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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

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



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

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

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

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



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

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

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

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
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, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro0 TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CaMOBOCIIMTAaHMID HA OCHOBE YCBOEGHHUS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

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



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKINil (COeAMHEHMS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3UYECKUX CBOHCTB O0Opa3IlOB HEOPTaHMYECKHUX BEIISCTB, HaOIIOCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoOBEJeHUE OUYUCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  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
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 ekra, pazpylieHue 030HOBOTO CIIOS.

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

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

dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopurtenb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOJHBIX BOJI.

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

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

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIIOPOJa B BO3YyXe, MOJYyYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUE WX CBOMCTB, MOJy4Ye€HHE, COOMpaHHE, pACIIO3HABAHUE W H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3JIeMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS paJuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

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

Xumnueckass cBsi3b. KoBaneHTHas (MOJIApHAasT M HENOJISIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmnnie ceéazu



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

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

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

Knaccudukaims XuMUYeCKUX peakIuii o0 pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIoOYeld U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCJIOT W crhernudpudeckne). XWMHUUYECKHE pPEaKIuu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMSI. A30THas KUCIOTa, €€ MojiyuyeHue, PU3HuecKhue U XUMHYECKHe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/Ayxa, MOYBBI W BoAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHE M XUMHYECKHUE CBOWMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TNIMIEPHUH, YKCYCHas! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XUMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenne. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpPUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOUM KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHOW peakinu Ha Ccyab(har-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakluuil Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsbkeHu metamioB. Ou3nueckue U XMMHYECKUE CBOMCTBA MeTayioB. O0mue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepuognyeckon cucreMe XUMHAYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. BakuHeimume coequHeHUs] Kalblsl (OKCUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

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

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. 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:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(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 HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSIY.

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 OKpYXKarollel cpeabl (MpeliefbHas JOMyCTUMAs
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpeIMETHBIX CBS3eH NpPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

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

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJTHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC UCKOIAeMBbIC, TOIUIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AMH 00yYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
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 HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe ITOM Y4YEOHOU JesATEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHA 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;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4YCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KyPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH 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 JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIbHON ASSITEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIEeCTBOBAHUS, TOHUMAHKUE 1IEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, 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, TMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH WX pEelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOPHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMysia W ypaBHEHUE
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,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHHSI TPE/IJIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



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

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOU 3P PEeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TIOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepuogmueckoro 3akona [J[. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabnuuHyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogmyeckass cucremMa XuMHUeCKuUx djemeHToB [J[. U
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE ITPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M  MOJISIPHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTeMAaTHU3aluio, KiaccuduKaiuio,
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  NIpaBWJaM  IOJb30BaHUS  XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO OIMyCTUMAas
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 ¥ YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKasi) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W 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 TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
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 MajiblX MEePHUOJ0B U IJIaBHBIX MOJATPYII 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) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIluii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIeMEeHTa 1o (dopMyle
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 COOTBETCTBUM C HHCTPYKIUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

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

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

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

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

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



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH S
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUHU 1 bubmotera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyina. BanreHTHOCTD
aTOMOB XMUMMYECKHUX IIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTa B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsT MaCCHI BEIIECTB. bu6moreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA M0 YPABHCHHSIM XUMHUYECKUX bubmorexa IOK
B . P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUuecKuX peakiiuii
18 (coenuHEHMS, pA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHuukIomneauct. O6o0IeHne u bubmotera [JOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnunoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
Ayx bu6mmoreka [JOK
21 Bo3ayxa. Kucnopoa — sneMeHt u

IIpOCTOC BCUICCTBO. O3zon

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpo/ia (peaKiuu OKUCICHUS bubmorexa LIOK
poaa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Crioco0sI MoTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIIOCOOBI c)ero bubmorexa OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa bubmorexa IOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubmuorexka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIPITHE O [HETOTAxX 1 COJLIX https://m.edsoo.ru/ff0d50d2
CrniocoObl motyueHust BOAOPOIa B bubnuoreka [JOK
30
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
31 «[TomyueHnue u coOupaHue BoI0pPoOIa bubmmorexa [JOK
Y1 . P AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOWCTBY
32 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABoraapo

https://m.edsoo.ru/ff0d542e

Brrunciienus o0béMa, KOJIMYECTBA

bubmmoreka [{OK

33 BEIIECTBA rasa Io ero I/ISBGCTHO.I.VIy httos://m. edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 du3znvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lousitue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHnbie
37 1 HEHACBIIIEHHbIE pacTBOPbl. MaccoBast bubnmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEIIECTBa B pacTBOpE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM J0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponpHas padota Ne2 no teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCTaB, K1accuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenue u XuMu4eCKHe CBOWCTBA bubnuoreka [IOK
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OCHOBaHUH https.//m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBs3b MEXKIY KIIaCCAaMU bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN
m . https://m.edso0.ru/00ad9ch2
KontponsHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUYECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKHM KIacCUpUKAITIT
bu6mmoreka [JOK
51 XUMHAYECKUX JJIEMEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 Ilepnoanueckas cucTeMa XUMHYECKUX bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
53 Ilepuoanl, TpyIIIbL, TOATPYHIIBI bubmiorexa LIOK
PHOZIRL, TPYTHIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
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saep. M3oTonsl

https://m.edsoo.ru/00ada342

CTpoeHue EKTPOHHBIX 000JI04EK

bubmmoreka [{OK

95 aToMOB 3JieMeHTOB [lepuoanueckoit htts://m.edsoo.ru/00adagbe
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa asis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PeseprubIit ypok. O6001IeHNE 1
58 CI/ICTEMEITI/ISZEI/IH 3HaHI/II;IH / bubmorexa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
59 «CTtpoeHne atoMa. XUMHYECKas CBA3bY Bubmmorexa [JOK
. https://m.edso0.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
60 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHas xumMu4eckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nosisipHas XuMuueckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMudeckast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS Bubmmorexa LIOK

https://m.edsoo.ru/00adae28
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65 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
1
66 OKHCIIUTEIH U BOCCTAHOBUTEIIH httos://m.edsoo.ru/00adb076
PeszepBubiii ypok. O000IICHIE 1
P P EH bubnuorexa [JOK
67 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKAsT CBSI3b»
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CUCTEeMaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

bubmuoreka [JOK
7 peakiuu. [loHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[loHATHE O XUMHUYECKOM PAaBHOBECHUHU.
3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmaorexa [IOK
My peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHWI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
P N https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 Ilo €0 0JIN3€E COJIEH
HUITHE O THApOJIH fren https://m.edso0.ru/00add9d4
15 O06o0meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71auy
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmorexa OK
p A HHAHHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 Xnﬁnqecfne CBI())ﬁCTBa Ha IIpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o reme

20 «[TonmydeHue COISTHOM KUCIOTHI bubmorera [JOK
FEHIE S0 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKIIAI, €CIIH OQUH U3 bubnmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(DUKAITIU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3HYecKre U XUMUYECKUE CBONCTBA. bubmorexa IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
08 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpHUpoJe, pu3nIecKue u
XMMUYECKUE CBOMCTBA

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJIyYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o teme
30 «[TonyueHne aMMuaKka, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHMSI B KQUeCTBE MUHEPATHHBIX

32 00peHnii. XUMUYECKOE bubnmorexa [JOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (fpoc:ii))o pHaﬂ ann(fTa (bqn/[l)m(q\c?cme u Bubmmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHUE IPUPOJIHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHe B

35 npu 5;@ gmﬂzecxrl)/le 1 XUMHYECKUE bubmorexa HOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
HIEp . ¢ bubnuoreka [IOK
36 XUMUYECKHE CBOMCTBA.

DKosornyeckre npoOiIeMsl,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHAsI KUCIOTA U €€ COJn Bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

A1 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padota Ne3 o teme

. bu6mmoreka [JOK
42 «Baxueimme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannuyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJIIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NMpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMUYECKUE TTOHSATHUSY
pacKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSTHUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIIHAS W HEOJHOPOJHAS), BaJEHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAsS Macca,
1.1 MaccoBasi J0JII XUMHUYECKOTO 2JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
XUMUYECKas peakmus, KiacCu(UKaIus peakluid: pPeakIuu COCIUHCHHUS,
peakIuy pasIoKEHUs, PEaKIMU 3aMEIICHUs, peakiuu OOMeHa, dK30- U
SHIOTEPMHUYECKHE PEAKIUU, TEeIUIoBOH J(PQEeKT peakiuu, pacTBop,
MaccoBasi J10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe
19 WJUTIOCTPUPOBATH  B3aUMOCBSA3b OCHOBHBIX XHMHMYECKUX MOHATUHA U
' MIPUMEHSATH 3TU MOHATHUS IIPU ONHUCAHUM BEIIECTB U UX MIPEBPAILICHHI
13 HCI0JIb30BaTh XMMHYECKYIO CUMBOJIMKY I COCTaBJI€HUs OPMYJI BELIECTB
' Y YPAaBHECHHUIN XUMUYECKUX PEAKIIHI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MTOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUs, 3aKOHa ABOTaIpo
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PHUIMPOBATh XMMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY PPEKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
T BBIUUCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO OJJeMeHTa 1o dopmyse
. COEIMHEHMS,
1.9 BBIYHMCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl TO3HaHUA — HaOIIOJICHHE,
. U3MepeHne, MOJACTUPOBAHUE, SKCIIEPUMEHT (PEeaIbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHelue npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)
2.1 pacKpbIBaTh CMBICT OCHOBHBIX XWMHMUYECKHX TOHATHI: OKCHJ, KHUCIOTA,




OCHOBAaHHE, COJIb

2.2

ONpENENATh IPUHAIICKHOCTh BEIIECTB K ONpeAcIEHHOMY Kiaccy

COeMHEHUH 1o Gopmynaam

2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUICCKIEC BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KIACCOB, TOATBEPXkasi OMHUCAHKUE MPUMEPAMHU MOJIEKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM IPOTEKAaHUs XUMHUYECKHX IPEBpAIICHUN B

PA3INYIHBIX YCIIOBHAX

2.6

CJIeI0BaTh IIPAaBHJIaM I0JIb30BAHUS XUMUYECKOU MOCYI0M U 1ab0opaTOPHBIM
o0OpyJOBaHHEM, a TakXKe MpaBWIaM OOpalleHusl ¢ BEIIeCTBAMH B
COOTBETCTBHUHU C HHCTPYKIOUAMU 10 BBITIIOJTHEHUIO Ha60paTOpHBIX
XMMHUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(BogopoJa M KHUCIOPOAA), INPUTOTOBICHHUIO PACTBOPOB C OMNpPEAEIEHHON
MAaCcCOBOW JIOJIE PAacTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH W IPOBOIAUTH
XUMUYECKHE SKCHEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U

KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTaKMyc, GeHOI(PTAICHH, METHIOPAHX U

Apyrue)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

[To Teme: «llepmoanyeckuii 3akoH u [lepuoandeckas cucremMa XUMHUYECKUX
anementoB J[. M. MenneneeBa. CtpoeHue aTtoMoB. XUMHUYECKasi CBS3b.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PEAKIIUN»

3.1

pacKprIBaTb CMBICI OCHOBHBIX XHMHYECCKHUX TTOHSATHUM: AOpO  aToMma,
SHCKTpOHHLIﬁ clioit aToMa, aTOMHasn 0p6I/ITaJ'IB, paaunyc aroMa, XUMHUUYCCKaa
CBA3b, IoJIsApHasA u HCTIOJISIPpHAas KOBaJICHTHasA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, MOHHAsA CBA3b, MOH, KAaTHOH, AHHWOH, CTCIICHb

OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHE JJICMCHTEI

3.3

ONMCBIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoit
CHUCTEMBl XHMHUYECKHX JJIEMEHTOB: pa3uyaTh [OHATHS  «TJIaBHas
nojarpynna (Arpymnmna)» u «nobouynast noarpynmna (brpymma)y, «mambie» u

«OOIBIIHEY NEepruoabl

3.4

packpbeiBath  cMbicn  Ilepumonmueckoro 3axona JI.M. Menneneesa:




ACMOHCTPUPOBATL INOHHUMAHUC HCpI/IOI[I/I‘-IGCKOf/'I 3aBHCUMOCTH CBOMCTB

XUMHUYECKUX JIEMEHTOB OT HUX M0JI0KeHUA B [leprnoanueckoii cucreme

COOTHOCHUTD 0603Haqu1/151, KOTOPBIC UMCHOTCA B TaGHI/IHe «Hepno;mqecxas{

cucteMa xumuueckux oajemeHtoB J.M. MeHaeneeray ¢ YHCIOBBIMU

3.5 XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3IJIEMEHTOB (COCTaB U
3apsn  sAApa, oOImee YHCIO DJJEKTPOHOB W paclpeieiieHue UuX 110
AJIEKTPOHHBIM CJIO0SIM)
3.6 OTIPENIETISATh CTENIEHb OKUCIICHUS PJIEMEHTOB B OMHAPHBIX COETUHEHHUX
3.7 ONpeNeNsATh BHUJ XUMHYECKOW CBsI3W (KOBAJIEHTHAas W HWOHHAs) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «BelecTBoO U XUMUYECKasi PEAKIU»
pacKpbIBaTb  CMBICII OCHOBHBIX XHMMHYECKHX TOHSATHH:  pacTBOp,
ANIEKTPOJIUTHI,  HEIJCKTPOJUTHI,  AJICKTPOJIUTHYECKAs  JHUCCOIHAIINS,
peaknuy HMOHHOTO OOMEHa, KaTajau3aTrop, XHUMHUYECKOE pPaBHOBECHE,
11 o0paTuMble U HEOOpaTUMBIE PEAKIIMH, OKHCIUTEILHOBOCCTAHOBUTEIHHBIC
' peaKIuy, OKHCIHUTEIh, BOCCTAHOBHTEIb, OKHCJICHHE M BOCCTAHOBJICHHE,
ajutoTpornusi, aM()OTEpHOCTh, XUMHYECKass CBs3b (KOBaJE€HTHAs, MOHHAs,
MeTaJuIMuecKas), KpUCTaUIMYecKas  pemeéTka, CIUIaBbl, CKOPOCTH
XUMUYECKON pPeaKIuu
12 WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHATHH |
' MPUMEHSATH 3TH MTOHATHUS IIPU ONUCAHUM BEILIECTB M MX IIPEBPAIICHUM
COCTaBIIATh  ypaBHEHHS  DJCKTPOJIUTUYECKON  UCCOLMALMU  KHUCIOT,
1.3 HIeso4el ¥ CoJei, TOJHbIE U COKpPANIEHHbIE YPaBHEHUS PEaKIUii HOHHOTO
oOMeHa
14 pacKphIBaTh  CYIIHOCTb  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
' MOCPEICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIHii
15 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOU PEaKLUU
) Ilo Ttemam: «Hemerannbel M WX coeauMHEHHUs» U «MeTamwisl M WX

COCAUHECHUA»




2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHEIU(PUYECKUEe XUMHUYECKUE
CBOWCTBA TMPOCTBIX U CIOXHBIX BEHIECTB, IOJATBEPXKAas OIUCAHUE
puMepaMu MOJICKYJIIPHBIX M HMOHHBIX YPAaBHEHHI COOTBETCTBYIOIIHMX

XUMHUUYECKUX PEaKLNi

2.2

COCTaBJIAATb ypPaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX CYHICCTBOBAHUC

TCHETHUYCCKOM CBS3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH TMPOTCKAHHUA XHUMHYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CJIeI0BaTh MpaBUiIaM MOJIb30BAaHUS XUMUYECKOH MOCY101 1 1TaO0paTOpHBIM
o0opy/noBaHHMEM, a TaKXke IMpaBwiaM OOpalleHuss C BellecTBaMH B
COOTBETCTBUM C HHCTPYKUMSMU IO  BBINOJHEHUIO J1a00OpaTOPHBIX
XMMHUYECKUX OTBITOB M0 MOJYYEHUIO U COOMPaHUIO T'a3000pa3HbIX BEIIECTB

(aMMMaKa M yriaekucioro rasa)

2.5

MMPOBOAWUTE PCAKINH, MMOATBCPKIAAOIINC Ka4eCTBEHHBIA COCTaB Pa3INYIHBIX
BEILECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOpUA-, OpOoMHI, HOIU,
kapOoHat, docdar, cwmkar, cyabdpaT, THIPOKCUIUOHBI, KaTHOHBI
aMMOHUS, HWOHBl HM3YYEHHBIX METaUIOB, TPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuMHs U OKpyKaromias cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux mnousTtui: I[IJIK BemiecTBa;

KOPpOo3usad METAJJIIOB

3.2

IIPUMCEHATH OCHOBHBIC OII€paliun MBICIIUTEIIFHOM JACATCIbHOCTH — aHAJIU3 U
CHUHTC3, CPABHCHUC, O606HICHI/IG, CUCTEMATU3AlIUIO, BBIABJICHUC IMIPUYUHHO -
CIICACTBCHHBIX CBsA3CH — AL U3YYCHUSA CBOMCTB BEIIECTB M XMMHUUYECKHX
peaKuHﬁ; CCTCCTBCHHOHAYYHbBIC MCTOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie,

U3MEepeHne, MOJAETUPOBAHUE, SKCIIEPUMEHT (PEalIbHBIN U MBICIICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponp XumMuu B )KM3HH YeNOBEKa. XUMUS B cCUCTEME HayK. Tena u

BemecTBa. OU3NYSCKHUE CBOMCTBA BEIICCTB. Arperamoe COCTOSAHHEC BCIICCTB

1.2

Ilonsatue o METOJaX INO3HAHHA B XHMUU. Yuctele BEIICCTBA U CMCCH. Crioco0On1

pa3aeieHus: cMecen

1.3

ATOMEI 1 MOJICKYJIBI. Xumuyeckue dneMeHThl. CUMBOJIBLI XMMHYECKUX DJIIEMEHTOB.

[IpocThie U cIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass (opmyna. BaleHTHOCTH aTOMOB XMMMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BeniecTB. OTHOCHUTENbHAs aTOMHas macca. OTHOCHTEIbHAs

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHECHNU

1.5

KonnuecTBo BemecTa. Mouib. Moisipaast macca. B3anMocCBsA3b KOJIMYECTBA, MACChI
U 4uciia CTPYKTYPHBIX C€IWHHI[ BCHICCTBA. Pacuéter mo (i)opMynaM XUMHUYCCKUX

COEeIUHEHNN

1.6

DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakus 1 €€ Mpru3HaKu. 3aKOH
COXpaHEHWs MacChl BEIIECTB. XHMHUYECKHe YypaBHeHus. Kraccudukarus

XUMUYECKUX pPeaKIuii (COeTUHEHMS, pa3JIOKEHHS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMHUYECKUI HKCIIEPUMEHT: 3HAaKOMCTBO C XHMHUYECKOH MOCYHOH, C MpaBHIaMU
pabotel B Jjaboparopur W nOpuéMamMu  oOpamieHuss C  JIabopaTOPHBIM
o0opynoBaHHMEM, W3y4eHHE W ONUCAaHUE (HU3MYECKUX CBOMCTB 00pa3LoB
HEOPraHWYeCcKUX BEIIeCTB, HaOmoaeHne (Gu3n4ecKux (IUIaBJICHUE BOCKA, TasHHE
JbJIa, pacTUPAHHE caxapa B CTyIKE, KUIIEHHE U KOHACHCALUS BOJbI) U XUMHYECKUX
(ropeHne cBeuW, MPOKAJTMBAHUE METHON NPOBOJIOKH, B3aMMOJCHCTBHE Mena C
KUCIIOTOH) SIBICHWH, HAOMIOAEHHE W ONMCAaHWUE TPHU3HAKOB IPOTEKAHUS
XMMHUYECKHX peakuuil (pasjokeHHe caxapa, B3aHMOJCHCTBUE CEPHON KHCIOTHI C
xjgopusoM Oapusi, pasznoxkenue ruapokcuna Mmeau(ll) mnpu  HarpeBanuy,
B3aMMOJIEHCTBHE Xkene3a ¢ pactBopoMm coiau wmemu(ll), wm3ydenuwe crnocoOoB
paszgeneHuss cmeceid (C TOMOIIbIO MarHurta, (UIBTPOBAaHUE, BBIMAPUBAHUE,
TUCTHWIUIALMS, XpoMartorpagusi), MNpOBEIEHHE OYUCTKH IOBAapEeHHOM couy,
HaOJI0/IEHUEe U OINMCAHME PEe3yJbTaTOB MPOBEIEHUS ONbITA, WIIFOCTPHPYIOLIETO

3aKOH COXpaHCHUA MACChI, CO31aHNC Moaeaen MOJICKYJI (I_HapOCTep)KHCBLIX)

Baxueiiune NpEACTAaBUTCIIN HCOPraHNYCCKNUX BCIICCTB




2.1

Boznyx — cmech raszoB. CocraB Bo3nyxa. Kucimopon — 31€MEHT W IPOCTOe
BemecTBO. HaxoxaeHwe Kuciopona B TpHPOJE, (UINYSCKUE W XUMHUYCCKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. Ilpumenenue kucinopona. CrocoObl
MOJIydeHUsI KHCIOpoJa B J1a0OpaTopud W NPOMBIIIJICHHOCTH. KpyroBopoT

Kuciopoaa B npupojie. O30H — aJuIoTpoItHast MOAU(pHUKALNS KUCIOPOa

2.2

TennoBoit A3pPeKkT XUMHUUECKON peaKknuu, TEPMOXUMUYECKHE YPaBHEHUS, IK30- U
SHJIOTEPMHUYECKUE PEAKUMU. TOINIMBO: yroib M METaH. 3arpsa3HEHHE BO31yXa,

YCHJICHHE MTApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopon — smemeHT m mpocroe BemectBo. HaxoskaeHue Boaopoja B IPHUPOJE,
(bu3nyecKre U XUMHUUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI morydeHust. Kucinotsr u

COJIN
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MousipHblii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPAaBHEHUSIM

2.5

®usnueckue cBouicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacslieHHbIE 1
HEHACBIIIEHHbIE pPacTBOphL. PacTBOpHUMOCTH BemiecTB B BoJe. MaccoBas J0s
BEIllECTBA B PACTBOpE. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUsA. Posib pacTBOpOB
B NIPHUPOAEC M B XU3HM 4eloBeKa. KpyroBopoT BOABI B IPHUPOAE. 3arps3HEHHUE

MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHeHuid. Okxcuapl.  Knaccudukamms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIE, amM(OTEpHBIE) U
HecosneoOpasyronue. Homenknatypa oxcuaoB. Dusnyueckue W XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘ICHI/Ie OKCHJ0B

2.7

OcHoBanus. Knaccudukanus ocCHOBaHMA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @u3M4eCKU€ M XWMHUYECKHE CBOMCTBA OCHOBAHUM.

[Tonydyenune ocHOBaHUM

2.8

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. Dusnueckue u
XUMHYECKHE CcBOMcTBa KuCIOT. Psn aktuBHoctH MetTauioB H.H. bekerosa.

HonyquHe KHCJIOT

2.9

Comu. Howmenknarypa coneil. Pu3nyeckue M XHUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue coien

2.10

I'eneTnyeckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI
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XHUMHUYECKUUN SKCIICPUMCHT: KaUCCTBCHHOC ONPCACIICHUC COACPIKaHUSA KUCIIOPOJa B
BO3YyXEC, NMMOJIYUYCHHUC, CO6I/IpaHI/Ie, pacCiio3HaBaHUEC U U3YUCHUC CBOMCTB KHucJjIopoJa,
Ha6.]'IIOILeHI/Ie B3aHMO/JICHCTBUS BEIIECTB C KHCIIOPOJAOM U YCIIOBHA BO3ZHHUKHOBCHUS
U TOpCKpalCHUusd TOpCHUA (HO)Kapa), O3HAKOMJICHUE C o6pa3uaMH OKCHIOB H

OIIMCAaHHUEC UX CBOI>'ICTB, MOJIY4YCHHUC, CO6I/IpaHI/Ie, paclio3HaBaHUC U HU3YUYCHUC




CBOWCTB BoOjOpoja (ropeHue), B3amMmojeicTBre Bozjopoaa ¢ okcupom memu(ll)
(BO3MOXXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOMIOAEHHE OOpa3IOB BELIECTB
KOJIM4YecTBOM | MoOJb, HCCIENOBaHHE OCOOCHHOCTEH pPAaCTBOPEHHS BELIECTB C
pa3IMYHON pPacTBOPUMOCTBIO, IIPUTOTOBJIEHHWE PACTBOPOB C ONpENEIEHHOU
MAacCOBOM J0JIEd pacCTBOPEHHOIO BEIIECTBA, B3AMMOIEHCTBHE BOAbI C METAJLIAMU
(matpuem ©  KanbiueM) (BO3MOKHO  HCIIOJB30BAHHE  BHUICOMATEPHUAJIOB),
ONpEJENIEHUE pacTBOPOB KHMCIOT M LIEJOYEH C IOMOLIBI0 HHAUKATOPOB,
uccleoBaHUE 00pa3loB HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHUsI OKPAacKH MHJMKATOPOB B PAacTBOpPAX KUCIOT U ILIEI0YEH,
n3ydeHue B3aumojieiictBus okcuaa meau(ll) c pactBopom cepHOM KMCIOTHI, KUCIOT
C METaJUIaMH, PEaKUUi HEUTpaIU3aluy, MOJy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHME OJIHOTO MeTajlla JpYyrMM M3  pacTBOpa  COJIM, pELIeHHE
JKCIEPUMEHTAJbHBIX 3a/ad 1o Teme «BaxHelue Kiacchl HEOPraHWYECKUX

COEIUHEHUIN

[Tepnoanueckuit 3akoH u [leproanueckas cucteMa XUMHUIECKUX nemeHToB /.M.
MenneneeBa. CTpoeHue arToMOB. XUMUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCJIbHBIC pCAKIITUH

3.1

[lepBble MOMBITKH KiIacCUPUKAIIMH XUMUYECKUX dJIeMeHTOB. [loHATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIEJNIOYHBIC M IIEIOYHO3EMETIbHBIE METAJUIBI, TaJOTCHBI,
WHEPTHBIE Tasbl). OJEMEHTBHI, KOTOpble 00pa3yloT amM{pOTEepHBIE OKCHIBI H

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepumoanueckas cucteMa XuMH4eckux siemeHtoB JI.U.
MenneneeBa. Koporkonepuoanas u mnuHHonepuoHas (opmbel [leprnoandeckoit
cuctembl xumuyeckux snemeHTtoB J[.M. Menaeneea. Ilepuonbl W rpymnibl.

Ddu3ndecKkuii CMBICIT MOPAAKOBOI'0O HOMEpPA, HOMEPOB IIEPHOJA U I'PYIIIIEI 3JIEMCHTA

3.3

Crpoenue aromoB. CocraB aTomHbIX sAnep. M3orombl. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20  XMMHUYECKUX  OIJIEMEHTOB
Ilepuomnueckoit cucrembl J[.M. MeHnneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 1o ero nojoxxeHuto B [lepuoaunyeckoii cucreme [{.1. MenneneeBa

3.4

3aKOHOMepHOCTI/I U3MCHCHHUA paauyca aToOMOB XUMHUYCCKUX  3JICMCHTOB,
METATNYECKUX U HEMETALINYECKUX CBOWMCTB 110 TpyimaM U nepuoaam. 3HaueHUE
Hepnonnqecxoro 3aKOHa 1 HepHOHquCKOﬁ CHUCTEMBI XUMHUYCCKUX OJICMCHTOB JIA

pa3BuTus Hayku U npakTuku. .M. Mennenees — y4€HbIN U IpaKJaHUH

3.5

XuMu4deckas CBA3b. KoBanenTHas (HOJ’IHpHaSI 151 HGHOHHpHaH) CBA3b.

aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB XHMHUYECKUX dJIeMeHTOB. loHHas CBS3b




3.6

Crenens oxwucicHus. OKHCINTEIEHOBOCCTAHOBUTCIBHEIC pCaKknuu. HpOI.[CCCbI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa3loB BEUIECTB METAJUIOB 1 HEMETAJIOB,
B3aUMOJICHICTBUE TUAPOKCHAA LMHKA C pacTBOpaMH KHUCIOT U  IIEJI0Yel,

IIPOBCACHUC OIIBITOB, HIUTIOCTPUPYIOIIUX IMPUMEPLL OKHCIIUTCIBHO -

BOCCTaHOBUTEJbHBIX peakluil (ropeHue, peakliuy pa3iokKeHHs, COSAUHEHNUS)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BeniectBo u xumunueckas peakuus. [loBropenue

1.1

[Iepnognueckuit 3akoH. Ilepmoauueckas cucrema XMUMHYECKUX d3iemMeHToB [I.M.
MenpeneeBa. CTpoeHME AaTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHMHM CBOMWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPHOJIOB, KaIHsl, KaJbIUs U UX COCTUHEHUM
B COOTBETCTBHHM C IOJIOKEHUEM IEMEHTOB B [lepnoauueckoil cucteme u CTpOCHUEM

nx aToMoOB

1.2

CrpoeHue BemecTBa: BUAbI XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBAa OT THUMNA KPUCTAIIMYECKOW pEIETKH M BHUIA
XxuMHuuecko cBszu. Kmaccudukamuss M HOMEHKIATypa HEOPraHMYEeCKHX BEIIEeCTB
(MexTyHapoHas U TpUBHAJIbHAsA). XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIIUXCS K
pa3IMYHBIM  KJaccaM HEOPraHMYeCKUX  COCIUHEHHMH, TeHeTHYecKass CBA3b

HCOPraHM4CCKUX BCIICCTB

1.3

Knaccudukanus XUMHYECKUX peakiUil MO pa3IUYHbIM Hpu3HaKaMm (M0 YHUCIy H
COCTaBy Y4YacTBYIOIIMX B peEakUHWHd BEUIECTB, IO TemIioBoMy 3ddekTy, 1o
W3MEHEHUIO CTEINEHEH OKHUCICHUS XUMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTallu3aropa). JK30- U SHIOTEPMHUYECKHE DPEAKIIHH, TEPMOXUMUYECKHE

YpaBHCHUA. Ilonstue o CKOPOCTH XHUMHUYECKOH peakuuun

1.4

Ilouarue 006 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PpPCaKIUAX. IlonsaTtue o
TOMOI'CHHBIX W TI'CTCPOI'CHHBLIX PCAKIUAX. ITonsaTHE O XMMHUECKOM PaBHOBCCHU.
q)aKTOpLI, BJIMAIOIUE Ha CKOPOCTH XHUMHUYECKON pCakiiui M  IOJIOKCHUC

XUMHUYECKOTO paBHOBCCHUS

1.5

OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC peaKkiuu, 3J'IeKTp0HHBII>i OajaHC OKUCIUTEILHO-
BOCCTaHOBHUTEIILHOU pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO-

BOCCTaAHOBHUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOJA 3JICKTPOHHOTO Oananca

1.6

Teopm{ SHCKTpOHHTquCKOﬁ JUcCConuaiuu. 9.HCKTpO.III/ITBI U HEOJICKTPOJIUTHI.




Karuonsl, annonsl. MexaHM3M AHMCCOLMALMMA BEHIECTB C PA3JIMYHBIMU BUIAAMHU
xuMudeckoi cBs3u. CreneHb aucconmanud. CHIBHBIE W CHa0bIe AIEKTPOJIUTHI.
Peakimu woHHOrO oOOMEHa. YCIOBHS TPOTEKAaHUS PEaKIMii HOHHOTO OOMeEHa,
MOJHBIE M COKpAII€HHbIE HWOHHBIC YypaBHEHUsS peakiuii. CBOWCTBAa KHCIOT,
OCHOBAHHUH W COJIEH B CBETE MPEJCTABICHUN 00 AEKTPOTUTUUECKON AUCCOIUALINH.

KauectBennsle peakuyuu Ha HOHBL. [IoHATHE O THApOIM3E CONEH

1.7

XUMHUYECKUIN OKCIICPUMCHT: O3BHAKOMJICHUC C MOACTIAMU KPUCTAIUNIMNICCKUX pGIHéTOK
HEOPraHWYeCKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ammasa), CI0KHBIX
BEILIECTB (XJIOpUAAa HATPHUs); HCCIEAOBAHHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3JICHCTBUS Pa3IUYHbBIX (hakTopoB; HCCIeI0OBaHUE
AJIEKTPONPOBOJHOCTH  PAacTBOPOB BEUIECTB, Ipoliecca JUCCOLUAILMM  KHUCIOT,
miesioyel U cosiel (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpPUANIOB); IPOBEICHHE
OTBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKKM MPOTEKAaHUS pPEaKIHi HOHHOrOo oOMeHa
(oOpazoBanme ocaaka, BBIACICHHE Ta3za, oOpa30BaHHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHue, peakUUU pa3JIOKEHUS, COECTUHEHMs); PACllO3HABAHHWE HEOPraHWYEeCKUX
BEUIECTB C  IOMOINBIO  KAYECTBEHHBIX  pEaKklUil Ha  HOHbBI;  peEIIeHue

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCAMHECHU

2.1

O6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenienn okucieHus. CrtpoeHne W (u3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajJioreHoB. XHUMHYECKHE CBOMCTBA Ha IMpHUMepe Xjopa (B3aUMOJICHCTBUE C
MeTajylaMi, HeMeTallaMH, Inejgoyamu). XiopoBogopon. CoisHas KHCIIOTa,
XMMHYECKHE CBOWCTBa, TMoOJydyeHwe, mnpumenenue. [leiictBue xmopa u
XJIOPOBOJOPOJa HAa OPraHu3M YelloBeka. BaxkHeiline XJI0puabl U UX HaXOXKJICHUE B

pUpoie

2.2

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKHE CBOICTBA MPOCTHIX
BEIIIECTB — KHUCIOPOJa M Cepbl. AJIOTPOMHbIE MOIU(MUKALUNA KUCIOPOAa U CEephI.
XuMmuyeckue cBoiicTBa cepbl. CepoBOAOPO, cTpoeHue, GU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. OKCUBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa,
¢usznueckne U XMMUYECKUE CBOMCTBA (0OIIHMe Kak MPeACTaBUTENs Kiacca KUCIOT H
cnenuduueckne). XUMHUYECKHE PEaKIMH, JIeXallhue B OCHOBE IMPOMBIILIEHHOTO
crocoba momydeHus cepHoi KHUCIOThl. Ilpumenenue. Conv CepHON KHUCTOTHI,

KauCCTBCHHAA pCakKlHud Ha CyJIB(I)aT-I/IOH. Haxoxnenue CCPBI U e€ COoeOUHEHUH B




npupojie. XUMHUECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl COSAMHEHUSIMU Cepbl
(KUCOTHBIE JOXKIW, 3arps3HEHHWE BO3JAyXa M BOJOEMOB), CHOCOOBI  €ro

MpeAOTBPALLIECHUS

2.3

Oobmas xapakrtepuctuka 3neMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHW OKUCIIEHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE, PU3HMUECKUE
U XUMHUYecKue cBoictBa. KpyroBopot azora B npupoje. AMMHAK, €r0 (PU3UUYECKHUE U
XMMHMUYECKHE CBOMCTBA, MOJlydeHHE U NpuMeHeHrne. Coim aMMOHUS, UX (U3NYECKUe
U XMMHMYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakius Ha MOHbl aMMOHUSI.
A30THas KUCIIOTa, €€ NojydeHue, Gu3nyecKkue U XuMU4ecKre cBoicTBa (00Imue Kak
MpEeICTaBUTENs KJlacca KHCIOT M crenuduueckue). Mcnonb3oBaHue HUTPATOB U
CoJie aMMOHHS B KauecTBE MHUHEpalbHBIX yA00peHuil. XUMHUecKoe 3arps3HeHue
OKpYXKaloIlllel Cpelpl COEAMHEHHUSAMM a30Ta (KHCIOTHBIE J0XKAW, 3arpsa3HEHHE

BO3]lyXa, MIOYBBI U BOJIOEMOB)

24

®ochop, amnorponHele MoAudHUKaUu Qocdopa, ¢GU3NYUECKHE U XUMHUYECKHE
cBorictBa. Oxcun docdopa(V) u dochopHas KuCIOTa, PU3NIESCKHE U XUMUUECKHE
cBoiicTBa, mnonydenue. Mcnonp3oBanue ¢ochaTtoB B KauecTBE MHMHEPAIbHBIX

ynoOpeHuit

2.5

O6mras xapaktepuctuka 35eMeHTOB |V A-rpymmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHSA. YTJIEPOJ, aJUIOTPOIHBIC MOIu(HKALNH,
pacrpocTpaHeHue B TpUpoje, (GU3NYECKHEe W XUMUYECKHE CBOWMCTBA. AICOpPOIHS.
KpyroBopor yraepoma B mupupone. Oxkcuabl yriepona, HuX (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, ICHCTBUE HA )KUBBIC OPraHU3MBbI, TIOJyYCHUE U IPUMEHECHHUE.
DKoJIOTHYECKHE TpoOIeMbl, CBsi3aHHBIe ¢ okcugaoMm yriuepona(lV); rumoresa
rJ1I00aJIBHOTO TOTEIUICHHs KIIMMAaTa; MapHUKOBBIH 3ddekT. YronpHas kucinora u eé
comy, WX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, IOJyYeHHE W IPUMEHCHHE.
KavecTBeHHasi peakiusi Ha KapOoHaT-HOHBI. Vcronp3oBaHHe KapOOHATOB B OBITY,

MCIUIHHEC, ITPOMBIIIJICHHOCTH U CCJIbCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHS 00 OpPraHru4CeCKUuX BCHICCTBAX KaK O COCIUMHCHUAX
yriepoaa (MCTaH, 9TaH, 9TUWJICH, allCTUJICH, 9TAHOJI, I'NIMICPUH, YKCYCHAA KI/ICJIOTa).
Hx cocTaB 1 XMMHYECKOE CTPOCHUC. [TonsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YJIEBOAaxX — W HUX PpPOJIM B JKHU3HU UYCIJIIOBCKA. MaTepI/IaJ'IBHoe

CANHCTBO OPTaHNYCCKUX U HCOPraHNUYCCKUX COCIUHEHUI

2.7

Kpemuuii, ero ¢gusuueckrie M XUMHUYECKHE CBOWCTBA, MOJIyYEHHE W MPUMEHEHHE.
Coenunenus kpemHus B npupoze. OOmue npeacrasienus o0 okcuae kpemuwusi( V)

n erMHHeBOﬁ KHUCJIOTE. CI/IJ'II/II(aTBI, HUX HCIIOJIB30BAHUEC B 6LITy, MCIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIHI/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIIO,
IIeMeHT, OeToH, kene300eroH. [Ipobrmembl  0E30MACHOTO  WCIIOIH30BAHHS

CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI?I KHU3HU

2.8

XUMUYECKUH IKCIEPUMEHT: N3ydYeHHE 00pa3lioB HEOPTAHWYECKUX BEILECTB, CBOMCTB
COJISHOM KHCIJIOTBI; MPOBEACHHE KAYECTBEHHBIX pPEAKIUI Ha XJIOPUI-UOHBI H
HaOJIO/IGHUE TPU3HAKOB MX TPOTEKAHUS; OIBITHL, OTpaKaromue (U3NYECKue M
XMMHMUYECKHUE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUM (BO3MOYKHO MCIIOJIb30BaHHE
BUJICOMATEpUAJIOB); O3HAKOMJIEHME C o0Opa3laMu XJOpUIOB (TaJOreHHJIOB);
03HaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHUS MU (BO3MOYKHO HCIIOIb30BaHHE
BHJIEOMATEpHasIoB); HAaOIIOJECHUE Tpoliecca OOYIJIMBAaHUSA caxapa Mo JIeHCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HW3YYEHUE XHMHUYECKHUX  CBOICTB
pa30aBieHHON CepHON KHUCIIOTHI, MPOBEACHNE KAaueCTBEHHOW peakuHuH Ha Cyib(aT-
WOH M HaONIo/leHue Npu3HaKa e€ MPOTEeKaHHs; O3HAKOMIIEHHE C (PU3NUYECKUMH
cBOMicTBaMHM a3oTa, (ochopa U HUX COETUHEHUIH (BO3MOXHO HCIOJIb30BaHHE
BHJICOMATepHasoB), oOpa3iaMu a30THBHIX U (POChHOPHBIX yIOOPEHMI; TOJyYCHHE,
coOupaHue, paclio3HaBaHWE M U3YUYEHHUE CBOMCTB aMMUakKa; IPOBEJCHHE
KaueCTBEHHBIX peakiuil Ha MOH aMMOHUA U (pochaT-uOH U U3ydeHUEe MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOJECHCTBHE KOHIICHTPUPOBAHHOW Aa30THOM KHCJIOTBI C MEIbIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHUe Mozenei
KPUCTAINIMYECKUX pPEIETOK anmasza, rpadura, (QynnepeHa; O3HAKOMJICHHE C
MpoLEecCOM  aAcOpOLUU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOrasza; MoJydyeHHe, cOOMpaHue, paclio3HaBaHWE W H3Y4YECHUE
CBOMCTB YIJIEKHCIIOTO ra3a; MpOBEIECHUE Ka4eCTBEHHBIX peakiuil Ha KapOoHaT- U
CWJIMKAT-UOHbl W HW3yYeHHUE MPHU3HAKOB UX TMPOTEKAHMs; O3HAKOMIIEHHE C
MPOJIYKIIMEH CHIMKATHON MPOMBINIJICHHOCTH; PELIEHUE SKCIIEPUMEHTAIBHBIX 3a]a4

no TeMe «BaxkHelne HeMeTallIbl U UX COCIUHECHUS

Mertanisl U UX COSTUHEHUS

3.1

O6ma51 XapPaKTCPHUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHHMHU HX
IIOJIOKCHUA B HCpHOI[PI‘ICCKOﬁ CUCTEMC XUMHNYCCKHUX DJICMCHTOB III/I MenpeneeBa
U CTPOCHHUA aTOMOB. CTpOCHI/Ie METaJUIOB. MeTainueckasi CBsI3b U MeTaIndecKas

KPUCTAJIIINYECKAs PEMIETKA. DIEKTPOXUMUYECKUN PsiJl HAIIPSHKEHUH METaJlIoB

3.2

dusnueckue M XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crocoObl MOJydeHUs
MeTayuioB. IloHsATHE O KOPPO3UMM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriaBbl (CTallb, YyryH, JIOpPATIOMHHUNA, OpOH3a) M MX NPUMEHEHHE B

6LITy " NPOMBIIIIIICHHOCTHU




3.3

[lenounsle Meramasl: mnojoxeHue B [lepuoguueckoil cucrtemMe XUMHUYECKUX
anemenToB JI.1. MenzeneeBa;, CTpO€HHME HMX aTOMOB; HAXOXKICHHE B IPHUPOLIE.
®usnyeckue U XUMHUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKcuasl U

TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJIJIOB U UX CO€I[I/IHCHI/II71

3.4

[Ileno4yHO3eMeENbHBIE METAJUIBI MAarHUM M KaJIbLMW: 1oJ0KeHue B [lepumoanueckoi
cucreme xumuyeckux dneMeHToB .M. MeHnaeneeBa; CTpO€HHME HMX AaTOMOB;
HaxoKJeHue B npupoje. Gusndyeckue U XMMUYECKHE CBOMCTBA MarHus U KaJIbIIMS.
Baxneiiimue coenuHeHus Kanblus (OKCUA, THUIPOKCH[, coJin). KECTKOCTh BOJBI U

CHOCOOBI €€ yCTpaHeHUs

3.5

AmtoMuHMii: 1I0510)keHME B Ileproauueckoil cucreme XUMHUYeCKuX anemeHToB J[M.
MenneneeBa; CTpOEHHE aToMa; HaXOKJEHHWE B Npupojae. PU3NYeCKUe U XUMHYECKUE

CBO¥CTBA aIFOMUHUA. AMGOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenue B Ilepronnueckol cucreme Xumudeckux siemMeHtoB [[.M.
MenneneeBa; cTpoeHUE aTOMa; HaxoXAeHUEe B pupoje. Gusnueckrue U XUMHUYECKHe
cBoiicTBa »kene3a. Oxcunbl, ruapokcuabl u conu xeneza(ll) n xeneza(lll), ux

COCTaB, CBOMCTBA U NOJIyYECHHE

3.7

XUMHUYECKUH IKCTICPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3llaMy METaJUIOB U CILIABOB, WX
(U3NYECKUMHU CBOMCTBAMHM; U3yUCHHUE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOKHO
WCTIONb30BAaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICUCTBHUS  OKCHIA
KaJdbllUs W HATPUsl C BOJOW (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB);
WCCIIC/IOBAaHUE CBOWCTB KECTKOW BOJBI; IpoIlecca TOPEHHs XkKelle3a B KHCIOPOJE
(BOBMOXKHO ~ WCIOJIb30BAaHHWE  BUACOMATEPHUAIOB);  MPH3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MArHus, KaJiblHs, aTFOMUHUS, IUHKA, sxene3a(ll)
n xenesa(lll), memu(ll); HaGmromeHWe W oOmMHMCaHWE MPOIECCOB OKpAIIMBAHUS
IUTAMEHU HMOHAMHM HATpUs, Kalusg W Kajdblusi (BO3MOXHO WCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); UCCIICOBAaHHE aM(POTEPHBIX CBOWCTB TMIPOKCUIA ATFOMHHUS U
THJIPOKCUA IIMHKA;, PEUICHHE SKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «BaxkHewime

MCTAJJIBI U UX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

Hosrie MaTepuajbl U TCXHOJIOTHH. BemectBa u MaTcpualibl B MOBCEIHEBHOM KU3HU
YelloBeKa. XUMHUS U 310pPOBBE. be3onacHoe Hcnoabp30BaHNE BEIMIECTB U XUMHUUYECKUX

peaKL{I/Iﬁ B 6I>ITy. HepBaﬁ IMOMOIIb IMTPHU XUMHUYCCKUX OKOI'aX U OTPABIICHUAX

4.2

OCHOBBI HIKOJIOTHYECKOM TI'PAMOTHOCTU. XHMMHMUYECKOE 3arps3HEHHUE OKPYKaOLIEH
cpeasl IIJIK. Ponp xXuMuM B pemieHuM 3KoJoruyeckux mpobsem. Ilpupoansie

UCTOYHUKH YTJIEBOJOPOJOB (yrojib, MHPUPOAHBIM Tra3, HEPTb), MPOAYKTHI HX




nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUH HKCIEPUMEHT: H3y4eHHEe O0Opa3loB MaTepHalioB (CTEKJIO, CIUIABHI

METaJJIOB, OJIMMEPHBIE MAaTEPUAIIbI)




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero o6pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HaBa€MOCTH SIBJIEHUM MpUPOJbI, MOHMMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XHMMYECKON HayKu Kak 0OJacTM COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa oOmieil KylabTypbl W IPAKTHUECKOM
JEATENbHOCTH 4YeJOBEKa B  YCIOBUSX COBPEMEHHOIO  OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MECTOAAaX IO3HAHWA, B TOM YHCIIC JSKCICPUMCHTAJIBHBIX H
TCOPETHICCKUX METOAax HUCCICIOBaHUA BCIIECTB n HU3YyUCHUA
XUMHNYECKHUX peaKHI/II\/’I; YMCHHUE HCIIOJIL30BAaTh MOJCIN I 00BACHEHUSA

CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 chepax mpodeccHoHANBHON NeTETPHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMH  TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha  JOCTIDKEHHSX
XUMUYECKON HAYKH, YTO MO3BOJMT 00YJArOIIUMCS pACCMATPUBATh XUMHUIO
Kak cdepy cBoel Oymymend mpoheCcCHOHAIBHOU JACSITEIBHOCTH U CAENATh
OCO3HAHHBII BEIOOP XUMUH KaK MPO(GUIBHOTO MPEeaMeTa pH Mepexo/ie Ha

YPOBEHB CPETHEro 00IIero 06pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCSCKNX 3HAHUH U YMEHHUE NIPUMECHATb CUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

BaXHEHMIINE XMMHYECKHE IIOHATHS: XUMHUYECKUM 9JICMCHT, aToOM,
MOJICKYJIa, BCHICCTBO, IIPOCTOC H CJIIOKHOC BCHICCTBO, OAHOPOAHAA U
HCOTHOPOAHAA CMEChb, OTHOCUTCIIBHBIC aTOMHAA W MOJICKYJIIpHAasA MacCChl,
KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIAIpHAA Macca, MOJ'IHpHBIﬁ O6’béM, OKCH,
KHCJIOTa, OCHOBAHHEC, COJIb (Cpe,[[HHSI), XUMHUYCCKasl peaknus, peaKunuu
COCAUHCHUA, PCAKIUN PA3JIOKCHUA, PCAKIHUU 3aMCIICHUSA, pPCaKINU
O6MeHa, TEIIOBOM 3(1)(1)CKT p€aKinu, 3K30- U SHAOTCPMUUCCKUC PCAKINH,
pacTBOP, MAaCCOBAA NOJIA XUMHUYCCKOI'O 3JICMCHTA B COCIUHCHUH, MAaCCOBad
A0JId W HOPOLCHTHAA KOHLICHTpalHWd BCEIICCTBA B PACTBOPEC, AApO aToma,
BHeKTpOHHLIﬁ cion aroMa, aToOMHasa Op6I/ITaJ'H:, paauyc aroma,

BaJICHTHOCTD, CTCIICHDb OKHCJICHHA, XUMHNYCCKas CBA3b,




3JIEKTPOOTPULIATEILHOCTD, MOJSIPHAS W HEIMOJISIPHAST KOBAJEHTHAs CBS3b,
HMOHHAs CBSI3b, METAJUIMYECKAsI CBSI3b, KPUCTAJUIMYECKAs PEIIETKA (aTOMHas,
HMOHHAs!, METAJNIMYECKAs, MOJIEKYJISIpHAs ), UOH, KATUOH, AaHUOH, SJIEKTPOJIUT
Y HEIJIEKTPOJIUT, AJIEKTPOJUTUYECKAS JUCCOLMALMS, PEAKIMU HOHHOTO
00MEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTEIh |
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 0OpaTuMble H HEOOpATHUMBIC PEAKIIUH, CKOPOCTh XUMUYIECKON

peakuuu, karanuzarop, [1/IK, koppo3us meramios, CIijiaBbl

2.2

OCHOBOITIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpaHEHHUs MAacChl,
nepuoanueckuid 3akoH .M. MenpaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,

3aKOH ABOTaapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJIIpHas TEopHs, TEOPUS

BHGKTpOHI/ITquCKOf/’I JUCCOoImManmn

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMCHHUE MMPAaBUJIBHO HWCIIOJB30BATh U3YYCHHBIC BCIICCTBA U MaTCpUaAJIbI (B
TOM YHCJIC MHHCPAJIBHBIC y2106peHI/I$[, MCTAJUIBI W CIUIaBbl, MIPOAYKTEI
nepepabOTKH  TPUPOAHBIX  HCTOYHUKOB  YIJIEBOJAOPOIOB  (YIJIA,
MPUPOTHOTO Ta3a, HeTH) B OBITY, CETLCKOM XO35HCTBE, Ha MPOU3BOJICTBE
Y TIOHMMaHHWE 3HAYCHHS JKUPOB, OCJIKOB, YIIEBOJOB IS OpraHu3Ma
YeloBeKa; YMEHHE MPOTHO3MPOBATH BIMSIHHE BEIIECTB M XUMHUYECKHX

IPOLIECCOB HAa OPraHU3M YeJIOBEKa U OKPYKAIOUIYI0 MPUPOTHYIO Cpely

3.2

YMCHHUE HHTCTPpUPOBATh XHWMHUYCCKUC 3HAHUA CO 3HAHUAMHU OPYIrux

y4eOHBIX PEMETOB

3.3

HaJIM4YHEC OIIbITa pa6OTI>I C Pa3jiIntYHbIMHU HCTOYHHKaAMHU I/IH(bOpMaHI/II/I 10
XHUMHNHN (Haqua;I u HAYYHO-IOITYJIApHAA  JIUTEpATypa, CJI0OBapu,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHNBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBPALICHUAX U [TPAKTHUYCCKOM IIPUMCHCHUU U YMCHUC UCII0JIb30BATH eé

JJI1 pCIICHUA y‘le6HO'H03HaBaTCHBHLIX 3aJda4

Brnanenne ocHoBaMHU MOHATUHHOIO ammapara ¥ CUMBOJUYECKOTO S3bIKa
XMMUU JJIS1 COCTaBJIeHUS! (OPMYJl HEOPTaHWYECKHUX BEILIECTB, YpaBHEHUN
XMMUYECKUX peakluii; o0CHoBaMu xuMuieckoil HomeHkinaryps! (IUPAC u

TPUBHAIBHOI)

VYMenue OOBICHATH CBS3b IIOJIOKEHHS DJIEMEHTa B HCpHOI[H‘-IGCKOfI

CUCTCMC C YHUCJIOBBIMHU XapaAKTCPUCTUKAMU CTPOCHUSA ATOMOB XUMHUUCCKUX




JJIEMEHTOB (COCTaB MW 3apsan sjapa, oOliee YHuCIOo 3JICKTPOHOB),
pacrpenielieHieM SJIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM AaTOMOB

IIEPBBIX TPEX NIEPUOJOB, KAIHS U KalbLUs

[IpencraBinenue O MEPUOAMYECKONM 3aBUCUMOCTH CBOWCTB XUMHUYECKUX

JIEMEHTOB (pazuyc aroma, O3JIEKTPOOTPULATENbHOCTh), IPOCTBIX U

6 CJIOXHBIX BEIIECTB OT IMOJIOKECHHS dJIeMeHTOB B [leproaudeckoii cucrteme
(B MasbIX MepHoJiaX W TJIABHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToma

7 YMmenue knaccuuuupoBarth:

7.1 XUMHUYECKHE DJIEMEHTBI
7.2 HEOpraHMYEeCKHe BELECTBa
7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpenensrh:

8.1 BAJICHTHOCTB M CTEIIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsii HOHA

8.9 BHJI XUMHUYCCKOW CBS3M WM THI KPUCTALIUYECKOH CTPYKTYpHl B
' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHH)

8.4 OKUCITUTEh ¥ BOCCTAHOBUTEIb

9 YMeHHe XxapakTepr30BaTh GU3NUECKUE U XUMUYECKHUE CBOWCTBA:

MPOCTHIX BEIIECTB (KUCJIOPOJ, 030H, BOAOPOA, IpaduT, anmas, KpeMHHH,
9.1 asor, hocdop, cepa, XjI0p, HATPUH, KATUA, MAarHUN, KaJIBIIUH, aTFOMAHUM,

JKEJe30)

CJIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,

XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHIBI M THUIPOKCHIbI MeTamioB |-IIA
9.7 rpymnm, amomuaus, meau (1), munka, xxenesa (11 u I11), oxcuasr yriaepona

. (1 u 1V), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30THcTas, a3oTHasi, (QocdopHas, yroybHasi,
KpEMHHEBasI KMCJIOTA U UX COJIH)

MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU
93 OT MX COCTaBa U CTPOCHUs, MPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT HX

. CBOWCTB, BO3MOXXHOCTh MPOTEKaHUS XHUMHYECKHX TMPEBpaIleHU B
Pa3IUYHBIX YCTIOBUSAX

10 YMeHue cOCTaBIsITh MOJEKYISpHbIE M HWOHHBbIE YPAaBHEHHUS DPEAKIHA, B

TOM 4YUCJIC.




10.1

peakiuiit MOHHOTO OOMeHa

10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHNMYECKUX BEIIECTB
10.4 MTOATBEPIKIAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMH
11 YMeHHe BBIYUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTI0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU U
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Tra3oB
114 110 YPaBHCHHSIM XUMUYECCKUX PEAKIIMA W HAXOUTh KOJUISCTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIIH ITPOAYKTOB PEAKITHH
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOT'O ITO3HAHUsS (HAOJFOJIEHUE, W3MEpCHHE,
129 IKCIIEPUMEHT, MOJICITUPOBAHUE) MPU H3YYCHUH BEIIECTB M XUMHUYECCKHX
' SBJICHHM; yMeHUE CcPOpMyIUpoBaTh MPOOIEeMYy M TPEIIOKHUTh MyTH €&
perieHus
192 0e30macHOi pabOThl ¢ XUMHYECKHUMU BEIIECTBAMHU, XUMUYECKON TIOCYI0H
' 1 1a00paTOPHBIM 000PYAOBaHUEM
npaBWjiaMu 0€30MacHOTO OOpAIEHUs C BEIIECTBAaMH, HCIIOJIb3YEeMbIMH B
MOBCETHEBHOW KW3HM, IpaBUJIAMHU TIOBEJCHHS B IEIAX COEpexeHUs
12.3 3JI0POBbS M OKpYXKAIOIIEH MPUPOJHON Cpeapl; IOHUMaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS HA JKHBBIE OPraHU3MBI  ONPEICIEHHBIX
BEIIIECTB, CIOCOOOB YMCHBIICHUS M MPEAOTBPAIIEHUS HX BPEIHOTO
BO3JIEUCTBUA
13 Hannune mnpakTudeckuX HABBIKOB IUTAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3Yy4YeHHE U omHcaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (U3MYECKUMU U XUMHYECKUMH SIBICHUSMU; OTBITHI, HILTIOCTPUPYIOILINE
MPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIUi
13.2 U3yueHHe CrocoO0B pazaeneHus cMecen
MOJIy4eHUE KUCIOPOJa U U3YYEeHHE €ro CBOMCTB; MOJydeHUE BOJIOPOa U
13.3 W3Y4YeHHE €r0 CBOWCTB; MOJYYEHHE YTIIEKUCIIOTO Ta3a U H3y4YeHHE ero

CBOfICTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOICTB




13.4

IIPUTOTOBJIIEHUE  pPACTBOPOB C  ONPENEIEHHOM  MacCOBOM  J10JIEH

pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHHE WHIANKATOPOB (JTaKMyca, METHJIOpamxka u (eHodTanenHa)

JUI OIIPEJIENIEHNs XapaKTepa Cpe/ibl B PACTBOPAX KUCIOT U LIEN0Yel

13.6

WCCIICZIOBAaHUE U OIUCAHUE CBOMCTB HEOPraHMUYECKUX BEILECTB PA3TUYHBIX
KJ1aCCOB; M3Y4YEHUE B3aUMOJICHCTBUS KHCJIOT C METaUlaMH, OKCHUIaMU
METaJUIOB, PAacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHUSIMHU, COJISIMHU;
MOJydeHUE HEPaCTBOPUMBIX OCHOBAHWM; BBITECHEHHWE OJIHOTO MeTasuia
JpYTMM W3 pacTBOpa COJM; HcclejloBaHHEe aM(OTEpHBIX CBONCTB

TUAPOKCUIOB aJIFOMHUHUA 1 TUHKA

13.7

pelieHne HKCIEePUMEHTANBHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KIIACChI
HEOPraHMYECKUX COCIUHECHHI»; «DIEKTPOTUTHYECKAS JIUCCOLMAIINSY,
«Baxnennne HeMETa/UIBl M UX COCIMHCHUS»; «BakHeHme MeTaibl 1

UX COCIUHCHU

13.8

XUMHUYECKUE DKCIIEPUMEHTHI, WIIIIOCTPUPYIOIINE IMPU3HAKU IIPOTEKAHU
peakiuii HOHHOTO 0OMeHa; KauyeCTBEHHbIE PEaKIIMKU Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pAacTBOpPax HOHBI: XJIOpHUI-, OpOMHUA-, HOAMI-, CyiIbdar-,
docdar-, kapboHaT-, CHIMKAT-aHWOHBI, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHUS, MarHus, KaJbIUs, TIOMUHUA, Kenesa (2+) u xemeza (3+),

Menu (2+), muHKa

14

VYmenue:

14.1

IIPEACTABIIATD PE3YJIbTAThI SKCIICpUMECHTA B (bOpMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIBJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3KU MCXKIAY PCAJIbHO Ha6J'IIOI[aeMLIMI/I XMUMHNYCCKHMMH
ABJICHHUAMUA H IIPpOLHECCAMH, IMPOUCXOIAINIMMH B MAKpPO- U MHKPOMHPC,

OOBACHATH IIPUYKUHBI MHOFOO6pa3I/IH BCIIICCTB




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI 1 MOJICKYJIBI. Xumuueckue 3j1eMeHThl. CHUMBOIBI XUMHUYECKUX 3JIEMEHTOB.

HpOCTBIe 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTenbHas aToOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA mMacca. Maccosas J0JId XUMHYCCKOIo 3JICMCHTA B

COeTUHEHNH

1.5

KomnuectBo BemectBa. Monb. Momnspras macca. MomsipHbIE 00bEM  Ta3oB.

BzanMmocBs3n KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUILL BEIICCTBA

1.6

DU3NYECKUE U XUMUYECKHE SBJICHUA. XUMHUUECKas pEaKus U €€ MPU3HAKU. 3aKOH

COXpaHCHUA MACChbl BEIICCTB. XuMmudeckue YpPaBHCHUA

[Tepuonnueckuii 3axkoH u Ilepronnueckas cucreMa XuMHYecKux saeMmeHToB JI.1.

MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuogmyeckas cucremMa XuMHUecKuX 3yiemeHToB J[.U.
MenneneeBa. Ilepuoast u rpymnmnbl. Ouznyeckuid CMBICH MOPSIKOBOTO HOMEpA,

HOMCPOB II€pHUOAAa U I'PYIIIBI 3JICMCHTA

2.2

Crpoenune aromoB. CocTaB aroMHbIX fanaep. M3zotombl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  00O0JI0OYeK aTroMOB MepBbIXx 20 XMMHUYECKUX  JJIEMEHTOB

Ilepuonnueckoit cucremsl /.. MeHnieneera

2.3

3aKOHOMepHOCTI/I B HM3MCHEHHMU CBOMCTB XMMHMYECKHX 3JIEMEHTOB IICPBLIX TpéX
IICPUOA0B, KaJlusd, KaJlblIuUsd (pazmyca aTOMOB, OJJICKTPOOTPULIATCIIBHOCTH,
MCTAINIMYCCKUX U HEMCTAJIIIMYCCKHUX CBOﬁCTB) U UX COCIUHEHUI B COOTBETCTBUM C

ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

XuMHu4ecKas CBA3b. KoBanenTras (HOJ'I}IpHaH nu HeHOHﬂpHaﬂ) CBA3b.
QHCKTpOOTpI/IHaTCHLHO CTb XUMHWUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b

3.2

Tunel KPpUCTATNINYCCKUX peIJ_IéTOK (aTOMHaSI, HOHHAasd, MeTaHJ'II/IquKaH),




3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BHJA

XUMHYECKOH CBA3U

Baxwuelimne mnpeacTaBuTENM HEOPraHUYECKUX BemiecTB. Hemeraimel u  ux

4 COCIMHEHUS. MeTallJIbl U UX COCTMHEHUS
Knaccudukamus W HOMEHKJIATypa HEOPTaHWYCCKHMX COCJWHEHUN: OKCHJIOB
(conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIC, aM(OTEpPHBIC) U HECOJICOOPa3yIOIIHE;
4.1 | ocHOBaHMI1 (ménoum u HEpPACTBOPHUMBIE OCHOBaHU); KHUCJIOT
(kucmopoacoepkamme u O0eCKHCIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHEIE);
coJiel (CpeTHUX U KUCIIBIX)
45 dusnyeckue U XUMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJAOPO/A,
' XJIOpa, KACJIOpO/1a, cephl, a30Ta, hocdopa, yriaepoia, KpeMHHS
dusnyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-METAIUIOB: JIUTHS,
4.3 | HaTpus, Kanus, MarHus U KaJbIHs, AJTFOMUHHS, Kelie3a. DICKTPOXUMHUCCKAN PSiJT
HaIpsHKEHUH METaJUIOB
4 dusnyeckue M XUMHYECKHE CBOWCTBA BOJOPOJHBIX COCTUHEHUN HEMETaJJIOB:
' XJIOPOBOJOPO/Ia, CEPOBOJIOPO]IA, aMMHAKa
dusnueckuie W XUMHYECKHE CBOWCTBa OKCcHIOB HemeramioB: cepel (I1V, VI),
4.5 |azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). INoayuenue
OKCHJIOB HEMETAIIJIOB
45 Xumudeckue cBoictBa okcuaoB: metawioB |A-IIIA rpymm, nwaka, memu(ll) u
' xesesa(ll, 11). TlonyueHre OKCHIOB METAILIIOB
XUMUYECKUE CBOICTBA OCHOBaHUN W aM(OTEPHBIX THUAPOKCUAOB (Ha IMpUMEpE
4.7 | TMIPOKCHIOB alFOMUHUSA, Keje3a, uuHKa). [lomydyenre ocHoBaHUN U aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMHYECKHe CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOAOPOIHOM,
A8 CEpHHUCTOH, cepHOU, a30THOH, (ocPopHON, KpeMHHEBOH, YroiapHOH. OcoOble
. XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOM U  a30THOM  KHCIOT.
[Tomyuenue KuciIoT
4.9 | Obmue xuMHUYeCKue CBOMCTBa cpenHux coneil. [lonyuenue coneit
410 [Tonyuenue, cobOupaHue, pacmo3HaBaHHE BOJOPOJAA, KHCIOpOJAa, aMMHUaKa,
' YTIIEKUCIIOTO Ta3a B IabopaToOpHH
411 [Tonmyuenue ammmaka, CepHOM W a30THOM KHUCIOT B MPOMBINIIEHHOCTH. OOrmine
' CHOCOOBI IOTYYESHHS] METAJIOB
4.12 | I'enetudeckasi CBSI3b MEXK/IY KJIacCaMU HEOPTaHMUYECKUX COETUHEHUN




XUMHUYECKUE PEAKIUU

5.1

Knaccugukamuss XUMUYECKUX PEaKUUil MO pa3MYHbIM IpPU3HAKAM: MO YHUCIY U
COCTaBy Y4YacTBYIOIIMX B PEAKIUW BEIIECTB, MO TEIIOBOMY J(PQeKTy, 1o

HN3MCHCHHIO CTCIICHEH OKHCIICHHUS XUMHUYECKHUX 3JIEMECHTOB

5.2

TemmoBoit 3hhekT XUMUIECKON PEeaKIiK, TEPMOXUMHYCCKHAE ypaBHEHUS. JK30- U

SHJOTEPMHUUYECKHE peaKuu. TepMOXUMUYECKNE YPABHEHUS

5.3

OKHUCIUTEIHLHOBOCCTAHOBUTEIILHEIE peaKkmuu. OKHCINUTEIN U BOCCTAHOBHUTEIIH.
[Iponieccel  OKHMCIIEHHsT M BOCCTaHOBJICHMS. DNEeKTPOHHBIN OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOIUTHUECKON aucconranui. KaTuoHbl, aHUOHBL. DJIEKTPOJIUTH U

HEINeKTPOJUTHI. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun wnoHHOTO OOMEHa. YCIOBHS TPOTEKAaHWs peaKIuii MOHHOTO OOMEHa,

ITOJHBIE U COKPAIlEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKaroias cpeia

6.1

BemecrBa m Marepuansl B TIOBCEIHEBHOM JKW3HM 4eNOBEKa. be3omacHoe
HCIOJIb30BAHUE BELIECTB M XUMUYECKUX peakluil B Jabopatopuu u ObITy. [lepBas

IIOMOIIIb TP XUMHUYCCKUX 0XKOrax U OTPaBJIICHUAX

6.2

XUMHYECcKOe 3arpsi3HeHUE OKpy»Karolel cpebl (KUCIOTHBIE JTOKIH, 3arpsi3HeHHe
MOYBBI, BO3[yXa M BOJOEMOB), cIOCOOBI ero mpenoTBpaiieHus IlpeaenpHas
nonyctuMas koHreHTpamms BemectB (IIJIK). Pomp xumum B pemieHuun
9KOJIOTHUECKUX TMpolsieM. YcuieHue MapHUKOBOro »ddekra, paspylleHue

O30HOBOTI'O CJI04

6.3

[Tpumenenue cepbl, azota, docdopa, yriaepoaa, KpeMHUS M HX COCAUHCHHN B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEJIbCKOM Xxo3siiicTBe. [IpumeHeHune
METaJJIOB W CIUIAaBOB (CTalb, YYryH, [IOPAIOMHHHMA, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH MX COCTUHECHUH. [IOHATHE O KOPpPO3MH METaJIOB, OCHOBHBIC

CIIOCOOBI 3alllMThI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHUKU YIJIEBOJOPONOB (yrojib, NPUPOJAHBIA ra3, HedTh),

MPOIyKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHaanILHLIe MOHATUS 00 OpPraHMvYeCKuXx BCHICCTBAX KdaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TWJICH, AlCTUIICH, 3TAHOJI, TJIMOCPUH, YKCYCHasA KI/ICJIOTa).
[ToHsATHE O OHMOJOTMYECKH Ba)KHBIX BCHICCTBAX: KUPAX, 6CJIK3.X, YJICBOAaX — U UX

POJIA B ’KU3HU YCJIOBCKA

PacuéTnr:




7.1 | mo popMynaM XMMHYECKHX COEAUHEHHMA
7.2 | Mmacchl (MaccoBOii) OJU paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | MO XMMHYECKHM YpaBHEHUSIM
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