Il) mpu HarpeBaHuM, B3aUMOJEHCTBUE XKeENE3a ¢ PACTBOPOM

comu meau(Il), uzydenne cnocoboB pazeneHus cMecei (C MOMOIIbI0 MarHUTA,




(dbunpTpoBaHUE, BBIMAPWBAHHUE, TUCTHUIUIAIMSA, XpoMmarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapCHHOfI coJju, Ha6HIOI[CHI/I€ " Ol CaHuC PE3yJIbTAaTOB ITPOBCACHUA
OTBITa, WJUTIOCTPUPYIONIETO 3aKOH COXPAHEHWS MAaCChl, CO3JaHHE MOjeieh

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxnerinme nmpeacTaBuTeIN HEOPraHMYECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kucnopog — aneMeHT M mpoctoe
BemecTBo. HaxokneHue kucimopona B MpHpoje, PU3NUECKHE U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kucnopoma. CrocoOs
MONyYeHUs KHUCIopoga B JabopaTopuuM M NPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — alIoTponHast MOAU(PUKAIUS KUCIOPOIa

2.2

TernoBoit 3¢ (hekT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHJIOTEpPMUYECKUE peakluy. TomIMBo: yroib U MeTaH. 3arpsi3HEHUE BO3lyXa,

YCUJICHHUEC ITAPHUKOBOTO 3(1)(1)eKTa, pa3pyuI€HUuC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemiecTBo. HaxoxkaeHne Boopoaa B MpHpo/Ie,
¢dusnveckue W XUMHUYECKHE CBOMCTBA, NMPHUMEHEHHE, CHOCOOBI IOJIyYCHHSI.

Kucnore! u conu

2.4

Mousipabiii 00bEM ra3zoB. Pacuérsl 1o XMMHUECKUM ypaBHEHUSAM

2.5

®dusnyeckue cBorcTBa BoJbl. Bona kak pactBoputens. PactBopsl. HackleHHbIe
1 HEHaChILLEHHbIE pacTBOpPbl. PacTBOprMOCTh BeliecTB B Boje. MaccoBas A0
BEIIECTBA B pacTBope. XUMHUYECKHE CBoMcTBa BOAbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJIE U B KU3HU ueioBeka. KpyroBopor Boasl B IPHUPOJE.
3arpsisHEeHHUE TPUPOAHBIX BoA. OxpaHa H OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Krnaccugukarus
OKCHJIOB: cojieoOpasyromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknarypa okcuioB. dusnueckue W XHUMHUYECKHE

CBOMCTBA OKCUIOB. [lonydyeHne okcnaoB

2.7

OcHoBanus. Knaccupukanuss ocHOBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHMNA. DU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHMIA

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. Ousnueckue u
XUMHUYECKHEe CBOMCTBAa KHCIOT. Psanm aktuBHOCcTM MeTamnoB H.H. Bbekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Homenxiarypa coneil. dusnueckue M XHMHUYECKHUE CBOWMCTBA COJIEH.

ITonyuyenue comne




2.10

I'emeTnueckast CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

2.11

XUMUYECKUN  DKCIEPUMEHT: Ka4eCTBEHHOE  OINpPEACICHUE  COACpKaHU
KHUCJIOpOAa B BO3JAyXe, IMOJydeHHE, COOMpaHHe, pAclO3HAaBaHUE U H3yUCHHE
CBOWCTB KHCJIOPO/a, HAOII0I€HUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHUS U NPEKpallleHusl TOpeHus (I1okapa), O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OINKUCAaHME HUX CBOICTB, NOJYy4YEeHUE, COOMpaHME,
pacro3HaBaHUE W HW3Y4YEHUE CBOMCTB BOJOpOJa (FOPEHHUE), B3aUMOJCHCTBUE
Bozopoza ¢ okcujioM Menu(1l) (Bo3MOXKHO HCIOIB30BAHKE BHJIEOMATEPUAIIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHHE
0COOEHHOCTEM pacTBOPEHUs BELIECTB C PA3JIMYHOM  pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JI0JIEM PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaulaMH (HAaTpUEM U KaJlbL[EM)
(BO3MOYKHO HCIOJb30BaHUE BUJEOMATEPHANIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIeJIoYedl C IOMOUIbI0 HMHIUKAaTOPOB, MCCIEI0BaHUE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJICHHE W3MEHEHMS
OKpPAacKM HWHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMozeiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KUCIIOTHI, KUCIOT C
METaJUIAMM, PEAKLINN HEUTPAIU3alNH, TI0Jy4€HHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO0 MeTala JAPYTMM M3 pacTBOpa COJHM, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHellue Kiiacchl HEOPraHUYECKUX

COEIMHEHUN

[Iepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMAYECKHUX YJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBsI3b. OKUCIUTEIHbHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

3.1

IlepBble MONBITKY KJIACCU(UKALMU XUMUYECKUX 3JIeMeHTOB. [loHsTHE O rpynIax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE U IE€JI0YHO3EMENIbHbIE METalIbl, TaJIOTEHbI,
MHEpTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT ampoTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIeCKux daeMeHToB J1.1.
MenneneeBa. KopoTkonepuonnas u nimuHHOTIepuoaHas popmel [lepuoamaeckoit
cuctembl xumudeckux sneMmeHToB J[.M. MenneneeBa. llepuonsl u  rpynimsl.
@u3NYeCKUil CMBICT MOPSIKOBOIO HOMEPA, HOMEPOB

Inepruoaa U rpymibl 3JIEMCHTA

3.3

CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. 3HeKTp0HBI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YE€K  aTOMOB TICPBBIX 20 XUMHYECKHMX DJIEMCHTOB




[Tepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XHUMHUYECKOTO

3JIEMEHTa 1o ero noJjioxeHnuto B [lepuoanueckoit cucreme [1.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHSI paJnyca aToOMOB XHMMHYECKUX HJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuogmueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXXJIaHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (MOJdsipHas ¥ HENOJSIpHAsl)  CBSI3b.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenpb okucicHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCakuunu. Hpoueccm

OKHCJICHMS ¥ BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC THAPOKCHIA IUHKAa C paCTBOpaMH KHCIOT H
menoqeﬁ, MMPOBCACHUEC OIIBbITOB, WIUIIOCTPUPYIOIIHUX MPUMEPBI OKUCIHUTCIIbHO-

BOCCTAHOBUTEJBHBIX peakluii (TOpeHue, peakiify pa3ioKeHHs], COSTUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

BemiecTBo 1 XuMHuueckas peaKknus. HOBTOpeHI/Ie

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKHUX 3y1eMeHTOB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUCM HUX ATOMOB

1.2

CrtpoeHue BellecTBa: BHJABl XUMHUYECKOM CBSI3U. THIBl KPUCTAJUIMUECKUX
pEelIE€TOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BHUJla XuMudecko cBsizu. Kiaccudukanyst 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHapoAHas U TPUBHAJIbHAs). XUMHUYECKHUE CBOHCTBA BEIIECTB,
OTHOCSIIMXCA K Pa3IM4HBIM  KJIACCAM  HEOPraHMYECKUX  COECIUHEHUM,

TCHCTUYCCKAs CBsA3b HCOPraHUMYCCKHUX BCIICCTB

13

Knaccudukanus XuMU4eCKUX peakluil 0 pa3IuYHbIM MpU3HaKaM (110 YHCIy U
COCTaBy YYAaCTBYIOIIMX B pEAKIUHM BEIIECTB, MO TEMIoBOMY 3¢ ¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHUCICHMS XHUMHYECKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




0 y4YacTHIO  Karaim3atopa). OK30- U DSHAOTEPMHYECKHE  PEaKInH|,

TEPMOXUMHNYCCKUEC YPAaBHCHUS. IlousTue o CKOpPOCTH XHUMHYCCKOMN peakunun

14

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U I'€TePOreHHbIX peakuusax. [IoHaTHe 0 XUMUYECKOM pPaBHOBECHM.
@DakTophl, BIUAIOIUE HA CKOPOCTb XHMHUYECKOM PpEaKIMH M IIOJIOKEHHUE

XUMHYCCKOI'O0 paBHOBCCHA

15

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€aKkuuu, BHGKTpOHHBIfI OanaHc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKnuu. CocraBnenue ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/If/’I C HCIIOJBb30BaHUEM MCTOJA

QJICKTPOHHOI'O Oananca

1.6

Teopus 2MEKTPOIIUTUYECKON NUCCOLUALMU. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M JUCCOLMALUHU BELIECTB C Pa3JIU4YHbIMU BUIAMU
xumuueckoi cBsazu. CreneHs auccounanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.
Peakiun MoHHOro oOMeHa. YCJOBUS IPOTEKAHUS PeakLUil MOHHOro OoOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBOICTBa KHCIOT,
OCHOBaHMH U coJiell B CBeTe MpPEJICTaBIEHUN 00 3IEKTPOIUTHYECKON

nucconuanuu. KauecTBeHHbIE peakuu Ha HOHEBL. [IoHsATHE 0 ruapouse cosen

1.7

XVWMHUYECKUH DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMM KPUCTAILIMYECKHX
pEemETOK HEOPTaHWYECKHUX BEIIECTB — METAUIOB W HeMmeTawioB (Tpadura u
ajJiMaza), CJIOKHBIX BELIECTB (XJIOpUZa HATpHs); MCCIelOBaHHWE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakuuu OT BO3AECUCTBUSA pa3IUYHbIX (PAKTOPOB;
UCCIENOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEILIECTB,  IIpoliecca
JUCCOLMALlMU  KHCIIOT, IIeno4ed u cojied  (BO3MOXKHO —HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB); TPOBEJIEHHE OINbITOB, WUIIOCTPUPYIOUIMX HPU3HAKU
NPOTEKaHUs peaklii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJEIEHUE Ta3a,
o0pa3oBaHHE BOJIbl); OMNBITOB, HWIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (FrOpeHue, peakiuu pa3jiokKeHUs, COeAUHEHHs);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOIIBI KaYECTBEHHBIX PEaKIIUN

Ha MOHBI; PCIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramie! 1 ux COCAUMHCHUA

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHsSI AaTOMOB,
XapaKTepHbIe cTeneHu okucienusa. CTpoeHre U (pu3nveckre CBOMCTBa MPOCThIX
BEUIECTB — TaJON€HOB. XUMHUYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJielicTBUE C MeTajulaMd, HeMeTaJUlaMHM, LIejioyaMu). XJIOPOBOAOPOA.

ConsHas KHUCJI0TAa, XUMHYCCKHUEC CBOﬁCTBa, MOJIY4YCHHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa M XJIOPOBOJIOPO/Ia HA OPTaHM3M 4eJjoBeka. BaxkHeillne XJIopuabl U UX

HaXOXIACHUEC B ITPUPOAC

2.2

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTeNeHN oKucieHus. CtpoeHune u pusnueckue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCJIOpo/a U cepbl. XUMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpOEHHE,
du3nveckue W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK NPEACTaBUTENN
KHCJIOTHBIX OKCHIIOB. CepHasi KUCIIOTa, (PU3NUYECKUE M XMMUYECKHE CBOWCTBA
(o0mme Kak mpeacTaBUTENs Kilacca KUCIOT U crnenuduueckue). XUMHIECKUE
peaKIuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMONyYeHHsS CepHOU
kucinoThl. [Ipumenenne. Coim CepHON KHCIIOTHI, KAaUueCTBCHHAs pPEaKIMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U e€ COCOMHEHUN B MPHPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAKOIIEH Cpelbl COCTUHCHUSMHU Cepbl (KHCIOTHBIC JOXKIIH,

3arpsA3HCHUC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €TO MpCAOTBpAICHUA

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEIIEH! OKUCIECHUSA. A30T, pacpoCcTpaHeHHe B IPUPO/IE,
¢duznyeckue U XuMHUeckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK,
ero ¢u3nMyeckue W XMMUYECKHE CBOICTBa, mojydeHue u npumenenue. Comu
aMMOHU, UX (1)I/I3I/I‘~IGCKI/IG U XUMHYCCKUEC CBOfICTBa, IMPUMCHCHUC. KauecTBennas
peakuus Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€ MojydyeHue, (pusnyeckue u
XUMHYECKHE CBoOicTBa (oOmMe Kak TMpeAcTaBUTENsl Kilacca KHUCIOT U
cneunduyeckue). Mcrnonb30oBaHMe HUTPATOB W COJICH aMMOHHS B KauyecTBe
MUHEPATBHBIX ynoOpeHuil. XUMHUECKoe 3arps3HEHHE OKpYKalolleh CpeJbl
COEMHEHUSIMH a30Ta (KUCIOTHBIE J0XKIH, 3arPsI3HEHHE BO3TyXa, MOUBBI

1 BOJIOEMOB)

2.4

®ochop, amutoTponHsle Moaudukanuu gocdopa, pusnueckre U XUMUYECKHE
cBoiictBa. Oxcua docdopa(V) u dochopnas kucinora, Qusnueckue u
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue QocdaToB B KayecTBE

MHUHEpaJIbHBIX Y10OpeHHit

2.5

OO6mas xapakrepucTuka 3yMeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHHW OKHUCIEHHUS. YTJIepoJ, aJJIOTPOIHbIE
MoaudUKayK, paclpocTpaHeHHEe B TNPUPOAE, (U3MUECKHEe U XUMHUYECKHE
cBoiicTBa. Ajncopomus. KpyroBopot yraeposa B mpuposie. OKCUIBI yriaepoaa, ux
buznyecKkue M XUMHUYECKHE CBOWCTBA, NEHCTBUE HA KUBBIC OpPraHU3MBEI,

MOJIYYCHHUE U MPHUMCHCHUC. OKOJIOTUYECKHE HpO6J’IeMI)I, CBs3aHHBIC C OKCHUJIOM




yraepona(IV); rumoresa rno0anbHOTO TMOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
s dekT. YronbHas KUCIOTa U €€ CONH, X (PU3MYECKHUe U XUMHYECKHUE CBOWMCTBA,
nojydeHne W TnpuMeHeHue. KadecTBeHHas peakiysi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHHIX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHJCH, STaHOJ, TJHMIEPHUH, YKCYCHas
kucinota). X cocraB m xummuueckoe crpoeHue. [lonarme o Ouonoruyecku
Ba)KHBIX BEILIECTBAX: )KUPaX, OENIKaX, YIIIeBOaX — M MX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHoe €IMHCTBO OPraHMYECKUX M HEOPraHWYEeCKUX

COEqMHEHNN

2.7

KpemHuii, ero puznyeckre 1 XUMUYECKHE CBOICTBA, MOTyYCHHE U TIPUMEHEHUE.
CoenuaeHnss KpeMHuss B mnpupoge. OOmme mnpencraBicHus 00 OKchIe
kpemHuA(IV) u kpemHueBoil kucnore. CUIMKaThl, UX UCIHOJIb30BaHUE B OBITY,
MEJULHE, MPOMBIIUICHHOCTH. BakHEHIIMe CTPOUTENbHBIE MAaTEepUabl:
KEepaMUKa, CTEKJO, LIEMEeHT, OeToH, jxene300eToH. IIpobiembl Ge3omnacHOro

HCII0JIb30BAHHUA CTPOUTCIbHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfI KH3HU

2.8

XVUMHYECKUN SKCIEPUMEHT: H3YdeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOWCTB COJISHOM KMCIIOTBI; IPOBEIEHUE KAYECTBEHHBIX pEaKIMi Ha XJIOpUA-
MOHbl W HaONIO/IEHWE MPU3HAKOB WX IPOTEKAaHUsS; OMNBITHI, OTpaKarollue
¢u3nueckue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUAJIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(ralloreHN10B); O3HAKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHSIMU
(BO3MOXXHO  HCIIOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOIIOJEHHE TIpoliecca
oOyrJIMBaHUS caxapa IoJ JecTBUEM KOHILIEHTPUPOBAHHOM CEpHOW KHCIOTHI;
M3Yy4YE€HHE XMUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIIOTHI, IPOBEIECHUE
KayeCTBEHHOM peakuu Ha cynb(ar-uoH U HAOIMIOJCHHWE TIpu3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3NUYECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEpUAIOB), 0OOpa3lamMu
a30THBIX U (HochOpHBIX yA0OpEeHHUH; MOTyIeHHE, COOMPaHe, paCIIO3HABAHUE U
U3y4eHHE CBOWMCTB aMMMaKa; IMpPOBEJACHUE KAueCTBEHHBIX pPEaKUUMH Ha HWOH
amMMoHMST U ¢docdaT-UOH M H3YYEHHE MPHU3HAKOB UX MPOTEKaHUs,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MENbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYE€HHUE MOJEIe KpUCTAJUIMYECKUX
peméTok anmasa, rpaduta, QynaepeHa; O3HAKOMIIEHHE C IPOLIECCOM

a;lcop6u1414 paCTBOpéHHBIX BCIICCTB aKTUBHPOBAHHBIM yFHéM n yCTpOﬁCTBOM




NPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, PACIO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIGKKCIOTO Ta3a; MPOBEICHHE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT- u
CHJIMKAT-HOHBl M HW3YYEHHE MPHU3HAKOB HMX IPOTEKAHUS; O3HAKOMIICHHE C
HpOI[YKHHeﬁ CUJIMKAaTHOU MNPOMBIINIJICHHOCTH,; PCHICHUC DSKCIICPHUMCHTAIBHBIX

3aJ1a4 110 TeMe «BakHelIIne HeMETAJIIbI U UX COEIUHEHU

MeTamisl ¥ uX COCIMHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxkeHuss B llepumoamdeckoid cucrteme Xumudeckux daeMmentoB JI.A.
MenneneeBa u ctpoenust atoMoB. CTpoeHre MeTauioB. Merayuinueckasi CBsI3b U
MEeTaJUIMYecKas KPUCTAUIMYECKass pemeéTka. ODJIEKTPOXUMHUYCCKUNA  PST

HaHpH)KeHI/Iﬁ METaJlJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue CrocoObl MONTy4eHUS
MeTauioB. [1oHATHE O KOPPO3MH METAIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHECHHE B

6I>ITy H IIPOMBIINIJICHHOCTHU

3.3

[lenounsle MeTayibl: nosiokeHue B Ilepuonndeckoil cucreMe XUMHYECKHX
anementoB JI.M. MeHzeneeBa; cTpoeHHE UX aTOMOB; HAXOXJAEHUE B MPUPOJIE.
duznyeckue 1 XMMUYECKHe CBOMCTBA (Ha pumepe HaTpus U Kanus). OKkcuabl U
THJIPOKCUIBl HATpus W Kanus. lIpuMeHeHMe IIeNOYHBIX METauIoOB M HX

COEqMHEHNN

3.4

[IlenoyHno3eMenbpHBIE  META/UIBI MAarHuii M KajJdbIldi: IOJ0XKEHHE B
Ilepuoanueckoit cucreme xuMuueckux daeMeHToB JI.1. MenneneeBa; crpoeHue
MX aTOMOB; HaxOXJIE€HWE B mnpupone. Pu3nMyeckrue U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanblus. Baknelimme coequHEHHsS Kanblus (OKCHI, THUAPOKCHII,

coin). XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHui: nonoxenue B [lepuonnyueckoid cucTteMe XMMHUUYECKHX SJIEMEHTOB
J.N. Menneneesa; CTpOEHHE aTOMa; HaXOXAcHUE B mnpupoge. Pusnyeckue u
XUMHUYECKHE CBONCTBA aIFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCHIA

AJITOMUHUA

3.6

Kenezo: nmonoxenue B Ilepuoguyeckoit cucreme xumuueckux snementos J1.1.
MeHnneneeBa; CTpOEHHME aTOMa; HaXOXJEHHE B mpupoje. Du3ndeckue u
XUMUYECKHE CBOWCTBa »xene3a. Okcuapl, ruapokcuabl u conu sxenesza(ll) u

xene3a(Ill), mx coctas, cCBOICTBA U TIOTy4YEHUE

3.7

XUMUYeCKUM SKCIICPUMCHT:. O3HAKOMJICHUE C O6p33HaMI/I METAJJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOWCTBAMH; H3Y4YEHHE pe3yJIbTaTOB KOPPO3UHM METAJIOB




(BO3MOXKHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBYS OKCHA KAJIbIUs U HATPUS C BOJIOH (BO3MOKHO HCIOJIBL30BAaHUE
BUJICOMATEPHUAJIOB); UCCIIEI0BAaHUE CBOMCTB >KECTKOW BOJIBI; MpoOIlecca TOPEHUS
JkKee3a B KUCIOpoe (BO3MOXKHO UCTIONB30BaHUE BUICOMATEPHAIIOB ); IPU3HAKOB
MPOTEKaHUs KaYeCTBEHHBIX PEaKIUil Ha MOHbI (MarHus, Kajblus, aTlOMUHUS,
uuHka, sxxenesa(Il) u sxeneza(Ill), meau(ll); HabGnroieHe U ONUCaHKE MTPOLIECCOB
OKpalllMBaHUsl IUIJAMEHM MOHAMHU HaTpus, Kaaus U KajablUs (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUAIOB); HccieoBaHue aM(pOTEpHBIX CBOICTB
TUIPOKCUIA aTIOMUHUS M TUAPOKCUAA LUHKA;, PEHICHHE SKCIIEPUMEHTAIBHBIX
3aj1a4 no teme «BaxkHenie MeTamibl U

HUX COCAUHCHUS)

XuMus u OKpYyiKaromias cpeaa

41

Hossle MaTepuansl U TEXHOJIOTMH. BemecrBa U mMarepualbl B IOBCEJIHEBHOU
JKU3HU 4YeJIoBeKa. XUMHUS U 310pOBbe. be3onacHoe UCIOab30BaHUE BELIECTB U
XUMHUYECKHX peakuuil B ObITy. [lepBas momomib Npu XMMHUYECKHUX OXKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI 9KOJIOTMYECKOM I'PaMOTHOCTH. XMMHUECKOE 3arpsiI3HEHUE OKPY Karolei
cpeapl I1IJIK. Ponp xuMuum B perieHuu skosiornyeckux npooOsiem. [Ipuponnbie
UCTOYHUKU YIJI€BOJOPOJOB (YroJib, MPHUPOIHBIA ra3, HE(Tb),

MMPOAYKTHI UX nepepa60TKH, HX POJIb B 6BITy U IIPOMBIINIJICHHOCTH

4.3

XVUMHYECKUH 3KCIEPUMEHT: U3yueHue 00pa3loB MaTepuasIoB (CTEKIO, CIJIaBbl

METaJIJIOB, OJIMMEPHBIE MaTEepHUaIbl)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K NPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTH SBJICHUH NPUPOABI, INOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyIbTYphl M IMpPaKTUYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

13

0 cdepax npodeccHOHATBHON EATENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMHUYECKOM HayKH, 4TO MO3BOJHUT OOYYalOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoelt Oyayiieil npodecCuoHaIbHON NesSTeIbHOCTH
U clieNlaTh OCO3HAHHBIM BBIOOp XMMHHM Kak MpO(UIBLHOrO mpenmera

MIpH [Iepex0/ie Ha YPOBEHb CPEeIHEro 00IIero 00pa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAHMW W YMEHHE NPHUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BAKHEHIINE XUMHUYECKHE IOHATUSA: XUMHWUYECKHH DJIEMEHT, aToM,
MOJIEKYJIA, BEILECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJXHOPOAHAS U
HEOJIHOPOAHAsI CMECh, OTHOCUTEJIbHbIE aTOMHAas M MOJIEKYJIsIpHas
MAaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIDHAs Macca, MOJIIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYECKas
peakuus, peakUUHd COEOUHEHMsSI, DPEAKIUH pPa3IOKEHUs, peaKLuu
3aMeIeHus, Peakuy oOMeHa, TEeIIoBOW 3(PPeKT peakiuu, 3K30- U
SHAOTEPMHUUYECKHE PEAKLIUU, PacTBOp, MAccoBasl JOJS XUMHUYECKOTO
3JIEMEHTA B COETMHEHUH, MAacCOBast I0JIS1 U IPOLIEHTHAs! KOHIEHTpalUs

BELIECTBA B PACTBOPE, SIIPO aTOMa, JIEKTPOHHBIH CIIOM aToMa, aTOMHast




opbuTanp, paauMyc aroma, BaJEHTHOCTb, CTENEHb OKUCJICHHUS,
XUMHYECKAsl CBSI3b, JIEKTPOOTPULIATEILHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJICHTHasl ~ CBSI3b, HMOHHAs  CBSI3b, METAJIMYECKas  CBS3b,
KpUCTaJlIMYecKasi pemérka (aToOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHHOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMHU,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHUCJICHHE U BOCCTAHOBJIECHHE, JJIEKTPOJIU3,
XMMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIE pPEaKIIUH,
CKOpOCTh XMMHUYECKON peakuuu, kartanuzatop, I[IJK, xkopposus

METAJIJIOB, CIIJIaBblI

2.2

OCHOBOIIOJIAraloNIMe 3aKOHbl XMMHHU: 3aKOH COXPAHEHUs Macchl,
nepuoguueckuii  3akoH J[J. MeHnneneeBa, 3aKOH IIOCTOSIHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAasd TCOpUs, TCOpUAa

3JICKTpOHHTH‘ICCKOfI JUccolrannuu

Bnanenue ocHoBamu XHUMHYECKOM I'PaMOTHOCTH, BKJIIO‘laIOIHCI;'II
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yYMEHHE MPaBUIIbHO UCIOIH30BATh U3YYCHHBIE BEIECTBA M MAaTEPHUAIIBI
(B TOM umCIIe MUHEPATIbHBIE Y100PEHUS, METAJUTBI U CIUIABBI, IIPOAYKTHI
nepepadoTKH  TPUPOAHBIX HCTOYHHKOB  YIJIEBOJOPOIOB  (yTds,
IPUPOJHOrO Ta3a, HepTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOU3BOJICTBE U IOHMMaHUE 3HAYCHUS )KUPOB, OCIIKOB, YTIIEBOJIOB IS
OpraHu3Ma YeJoBeKa; YMEHHE MPOrHO3UPOBaTh BIUSHHE BEIIECTB U

XUMHYCCKUX IMPOHCCCOB HAa OpraHMW3M YCIOBCKA W OKPYKAIOL[YIO

MPUPOHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATE XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUX

y4eOHBIX TIPEIMETOB

3.3

HaJM4Yue ONbITa pabOoThl C Pa3IUYHBIMU MCTOYHMKAMH HH(OpMaIUH
[0 XMMUM (Hay4yHas M Hay4dyHO-TIONYJspHAsl JUTEepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh PIH(bOpMaI_[I/IIO 0 BEIIECTBaxX, HX
NpEBpPALICHUAX n MMPAKTUYICCKOM MMPUMCHCHUN n YMCHUC

WCIIOJIb30BAaTh €€ JJIs pelleHusl ydeOHO-TI03HaBaTEeIbHBIX 33/1a4

BJ'Ia}ICHI/Ie OCHOBAMH ITOHSATHMHOI'O amnrmapara U CHUMBOJMYCCKOT'O

JA3bIKaA XUMHUHU I COCTAaBJICHUA (bOpMy.]'I HCOPraHUWYCCKHUX BCHICCTB,




YpaBHEHUN  XHMHYECKMX  pEaKIMd; OCHOBAMHM  XHMHYECKOM

nomenkaarypsl (IUPAC u TpuBHaNbHON)

YMeHue oOBSACHATH CBsI3b MOJOXEHUA djeMeHTa B Ilepmomuueckoii

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOlee YHucio
3JIEKTPOHOB), pPACHpPEEICHUEM JJIEKTPOHOB IO SHEPreTHUECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIO0B, KU U KAJIbITUS
[IpencraBnenue 0 NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
3JEMEHTOB (paJiiyCc aToma, 3JIEKTPOOTPUIIATENIBHOCTh), MPOCTHIX U
6 CIIOKHBIX BEIIECTB OT TMOJOXKEHHS 3JeMeHTOB B llepuomnueckoit
cuctemMe (B MaiblX TMEpHOJaX M  TJIABHBIX
MOATPYIINax) U JIEKTPOHHOTO CTPOSHHUS aToMa
7 YMeHue Ki1accupuIUpoBaTh:
7.1 XHUMHYCCKHE IICMCHTHI
7.2 HEOpPraHUYECKUE BEIECTBA
7.3 XUMHUYECKUE PEAKITII
8 YMeHue onpeaensrh:
81 BAJICHTHOCTh U CTETICHb OKHCJICHHUS XHMHUYECKHX 3JIEMEHTOB, 3apsil
' HOHA
8.9 BHJl XHMHYECKOH CBSI3M WM THIl KPUCTALIUYCCKOH CTPYKTYpHI B
' COCTMHECHUSIX
8.3 XapaxkTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KHUCIOT, OCHOBAHUM)
8.4 OKHCIIMTENh K BOCCTAHOBHTEITb
9 YMeHne xapakTepu30BaTh (HU3NIECKHUE U XUMUUECKHE CBOMCTBA!
MPOCTBIX BeHIeCTB (KHUCIOPOJ, O30H, BOAOPOJ, Trpadur, ammas,
9.1 KpeMHHH, a3oT, Qocdop, cepa, XJOp, HATPHUil, KaJluid, MarHu,
KaJIBITMH, A TFOMUHHM, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIC MX BOJHBIX PACTBOPOB (BOJ/Ia, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOOPO, OKCHABI U TUAPOKCHIABI MeTauioB [—11A
9.9 rpynn, amomunusi, meau (II), umuka, xenesza (II m 1), oxcumbr
' yraepoaa (I1 u IV), kpemuus (IV), azora u docdhopa (Il u V), ceps
(IV u VI), cepHucras, cepHas, a30THCTasi, a30THasl,
dbocdhopnas, yroapHas, KpeMHHUEBAsI KUCIOTA U UX COJIN)
9.3 MPOTHO3UPOBaTh W  XapaKTepu3oBaTh  CBOWMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHEC BCIICCTB B
3aBUCHMMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMIPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

VYMeHnune cocTaBIsITh MOJICKYJIAPHBIC U HOHHBIC YPAaBHCHUSA peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJO0 XMMHYECKOT0 3JIEMEHTa B COETUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 [0 YpPaBHCHUSAM XHMHYECKUX PEaKIHA W HAXOIUTh KOJIUYICCTBO
' BelIeCcTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB peaKuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJJaMH HAyYHOTO TTO3HAHUS (HAOII0IeHUE, U3MEPEHHE,
121 IKCIIEPUMEHT, MOJICITUPOBAHNE) TIPU U3YUCHHUH BEIIECTB U XUMUYECKUX
' SBIIGHUH; yMeHHe chOopMyIupoBaTh MpobdiaemMy u
MIPEITIOKUTE ITYTH € pelIeHUs
129 Oe3omacHOl pabOThHl ¢ XUMHYECKUMHU BEIIECTBAMH, XHWMHUYECKOU
' MOCYA0N U TabOpaTOPHBIM 000PYAOBaHHEM
MpaBuUiiaMu 0€30IMacHOT0 0OpaIeHus C BEIIECTBAMH, UCIIOJIb3YEMbIMU
B TIOBCETHEBHOM KM3HU, TIPaBUIIaMH MOBEACHUS B LIEsIX cOepekeHus
123 310pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; MOHUMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTUuecKWX HaBBIKOB TUIAHUPOBAHHSI U OCYIIECTBICHUS
CIIETYIOIIAX XUMUICCKUX IKCIICPUMECHTOR:
131 W3Y4YCHHE U OMHCaHue (PU3NYECKUX CBOICTB BEIIECTB; O3HAKOMJIICHHE

C q)HSquCKI/IMI/I u XUMHUYCCKUMH SIBJICHUSAMU,; OIIBITHI,




WUTIOCTPUPYIOIIHE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PeaKkLnit

13.2

M3y4eHHEe CI0CO00B pa3ieleHHs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUC
BOAOPOAa U U3YUCHHUC €TI0 CBOfICTB; MOJYUCHHUC YTJICKUCIIOrO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIY4CHNEC aMMHAKa U U3YUCHUEC €TO CBOMCTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C OIPEHEIEHHOM MacCOBOM  JOJIEHN

pacTBOPEHHOTO BEILIECTBA

135

MIpUMEHEHHE WH/IUKaTOPOB (;makmyeca, METHUJIOpaHkKa u
¢beHondranenna) s ONpeAeNeHUs XapakTepa Cpelsl B PacTBOPAX

KHUCJIOT U LIEJIOYEH

13.6

WCCIIEIOBAaHHE M OINUCaHHE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHSI KHCIOT C METaJIaMU,
OKCHUJAMH  METaJUIOB,  pPAacTBOPUMBIMH M  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJHOIO0 MeTajyla JpYyrMM M3 pPacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIIOB AIIOMHHHS H

IOUHKa

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPraHUu4CCKuX COCﬂHHGHHﬁ)); ((BJ'IGKTPOJ'H/ITI/I‘IGCKEISI
JUCCOoranus), «BaxkHelmuye HEMETalUIbl M HUX COCIUHCHMUA,

«BaxHeHIle MeTaJUIbl U UX COSIUHEHUS)

13.8

XUMUYECKHE  3KCIIEPUMEHTB,  WUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHHUS PEaKIii MOHHOTO OOMEeHa; KadeCTBEHHBIE PEaKIUu Ha
MPUCYTCTBYIOIME B BOJHBIX PAcTBOpPax HOHBL XJIOPUA-, OpOMHUI-,
noau-, cynbdart-, pochar-, kapOoHaT-, CUITMKAT-aHUOHBI, THIPOKCHUI-
MOHBI, KATUOHBI aMMOHMS, MarHus, Kaublus, aFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

141

MPEICTaBIATh PE3YyNbTaThl dKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKA3aTeNIbCTB, TPAPUKOB W TaOJMII WU BBISBIATH SMIIUPHUYCCKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCXKIY PEAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHNYCCKNMHU
ABJICHUSAMHU U ITpOLECCaMU, ITPOUCXOAAINMHU B MaKpO- 1 MUKPOMUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




HNEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [lepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTeie BemecTBa U cmecu. CriocoObl pa3aesieHus cMecen
12 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' snemMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
13 Xumunyeckas ¢popmyina. BageHTHOCT aTOMOB XMMHUYECKUX AJIeMeHTOB. CTerneHb
' OKUCIICHUS
3aKkOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcCHUTENbHAs aTOMHas —Macca.
14 OTtHocuTENBHAS MOJIEKYJISIpHAs Macca. MaccoBast 10Jis XUMHUYECKOTO SJIEMEHTA
B COCAMHEHUU
15 KommaectBo BemiectBa. Mombs. MousipHass macca. MoJsipHBIA 00BEM Ta30B.
' B3anMocBs3b KoIM4ecTBa, MaCChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znueckue U XUMHUYECKHE SBJICHHUsS. XHUMHUYECKasi peakiuss U €€ MPU3HAKHU.
' 3aKOH COXPaHEHMsI MacChl BEIIECTB. XUMHUUYECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckas cucTtemMa XMMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CTpoeHue aTOMOB
[Iepnonnueckuit 3akoH. Ilepnonnueckas cucreMa XUMHUYECKUX 3i1eMeHToB JI.M.
21 MenpaeneeBa. [lepuoast u rpynnsl. @uszndyeckuil CMbICT MOPSAKOBOTO HOMEPA,
HOMEPOB MEePUOia U TPYMIIBI dJIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX snuep. M3oronbl. Dnexktponsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000704YeKk aroMoB TMepBbiX 20 XUMHUECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl [[.U. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
2.3 METAITUYECKUX M HEMETAITMYECKUX CBOWCTB) U MX COSAMHEHHI B COOTBETCTBUU
C TMOoJoXeHueM »3yeMeHTOB B Ilepumomndeckoi cucreme u
CTPOSHUEM X aTOMOB
3 CrtpoeHue BelecTBa
Xumuyeckass CcBs3b. KoBanmeHTHast (MOdsipHAass W HEMOJISIpHAsl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHYECKHX  2JeMeHTOB.  MoHHas  CBs3b.

Meramnueckas CBA3b




3.2

Tumel KkpucTalIMYecKMX pemEToK (aTOMHAs, MOHHAs, MeTaThuecKkas),
3aBHCHMOCTH CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON pEemI€TKH U BUIA

XHUMHYECKOU CBI3U

Baxueimue OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramnel u mx

COCIUHECHUA. MeTtamisl 1 UX COCIMHCHUA
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Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEAMHEHH: OKCHIOB
(coneobpa3yromue: OCHOBHBIC, KUCJIIOTHBIE, aM(pOTEPHBIC) U HECOIe00pa3yIoue;
OCHOBAaHUI (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoaepKammue ¢ OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue W XHUMHUYECKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HECMCTAJLIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTUA,
HaTpusd, Kajlusd, Mardivusd U KaJIblIWs, aJJIOMHUHUA, KEJIC3a. 3JI€KTpOXI/IMPI‘IeCKI/Iﬁ

PAI HAaIPSDKEHUN METAJUIOB

44

du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKaA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemetamioB: cepsl (IV, VI),
asora(Il, 1V, V), docdopa(lll, V), yraepoma(Il, 1V), kpemuus(IV). [Tonyuerue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: MetamioB |A—IIIA rpymm, nunka, meau(Il) u

xenesa(ll, 11). [TonydeHne OKCHI0B METAILIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMeEpe
THJIPOKCUIOB  aJIOMHHMS, Kene3a, UuHKa). llodydeHue ocHoBaHuMi U

aM(OTEPHBIX THAPOKCHUIOB

4.8

OOue XMMHUYECKHe CBOMCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOJIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOpHOH, KpeMHHEBOU, yroapHOH. OcoObie
XMMHUYECKHE CBOMCTBa KOHILIEHTPUPOBAHHOM CEpHOW M a30THOM KHCIOT.

[Tonyyenue kucnor

49

OOmre XUMUYecKre CBOMCTBa cpeAHuX coneld. [lonmyuenue comneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMUHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

411

[Tonydyenne ammuaka, CepHOM M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OO1ue

CIOCOOBI MOJTYyYEHUS METAIIOB
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I'eneTnueckast CBA3b MCXKIY Ki1aCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanusa XuMHUECKUX peaklUi M0 pa3IUYHbIM MPU3HAKAM: 110 YUCTY U
COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, Io

U3MEHEHHIO CTCICHEH OKHUCICHUS XUMUYSCKHUX AJIEMECHTOB

5.2

TernoBoit 2P PeKT XUMUUECKON peakui, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U SOHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE PeAKIMU. OKHCIUTEIN U BOCCTAHOBUTEIH.
[lpoumecchl ~ OKHCIGHHMS UM BOCCTAHOBICHMA.  DJEKTPOHHBIA  OanaHc

OKHCJIUTETFHOBOCCTAHOBHUTEIILHOM p€aKkunun

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. :‘)HCKTpOJ'II/ITBI n

HCOJICKTPOJINTHI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanmum

5.5

Peakuuu noHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS B OKpY’KaroIlasi cpenia

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4eloBeKa. be3omacHoe
WCIIOJb30BAaHUE BEIIECTB M XHMHUYECKHX peakiuii B JabopaTopuu u OBITY.

HepBaﬁ moMoub IIpUu XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYyXKaromeil  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeaOoTBpAIIECHUS
[IpenenpHas nmomyctumasi koHueHtparusi Bemects (ITJK). Pomp xumuum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, docdopa, yriaepoja, KpEMHUS U UX COCAUMHEHHUI B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CeJIbCKOM Xo3zsicTBe. IlpumeHneHue
METAJJIOB M CIJIaBOB (CTalb, YYyryH, IJIOPAIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIIECHHOCTH MX coenHeHHH. [IoHsATHEe 0 KOppO3UU METaJIJIOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKHU YIIIEBOAOPOJOB (Yroib, MNPUPOJHBIA ra3, HedTh),

MPOJIYKTHI UX NepepadboTku (OEH3HH), X POJb B OBITY U IPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHE O OMOTOTUYECKU BYKHBIX BEIIECTBAX: )KHUpaX, OeIKax, yriieBoaax — U uX

POJIN B )KM3HU YCIIOBECKA




PacuéTrr:

7.1 o ¢popMysaM XUMHYECKUX COSAMHCHHM
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumust: 8-1 kmacc: 6a30BbI yPOBEHb: YUICOHHK; 5-€ U3IaHue, TIepepadoTaHHoEe, 8
knacc/ ['abpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A. AKIIMOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

Xumus: 9-1 kimacc: 6a30BbIM YPOBEHB: YUCOHUK; 5-€ U3/1aHue, nepepadboranHoe, 9
kiacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A. AKoHEepHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus : ypoku B 8 kiacce : mocoobue st yuurens /H. H. I'apa

Xumus. Ypoku B 9 kimacce : mocobue mis yuutens /H. H. 'apa

["abpuensn O. C., SmykoBa A. B. Pabouas terpaas. 8 k. K yueonuky O. C.
["aOpuensHa «Xumus. 8.»

["abpuensn O. C., SAmrykoBa A. B. Pa6ouas terpaas. 9 k. K yueonuky O. C.

["abpuensna «Xumus. 9.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
https://www.yaklass.ru Iudposoii 00pazoBaTeabHBIN peCype IS KO

https://lesson.edu.ru/lesson/ budauoreka LIIOK


https://www.yaklass.ru/
https://lesson.edu.ru/lesson/

http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
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