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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu naé€T TpEACTaBICHHUE O LENAX, OOIIEH cTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XHMHHU, OMPENENIeT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEHM OOydYaromuxcsi, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEM IS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

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

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YyYarolnuXCs;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECleunBarOTCS creuupuKon
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
OCBOCHHE OOYYAIOUIUMHUCS CHCTEMBbI TEPBOHAYATBHBIX MOHSITUNW XUMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU 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 TaKUe 1eJd, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MMO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETOo
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcoOCTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
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 oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemiecTBo. HaxoxkaeHue kucimopoja B mpupojie, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. 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: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHeHuil. Oxcuabl. Knmaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHOBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa cosieil. @uszndeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxkHehlne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
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, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas ©  JiIMHHOMepuoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIaM U MEPUOJaM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBS3€HM MPH HM3YYEHHUM XHMMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
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 U XMMHYECKAsl peaKUMs

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

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

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEHICCTB, MO TEIUIOBOMY 3G (deKTy, 1Mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW M COJEM B CBETE MPEJACTAaBICHUH 00 AIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTEpUalOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMu pasIoKEeHHs, COCIMHEHUS), PACTIO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHehmune XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOc0o0a MOMYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. 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 BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoicTBa. KpyroBopotT azora B mpupojae. AMMUaK, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak TMpeJCTaBUTENs Kilacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, puMUecKkne U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpoj,  aJuIOTPOITHbIC
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,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
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).
[IpupogHble HMCTOYHUKK YTIIEBOJOPOAOB (Yroiab, NPHUPOAHBIA 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 COETUHEHUI.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpouTeabHbIe MaTepHUalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeOUHEHMSIMHU  (BO3MOXKHO  HCITOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHETOK anMasza, rpaduta, QysuiepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TMPHU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmogmueckon cucreme xumudeckux siemeHtoB JI. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
CrocoObl  TONy4deHUsT MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenaeneeBa, CTpoO€HHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
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
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
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: OJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX AIE€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIaBOB, HX (PU3MUYECKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs Kejie3a B KUCIOPOJe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMHU HATpus, Kalusg M KalblHs (BO3MOXKHO HCIOJIb30BAHHE
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 Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
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.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIMIHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

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

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeIuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
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 COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBAapHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYY€HUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU 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 TMIPUMCHEHHUS TPEJAMETHBIX 3HAHWKW 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:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
UCITOJIB3YIOTCS 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,
KOMMYHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 0OECHEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIpoOIlleCCe TO3HAHUS TOHATHS (TPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
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 NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBIICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE 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 3aJaud HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHHUE OKpPY’KaoIleW MPUpPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEIEHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

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



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpEeTalud, NPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: 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 JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ 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
(poI1eHTHAsI KOHIICHTPAIIKs) 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 ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTapo;

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



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTHU3allnio, KiacCUu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCYIOW U
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 MAaCcCOBOM JIOJIEM PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM 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
OKHUCJICHUSI, XUMUYECKasi PeaKirs, XUMUYECKasi CBs3b, TEIUIOBOM 3PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEaKIUiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA 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 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  XMMMYECKHUX
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
npeaenax MajlblX NMEPUOJOB U TVIABHBIX MOJATPYIIN C YYETOM CTPOCHUS 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) OOmMEe W CHenuUUECKHe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
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 HHCTPYKIHUSMU TIO BBITOJHEHUIO
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-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
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

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L1 (POBbIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BakHas 00J1acThb
€CTECTBO3HA
1.1 TECTRO3H HVH T 5 2 https://m.eds00.ru/ASR9T4T6X
HpaKTI/ILIeCKOI/I ACATCIBbHOCTHU
JeJI0BeKa
BemectBa €CKHe
1.2 THECTBA M XIMIHCCHH 15 1 https://m.edso0.ru/JOM9V8V8D
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos . Kucnopon. ITo e
2.1 AYX. RHCIOpOa T 6 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcruaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/C4H8K6TSE
KHACJIOTaX U COJIAX
Bopa. PactBoper. [lousitue 00
2.3 s p 5 1 1 https://m.edso00.ru/F1X701B0Q
OCHOBAHUAX
O
2.4 CHOBHDIC KIACCH . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HEOPraHMYECKHX COCIMHCHHUI
Hroro no paszneny 30

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



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
IIepuoaunueckas cucrema

3.1 XUMUYECKUX 3eMeHToB Jl. U. 7 https://m.edsoo.ru/C911K8POM
MenneneeBa. CtpoeHue
aToma
XuMudeckasl CBS3b.
3.2 OxucauTensHO- 8 https://m.edsoo0.ru/W8COT2E7K
BOCCTAHOBHUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15
PesepBHOE BpeMs 3 https://m.edso00.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

10 ITTPOI'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/ Konrtpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpenue u yriuyoieHue 3HaHUH
11 P vy 5) 1 https://m.eds00.ru/GO9M5W9J3T
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
O
19 CHOBHUHe 3aKOHOMEPHOCTH XUMHUYECKUX 4 httos://m.edsoo.r/R3Z906GAG
peakuuit
DNEeKTpOIUTHYECKAs JUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEAKIIMU B pacCTBOPAX
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.1 - P P 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edso00.ru/S7L7MIL7S
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6 Y9S6H4U
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHI U UX COEIUHEHUS
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 COeAUHEHU S

3.1 OO01mue croiicTBa METAIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiire MeTanibl U UX COSTUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomias cpeaa
4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Wroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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 1 3 b
ara JIEKTPOHHBIE IU(PPOBHIE
Nen/m | Tema ypoka Konrpoasubie | IlpakTuueckue P P
Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
IT .P
1 PEAMCT XHMEH. TOTb XUMIH B AHSHH 1 01.09.2026 https://m.edsoo.ru/J4C2V8M9V
yenoBeka. Tena u BelecTna
02.09.2026 .
2 [TonsiTue 0 MeTOAaX MO3HAHKUS B XUMHH 1 https://m.edso00.ru/P1O8A5C6T
[IpakTnueckas padota Ne 1 «IIpasuiia
6 6 N
3 PAbOTRL B TADOPATOPHIL H HPHEMEL 1 08.09.2026 https://m.edso00.ru/O5G3EOD8Y
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
q .C 0
4 ueTee BemeCTBavH eMecH. LH0CODRT 1 09.09.2026 https://m.edso0.ru/X1A2E3M8R
paszeneHust cMecen
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMmecelt (Ha mpuMepe OYUCTKH 1 15.09.2026 https://m.edsoo.ru/R6W6Z8F9X
MIOBApPEHHOM COJIH )»
6 ATOMBI 1 MOJICKYJTBI 1 16.09.2026 https://m.edsoo.ru/J7R1I08H1L
X .3
7 HIMMTHCCIHE SJCMELTTBL. SHATH 1 22.09.2026 https://m.edsoo.ru/W3U6Q6D7W
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB
8 [IpocThie U CIOKHBIE BEIIECTBA 1 23.09.2026 https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 29.09.2026 https://m.edso0.ru/EOD1L5NIN
10 32KOH IOCTOHCTEA COCTABA BIIIECTS. 1 30.09.2026 https://m.edso0.ru/I3Y2G1R4C
Xumnueckas popmyina. BanreHTHOCTB



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

aTOMOB XMMHYCCKHX 3JICMCHTOB

O .

11 THOCHTCIbHAT TOMAa Macca 06.10.2026 | it5s://m.edsoo.ru/FIN3SOAII
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
MaccoBas 10 €CKOI'o dJIEMEHTA

12 BT AOI XUMIHACCROTO SIIEMCEHTa B 07.10.2026 | 45s://m.edsoo.ru/J6A9WAPL)
COE€AUHEHUN
KonnuecTtBo BemecTBa. Mosibs. MossipHast 13.10.2026

13 https://m.edso0.ru/C2J5K415X
Macca
dusnueckue eCcKHe CHMUSI.

14 HSHHACCIHE 1 XHMITACCIIC ABACHIA 14.10.2026 https://m.eds00.ru/S2R3H7N6C
XuMuUecKasi peakius
ITpu3na CJI0 oTeKa

15 PHHAKI 1 yCIl Bmvnp oA 20.10.2026 https://m.edsoo0.ru/Z3F4A8K60
XUMHUYECKUX PEaKITui
3aKoH coxpaHe acChl BEIIECTB.

16 KOH COXpAHEHHA MACCLI BEIIECTB 21.10.2026 https://m.edsoo.ru/P7V8A5Z3D
XHWMHUYECKUE YPAaBHEHHUS
BrrunciieHus KoandecTBa, MacChl

17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX 10.11.2026 https://m.edsoo.ru/W9S8Y772Z
peakuui
Knaccudukanuss XauMUuecKuX peakiiuii

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMCIIICHUS, 11.11.2026 https://m.edsoo.ru/KOP1L4RIW
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIKIIoneaucT. O000IeHne 1 17.11.2026 https://m.edsoo0.ru/C2T2E6W6V
CHCTEMAaTH3aIUs 3HAHUH
K 6ota Nel

20 OHTPOJIPHAA paboTa 110 TeMe 18.11.2026 https://m.edsoo.ru/D6E9Q4E9H
«BerecTBa 1 XUMHUYECKUE PEAKITHI
Bo3gyx — cMmech razos. CoctaB Bo3ayxa.

21 Kucnopoa — snemeHT u npocroe 24.11.2026 https://m.edsoo.ru/M6A7YOWT7S

BerectBo. O30H



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

22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKuyu OKUCICHUS,
ropenue). [lorsitue 06 okcumax

25.11.2026

https://m.eds00.ru/O0Q4H1U5T

23

CrocoObl TIOJTy4eHUS KMCI0Poa B
nabopaTopuH U MIPOMBIIIICHHOCTH.
[IpumeHenne kucnopoaa

01.12.2026

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3 PexT XuMrIecKoil peakiumy,
TOHSATHE O TEPMOXUMHUYECKOM
YpaBHEHUH, 9K30- U SHIOTEPMUUYECKUX
peaKImsIX

02.12.2026

https://m.edsoo.ru/Z6H4G9D8W

25

Tonnuso (HedTh, Yroiab U METaH).
3arps3HeHne BO3/IyXa, CIIOCOObI €ero
MPEOTBPAICHHS

08.12.2026

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTruueckast pabota Ne 3 o Teme
«[lonydyenue u cobupanue KHUCIOpo/a,
HU3yYEHHUE €r0 CBOMCTB)

09.12.2026

https://m.edsoo.ru/J2X0T0AOD

27

Boaopon — sneMeHT u mpocToe
BemecTBo. Haxosxienue B mpupoie

15.12.2026

https://m.edsoo.ru/I8D2B5D7A

28

dusnyeckue U XUMUYECKHE CBOMCTBA
BoJiopona. IIpumenenue Bogopoaa

16.12.2026

https://m.edsoo.ru/Q0A7R7W60

29

ITonsaTue o KUCIOTax U COJIAX

22.12.2026

https://m.edsoo.ru/N711U1E4J

30

CriocoOsl motyueHust BOAOPOIa B
J1abopaTopuu

23.12.2026

https://m.edsoo.ru/F4AW6U505Q

31

[IpakTnueckas pabota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPO/Ia,
W3Yy4YEHUE €ro CBOMCTBY

29.12.2026

https://m.edsoo.ru/A8D2B602Z

32

MonsipHblii 00bEM ra30B. 3aKOH
Asoranpo

30.12.2026

https://m.edsoo.ru/W4Y1W4W8C



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
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C

33

Brrunciienus o0béMa, KOJIMYECTBA
BEIIIECTBA Ira3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

12.01.2027

https://m.edsoo.ru/LOW2K908I

34

Beruucnenus 006EMOB ra3oB Mo
YPaBHEHHUIO PEAKIIUU Ha OCHOBE 3aKOHA
06T)éMHI)IX OTHOHIGHI/Iﬁ ra30B

13.01.2027

https://m.edsoo.ru/M7G2D2E3H

35

duznueckue 1 XUMHUYECKUE CBOUCTBA
BOJIBI

19.01.2027

https://m.edsoo.ru/F3S5H7H9U

36

CocraB ocHoBauuii. [lorsarue 06
MHJIUKATOpax

20.01.2027

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

37

Bopa xak pactBoputens. HacbllieHHbie U
HEHACBIIEHHbIE pacTBOPBL. MaccoBas
JI0JIsl BEIIECTBa B pacTBOpE

26.01.2027

https://m.edso00.ru/S7Z0N3W2D

38

[IpakTruueckast pabota Ne 5 mo Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeaeIEHHON MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA»

27.01.2027

https://m.edsoo.ru/LOV7U6GI6H

39

KontponbHas padota Ne2 mo teme
«Kucnopoa. Bogopona. Bona»

02.02.2027

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcupl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

03.02.2027

https://m.edsoo.ru/D1A6N2BIL

41

HOHy‘ICHI/Ie 1 XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHBIX
OKCHJ0OB

09.02.2027

https://m.edsoo.ru/ESUSH1WS8V

42

OcHoBaHus: cOCTaB, K1accuduKaims,
HOMEHKJIaTypa

10.02.2027

https://m.edsoo.ru/C9Z0E9N8V

43

[Tomydyenune u XuMHUYECKUE CBOMCTBA
OCHOBaHUHN

16.02.2027

https://m.edsoo.ru/W5V20Q8K1E



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
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E

44

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

17.02.2027

https://m.edsoo.ru/F4P2A0C3V

45

[Tosydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOT

24.02.2027

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpennue): HOMEHKIATypa,
CHOCO6I)I MMOJIY4CHH A, XUMHUYCCKUC
CBOICTBa

02.03.2027

https://m.edso0.ru/J4B9Q5E1X

47

[IpaxTnueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJja4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEeIUHEHUIN

03.03.2027

https://m.edsoo0.ru/E9QX4K8F7W

48

I'eneTnueckas cBsi3b MKy KJaccaMu
HEOPraHWYECKUX COCTMHEHUI

09.03.2027

https://m.edsoo.ru/HOUS5D6A0C

49

O00011IeHre U cucTEMaTU3aINs 3HAHUN

10.03.2027

https://m.edsoo.ru/Q6GIN5L4B

50

KonTtponpHas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

16.03.2027

https://m.edsoo.ru/W6J7L5I5P

o1

[lepBbie MOMBITKU KIIACCHU(PUKATUU
XUMHUYECKUX 31eMeHTOB. [loHsTre 0
IPYIIAax CXOAHBIX AJIEMEHTOB

17.03.2027

https://m.edsoo.ru/R4S7TM4M9ON

52

[Tepuonnueckuii 3akoH u I[lepuoanueckas
cHCTeMa XMMHYECKUX 351eMeHToB /I, H.
Menneneesa

23.03.2027

https://m.edsoo.ru/A1B9F0V6C

53

[leproapl, rpymbl, TOATPYIIIBI

24.03.2027

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

06.04.2027

https://m.edso0.ru/C9Q90773C



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
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C

CTpoeHue EKTPOHHBIX 000JI04EK

95 aToMOB 3J5ieMeHTOB [lepuoanueckoit 07.04.2027 https://m.edsoo.ru/O0F6Y5C8B
cucremsl JI. . MenpeneeBa
XapakTeprucTUKa XUMHUIECKOTO DIIEMEHTA

56 10 €ro noJioxenuto B [leproanueckoi 13.04.2027 https://m.edsoo.ru/A9C31925W
cucreme /1. 1. Menneneesa
3navenue [leproanueckoro 3aKoHa s

o7 DasBITTILT HAyKH H,,Hp avK kit A 14.04.2027 https://m.edso0.ru/K3S31400V
MenneneeB — y4EHBIN, ME1aror u
rpaX1aHuH
PeseprubIit ypok. O6001meHre 1

58 cucTeMartuzanus 3HaHui / Becepoccuiickas 20.04.2027 https://m.edsoo.ru/BOV1I4W6A
poBepoyHasi pabora
KonTtponbHas padota Ned4 o teme

59 «CtpoeHne atoMa. XUMHYECKasl CBS3bY / 21.04.2027 https://m.edsoo.ru/L2L 4K0O5Q
Bcepoccuiickas mpoepodHas paboTa
C)

60 JICKIPOOTPHIIATCILHOCTD ATOMOB 27.04.2027 https://m.edsoo.ru/S6R802X9B
XMUMHYECKUX JIEMEHTOB

61 HNonHas xumudeckas CBsI3b 28.04.2027 https://m.edso0.ru/R201T6L4S
K e e

62 ORATCHTHAA TOIIPHA XHMIHCoRaR 04.05.2027 https://m.edsoo.ru/GO9N4H4J6F
CBSI3b

63 KoBanenTHas HenmossipHas XMMUAYECKast 05.05.2027 httos://m.eds00.r/RE0AI7S5K
CBSI3b

64 CreneHb OKUCIEHUS 11.05.2027 https://m.eds00.ru/S8U900D4B

65 OKHCAUTENFHO-BOCCTAHOBUTETIHHBIC 12.05.2027 httos://m.edsoo.ru/KOW205Y1C

peaxiuu



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
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

18.05.2027

66 OKxuCIUTEN M BOCCTAHOBUTEIN 1 https://m.edsoo.ru/M3D0P4C9Y
PesepBHeIit ypok. O600IICHNE 1

67 CHUCTEMATHU3alU 3HAaHUU 110 TEME 1 19.05.2027 https://m.edso00.ru/S2R4S8M7N
«Ctpoenue aroma. XMMHUYECKAst CBSI3bY»
P i . 0600

68 C3CPBHBIM YPOK © fn cHHe 1 1 25.05.2027 https://m.eds00.ru/S1R1B1L6Q
CHCTEMATU3ALNS 3HAHUI

OBIIEE KOJJMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[lepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCcKnX deMeHToB J1. 1.
MenpeneeBa

04.09.2026

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
NIEPBBIX TPEX NEPUOI0B

07.09.2026

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHUYECKUX BEIIECTB

11.09.2026

https://m.edso0.ru/Q9Y1Y7Z00

Bunpl xXuMuueckoil CBS3U U THIEI
KPUCTALUIMYECKUX PEMIETOK

14.09.2026

https://m.edsoo.ru/R9T4R3J2H

KonTtponbnas padota Nel o teme
«[loBTOpEeHue u yrioyonenue
3HaHMUI OCHOBHBIX Pa3/eoB Kypca
8 Kiacca»

18.09.2026

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XuMu4eckux
peakiuii o pa3aIuuHbIM
MpU3HAKaM

21.09.2026

https://m.edsoo.ru/H6L106U8O

ITonsarue o CKOPOCTH XUMHWYECKOH
pCaKkIuu. IloHsTHE O TOMOT€HHBIX
U I'CTCPOICHHBIX PCAKIIUAX

25.09.2026

https://m.edsoo.ru/Y8B8U8O4I

[lonsATHE O XUMHUYECKOM
paBHOBecHH. PaKTOPHI,

28.09.2026

https://m.edso0.ru/S5K8G2A3K



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

BJIMSIFOLIME HA CKOPOCTh
XUMHUYECKOM PEaKIuu 1
MOJIOKEHNE XUMHUYISCKOTO
paBHOBECHS

OKHUCIINTEIILHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH

02.10.2026

https://m.edso0.ru/G9K901B1A

10

Teopust 3IEKTPOTUTUYECKON
mucconuanuu. CHIbHBIE U ci1a0ble
DIIEKTPOIUTHL

05.10.2026

https://m.edsoo.ru/BOO3F108F

11

HoHHbIE ypaBHEHHUSI peaKIuil

09.10.2026

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBaHMI B CBETE
Mpe/iCTaBIeHH 00
AIEKTPOJTUTUYECKON AUCCOIUALINHT

12.10.2026

https://m.edso00.ru/T3G0X4B9l

13

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT

16.10.2026

https://m.edsoo.ru/S1P2W30Q2V

14

[TonsiTue o ruapoIU3e coieit

19.10.2026

https://m.edso0.ru/X9Q4S7R5D

15

O0001IeHrEe U cCUCTEMATU3 AL
3HAHUU

23.10.2026

https://m.edsoo.ru/B3H9Q0WON

16

[IpakTuueckas pabora Ne 1.
«Pemmenne 3KcriepuMeHTAIBHBIX
3a/1au»

06.11.2026

https://m.edsoo.ru/Y2C9IM4K4K

17

KonTponpHas padota Ne2 o teme
«QIEeKTpOJINTHYECKAs
aucconuanusa. XuMHUYECKHe
peakuuu B pacTBOpax»

09.11.2026

https://m.edsoo.ru/ASE5Y1KA4F



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

18

OOm1ast xapakTepuCTUKA

rajJJoreHoB. XUMHUYECKHE CBOMCTBA

Ha IpUMepe XJiopa

13.11.2026

https://m.edsoo.ru/L9Q3U2Z20U

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHWYCCKHUEC CBOﬁCTBa,
IMOJIY4YCHHEC, IPUMCHCHUE

16.11.2026

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

20

[IpakTuueckas padora Ne 2 o
teme «llonmyueHnue coistHOM
KHUCJIOTBI, U3y4YE€HHE €€ CBOMCTB)

20.11.2026

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

21

Beruncnenus mo ypaBHeHHSIM
XUMHUYCCKUX peaKquI, €CJIM OJNH
W3 PEareHTOB JaH B H30BITKE

23.11.2026

https://m.edsoo.ru/R8R0OJIL5A

22

OO011as XxapakTepucTuKa
anemeHTOB VIA-Tpymimb

27.11.2026

https://m.edsoo.ru/USK5E8DOV

23

AnnoTponHbie MOIU(pUKALIUN
cepnl. HaxoxaeHue cepol 1 e€
COEIMHEHUH B MIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

30.11.2026

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoa0pO1, CTPOCHHE,
(hbM3UYEeCKUEe U XUMUYECKUE
CBOMCTBA

04.12.2026

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcunpl cepbl. CepHas KUCIOTA,
(buznyeckue 1 XuMU4eCcKue
CBOICTBa, MPUMEHEHUE

07.12.2026

https://m.edsoo.ru/K2C0D1Y5W

26

XUMHYECKUE PEAKIUH, JISKAINE
B OCHOBE ITPOMBILIJIEHHOTO
crioco0a MoJIy4YeHHs CepHOM
KHUCIIOTBHL. XUMHYECKOE

11.12.2026

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
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

3arpsi3HEHHE OKPYKAIOIICH CpeIbl
COC/IMHECHUSIMH CEPBI

27

Briuncienue MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKk U

14.12.2026

https://m.edsoo.ru/T5H5M5C6Q

28

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

18.12.2026

https://m.edsoo.ru/J9X6K5E5P

29

AmMuak, ero gusnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4€HUE U PUMEHEHHE

21.12.2026

https://m.edsoo.ru/A2J3E515U

30

[IpakTuueckas padbora Ne 3 o
teme «llonmyueHrne ammuaka,
HU3yYEHHUE €r0 CBOMCTB)

25.12.2026

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHas KucnoTa, e€ pusndeckue
Y XMMHYECKHE CBOMCTBA

28.12.2026

https://m.edsoo.ru/A4S5F4U0M

32

Hcnonb30BaHne HUTPATOB U
coJiell aMMOHHS B KaYeCTBE
MUHEPAJIbHBIX YIOOPEHUIA.
XUMUYECKOe 3arpsi3HeHNe
OKpPY’KaIoIel cpe/Ibl
COEIMHEHUSIMU a30Ta

11.01.2027

https://m.edso0.ru/G7Y4Q1J6P

33

®ocdop. Oxeun bochopa (V) u
tdocdopHas kucnora, Gu3nIecKe
Y XUMHUYECKUE CBOMCTBA,
MOJTy4YeHUe

15.01.2027

https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonb3oBanue pochaToB B

18.01.2027

https://m.edsoo.ru/M4G5H1P30



https://m.edsoo.ru/T5H5M5C6Q
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

Ka4eCTBE MUHEPaJIbHBIX
ynoopeHuil. 3arps3HeHne
MPUPOHOM cpenbl Gocdaramu

35

Yraepoa, pacipocTpaHEeHHE B
npupo e, GU3nIecKue u
XUMHUYECKUE CBOMCTBA

22.01.2027

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcunpl yriaeponaa, ux
(bu3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKUE
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

25.01.2027

https://m.edsoo.ru/P6U7M4K9T

37

VYronpHasa KUCIOTAa U €€ COoJIN

29.01.2027

https://m.edso00.ru/T501S0F1T

38

[IpakTiueckas padbora Ne 4 o
teme "[loydeHue yriiekuciaoro
raza. KauectBeHHas peakius Ha
KapOoHaT-uOH"

01.02.2027

https://m.edsoo.ru/P6WI9W6A4C

39

HepBOHa‘IaJIBHBIC MOHATHS 00
OpraHn4€CKuX BEIIECTBAX KakK O
COCIMHCHUAX YII€poga

05.02.2027

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coequHeHus

08.02.2027

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTuueckas pabora Ne 5.
Peurenne skcnepuMeHTAIbHBIX
3a1a4 1o teme «BaxHeiiue
HEMETAJUIBI U UX COCIUHECHUS»

12.02.2027

https://m.edsoo.ru/Y8B8R2E1J

42

KonTponpHas padota Ne3 o teme
«BaxHenmue HeMeTauIbl U UX
COEIMHEHUS»

15.02.2027

https://m.edsoo.ru/K1E4W5F5D



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

OOm1ast xapakTepuCTUKA
XUMHYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBs3b

19.02.2027

43 I https://m.edsoo.ru/Q5M8X3Z6L
KPUCTA/UINYECKasl PELIETKA.
®uU3NYECKUE CBOKMCTBA METAJIOB
XUMHUYECKHEe CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUN PSIJT 22.02.2027 https://m.edsoo.ru/M7GOF6W6EK
HaNpsHKEHUM METAIOB
O61ue crnocoObl NOTy4YeHUS
MetamioB. CrutaBel. Beraucnenus

45 110 YPaBHEHUSM XUMHYECKUX 26.02.2027 https://m.edso0.ru/F9S7U4G5C
peaKIuii, €Cliv OJIMH U3 PEareHTOB
COJICPKUT IPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB 01.03.2027 https://m.edsoo.ru/U4T6B8L6C

47 [IlerouHbBIC METAILITBI 05.03.2027 https://m.edsoo.ru/ESNOF6H7A
O

48 K;C:I/I;H 1 THAPORCILIGE HATPI A 12.03.2027 https://m.edsoo.ru/Q5F4A820U

49 menoqumeMeﬂbHUHe METaILIbL = 15.03.2027 https://m.edso0.ru/R9G4H2L5S
KaJIbLINM 1 MarHui

50 Baxueiue coequHEHUS KaJIbLIUs 19.03.2027 https://m.edsoo.ru/B5B6S0F6R
0606

51 SHa(I){HHI;eHHe 1 CHeTeMATHEatA 22.03.2027 https://m.edsoo.ru/Z8S2E1Y6W
e O o6

52 COTROCTD BOABL H CHOCODEL €¢ 26.03.2027 https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHHUS

53 [IpakTuyeckas pabora Ne 6 o 05.04.2027



https://m.edsoo.ru/Q5M8X3Z6L
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

TeMe "JKECTKOCTH BOJBI U METObI
e€ yctpaHeHus"

54

AJTOMUHUT

09.04.2027

55

AmboTepHBIE CBOWCTBA OKCUIA U
TUAPOKCHIA

12.04.2027

56

Keieso

16.04.2027

57

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (I) u xenesa (111)

19.04.2027

58

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

23.04.2027

59

[IpakTueckas padora Ne 7.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o Teme «Baxkuelniue
METAJIJIBI K KX COSTUHECHUS

26.04.2027

60

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
W3 PEareHTOB JaH B M30BITKE WIIH
COJICPXKUT IpUMeECH. BerauciieHus
MacCOBOM JIOJIM BBIXOJIa TTPOTyKTa
peakuu

30.04.2027

61

O000I11IeHNE U CUCTEMATH3ALMS
3HAHUU

03.05.2027

62

KounTtponsnas pabora Ne4 no teme
«BaxHeire MeTaJlIbl U UX
COCTMHEHUS»

07.05.2027

63

BemectBa u MaTepuaibl B
MOBCEIHEBHOM KMU3HU YEJI0BEKa

10.05.2027




64 XI/IMI/I‘-ICCKOCUSanHSHeHI/IC 1 14.05.2027
OKPYKAIOIIEH CpeIbI

65 Pousib xumMuu B pemiennn 1 17.05.2027
IKOJIOTHYECKUX MPOOIEeM

66 PesepBHbIii ypok. O606£H€HH€ u 1 21.05.2027
CUCTeMAaTH3aIis 3HAHUH

67 PesepBHbIit ypok. O606£ueHI/Ie u 1 24.05.2027
CUCTeMAaTH3aIlis 3HAHUH

68 Pesepibiii ypor. 0606?1 eane 1 https://m.edsoo.ru/B3P1R2T3V
CUCTeMAaTH3aIis 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

ITo teme: «llepBoHaUanbHBIE XUMUYECKUE TOHATHUS

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHWHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKas — peaknuid:  peakluu  COCAWHEHHS,  PEakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUU, TETUIOBOM 3 (EeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHYCCKYI0O CHMBOJIMKY MJII COCTaBJICHUSA (bopMyn

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE pPCaKIUn (HO qucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJSAPHYHO W MOJISIDHYIO MAcCChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TOHSITHH: OKCH I,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJas OMUCAaHUE MpPUMEpamMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemiecTB (BOJIOPOJAa M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TUNIAHUPOBATh U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, peHondTanen, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTH paC‘IéTLI 10 YpaBHCHHIO XUMHWYECKOH pe€aKuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC JJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepmommueckoro 3akona JI.M. MeHnneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHtoB ..
MenneneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOiiee dYHcIio

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJA XUMHUYECKON CBsI3W (KOBaJEHTHAass W HMOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

MNPUMCHATL 3TH NOHATHUSA TPHU OITMCAHHUU BEHICCTB U UX npeBpameHnﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbrIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

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

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TPOCTHIX M CJIOXHBIX BEHIECTB, TOJTBEPKAasi OIMUCAHWE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKIHSIMH [0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM  XJIOPH/-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKHUX TIOHSTHIA: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIbHON JIE€ITeNbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; CCTGCTBGHHOHay‘-IHBIe
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas oIl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCYJIOH, C TPaBUIIaMU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHJICHCAIIUS BOIbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa meau(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKee3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH IIOBApEHHOM COJIM, HAOIIOJEHUE U OIIMCAHKUE PE3YIbTATOB MPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NPOMBIIUICHHOCTH. Kpyrosopot

KHCI0poa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEeHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpUpoJe M B KU3HU 4eloBeka. KpyroBopot
BOJIbI B TpHpOAE. 3arps3HeHHWe NPUPOAHBIX BoA. OxpaHa W OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. dusnueckue U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Pu3nueckrue U XUMUYECKUE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenkmarypa kucnor. dusmueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @uU3NUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGIII/IHGHI/If/'I
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XUMHUYECKUH  OKCIEPUMEHT: KadeCTBEHHOE ONpEICICHHE  COJCpIKaHUs
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBHS BO3HUKHOBEHUS M MPEKpaIleHus: ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHue 00pa3lioB BELIECTB KOJMYECTBOM 1 Moub, HCCIEIOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPUANIOB), OIpEAETICHHEe pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHWYeCKUX BEIIECTB pPA3MYHBIX KJIacCOB, HAOIIOACHUE W3MEHEHUS
OKpacKd HHIMKAaTOPOB B pPacTBOpax KHUCIOT | IIEJI0Yel, H3ydeHHe
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM cCepHOUM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3axkon u [leproauueckas cucremMa XUMUYECKHX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHEIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH M3MEHEHHUsl pajauyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJBHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU ST)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, Kalus, KaIbIUi WU HX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPraHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karajnu3aropa). OK30- U OHIAOTEPMUUYECKHE PEaAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOoppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEaKIMU U II0JOKECHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakun nonHoTrOo OOMEHa. YCIIOBHS MPOTEKaHUS PEaKlMii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHUCTAILTHYECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEakIMu OT BO3JCUCTBUS Ppa3IHYHBIX (PAKTOPOB;
UCCIICIOBAHUE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUIMX HPUMEPbI OKUCIUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.HO‘-IaMI/I). XJ'IOpOBOIIOpOI[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelue XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNpCACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comu cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usuveckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M mpumeHenue. Comau
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, QuU3NYECKHEe WU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCJIEHUS. YTJepoJ, auIOTPOIHbIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopot yriaepona B npuposae. OKcuibl yriepoaa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHAOM




yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBINIJICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: JXUpPaxX, OClkax, YIiIeBOJaX — W HMX pOJIM B IKHU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: HW3y4deHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCJIMHEHUM (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHUs caxapa ToJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB), O0Opa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C M0 (BO3MOKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJy4eHHE, COOMpaHMe, Paclo3HaBaHHE M HM3Y4EHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3aJ71a4 110 TeMe «BakHene HeMeTaJuibl 1 UX COEIUHEHUI

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpUcCTalsinyeckass pemérka. ODJIEKTPOXUMHUYECKHN  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIENOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajablius. BaxHedue coequHEHUs Kaublus (OKCHJ, THIPOKCHU],

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHJA U TUAPOKCHUIA

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xenesza(lll), ux cocra, cBOMCTBA U MOJTydeHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICICTBUS OKCHJA Kajdblud M HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeH’e SKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BakHelne MeTauibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momMoms Mpu XUMHUYECKUX OXKOTax H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3ydeHHe 0Opa30B MAaTepHaANIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUM MPUPOJBI, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON JESITENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBIOOP XMMHUU KakK MPOGUIBHOIO MpeaMeTa

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

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

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKYyJIa, BEUIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COCIUHEHUs, pEeaKUMu pas3JIoKEHUs, pPeaKIuu
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanb, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHUOH, SJIEKTPOJIMT U HEDJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsH, TEOPUS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TEepepadOTKA TPUPOIHBIX HCTOYHHKOB YIIIEBOJOPOIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHYECKHUX IMPOLECCCOB HA OPraHMU3M YCJIOBEKA W OKPYKaAKOIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

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

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

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




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHs 3reMeHTa B Ilepmonmueckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIUi, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCMMOCTH OT HX COCTaBa U CTPOCHUSA, NMPUMCHCHUC BCIICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINIl
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB PEAKIINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XMMHYECKMMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIeH MPUPOJHON Cpeapl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OnHcaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJIy4EHUE YIJIIEKHCIOro ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondranenna) aus OMpeNeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX pEHIETOK (aTOMHas, HOHHAsg, MeTauIMdecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

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

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUSA, JKeneza, UuHKa). [lomyyeHue ocHOBaHuUN U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

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

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

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

5.3

OKHCANTENEHOBOCCTAHOBUTENbHbBIE peakiMu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEINeKTPOoJIUThl. CUITbHBIEC U clTa0bie 3TEKTPOUTH. CTENeHb TUCCOIHAIIIN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MpPeIOoTBPALECHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCIHMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAs KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U 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






