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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
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 YUETOM KOHIEMIIMY MPENoJaBaHusl y4eOHOro nmpeaMera « XUMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHud, a Takke TpeOOBaHMM 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
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILICHUS W TBOPYECKUX CIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

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

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

CtpykTypa coAepkaHHs MPOTPpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA 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
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIEI0BATEIbCKON
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 MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBLHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOMIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEpPCAIbHOE 3HAYEHUE JUIs
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX NpPH pElIeHUH MNpoOJieM B TIOBCEIHEBHOW XHU3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbsI M OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uucIO YacOB, OTBEAEHHBIX M HM3YyYEHUS XUMUU 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 XUMHUYECKUE 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 MOJIEKYJIbI. XUMHUYECKHE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkne U XMMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBmwiamMu paboThl B JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
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, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIIE MOJIEKYJI
(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 (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 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. Kucnotsl u conu.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
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
OKCUJOB:  coyieoOpa3syroniye  (OCHOBHBbIE, KHCJOTHbIE, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

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

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
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 HCIIOJIb30BAHUE BUJIEOMATEpPUAIOB), HAOIIOAEHUE OOpa30B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KajubllMeM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okxcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
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). DIEMEHTHI, KOTOPbIE 00pa3yl0T aM(PpOTEPHBIC OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. MenneneeBa. [lepuoabl
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
[Tepuonuueckoit cucremsl . M. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
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 [leproandeckoil 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.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIMYUHBI, €JIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

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

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MECHEHHIO CTETICHEW OKMCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHITHe 0 TOMOTE€HHBIX M TeTePOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHn gucconuanuu. CUIbHBIE U C1a0bie SJIEKTPOTUTHI.

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
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  pEeaKuuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEakIMidl Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBorcTBa. OKCHIBI CEepPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCIOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

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
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJlydeHue u npumeHenue. Coau aMMOHMUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUS.  YTJepoi,  auIOTPOIHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
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 TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBa, IOJIYYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMbl 6€30MacHOro MCIOJIb30BaHMS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoequHEHMsIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (pU3nuecKuMu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U ¢GochaT-uOH U U3YUYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme XUMHUYECKUX diemeHToB [[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTawioB. [loHsATHE O KOppO3WHM METAaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HAXOXJAEHUE B mpupoae. Du3MYECKUE WU
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBaMH, HW3yUYE€HUE  pE3yJbTATOB  KOPPO3WHU  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HCIIOJIb30BaHHWE  BHJIEOMATEPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIJAaMEHH WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM XW3HH 4YEJIOBEKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
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, SBJISIONIUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJECINb, SBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

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

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MaKPOAJIEMCHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAllUd W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE 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 JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATENBHBIX 3a7a4, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il TIOHMMAHMS CYIIHOCTH HAYYHOM KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOIOMAeMBIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

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

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYaATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHANIBHOM cpefie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBbIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAOLIEW MPUPOJIHOU CPEIOM, JJIsl MOBBILICHHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



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

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX TOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYUHHO-CIIEJICTBECHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICH, UCTIOb3yeMbIC B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABISATH U XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue A1eMCTBUA.

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

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

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIM3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMH opMaMu rpauku U UX KOMOUHALIUSAMU;

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

KommyHukaTHBHBIE YHMBepPcaIbHbIe YUeOHbIe 1elCTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH NpPU  PELICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U APYyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHUS YI4eOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O peE3yJibTaTa 3asBJICHHON LIEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

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



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JIOJIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkiacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

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

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: 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 NEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJIeMeHTa 1o ¢opMmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

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

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHUE
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 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbHIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MIOHSATUHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK

' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK

' peakuuu https://m.edso0.ru/7f41837¢

Wroro mo pazueny 20

Pa3znesn 2. BaxHelinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [IOK

' 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK

' H COJIIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

) HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.

Xumuuyeckasi cBsi3b. OKHCJIUTEILHO-BO

CCTAHOBUTECJIBbHBIC PCAKIIUH

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CTpoeHue aroma

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



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

XUMHYECKAA CBA3b.

bubnuoreka [IOK

3.2 OxucruTensHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK

C3CPBHOC BpeMi https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
No i/ HaunmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrIe)
B NPorpamMmbl Bcero 0; TPOJILHBIC p ;KTquCKHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecype
Paspnen 1. BeiecTBo 1 XUMHYeCKHE peaKIUH
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kimacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMUYECKUE PEAKIIMU B pacTBOPaX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
o | Sl e ; ; o | Bomosnox
' PYHIIRL 2-€P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 https://m.eds0o.ru/7f41a636
COCIMHEHUS
pa | Qoo st ; 1 ;| B o
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS
Utoro no pazneny 25
Paszpnen 3. Merasibl U MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmye cBoiicTBa METAUIOB 4 0 0 https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl M UX COSTUHCHUS 16 1 2 bu6nmoreka [JOK



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

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

Wroro mo pazneny 20
Pasnen 4. Xumus u okpyzkaonias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
) https://m.edsoo.ru/7f41a636
Wroro mno paznmeny 3
PesepBHOE Bpems 3 Bubmrorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KoJsnmuecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema vooka K i uudposbie
n/a yp Beero O;Tpo.m)m)le pﬁaKanecxne 06pa3oBaTETbHbIC
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yeJioBeka. Tesa u BelecTBa https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 IlougaTue o MeTonax MO3HAHUSI B XUMUH 1 0 0 https://m. edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHusi cMecei https://m.edsoo.ru/ff0d26ca
S| conecei (na mprimcpe oot mopapenmoi | 1 0 ) BuGmorera LIOK
pHMEp P https://m.edsoo.ru/ff0d28¢c8
COJIH)»
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnmuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
bubnuoreka [JOK
) ATOMHO-MONIEKYJIIPHOC YICHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
bu6mmoreka [JOK
10 Xumunueckas hopmyna. BaneHTHOCTh 1 0 0 https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHUX AJIICMECHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OTtHocuTenbHast aTOMHas1 Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIeMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycroBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKINil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BENIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHYECKUX bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMUYECKUX peakLmil
18 (coenmiHmeaznomeHm sahlZemeHHm bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JI — Y4EHBIN-
19 5H I/IKJ‘I(;)I'I;/ICOI:I(;"CIOBO(iqu CI:I}I,;ZII/I Brbmaorexa LJOK
H AT . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelllecTBa U XUMUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
| B cuen o Coon e Brmorera 0K
poat p https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
| Simee s cuotra B 10K
PO/ \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOsI mosTyueHus: KUCIopoia B Bubmiorexa 1IOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOJa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemmoBoit 3¢ (heKkT XUMHUECKON peaKInH,

24 IIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorexa [JOK
’ https://m.edso0.ru/ff0d4790
OK30- U SOHAOTCPMHUUYCCKHX PCAKIUAX
To o (HedTh, yro €TaH).
25 3ar1;;2];16}$e¢1$;ﬂ§rxaﬂlél?ohclloéb?iro bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 <<1PlonyquHe u I()IO6I/IpaHI/I€ KHCJIOpO/Jia bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonmoponx — anemeHT u nmpocToe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJioposa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmorexa LJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
n1a00paTopum https://m.edsoo.ru/ff0d4dd0
[Ipa eckas padbota Ne 4 o Teme
31 <<Hp0§;I:II:HI/IKe 21206H;3HHC BIZ)L[CT)pI\c/)I/:[a bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
. N bubnuoreka [JOK
32 Monspabiii 00béM ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ff0d542e
B 618
33 | beucorsa rasa no ero nssecmiony BuGmiorexa LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 61e
| DA O O B LOK
ypas PEAKIIHHI 1T https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznyecKre 1 XMMUYECKUEe CBOMCTBA bubnmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonstue 06 bubnunoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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Bopa xak pactBoputens. HacbllieHHbIe U

37 HEHAaCHIIIIEHHBIEC pacTBOPLL. MaccoBast bubmmorexa LIOK
pacTBOpS!. https://m.eds00.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 o reme
«IIpuroToBieHrE pacCTBOPOB C bubnuorexa [JOK
38 . o . .
ONpeAeNIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxamus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}Z)LITHBIX OCHOBHBIX U aM(pOTEPHBIX bubmiorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bu6moreka [IOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bubnuoreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemnue): HOMEHKIIATypa, CIocoObI bubnuoreka [JOK
46 . _
MOJYYeHUs, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubnnoreka [JOK
47 _
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
I'eneTnueckas cBsI3b MEXKIY KilaCcCaMU bubnunoreka [JOK
48 . _
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN bubmiorexa HOK

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonTtposneHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACChI HEOPTaHUUYECKUX bubmorexa [TOK
o https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
IlepBeie moOnBITKN Ki1accubUKAITUIA
51 xm\pmqecxnx 3JIEMEHTOB ?IOH;I“II/IG 0 bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 CI/I(?TeMI; XUMHYECKUX 3neMe£T01J: I Uu bubmmorexa LIOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorexa [IOK
’ > https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
M3oTtonsr https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHBIX 000JI0UEK aTOMOB
55 3J1epMeHTOB ITe Iﬁ)ﬂnqecmﬁ cHUCTEeMBI /| bubmorexa LJOK
P ’ https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepUCTHKA XUMUYECKOTO JJIEMEHTA
P P 9 bu6mmoreka [IOK
56 o ero noJioxeHuto B [leprnoanaeckoit _
https://m.edsoo.ru/00ada824
cucteme JI. . Menneneera
3nauenue [leprnoandeckoro 3akoHa ajis
pa3BUTHUS Hayku U ipakTtuku. /1. . bubnuoreka [JOK
57 .y )
MenneneeB — y4EHBIH, MTEAaror U https://m.edsoo.ru/00ada96e
IrpakIaHUH
DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
58 _
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBs3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KosanenTHas nmonsapHast XuMHUUuecKas CBSI3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edso0.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
64 OxucauTeNu ¥ BOCCTAHOBUTEIU 1 https://m.eds00.ru/00adb076
65 KonTtposnsHas padota Ne4 mo Teme 1 bubmoreka [IOK
«CTtpoeHne atoMa. XUMHYECKasi CBA3b https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alns 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
Koumponvnas paboma

1. K kucioTamMm OTHOCHTCS KaXKJI0€ U3 2-X BEIIECTB:
a) Hz2S, Na2CO3 6) K2SO4, Na2SO4

2. T'mppoxcuny menu (1) cootBeTcTBYeT hopmyia:
6) Cu(OH): B) CuOH r) CuO

a) Cu,0

no meme « OcrogHbvle Kiaccol HeopecarHu4ecKux COeOUHeHUIY

3. ®opmyna cynbdara HATpUS:
a) Na>SO4 6) NaxS B) Na>SOs
4. Cpenu nepeurciIeHHbIX BEIIECTB KUCIION COMbIO SIBISIETCS

a) TUAPUJ MarHus

6. K ocCHOBHBIM OKCHJaM OTHOCHUTCs

0) ruapokapOOHAT HATPUS
B) TUAPOKCHUJ KAJIBIUS  T) TUAPOKCOXIOPH MEJTU
5. Kakoii u3 anemeHTOB 00pa3zyeT KUCIOTHBIN OKcua?
a) cTpoHIUA  0) cepa  B) KaJlbIMiA ') MarHU#M

B) H3PO4, HNO3z r) KOH, HCI

r) NazSiO3

BapuanT 1
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

a) ZnO 0) SiO2 B) BaO r) Al O3

7. Oxcup yriepoaa (IV) pearupyer ¢ KakJIbIM U3 IBYX BEIIIECTB:

a) BOJIOM M OKCHUJIOM KaJIbIus

0) kucmopo oM u okcugoMm cepsl (IV)

B) Cyib(haTOM KaJlusl U TUAPOKCUIOM HATPHS

r) GochopHO KUCIOTON U BOJIOPOIOM

8. YcTraHoBHTE COOTBETCTBUE MEXKIY (DOPMYIION MCXOIHBIX BEIIECTB M MPOTYKTAMH PEAKITUI

@OopMyIIbI BEIIECTB [IpoaykThl B3auMoaeCTBUSA
a) Mg + HCl — 1) MgCl:

6) Mg(OH)2+ CO, — 2) MgCl; + Hz

B) Mg(OH); + HCI — 3) MgCl + H.0

4) MgCOs + H»
5) MgCOs + H.0
OcyIecTBUTE ENOYKY CIICTYOIINX TPEBPaIeHHIA:
a) Fe—Fe03—FeCls—Fe(OH); — Fex0s
0) S — SO, — SO3 — H,SOs — ZnSOy4
10. Kakas macca cynbdata Kaams o06pasyeTcs Npu B3aMMoLeincTBUM 49 r CEPHOM KUCNOTbI C TMAPOKCUAOM Kanus?

Bapuant 2
1. K ocHOBaHMSIM OTHOCHUTCS KaXKJI0€ U3 2-X BEIIECTB:
a) H20, Na,O 6) KOH, NaOH B) HPO3, HNO3 1) KOH, NaCl
2. Oxkcuny meau (l1) cootBeTcTBYET hopmyia:

a) Cu20 6) Cu(OH): B) CuOH r) CuO
3. ®opmyna cynbdura HATpUS:
a) Na>SO4 6) NaxS B) Na>SOs r) NazSiO3

4. Cpeny MepevrcIICHHBIX BEIIECTB KHCIOH COJIBIO SBISETCS

a) ruApoKcu dapus 0) THIPOKCOKAPOOHAT KaJIUs

B) THJIPOKapOOHAT MEIU  T) THAPHUA KalbIUs;

5. Kakoii u3 anemeHTOB MOkeT 00pa3oBaTh aM(OTEepHbIH okcua?
a) HaTpui 0) cepa B) ocdop I') aTIOMUHUHN



6. K OCHOBHBIM OKCH1aM OTHOCHTCS

a) MgO 0) SO2 B) B203 r) Al O3

7. Oxkcul HaTpusl pearupyer ¢ KaxAbIM U3 JIBYX BEILECTB:

a) BOJIOM ¥ OKCHJIOM KaJIbIus

0) KHCIIOPOJIOM M BOJIOPOJIOM

B) CyNb(haTOM KaJusi ¥ TUAPOKCHIOM HATPHUS

r) docdopHOit KUCIOTON U oKcuaoM cepsl (1V)

8. YcraHoBHTE COOTBETCTBHE MEXTY (POPMYIION MCXOJHBIX BEIIECTB U MPOJTYKTaMHU PEaKIuit

@OopMyIIbI BEIIECTB [IpoaykThl B3auMoaecTBUSA
a) Fe + HCl — 1) FeCl

0) Fe(OH).+ CO; — 2) FeCl> + H:

B) Fe(OH), + HCIl — 3) FeCl, + H20

4) FeCOs3 + H2
5) FeCOs + H20
9.0cy1ecTBUTE HENOYKY CICAYIOIINX MPEBPAICHUMN:
a) Mg - MgO—-MgCl.—Mg(OH). — MgO
6) C — CO, — Na,CO3 — Na,SO, — BaSOs
10. Kakas macca cynbdata 6apua obpasyerca npu B3aumogaericteum 30,6 r okcmaa 6apma ¢ OCTaTOYHbIM KOJIMYECTBOM CEPHOM KUCIOTbI?

9 KUIIACC

Ne Tema ypoka KosinuecTBo yacoB DJIeKTPOHHbBIE
n/n Bcero Kontpoasnbie | IlpakTuyeckue nupposkie




padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Ilepuoauueckuii 3akoH. Ileproanyeckas
1 cngeMl; XUMHYECKUX BJICMEHT(I)IB A u 0 0 bubmnorexa [JOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XI/IMI/I‘-IGCKEIX 3JIEMEHTOB TIEPBBIX TPEX 0 0 bubmmorexa LIOK
p P https://m.edso0.ru/00adb6b6
TEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
3 0 0 _
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl XuMu4uecKkoi CBSI3U U THITBI bu6moreka [IOK
4 N 0 0 _
KPHUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 0
OCHOBHBIX Pa3fIesIoOB Kypca 8 Kimaccay
Knaccudukanuss XauMuuecKuX peakinii bubmuorexa [JOK
6 0 0 _
110 PA3JIMYHBIM MPHU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI
7 €Ak HOH}IpTI/Ie 0 TOMOT'€HHBIX U 0 0 bubnorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHMIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.
@DaKTOPBbI, BIUSIONINE HA CKOPOCTh bubnuoreka [JOK
8 . 0 0 _
XUMHUUYECKON PEaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
9 0 0 _
peakuumn https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUUECKOU
10 nncgounauHHpCHanHe U cia0ble 0 0 bubmiorexa HOK
) https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI
11 HonHble ypaBHEHMS peakuuii 0 0 bubmiorexa LIOK

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPEICTABICHUH 00 bubmmoreka [IOK
N https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON TUCCOITUAITTU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubmorexa [IOK
pelt p https://m.eds00.ru/00add8b2
JIUCCOLMAIAU
14 Tlousttie o runpoanse cojie bubmorexa [IOK
p https://m.edsoo.ru/00add9d4
. bubmmoreka [{OK
15 O00011IeHne U cCUCTEMATU3ALNS 3HAHUHA https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
16 )
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
Kourponsaas padbora Ne2 o teme
17 <<3J‘IGII()TpOJ'H/ITI£-IeCKaSI JTUCCOTTHAITHS. bubmorexa LOK
https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO011as XxapakTEPUCTHKA TaJIOTEHOB.
18 analnqecﬁne CBI())I\/'ICTBa Ha IpuMepe bubunorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CosstHas KUCIIOTA
19 XI/IME‘IGCI?I/IS CEOP'ICTB& 1OJI eHI/Ie’ bubnorexa LIOK
? ya ’ https://m.edsoo.ru/00ade104
NIPUMCHCHHE
ITpaktuueckas padora Ne 2 o teme
20 «IPIOJI eHue coIJ)I;IHofI KHACJIOTHI bubnorexa LIOK
v . N ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTBY
Breruuciesus no ypaBHEHUSM
21 XAMHYECKUX eal}clp Wi, €ClIU OIUH U3 bubanorexa LIOK
PCaKIHH, o https://m.edsoo.ru/00ade488
peareHTOB JIaH B M30BITKE
22 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
An .
JIOTPOTIHBIE MO,Z[I/I(I)I/.I.KaI_[I/II/I cepHv BuGmorexa LIOK
23 HaxoxpaeHue cepbl U €€ coeTuHEHUI B

IpUpoe. XMMUYECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a
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24 CepoBojiopo, cTpoeHHe, (PU3HUECKUE U bubnuorexa [JOK
XMMUYECKUE CBOUCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepol. CepHas kucnora, Butmorexa [IOK

25 (u3HUecKre U XUMHUYIECKUE CBOWCTBA, https://m. edsoo.ru/00adea28
[IPUMEHEHHE T '
XHWMHUYECKUE PEAKIUH, JIEKALNE B
OCHOBE NPOMBIIIICHHOTO crocoba Bu6morexa LIOK

26 HOJTYHCHIA CCPHOM KHCIIOTHI. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHUE OKPYKAIOICH
CpeJbl COSTMHECHUSIMU CEPhI

97 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK
IIPOJIyKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3J1eMeHToB VA-

28 rpynnsl. A30T, pacClIpOCTpaHEHNE B bubnuoreka [IOK
npupoe, Gu3nuecKue U XuMHUYEeCKHe https://m.edsoo.ru/00adeeab
CBOMCTBA

ero ¢puznyecKue u
AMMHAK, er q)nvnq bubmuorexa [JOK

29 XUMHUYECKHE CBOMCTBA, MOTYYCHUE U https://m. eds0o.ru/00adf004

MIPUMEHCHHE T '
e 6ota Ne 3 o Teme
Hpaxriieckas pado bubnmuoreka [JOK

30 «ITomyuenne aMmmuaka, U3y4eHUe €ro https://m.eds0o.ru/00adfL80
CBOWCTBY T '

31 A3oTHas KucioTa, e€ hpusndeckue u bubnuoreka [JOK
XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH

BHBIX
AMMOHHUS B Ka4€CTBE MUHEpall Bu6miorexa LIOK

32 ynoopenuil. XumMuueckoe 3arpsi3HeHHe https://m.eds0o.ru/00adf518
OKpY>Karollei cpeibl COeANHEHUSAMU T '
a3zoTa

. u
Pocgop. Oxeun docgopa (V) bubnunoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U

XUMHWYCCKHC CBOﬁCTBa, TMOJIYUCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaToB B KauecTBE

bu6mmoreka [{OK

34 MHHEpaIbHbIX ynoOpenuii. 3arpsizHeHue https://m.edsoo. ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
Yrunepon, pacupoCTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
35 o .
(u3HUeCKre U XUMUYCCKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gpusndeckue u
XUMHYECKUE CBOMCTBA. DKOJIOTHUYCCKHUE bubmmoreka [{OK
36 _
po0JIeMBbl, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
37 VYroJibHasI KUCIOTA U €€ COJn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[Tomyuenne yriaekucioro rasa. bubnuoreka [IOK
38 .
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIC TTOHATHS 00
39 0 rpaHI/IquKI/IX BEIECTBAX KaK O bubunorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiIepoia
40 Kpemunii 1 ero coeqnHeHNs bubunorexa LIOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a1 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuoreka [JOK
«BaxHeine HeMeTauIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHCHUS»
KontpoibHas padora Ne3 1o Teme
42 «Baxcrl){eﬁmne ﬁeMeTameI U UX Eubmorexa TOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO01as XxapakTepUCTUKA XUMUYECKHIX
9JIEMEHTOB — METAJLJIOB.
bu6mmoreka [JOK
43 Merannnueckasi CBSI3b U MeTaJLINYeCKast

KPHUCTAJUINYECKasl pELIETKA.
duznueckue cBONMCTBAa METAJIIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN bubmorexa LIOK
https://m.edso0.ru/00ae1156
METaJJIOB
OO6mue criocoOb! OTYYCHHS METAJLIOB.

45 CrnaBel. BeruncneHus no ypaBHEHUSIM bubnuorexa [JOK
XUMHUYECKUX PEAKIIUH, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
pPEareHTOB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB bubmiorexa HOK

https://m.edsoo.ru/00ae1278
bubmmoreka [{OK

47 [enounsie et https://m.edsoo.ru/00ae14b2

48 OxcHIBI U THIPOKCHIBI HATPHS U KaTUs bubmorexa LJOK

https://m.edsoo.ru/00ael4b2

49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8

50 Baxueime coeqTuHEHNS KaJIbIIUI bubunorexa LIOK

https://m.edsoo.ru/00ael15e8

51 O6001eHre U cucTeMaTr3aIus 3HaHUI

59 JKEcTKoCTh BOABI M CITIOCOOBI €& bubmuorexa [JOK
YCTpaHEHUsI https://m.edso0.ru/00ae1886
I1 6ota Ne 6

53 | "icriocms o 1 MeTon o buGnorexa LIOK

" 8 A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuoreka [JOK

>4 AmioMuHUiH https://m.edso0.ru/00aelc64

55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

56 HKeneso https://m.edso00.ru/00ael1d86

57 Oxkcupl, THAPOKCUIBI U COJIM JKETIe3a bubnunoreka [JOK
(1) m xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U cucTeMaTr3aIusa 3HaHUHA
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[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 bubnmoreka [JOK
«BaxHenme MeTaJlIbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Berurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3

60 peareHToB JaH B U30BbITKE WU 1 bubnuorexa [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIA TIPOYKTA
peakiumn

61 O06o001IeHNe U CHCTeMaTH3alns 3HaHUN 1
KonTponbnas pabora Ne4 no teme

62 «BakHeWIe METaUTBl M KX 1
COCTMHCHUS

63 BemectBa u matepuainsl B 1 bubnuoreka [IOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubmuorexa [JOK
cpebl https://m.edso0.ru/00ae4270

65 PoJib XuMuu B perieHnn 3K0JI0TrHYECKUX 1 bubnuoreka [IOK
npo0ieM https://m.edso0.ru/00ae4270

66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O0o01eHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edso0.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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KonTposbHas padora no teme
«HemeTanb»
Bapuanr 1
Yacts 1
Ipu evinonnenuu 3a0anuii ¢ 8160pom
omeema (A1l - A8) 3anuwume 6 mempaos
HOMep NPasuibHO20 Omeemad.
Al. 3apsin siapa aroma +17 UMEIOT aTOMBI
XHMUYECKOTO 3JIEMEHTA:
1) azora 2)kuciopoja 3)cepnl
4)xnopa
A2. Yuco o0mux 3MeKTPOHHBIX Hap B
MOJIEKYJIe BOJOPOA:
1 2)2 3)3 44
A3. KoBanieHTHas HEMOJISIpHAs CBSA3b UMEETCS
B MOJIEKYJI€ BellecTBa, (opMylia KOTOPOTO :
1) N2 2)CHs  3)HCI
4)NayS
A4. Crenenb okucnenus gocdopa B psay
BEIIECTB, POPMYIBI KOTOPBIX
CazP, — P — P203 — P20s
1D)nosermaercs ot 0 10 +5
2)TIOBBIIIAETCS OT -3 70 +5
3)noHmxkaercs oT +6 110 -2
4)noBsItraercs ot -4 1o +4
AS. PeaktBOoM Ha KapOOHAT-aHUOH SIBJISETCS
KaTHOH:
1)H* 2)NHs* 3)K* 4)Na*
A6.XumMuyeckas peakisi BO3MOXKHA MEXKTY
BEILIECTBAMU , (GOPMYJIbI KOTOPBIX:
1)Si02; u Hx0
2)P20s 1 NaOH
3)SO2 u CO:
4) H2Si03 u Mg
A7. Oxcun cepsl (IV) He 006pa3yercs npu
B3aUMO/ICHCTBUM BELIECTB, GOPMYIIbI
KOTOPBIX :
DS u O
2) Hg u H2SO4(xoHi1r)
3)H2SO4(konrr) u Cu
4)CaCO3 u H2SO4
A8. MaccoBas 1os a3oTa B cynbdare
aMMOHHSI paBHA
112,3%
4) 48,5%

2)21,2 % 3)43,1%
Yacrs 2

B 1. B pany xummnueckux anemenros Ge —p>

Si—p» C

1) yBenuumBaercs paanyc aTOMOB

2) yCUIMBAIOTCSl HEMETAJJINYECKUE CBOMCTBA
COOTBETCTBYIOIHUX UM IPOCTHIX BELIECTB
3) ocmaGeBaeT OCHOBHBIHN XapakTep UX
BBICIIUX OKCHJIOB

4) yBETUYMBACTCS YUJIO IEKTPOHOB BO
BHELIHEM CJIO€

5) yBenuuuBaeTcs 3apsj siipa aToMOB
B2. YcranoBute cOOTBETCTBUE MEXKITY
MCXOJIHBIMU BEIIECTBAMH M TPOIYKTaAMHU
peaxkuuu.

Hcxonubie BemecTna :

A) CuSO4 + NaOH

Bb) Cu(OH)2 + H2SO4

B) CuSOs4 + BaCl,

IIponykTel peakiuu:

1) H,0 + CuSOs
2) CuCl; + BaSO,

3) Na2SO4 + Cu(OH)2
4) CuCl, + BaSO4

5) CuCl+ SOz + H20
OtBer:

A |b |B

Yacts 3

C 1. Hanumure ypaBHEHHS peakiui, ¢
MOMOIIBI0 KOTOPBIX MOXHO OCYILIECTBUTH
CJIeTyIOIINE MTPEBPALCHUS:

C—p CO2—PNaCO3s —p» NaCl

C 2. K27 r pactBOpa ¢ MaccoBOM J10y1eit
xnopuaa meau 10% no06aBuiin H30BITOK
pactBopa cynbduaa HaTpus. Onpenenure
Maccy BBIIABIIETO OCa/IKa.



KonTposbHas pa6oTra mo teme
«HemeTanib»
Bapuanr 2
Yacms 1

Ipu evinonnenuu 3a0anuii ¢ 8160pom
omeema (A1l - A8) 3anuwume 6 mempaos
HOMep NPasuibHO20 Omeemad.
Al. 3apsin siapa aroma +14 UMEIOT aTOMBI
XHMUYECKOTO 3JIEMEHTA:
1) azora 2) KkuciIopoaa 3)
KPEMHHUS 4) yrnepona
A2. Yucno o01ux 31EKTPOHHBIX Map B
MOJIEKYJIe a30Ta:
1 2)2 3)3 44
A3. KoBanenTHas nossipHasi CBsI3b UMEETCS B
MOJIEKYJIe BEIIeCTBa, (hOpMysia KOTOPOTO :
1) N2 2)02  3) NaCl
4)H2S
A4. CreneHb OKHCIIEHHUS CEPBI B PAY
BEIIECTB, POPMYIBI KOTOPBIX
SO3 - SO2— S — H:S
1D)nosermaercs ot 0 10 +5
2)noHmxkaercst ot +5 10 0
3)noBsiiaercs ot -4 1o +4
4)moHmxKaeTcs ot +6 10 -2
AS. PeaktuBOM Ha cynbdaT -aHUOH SBJISAETCS
KaTHOH:
1)H? 2)NH4"
3) Ba?* 4)Na*
A6. Xumuyeckas peakiusi BO3MOXKHA MEXTY
BEIIECTBAMU , (DOPMYJIBI KOTOPBIX:
1)CO; u NaOH
2)SO2u N20s
3)Cu u H2SO04(pa30d)
4) P20s u HCI
A7. Oxcun yraeponaa (IV) o6pasyercs npu
B3aMMO/ICHCTBUM BELIECTB, GOPMYIIbI
KOTOPBIX :
1)Na,COz u KCl
2) CO u H204
3)CaCO3 u HCI
4) CaCO3 u K2SOq4
A8. MaccoBas 101 KUCIIOpOJia B HUTpaTe
menu (II) paBHa
32,8 % 2)44,9 %
4) 66,3%

3)51,1%

Yacrs 2
B 1. B psany xummuueckux 31eMeHTOB As —P>
P—p N
1) yBenuumBaeTcss 3JEKTPOOTPULIATEIBHOCTD

2) BO3pAcCTalOT paInyCchl aTOMOB

3) yCWJIMBAIOTCSI METAIMYECKUE CBOMCTBA
4) yBEJIIMYMBAETCS YUJIO IEKTPOHOB BO
BHEIIIHEM CJIO€

5)yMeHblaeTcsi panyc aTOMOB 3JIEMEHTOB
B2. YcranoBute cOOTBETCTBUE MEXKITY
WCXOJHBIMU BEIICCTBAMH U MTPOIYKTAMU
peaKkiuu.

HcxonHblie BemecTa

A) FeSO4 + KOH

b) K20 + H2SO4

B) KOH + SO

IIponykThl peakiuu

1) Fe(OH)2+ K2SO4
2)K:0 + Fe(OH):
3) K2S0O4 + H20

4) K>SO3 + H,0O

5) K2SO4 + H2
OtBer:

A |b |B

Yacts 3

C 1. Hanumute ypaBHEHHS peakini, C
MOMOIIBI0 KOTOPBIX MOXHO OCYILIECTBUTH
CIIeTyIOIINe MTPEeBPALECHUS:

Cl>—» HCI—» NaCl —» AgCI

C 2. Ha 300 r. u3BecTHsIKa, COAEPIKAILETO
75% xapOoHaTa KaJblius , TOICHCTBOBAIH
U30BITKOM COJIIHOM KUCIIOTHI. Beruncnure
00beM (H.y) BBIJICIIMBIIETOCS Ta3a.



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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuupl: [lepruoanyeckas cucreMa XuMudeckux 3nemeHnToB /1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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