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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPE]CNICHHE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJaromuxcsi, ONpeaAeNsIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XUMHUHM HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHPOBOWU KYJBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHWS TpPU HW3YYCHHU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCEITHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolIMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 00y4aromIMXCS T'yMaHUCTHUYECKUX OTHOUICHHH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U clloXKHbIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHenus. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMEceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ Il HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabopaTOpuum U MNPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esloBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCUIo0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBAHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCINTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4€Hbll U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3noKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMA4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMU U IIOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUUALNU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AUCCOLMALUMU KHUCJIOT, IIEJIOYEd U COJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nueckue W XHMHYCCKHE CBOWMCTBA (00IIMEe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3HYECKHE U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue ¥ XMMUIECKHUE CBONMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKAlMK, pPACIPOCTPAaHEHHE B TMpHUPOJE, (PHU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r100aJbHOTO TMOTEIUICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), WX POJb B OBITY U MPOMBIIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenne. CoenawHEeHHMs] KpeMmHHS B Tpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUEe W XUMUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIOICHUE TIpoliecca OOyTIMBaHUS caxapa Moja JACHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M HUX COSAUHEHUNM (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, cCOOMpaHue, paclio3HaBaHWE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHNEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHre MeTamioB. Merajnueckas CBSI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTalib, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHUE B Ipupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UcCeoBaHNEe aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB MU XMMHUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKJIO, CIIaBbl METAJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYTIPOBOIHUKH, JAMAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM  TO3WUTUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TIIO3HABATENIbHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY Il TIOHMMAHUS CYIIHOCTH HAaYyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOAMMBIE i1 OOBSCHEHUS HAOII0/IaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JH0OO3HATENIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBHIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCHOHAILHON CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NPUPOJHONU CPEIOH, JJIsI MOBBIIIECHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuYuBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATH WX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbIC B XHMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble ucciaenoBarejabcKHe JeCTBUA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KpPUTUYECKH OIICHWBATH MPOTHUBOPEYMBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTuBHBIE YHUBepcaJibHbIe YUeOHble 1eiCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTA B YCTHBIX W TNHCBbMEHHBIX TEKCTaX; JeiaTh MPe3eHTaIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH TpPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI pelIeHUs] y4eOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XUMHYECKasi peaxkius, KiacCuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKas CBS3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUM 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX moJjiokeHus B llepuoaunueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XHWMHYECKUMX IPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHe, W3MEpEHue, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJICKTPOJIUTHI, AJEKTPOJIUTHYECKAsT HUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasl CBSI3b (KOBAJCHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH T MOHSITHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoxarpymnmna (A-rpynma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX 1O DJJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJISAPHBIX U HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEX/y BEIIECTBAMH PA3UYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPAIIEHUI B Pa3TUYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyAOH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaxX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

[Ipenmer xumuu. Poss XuMuu B )KU3HU
geJjioBeka. Tela u BemecTrna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[IpaxTnueckas padota Ne 1 «IIpaBuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM

YucTtele BemrecTBa u cMecu. CriocoOnI
pa3aesieHust cMecei

[IpakTuueckas padota Ne 2 «PazneneHue
cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM
COJIH)»

ATOMBI U MOJIEKYJTbI

XUMUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIBI)
XMUMHUYECKUX JIEMEHTOB

HpOCTBIe " CJIOKHBIC BCIICCTBA

O ool N o

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

Rk P e

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

11

OTHOCUTeNnLHAsA aTOMHas Macca.
OtHocHTenbHAS MOJICKYJIIpHas Macca

12

MaccoBas 1015 XUMHYECKOI0 3JIeMEHTa B
COCAMHCHNN

13

KoaunuecTtBo BelecTBa. MoJb. MOJ'IHpHaH




Macca

14

dusuyeckue U XUMUYCSCKUE SIBICHUS.
XUMUYECKask peakius

15

[Ipu3Haku u ycioBus NPOTEKaHUSA
XUMHUUYECKUX PEaKLNil

16

3aKoH COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHHUS

17

Breraucnenus KOJIMYECTBA, MAaCChl BCIIICCTBA
110 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ

18

Knaccudukanust XauMuueckux peakiuii
(coenuHeHMS, pA3JIOKEHUS, 3aMEIICHUS,
obmeHa)

19

M. B. JIoMOHOCOB — y4€HBIiI-
sHIuKIonequcT. O0o0IIeHNE 1
CUCTEMAaTHU3alus 3HAHWI

20

KontponsHas padota Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKITHI

21

Bo3nyx — cMech razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT U IpoCcToe BEMIECTRO.
O30H

22

dusnyeckre U XUMUYECKHE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPEHHE).
TTousarue 00 oxkcumax

23

CriocoObl moTyueHus: KUCIopoia B
1abopaTopuu U MPOMBIILICHHOCTH.
[Ipumenenue kucaopoaa

24

TennoBoit 3¢ (hekT XUMHUECKON peakinu,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMHUUYECKHUX PEAKIUAX

25

TornuBo (HedTh, yrojb U METaH).
3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro
PEJOTBPAILLCHUS




[Ipaktuyeckas padora Ne 3 o reme

26 «[lony4yenue u coOupanme KICIOopo/a,
W3YyYEHHUE E€r0 CBOMCTB)

27 Bonopos — aneMeHT u mpocToe BEIIeCTBO.
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA
BoJiopoja. [Ipumenenune Bogopoaa

29 [TonsaTHE O KUCITOTaX U COJISIX

30 CriocoOblI nostyueHust BOA0poJa B
naboparopuu
[IpakTnueckas padota Ne 4 o Teme

31 «ITonmyuenue u coOupaHue BoI0POIa,
W3y4YEHUE €ro CBOWCTB)

32 Monsipabiii 00b€M Ta30B. 3ak0OH ABOTaAPO
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 rasa 1o €ro u3BECTHOMY KOJIHMYECTBY
BEIIIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

34 peakIiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIEHUI ra30B

35 Ou3nyecKue U XUMHUYECKHE CBONCTBA BOIbI

36 CocraB ocHoBaHuii. [Tonsitue 06
MHIUKaTOpax
Bona kxak pactBopurens. Hacbiennsie u

37 HEHACBILIIEHHBIE PACTBOPHI. MaccoBast 10
BEII[ECTBA B PACTBOPE
[IpakTuueckas pabota Ne 5 o Teme

38 «[IpurorosieHne pacTBOPOB C ONPENEIEHHON
MAacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA»

39 KonTponpHas padota Ne2 o teme
«Kucnopoa. Bogopon. Boga»

40 Oxcuppl: cocTaB, KiacCupUKaIIUs,




HOMEHKJIaTypa

[Tosydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHUS: COCTaB, KIacCUpUKAIIHS,
HOMEHKJIaTypa

43 HonyquHUe Y XMMUYECKHE CBOMCTBA
OCHOBaHUM

44 Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

45 [Tosrydenne u XMMHUYECKUE CBOMCTBA KUCIOT

16 Comnu (cpemuue): HOMEHKIIATYpa, CrocoObI
MOJIy4EHUs, XHMHUYECKUE CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue

47 SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

48 I'enetnueckas CBS3b MEKIY ltaccamu
HEOPraHMYECKUX COETMHEHHM

49 O60011eHre U cucTeMaTu3alus 3HaHu|
KontponpHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coequHeHun"
[lepBbie MOMBITKU KIACCU(PUKAITUU

51 XUMHYECKUX 7IeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3axon u [lepuoanueckas

52 CHUCTEMa XMMHUYECKUX dnemeHToB JI. U.
MenneneeBa

53 Ilepuropl, rpymnIibl, NOATPYIIIBI

54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

N30To1E!




CTpocHuUE IEKTPOHHBIX 000JI0YEK aTOMOB

95 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 1
MenneneeBa
XapakTeprucTUKa XUMHUYECKOTO dJIEMEHTA 110

56 ero noJioxkeHuro B [leproanueckoit cucreme 1
. . MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis

57 pa3BuTHA HayKu U npaktuku. 1. 1. 1
MenneneeB — y4EHBIN, MEIaror u
IpaXIaHUH
Pesepsubiit ypok. O60011eHNE 1

58 cucreMmarusanus 3HaHuii / Beepoccuiickast 1
IpoBepoyHasi paboTa
KonTponbnas pabora Ne4 no teme

59 «Ctpoenne atoMa. XUMHUIECKasi CBS3bY / 1
Bcepoccuiickas mpoBepodHas paboTa

60 DNEeKTPOOTPULIATEIBHOCTh ATOMOB 1
XMUMHUYECKUX 3JIEMEHTOB

61 Wonnas xumuieckast cBsi3b 1

62 KoBanenTHas nojsipHas XUMHYeCKasi CBS3b 1

63 KoBaneHTHas HenossspHasi XUMUYECKask CBSI3b 1

64 CrerneHb OKUCIICHUS 1

65 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITMHI 1

66 OKucauTeNM U BOCCTAHOBUTEIIU 1
PesepBuslit ypok. O600mIeHE U

67 cucTtemMaTu3anus 3HaHui no reme «CtpoeHue 1
aTomMa. XUMUYecKasi CBSI3b»

68 PesepBHbIit ypoK. O606£ueHI/Ie u 1
cUCTeMaTH3aIlus 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KounTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

[Iepuoanueckunt 3akoH. [lepnoanueckas
CUCTEMAa XMMUYECKUX d1eMeHToB JI. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX DJIEMCHTOB IMEPBBIX TpéX
TIEPHOJIOB

Knaccudukarus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunnl xXuMuueckoil CBSI3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

KonTtponbHas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUM
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

Knaccudukanus XuMuueckux peakiuu 1mo
pa3IUYHBIM TIPU3HAKAM

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peaknuu. [IoHSITHE 0 TOMOTE€HHBIX U
TE€TEPOreHHBIX PEAKIIHIX

ITonsaTrue 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAOIIHUEC HAa CKOPOCTH
XUMHYECKOH pC€aKiuu U IOJIOKCHUC
XUMHUYCCKOT'O PAaBHOBCCH

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

10

Teopm[ 3JICKTpOJ'IPITH‘-ICCKOI>i JAUCCOLMaIIu.
CunbHEBIC U cIa0bIe SJICKTPOJIUTEL

11

HoHHbIE ypaBHEHHUs peaKLUil




XUMHYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPEACTaBICHUI 00
AIEKTPOJUTUUECKON JUCCOLHAITIT
XHUMUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEACTAaBICHUI 00 AIEKTPOIUTHIECKOM
JTUCCOITUAITIN

14 [TonsiTue 0 rHUAPOIU3E COJIEH

15 O0600111eHre U CUCTEMAaTU3aIs 3HAHUIA

16 [IpakTnueckas padota Ne 1. «Pemienue
AKCIIEPUMEHTAJIBHBIX 337129
KonTtponbnas pabora Ne2 no teme

17 «NEKTPOIUTHYECKAS TUCCOIUALIHS.
XUMUYECKUE PEAKIIMU B pACTBOPAX»

18 OO6mrast XxapaKTepUCTHKA TAJTIOTEHOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XMUMHUYECKHE CBOMCTBA, MOJIyUYEHHE,
MIPUMEHEHHE
[IpakTrueckast pabota Ne 2 o Teme

20 «[lonydyeHue coJNTHON KUCIOTHI, U3yUYECHUE
€€ CBOMCTB»

Boruncnenus o ypaBHEHUSIM XUMHUYECKUX

21 peaKIuii, eclii OJIMH M3 PEarcHTOB JaH B
H30BITKE

22 OO6mras xapakTepucTuka 31eMeHToB VIA-
TPYIIIbI
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepbl U €€ COeIMHEHUH B
pupojie. XMMHUYECKHUE CBOMCTBA CEpPbI

24 CepoBogopon, CTPOCHHE, buznueckue u
XUMHUYECKHE CBOMCTBA

25 Oxcuppl cepbl. CepHast KMCIIOTA,




¢bu3nveckre 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHHE

26

XHWMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
MIPOMBIIIJIEHHOTO CII0Cco0a MoTy4eHus
CEpPHOM KUCIOTBL. XUMUYECKOE
3arpsi3HEHUE OKPYKaIOLIEH cpeibl
COEJIMHEHUSIMU CEPBI

27

Briuucienne MaccoBOM I0JU BBIXOa
MPOJIyKTa PEAKIUU

28

OO6mras xapakTepucTuka 3J1eMeHToB VA-
rpymIbl. A30T, pacpoCTpaHCHHE B
npupoe, Gu3nuecKue U XuMUIeCcKHe
CBOICTBA

29

AmMUax, ero pu3nYecKue U XuMUYECKHe
CBOWCTBA, MTOJIYYEHHE U IPUMEHEHUE

30

[IpakTruueckast padota Ne 3 o Teme
«[lonyyeHne aMmMuaka, U3yueHuUe ero
CBOWCTB»

31

A3oTHas KucjoTa, e€ pusnueckue u
XMMHUYECKUE CBOIMCTBA

32

Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX
ynoOpeHuii. XuMHU4YecKoe 3arps3HeHNe
OKpY’KaIoIllel Cpeibl COeAMHEHUIMHU a30Ta

33

®ocdop. Oxeun bochopa (V) u
dhochopHas kucimoTa, GPU3NIECKUE U
XUMUYECKHUE CBOWMCTBA, MOJIyYCHHE

34

Hcnonb3oBanue gocdaToB B KauecTBe
MUHEpaNbHbIX YA00peHHii. 3arps3HeHue
IIPUPOJHOM cpenbl pocdaTramu

35

YFnepoz[, pacnupoCTpaHCHUC B ITPUPOIC,
(I)I/ISI/ILIGCKI/IC 1 XUMHYECKHE CBOMCTBA




36

Oxcuppl yriaepoaa, ux pusndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBI, CBSI3aHHBIC C OKCHIOM
yriepona (1V)

37

VYronpHasg KAUCIOTA U €€ COJIN

38

[Ipaktuyeckas padora Ne 4 o reme
"[lony4eHue yriekucioro rasa.
KauecTtBeHHas peakiys Ha kapOoHaT-HOH"

39

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX YIiepoia

40

Kpemuuii u ero coeqmHeHus

41

[IpakTueckas padota Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
«Baxnenmnne HeMeTaJIbl i UX
COEIMHEHUS

42

KontponsHas padota Ne3 o teme
«Baxuenme HeMeTauIbl U UX
COEIMHEHUS

43

OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METaJUI0B. MeTtamnnueckas
CBSI3b M METaJNINYecKasi KpUCTAJUIMYECKast
pemérka. Pu3nyeckre CBOKMCTBAa METAIIIOB

44

XUMUYECKUE CBOWCTBA METAIIJIOB.
DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
METaJJIOB

45

O61ue crnocoObl NOTYyYeHHS] METAJIOB.
CrnaBel. BeruncneHus no ypaBHeHUSIM
XUMHYECKUX PEaKIUid, €U OJHH U3
pEareHToB COJIEP>KUT MPUMECH

46

Ilonsatue o KOppO3uHu METAJIJIOB

47

Il{emo4nbIie METaIBI




48 Oxcupl U THJIPOKCHIbI HATPUS U Kallus 1

49 H_[eHOHH?3eMeHBHBIe MeETaJLIbl — KabIuNi 1
¥ Maraui

50 Baxxnenmme coeJUHESHUS KaJIbITHS 1

51 O00011IeHNE B CHCTEMATH3aLUs 3HAHUI 1

52 JKEcTKOCTh BOJIBI U CIOCOOKI €& 1
yCTpaHCHUS
[IpaxTnueckas padota Ne 6 o Teme

53 "YKECcTKOCTEH BOABI M METOIEI €€ 1
ycTpaHeHus"

54 AnroMuHnH 1

55 AmpoTepHbIe cBOWCTBA OKCHIA U 1
THJIPOKCH/IA

56 XKeneso 1

57 Oxcunpl, THAPOKCUIBI U conn xkene3a (1) u 1
xenesa (1)

58 O0o001Ienre U cucTeMaTH3alys 3HAHUHN 1
[IpakTrueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME 1
«Ba)kHeie MeTaJlIbl U UX COETUHEHUSI
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
peaKIuii, eclii OJIMH M3 PEarcHTOB JaH B

60 M30BITKE W COJNCPKUT IPUMECH. 1
BrrunciieHns MaccoBOM IOJIM BBIXO1a
MIPOJIyKTa PEaKIuu

61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1

62 KounTtponsnas pabora Ne4 no teme 1
«BakHeimme MeTallIbl U UX COCAUHCHHUSI

63 BemecTBa 1 Matepualsl B MOBCEAHEBHOM 1
JKU3HHU YeIoBeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH 1




cpebl
65 Pons xumun B PCUHICHUHN 3KOJIOTHICCKHUX 1
pooeM
66 PesepBHbIii ypoxK. O606£11€H1xle u 1
cucreMaTru3anus 3HaHuu
67 PesepBHEIH ypOK. O606£11€H1xle u 1
cucreMaTrui3anus 3HaHuu
68 PesepBHblIi ypoK. O606£ueHHe U 1
cucreMaTrui3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON ITPOTPAMMUBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE MIOHSATHUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSATHI: aTOM,
MOJIEKyJa, XMUMHYECKHH D3JEMEHT, IMPOCTOE BEIIECTBO, CIO0XKHOE
BELIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIAPHAs Macca, MaccoBas J0Js XUMHYECKOIo
JJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIM O00BEM, XMMHUYECKas peakius,
KJacCUpUKalusl  peaklUMil:  peakuud  COCAUHEHMs,  peakIuu
pa3NoKEeHus, peakluu 3aMEIleHUs, pPeakuuu OOMEeHa, JK30- H
SHAOTEPMHUUYECKUE DPEAKIHNH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBOp,
MaccoBas 10JIs BellecTBa (MIPOLEHTHAs! KOHLIEHTPAlMsI) B PaCTBOpPE

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATUN U
MPUMCHATH OTHU NOHATUA IMIPHU OIIMCAaHNUU BEHICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJieHHs (opmyl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbhIBaTb  CMBICII 3aKOHOB COXpPaHEHHMsS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPpCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUMHCHUAX

1.6

KJIaCCU(PUIMPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY P DEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYHO MOJICKYJEIDHYHO W MOJISIDHYIO MACChI
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHKO JOJIIO XUMHUYCCKOI'O 3JICMCHTa IIO CpopMyne
COCIUHCHNA,

1.9

BBIUHUCIIATE MACCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl TIO3HAHUS — HAOIIOJCHHE,
U3MEpeHne,  MOJENMpOBAaHME,  OKCHEpUMEHT  (peajbHBId U
MBICIICHHBIN )

IIo Teme: «Baxneiinme MPEACTAaBUTCIIN HCOPIraHUYCCKUX BCUICCTB»

2.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCHM,
KHUCJI0Ta, OCHOBAHUC, COJIb

2.2

OTpeNeNATh MPHUHAMISKHOCTh BEIIECTB K ONPENeNEHHOMY KIJIAcCy
COeIMHEHUH 1o Gopmyaam




2.3

KJIACCU(UITMPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu3oBaTb (ONUCBHIBaTH) OOLIME XWMUYECKHE CBOICTBA
BELLECTB PAa3JIMYHBIX KJIACCOB, MOATBEp)KJAasl ONUCAHUE NPUMEpaMU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.5

ITPOrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
KaQ4YCCTBCHHOI'0O COCTaBda, BO3MOKHOCTU HPOTCKAHUA XHUMHYCCKUX
HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TIOCYyIOW H
nabopaTOpHBIM 00OpY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSAMH 110 BBIOJHEHHIO
71a00PATOPHBIX XUMHMUYECKUX OMBITOB IO TMOJIYYEHHIO M COOMpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA U KHCIOpPOJA), MPUTOTOBIIEHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOM J0JIEM pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U IMPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI T10
pacno3HaBaHUIO pPACTBOPOB IIENOYEed U KUCIOT C IOMOIIbIO
WHJUKATOPOB (JJakMyc, (heHon(TanenH, METUIIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKIINU

[Io Tteme: «llepuommuecknii 3axkoH u Ilepmoamueckas cucrema
xumuueckux sneMeHToB J[. M. MennpeneeBa. CTpoeHHE aTOMOB.
Xumudeckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
IEKTPOHHBIA CJIOM aroMa, aToMHass OpOMTalIb, paguyc aroma,
XUMUYECKas CBsA3b, IMOJIAPHAS W HEMOJsApHas KOBAJEHTHas CBSI3b,
UIEKTPOOTPUIIATEIBHOCTh, HMOHHAs CBS3b, MOH, KAaTHOH, AaHUOH,
CTENEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYCCKHUE DJICMCHTHI

3.3

OIHCBHIBATh U XapaKTepu3oBaTh TaOnmuHyro Gopmy Ilepmommveckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3inyarTh MOHATHUS «TJIAaBHAS
noarpynmna (Arpynma)» W «mobounas mnoarpymnma (brpymma)y,
«MaJtbIe» U «OO0JIBIITNE) TTEPHOIbI

3.4

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCHTB O6OSH&‘ICHHH, KOTOPLIC HUMCIOTCA B Ta6n1/1ue
<<Hepnozu/mec1<a51 CHUCTCMaA XHUMHYCCKHUX 3JICMCHTOB I[I/I
MenpgeneeBa» ¢ 4YHCIOBBIMU XapaKTCpUCTUKAMH CTPOCHUS aTOMOB
XHUMHYCCKHUX JJICMCHTOB (COCTaB H 3apsaa Aaapa, 06mee R 15(1 (0]
QJICKTPOHOB M paCHpCACICHNUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

ONpCACIIATD CTCIICHDb OKHCIJICHUA 9JICMCHTOB B 6I/IHapHI:>IX
COCAUMHCHUAX

3.7

ONpCACIIsITL BUJ XHMHUYECKOH CBS3U (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPTraHUYCCKUX COCIUHCHUAX

9 KIIACC

Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI




NPOBePsIEMOro
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmsbl OCHOBHOI'O 0611191"0 06pa30BaHI/Iﬂ

1

IIo Teme: «BCH_ICCTBO U XUMHYCCKas pCaKus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUWA: pacTBop,
BJIEKTPOJIUTHI, HEAIEKTPOIUTHI, 3JIEKTPOJUTHYECKAs IJUCCOLMAIMA,
peakiuy MOHHOrO OOMEHA, KaTajlh3aTop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHCIINTETbHOBOCCTAHOBHUTEIIHLHBIC peakuuu, OKHCJINTEIID,
BOCCTAHOBUTEJIb, OKHCJICHUE W BOCCTAHOBJIEHWE, aJUIOTPOIINS,
aM(pOTepHOCTh,  XHMHYECKas  CBs3b  (KOB&ICHTHAs, HOHHAf,
METaJUTMYECKas), KpUCTaJUIMuecKas pemérka, CIUiaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHSATHU W
MNPUMCHATH OTHU NOHATUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIATh ypPaBHEHUS JIIEKTPOJUTUYECKONW UCCOLMAIUM KHUCIIOT,
LIeJI0Yeld W COJIeH, IOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIMi
HMOHHOTO 0OMeHa

1.4

pPacKpbIBaTh CYITHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKITUN
MIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHii

1.5

MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peakinu

ITo Ttemam: «Hemeramnel M WX coeaWHEeHHA» MU «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIINE U CTICIIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKINi

2.2

COCTaBIIATh YPaBHEHUS PEaKIUil, MOATBEP)KIAIONINX CYIIECTBOBAHUE
TEHEeTHYECKOM CBSI3U MEXK/1y BEIIECTBAMU Pa3IMYHbIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHA,
BO3MOXXHOCTH IPOTECKAHHUA XMMHUUYCCKHUX npeBpameHI/Iﬁ B PAa3JIMIHBIX
YCIIOBUAX

2.4

clieoBaTh IMpaBWJIaM TMOJB30BAaHUS XMMHUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHIO M COOMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYE€HHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB

1o Teme: «XUMHS U OKpYXKarOIIasl Cpea»

3.1

PaCKpbIBaATb  CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K
BCIICCTBA; KOPPO3Us METAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaIlUU MBICIUTEIbHON JE€ITeNbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606I_HCHI/I6, CHUCTEMATHU3allUIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3EH — I HN3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX pCaKHHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbl TO3HAHWS — HAOIIOJCHUE, W3MEPEHHE, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KM3HM Ye€JIOBEKa. XHUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAHUA B XUMUH. YucTteie BeUICCTBAa U CMECH. Crioco0nI
pa3AeieHust cMecen

1.3

ATOMBI U MOJEKyIbl. XHUMHUYECKHE 3eMEHTbl. CHMBOJBI XHUMHUYECKUX
u1eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas J10JIs1 XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHNH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECCKUX COG)II/IHeHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SIBIICHHS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COCTUHEHMS, PA3JIOKEHUS, 3aMeIeHUs, 0OMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY0H, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu U TpuEMamMu oOpamieHus ¢ J1abopaTOpPHBIM
0o0OpyJIOBaHMEM, H3YYCHHE U OIMCaHHWE (HU3MYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOMoJaeHHe (U3NYecKux (IUIaBJIICHHE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIUS BOJbI) U
XUMUYECKUX  (TOpEeHHe  CBEYM, NPOKAIMBAHHUE  METHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE Mena C KHCJIOTOW) SIBJICHUH, HAONIONCHHE M OIKMCAHUE
NPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakiuil (pa3joxeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJIOPUIOM Oapusi, pa3jioKeHue
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKeJle3a C pacCTBOPOM
conu meau(ll), uzyuenue cnoco6oB pazaencHus cMeceil (C MOMOIIbI0 MarHuTa,
¢GwIbTpOBaHUE, BBIIAPUBAHUE, JAUCTHIULLNUSA, Xpomarorpadus), mpoBeaeHUE
OYHUCTKH MMOBAPEHHOM COJIM, HAOJIIOJICHUE U OITUCAHUE PE3YJbTaTOB MIPOBEACHUS
OMBITa, WILIOCTPUPYIOUIETO 3aKOH COXPAaHCHHS MAacCChl, CO3JIaHHE MOJENei
MOJIEKYII (IIIapOCTEPIKHEBBIX)

Baxwueiiune MMPpEACTAaBUTCIIM HCOPIraHUYCCKNUX BCIICCTB

2.1

Bo3nyx — cmecp razos. CocraB Bosayxa. Kucimoponx — asmeMeHT U mpocroe
BemiecTBo. HaxoxaeHue kuciopojia B NMpupoje, GU3NYECKHe U XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue kuciopona. CrocoObl
HOJy4eHUsl KHCIopoJia B JAOOpaTOpuu M MPOMBIINLIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoje. O30H — ajutoTpornHasi MOAUGUKAIUS KUCIOpoia

2.2

TennoBoit 3pPekT XuMHUUeCKoi peakuy, TePMOXUMUYECKUE YPAaBHEHHSI, 3K30-
U SHAOTEPMHUUECKUE PeaKK. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3AyXa,
yCUJIEHHE TAapHUKOBOT0 3(dekTa, pazpylieHue 030HOBOTO €05




2.3

Bomopon — snemeHT u npocroe Bemmectso. HaxoxaeHrne BOIOpoAa B MPUPO/IE,
¢u3nuecKkre W XWMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI TOTydCHUS.
Kucnore! u conu
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Monsipublii 00bEM ra30B. PacuéTpl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boga kak  pactBopuTenb. PacTBOpBL
Hacpiiennbple 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanust. Ponp pacTBOpoB B mpupoje U B KU3HM uenoBeka. Kpyrosopot
BOABl B IpUpOJie. 3arps3HEHHE NpUPOJIHBIX BojA. OXpaHa U OYHUCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenunenuid. Oxcuapl. Knaccudukarus
OKCUJOB: cojeoOpa3yroue (OCHOBHbIE, KHUCIOTHBIE, amM(OTepHblE) U
HecosieoOpa3yromue. Homenknarypa okcugoB. dusndyeckue M XUMHUYECKUE
CBOMCTBA OKCUAOB. [loydeHne okcuioB

2.7

OcHoBanus. Knaccuduxanust oOcHOBaHMM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoOBaHU. PU3NYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHu. [TosyyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenxmarypa kucinor. dusmueckue u
XUMHYECKHe CcBoiicTBa KHCIOT. Psam aktmBHOcTM MetammoB H.H. Bekerona.
[Tony4yenue kuciaoT

2.9

Comu. HomeHnknarypa coisieil. @OU3MYECKHE W XMMHUYECKHE CBOWCTBA COJICH.
[Tonydyenue coient

2.10

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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XUMHUYECKUH  OKCIIEPUMEHT: Ka4deCTBEHHOE ONpEICICHHE  COJCpPIKAHUS
KHCJIOpOZa B BO3/yXe, IMOJIydeHHE, COOMpaHHe, paclio3HABaHHE W HM3Yy4CHHUE
CBOWCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
YCJIOBHSI BOBHUKHOBEHUS M MPEKpaIleHUs] TOpeHus (Tokapa), 03HaAKOMIICHHE C
o0Opa3llaMu OKCHJOB M OINHKCAaHWE WX CBOWCTB, TNOJy4YeHUE, COOHMpaHHeE,
pacro3HaBaHWe W HM3y4YCHHUE CBOWCTB BOJOpOJa (TOpPEHHUE), B3aUMOJCHCTBUE
Bosiopoaa ¢ okcuaoMm Menu(ll) (BO3MOXHO HCIOIB30BaHKUE BHUACOMATEPHATIOB),
HaOMro/leHHe O0O0paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTEHIO,
NPUTOTOBJIICHHE PAaCTBOPOB C OINpPENSIEHHONW MAaCcCOBOW JIOJICH PacTBOPEHHOTO
BCIIECTBA, B3aWMOJICHCTBUE BOJBI C MeETallaMH (HATpUEM U KaJbIIHEM)
(BOBMOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB), OTPEACICHUE PAacTBOPOB
KUCJIIOT M MIEJIOYe C IMOMOIIBI HHIMKATOPOB, HCCIIEOBaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOICHHE W3MECHEHUS
OKpacKd HHIMKAaTOPOB B pPacTBOpax KHCIOT | IIEJI0YeH, H3yueHHE
B3auMoieiictBus okcuga meau(ll) ¢ pacTBopoMm cepHO# KHCIIOTBI, KHUCIOT C
METaJUIaMH, PEaKIUil HeUTpaIu3alyu, IoTy4eHUEe HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOTO MeTajula JApPYyrUM M3 pacTBopa COJIM, peIlleHue
IKCMIEPUMEHTAJBHBIX 3a/ad Mo TeMe «BakHelmne Kiacchl HEOPTaHUYECKUX
COCIMHCHUIN»

[lepuoanueckuii 3akox u Ilepuoandeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMUYeCKas CBsA3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU

3.1

[lepBpie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX dJIeMEHTOB. I[lonstue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBIE U IIEIIOYHO3EMENTbHbIE METaJLIbI,
TJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrioT amMdoTepHbIE




OKCHUIbI U THAPOKCUABI

3.2

IIepnoguueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 31eMeHTOB J[. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOIIEPUO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMHYecKuMX aieMeHToB J[.M. Menneneesa.
[Iepuoasr m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB
IIEPUOJIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JEMEHTOB
[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO ero nojoxxeHuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYINIaM M IEPUOJAM.
3nauenue [lepumonmyeckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
BJIEMEHTOB ISl pa3BUTHS Hayku W npaktuku. .M. MenneneeB — y4€Hblii U
I'PaKJIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okucieHusd. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipouecch
OKHUCJIEHUS U BOCCTAaHOBJIEHUI. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAIJIOB, B3aUMOJCWCTBUE THIPOKCHUIA LMHKA C PacTBOpPaMH KHUCIOT M
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-
BOCCTAHOBMTENBHBIX peakiil (rOpeHue, peakliuu pa3aokKeHHs, COeANHEHMs])

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO 1 XUMHWYCCKaAA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOKEHHEM 3J1eMeHTOB B Ilepmoamueckoii
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (MC)I(,HYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XuMu4decknue cBOMCTBa BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,
TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil 10 pa3IUuHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLUH BEIIECTB, MO TeIIoBoMy 3¢ddekry, Mo
U3MEHEHMIO CTeNeHeH OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 0OpaTUMOCTH,
0 YyYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  peaKIuH,
TEPMOXMMHUYECKHE ypaBHeHUs. I[0HATHE O CKOPOCTH XUMHUYECKOMN peakuu

1.4

[Mousitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHWYCCKUX PCAKIHUAX. Ilonsatue o
TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYECKOM PpaBHOBCCHUU.
q)aKTOpLI, BJIMAIOIIME Ha CKOPOCTb XUMHYECKOM pCeakin M TOJIOKCHUC




XUMHYCCKOTI'O PaAaBHOBCCHUS

1.5

OKHUCIUTEIHHO-BOCCTAHOBUTEIIHHBIE peaKknuu, 3HeKTpOHHBII71 6aHaHC
OKHCITUTEIILHO-BOCCTAaHOBUTENIbHOW  peakiuu.  CocTaBieHHE  ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M JIMCCOLMALIMU BELIECTB C Pa3IMYHBIMU BUJIAMU
XxuMu4eckoi cBs3u. Crenenp aucconuanyu. CHiIbHBIE U ClTa0ble AJIEKTPOJIUTHL
Peakiun moHHOTO OOMeEHAa. YCIOBHSA MPOTEKaHMs PEAaKIUii MOHHOTO OOMEHa,
IOJIHBIE U COKpauléHHbIE HOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMH M cCOJiell B CBeTe NPEACTABICHUNH 00 3IIEKTPOJIUTUYECKON
nucconnanuu. KauectBeHHble peakiiii Ha MOHBL. [loHsATHE O THApPOIM3E Cosei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATTIMYCCKUX
pelmETOK HEeOpraHUYECKHUX BEIIECTB — METAJIOB U HeMeTalsioB (rpadura u
ajMasza), CII0KHBIX BEHIECTB (XJOpWIa HATpHUs); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUu OT BO3JAEUCTBUS pa3IMUYHBIX (HAaKTOPOB;
WCCIIe/IOBaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMN  KUCIIOT, WIeNouel u coyiel  (BO3MOXKHO —HCITOJIb30BaHHUE
BHJICOMATEpUAIIOB); TPOBEICHUE OTBITOB, HUIIOCTPUPYIOMINX TPU3HAKA
MIPOTEKAaHMsI PeaKlMii HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIAEIEHHUE Tra3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBUTEJBHBIX peaKUUi (TOpeHHEe, peakUH pPa3yIoKEeHUs, COCINHEHUs);
pacro3HaBaHHe HEOPTAaHWYCCKUX BEIIESCTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHiA
Ha WOHBI; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a]1a4

Hemeranner u nx COCAMHECHUS

2.1

OO6mrass  xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3aumMoeiicTBUe ¢ MeTajllaMd, HEMeTaUlaMM, HIeIo4aMu). XJIOPOBOIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOIydYeHUE, MpuMeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeilliue XJIOpUIBI U UX
HaX0JIEHHUE B IPUPOJIE

2.2

O6mras xapakrepuctuka anieMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucineHus. CTpoeHue u (Gpu3nyeckue CBOWCTBA
IOPOCTBIX BEIIECTB — KHUCIOpPOJa U Cepbl. AJIOTPOIHBIE MOAM(UKALUU
KHCJIOpoJa U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue M XUMHUUECKHe cBoWcTBAa. OKCUABI Cepbl Kak IPeICTaBUTENIH
KUCJIOTHBIX OKCcHJOB. CepHasi KUCJIOTa, (U3UYECKUE U XMMUYECKHE CBOWCTBA
(oOmme Kak MpeacTaBUTENsS Kiacca KUCIOT M cnenuduyeckue). XUMHUYECKHUE
peakuuu, JeKallie B OCHOBE NPOMBIIIICHHOTO croco0a IMOJydeHHUs CEepHOU
kucnotTel. Ilpumenenue. Conmmu cepHOM KHUCIIOTBI, KaueCTBEHHAs pEakUMsl Ha
cynbdar-uoH. HaxoxaeHnue cepbl u €€ coeMHEHUH B mpupoae. XUMHUYECKOoe
3arps3HEHUE OKpYKAloIIeld cpesibl COEUHEHUSMHM Cepbl (KHCIOTHBIE TOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), COCOOBI €ro MpeI0TBPAIEeHUs

2.3

OOmast xapakrepuctuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, pacIipOCTpaHEHUE B IPUPOJIE,
¢usnyeckue U xuMuieckue cpoiictBa. Kpyrosopor a3ora B npupoae. AMMUaKk,
ero (u3nMyeckue W XMMUYECKHE CBOICTBA, ModydyeHue U mnpumeHenue. Conu
aMMOHHUS, UX (Qu3nyeckue M XUMHUYECKHME CBOMCTBA, MpHUMEHEHHE.




KauectBenHnasi peakiisi Ha MOHbI aMMOHUs. A30THasi KHCIIOTa, €€ MOJy4yeHue,
(¢usnueckne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCIOT U crnenududeckue). Vcnoik30BaHne HUTPATOB M COJICH aMMOHHUS B
KayecTBE MHHEPAJIbHBIX yJOOpeHUl. XUMHUECKOe 3arpsi3HEHUE OKpYXKaromen
Cpelbl COCIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXKAH, 3arps3HEHHE BO3/1yXa, TTOYBbI
Y BOJIOEMOB)
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®dochop, amtorponHbie Moaupukamu Gochopa, GU3MUECKHEe U XUMUYCCKHE
ceoiictBa. Okcun ¢docdopa(V) u dochopHas xuciora, QUINICCKUE WU
XHUMHYECKHE CBOWCTBA, ToiydeHue. Mcmonp3oBanme ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YA00peHHIA

2.5

OO6miass xapaxkrtepuctuka s1neMeHToB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHUS.  YTJIepoJ, aJuIOTPOIHBIC
Mo (UKAIIIK, pPACIPOCTPaHEHUE B TIpUpojae, (U3WYECKHEe M XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupone. Okcupl yriepoja,
X (u3nYeckne W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTydeHHE M TIPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa r100anbHOrO TOTEIUICHHWSI KIWMAaTa; MapHUKOBBIA
abdext. YrompHas kuciaora U e€ coiM, uX (U3UYECKHE W XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH H
CEJICKOM XO35IMCTBE

2.6

HepBOHaLIaJ'IBHBIe IIOHATHUA 06 OpFaHI/IquKI/IX BCIICCTBAX KAK O COCIUHCHUAX
yriaepona (MeTaH, d3TaH, JTHJICH, AalleTHUJICH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. lloHsTHe o Ouojornyecku
BOXHBIX BEIECTBAX: JXHpaX, O€lKaX, YIJIEeBOJaX — M HMX POJU B IKU3HHU
YyeloBeka. MarepuanbHOe €IWHCTBO OPraHMYEeCKMX W HEOPraHMYeCKUX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumeHenne. CoeuHeHUs KpeMHHsI B mpupoze. OOmme mnpezicraBieHUs 00
okcugne kpemuusA(1V) u kpemHueBoit kuciote. CHIMKATBI, UX UCIIOJIL30BAHKE B
OBITY, MEITUITMHE, TPOMBIIINICHHOCTH. BaxkHeWIe CTpOUTEIbHBIE MaTepPHAIbL:
KepaMuKa, CTEKJIO, IeMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO
UCIIOJIb30BaHUS CTPOUTEIILHBIX MATEPUAIIOB B TOBCETHEBHOM JKU3HU

2.8

XUMHUUYECKUH SKCHEPUMEHT: H3y4eHUEe 00pa3loB HEOPraHUMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJOTBI; IPOBEIEHNE KAYECTBEHHBIX PEAKLUN HA XJIOPH]I-
MOHbl M HaOJIOZCHUWE NPU3HAKOB HUX IPOTEKaHUS; OIBITHI, OTpAXKArOIIUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJIEHHWE C OOpas3lamMH XJIOpHIOB
(ranoreHuoB); O3HAaKOMJIEHME C oOpa3uamM ceppl U €€ COECIUHEHUSMHU
(BO3MOKHO ~ HCIIOJIb30BAaHWE BHUICOMATEPHAIOB); HAONIOJCHHE IIpolecca
oOyrnuBaHus caxapa MoJ JCWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa3z0aBlIeHHON CEpHOI KUCIIOTHI, MIPOBEAECHUE
KQueCTBEHHOH peakuuu Ha cynabpaT-uoH | HaOIIoJeHUEe TIpu3HaKa eé
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (hocopa u ux
COEMHEHUN (BO3MOKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0OpazlaMu
a30THBIX U (ocOpHBIX yIOOpEeHuH; noxyuyeHure, cooupaHue, pacrio3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMHUaKa; IPOBEJICHUE KAuyE€CTBEHHBIX DPEAKLUMH Ha HOH
aMMOHUST U QochaT-HOH U HU3YyYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aUMO/JIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTBHI C MEbIO (BO3MOKHO
HCIOJIb30BAHME BHJICOMATEPUANIOB); WM3YYEHHE MOJENEH KPHUCTAUIMYECKUX




peméTok anmasza, Tpadura, (QyuiepeHa; O03HAKOMJIEHHE C  MPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIydeHUE, COOMpaHHE, paclO3HABAaHUE U M3YUEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIMKAaT-UOHBl WM H3y4YEHUE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o reme «BaxkHelre HeMeTaJUIbl U UX COSUHEHUSD

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckol cucreMe XuMHUYeckux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyecKkasl KpuUcTajsinyeckass pemérka. ODJEKTPOXUMHUYECKHH  psf
HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uloB. O0IKe crnocoObl MOIydeHHst
MeTayutoB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YYT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ TPOMBIIICHHOCTH

3.3

[[{enounsle MeTauIbl: MOJOKEHHE B llepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIeNOYHBIX METAUIOB M HX
CoeqUHEHNN

3.4

Illenouyno3eMenpHbIe  METauIlbl MarHuii W KaJbLMH:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxXxOXACHHE B Tpupojaec. PU3MYECKHEe M XUMHYECKHE CBONCTBA
MarHus W Kanblus. BaxHelmue coemuHeHUs Kaiablusl (OKCHI, THAPOKCHUI,
cosn). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIONIOXKEeHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; CTpoeHUE aToMa; HaxXOXACHUE B mpupoiae. Duznueckue u
XUMHYECKHE CBOMCTBA aJlFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATIOMHUHUSA

3.6

Keneszo: nonoxkenue B [lepuoandeckoi cucreme XxuMudeckux snemeHton J[. M.
MenpeneeBa; CTpo€HHE aToMa; HaxoXKJIeHHEe B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcumabl, Tuapokcuabl u conu xenesa(ll) u
xenesza(lll), ux cocras, cBOMCTBA U MOJIydeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIJICHHE C 00pa3liaMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTAaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCIIOJIb30BAHUE BUJICOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIAa Kbl © HATPUS C BOAOH  (BO3MOIKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mporecca TOPEHHs Kele3a B KHCIopojae (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX PEAKIUN HAa HOHBI
(Maraus1, Kanbius, amoMuHus, uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HAOIOJICHNe W OMHCaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblus ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAIIOB);
ucclieJoBaHre aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMUHHUS M THAPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelnre MeTamibl 1
WX COCAMHECHUSD

XUMHs U OKpy’Karolas cpeaa




4.1

HoBeie Marepuanibl 1 TexHOJOTHM. BemecTtBa u maTepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOoBbe. be30omacHoe uCroiab30BaHrE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBasi mOMOIIb NPH XUMHUYECKHX O0KOTax U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHE
okpyxatomerd cpeabl [1/IK. Ponb XuMum B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI HX MEePepabOTKH, UX POJIb B OBITY U IMPOMBIIIJICHHOCTH

4.3

XUMHYECKUH IKCIEPUMEHT: U3ydyeHUEe 0Opa3l0B MAaTepUaJIOB (CTEKIIO, CILIABBI
METAJIJIOB, MTOJIUMEPHBIE MaTEPUAJIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUM MPUPOJbl, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAHHME MECTA XUMUHU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYECKHX peammﬁ; YMCHHE HCIIOJIB30BaTh MOJCIN JJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATBHON NEATETbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XHUMUYECKOH HayKH, YTO TMO3BOJHUT OOYYaIONIMMCS pPaccMaTpUBATh
XUMHIO Kak cepy cBoelt Oyayieil npopeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMHM KakK MPO(UIBHOTO MpeaMeTa
NP TIEpEX0Jie Ha YPOBEHBb CPEIHETO O0IIero 0Opa3oBaHms

Brnanenne cucremMoil XMMUYECKMX 3HAaHUM M YMEHHE NPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

2.1

Ba)XHEHIINE XWMUYCCKUE TIMOHATHS: XHMHUYECKHHA SIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOJHAS U
HEOJHOPOJIHAS CMECh, OTHOCHTEJIBHBIC aTOMHAas M MOJICKYJISpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBAaHHWE, COJb (CPEHHSS), XHUMHUYECKas
peakiusi, pPeaKiMd COCIMHEHHS, PEAKIUH pPasIoKEHUs, pPEaKIuu
3aMeIeHUs, PEaKIMu OOMeHa, TerIoBOM A(h(EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAcCOBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COCJAMHCHUH, MAacCOBAs JIOJISl M TIPOIICHTHASI KOHIICHTPALIUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOH aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKas CBSI3b, AIEKTPOOTPHULIATESIIBHOCTB, MOJISIPHAS U HETOJIIPHAS
KOBAJICHTHAasE  CBsI3b, HMOHHAs  CBS3b, METAUIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, MeETaJUIM4ecKasi,
MOJIEKYJsIpHasl), WOH, KAaTHOH, aHHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs]  JTUCCOIMAIINS, PEaKIUd HOHHOTO OOMeHa,
OKUCITUTENTFHO-BOCCTAHOBUTENFHBIE ~ PEAKIMHM,  OKUCIUTENh |
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIEHHE, AJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuH,
CKOpOCTh XUMHYECKOW peakimu, karanmzarop, IIJIK, xoppo3sus
METAJIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralollMe 3aKOHbl XHWMHUH: 3aKOH COXPaHEHHs MaccChl,
nepuoauueckuid  3akoH JI.M. MenneneeBa, 3aKOH TNOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYJISIpHas TEOpHs, TEOPUS
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:

3.1

YMEHHE MPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaIb
(B TOM uucle MMHEpalbHblE YAOOpEHHUs, METaJbl M CILJIaBbl,
HOPOAYKTHl TepepabOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yryig, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34WCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHM3Ma 4YeloBeKa; yMEHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YEJOBEKAa U OKPYKAIOIIYIO

MIPUPOJHYIO CPESY

3.2

YMEHHME HHTErpPUPOBATh XMMMUYECKHWE 3HAHUS CO 3HAHWUSIMHM JIPYTHUX
y4eOHBIX PEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HH(OpMaLuu
o XUMHM (HayyHass M Hay4yHO-TIOMYJIspHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHWBATh HWH(OpPMAIMI0O O BEIIECTBAX, HX
MpEeBpaIIeHUs X W  MPaKTUYECKOM  TPUMEHEHWH U  yYMEHHUE
WCII0JIb30BAaTh €€ 7S pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

BnaneHne OCHOBAMH TTOHATHHHOTO arrmapara WU CHMBOJHUYCCKOIO
A3bIKa XUMUU JJI COCTaBJIEHUS (HOPMYST HEOPraHMYECKUX BEIIECTB,
YpaBHEHUH  XMUMHUYECKUX  PEAKIUM; OCHOBAMH  XUMHYECKOU
HomeHkiatypsl (ITUPAC u TpuBnaibHOMN)

YMeHne oOBSICHATH CBSI3b TOJIOKEHHS 3jemMeHTa B [lepuoaumdeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
AJICKTPOHOB), pacHpeleeHUEM ODIIEKTPOHOB II0 JHEPreTHYECKUM
YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIHS

[IpencraBienre 0  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XMUMHUYECKUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIbHOCTH),
OPOCTBIX U CJIOXHBIX BEHIECTB OT TMOJOXEHHS JIIEMEHTOB B
[lepuomuueckoir cucremMe (B MaiblX MEpUOJaX M TJIABHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBarth:

7.1

XHUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHN

YMeHHE ONpeaeiaTh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEep CPEAbl B BOOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJINTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHUE CBOMCTBA:

9.1

IPOCTBIX BCIICCTB (KI/ICJ'IOPOI[, 030H, BOJOpPOA, l"pa(I)I/IT, ajiMas,




KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATPHIA, KaIHii, MarHuW,
KaJIbIIUH, aTFIOMUHHH, JKEJIe30)

CJIIOKHBIX BEILECTB, B TOM YHCJIE€ UX BOJHBIX PacTBOpPOB (BOJA,
aMMHAK, XJOPOBOJOPOJ], CEPOBOJOPOJ, OKCHAbI M THUIPOKCHIbI
metamioB |-IIA rpynn, amomunust, meau (Il), munka, xenesza (I u

9.2 [11), oxcuasr yraepona (I u V), kpemuuns (1V), azora u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yrojapHas, KpeMHHEBAsI KHCIIOTA U UX COJIH)
MPOTHO3UPOBAaTh W  XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
93 3aBUCHUMOCTH OT WX COCTaBa W CTPOCHHUS, NMPUMCHEHUE BEIICCTB B
' 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh TIPOTCKAHMS XUMUYIECKHIX
MIPEBPAIECHUH B PA3ITHIHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYIIIPHBIC U HOHHBIC YPABHCHUS PEAKIIHA, B
TOM YHCJIC:
10.1 peakiuii HOHHOTo oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XUMHYECKAE CBOWCTBA M3yYCHHBIX KJIacCOB
(Tpynn) HeOpraHU4YeCKHX BEUIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MY HUMH
11 YMeHue BBIUUCIATD (IPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO ¥ MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI'0 JIEMEHTa B COCTUHEHUH
11.2 MacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pEaKIMH M HaXOIUTh KOJIUYECTBO
BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4yHOTO  TMoO3HaHHWS  (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) IIPU U3YYECHUH BEIIECTB U
XUMHYECKUX SBJICHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEIJIOKUTh YTH €€ peIIeHHUs
129 Oe3omacHOM pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
MOCYAI0H U 1a00paTOPHBIM 000PYI0BaHHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEIHEBHOM JKM3HH, MPAaBUIIaMH MOBEACHUS B LESIX cOEpeKeHUs
123 3I0POBbSI M OKpYXKAIOUIel MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3MbBl OMPEeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JCHUCTBUSA
13 Hannune mpakTH4ecKHX HABBIKOB TUTAHUPOBAHMSI U OCYIIECTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3Y4YEeHUE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
131 ¢  GuU3NYECKUMHU M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS XUMHUECKUX PeaKini
13.2 n3yueHHe crocoOoB pazesieHus cMecei
133 MOJIy4eHHE KHCIOpOoJa W H3YYeHHE €ero CBOWCTB; MOJy4YEHUE

BOJOpOaa U MU3YUCHHUC €TO CBOﬁCTB; TMOJIYYCHUC YTJICKHCIIOTO I'a3da U




HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIMKAaTOPOB (Jrakmyca, METUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa cpeibl B PacTBOPax
KHUCJIOT U LIe04Yei

13.6

WCCIICIOBAHUE U ONUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJICUCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAHUSAMHM, COJISIMU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHWM;
BBITECHEHHE OJHOrO MeETajla JpyruM W3  pacTBopa  COJH;
uccneaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCUIOB ATIOMHHHS |
IMHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIaCcChl
HEOPraHUYECKUX COCIIMHEHUI,; «INEKTPOIUTUYECKAS
mucconuanussy;, «BaxHeWme HeMETamiabl W WX COCIUHCHHUSY,
«BasxkHeHe MeTaluTbl ¥ UX COSTMHEHM S

13.8

XUMUAYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMsI PEaKIii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKIuh Ha
MPHUCYTCTBYIOIIME B BOTHBIX PAcTBOPax HOHBI: XJIOPHI-, OpOMUI-,
noaun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusl, KaJIbIUs, TFOMAHUS,
xenesa (2+) u xkenesa (3+), meau (2-+), UHKA

14

VYMmenue:

14.1

MPECTaBIATh pe3yiabTaThl AKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMMI] U BBISBIATH SMIUPHUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCXKAY pPCalbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMHU
SABJIICHHUAMUA U IIPOLECCAMH, IMPOUCXOAANIUMHA B MaKpO- U MUKPOMHUPE,
OOBACHATH IIPUYIKUHBI MHOFOO6pa3I/IH BCHICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMECHT COAECPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumunueckue djeMeHTBE. CHUMBOIBI XHMHUYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumudeckas ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTHOCHUTENIbHAs aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHasA Macca. MaccoBas J0OJISI XHMHUYECKOTO
9JICMCHTA B COCAMHCHUU

1.5

KonunuectBo BemectBa. Moisib. MosnsipHass macca. MosnsipHblif 00bEM ra3oB.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAMHUIL BEICCTBA

1.6

Pu3nUecKue 1 XUMUYECKHE ABJICHUs. XMMHUYECKasi peakius U €€ MpU3HAKU.
3aKOH COXpaHEHUsI MaCChl BENIECTB. XUMUYECKHE YPAaBHEHUS

[Tepnognueckuit 3akoH u [lepmoanueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuonnueckuii 3akoH. [lepuonuueckass cucreMa XMMHYECKUX AJIEMEHTOB
J.N. Menneneea. Ilepuoast u rpynmbl. @U3NYECKHUd CMBICT MOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPHOJIa U TPYIIIIHI dJIEMEHTA

2.2

Crpoenue aroMoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnektpoHbl. CTpoeHne
JNEKTPOHHBIX 000J704YeK aTroMoB TNepBbIX 20 XUMUYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl JI.1. Menpaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX
TpEX 11057050001 (0): Kamus, KaJbIuUs (pammyca aTOMOB,
ANEKTPOOTPHUIATENLHOCTH, METANIMYECKUX U HEMETaJUIMYECKUX CBOMCTB) U
UX COCQUHEHHH B COOTBETCTBUM C TOJOXKEHHEM DIIEMEHTOB B
[leproguueckoii CUCTEME U CTPOSHUEM MX aTOMOB

CrpoeHue BelecTBa

3.1

Xumuyeckass cBs3b. KoBajeHTHas (mossipHas U HEMOJSIpHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  DJIEMEHTOB. oOHHas  CBS3b.
Mertannndeckas CBS3b

3.2

Tunel KpUCTaJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAs, MeTaJuIn4yecKas),
3aBUCHUMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKOMN PEIIETKUA U BUIA
XUMUYECKOM CBSI3U

Baxwueiiune NpEACTAaBUTCIIMN HCOPraHNMYCCKUX BCHICCTB. Hemeramnel u ux
COeaUMHEHMs. MeTauibl U UX COSIMHEHUS

4.1

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX COETUHEHUI: OKCHIOB
(coneobpasyroniue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIEC) u
HecolieoOpa3yrolue; OCHOBaHUM (IIENOYM M HEpacTBOPHMBIE OCHOBAHMUS);
KHCTOT (KUCIOPOACOJEpKAIUEe € OECKUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); CoJiel (CPEAHHUX M KUCIIBIX)

4.2

@u3znyeckue M XMMHMYECKHE CBOWCTBA IPOCTBIX BELIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS




4.3

®u3nyecKkue U XMMUYECKUE CBOMCTBA IIPOCTBIX BELIECTB-METAIIOB: JIUTUA,
HaTpus,  Kaiausd, MarHus W Kajublus,  QJIIOMUHUA,  JKelle3a.
DNEKTPOXUMHUYECKUN Psijl HANIPSHKEHUH METaJJIOB

4.4

@u3nyecKue M XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM
HEMETAJIOB: XJIOPOBOAOPOJA, CEPOBOAOPOJA, AaMMHUAKA

4.5

dusnyeckue U XMMHYECKHE CBOMCTBA OKCHIOB HemeTamioB: cepol (1V, V1),
asota(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuus(lV).
[TosrydeHne OKCHI0B HEMETAIUIOB

4.6

Xumnueckue cBoiictBa okcuaoB: MetauioB |A-IIA rpynn, uunka, meau(ll) u
xeresa(ll, 11). TlonyueHre OKCHIOB METAJIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHMA U aM(OTEPHBIX THUIPOKCUIOB (Ha
npuMepe THAPOKCUIOB ATIOMUHMUS, XKeje3a, 1MHKa). [loyuenrne ocHOBaHMIA
1 aM(POTEPHBIX THAPOKCHUJIOB

4.8

Ob6mue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOTHOM,
CEpOBOJIOPOJHON, CEPHUCTON, CEpHOM, a30THOM, (HOoCPOpPHON, KPEMHHUEBOMH,
yronbHON. OcoOble XMMHYECKHE CBOWCTBA KOHILIEHTPUPOBAHHOW CEpHOU U
a30THOM KUCIIOT. [lomydenue Kuciot

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX coiei. [lomydenue coneit

4.10

[Monyuenue, coOupaHue, pacrno3HaBaHHE BOJIOPOJA, KUCIOPOJa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B JabopaTopuu

411

[Tonyuenne amMMmuaka, CEpHOM M a30THOW KHCIOT B MPOMBIILIEHHOCTH.
OO6mme crnocoObl MOTYYCHUS METAIOB

4.12

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Krnaccudukanus XuMHUUeCKUX PeaKIHil O pa3IuuHbIM MPU3HAKAM: 110 YHCITY
U COCTaBy YYacTBYIOUIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3 ¢eKTy, 1Mo
U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB

5.2

TeroBoil 3¢ ekt XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHHS.
DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YpaBHEHUS

5.3

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pEaKknuun. Oxucnurem u
BOCCTAaHOBUTCIIH. Hpoueccm OKHCJICHHUA WU BOCCTAaHOBJICHHA. C‘)HCKTPOHHBIﬁ
0aaHC OKMCIUTEIHLHOBOCCTAHOBUTEILHOM pC€aKuun

5.4

Teopus ANEKTPOJIUTUYECKON JUCCOIAAIIAH. Katnonsl, AHUOHBLI.
DIEKTPOIUTHI U HEANEKTPOJIUThI. CHIIbHBIC U C1a0bIe AMEKTPOJInThI. CTeneHb
IUCCOLAAIAT

5.5

Peakuyuu noHHoro obMeHa. YcaoBus IIPOTCKAaHUA peaKHHﬁ HMOHHOI'O O6M€Ha,
ITOJHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUSL peaKHHﬁ

XUMHs U OKpy’Karolas cpeja

6.1

BemectBa u MaTepuajibl B IMOBCEIHEBHON JXM3HHU 4YelloBeKa. be3zomacHoe
HCIIOJIB30BAHUC BCIICCTB U XHMMHUYCCKUX peaKHHfI B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXKaromied cpeabl (KHUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBbI, BO3yXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBpAICHHUS
[IpenenpHas momyctumas koumentpaiws BemectB (I1/1K). Pons xumuu B
pPEIIeHUH DKOJIOTUYECKUX TMpolieM. YCHiIeHHe NapHUKOBOTO J(dekTa,
pa3pylIEeHUE 030HOBOIO CJIOS




[Tpumenenwue cepsl, a3ota, pocdopa, yriepoaa, KpEMHHS U UX COSAUHEHUH B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [lpumenenune

6.3 METaJUIOB W CIUIABOB (CTaslb, YYTYH, JIOPATIOMHHMIA, OpOH3a) B OBITY U
MPOMBIIUICHHOCTH UX coeauHeHud. [loHATHE O KOppO3WHM METAJUIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4 [IpupoaHble UCTOYHUKHM YIIEBOAOPOAOB (Yroiib, MPUPOAHBINA Tra3, He(Th),
IPOAYKTHI MX TepepaboTKu (OSH3UH), HX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHayanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yrieposna (MeTaH, 3TaH, STWJIEH, aleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kuciora). [loHaTne 0 OMOJOTHMYECKM BaKHBIX BEIECTBAX: JKUPAX, OEIKax,
yIJIeBOJIaX — U UX POJIM B )KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XMMHYECKHM YPaBHEHUSIM

YYEBHO-METOJNYECKOE OBECIEYUEHUE OEPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE VUEBHBIE MATEPHAJIBI U151 YYEHUKA

1.

2.

Xumus. 8 xwmacc/Pymutuc T'.E., ®denpnman @.I'., AxnuonepHoe o0OIIECTBO
«M3narenbcTBO «lIpocBemienuney;
Xumusi, 9 wmace/ Pymsuruc T.E., ®enpaman @.I'., AxknmoHepHOEe 0O0IIECTBO
«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.

wn

Pymutuc TI'.E., ®enpaman @O.I'. Meroauueckoe mocobue musa yuutens. — M.:
[Ipocenienue, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomomHukoM. - M.: [Ipocsemienune, 2014.

Xumus oypouHsie mianbl 8-9 kinace mo yaueobuuky Pymsutuc I'.E., ®enpaman O.T.
-Panenkuit A.M. Xumus. Junakrudeckuit matepuain: 8 — 9 wmaccel: [locobue s
yautesniel obmeoOpazoBaTeNbHbIX yupexaeHuit / A.M. Panenkwmii. — 3-¢ uzn. - M.:
[Ipoceenienue, 2011.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI M PECYPCbl CETH
UHTEPHET

aokrwn

o

http://www.fipi.ru Tlopran ®UIIN — OenepanbHblii HHCTHTYT MEIArOTHYSCKUX
U3MEpPEHUM.

http://www.nkj.ru/. DnexkrponHnast Bepcus xypHaia «Hayka u >KiU3HbY
https://infourok.ru

https://resh.edu.ru

http://znaniya-sila.narod.ru/ . 3nanusi-cuna. st TeX, KTO HHTEpeCcyeTcs mpoodieMaMu
COBpEMEHHOM (pyHaMEHTaIbHOM HayKH.

http://www.chemistry.ssu.samara.ru/. ~ Opranuueckass xuMusi. VIHTepaKTUBHBI
MYJIbTHMEINA YICOHUK.



https://infourok.ru/
https://resh.edu.ru/

10.

http://www.chemnet.ru T'azera «Xumus» u calT mis yuutens «S umy Ha ypok
XUMUN

http://him.1september.ru  Enunas kommekuus [[OP: TlpeamerHas KOJUIEKIIHS
«Xumus» http://school-collection.edu.ru/collection/chemistry

EcrectBeHHO-HayuHble  dKcriepuMeHThl:  xuMmus.  Komrekuus — Poccuniickoro
o0rreoOpazoBarenpHOrO mopraia http://experiment.

edu.ru AJIXUMUK: caiit JI.}O. Anuk6eposoii http://wwwalhimik.ru



http://experiment/
http://wwwalhimik.ru/
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