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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 11€JIEH M3yUdeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MUPA, BAXKHYIO
poJib UTparoT (POPMUPYEMbIE XUMHUEU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MMacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOM  JeATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPOJIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK e€ mzydeHuto. ColepaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMHUU MNPOUCXOIUT C MPHUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, S3blIKa HAYKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TPaBWJI 0OE€30IacHOrO OOpallleHusi C BEIEeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY INPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pPa3IUYHBIX BUIOB JI€ATEIbHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOHOM CPEIBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX I HW3YYEHUSI XMMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YE€JIOBEKA. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BeIEeCTB. XHMMHUYECKHe ypaBHeHusa. Kiaccudukanums
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJIOBAHHEM, U3YYEHUE U OMUCAHUE
(¢u3MUecKux CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCTIOTOMN) SIBJICHHUM, HAOIOACHHUE 1
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJEIel MOJIEKYJI
(ILIapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIOpoJa B JIA0OpaTOpUU ¥ MPOMBINILIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HH 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuynoB. Dusnueckue MU XUMHYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usznyueckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAaKOMJIGHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUAIIOB),



UCCIIEIOBAaHUE O0O0pa3lloB HEOPraHMUYECKHX BEIIECTB PA3JIUYHBIX KIJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpau3aluH, IOIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMbOTEPHbIE OKCUIBI
Y TUAPOKCHUJBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmnbl. OU3WYECKUI CMBICH MOPSIKOBOIO HOMEpPA, HOMEpPOB IEpuoaa H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero noyuoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. lloHsiTHEe 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUh U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~PEAaKIUd C UCIOJIb30BAaHUEM METOJIa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOOpa3oBaHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMEHEHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdpaT-uoH. Haxoxzaenue cepbl M €€ COCOUHEHUN B MpHpPOAE. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCJICHHs. A30T, pacHpOCTpPaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyueHue. Mcnonp3oBanue pocaToB B KAUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6aqbHOrO TOTEIJICHUS KIMMaTa, IMMapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YriIeBoJax — U UX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoae. OOmme mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEHEBHOMN KU3HMU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEJAMHEHHI (BO3MOXXHO HMCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUE, PACIIO3HABAHUE U HU3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a1a4 1o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
MEeTajuInyecKasi  KpuUcCTajuihueckas  pemérka.  DJIEKTPOXMMHUYECKHH  psin
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBI HATpusi W Kanusd. lIpuMeHeHue mEeno4YHbIX METALNIOB W  HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kaublus. Baxueilue coequHeHHUs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCU LI U coyn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMs, aJIFIOMUHUS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTtepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEpPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €AWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOyYeHHs XUMUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3ALMHN 00yUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHSA '

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW U JAPYTUX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpollecce€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE W XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Ipodeccuii 1 TpyJa pa3InyHOTO poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEILIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYecKas (opMylia W YypaBHEHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYIMPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPEEHATh LENH JEATEIbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUM NIPU  BBINOJHEHUH 3aJaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, crenupudecKue s TpPeAMETHOW o0mact «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHMUIA:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETI0BOU A EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAsT KOHIIEHTPAIIUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa, O0IIee YUCIO0 IEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJTacCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluIo, KilacCU(PUKAIHIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUECKOU MOCYI0N U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE PEaKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XMMHYECKOMW PpEaKUMH, MPEAeIbHO JOMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsT (hOpMYJT BEIIECTB
Y YPaBHEHUM XMMUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €r0 IOHMMAHHWE: OMNHMCHIBAaTh U XapaKTEPU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIMEe W CHenUPUUECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPKIAs OIMNKHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHUS JIEKTPOJIUTHUECKON JUCCOIUALIUY KUCTIOT, IIeJI0Yei
U COJICH, MOJIHbIE ¥ COKpAIIEHHBIE YpaBHEHHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOATBEPKIAONINX CYIIECTBOBAHWE TCHETHYECKOM
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca ATUX PEaKIIUiA;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o (opMmylie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSMH II0 BBITIOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, O0000IeHHe, CUCTEMaTH3allMi0, BBISBICHUC
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB CIIHCOK UTOTOBBIX CI0CO6
DJIeKTPOHHbIE MJIAHUPYEMBIX
N HaumenoBanue MpakTn - p ) . PB; X OIICHKH
e uu@poBbIe yJALTATOB
pa3iesioB U TeM KoHTposibHble  TeCKHe p HUTOTOBBIX
n/n Bcero o0pa3oBaTe/IbHbI ~ YKa3aHHEM dTaNoB HX
MPOrpamMMbl paGoThI padoThI IJIAHUPYEMBbI
e pecypchl dopmupoBanus X
pe3yJbTaToB
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
WLTFOCTPUPOBATH - YCTHBIN
B3alMOCBA3b OTBET
OCHOBHBIX -

XUMUYECKUX MOHATHH  mipakTHYecK

Y IPUMCHSTD 3TH as pabora

HOHSATHS TIPH
bubnmorexa [JOK = omnucaHuu BEIECTB U

XUMUS — BaKHas
00JIaCTh €CTECTBO3HAHUS

11 . 5 2 https://m.edsoo.ru/7 = ¥X npeBpalleHU;
U MIPaKTHYECKON
f41837c UCIIOJIb30BaTh
JEATEIbHOCTH YellOBEKa
XUMHYECKYIO

CHUMBOJIMKY JIJIS
cocTaByieHUs (popmyI

BEILIECTB U YpaBHEHUH
XAMHYECKUX PEAKIIU;

KIIaCCU(UITUPOBATH - YCTHBIU
Bubnuoteka [HOK | XuMH4YECKHNE OTBET
BemecTBa 1 xXuMu4deckue
1.2 ca 15 1 https://m.edsoo.ru/7 3IE€MEHTHI, -
KIIAU
P f41837c HEOpraHUYEeCKue KOHTPOJIbHA

BEIIECTBA, s paboTta
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Hroro no pazneny

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

20

XUMHUYECKHE PEaKIIUU
(110 YmuCIy ¥ COCTaBy
Y4YaCTBYIOIIHUX B
pEaKIiu BENIeCTB, 110
TerIoBoMy dhPexTy)

2.1

2.2

Bosnyx. Kucnopon.
ITonsarue 00 okcumax

Bonopon.Ilonstue o
KHCIIOTaX M COJISIX

1

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7
f41837c

OTIpeNeNiTh
BaJICHTHOCTh aTOMOB
3JIEMEHTOB B
OMHAPHBIX
COETUHEHUSIX,
CTETIeHb OKUCIICHHUS
JJIEMEHTOB B
OMHapHBIX
COCTUHEHUSX,
MIPUHA]JICKHOCTh
BEIIIECTB K
ONpEACIEHHOMY
KJIACCY COCIMHEHU N
1o ¢popmynam
XapaKTepU30BaTh
(omuckIBaTh) 00ITHE
XUMHUYECKHE CBONCTBA
BEIECTB PA3TUIHBIX
KJIaCCOB,
MOJITBEPIK1ast
OTHMCaHUEe TPUMEpPaMH
MOJICKYJISIPHBIX

- YCTHBIN
OTBET

- YCTHBIN
OTBET
PaKTUYECK
ast pabota



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

YpaBHEHHI
COOTBETCTBYIOIINX
XUMUYECKUX PEAKLUM;
MIPOTHO3UPOBATH
CBOICTBA BEILIECTB B
3aBUCUMOCTH OT UX
KaueCTBEHHOTO
COCTaBa,
BO3MOXHOCTH
IPOTEKaHUs
XUMHUYECKUX
MIPEBPALLCHHI B
Pa3JIMYHBIX YCIOBUSIX;

2.3

Bopna. Pacteopsl.
[Tousttre 06 OCHOBAHUSIX

1

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

XapaKTepu30BaTh
(omuceIBaTH) O0MIKE
XUMHUYECKHUE CBOMCTBA
BEILECTB Pa3INYHBIX
KJIACCOB,
HOJITBEPK1ast
OTHCaHUEe TPUMEpaMH
MOJIEKYJISIPHBIX
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIHii;
MPOTHO3UPOBATH
CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX
KauyeCTBEHHOI'O
COCTaBa,
BO3MO>KHOCTH

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
KOHTPOJIbHA
s pabora
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MPOTEKAHUS
XUMHYECKHUX
MPEBpaILCHHI B
Pa3JIMYHBIX YCIOBUSIX;

XapaKTepU30BaTh - YCTHBIN
(onmceIBaTh) OOIIME OTBET
XUMHUUYECKHUE CBOMCTBA | -
BEIIECTB Pa3IUYHbIX TIPAKTHYECK
OCHOBHBIE KJIACChI Bu6nuoreka LIOK {1accos, ast padota
2.4 HEOPTraHUYECKUX 11 1 https://m.edsoo.ru/7 HoaTEepARAAA )
coeuHentii £41837c OMCAHHE MPUMEPAMH g oppopHA
MOJ'IeKyJ'I}IE)HbIX s paGoTa
ypaBHCHHI
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUN;
Hroro o pasneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menaeneesa. CTpoenune aToMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE peaKkunuu

3.1

[lepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
. . Mennene-eBa.
Crpoenue atoma

bu6nmoreka [JOK
https://m.edsoo.ru/7
f41837c

pacKpbIBaTb  CMBICH
[Tepnonnueckoro
3aKOHa J1. n.
Menaeneena:
JIEMOHCTPUPOBATH
MMOHUMAaHUE
MIEPUOANYECKOMN
3aBUCUMOCTU CBOMCTB
XUMHYECKUX
3JIEMEHTOB  OT WX

- YCTHBIN
OTBET
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ITOJIOKCHUS B
[Tepronnueckoi

CHCTEME, OIMCHIBATh
U XapaKkTepu30BaATh
Tabnuunyo  Gopmy
[Tepronnueckoi

CHCTEMBI XMMHUYECKHX
AJIEMEHTOB: Pa3IN4aTh

ITOHSTHS «r7IaBHAs
noJArpymmna (A-
rpymmna)» u
«11000YHast

HOATpYIIIA (b-

rpynmna)», Majble |
OoJbIIE  TIEPHO/IBI,
COOTHOCHUTH
0003HaUYCHHS,
KOTOpbIE HMEIOTCS B
Tabuie
«ITepnognueckas
CHCTEMa XHMHUYECKHX
anmemento  JI. H.
MenzaeneeBa» C
YHUCIIOBBEIMH
XapaKTEePUCTUKAMHU
CTPOEHUS aTOMOB
XHUMUYCCKHX
9JIEMEHTOB (COCTaB M
3apsn  sapa, oOriee
YUCJIO DJIEKTPOHOB H
pacrpesiefieHue ux Mo




AJIEKTPOHHBIM CJIOSIM);

XUMHYECKas CBS3b.

OTIPE/CIISATh BUJ
XAMHYECKOMU CBSI3HU
(koBaneHTHAas U
HWOHHAas) B
HEOPraHUYECKUX
COCTMHEHUSX;
pPacKpbIBaTh CMBICTT

- YCTHBIN
OTBET
KOHTpOJIbHA
s pabora

bubnuorexka [IOK  OCHOBHBIX
OKHCIUTEIBHO-
3.2 8 https://m.edsoo0.ru/7 =~ XUMHYECKHUX
BOCCTAHOBUTCIBbHBIC o
f41837c MOHSTHUH:
peakiuu
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIbHEIE
peaKiuu,
OKHCJIUTEb,
BOCCTaHOBHUTEIIb,
OKHUCJICHUE U
BOCCTaHOBJICHHE
bu6mmoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7
f41837c
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7
f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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9 KJIACC

KonuyecTBo yacos CIIHCOK UTOTOBbIX c1ocood
HauMenoBanme TpakTHaecKue DJIEKTPOHHBIE IUIAHUPYEMBIX OIICHKH
Ne (undposBbie) pe3yJbTaToOB €
pa3eIoB U TeM Konrponbupie  PadoTHI bp MTOrOBbIX
n/n Bcero 6 00pazoBaTe/ibHBl ~ YKASAHMEM OTANOB UX | 1y pya gy venmpl
NMPOrpaMmbl abdoThI
porp Y e pecypcbl dopmupoBanus X
pe3yJbTaToB
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuu
pPacKpbIBaTh CMBICT - YCTHBIN
OCHOBHBIX OTBET
XUMHUYECKHUX -
HOHATUM: KOHTPOJIbHA
XUMHUYCCKHI 2JIEMEHT, s pabota
aTOM, MOJIEKYJIa, UOH,
KaTHUOH, aHUOH,
IIPOCTOE BEUIECTBO,
CJI0KHOE BEIIECTBO,
IToBTOpEHME U
. bubmmorexa [IOK = BaJ€HTHOCTb,
yriyoJieHue 3HaHUuN
11 5 1 https://m.eds00.ru/7 = 3I€KTPOOTPULATEIBLHO

Kypca 8 kiiacca

OCHOBHBIX pa3aciioB

1412636

CTb, CTETICHb
OKHCIICHHS,
XUMHAYECKast PEaKIus,
XHUMHYECKas CBA3b,
TerIoBOM 3¢ dext
peaxIu, MOJb,
MOJISIPHBINA 00BEM,
pacTBop,
AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUATHI,



https://m.edsoo.ru/7f41a636
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AIIEKTPOIUTUIECKAS
JUCCOLIMAIINS,
peakuuyu HOHHOTO
oOMeHa, KaTaJu3arop,
XUMHYECKOe
paBHOBecCHE,
oOpaTuMele 1
HEoOpaTHUMbIE
peaxmuu,
OKHCITUTEIHHO-
BOCCTaHOBUTEIJIbHbBIE
peaKIuu, OKUCIUTEb,
BOCCTaHOBUTEIIb,
OKHUCJICHUE U
BOCCTaHOBJICHHE,
TOTPOTIHS,
aM(pOTEpHOCTb,
XUMHAYECKast CBS3b
(xoBasIleHTHaA,
MOHHas,
MeTallTn4ecKast),
KpHUCTaJlIn4yecKas
peLIETKa, KOppO3us
METaJIIOB, CIUIABHI,
CKOpPOCTh XUMHYECKOU
peaKIyu, mpeIeIbHO
JOIycTUMast
koHueHTpauus [TJIK
BEIlIECTBA

1.2

OCHOBHBIE

bu6mmoreka [IOK

KJ1accupuIupoBaTh

- YCTHBIU




3aKOHOMEPHOCTHU
XUMHYECKAX
peakui

https://m.edsoo.ru/7
412636

XUMHUYCCKHE
3JIEMEHTHI,
HEOpPraHUYecKue
BEIIECTBA,
XUMHUYECKHE PEaKIuu
(Mo uMcny U cocTaBy
Y4aCTBYIOIINX B
peaKIMu BELIECTB, IO
TETUIOBOMY 3P QEKTy,
() W3MEHEHHUIO
CTETEHEW OKUCICHUS
XUMHUYECKHIX
3JIEMEHTOB);
XapaKTepu30BaTh
(ommchIBaTH) OOIIHE U
cnenupuyeckue
XMMHYECKHUE CBOMCTBA
MPOCTBIX U CJIOXKHBIX
BEILECTB,
MOATBEPKIAs
OTMHMCaHue MpPUMEpPaMU
MOJIEKYJISIPHBIX u
WOHHBIX  YpaBHEHHIA
COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIU;

OTBET

1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUAITHS.
XuMu4yecKkue
peakuuu B
pacTBOpax

bu6nuoreka [IOK
https://m.edsoo.ru/7
412636

COCTaBJIATH
ypaBHEHUA
3JEKTPOJIUTUYECKON
JHUCCOIHAIUA KHCIOT,
menoYe W COJIeH,

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
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ITOJIHBIC n

COKpaIlEHHbIE KOHTpOJIbHA
YPaBHEHHS  pEaklMd g pabora
HOHHOTI'O oOMeHa,
YpaBHEHUsl peaklui,
IIOATBEP K TAIOIIUX
CYLIECTBOBAHME
TEHETUYECKON  CBS3H
MEXJy  BeIleCTBAMU
pa3IMYHBIX KJIACCOB;

Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
IIPOTHO3UPOBATH - YCTHBIN
CBOMCTBA BEIECTB B OTBET
3aBUCUMOCTH OT HX -
CTpoeHus, MPAKTUYECK
BO3MO>KHOCTH ast pabora
IIPOTEKAHUS

OO6mas XUMHUYECKHX
XapaKTEepUCTUKA bubmnoreka IOK = mpeBpaienuii B
2.1 XUMHYECKHUX 4 https://m.eds00.ru/7 =~ pa3aUYHbBIX YCJIOBUSX;

sanemeHToB VIIA-
rpynmnsl. ['anorensl

1412636

MIPOBOJUTH PEAKLINH,
MTOATBEPKAAOIIHNE

Ka4eCTBEHHBINM COCTaB
pa3IMYHBIX BEUIECTB:

pacro3HaBaTh
OIIBITHBIM IIyTEM
XJIOpHI-, opomuI-,

HOIUI-UOHEI
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IIPUCYTCTBYIOIME B
BOJAHBIX  pacTBOpax

HEOPraHUYECKUX
BEILIECTB;
IIPOTHO3UPOBATH - YCTHBIU
CBOMCTBAa BEIIECTB B OTBET
3aBUCUMOCTH OT UX
CTPOEHHUS,
BO3MOKHOCTH
MIPOTEKAHUS
XUMHUYECKUX
IpeBpalleHU I B
O6uas peBparll
Pa3IUYHBIX YCIOBUSAX;
XapaKTEePUCTUKA
bubnuoreka [IOK | mpoBoauTh peakuuw,
XUMHUYECKHUX
2.2 https://m.eds00.ru/7 = TIOATBEPKIAIOIINE
351eMeHTOB VIA- .
. f41a636 Ka4yeCTBEHHBIN COCTaB
rpynnsl. Cepa u eé
pa3MYHBIX BEILECTB:
COEIMHEHUS
A pacrno3HaBaTh
OIIBITHBIM IIYyTEM
Cynb(aT-uoHBI,
NPUCYTCTBYIOIIUE B
BOJHBIX  pacTBOpax
HEOPTaHUYECKUX
BEILIECTB;
IIPOrHO3UPOBATH - YCTHBIU
O6mas POTHO3MP y
bubnuorexa IIOK = cBoiicTBa BeIIECTB B = OTBET
XapaKTEepUCTHKA
2.3 https://m.edsoo.ru/7 = 3aBUCUMOCTH OT HUX -
XUMHUYECKHUX
f41a636 CTPOEHH, NPaKTUYECK

sieMeHToB VA-

BO3MOKHOCTHU
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2.4

rpynmnsl. A30T,

dbocdop u ux
COCIIMHEHUS

Ob6mas
XapaKkTEepUCTHKA
XUMHUYECKHUX
sneMeHTOB [VA-
rpynnsl. YTiepoa u
KPEMHHU U UX
COCIMHECHUS

bubmorexa [JOK
https://m.edsoo.ru/7
1412636

IIPOTEKAHUS
XUMHUYECKHUX
MpEBpaIICHUI B
Pa3IUYHbIX YCIOBUSIX;
IPOBOAMUTH PEAKIHUH,
MOATBEPKIAOLINE
KAUeCTBEHHBI COCTaB
pPa3IUYHBIX BELIECTB:
pacrno3HaBaTh
OIBITHBIM yTEM
dhocdhar-noHsl,
KaTHOHBI aMMOHUSI
IPUCYTCTBYIOLLIUE B
BOJAHBIX  pacTBOpax
HEOPraHUYECKUX
BEIIIECTB;

IIPOTHO3UPOBATH
CBOMCTBA BEIECTB B
3aBUCUMOCTH OT HX
CTPOEHH,
BO3MOYKHOCTH
IIPOTEKaHUs
XUMHYECKHX
IIPEBPAILCHUI B
Pa3IUYHBIX YCIOBUSIX;
MIPOBOJIUTH  PEAKIUH,
MTOATBEPKIAIOIIHE
KaueCTBEHHBIN COCTaB
pa3IUYHBIX BELIECTB:
pacro3HaBaTh

ast pabora

- YCTHBIH
OTBET
PaKTUYECK
ast pabora
KOHTPOJIbHA
s pabota
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Htoro no paznemny 25

OIIBITHBIM IyTEM
KapOOHaT-, CHJIMKaT-
WIOH,
IPUCYTCTBYIOILIME B
BOJAHBIX  pacTBOpax
HEOPraHUYECKUX
BELICCTB;

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

OO01ue cBOHCTBA
3.1 4
METAJUIOB

bubnnoreka IIOK
https://m.edsoo.ru/7
412636

IIPOTHO3UPOBATh
CBOMCTBAa BEILECTB B
3aBUCUMOCTH OT HX
CTPOCHHS,
BO3MOKHOCTH
IIPOTEKaHUs
XUMHUYECKHUX
IIPEBpAILCHUI B
Pa3JINYHBIX YCIIOBHSIX;

- YCTHBIN
OTBET

Baxxneiinme
3.2 METAJUIBI U UX 16
COEIUHEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/7
1412636

IIPOTHO3UPOBATh
CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT HX
CTPOEHH,
BO3MOKHOCTH
MIPOTEKaHUs
XUMHYECKHUX
IIPEBPALLCHUI B
Pa3JINYHBIX YCIIOBHSIX;

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
KOHTPOJIbHA
g pabota



https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

IPUMEHSATbh OCHOBHBIE | - YCTHBIN
orepanuu OTBET
MBICTUTEIIbHOMN
JESITEIIBHOCTH —
Bemectpa u bubanoreka [JOK = aHamu3 ¥ CHUHTES,
4.1 MaTepHuabl B )KU3HU 3 https://m.edsoo.ru/7 = cpaBHeHUE,
4elnoBeKa f41a636 0000111EHME,
CUCTEeMaTU3AaIIHIO,
BBISIBJICHHE
IPUYUHHO-
CJICZICTBEHHBIX CBS3EH
Htoro mo pazneny 3
bubmmoteka [IOK
PesepsHOe Bpems 3 https://m.edsoo.ru/7
412636
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 kinacc: yueb. 1 odmeoOpazoBarenbHbix yupexaennii / O.C. ['abpuensH. - 3-¢
u3., ctpeoturl. - M.: JIpoda, 2022.

Xumus.9 knace: yueo. st oomeobpazoBatenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢
u3a., crpeoturl. - M.: JIpoda, 2022.

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. 'a6puensu O. C., Bockob6oitnukosa H. I1., SlurykoBa A. B. HactonbHast kKHUTa yuuTens.
Xumus. 8 ki1.: Metoauueckoe mmocobue. - M.: JIpoda, 2021.

2. l'abpuensn O. C., fAmykoBa A. B. Tetpaas amns 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6or. 8 k1. K yueonuky O. C. I'abpuensna «Xumus. 8 kinacey». M.: JIpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna «Xumus». 8
kinacc / O. C. I'abpuensu. — M. : Jlpoda, 2021. — 109.

4. I'abpuensan, O. C. Meronunueckoe nocodue k yueouuky O. C. 'abpuensna «Xumusi». 9
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : rexnonorudeckue kaptol k yaeOHuky O. C. 'abpuensna «Xumus. 8 xkiacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonorndeckue kaptol K yueonuky O. C. ['abpuensHa «Xumus. 9 xkmacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTponbHBIE U TpoBepoUYHbIe paboThl K yuebuuky O. C. 'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.chemnet.ru Tazeta «Xumus» u caiiT as yautenst «51 uay Ha ypoKk XUMHK»
http://him.1september.ru Equnas xomiekius LIOP: IIpeameTHast KOUIEKIUS «XAMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCIEPUMEHTHI:
xumus. Komrekiust Poccuiickoro o0meo0pa3oBaTebHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza NKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHSL: SIEKTPOHHBIN YICOHHK JIJIsI CPETHCH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISHK: XUAMHUSI

http://www.chemistry.ru JluctaniimonHas OJMMITHAA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIH
00pa3oBaTeNbHBINA MPOEKT
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