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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (eaepaibHOM paboyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCIUTAHWUS U Pa3BUTUA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, YCTaHABJIUBAET o0s3aTeNnbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACOpPEICIEHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpEAeNIseT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 COJIep KaHMUSI.

3HaHME XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
HSHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMYTSAX PEIICHHS TI100aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IHMYHOCTH, €€ 0011 1 QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK ¥ B IPO(HECCHOHATLHOM NESITETHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero o0Opa3oBaHUs OpPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxojaa K €€ uzydeHuto. CojaepkaHuE€ CKIIAJbIBAECTCS W3 CUCTEMBbI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TTOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 JIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE OMIUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIpyroMy, BBINONHAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U IOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHWs B Hayke. M3ydeHuWe XUMHU MPOUCXOAUT C HPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTU YeJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX IOJOKCHUH,
JIOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHMU TMpaBHJI 0O€30MacHOro OOpalleHHs C BEIIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMsI HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (QYHKIMOHAIBHOM UM  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’KaloIllEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHUH
XMMUH, OPUMEHATh HMX HIpPHU pPEIIEHUH NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYAOBOH 1€ATEIbHOCTH;

— (QopmupoBaHue y O00ydYaroIIMXCS TYMaHMCTUYECKUX OTHOIIECHMUH,
INOHUMAHUSl LEHHOCTM XMMMUYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUSI B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
oOyJeHHUSI.

OOmiee YMCIO YacoB, OTBEAEHHBIX MJS M3yYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUK B KU3HU YellOBEKA. XMMHUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nbI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKUE deMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JIsI XMMAUYECKOTO 3JIEMEHTA B
COEJIMHEHUMU.

KomuuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkne U XMMUYECKHUE SBIICHUs. XUMHUECKasl peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBuwiamMu paboThl B JabopaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHHe
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKAIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMOAEHCTBUE Keje3a ¢ pactBopoM coiu menu (I0),
M3y4YeHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPECHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHsS MACChl, CO3JaHUE€ MOJENed MOJIEKY
(1apocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpPOCTOe
BemecTBo. Haxokaenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHasi MoAU(pHUKAIUS KUCIOPOa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — nsmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKMe MW XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuit. Oxcupawl. Kiaccudukarus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHUCJIOTHbIC, aM{OTepHbIE) U
HecoseoOpasyromue. Homenkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBoiicTBa OKCU0B. [loyyeHne okcuaoB.

OcHoBanms. Knaccudukanuss OCHOBaHMMN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHusA. HomeHkimaTypa ocHoBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[lonyyeHne KUCOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJACPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HABaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0neHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpekpanieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pas3laMM OKCHAOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (TropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MO’KHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIOB), HAOIIOJEHUE OOpa3l0B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBHE BOJBI C METAJLUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucTeMa XHUMHYECKHX
jieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yr0T aM(PpOTEPHBIC OKCUJIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunognueckoit cucrtembl xumuueckux 3mneMeHToB . M. Menneneesa. Ilepuobl
u rpynnbl. DPU3NYUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja u
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproandeckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4y€Hbl U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPaMH KHCJIOT W IIEJIIOYEH, NPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS).

Mesxcnpeomemnmnuwie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUs, KOCMOC, TIJIAHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB TME€PBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3JIMYHBIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKUX BJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopocTH xumudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [IoOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. Ilonsitue o karamuse. [lonsTne 0 xumuueckoMm paBHoBecun. DakToOpkI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpPaBHEHHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUIbHBIC U CA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconuanuu. KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O TUAPOIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHCTBUS Pa3UYHBIX (PAKTOPOB, HCCIETOBAHUE DIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AWCCOLMAIMU KHUCJIOT, IIEJIOYEd U CoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUaioB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTCKAHHWS  peakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaKUW HAa HMOHBL, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaJibl U MX COeIMHEHHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOZEICTBUE C METaUIaMHM, HEMETajulaMH, WIeJI04YaMu). XJIOPOBOIOPOL.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHU3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okwuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUYecKre cBoMcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (uU3HUEeCKHe © XHMHYCCKHE CBOMCTBA (00mME Kak
MPEICTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE IMPOMBIIUICHHOTO CHOC00a TMONYYeHHsS] CEPHOM KHCIIOTHI.
[Ipumenenune cepHoit KucaoThl. CONM CEPHON KUCIIOThI, KAUECTBEHHAs PEAaKLUs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNCHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznyeckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKre U XUMUYECKUE CBOMCTBA, MoJyueHue U npuMmeHenue. Cojii aMMOHUS,
ux (pU3nYecKre U XMMHYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTpATOB M COJEH aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoOopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxXa, MOuYBBl U BOJMOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIeCKUe U XUMUUESCKHUE CBOWCTRA,
nosydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka anemMeHToB IV A-rpymnmel. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNIEHU  OKUCICHMs.  YTIEpoJa,  auIOTPOIHBIC
MoauUKAIIMK, PaCIpOCTpaHEHHWE B MpHUpoAe, (HU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, nX (PU3NUECKUe U XMMHUUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBOJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue W XUMHUUYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHs B mpupoje. OOmme mpeacTaBieHus o0
okcuse kpemuusi (IV) n kpemuueBoit kuciore. CHUIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeHIne cTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB CONSHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
raJjjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  cepbl M €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HMCIOJIb30BAaHHE
BUJIeOMaTepuaoB), HaOIOIeHUE TIpoliecca OOyTIMBaHUs caxapa MoJl IeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJIeHHE TMpU3HAKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHUE NMPU3HAKOB
UX MPOTEKaHUs, B3aUMO/JICHCTBIE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOIb30BaHUE BUJICOMATEPHUAIIOB), U3y4deHUE Mojenein
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiui Ha kapOoHAT U
CWIMKAT-UOHBl W UW3y4YE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAIMYECKass  pemérka.  DJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIocOOBI TIONTy4YeHHs] MeTaioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyTryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[lleounble MeTauibl: MoJiokeHUe B [lepruoamyecko cucremMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXKAeHUE B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupoae. Pu3UYECKUE HU
XUMUYECKHE CBOMCTBA kele3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOWMCTBAMH, H3YyUYE€HUE PE3yJbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIAECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPUANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MAarHus, KaJbls, AJFIOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCaHUE MTPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMM HATpus, Kauusg M Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(DOTEPHBIX CBONCTB TMAPOKCUIA ATIOMUHMUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueiimue
METAJUIbI U UX COCUHEHUS.

XuMHS U OKpPY:KaWLIasA cpeaa

BemecTtBa m Marepualibl B NOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMuu B pelieHUH 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuwie cea3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,
DKCIICPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHUC, TAPHUKOBBINA
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JMAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAST
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, CoJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTBI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIC TMOPOIHI,
IOJIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYaIOLIHXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMoOTHYeCKOro BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTU BJAAETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H TNpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESTEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH IIpH
BBIMIOJTHEHUW YYE€OHBIX, TI03HABATENbHBIX 3a7a4, BBIMOIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHUPOBO33PEHUYECKUE IPEJCTABICHUS O BEUIECTBE M XMMHYECKOW pEaKLHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTaBIISAIOIIME
OCHOBY [l IOHMMAHUS CYIIHOCTA HAaYyYHON KapTUHBI MUpa, IpeAcTaBiIeHUs o0
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3iudyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, TOHUMAaHNUE LIEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLICHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, IS IMOBBIICHHS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYUIECTBJICHHUIO Y4eOHOMH
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTepHbIC
MIPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JAPYTMMHU TOHSITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3M MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTHH),
JienaTh BHIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUH MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3ajladu, ¢ y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBaTeabCcKHue JeHCTBUS:

YMEHHUE MCIOJIb30BaTh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHHU3allMd W TMPOBEIACHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE Ha0IoAaTh 3a XOJO0M MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITHIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



YMEHHE TPUMEHSTh PA3JTMYHBIE METOJIBI W 3alpOChl MPU MOUCKE U OTOOpE
nH(OpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX TSI BBITIOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONPEICAEHHOTO TUTIA, TPHOOPETCHHUE OTIBITA B
00JaCTH  WCTOJB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOKHBIMH CXEMaMH, JIharpaMMaMH,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSAMU;

YMEHHE UCIONB30BaTh M AaHAIU3WpOBAaTh B TMpolecce Yy4eOHOW U
UCCIICIOBATEIBCKON JCATCIBHOCTH WH(OPMAIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO3WCTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBHSI:

yMEHHUs 3aJaBaTh BOMNPOCHI (B XOje Juajgora v (Wiu) JUCKYCCHH) TIO
CyIIeCTBY  OOCyKIZaemMoWl  TeMbl, (OpPMYIUpOBATH CBOU  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TNPEICTaBIATh  MOJYYEHHBIC  pe3yjbTaThl  IO3HABATEILHOM
JCATEIBPHOCTH B YCTHBIX W TIMCBbMEHHBIX TEKCTaX;, JejaTh IPE3CHTAINIO
PE3YJIBTATOB BBIMIOJHEHUS XHMHYECKOTO JKCIIepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENIbCKOM  NIEATENIbHOCTH  TPU  pEHICHUHU
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uluii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBbIe YHUBepcaJibHbIe YUueOHbIe JAelicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNITh ILENU NEATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee »h(HEeKTUBHBIE CIIOCOOBI PEIIeHHs] YIEOHBIX U
MO3HABATEIBHBIX 3a/7a4, CaMOCTOSITEIbHO COCTABJISATh WIW KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OIICHWBATh COOTBETCTBUE MOJIYYCHHOTO pE3yNibTaTa 3asBICHHOW €M, yMCHHE
MCITOJIB30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MMPEJIaraeMbIe B YCIIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 0O0S3aTEIHHOTO
CoNlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,
BBIJICIIAIOT: OCBOCHHBIC OOYYAIONMMUCA HAy4YHBIC 3HAHWS, YMEHHUS M CIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa3OoBaHUI0 W NPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, PEeaKIuu
o0OMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKLMH, TEIUIOBOM 3P(EKT peakinu,
AIpO aTOMa, OJJICKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paauycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PACTBOpP, MAaccoBas JIOJs BEIIeCTBa
(poIeHTHAsI KOHIICGHTPAIIKs) B PaCTBOPE;

e WIUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH W
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepumoamueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHHUMAaHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucrteme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJAaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpymnma)y, Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiementoB [l W.
MenneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHle uxX 1Mo 3JEKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CHCTeMAaTHU3aluio, KiacCU(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NJI1 M3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBUJiaM  TOJb30BaHUS ~ XUMHUYECKOM  MOCYyIoOM U
nabopaTopHbiM 00OpYIOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA M KHUCIOPOJa), IPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PAaCIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlysi, XUMUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKUUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METAJTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakIuu, TMpeaeabHO JOIMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMTUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (PopMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, METa/UIMYEeCKas) B HEOPraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAaHHE: OIHMCHIBAaTh U XapaKTEPHU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOphIE MMEIOTCS B NEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPEeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUYCCKUC
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YPaBHEHHUS AJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMMHYECKOTO »JJIeMeHTa 1o dopmyne
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHMEM, a TakXkKe IMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U yIIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHU[I-, OPOMHU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON AESTENIBbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (peasIbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JIeITeTLHOCTH
qeJI0BEKa
BemntecTBa 1 XMMHUYECKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1VF0
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos . Kucnopon. Ilousatue
2.1 Ayx post 6 https://m.edsoo.ru/D5SBORTY30
00 oxcruaax
Bomopon. Ilousitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. PactBoper. [Tousitue 00
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edsoo.ru/0T5ASMOWT
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU




[Tepuonueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHUYECKUX AemeHToB /. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue
aToma
XuMHYecKas CBS3b.
3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBHTEJIHHBIC PEAKITHH
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




9 KUIIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUH
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3zesioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX
1.2 . P 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKUE pPeaklii B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpymmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
UX COEIMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHH U UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO01me CBOMCTBA METAJLIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus u okpyskaiomias cpeaa
B
4.1 CILECTBA M MATCPHAIIBL B AKH3HHI 3 https://m.edsoo.ru/TENBWEF7Y
YyeJloBeKa
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne [ara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipenmer xumuu. Poss xumun B
1 ’KM3HU YyejoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BeIlleCTBa
[Tonsatue o MmeTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[TpakTruueckas pabota Ne 1
«[IpaBuna paboTsl B m1aboparopuu
3 P . P parTop 1 https://m.edsoo.ru/LSEW4353D
Y IPUEMBI 0OpaIeHUsI C
J1a00paTOPHBIM 000PYI0OBAHUEM))
UucThble BEIIecTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
CriocoOsl pazaeneHus cMeceit
[IpakTuueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU MTOBAPEHHOM COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKHUE DJIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
8 [IpocThle U coKHBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6

BellecTB. XUMu4eckas hopmyia.




BaneHTHOCTH aTOMOB
XUMHYECKHUX DJIEMEHTOB

11

OtHOCHUTEIbHAA aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 10J151 XUMHYECKOTO
SJIEMEHTA B COEIUHEHUH

https://m.edsoo.ru/GHV58QMVE

13

KomnuectBo BemiecTsa. Moub.
MognspHas macca

https://m.edsoo.ru/368UNL5Y2

14

du3nyeckre 1 XUMHUYIECKHE
SIBJICHUS. XUMHYecKas peaKknuig

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky U yCia0BHs IPOTEKAHUS
XUMHUYECKUX pPeaKIHil

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpPaHEHUSI MACChI
BEIECTB. XUMUYECKUE YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brranciaenus KOJIM4YE€CTBA, MaCChbl
BCIIICCTBA 110 YPAaBHCHUSAM
XUMHWYCCKUX pCaKI_[I/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugpukanus XuMHUECKIX
peakiuii (CoeMHEHMS,
pa3JIoKEHUs, 3aMCIICHHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBI-
sHuukIoneauct. O0o0IIeHne 1
cUcTeMaTh3allys 3HaHUI

https://m.edsoo.ru/PIWARH3AB

20

KonTtponeHas padota Nel mo treme
«BemecTBa 1 XUMHUYECKHE
peakuun»

https://m.edsoo.ru/ON62SNERU




21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemeHt u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

Ou3NUecKue U XUMUIECKHE
CBOICTBa KUCJIOpOAa (peaKkuuu
okucieHus, ropeaue). [lonsarue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOpl MOTy4eHHS KUCTOpoaa
B 1aboparopuu u
poMbIIUIEHHOCTH. [IprMeHenne
KHCIIOpOoaa

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3¢ ekt xumMuueckoi
peaKMy, IOHATHE O
TEPMOXUMUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaxkuuax

https://m.edsoo.ru/PNMKJZHKX

25

TommBo (HedTh, yroiabs U METaH).
3arpsi3HEHUE BO3.IyXa, CIIOCOOBI
€ro MpeIoTBPAIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTiueckas padbora Ne 3 mo
teMe «Ilonydyenue u cobupanue
KHUCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u npocroe
BemecTBo. HaxokneHue B
MpUpoae

https://m.edsoo.ru/WD392ACWB

28

Pu3nuecKrue 1 XUMHYECKUE
cBorcTBa Bojgopoza. Ilpumenenue
BOJOpOJa

https://m.edsoo.ru/0SZ28459R




29

TloHgaTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoOsI TosTy4eHHst BOIOpOIa B
nabopaTopuu

https://m.edso00.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teme «llomydyenue u cobupanue
BOJIOPOJIa, H3YYECHUE eTO
CBOMCTB»

https://m.edsoo.ru/SS3IWAX33K

32

MousipHbiit 00BEM razoB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO10QDQ

33

Brruncaenust 00€Ma, KOJIMYECTBA
BEIIlECTBA rasa 1o e€ro W3BECTHOMY
KOJIMYECTBY BEIIECTBA WU
00BEMY

https://m.eds00.ru/MXGOY304M

34

Brranciienust 006EMOB ra3oB 1o
YPaBHEHHIO PEAKIIMU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIICHHH
ra3oB

https://m.eds00.ru/9TQS8AXABY

35

dusznueckne U XUMHYECKUE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [loustue 00
WHJIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona xak pacTBOpHUTEIb.
HaceplieHHbIe 1 HEHACHIIIIEHHBIE
pactBopbl. MaccoBas 1071
BEILIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

ITpakTtuyeckas padora Ne 5 o
teme «lIpurotoBieHne pacTBOpoB
C OIpeACIEHHONM MAacCOBOM J0JIEH

https://m.edsoo.ru/ WXUKPAUOA




pacTBOPEHHOTO BEIIECTBA»

39

KonTtponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/JIM7935DRY

40

Oxcunpl: cocTaB, KiIacCupUKaIs,
HOMEHKJIaTypa

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue u xumudeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

https://m.edso0.ru/8JAZ9YWS?2

42

OcHOBaHUS: COCTaB,
KJ'IaCCI/I(bI/IKaIII/Iﬂ, HOMCHKJ'IaTypa

https://m.edsoo.ru/SU397HUSC

43

HonyquHe U XUMHYCCKHUEC
CBOMCTBA OCHOBaHUU

https://m.eds00.ru/GD9A28ROE

44

Kucnotsr: cocras,
Kiaccudukaiys, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

HOJ’Iy‘IGHHC U XUMHWYECKHEC
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYyYESHHSI, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JISNUIMI9T]J

47

[IpakTueckas pabota Ne 6.
Pemenue skcriepuMeHTaNIbHBIX
3a1a4 no teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COCIMHECHUIN»

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U CUCTEMATU3 AU

https://m.edsoo.ru/STBUOEEYN




3HAHUHI

50

KonTtponeHas padota Ne3 mo treme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHECHUI"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble MONBITKH
KJIacCU(PUKAIIUA XUMUYECKUX
anemMeHTOB. [IoHsaTHE O rpynmax
CXOJHBIX DJIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[lepuopl, TpyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenne atomoB. CocTaB
aTOMHBIX sifiep. M30Tomnbl

https://m.edsoo.ru/IMUDOMRSH

55

CrpoeHue MeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucrems /. U.
Menneneesa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTeprucThuKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KESHUIO B
[Tepuoanueckoit cucreme /1. U.
MenjeneeBa

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoauyeckoro
3aKOHA JUIA Pa3BUTHUS HAyKU U
npaktuku. JI. 1. MenpaeneeB —
YUEHBIH, IEJAror U rpaXKJaHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHrlit ypok. O600IIeHNE 1

https://m.edsoo.ru/ZCQTRPO8Y




CUCTeMAaTH3aIHsI 3SHAHWH /
Bcepoccuiickas npoBepoyHas
pabora

KonTtponeHast padota Ne4 mo teme
«CtpoeHue aroma. XUMHUYECKast

59 . 1 https://m.edso0.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
IpoBepoyHasi paboTa
DNEeKTPOOTPHLIATEILHOCTE ATOMOB

60 pOOTpHI 1 hitps://m.edsoo.ru/HZA1 10EDS
XAMHAYECKUX DIEMEHTOB

61 MNonHas xumMudeckas cBA3b 1 https://m.edsoo.ru/3SYI1RJKVI
KoBanenTHas o a

62 BAICHTHAA TOJIApHAs 1 https://m.edsoo.ru/EOL3MT2AE
XAMHYECKas CBA3b
KoBanentnas nHenomnsipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XAMHYECKas CBSI3b

64 CrelreHp OKUCIIEHUS 1 https://m.edso0.ru/RA6CVXM66
OKHUCIIUTEILHO-

65 1 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAHOBHUTEJIbHBIE PEAKITUN

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O600mIeHE 1
CUCTEMATHU3ALNA 3HAHUN 10 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHne aToMa. XUMHYECKast
CBS3b)»
PesepBHsblii ypok. O0001IEHIE 1

68 p P \I,H 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMATH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. Y.
Meunneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
NIEPBBIX TPEX NEPUOT0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMECHKJIATypa HEOPTraHHUECKUX
BEIIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunnl xuMuueckoil CBS3U U THUIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4YSCFRV

Kontponbras padorta Nel o
Tteme «I[loBTOpenue u
yriayOJieHrne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X87ZN212

KJ'IaCCI/I(l)I/IKaI_[I/ISI XHUMHUYCCKHUX
peaKLII/Iﬁ 110 PAa3JINIYHbIM
IIprU3HaKamM

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHE 0 cKOpOCTH
XUMHUYECKOM peakiuu. [lonarue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaxkuusx

https://m.edsoo.ru/6VLXCYY7N




[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEIILHO-
BOCCTaHOBHUTEIIHHBIC PEAKIIHH

https://m.edsoo.ru/648 V11026

10

Teopus 2MEKTPOIUTHYECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUSI peaKkIuil

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUYeCKre CBOMCTBA KHCIIOT B
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHACCOLHAIIN

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON
JIHCCOLHAIIN

https://m.edsoo.rt/ETD5QTS4G

14

ITonsarue o Truapoms3c coJieit

https://m.edsoo.ru/9JFRAVESW

15

O000111eHHE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas padora Ne 1.
«Permienne sKkcrepuMeHTaTbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIJT4

17

KonTtponsHas padota Ne2 mo

https://m.edsoo.ru/9RKLZDNUX




TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHe
peakiuu B pacTBOpax»

18

OO011as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
IMOJIY4YCHHUE, IPUMCHCHHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padbora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4EHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

Berurcnenus no ypaBHEHUAM
XHUMHYCCKUX PEaKIni, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO01as XxapakTepucTuKa
aneMeHTOB VIA-rpynibl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHbie MOIU(pUKALIUN
cepbl. HaxoxneHue cepol u e€
COCIMHEHUH B IPUPOJE.
XHUMHUYECKHE CBOMCTBA CEPbI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoaopo, CTpOEHHUE,
(buznuecKkrue u XuMUYeCcKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,Z[LI CCPBHI. CepHaﬁ KHUCJIO0Ta,
(1)H31/ILIGCKI/IC 1 XUMHWYCCKHEC
CBOI\/'ICTBEl, MMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKUE PEAKIINH, JIEIKAIIUE
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a ToTy4eHHs CEPHO
KHUCJIOTBI. XUMUYECKOE
3arpsAA3HEHUE OKPYXKaroLen
Cp€abl COCANMHCHUSAMU CCPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTuKa
aneMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKHE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTrueckas pabota Ne 3 o
teme «llomyueHue ammuaka,
W3Y4YEHHUE e€ro CBONCTB»

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIOTa, €8
(bM3UYECKUEe U XUMHUYECKUE
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonbs3oBaHue HUTPATOB U
COJIE aMMOHMS B KAUECTBE
MUHEPAIbHBIX YI0OPEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroLEen CpeJibl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxcun dochopa (V) u

https://m.edsoo.ru/GDQJSO3WP




docdopHas kucnora,
(1)I/I3I/II-ICCKI/IG U XUMHWYCCKHUC
CBOMCTBA, MTOJIy4CHHUE

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAJIbHBIX
yaoOpeHuit. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(u3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJOTUUECCKHUE
poOJIeMBbl, CBSI3aHHBIC C
okcusom yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

VronpHas KHCI0Ta U €€ COoJn

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas pabota Ne 4 o
teme "llosrydeHue yriieKkuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edso00.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'ILHHC IOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoda

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ 1 €r0 COCANHCHUA

https://m.edsoo.ru/75JXNHOIS

41

[Ipaktuyeckas pabora Ne 5.
Perrenne skcnepuMeHTAIbHBIX
3aJ1a4 1o teMe «BaxHelme
HEMETAJIBI M UX COCAUHCHUS

https://m.edsoo.ru/O7E8D0D7Z




42

KonTtponsHas padota Ne3 mo
TeMe «Baxueniine HeMmeTauibl U
UX COEINHEHUI

https://m.edsoo.ru/S85J9UGH?3

43

OO011as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. Meramindeckas CBSI3hb
U METaJllInyeCKas
KPUCTAJUINYECKasl PELIETKA.
du3ndeckre CBOMCTBAa METAJIJIOB

https://m.edsoo.ru/XK1GYPCOI

44

XHWMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUUYECKHUI
P HAaPSKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crnocoObI MOTyICHUS
meTtamnoB. CrnaBel. Berancnenus
10 YpaBHEHUSIM XUMHYECKHUX
peaKIuii, eCliv OJIUH W3
peareHTOB COJICPKUT MPUMECH

https://m.edso00.ru/G54GDQI2D

46

Ilonsatue o KOppO3uHu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounblie METaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCHIBI ¥ THAPOKCUIBI HATPUS U
KaJus

https://m.edso00.ru/Q4DX0G3U9

49

IemouyHO3eMEIbHBIE METAJIbI —
KaJIBIUA U MarHui

https://m.edsoo.ru/REOCDYO0K6

50

Baxueiiue coeuHeHUS
KalIbIUS

https://m.edsoo.ru/CJIRO96CMZA

51

O00011IeHHUE U CUCTEMATU3 AL
3HAHUHI

https://m.edsoo.ru/OSPXGG1BE

52

JKEcTkoCTh BOIBI U CIOCOOEI €€

https://m.edsoo.ru/ WEMBFTTTP




yCTpaHEHUS

53

[Ipaktuyeckas padora Ne 6 o
teme "YKEcTKoCTh BOJIbI U
MeTO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1ROKBS&J

54

AJTOMUHUI

https://m.edsoo.ru/9ZJSRD1TV

55

AMdoTepHbIe CBOMCTBA OKCUIA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

Keieso

https://m.edsoo.ru/F20NJR5SR

57

OKcHbl, THAPOKCUIIBI U COJTH
xenes3a (II) u xxemnesa (I11)

https://m.edsoo.ru/IRTUBLAMP

58

O000I11IEHNE U CUCTEMATHA3 AN
3HaHUU

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «BakHelniue
METAJIJIBI X KX COETUHEHHUS

https://m.edsoo.ru/ZN7GOQSMX

60

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COJICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJa
MPOJIyKTa PEaKIuu

https://m.edsoo.ru/AYD2HESIY

61

O000111eHHE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/B8TOVTKOP

62

KonTtponsHas padota Ne4 mo
TeMme «BakHelmue MeTaibl U
HUX COEINHEHUI

https://m.edsoo.ru/703C804GN




BemecrBa u matepuaisl B

63 5 1 https://m.eds00.ru/OFI32JMT0
IIOBCEIHEBHOM KU3HU YEI0BEKa
XHWMHYECKOE 3arpsA3HEHUE

64 . 1 https://m.eds00.1u/9ANGYEYQI
OKPYKAIOIIEH Cpe/Ibl
Posnp xumuu B perieHnn

65 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTMYECKUX MPoOIeM
Pesepsueblil ypok. O000IIIEHNE U

66 p M \I,H 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATH3ALNS 3HAHUI
PesepBuebIil ypok. O000IIIEHNE U

67 p M \I,H 1 https://m.edsoo.ru/P52TJZNXV
CHCTEMATH3ALNS 3HAHUI
PesepBueblil ypok. O000IIIEHNE U

68 p M EII 1 https://m.edsoo.ru/TMK36TJZG
cUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON TPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOI'O 0011ero 06p330BaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX OHATHIH: aToM,
MOJIEKyJla, XUMHUYECKHH D3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOTHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIaccuUKaIMs ~ peakuuid:  peakiuh  COCAWHEHHS,  Peakluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pEaKIuu OOMEHa, JK30- H
SHJOTEPMHYCCKHE PEAKIUH, TETUIOBOM 3(PdEeKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MIOHATHH H

IIPUMCEHATH OTU IMOHATHA ITPU OIMMCAHUHU BEHIECCTB U UX npeBpameHHﬁ

1.3

HCII0JIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJII COCTABJICHUA q)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIU

1.4

PaCKpPLIBATh CMBICJI 3aKOHOB COXpaHCHHA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTABd, ATOMHO-MOJICKYJISIDHOI'O YYCHUSA, 3aKOHaA

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTB aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCaKIUn (HO qucily U COCTaBy

Y4YaCTBYIOIIMX B PeaKIH BELIECTB, 10 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJIPHYHO W MOJISIDHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAcCCOBYIO JIOJIIO XHMMHYECKOTO 3JIeMEHTa 1o (opmyre

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HAOJIOJCHHE,
U3MEpEHUE,  MOJEIIMPOBAHUE,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHelmue IpeacTaBUTEIM HEOPraHUYECKUX BEIIECTB)

2.1

PacCKpbIiBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHI,

KHCJj10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K OHpeIleﬂéHHOMy KJ1aCcCy

coenuHeHul no popMynaam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BELIECTB PA3IMYHBIX KJIACCOB, MOJTBEP)KIasi OMUCaHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHMHYCCKHUX

IPEBpaIICHUI B pa3JIMYHbIX YCIOBHIX

2.6

ClIeZIoBaTh TpaBWJIAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
1abopaTOpPHBIM 00OpYIOBAaHHEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMH 110 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHUIO U COOUpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMpPENeNEHHOW MaccOBOW JI0Jel  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUECKUE IKCIIEPHUMEHTHI T10
pacrio3HaBaHUIO PACTBOPOB MIENOYEH U KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTarenH, METUIOPAHK U IpyTue)

2.7

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHUYECKOH pe€aKuuun

Ilo Tteme: «llepuomuueckuit 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aromoB.

Xummnueckas cBsI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHEIC pCaKkum»

3.1

PacCcKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHI: AApPO aToMa,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'H>, paaunyc aroma,

XUMHUYCCKas CBA3b, IOJSIpPHAA W HENOJEIPHAA KOBAJICHTHAS CBA3b,




ANIEKTPOOTPUIIATEILHOCTh, HOHHAs CBS3b, HWOH, KAaTHOH, aHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

33

OTNMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyto Gopmy Ilepmoanueckoii
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymma)» u «nobouHas mnoxrpynmna (brpymma)y,

«MaJIple» U «OO0JIBIIHE) Nepruoabl

34

packpsiBaTh cMmbich llepmommueckoro 3akona .M. Menpneneesa:
JACMOHCTPUPOBATH ITIOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKUX DJJIEMCHTOB OT HUX TIIOJOXKCHHA B HepI/IOI[I/I‘{CCKOﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpblE HMEIOTCS B  Tabmuie
«Ilepmognyeckass  cucrema  XuMu4deckux  asnemento ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB U 3apsia  sjapa, oOliee 4YHCIo

JJIEKTPOHOB U pacnpeiesieHue X MO IEKTPOHHBIM CII0SIM)

3.6

OIIPpCACIIATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

OTIPENeNIATh BUJ XUMHUYECKON CBsI3W (KOBaJeHTHas W HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKnus»

1.1

pacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, IJJICKTPOJIUTHUYCCKAA OUCCOLUAIHA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIe )51 HCO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcCaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(l)OTepHOCTL, XUMHWYCCKas CBA3b (KOBaJ'IeHTHaH, HOHHas,

MeTaHHI/I‘-IeCKaSI), KpucTalsinyeckas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkuuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHH U

IMPUMCHATH 3TU MMOHATHSA ITPU OMMUCAHUN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTHUYECKOM JTUCCOLMALUN KHUCIIOT,
LIEJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBIE YPAaBHEHUS DPEakUUd

WOHHOTO OOMEHA

1.4

PaCKpbBIBaTh CYHIHOCTH OKHCJIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKLUi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakinu

IIo Temam: «Hemeramnel U ux COCIUHCHUA» H «MeTtanael U WX

COEIUHEHUS

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE U CTICIIM(PUIECKUE XUMUYECKUE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIHNX

XUMUYECKUX PEAKIUN

2.2

COCTaBJISITh YPABHEHUS PEAKIHU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

T€HETHYCCKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTECKAHUA XUMUUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX
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cleoBaTh IpaBWIaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
1ab0opaTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUI0 M COOUpaHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIICKUCIIOTO Ta3a)

2.5

IPOBOJAMTh PEaKUUH, IOJATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUJI-,
Opomua, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpyXKarolas cpeia»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKUX MOHSATHI: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JEATEIbHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O000IIeHUEe, CHUCTEeMaTH3alHUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB$I3€I>'I — JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKL{I/IfI; GCTGCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HaOINIOJIEHUE, W3MEpPEHUE, MOJICITHPOBaHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM YE€JIOBEKA. XHUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAsE MOJIEKYIIIpHAs Macca. MaccoBas JoJIs XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCIAa CTPYKTYpHBIX €IWHHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MPU3HAKMU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMuueckue ypaBHeHus. Kiaccudukanus

XUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JjabopaTopur W mnpuéMamMu oOpalieHus ¢  J1adopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE W OIHCAHWE (HU3UYECKUX CBOWMCTB 00pa3ioB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYecKux (IUIaBJICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIIEHUE W KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHE Keie3a ¢ PaCTBOPOM

conmu meau(1l), uzyuenue cnocoboB pazieneHus: cMeceit (C MOMOIIBI0 MarHuTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. IIpumenenue kuciaopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JIabOpaTopuu M NPOMBIILICHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — auloTponHas MOAU(MUKALUSA KUCIOPOIa

2.2

TemnoBoil a3 PexT XMMHUUEeCKOl peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MEeTaH. 3arps3HeHNe BO3lyXa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢u3nueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B MPHUPOJE M B KU3HU 4esoBeka. KpyroBopot
BOAbl B TpUpOJEe. 3arps3HeHHe NpUpPOJHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxkcuapl. Krnaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HeconieoOpazyromue. Homenknarypa okcuioB. dusnueckue U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuid. @u3ndeckue U XMMHUYECKHE CBOWCTBA

ocHoBaHui. [losmyuenne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KucIOT. Pan aktmBHOocTh MetauioB H.H. beketosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. @uU3NYECKHE M XUMHUYECKUE CBOMICTBA COJIEH.

[Tony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpPEKpallleHus TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO MCTIOIB30BaHKUE BUIEOMATEPHATIOB),
HaOmoeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCClIE€IOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aNMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPACTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIENO0BaHHE OOpasIoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHHS
OKpack MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJIoYyell, H3ydyeHue
B3aumojieiicTBusl okcuna menu(Il) ¢ pacTtBopoM cepHOIl KHCIOTBHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIu3aluy, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO0 MeTajula JpyrMM U3 pacTBOpa COJIM, pEIIEHue
9KCIEPUMEHTANBHBIX 3a/a4 Mo TeMe «BakHelIne Kiacchl HEOPraHWYeCKHX

COEIUHEHUIN)

[Tepunoauueckuii 3akoH u [leproaudeckas cucTeMa XMMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amMdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XuMUYECKUX 31eMeHToB [[. 1.
Menneneena. KopoTtkonepuoanas H JUTMHHOTIEPHUO THAS hopmbI
[lepuonnueckont cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA
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CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oT1OmHI. 3HCKTpOHLI. CTpOCHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKMX CBOMCTB IO TpYIIaM M IIEPUOJAM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. J[.U. MenneneeB — y4€Hblid U

IpaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIEMEHTOB. MloHHas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJCHWCTBHE THUJPOKCHIA LHMHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I
H BUOa XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (MG)KIIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluid 10 pa3IuyHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karajnu3aropa). OK30- U JOHAOTEPMUUYECKHE PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMMH
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONIUTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHI U HEIIEKTPOJIHUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakunid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconnanuu. KauectBeHHble peakiini Ha MOHBI. [loHsATHE O THApPOIM3E CoNei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTAILTHYECKUX
pPEImETOK HEOPraHWYECKUX BEHIECTB — METAUIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMM  KUCIIOT, WIeJoYell ©  coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BObI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi (TOPEHUE, PEaKIMH Pa3JIoKEHUs, COCITUHCHHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTaJlllaMH, HEMCTaJlllaMH, H_IGJ'IO‘IaMI/I). XHOpOBOI[OpOI[.

Consnas KHUCJI0Ta, XUMHYCCKHE CBOI>'ICTB8., MOJIy4CHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(oOmuMe Kak mpeAcTaBUTENs Kiacca KHCIOT U crerudpuyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ cCOeAMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHNE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMHU CEepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OOmiasi xapakTepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, paclipoCTpaHEeHHE B IPUPOJIE,
¢dusnueckue U xuMuueckue cBoiictsa. Kpyrosopot azorta B mpupojie. AMMHUAK,
ero (u3nM4eckue U XMMUYECKHE CBOICTBA, MoiaydyeHue u npumeHenue. Coum
aMMOHUS, UX (u3HyeckMe M XUMHUYECKHE CBOICTBA, IpPHUMEHEHHE.
KagecTBeHHast peakuuss Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJIy4yeHHe,
(bu3nYecKkne W XHUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCJIOT U crneuupuyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MUHEPAIbHBIX yAOOpeHHH. XUMHUUYECKOe 3arpsi3HEHHE OKpYKAIoLIei
Cpezbl COeIMHEHUAMU a30Ta (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI

1 BOJIOEMOB)
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®docdop, amnorponHsie Mogudukanuu (ochopa, GuznUecKHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, ¢GuU3UYECKUe WU
XMUMUYECKHE CBOWCTBa, mosydeHue. Vcnonb3oBanue ¢ocdaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 3i1eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUIEpOX, aJUIOTPOIHBIE
MoIUGUKAIMK, paclpoCTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriaepona B npupoae. Okcuasl yriepona,
uX (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JEHCTBME Ha XXUBBIE OPraHU3MBI,

IMOJIYYCHUC U IIPUMCHCHHC. OKOJIOTHYECKHE HpO6HeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(IV); rumoTe3a T00anbHOrO MOTETUICHUS KIMMaTa; TMapHUKOBBIN
a¢pdekr. YrompHas KUCIOTa W €€ CONM, MX (PU3NYCCKUE M XUMHUYECKUE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHAaT-
noHbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKUX BEHIECTBAX KAaK O COEAMHEHHSIX
yrieposa (MeTaH, 3TaH, STWIEH, AalETWIEH, 3TaHOJ, IJIMIEPHH, YKCYCHas
kucioTa). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OMOJOrHYECKH
BaXHBIX BEIIECTBAX: XXHpaxX, OeNKax, YIriIeBoJaXx — M HMX POJH B KHU3HH
YeloBeKa. MaTepuallbHO€ E€AMHCTBO OPraHMYECKHMX U HEOPraHHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemHueBoit kuciaore. CUIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, I[EMEHT, OeToH, xene300eroH. [Ipobrembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3YyUdCHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU-
WOHBI W HAOJIOJEHWE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3UYeCKre U XUMHYECKHE CBOMCTBA raJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpasliaMu XJIOpPUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHWE TIpoliecca
00yrJIMBaHMUs caxapa MoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
H3YYCHUE XUMHUYECKHX CBOWCTB pa30aBIICHHOW CEpHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOW peakiuu Ha cyabhaT-uoH H HaOmoJeHue mpHu3Haka eé
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEepPUAIOB), 0Opa3lamMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, cooupaHue, pacrno3HaBaHue U
U3yYeHUE CBOWCTB aMMHAaKa; IMPOBEJCHUE KAuE€CTBEHHBIX pEakUUil Ha HOH
aMmMoHMsT U (docdaT-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOMXHO
UCTIOJIb30BAaHUE BUJEOMATEPHANIOB); HM3y4EHHE MOJIENeH KPHUCTaNINYECKUX
peméTok anmasa, rpaduta, ¢yiepeHa; O3HAKOMIIEHHE C TIPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOIHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- |
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIMEH CHIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE AKCIEPHUMEHTAIbHBIX

3a/71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckod cucreMe XUMHYEeCKuX dnemeHToB .U
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauloB. O01ue crocoObl MOIy4eHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.MI. MeHneneeBa; cTpo€HHE UX aTOMOB; HaXOXKJICHHUE B MPHUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus U Kanuda. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN
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Illenoyno3eMenbHbIE  METaabl MarHuii W KajJbllUi: TOJIOKEHHE B
[Tepuoanueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJ€HHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxuelmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHI,

coiin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBa OKCHUAA U THAPOKCHU A

AJIFOMHHHA

3.6

Keneso: nonoxenue B [lepuoguueckoit cucteme XuMu4deckux 3neMenToB [1.M.
MeHneneeBa; CTpo€HHE aTOMa; HaxoXXJAeHHEe B mpupoae. Pusznueckue u
XMMHUYECKHEe CBOMCTBa jkeneza. OKcuibl, THAPOKcUIbl U conu kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYeHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOYKHO
HCIIOJb30BAHUE BHJIEOMATEPUAJIOB); HCCIEAOBAaHUE CBOWCTB JKECTKOM BO/IBI;
mpolecca TOpPEHMsI JKelne3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, amroMuHus, nuHka, xene3za(ll) m xenmeza(Ill), memu(1l);
HAOJII0JIEHHE M ONMCAaHUE MPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMM HATpus,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauisl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas moMoms Mpu XUMHUYECKHUX OXKOTaxX M

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH IKCIEPUMEHT: U3ydyeHue o0pa3loB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

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

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUN MNPUPOJbI, MOHUMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyIbTypbl M MpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MECTOAAaX HCCICAOBAHHA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHC HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHATFHON NESTeTLHOCTH, CBA3aHHBIX C XHMHEH H
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMHUYECKOH HayKH, YTO TMO3BOJHUT OOYYaIOUIMMCSI paccMaTpUBATh
XUMUIO Kak cepy cBoer Oynymiei mpodecCuoHaTbHOM AeSITEIIbHOCTH
U ClieNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQPHILHOTO IMpeaMeTa

IIpU NIEPEX0/I€ Ha YPOBEHb CPEJAHEr0 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMON XHUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS. XUMHYCCKUM DJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpEmHssA), XUMHUYECKas
peakiusi, peaklUMd COEIUHEHUs, pEeaKUUu pas3JIoKEeHUs, PEaAKINH
3aMeIIeHUs, Peakiiu OOMeHa, TeruioBoi 3 (eKT peakluu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MACCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBast O U MPOLIEHTHAs! KOHLIEHTPALUs

BCIICCTBA B paCTBOPEC, AP0 aTOMa, BHCKTpOHHLIﬁ cioi aToMa, aTOMHas




opOuTanb, paauyc aToma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, JIEKTPOOTPULIATENLHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBAJIEHTHass  CBSI3b, MOHHas  CBSI3b, METAJNIMYECKas  CBS3b,
KpUCTANIMYECKass peléTka (aToMHas, WOHHAas, MeTauIMJyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, PpeaklUMd HOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKluHu,
CKOPOCTh XUMHYECKOW peakumu, karanmsarop, IIJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

3JIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh N3yYEHHBIC BEIIECTBA M MaTEPUAITBI
(B TOM umuclie MUHEpalbHBIC YAOOpPEHHs, METAUTBl M CIUIABHI,
NPOAYKTHl TIepepabOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoTo Taza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMEHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYCCKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPEayY

3.2

YMCHHUEC HHTCIPUPOBATD XMMUUYCCKHE 3HAHUS CO 3HAHHUAMU OPYIruUx

y‘le6HBIX IpeamMETOB

3.3

HaJIN4M€ OIIbITa pa6OTbI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_II/II/I
10 XHMMHH (HaquaH U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 0OBEKTHBHO OIICHMUBATb I/IH(I)OpMaI_II/II-O O BCIICCTBAX, HX
MMPEBPALICHUAX n MPaKTUICCKOM MMPUMCHCHHUU 151 YMCHUC

HCIIOJIb30BAaTh €€ I peuicHus y‘Ie6H0-H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOIO

A3bIKa XUMHUHU OJI COCTaBJICHUA (I)OpMyJ'I HCOPraHN4YCCKUX BCLIICCTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaiibHOI)

YMeHue oOBACHATH CBS3b MOJOXEHH 3eMeHTa B Ilepuonmdeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB
XMUMUYECKUX D3JEMEHTOB (COCTaB M 3apsj sjapa, o0liee Yucio
IEKTPOHOB), PACIPEAEICHUEM DIEKTPOHOB IO HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNeprUoa0B, KaJIud U KaJIbLUA

IIpencraBnenue O  NEPUOAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJyCc aToMa, dJIEKTPOOTPHUIATEIHHOCTD),
MPOCTHIX U CIOXHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[Tepuoguueckoit cucreme (B MalbIX TI€PUOJAX H  TJIABHBIX

MOJArPYMIax) U AINEKTPOHHOTO CTPOEHUS aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTbBI

7.2

HCOPraHM4YCCKHUEC BECIICCTBA

7.3

XUMHNYECKHUE PCaKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTh W CTCIICHb OKHUCJICHHA XHUMHYCCKHUX DJJIEMCHTOB, 3apsn

HOHa

8.2

BUJ XUMHMYECKON CBS3M M THUN KPHUCTAJUIMYECKON CTPYKTYpHl B

COCAUMHCHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIUTEIIb U BOCCTAaHOBHUTCIIb

Ymenune XapaKTCpru30oBaTh (bI/ISI/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TIpaduT, anmas,
KpEeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KalIMi, MarHui,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOKHBIX BEIECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI M THIPOKCHIBI
metanoB [-ITA rpymm, amomunus, menu (II), uunka, xeneza (II u
III), oxcuast yraepona (I u IV), kpemuus (IV), azota u gochopa (111
u V), ceppl (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THasd,

(docdopHas, yroapHas, KpeMHUEBask KUCIOTa U UX COJIH)

9.3

IMPOTrHO3UPOBATH n XapaKTepru30BaTb CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTL IMPOTCKAHWUA XUMHWYCCKUX

HpeBpameHMﬁ B Pa3JIMYHbIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKLUi, B

10
TOM UUCIIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymnm) HeOpraHUYeCKUX BELIECTB
104 MOJITBEPKIAIOIINX TEHETUIECKYIO B3aUMOCBS3b MEXTy HUMH
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
- OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOIO AJIEMEHTa B COCTUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B
114 M0 YpaBHEHUSM XUMHUYECKUX PEAKIHA W HAXOIHUTh KOJIUYECTBO
' BelIecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHHWS  (HaOmrojeHue,
1 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) ITPH U3YyUEHHUH BEILIECTB U
' XUMHYECKUX SBJICHUN; yMeHHe c(hOopMynupoBaTh MpolieMy u
IPEUIOKUTH MYTH €€ pelIeHUs
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
npaBHJIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIOIb3YEMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
13 3I0POBbSI M OKpYKAIOUIel MPHUPOAHON Cpelbl; MOHUMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEIeNEHHBIX
BEIIECTB, CIOCOO0OB YMEHBIICHHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JICUCTBUSA
3 Hanunune mpakTH4ecKuX HABBIKOB TUIAHUPOBAHMS M OCYIIECTBIICHUS
CJIEAYIOIIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3y4eHHE U OMHCcaHue (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I n XUMHUYCCKUMHA SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIIUE TPU3HAKU IPOTEKAHUS XUMUUECKUX PeaKnii

13.2

M3y4CHHE CIIOCOOOB pa3ieNieHus cMecel

13.3

NOJydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIIOro rasa u

HN3YUCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHUEC aMMHaAKa U U3YUCHUC €CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHXKa 3
dbenondranenHa) I OMPENETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIe0Yei

13.6

WCCIICIOBAHUE W OINUCAHHE CBOWCTB HEOPraHWYECKHX BEILIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHUE B3aMMOJICUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMU; TIOJyYE€HHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOINO MeTajla JpYTMM H3  pacTBOpa  COJIH;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMHUHHUS H

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COEIMHEHUI; «INEKTPOIUTHYECKAS
IUCcconMalnsay; «BaxkHelime HeMeTaulbl M HX COCIUHCHHY;

«Baxuenme MeTaJUIbI U UX COETUHEHUS)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKH
NPOTEKaHHS PEaKIMii HOHHOTO OOMEHA; KAaueCTBCHHBIC pPEaKIuh Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpaX HOHBI: XJIOPHI-, OpOMUJI-,
womua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHHOHHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJIbLUs, JIFOMUHUS,

xkenesa (2+) u kenesa (3+), menu (2+), IMHKA

14

YmMmenne:

14.1

MNPEACTABJIATL PE3YIbTATBI OKCIICPUMCHTA B Q)opMe BBIBOJOB,
JA0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PCAILHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMH U IMpoLCCCaMU, IMPOUCXOAINNMHA B MAKpO- 1 MUKPOMHUPE,

OOBSACHSITH MIPpUYNHbI MHOFOO6pa3I/I$I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mosb. MomnsipHas macca. MousipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusnueckrie 1 XUMHUYECKHE SBICHUS. XUMHUYECKas pCaknusa u eé IIPpU3HAKH.

3aKOH COXpPaHEHUs MACChI BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepromndeckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB

J.N. MennaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMu4deckux sineMentoB .M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Menieneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvda, KaJlbIUA (pazu/lyca dTOMOB, OJICKTPOOTPHULATCIBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBCTCTBHHU C IIOJIOKCHHECM JJICMCHTOB B Hepnommecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I u HCHOH}IpHa}I) CBA3b.
9J'IeKTpOOTpI/ILIaTeJ'ILHO CTb XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoseoOpa3yrolye; OCHOBaHMK (IIENOYM W HEPACTBOPUMBIC OCHOBAHMUS);
KACIOT (KUCIOpOJACOAepKAaIUe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, hpocdopa, yriepoia, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)HeKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusznveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Iomyuenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudecknue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I). [Tony4yenre OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEepHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKa, CCpHOfI U a30THON KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COCIII/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON pEaKkIy, TEPMOXUMHUYECKIE ypaBHEHUS. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENBbHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAHOBJCHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuu

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEOJICKTPOJIHUTEI. CunbHBIE U ClIa0kIe SJICKTPOJIMTEI. CreneHb JUCCOIMallH

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKINI

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOW >KM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHUE BELIECTB M XUMHUYECKUX peakuuil B jabopaTopun U OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXkaromieil cpefbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIWIIMHE, TMPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIUIAaBOB (CTaib, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH X coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHUKU YIIEBOAOPOAOB (Yrojib, NPUPOIHBIA ra3, He(Th),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, AaUCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTHYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIM B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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