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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XMMHUM Ha YPOBHE OCHOBHOIO O0OIIEro o0O0pa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl Y4eOHOro mpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUU C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMsl, a Takke TpeOOBaHUU K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBINUICHHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIA] B KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XHMHH Ha ONpPEIeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHs MPOTrpaMMbl MO XUMHHU cHopMHUpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHUSl 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEJACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpPEeNCTaBICHUN 00 DIIEKTPOIMTHUECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HAayKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKHUX TMOJO0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AESATENbHOCTH, HAyYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPHU PEIIEHWH MpoOJeM B TMOBCEAHEBHON >XU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUs.

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



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

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

ATOMBI M MOJICKYJIbl. XHUMHYECKHE OdJIeMEHThl. CHMBOJIBI XHUMUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMHAYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHS. XUMHUUYECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PYTOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cos meaun (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJEJIEN MOJICKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyroniye  (OCHOBHBIE, KHCJIOTHblE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

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

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCHOJIb30BaHUE  BUIECOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJlaMH, PEaKkUui HEUTpaJu3aluy, IO0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00Pa3yrOT aM(pOTEPHBIC OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuo bl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue I[lepuoauueckoro 3akoHa u [leproaudeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3H. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3Iu4YHbIM KJlaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENEHEW OKUCIICHUSI XMMHYECKUX 3JIEMEHTOB, O OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTre 0 xumuueckoMm paBHoBecuu. DakToOpsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TUAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DIECKTPOIMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiicTBUE € MeETAJJIaMH, HEMETaulaMH, WIeJ0oYaMu). XJIOPOBOIOPOL.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6miast xapakrtepuctuka anmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHASI PEAKLIHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NUECKHE U XMMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCcTBE MHHEpaIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIECKUEe U XUMUIECKHIE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKalMK, pPACIPOCTPAaHEHHE B TMpUpOAE, (PHU3MYECKHEe U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1I00aJbHOTO TMOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

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



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKHE W XUMUUYECKHE CBOMCTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraIoB), HaOOICHUE TIpoliecca OOyTJIMBAaHUS caxapa Moja JACHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa W HUX COSAUHEHUN (BO3MOXKHO HCIIOJIH30BAHHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUSI, B3aUMO/JICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, coOOMpaHue, paclio3HaBaHWE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTamioB. Merajunueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

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



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

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

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKUE CBOMCTBA Xkee3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UccleoBaHNEe aM(OTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHMUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. IlepBas momornis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTEepUANOB (CTEKIJIO, CIUIABBI METAJJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOIOTHS, MaTePHUAIIHI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, PacTBOpP, pACTBOPUMOCTb, KPUCTAIITMYECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMECHTHI, TUTATCIbHBIC BEIESCTBA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHMSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMH M HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOM HH(pOpMaluen o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIBTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caM0ooOpa3oBaHWIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUNA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHUCSCKOMY M3YUYEHHUIO TpodeccHii U TpyAa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MIaCHOTO OBEJICHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTHYECKOW KyJIbTYpbl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYX ACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIMPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €r0 Pe3yJbTaT, POopMyIUpPOBATH 0OOOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MpPEACTABICHHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIW3UPOBATh B Mpolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora U (WiIM) TUCKYCCHUH) TI0
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XMMUUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Yy4y€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPENENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTABJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBHUM, BUIBI JIESITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUUYECKUX TMOHSTUM: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poreHTHAs! KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIFOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHIATUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBJIEHUs (hOPMYJ BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cmbicha Ilepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

e OTIMCHIBATh W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmuueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJTaCCU(ULIUPOBATh XUMHUYECKUE DBJIEMEHTHl, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

e BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro J3JIeMeHTa 1o (GopMyse COEIUHEHHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

e IPUMEHSITH OCHOBHBIE OINEpPALMU MBICIUTENILHON JESITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBAThH MPaBWJIaM IOJIb30BAHUS XUMHUECKOW MOCY0M U J1a60paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPEICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECCTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoHIly oOyueHus B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbHIBATh CMBICJ OCHOBHBIX XHMHUYECKHX TMOHSATHUW: XUMUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHMSI, XUMUYECKasl peaKiusi, XUMUYECKasl CBsA3b, TEIUIOBOM 3(PdeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKkUuH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

e UCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTABJICHUST ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONIPEJETIATh BAJICHTHOCTh U CTENEHb OKUCJICHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopmylie, xapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIca Ilepuommyeckoro 3akona [J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
peaenax MajiblX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

e KJTAaCCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) O0OMHUE U CHEIUPUISCKAE XUMHYECKHUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

e COCTABJISITh ~ YPABHEHUS  JJIEKTPOJIUTUYECKOW  JUCCOLMALWHU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHCHHUS pEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;

e PACKPHIBATh  CYIIHOCTh  OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKITHit
MTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OaJlaHCca dTUX PEaKIINi;

e IPOTHO3UPOBATh CBOMCTBA BEIIECCTB B 3aBUCHUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

e BEIYUCIISATh OTHOCUTEIIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCIMHCHHSI,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJTIONIATH TIpaBUJIA TOJIB30BAHUS XUMHUYECKON MOCYI0M U J1a00paTOPHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO JITAOOPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

e IPOBOJUThL PEAKIIUHU, TMOATBEPKIAIOIINE KAUYCCTBEHHBIH COCTaB Pa3IMYHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSITH OCHOBHBIE OIEpPALMUA MBICIUTEIILHON JESITeIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMAaTU3allio,  BBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Beero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HA
1.1 TECTRO3H HVH T 5 1 2 https://m.edso0.ru/ASR9T4T6X
MPAKTUYECKOU JIeATeTbHOCTH
YyeJoBeKa
BemecTBa €CKHe
1.2 THECTBA H XIMIACCHH 15 https://m.edsoo.ru/JOM9V8V8D
peakiuu
Hroro mo pazgeny 20
Pasznen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos3nyx. Kucaopon. Ilo e
2.1 AYX. RHCITOPOA T 6 1 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcruaax
Bopopon. [lonsitue o
2.2 8 1 https://m.edsoo.ru/C4H8K6TS8E
KHCJIOTaX U COJISIX
Bopma. PactBopsl. [loustue 00
2.3 s p 5 1 1 https://m.edso00.ru/F1X701B0Q
OCHOBaHHUSIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edso0.ru/L3F4R7G0T
HEOPraHMYECKHX COCTMHCHUI
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYECKUX dieMeHToB Jl. U. 7 https://m.edsoo.ru/C911K8POM
MenneneeBa. CtpoeHue
aToma
XuMHYecKas CBS3b.
3.2 OxucmuTensHO- 8 https://m.edsoo.ru/W8CO0T2E7K
BOCCTAHOBUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15
PesepBHOE Bpems 3 https://m.edso0.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

10 ITPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KosnnyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbLIE)
Ne i/ Konrtpoiasbubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edso00.ru/GO9M5W9J3T
OCHOBHBIX Pa3/esioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 . P 4 https://m.eds00.ru/R3729Q6G4G
peakuuit
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.1 - P P 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpymnmel. ["amorenst
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 1 https://m.eds00.ru/S7L7MIL7S
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/A6 Y9S6H4U
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1 OO6mue croiicTBa METAIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxueiimme MeTamuibl U KX COSTUHCHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aiomias cpeaa
B
4.1 CHICCTBA H MATEPHAIIBL B A3 HH 3 https://m.edso0.ru/Z3S8T10Q8K
YeloBeKa
Wroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE PeCYpPChI
padoThI padoThI
[Ipenmer xumuu. Poss xumun B
.T
1 PRHSHI FCTIoBera. Tea T Betiectsa 1 https://m.edsoo.ru/J4C2V8M9V
[TonsaTue o MmeTonax MO3HAHUSA B
XUMHH
2 BxopHas KoHTponbHas paboTta 1 1 https://m.edsoo.ru/P1O8A5C6T
[IpakTnueckas padorta Ne 1
[IpaBuna pabo aboparo
3 « pg@Ip ThL B E00paTOpHit 1 1 https://m.edsoo.ru/O5G3EOD8Y
Y IPUEMBI OOpaIIeHUsI C
Ja00paTOPHBIM 000PYI0OBAHUEM)
HucTele BemecTBa U CMECH.
4 HCTBIC BEIIECTRA 1 eMecH . 1 https://m.edsoo.ru/X1A2E3M8R
CriocoOnI pasneneHus cMmecen
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/R6W6Z8F9X
OYMCTKU MOBAPEHHOM COJIM)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/J7R108H1L
XUMHUYECKUE DIIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUHMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
JJIEMEHTOB
8 [IpocTble U coKHBIE BELECTBA https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE https://m.edso0.ru/EOD1L5NIN
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/I3Y2G1R4C
BelecTB. XuMuueckas hopmyra.



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BanenTHOCTh aTOMOB XMMHUYECKUX
9JICMCHTOB

11

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/J6 AQW4P1J

13

KomnuectBo Bentectsa. Moub.
MonspHas macca

https://m.edso00.ru/C2J5K415X

14

duznueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas pCaKknus

https://m.edso00.ru/S2R3H7N6C

15

[Ipu3Haku 1 ycinoBUs MPOTEKaHUS
XUMHUUYECKUX PEaKINi

https://m.edsoo0.ru/Z3F4A8K60

16

3aKOH COXpPaHEHUSI MACChI
BeIIECTB. XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/P7V8A5Z3D

17

Brranciaenus KOJIM4YECTBA, MAaCChl
BCIICCTBA 110 YPAaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukanus xuMmuaeckux
peakuuii (coequHEeHuUs,
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000ImeHne 1
CHCTEMAaTHU3aIUs 3HAaHUH

https://m.edso0.ru/C2T2E6W6V

20

KonTponpHas padota Nel mo teme
«BemmecTBa 1 XUMHUYECKHE
peakuumn»

https://m.edsoo.ru/D6E9Q4E9H

21

BOSILYX — cmMech ra3oB. CocTaB

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

Bo3ayxa. Kucinopox — anemMeHt u
npocroe BeuecTBo. O30H

22

duznuecKue 1 XUMUIECKHE
CBOMCTBA KUCJIOPOJia (peaKkuu
okucnenus, ropenue). [lonstie 06
OKCHJIaX

https://m.eds00.ru/O0Q4H1U5T

23

CriocoOpl MoTyueHust KUCIopo/ia B
1a00paTOPUH U MIPOMBIIIJICHHOCTH.
[Ipumenenne kuciopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TenoBoii 3¢ ekt xumuueckon
peaxkuuu, IoHATHE O
TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMHUYECKHUX
peaxkumax

https://m.edsoo.ru/Z6H4G9D8W

25

TormumBo (HedTh, yroias U METaH).
3arpsi3HEeHHEe BO3/IyXa, CII0COObI
€ro MPeIOTBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Ipaktuueckast padota Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE ero
CBOMCTB»

https://m.edsoo.ru/J2X0T0AOD

27

KoHTponbHasA paboTa 3a 1 nonyroaue

https://m.edsoo.ru/I8D2B5D7A

28

Bopopon — sneMeHT u mpoctoe
BeniecTBo. Haxoxaenue B mpupoje
duznyeckue 1 XUMHUUYECKHE
cBoiicTBa Bojgopoaa. [Ipumenenne
BOJIOpOJA

https://m.edso00.ru/Q0A7R7W60

29

IToHsATHE O KHCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4J



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J

30

CrocoOsI TosTy4eHHs1 BOZOPOa B
nabopaTopuu

https://m.edsoo.ru/F4AW6U5050

31

[Ipaktuyeckas padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPOJIA, U3YUCHUE €O CBONCTBY»

https://m.edsoo.ru/A8D2B602Z

32

MouisipHblii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y1W4W8C

33

Brrunciaenus 00b€Ma, KOJIMYecTBa
BEIIIECTBA Ia3a MO €ro M3BECTHOMY
KOJIMYECTBY BEIIeCTBA WIH 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brrunciaenus 006MOB ra3oB MO
YPaBHEHHIO PEaKI[MU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIECHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckre U XUMHUYIECKUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/F3S5H7H9U

36

Cocras ocHoBanui. [loustre 00
HHIUKATOpax

https://m.edsoo.ru/1I9M1C5U8J

37

Bona xak pacTBOpHUTEIb.
HacelimienHbie u HEHACHIIICHHBIE
pactBopsl. MaccoBas 1071
BEII[ECTBA B PaCTBOPE

https://m.edsoo.ru/S7Z0N3W2D

38

[IpakTuueckas padbora Ne 5 o
teMe «lIpuroroBnenue pacTtBopoB
C OIIPEACIEHHON MACCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

KonTtponeHas padota Ne2 o teme
«Kucnopoa. Bomgopoa. Boga»

https://m.edso0.ru/Y3C8C9C8Z



https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z

40

Oxcunpl: cocTaB, KilaccupuKaIms,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2BIL

41

[Tomy4yeHne u XUMHYECKHE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ESUSH1W8V

42

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

https://m.edsoo.ru/C9Z0EIN8V

43

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/W5V208K1E

44

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquI/Ie U XUMHNYECCKHUEC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Comnu (cpennue): HOMEHKIATypa,
CHOCOOBI OJTYyYESHHS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/J4B9Q5E1X

47

[IpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ana4 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI»

https://m.edsoo.ru/E9X4K8F7W

48

I'enetnueckas CBS3b MEXKIY
KJIacCCaMH HEOPraHUYECKUX
COEIUHEHNN

https://m.edsoo.ru/HOU5D6A0C

49

O000I11IeHNE U CUCTEMATH3ALUS
3HAaHUU

https://m.edsoo.ru/Q6GIN5L4B

50

KonTtponpHast padota Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P



https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P

51

[TepBbIe MOTBITKU KIIACCH(PUKAITUU
XUMHUYECKUX dJIeMeHTOB. IloHnsTie
O Ipynmax CXOJHbIX AIEMEHTOB

https://m.edsoo.ru/R4S7TM4M9N

52

[Iepnoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKnX deMeHToB J1. 1.
MenpeneeBa

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuoasl, rpynmsl, MOATPYIIIIBI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTormsl

https://m.edso0.ru/C9Q90773C

55

CtpoeHnue IeKTPOHHBIX 000JI09YeK
aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr /1. 1.
Meunneneena

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMHUUYECKOTO
9JIEMEHTA 10 €ro MOJ0KEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunpeneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [leproanyeckoro 3akoHa
JUTSI pa3BUTHSI HAYKU U TTPAKTHUKH.
. . MenneneeB — y4€HbIH,
MeIaror U TpayK1aHuH

https://m.edsoo.ru/K3S31400V

58

PesepBuslit ypok. O600mIeHE U
cUCTEeMaTH3alus 3HaAHH /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/BO9V1I14W6A

59

QHGKTpOOTpI/IHaTCJILHOCTB aTOMOB
XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/L2L4K005Q



https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

60 HMounasa xumnyeckas CBI3b 1 https://m.edso0.ru/S6R802X9B
K

61 OBAJICHTHAT NOJAPHAL 1 https.//m.eds00.ru/R201T6LAS
XUMHUNYCCKAAa CBA3b
K

62 OBAJICHTHAT HEOJAPHaL 1 https.//m. eds00.ru/GANAHAJEF
XUMHUNYCCKAAa CBA3b

63 Creleus OKUCIIEHUS 1 https://m.edso0.ru/R5Q417S5K
0 -

64 KHCTHTEIRHO 1 https://m.edso0.ru/S8U900D4B
BOCCTAHOBUTCIIBHBIC peaKHI/II/I

65 Fof0Bas KOHTPO/bHasA paboTa 1 https://m.edsoo.ru/KOW2Q5Y1C

66 OKXUCIUTETN U BOCCTAHOBUTETU 1 https://m.edsoo0.ru/M3D0P4COY
Peseprubrit ypok. O6001eHNE 1

67 CHCTEMATHSAMHA SHAHMH 110 TeMe 1 https://m.edso0.ru/S2R4S8M7N
«CTtpoenne atoMa. XuMHIeCKast
CBA3bY»
Pese i1 ypok. O000menne

68 PBHDIH YpOK EII e 1 https://m.eds00.ru/S1R1B1L6Q
CUCTEMATHU3ALIMS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

KoaudecTBO 9acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka KonTposbHubie | IIpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE PeCYpPChI
padoTbI padoThbI

[Iepnoanueckuil 3aK0H.

1 Hepuopriecias cucrema 1 https://m.edsoo.ru/W4Y5P2F9X
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHYECKHUX DJIIECMECHTOB 1 https://m.edsoo.ru/V8K9C1C4R
IIEPBBIX TPEX NEPUOT0B

3 BxoZHasa KOHTpoNbHas paboTa 1 1 https://m.eds00.ru/Q9Y1Y7200

4 Kiacenpuiauis u HOMCHKIATYpa 1 https://m.edsoo.ru/R9T4R3J2H
HEOPraHMYECKHX BEIECTB

5 Bret xivireckoi CBX?H L THHIH 1 https://m.edsoo.ru/R3U4P4C6M
KPUCTAJUTMYECKUX PEIIETOK
Knaccudukanus XxumMmuaeckux

6 pPEeaKIHi TI0 pa3InIHbIM 1 https://m.edsoo.ru/H6L106U80O
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 peaknuu. [IoHSITHE 0 TOMOTC€HHBIX 1 https://m.edsoo.ru/Y8B8USO4I
1 TETEPOTCHHBIX PEAKITUSIX
[ToHsATHE O XUMHYECKOM
paBHOBecHH. DaKkTOPHI,

8 BIIUSIFOIIME HA CKOPOCTh 1 https://m.edso0.ru/S5K8G2A3K

XHUMHUYECKOU pCaKkuuu u
ITOJIOXKCHHUEC XUMHUYCCKOI'O



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

paBHOBeECHs

OKHUCIINTEIBLHO-
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

https://m.edso00.ru/G9K901B1A

10

Teopust 2IEKTPONUTHYECKOU
mucconuanmy. CHIBHBIE U CIIa0bIE
DIIEKTPOIUTHL

https://m.edsoo.ru/BOO3F108F

11

HoHHbIE ypaBHEHHUsI peaKUil

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
Mpe/icCTaBlIeHU 00
AIEKTPOJTUTUYUECKON
JIHCCOITAAITHI

https://m.edso00.ru/T3G0X4B9l

13

XuMHUYecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
AIEKTPOJTUTUUECKON
JIHACCOIHAIIHN

https://m.edsoo.ru/S1P2W30Q2V

14

[TonsiTue o ruapoIU3€e CoJiei

https://m.edso0.ru/X9Q4S7R5D

15

O00011eHrE U cCUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/B3H9Q0WON

16

[IpakTueckas padora Ne 1.
«Pemenne 3kcriepuMeHTAIBHBIX
3a/1au»

https://m.edsoo.ru/Y2C9IM4K4K

17

KonTtponsHas padora Ne2 no teme
«ONEeKTPOIUTUYECKAS
quccoranus. XuMUYeCKHue
peakIu B pacTBOPAX»

https://m.edsoo.ru/A3E5Y1KA4F

18

OO1ast xapakTepuCTHUKa
raJIoreHOB. XMMHUYECKUE

https://m.edsoo.ru/L9Q3U2Z0U



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U

CBOICTBa Ha MPUMEPE XJI0pa

19

XnopoBojopoa. CossHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
IMOJIY4YCHHEC, IPUMCHCHUE

https://m.edsoo0.ru/\V0Y2L8YO0S

20

[IpakTuueckas padora Ne 2 o
teme «llonyueHnue cosstHOM
KHUCJIOTBI, U3y4YE€HHE €€ CBOMCTB)

https://m.edsoo.ru/\V405C7J3Y

21

Beruncnenus no ypaBHeHHIM
XUMHUYCCKUX peaKHHfI, €CJIM OJUH
W3 pEeareHTOB JaH B H30BITKE

https://m.edsoo.ru/R8R0OJIL5A

22

OO01as XxapakTepucTuKa
aneMeHToB VIA-rpynmst

https://m.edsoo.ru/U5K5E8DOV

23

AnnoTtponHsie MOIU(pUKALIUN
cepnl. HaxoxaeHue cepol 1 e€
COEIMHEHUH B MPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBo0pO, CTPOCHHE,
(buznyecKkue 1 XuMU4ecKue
CBOICTBa

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(buznueckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

https://m.edsoo.ru/K2C0D1Y5W

26

KoHTponbHan paboTa 3a 1
nonyrogue

https://m.edsoo.ru/V6V8J2S2H

27

Brraucnenue MaccoBoi 0JIH
BBIXOJIa ITPOJAYKTA PEaKLINU
XUMHUUYECKUE PEAKIINY, JIE)KAIUE
B OCHOBE ITPOMBIIIIEHHOTO

https://m.edsoo.ru/T5H5M5C6Q



https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q

crioco0a MoJIy4eHHs CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsA3HEHNUE OKPYKAIOIICH CPeIbl
COC/IMHCHUSMH CEPBI

28

OO01as XxapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AmMuak, ero usnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4€HUE U MPUMEHEHHE

https://m.edsoo.ru/A2J3E515U

30

[IpakTuueckas padora Ne 3 o
teme «llonmyueHne ammuaka,
HU3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHas KucnoTa, eé pusndeckue
U XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M

32

Hcnonb30BaHne HUTPATOB U
coJieli aMMOHHS B KaYECTBE
MUHEPAJIbHBIX YI0OPEHUIA.
XUMHYeCKOoe 3arpsi3HeHNe
OKpY’KaIoIel cpe/Ibl
COEIMHEHUSIMU a30Ta

https://m.edso0.ru/G7Y4Q1J6P

33

®ocdop. Oxcun bochopa (V) u
dhocdopnas kuciora, pusnyeckue
Y XUMHUYECKUE CBOICTBA,
MOJTy4eHUe

https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonb3oBanue pochaToB B
Ka4yecTBE MUHEPAIbHBIX

https://m.edsoo.ru/M4G5H1P30



https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O

ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

35

Yraepon, pacipocTpaHEeHHE B
npupo e, GU3nIecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxcunpl yriaeposaa, ux
(bu3HUecKre U XUMUICCKHE
CBOICTBA. DKOJIOTUYECKHE
Mpo0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

VYronpHasa KUCIOTa U €€ COJIN

https://m.edso00.ru/T501S0F1T

38

[IpakTuueckas pabora Ne 4 o
teMe "llosrydeHne yriiekucioro
raza. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edsoo0.ru/P6WI9W6A4C

39

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIiiepoa

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coeuHeHus

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTrueckas padota Ne 5.
Pemenue skcriepuMeHTaTbHBIX
3aja4 1o Teme «BaxHeine
HEMETAJLIbl U UX COCTMHEHUS

https://m.edsoo.ru/Y8B8R2E1J

42

KonTtponsnas padora Ned o teme
«BaxHeie HeMeTaIbl U UX
COEIMHEHUS

https://m.edsoo.ru/K1E4W5F5D

43

OO1ast xapakTepuCTHUKa
XMMHYECKUX DJIEMEHTOB —

https://m.edsoo.ru/Q5M8X3Z6L



https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L

MeTaioB. MeTtamindeckas CBI3b
U METaJILIMYCCKas
KPUCTA/UINYECKasl PELIETKA.
®du3nJecKrue CBOCTBA METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECCKUN PSiJT https://m.edsoo.ru/M7GOF6WEK
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl NOTy4YEeHUS
MetaioB. CrutaBel. Beruncnenus
45 [0 YPaBHEHUSM XUMHYECKUX https://m.edsoo.ru/F9S7U4G5C
peaKIuii, €cliv OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/U4T6B8L6C
47 [IlerouHbIC METAILITBI https://m.edsoo.ru/ESNOF6H7A
48 S;C:I/I;H 1 THAPOKCHIBT HATPUA 1 https://m.edsoo.ru/Q5F4A8Z0U
49 H_IGJ'IO‘II:IO3GMGJ'II>I{I)IC MeTaJIIBt = https://m.edso0.ru/R9G4H2L5S
KaJIBIIMK ¥ MarHui
50 Baxneimne coequHEHNS KaJIbLIU https://m.edsoo.ru/B5B6S0F6R
51 O6O6erHHe 1 eucTeMatizanua https://m.edso0.ru/Z8S2E1Y6W
3HaAHUH
52 HKECTKOCTE BOZHL H CHIOCOOH €8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEeHHs
[IpakTuueckas pabora Ne 6 mo
53 TeMe "JKECTKOCTEL BOJBI 1 METOEI https://m.edsoo.ru/T6E9U213W
e€ yctpaHeHus"
54 ATIOMUHHI https://m.edso00.ru/O2U1T4S00
55 AmdorepHble cBOICTBA OKCHIA U https://m.edso00.ru/T7Z619U3S



https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S

TUAPOKCHIA

56

Keiaeso

https://m.edsoo.ru/12ROK4COE

57

OKCI/II[I)I, THAPOKCHUABI U COJIN
xenesa (1) u xxemnesa (111)

https://m.edsoo.ru/U2B913V0Q

58

O0001IEeHUE U CUCTEMATU3ALIUS
3HAHUHI

https://m.edsoo.ru/\W6NOH8L7X

59

[IpakTnueckas padora Ne 7.
PCHICHI/IG BKCHepI/IMeHTaJIBHBIX
3aja4d 1Mo TeMe «BakHaeie
MCETAJJIBI U UX COCTUHCHUS)

https://m.edso0.ru/J1IMA4T7L4X

60

Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
W3 PEareHTOB JaH B M30BITKE WIIH
COJICPXKUT IpUMeECH. Berauciienus
MacCOBOM JIOJIM BBIXOJIa TIPOTYyKTa
peakiumn

https://m.edsoo.ru/F2G001Y0OK

61

O00011IeHNEe U CUCTEMATU3 AL
3HAHUN

https://m.edsoo.ru/W9FSE9L5N

62

KontponbHas padota Neb no teme
«BaxHeunme MeTaJlIbl U UX
COEIMHEHUS

https://m.edsoo.ru/F1IEOK9H7N

63

BeniectBa u MaTcpuralibl B
HOBCGﬂHeBHOﬁ ZKHN3HHU 4YCIO0BCKa

https://m.edsoo.ru/T4P9U7D4B

64

XUMUYECKOe 3arpsi3HeHNe
OKpYXarollen cpebl

https://m.edso0.ru/COU700M3X
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKHX TIOHATHH: aToM,
MOJIEKyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOJIHAS W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHTENIbHAsT aTOMHAas W MOJICKYJspHas Macca, KOJIMYEeCTBO
BEIIlECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XUMHUYECKOTO
dJIEeMEHTa B COCIUHEHWU, MOJIAPHBIH 00BEM, XUMHUYECKas PEaKIus,
KIaccuukanus — peakmuii:  peakiuh ~ COCOUHEHUs,  PeaKInd
pa3lioKEHUsI, PEaKUWd 3aMelIeHHs, peakiuu oOoOMeHa, 53K30- |
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBas J10Jig BeuecTBa (MIPOLEHTHAs! KOHIIEHTPAIHsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHMHYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YUYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI:>IX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PpCaKIUun (HO qucialy Hu COCTaBy

Y4YaCTBYIOIIMX B peaKkIH BELIECTB, 10 TeMI0BoMY 3 deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYISIPHYIO U MOJISIDHYIO MAacCChI

BCIICCTB




1.8

BBIUMCIIATh MAcCCOBYIO JIOJIIO XHMMHYECKOIO 3JIeMEHTa 1o (opmyie

COCIUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl MO3HAHUSA — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIIMPOBAaHHE,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmue npeacTaBUTENIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKUX TIOHSTHI: OKCHnI,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIIC)KHOCTL BCHICCTB K OHpeI[eHéHHOMy KJIacCy

coeMHeHu! 1no popMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOMCTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEP)KJasi ONHCAHUE MPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIIECTB B 3aBHCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHUYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM IIOJIB30BaHUS XMMHUYECKOH TOCYyIOW W
7abopaTOpPHBIM 00OpPYIOBAaHMEM, a TaKXKe IpaBujaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH TIO BBIIOJHEHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHUIO M COOMPAHHIO
ra3o00pa3HbIX BemlecTB (BOJOPOJA M KUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMpPENeNEHHOH MaccoBOW JI0Jied  pacTBOPEHHOTO
BEIIIECTBA, TUNIAHUPOBATh U IPOBOJIUTh XUMHUECKUE SKCIICPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanenH, METUIOPAHK U IPyTue)

2.7

IIPOBOAUTD paC‘IéTH IO YpaBHCHUIO XUMHWYECKOH p€aKuuun

[Io Teme: «llepmommueckunt 3axkoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB JI. W. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacKpbIBaATb CMBICII OCHOBHBIX XHMHUYCCKHUX TMOHSATHM: AApPO aToMma,
BHeKTpOHHLIﬁ clion aToMa, aToMHas 0p6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKasl CBA3b, IOJSIpHAA W HCIIOJIIpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPULIATEILHOCTh, MOHHAsl CBSI3b, HOH, KaTUOH, AaHWOH,

CTCIICHb OKHCJIICHHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTHCBHIBATh M XapaKTepu30BaTh Tabmuunyro Gopmy llepmommaeckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3jiuyarh IOHATUSA «TJaBHas
noarpynna (Arpymnma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbichn Ilepuoamueckoro 3akona .M. Menpgeneesa:
JACMOHCTPUPOBATH NIOHUMAHUC HepI/IOI[I/I‘IGCKOI\/’I 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCHTOB OT HUX IIOJOXKXCECHUA B HepHOI[quCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O00O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XUMUYECKHMX  simemeHToB .U
MenzeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsa  sjapa, oOiiee YHCIo

AJIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUSA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBs3M (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3zoBaHus

1

ITo Teme: «BelecTBo U XMMHUYECKas pEaKuus»

1.1

pacKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHUM: PacTBOD,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJCKTPOJIUTHYCCKAd AUCCOLIMalNsd,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHUCL,
O6paTI/IMLIe n HeO6paTI/IMI>IC peaKkuuu,
OKHCIIMTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKknuy, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHHUEC, aAJUIOTPOIINA,
aM(bOTepHOCTL, XUMHUYCCKaAa CBA3b (KOBEU'ICHTHE[}I, HOHHaAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTallINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

HWILUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATUH U

NPHUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS 3JIEKTPOJUTHUYECKOW IMCCOLMALUN KHUCIOT,
HIeJIOYEH M COJIEHW, IOJIHBIE M COKpAllE€HHbIE YpaBHEHUS pPEaKLUH

MOHHOI'O 0O0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCJIIHMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKuMﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEaKIIuU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTEePHU30BaTh (OMUCHIBATE) OOIIME U CTICTTM(PUICCKUE XUMUIESCKHE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEP)KIas OIMHUCAHUE
pUMepaMu MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIIMHA, TOATBEPKIAIONINX CYIIIECTBOBAHUE

TeHETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTHU MPOTECKAHUA XUMHYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIOBUAX

2.4

cleoBaTh MpaBWJIaM TOJb30BAaHUS XUMHYECKOW MOCynoil u
1abopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBWiIaM OOpallleHUs c
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSIMH [0 BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJTYYEHUIO U COOHMpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTh PEaKUUH, IOATBEPIKIAIONINE KAadeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOPHI-,
Opomua, woauna, KkapOonar, ¢Qocdar, cunukar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYE€HHBIX METaJIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

pPaCKpbIBaATb  CMBICJI OCHOBHBIX  XHMHUYCCKHUX TIOHSATHM: HI[K

BCUICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPHUMCHATL OCHOBHBIC OIICpaluU MBICIIUTEIbHON MEeATEIbHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHE, OOOOIIEeHUE, CHUCTEMAaTU3aIHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I —  JJId I/I3y‘-I€HI/I$I
CBOfICTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHLIC
METOJIbI TIO3HAHWS — HaONOJICHUE, HW3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEabHbI U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HU YE€JIOBEKA. XUMHUS B CHCTEME HayK.
Tena m BemiecTBa. PuU3NUECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX IMO3HaHUA B XUMUU. Ywucteie BEIICCTBA U CMCCH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI W MOJICKYJIbI. Xnmuueckne diieMeHTBl. CHMBOJBI  XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOCWUTENBbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas J0JIsl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMocCBSI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IuHUI] BemiectBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHE SBICHUS. XUMUYecKas peakuus U e€ MPU3HAKU.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudpukarus

XMUMHUYECKUX peakluil (COeTUHEHMs, pa3IoKeHHs, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIaMU
paboTel B Jaboparopur W NOpuEMaMH OOpalleHus C J1abopaTOPHBIM
00OpyJIOBaHUEM, H3YYCHHE W ONHUCAaHWE (QHU3MYECKUX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEIIECTB, HaOmwoJeHHe (u3ndeckux (IJIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KATIEHUE U KOHJIEHCAIIUS BOJBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBUE MeNNa C KHUCJIOTOW) SIBIEHWH, HAOMIOJEHHEe U OIHCAaHUE
OPU3HAKOB TMPOTEKAHHWS XUMUYECKHUX peakuuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOpPUIOM Oapusi, pasloKeHue
ruapokcuaa menu(ll) mpu HarpeBaHHH, B3aUMOJCHCTBHUE JKele3a ¢ PaCTBOPOM

conmu meau(ll), m3yuenue cnocoOOB paszaeneHus cMecel (C TOMOIIbI0 MarHHUTa,




¢wibTpoBaHUE, BBHINIAPUBAHUE, AUCTIILULLUA, Xpomarorpadus), MpoBeaeHUE
OYMCTKU OBApEHHOM CcOJIN, HAOIIOJEHUE U OTIMCAHUE PE3YNIbTATOB MIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwuelinme npeIcTaBUTeNIn HEOPraHMYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bosayxa. Kucimopon — aneMeHT M mpocrtoe
BemecTBo. HaxoxaeHue Kuciopona B MpHpone, GU3NUYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuzapl. IIpumenenue kuciopoga. CrnocoObl
MOJy4eHHs KHCIOpoja B JabopaTopuM M TNPOMBIIUICHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUECKON peakui, TEPMOXUMUYECKUE YpaBHEHUS, IK30-
U SHAOTEpPMHUUYECKUE peaKkIu. TOIUINBO: yroyib U MeTaH. 3arps3HEHUE BO3/1yXa,

yCUJIEHUE MTApHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CII0

2.3

Bomopon — snmeMmeHT M mpocToe BemecTBo. HaxoxneHue BOIOpoJa B IPHUPOZE,
¢usnueckre M XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IOJTy4EHHUS.

Kucnorte! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBoWcTBA BOJbl. Boma kak pactBopuTenb. PacTBOpBL
Haceimennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIC.
MaccoBasg 40Jisi BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpuHpoJie M B JKU3HU uejoBeka. Kpyrosopor
BOJIbI B TpUpOJE. 3arps3HeHue MPUPOIHBIX BoA. OXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdyeckux coeauHennid. Oxcuabl. Krnaccudukarus
OKCHJOB: cojeoOpasyroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuzoB. dusmueckne W XUMUYECKHE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHoBaHUM

2.8

Kucnotel. Knaccudukamus kucrnot. Homenknatypa kuciaor. dusudeckue u
XUMHYECKHE cBoMcTBa KHcaoT. Pan akruBHoctn MetaiuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosieli. @U3NYECKUE M XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  BKCIIEPUMEHT: KAueCTBEHHOE OIPEAEICHHE  COJAEPIKAHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, cOOMpaHue, paclio3HaBaHHE M H3YyYCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJCHUE B3aUMOJEUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U NpEKpallleHus ropeHus (moskapa), 03HaKOMJIEHUE C
oOpa3laMyu OKCHJIOB U OINMCAHME HX CBOMCTB, IOJIyueHUE, CcoOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (FOpeHHUE), B3aUMOJEHCTBHE
BoJiopoaa ¢ okcugoMm menu(ll) (Bo3MOXKHO MCTOB30BaHUE BHIEOMATEPUATIOB),
HaOmo/ieHue 00pa3lioB  BELIECTB KOJMYECTBOM | MOJIb, HCCIEI0BaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOTO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), OIpENEIeHHE pPACTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOINbI0 HHAWKATOPOB, HCCIEIOBaHUE O00paslioB
HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIacCOB, HAOIIOJCHHE W3MEHEHUS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYell, H3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CEpHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIMii HeUTpaIu3alku, NOJTy4YeHHe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBopa COJM, pelIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «BaxHelmme Kiacchl HEOPraHUYECKHX

COECIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucreMa XUMUYECKHX JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
IPYINIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHBIE METaJlIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT am(poTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuil 3akoH. [leproanyeckas cucremMa XUuMHUYECKUX 31eMeHTOB [[. .
Menneneena. KopoTkonepuoanas u JUIMHHOIIEpUOAHAs (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHroB .M. Menneneesa.
[lepuonsr m rpynmbl. PU3MYECKUN CMBICI TOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XmMHYECKMX DJIEMEHTOB




ITepnognueckoit cucremer .M. Menneneea. XapakTepUCTHKAa XUMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsl pajauyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonmyeckoro 3axoHa u Ilepuoauyeckoil CUCTEMbl XMMHUYECKUX
AJIEMEHTOB JUISl pa3BUTHS HayKd W npakTuku. .M. MenneneeB — ydy€HbIN U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHass (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTeJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIHHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCI)I

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHEe O0OpaslloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOUIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckast cucteMa XuMHIeCKuX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, KalWs, KalbIUsi M WX
COCIMHCHUN B COOTBETCTBHHM C TIOJIOKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HX AaTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K  pa3JIM4YHbIM KiI1acCcaM HCOPraHNn4CCKux COe)II/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMUYeCKUX peakluil 10 pa3IuYHbIM NpHU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEAKIUH BEIIECTB, MO TEIUIOBOMY 3(h(dexTy, Imo

H3MEHEHHUIO CTENEHEH OKMCICHHUS XHMHUYECKUX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




[0 Y4YacTUIO Karajausaropa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[Tonsitue 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKHX peaknusx. Ilonsarue o
TOMOTEHHBIX U I€TepOreHHbIX peakuusax. [[oHATHe 0 XMMUYECKOM PaBHOBECHHM.
@akTOphl, BIMAIOLIME HA CKOPOCTh XHMHMYECKOM pPEaKUUH U II0JIOKEHHUE

XHUMHUYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  pEaKLUHU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBlieHHE  ypaBHEHUU
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIui C HCIHOJIb30BAaHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKONW AUCCOUMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHnu3M IUCCOLIMALIMU BEIIECTB C PA3JIMYHBIMU BUJIAMU
xuMmuueckoi cBs3u. Crenenp quccouuanui. CuiabHbe U caa0ble SIeKTPOUTHI.
Peakiun monHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoicTBa KHCIOT,
OCHOBaHMH ¥ COJIE B CBETE€ TIPEACTABICHUA 00 DICKTPOJIUTHICCKOU

nucconuanuu. KauectBeHHble peakiiii Ha MOHBI. [loHsATHE O THAPOIU3E CoNeit

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJCSIMH KPHUCTAILTHYECKUX
pEmETOK HEOPTaHWYECKUX BEUIECTB — METAIUIOB W HeMeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHA);, MCCICAOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHMHUYECKOW pEaKkIuu OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  AJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Mpoliecca
JMCCOIMALIMM  KUCJIOT, WIeNoYe u  coyied (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TIPOBEJICHHE OIBITOB, WUTIOCTPUPYIOIINX TPU3HAKA
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKe OCa/iKa, BBIJCICHHUE Ta3a,
o0pa3oBaHuE BOJbI); OTBITOB, HIUTFOCTPHPYIONIMNX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPCHUE, PEaKIMK Pa3JIoKEHUs, COCIUHCHHUS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIIECTB C IOMOIIBI0 KAUECTBECHHBIX PEAKIIUN

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. Oco0eHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOGHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOMCTBAa Ha npumMepe  XJjopa
(B3aI/IMO,Z[eI‘;ICTBI/IC C MfETalllaMH, HEMCTaJlllaMH, menoann). XJ'IOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M YejoBeKa. BaxkHenmue XJIOpUAbl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmel. OcoOGeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTeNeHn oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/IIH)I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmuMe Kak MpeACcTaBUTENs Kiacca KHCIOT U cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4eHUsI CEepHOMU
KHCIIOTHI. HpI/IMeHeHI/IG. Comnn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAs pCaKOusa Ha
cynbdar-uoH. Haxoxenue cepel U €€ COeMHEHUN B Mpupoje. XUMUYECKOE
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KHCIOTHBIE IO,

3arps3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €ro peI0TBpaIeHUS

2.3

OOmiasi xapaktepucThka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mveckne u XuMuueckre cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKHWE CBOWCTBA, MoJyuyeHHe U npumeHenue. Comu
aMMOHHMS, UX (U3NYECKUE U XHUMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THasl KUCIIOTa, €€ MOJy4YeHHe,
(¢usznueckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpeIcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yNOOpeHMil. XUMHUYECKOe 3arps3HEHHE OKpYyKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/U, 3arpsi3HEHHE BO3/1yXa, MOYBbI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukanuu Gochopa, Gu3NUECKHE U XUMUUYCCKHC
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QuU3NYECKHEe U
XHUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrtepuctuka 31eMeHToB |VA-rpynmel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsA. YTJIepoj, aUIOTPOIHBIE
MoIuGUKAIMK, paclpoCTpaHEHHE B MpUpOJe, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. Ancop6uusa. Kpyrosopor yriepona B npupoae. Okcuasl yriepona,
ux (uznyeckue M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha YXUBbIE OPraHU3MBI,

MOJYYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a Tn00anbHOrO MOTEIUICHUS KIUMAaTa;, MMapHUKOBBIMA
addekr. YrompHas KuCIOTa W €€ COJM, MX (PU3NYCCKUE M XUMHUYCCKHE
CBONCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBINIICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWUJICH, AalleTWIEH, 3TAaHOJ, TJMLEPHUH, YKCYCHas
kuciora). MIx cocraB m xumuyeckoe ctpoeHue. llonsrue o Ouonoruuecku
BAKHBIX BEIIECTBAX: XHUpax, Oelkax, yrieBoJaXx — W HMX pOJU B KU3HHU
yeloBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XHMHUYECKHE CBONCTBA, IMOJIyY€HUE U
npuMmenenne. CoenuHeHusi KpemMHHs B mpupoje. OOmue mpeactaBiaeHus 00
okcuzae kpemHus(1V) u kpemHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTH. BajkHelne cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eroH. [Ipobrembr Oe30macHOTO

HCIIOJIb30BaHU CTPOUTECIIBHBIX MAaTECPHUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: HM3ydeHHE O0Opa3IloB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISSHOM KHCJIOTBI; MPOBEJACHUE KAUYECTBEHHBIX PEAKIMH Ha XJIOPHU.I-
WOHBI W HAOJIOJICHUWE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3UYEeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U MX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHNE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C OOpaslaMH XJIOPHIOB
(rayoreHnI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl M €€ COCIUHCHHIMHU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUATIOB); HAOMIOJEHUE Mpoliecca
00yriMBaHUs caxapa IOJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEpPHOW KUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuu Ha cyabhaT-uoH U HaOMIOJeHHEe TMpuU3HaKa eé
NPOTEKAHUs;, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEpPUATIOB), O0Opa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUil; moaydeHue, COOupanue, pacro3HaBaHUE U
M3YYeHUE CBOWCTB aMMHAaKa; IMPOBEACHUE KAYECTBEHHBIX pPEAKUMWA HAa HOH
aMmMoHMsT ©  (docar-uOH U U3YyUYEHHE TPU3HAKOB HX TMPOTEKaHHUS,
B3aMMO/JICHICTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO (BO3MOYXKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YYEHUE MOJEIEH KPUCTANIMYECKUX

peméTok anmasza, Trpadura, ¢QymiepeHa; O03HAKOMIIEHHE C  IPOILECCOM




azicopOIMK pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHUBOra3a; IOJIydeHue, coOupaHHe, PACIO3HABaHUE U HM3YYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAadeCTBEHHBIX peakiHuii Ha KapOOHAT- M
CUJIMKAaT-UOHbl M H3y4YCHUE IIPU3HAKOB HUX IMPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIJIEHHOCTH; PELICHHE 3KCIEPUMEHTaIbHBIX

3a71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHU

Merannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepuCTHKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenus B Ilepmoamueckoil cucreMe XuUMHYEeCKuUX dnemeHToB .U
MenpeneeBa u crpoeHust atomoB. CTpoeHne MeTauioB. Meraminueckas CBS3b
U MeTaJNIMYecKas KpUCTAIIMYECKass pemérka. OIJIEKTPOXUMHUYECKUN psf

HaIpsHKEHUHA METaJUIOB

3.2

dusndeckue U XUMUYECKHE CBOMCTBA MeTauioB. OO0mIue crocoObl MOJTydeHHs
MeTaioB. [loHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CiuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: mnoJiokeHue B Ilepronuyueckoil cUcTeMe XUMHYECKUX
anemeHntoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndecKkue 1 XUMUIECKUE CBOMCTBA (Ha puMepe HaTpusl U Kaius). OKCUIIBI |
TUAPOKCHABl HaTpus u Kaiaus. [IprMeHeHHe IIEeTOYHBIX METaUIOB M UX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBIC  METAJIbl MAarHMid HM  KalblMA: IOJOXKCHHE B
[Tepuonnueckoit cucteme xuMuueckux anemMenToB JI.. MenneneeBa; ctpoeHue
WX aTOMOB; HaXoOXXJeHHWE B mpupojae. PU3MYECKHEe M XUMHYECKHE CBOHCTBA
MarHus M Kajabliusg. BaxkHedme coeauHeHUs Kalblusa (OKCHI, THUIAPOKCHI,

conn). 2KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHN: TIOJNOXKEHUE B Hepnomzmecxoﬁ CUCTEMEC XHUMHNUYCCKHUX OJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHHUC aTOMa, HAXOXIACHUC B IIPHUPOIAC. dusnyeckue u
XHUMHUYECKHE CBOMCTBA AJIFOMUHUS. AM(bOTepHLIe CBOMCTBA OKCHUAA U THApOKCHUIa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoguueckoit cucreme xumuieckux snemeHToB JI.1.
MenneneeBa; CTpOEHHE aToMa; HaxoxJaeHue B npupone. Ddusznueckue u
XMMHYECKHUEe CBOMCTBa jkene3za. OKcuipl, THApPOKcUIsl U conu kenesa(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XYUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHE C o6pa3uaMH METAJJIOB U CIIJIaBOB,




uX (U3NYECKUMHU CBOMCTBAMH; H3YYCHHE pE3YJIbTAaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIOIb30BAHUE BHJIEOMATEPHAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIIEIOBAHUE CBONCTB JKECTKOM BOMbI;
npoluecca TOpPEHHs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsI KAUYECTBEHHBIX PEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHNE U ONHCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpPUS,
Kamuss W Kanblus  (BO3MOXKHO — MCIIOJIB30BAHHWE  BUJEOMAaTEpHalioB);
uccienoBaHue am(pOTEpHBIX CBOWCTB T'MAPOKCHJA ATIOMHUHHUS M THUAPOKCUIA
LIMHKA; pelIeHre SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeire MeTamibl 1

X COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie mMarepuanbl U TexHoJOTHH. BeliecTtBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3JI0poBbe. be3omacHoe MCMOIb30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas moMolp mMpu XMMHUYECKHX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI  JKOJIOTMYECKOM  TPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUE
okpyxatomerd cpeapl [1JIK. Pons XuMum B perieHru 3KOJIOTHIECKUX MPOOIIEM.
[IpupoaHbIe MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, TPHPOAHBIA Ta3, He)Th),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue oOpa3loB MaTepHalioB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NpPorpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O T03HABAEMOCTH SBJIEHUN MPUPOAbI, MOHUMAaHHE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAykHl Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KylIbTypbl M HPAaKTHUYECKON
JeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MC€TOJaxX IMO3HAHHUA, B TOM YHCIIC SKCIICPUMCHTAJIIBHBIX U
TCOPETUYCCKUX MECTOAAX HCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIN JJIA

00BSCHEHUS] CTPOCHHSI ATOMOB U MOJIEKYJ

1.3

o ctepax npodeccHOHaATBHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHHSIX
XMMHYECKON HayKH, YTO TO3BOJHUT OOYy4aloNIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieil npodeccuoHanbHON AeITeIbHOCTH
U cAenaTh OCO3HAHHBIM BBHIOOP XMMHUU KaK MPOPHIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHUYECKHE IIOHATHSA: XHMHUUYECKHHA DJJIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJIEKYJspHas
MaccChl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONIb (CpemHss), XUMHYecKas
peakuusi, peakUUd COCIUHEHMs, pEeaKuu pa3jIoKEHUs, peakuuu
3aMEIIeHUs, Peakid OOMEeHa, TerioBo A((deKT peakiuu, SK30- H
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoBas AOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MAcCOBas JOJISI M MPOLEHTHAsT KOHIEHTpALUs

BCIIICCTBA B paCTBOPE, AP0 aTOMa, BHCKTpOHHLIﬁ cioi aToMa, aTOMHas




opOuTanb, paaMyc aToma, BaJEHTHOCTb, CTENEHb OKHCICHUS,
XMUMUYECKAs! CBSI3b, JIEKTPOOTPULIATEIbHOCTD, OJSIPHAS U HETIOJIIpHAs
KOBaJEHTHasl  CBSI3b, HMOHHAas  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aToMHas, MOHHAas, MeTaJUIMYecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJINTHYECKAsT AUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAaHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKiHu,
CKOPOCTh XUMHYECKOW peakumu, Kataymsarop, IIJIK, xopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHbI XWMHH: 3aKOH COXpaHEHHUs MaccChl,
nepuoanueckuid 3akoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

coCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJISIpHAs TEopHs, Teopus

SHGKTpOHI/ITquCKOf/’I JUCCOoITManmn

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE TMpPaBWIBHO HWCIOJB30BaTh HM3YYCHHBIC BENIECTBA M
MaTepuasibl (B TOM YHCIIE MHHEpaIbHBbIC YHOOpEHHS, METaIbl U
CIUIaBbI,  TMPOAYKTBHI  TMEPepadOTKH  MPHPOJHBIX  HWCTOYHHKOB
YTIIEBOJIOPOJOB (YIiIsi, IPUPOTHOTO ra3a, HEPTH) B OBITY, CEIHCKOM
XO03S1CTBE, HAa MPOU3BOJCTBE U MOHUMAaHUE 3HAUCHHS KUPOB, OCIIKOB,
yIJIEBOZOB JUISI OpraHu3Ma 4YellOBeKa, yMEHHE MPOTHO3UPOBATH

BJIMAHUE BEIICCTB U XUMHUUYCCKUX ITPOLUECCOB HA OpraHU3M 4Y€JI0OBCKa U

OKPYKAIOIYI0 TPUPOJIHYIO CPEy

3.2

YMCHHUEC HUHTCIPUPOBATH XMUMUYCCKHC 3HAHUA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MuC OIIbITa pa6OTbI C pas3JIMYHbIMU HMCTOYHHUKAMHU I/IH(I)OpMaI_II/II/I
110 XHMHH (Haqua;I U HAY4YHO-TIONYJIIpHaA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUICCKOM MNPUMCHCHUHN n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJIMYCCKOTO

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUud; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHue OoOBSCHATH CBS3b MOJOXEHHS dneMeHTa B Ilepuonmdeckoit

CUCTCMEC C YHCIOBBIMU XAapaKTCPHUCTUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsAl snapa, oOlee 4YuciIo
JJIEKTPOHOB), PACHpPENEIICHUEM DJIIEKTPOHOB TIO0 DHEPIETHUYSCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKHAX JJIEMEHTOB (paauyc aroMma, 3JIEKTPOOTPHIIATEITHHOCTS),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) M 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue knaccupuIimpoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHNYeCKHe BEIeCTBa

7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTEMEHb OKHUCICHHS XUMHUYECKHUX AJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOM CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJAHBIX pacTBOPaX BEIIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCIIMTE]Ib U BOCCTAHOBUTECIIH

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCJIOPOJ, O30H, BOJOPOA, TIpaduT, anmas,

9.1 KpeMHHH, a30T, (ocdop, cepa, Xiop, HATpUH, KalaMi, MarHui,
KaJIbIIUH, aJTIOMHHUH, KEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBl U THUAPOKCHIBI

9.9 metaioB |-l1lA rpynm, amomunus, menu (ll), uunka, xeneza (Il u

. [11), okenasr yraepona (I u 1V), kpemuus (1V), azora u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroapHasi, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa M CTPOCHUS, IMPUMCHCHHC BCHICCTB B
3aBUCHMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHWYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAaKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynn) HEOpraHMYeCKUX BELIECTB
10.4 MTOITBEPKTAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BBIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYISIPHYIO ¥ MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHUMHYECKUX pEaKIU M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAaydHOTO  TMo3HaHuWs  (HaOmioneHue,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAHUE) [TPH U3YUEHUU BEIIECTB U
' XUMHYECKUX SBJIEHUH; YyMeHHe CcGhOpMyIUpoBaTh MpodiieMy U
IPEUIOKUTH MyTH €€ peleHus
12. Oe3omacHOM pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/IOH U J1abOpaTOPHBIM 000PYAOBaHUEM
npaBUJIaMy O€30MaCHOTO OOpAIEHHS C BEIECTBAMU, HCIIOJIb3yEMBbIMHU
B MOBCEHEBHOM JKU3HHU, MPABUIAMH MIOBEJICHUS B IIENIAX COEPEKEHUS
123 3I0POBbSI M OKpYKAIOUIel MPHUPOJHOIN Cpelpl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPTraHU3MBI ONpeAeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanunune mpakTH4ecKUX HABBIKOB TUIAHWPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHUYCCKUMU SBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHCIOpOJa U M3Yy4EHHUE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJy4EHUE YIJIEKHCIOrO rasa u

HN3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U N3Yy4YCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) as ONPENCIICHHs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0OYEN

13.6

HCCIEIOBAaHUE W  OIMMCAaHWE CBOWCTB HEOPraHWYECKMX  BEIECTB
Pa3IMYHBIX KJIACCOB; M3YUYEHHE B3aUMOJCUCTBUS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMU; TIOJy4EHHE HEPACTBOPUMBIX OCHOBAHWMU;
BBITECHEHHE OJIHOTO METajlla JpyruM M3 pacTBOpa  COJIH;
nuccieaoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

pelieHne IKCIIePUMEHTANIBHBIX 3a7a4d 1Mo TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
noucconuannsay; «BaxkHelmmne HeMETaUIbI U HX COECOUHEHUSY,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKluii MOHHOIO OOMEHA;, KAa4eCTBCHHBIC PCaKIUU Ha
IMPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HOHBI: XJIOPHA-, OpOMU/-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), MUHKA

14

Ymenue:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaAIbHO Ha6J'IIO,I[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U MPOLECCaAMU, MMPOUCXOAAIUMHA B MAKpO- 1 MUKPOMHUPE,

OOBSCHATH MIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBI. Xumuyeckue djieMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 37€MEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHocuTeNlbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHasd mMacca. MaccoBas J0JIA XUMHUYECKOI'0 2JICMCHTA

B COEIMHEHUH

1.5

KomnuectBo BemectBa. Moss. Momsipaas Macca. MousipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duszndeckue M XMMHYCCKHE SBIICHHS. XHUMUUYECKas peaknusg u eé IIPU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeMa XMMHYECKHX AJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema XuMu4eckux snemeHToB /. U.
MenneneeBa. Ilepuoasl U rpynmbl. OuU3ndeckuili CMbICI TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3orombl. DnekTponbl. CTpoeHue
JNIEKTPOHHBIX O000JI0YeK aroMOB TMepBbIX 20 XUMHYECKUX DJIEMEHTOB

Ilepuonnueckoi cucremsl /[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XHMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLUAg (pazu/lyca dTOMOB, OJJICKTPOOTPHULATCILHOCTH,
MCTANNIMYCCKUX W  HCMCTAJJIMYCCKHUX CBOﬁCTB) U HX COCONMHEHHM B
COOTBCTCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTCEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOH}IpHa}I 151 HCHOJ'ISIpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH U BHJA

XUMHYECKON CBA3U

Baxueiimne mnpeacTaBuTENM HEOPraHWYECKUX BellecTB. Hemeraiwsl u ux

COCAMHCHUS. Merannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKJIATYpa HEOPraHWYECKUX COCTUHEHHH: OKCHIOB
(coneobpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, amM(OoTepHBIC) u
HecoJsieoOpa3yrolye; OCHOBaHMN (WIENOYM M HEpPacTBOPHUMBIE OCHOBaHUSA);
KHCJIOT  (KUCIIOpOACOJepKalue | OECKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAIIIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJlud, Marivud U KaJIbOWA, aJllOMUHUA, KCIIE3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DuU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIA, AMMHAKa

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). ITonydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB |A-IIIA rpynn, nwaka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX THIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomydenme ocHoBaHuil U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochOpHOM, KpeMHUEBOH, yronbHON. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHONW CEpPHOW W a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckne cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOAOpPOJA, KHUCIOpOJda, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIHWU BEUIECTB, MO TEIJIOBOMY J(PQeKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX dIIECMECHTOB

5.2

TennoBoit 3G heKT XUMUYIECKON peaKkIny, TEPMOXUMHUYECKUE YPaBHEHUS. DK30-

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

5.3

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakui. OKHUCIUTENN U BOCCTAHOBUTEIH.
IIponeccsl  OKMCIEHMST M BOCCTAHOBICHMS.  OJIEKTPOHHBIA  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust anekTpoauTHYECKON nuccormanui. KaTHoHbI, aHUOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIHAIIN

5.5

Peakiun monHoro obmeHa. YCOBHS NMPOTEKaHWs PEAKIMA MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYKaroIias cpesia

6.1

BemectBa m marepuanibl B NMOBCEIHEBHOM JKM3HU 4elloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHYECKHX pEakluid B J1A0OpaTopuu u OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaroliel cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPelOTBPALICHUS
[Ipenenbras momyctumas konreHTpamus BemiectB (IIJK). Posbs xumuu B
pElIeHUH HKOJIOTMYECKUX MpoOieM. YCuiIeHue MapHUKOBOTO 3(dekTa,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriaepoaa, KpeMHUSI U UX COCAMHEHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM XO03sicTBe. [IpuMmeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYI'yH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHMH. [IoHATHE 0O KOPPO3UU METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHUKH YIJIEBOAOPOAOB (Yrosib, MPUPOIHBIN Ta3, He(Tb),

MPOIYKTHI X TepepaboTKu (O€H3HH), MX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAWHCHHAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, AaCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAs KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCLICCTBAX: KHUpPaAX, 6CJ'IKE[X, YHJICBOAax — M UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM yPaBHEHUSM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






