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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 knacce» u «Pu3nka. 7 Kiacey.

[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



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolMXxcss K CaMOCTOSITCIIbHOM MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATEIHHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opMmupoBaHue oOmiel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloILlEro MHUpPA, WCIOJb3Yys 3HAHUS U OIBIT, MOJIyYEHHBIE NPU H3yYCHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaromIMXCS TyYMaHHCTUYECKUX OTHOILIECHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctanisier 170 yacos: B 8 kiacce — 102 yvaca (3
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC
IlepBoHayabHbIe XMMUYECKHE OHATHS
[Ipeamer xumuu. Ponb XuMUM B KU3HM 4YesloBeka. MUugopmayus o

npogeccusx, CeA3aHHbIX ¢ _npeoMemom «Xumusy (XUMUK-mexHonoe, yiumensb
Xumuu, nposusop). Xumus B cucTemMe HayK. Tema u BemectBa. duzmyeckue
CBOMCTBa BEHIECTB. ArperaTHOe COCTOssHME BemlecTB. [loHsATHE O Meromax
no3HaHus B xuMuu. YucTeie BemniecTBa u cmecu. CriocoObl pa3/ieieHus: CMecei.
ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHTENbHAasE AaTOMHas Macca.
OTHOCuTENBHAs MOJIEKYJISIpHAas Macca. MaccoBas 075 XUMHUYECKOrO AJIEMEHTA B

COCTMHEHUH.

KomnuectBo BemecTtBa. Moinb. MonsipHas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMu4eckue ypaBHenus. Krnaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MAaCChl, CO3JaHUE MOJEJIeHd MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3jIeMEHT U MPOCTOE
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MNPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE MTapHUKOBOTO () PekTa, pa3pylieHue 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 CcBOiCTBa BOAbl. Boga kak pactBopurtenb.  PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeka. KpyroBopoT Boabl B HMPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCUI0B.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBAHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  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 siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuto B [lepuonnueckoii cucreme /. . Meneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. Y. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okuciaeHus U BocCTaHOBIEHUA. OKHUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



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 LIMKJIA.

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

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpalbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
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 KPUCTAJUIMYECKON 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 Mo pa3IuvHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XHUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeaKIMA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca AWCCOLMAUMU KHUCIOT, IIEJIOYEd U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHne u (pu3mvyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COECIUHEHUN B MpUpoOAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXIM, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOJOEMOB). Xumuueckas
npomviunennocms Camapckou obaacmu.Dochop, amnorponHsie MoaudUKAIUN
dochopa, Pusnueckue u xummueckue cBoictBa. Oxcun dochopa (V) u
dochopHas kucnora, ¢GU3MUECKME U XUMHYECKHE CBOMCTBA, IMOJYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (U3NUYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuubl yriaepoaa, ux
¢usznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaUanbHBIC TOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COoelMHEeHU. Hegpmexumuueckasi NPOMBILUTIEHHOCTb 8
Camapckotl obracmu.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, IMOJYYEHUE U
npumeHenue. CoenMHEHHsT KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B




OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIB30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKAHWsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepuaoB), HaOMOIeHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHUCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
MOH W HaOJIOJICHWE Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHUEe MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 o teMe «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).

MeTansibl M UX COeITMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaJioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUA  Psif
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMma, HaxoxkaeHue B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupoae. PU3MYECKUE U
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3y4Y€HUE  pE3YJbTATOB  KOPPO3UU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOYKHO  KCIIOJI30BAaHUE  BUACOMATEPHANIOB), TMPHU3HAKOB  MPOTCKAHHS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METaJUJIbl U KX COEAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEHEBHOM KW3HH YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
npobnem.Hanpasnenus nodcomosku no npeomemy «Xumusay 6 CI1O.

Xumuueckuii IKCcnepumenn:

u3ydeHrne oOpa3loB MaTepuaaoB (CTEKIJIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



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

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

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

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

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



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

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAWLIMOHHBIMA POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXAalOT  T[OTOBHOCTh  OOyYaroU[uxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIHWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M IIOCTYIKH CBOUX TOBapuUIIEd C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTAaBIIAIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMH HHPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBHIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIallTUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATHBHBIE), KOTOpbIE 0OECHEeUnBaAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThH B TIPOIlECCE TO3HAHMUSI TOHATHS (TPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX ITPOLIECCAX U SIBIICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

NpUOOPETeHHE ONbITa MO TUIAHWUPOBAHUIO, OPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

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



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHNUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIAeMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpamMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKPYXKAIOIIEH MNPUPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJdbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

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

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

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

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM QeaepasibHOW paboueil mporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHITHUS NIPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  JJEMEHTOB B  OWHAapHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS 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
BEULIECTB, MO TEIIOBOMY 3D (DexTy);

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

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
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, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMHU MO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMm(GpOTEPHOCTh, XMUMHUUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAas,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

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

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX COCIMHEHUM, TUIT KPUCTAUITUMYECKOMN
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpynmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneineHue HUX 10 DIJIEKTPOHHBIM CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (MO YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IOJATBEPXKAAs OINKHCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIii, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKUX TMPEBpPAlICHHA B pa3IHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peaKInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U YTIEKUCIIOTo ra3a);

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 CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢posrIe)
0/l | TeMIPOrpaMMbl Bcero | Konrtpoabnbiepadorbl | IIpakTnueckuepadoThl

o0pa3oBaTeIbHbIEPECYPCHI

Paznen 1.HepBOHaqaﬂbelexuMuqecm[e NOHATHUSA

XuMuss — BakHas 00J1acThb
bubmmoreka [{OK

1.1 €CTECTBO3HAHUSA U IIPAKTUUYECKOU 5 2
p https://m.edsoo.ru/7f41837c

JACATCIBbHOCTH YCJIOBCKA

bu6moreka [IOK
1.2 B 2 1
CHIECTBA H XUMIHECKHE PeaKii > https://m.edsoo.ru/7f41837c
Hroromnopaszneny 30
Pa3znen 2.BaxHeiime npeacTaBUTe I HEOPraHNYeCKNX BellecTB
91 Bosnyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Boaopon. Ilonsitue o kucnorax u bu6mmoreka [JOK
2.2 10 1
COJIAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 6 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
54 OcCHOBHBIE 19 1 1 bubnuoreka [JOK
' KJIACCBIHEOPTaHMYECKUXCOCTMHEHU I https://m.edsoo.ru/7f41837c
Uroronopazneny 41

Paspnen 3.1lepuonnueckuii 3akon u [lepuoanyeckas cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

3.1 [lepuoanueckuii 3aKoH u 13 bu6mmoreka [JOK



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

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB J1. Y.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumudeckas cBsizb. OKHUCIUTEIIBHO- 15 bu6mmoreka [{OK
BOCCTAHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bu6mmoreka [{OK
Hroromopasyeny 28 https:// m.edSO(])_.[ ru/7f41837c
PesepBHOEBpeMs 3 brbmorexa IOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

9 KUIIACC

N KosunuecTBouacon DJIeKTPOHHBbIE
°
(uu¢pposrIe)
n/ | HaummeHoBaHHMepa3/1eJ0B H TEMIPOTPAMMBI Bcer | Konrpoabubiepad | IlpakTuyecknepad
o0pa3oBaTe/ibHbIEpPeCy
1 0 OThI OThbI
pchbI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
. bubmmoreka [{OK
[ToBTOpeHue u yriuyodaeHrne 3HaHUH OCHOBHBIX
11 5) 1 https://m.edsoo.ru/7f41a6
paszesnoB Kypca 8 Kiacca 36
bu6moreka [IOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTUXUMHUYECKUXPEAKIIHI 4 https://m.edsoo.ru/7f41a6
36
DIIEKTPOJIMTUYECKAS JUCCOIUALINS. XUMUYECKUE Bubmaorera IIOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B pacTBOpax 36
Hroronopazneny 17
Paznen 2.HeMeTa/sIbl M BX cOeANHEHUS
bu6mmoreka [IOK
OO01as XxapakTepUCTUKA XUMUYECKHX AJIEMEHTOB
2.1 4 1 https://m.edsoo.ru/7f41a6
VI A-rpynmsl. ["agorenst 36
bubmuoreka [JOK
OO01as XxapakTepUCTUKa XUMUYECKHX JIEMEHTOB
2.2 ) 6 https://m.edsoo.ru/7f41a6
VIA-rpynnet. Cepa u e€coeiMHEHUS 36
OO1as XapakTepUCTUKA XUMUYECKHX DIIEMEHTOB
bu6mmoreka [JOK
VA-rpynmnsl. A30T, pocdop 1 ux coeauHeHus!.
2.3 . 7 1 https://m.edsoo.ru/7f41a6
Xumuueckaanpomviunennocmos Camapckouodnacm 36
u. T



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

OO01mas XxapakTepuCTUKa XUMUIECKIX DJIEMEHTOB

IVA-rpynnel. Yriepoa u KpeMHUR U UX bubmuorexa [IOK
2.4 COCITUHEHHUS. 8 https://m.edsoo.ru/7f41a6
HeghmexumuueckasnpomviuinennocmsCamapcrotl 36
obracmu.
Hroromnopasznemy 25
Pazjnen 3.Metanibl 4 MX COeIMHEHUS
bubmmoreka [{OK
3.1 OOmrecBoiCcTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41a6
36
bu6moreka [IOK
3.2 Baxxneime MeTaJUTbl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroronopazneny 20
Pasznen 4. Xumus 1 oKpy:Kamomas cpeaa
bu6mmoreka [IOK
BemecTBa 1 MatepHalibl B )KU3HU YeJIOBEKA.
4.1 3 https://m.edsoo.ru/7f41a6
Hanpaenenus noocomosxu no npeomemy ¢ CI10 36
Hroronopazneny 3
bubmuoreka [JOK
Pe3epBHOEBpEMst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIACC
Ne KosunyecTBOYacoB
arams DJ1eKTPOHHBbIENU(PPOBLIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
yeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
n
1 [Ipenmer xumuu. Poms xumun B 1 bu6mmoreka [{OK
JKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
[TorsTHE O METOAAX TTO3HAHUS B
XuMun. Ungopmayus o npogheccusix,
2 ceﬂaaHHbzxqcb np edZemOM]z}g,)muﬂ» 1 bubmorera [JOK
P https://m.edsoo.ru/ff0d227e
(XUMUK-MEXHOI02, YyYUmelb XUMUL,
nposu3op).
[TpakTrueckas pabota Ne 1
3 «[IpaBmiia paboTHl B 1ab0OpaTOpUU 1 1 bubnuoreka [IOK
pUEMBI 0OpaIeHUsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
4 YucTele BemecTBa U CMECH. 1 bubnuoreka [JOK
CriocoOsl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
5 YucTelie BEMECTBa U CMECH. 1 bubmuoreka [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas pabora Ne 2
6 «Paznenenue cMmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU TTOBAPEHHOM COJIM)»
bu6mmoreka [JOK
7 ATOMBI U MOJIEKYJIbI 1
4 https://m.edsoo.ru/ff0d2a6¢



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

8 XUMHYECKUE DJIEMEHTBI. 3HAKU bubnuoreka [IOK
(CMMBOJIBI) XUMUUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocThie U cI0XKHBIC BENIECTBA Bubmuorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
10 | ATOMHO-MOJEKYIIPHOCYYCHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa
11 BellecTB. XumMudeckas hopmysa. bubnuotexa [JOK
BaneHTHOCThaTOMOBXUMHYECKUXAJIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
12 BanenTHocTth
13 BanentHOCTh
OTHOCHUTENBHAS aTOMHAs Macca.
14 OTHOCHTENBHAS MOJICKYJISIpHAs bubamorera LOK
https://m.edsoo.ru/ff0d323c
Macca
15 MaccoBas 10J1s1 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c
16 MaccoBas 107151 XHMHYECKOTO
AJIEeMEHTa B COCTMHCHUHT
17 KomnuectBo Bemiectsa. Mob.
MousipHast macca
18 KoaunuectBo BemecrBa. Moib. bubmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
19 KoaunuectBo BemecrBa. Moib. bubmuoreka [JOK
MoumnspHas macca https://m.edsoo.ru/ff0d5230
20 DuU3NYECKUEe U XUMUYECKHUE SBJICHUS. bubmuoreka [JOK
XHUMHUYEeCcKas peakius https://m.edsoo.ru/ff0d37fa
21 | IIpu3HaKM U YCIOBUS MPOTEKAHUS bubnuorexa [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

XUMHUUYECKUX PEaKLINi

https://m.edsoo.ru/ff0d3al6

29 3aKoH COXpaHEHHUsI MAacChl BEIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
23 3aKoH COXpaHEHUsI MaCcChl BEIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHust KoJIMuecTBa, MacChl
24 BEILECTBA [0 YPAaBHEHUAM bubmorexa HOK
HI M . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIni
BrrunciieHust KOJIMuecTBa, MacChl
25 BEILECTBA [0 YPABHEHUAM bubnmorexa LOK
P . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIni
BrrunciieHust KOJIMuecTBa, MacChl
26 BEILECTBA 10 YPABHEHUAM bubmorexa LOK
M . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUI
BrrunciieHus KoJan4decTBa, MacChl
27 BEIIECTBA 0 YPaBHEHUAM bubmorexa HOK
M . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUI
Knaccudukanus xuMmuaeckux
28 €aKIHi (COSMHEHUS, PA3I0KEHUS bubmmorexa [TOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
29 sHIuKIoneaucT. O0oOIIeHne U bubmotera [JOK
H AT Iull https://m.edsoo.ru/ff0d40c4
cHCTEMAaTU3alMA3HaHUH
[ToaroroBka K KOHTPOJILHONPAOOTE
30
Nel
31 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
32 | Bo3agyx — cmech razon. CocraB bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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Bo3ayxa. Kucinopox — anement u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

du3nyeckre 1 XUMHUYIECKHE
CBOICTBa KHCJIOpOAa (peakuuu

bu6mmoreka [IOK

33
OKHUCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
INougatneoboxcumax
CriocoObl nostydeHus: KUCI0po/ia B

34 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK

patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

35 peakuuu, NOHATHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYECKUX PEAKITUSIX
Tommmso (HedTh, yroab U METaH).

36 3ar HSHCI-EI/qu];OS ¢ a, CII0COOBI iro bubmmorexa T[TOK

P %S, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Tpaktuueckas padota Ne 3 o Teme
37 «[Tonyuenue u cobupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHUCTBY»

38 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
dusznueckre U XUMHUYECKHUE

39 CBOMCTBA BOJAOPOJA bubmnorexa [IOK

AIOPOAa- https://m.edsoo.ru/ff0d4dd0
[IpumeHneHneBo10poIa
bu6mmoreka [JOK
40 I1
ORATHE O KUCHOTAX 1 COIIX https://m.edsoo.ru/ff0d50d2
41 CrniocoOsI mostydeHus: BOAOPOia B bubnmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o teme

bubnuoreka [IOK

42 «[Tonyuyenne u cobupanue BOAOPOIA,
7 . P AoPoa https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
43 MonsipHblid 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0béMa, KOJIMYECTBa
44 BEIIECTBA rasza 1o ero M3BeCTHOM bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brrunciaenus 00n€Ma, KOJIMYeCTBA
45 BEILECTBA ra3a 1o €ro U3BECTHOM bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA UJIH 00BEMY
Brruncaenus 006MOB ra3oB MO
46 aBHEHHIO PEAKIIMN HA OCHOBE bubmorexa HOK
P "p " o https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIECHHUI Ta30B
Brruucienus o0bEMOB ra3os 1o
a7 ABHEHHIO pPeaKIH Ha OCHOBE bubmorera [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIEHHUI Ta30B
48 DOu3nYeCKre U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
49 DOu3nYECKUe U XUMUYECKHE bubmuoreka [{OK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
50 CocraB ocHoBanwuil. [lonsitue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIb.
51 HacplienHbie 1 HeHACHIIIEHHbBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s1 BEILECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
52 | Bopa kak pacTBOPHUTEIb. bubnuorexa [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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HaCBIH_[eHHbIC 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBasi J0Jisl BelecTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40

[Ipaktudeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOPOB €

bu6mmoreka [{OK

53 ONpeAeNIEHHON MacCOBOM 10JEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
54 KonTponsnas pabora Ne2 o teme bubnuorexa [JOK
«Kucnmopoa. Bomopona. Boma» https://m.edso0.ru/ff0d6342
55 Oxkcunpl: cocTaB, Kiaccuukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
56 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XuMHUYECKHE CBOMCTBA
S7 KHCJIOTHBIX, OCHOBHBIX U Bu6mmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTepHBIX OKCHUIOB
[Tosnydyenne u XuMHUYECKHE CBOMCTBA
58 KHCIIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCHJIOB
59 OcHoBaHUsI: COCTaB, bubmuoreka [{OK
KJ1accu(uKanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
60 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
61 [TonyyeHue u XUMHYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
62 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
63 | IlomydyeHue u XMMHUYECKHE CBOMCTBA bubnuorexa [IOK
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KHUCJIOT

https://m.edsoo.ru/ff0dfee2

[Tosmydyenne u XuMHUYECKUE CBOMCTBA

bubnuoreka [IOK

64
KHCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHne): HOMEHKIATypa,
65 cnoco((SI)II) I1OJT )eHm[ XI/IMI/I‘{ZIC)KI/Ie bubnmorexa LOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
Conu (cpeaHne): HOMEHKIIATypa,
66 CHOCO((SI)II) n)f)n )CHI/IH XHMHqZSKHe bubmmorexa [TOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTueckas padora Ne 6.
67 Pemenune skcnepuMeHTanbHBIX 33724 bu6moreka [IOK
o TeMe «OCHOBHBIE KJIACCEI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYCCKUX COCAMHCHUIDY
I'eneTn4eckas CBSI3b MEXKITY
68 KJaccaMi HEOPraHUYECKUX bubmmorexa TOK
. P https://m.edsoo.ru/00ad9a50
COeqUHEHNH
['eHeTn4eckas CBSI3b MEXKITY
69 KJ1accaMi HEOPraHUYECKUX bubmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COeqUHEHNH
I'eHeTn4eckas CBSI3b MEXKITY
bu6mmoreka [JOK
70 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COEeqUHEHUI
71 O06o0menue u bubmuoreka [JOK
cUcCTeMaTHU3alI3HaHU I https://m.edsoo.ru/00ad9cb2
7 O06o06mIeHNEe 1 bu6mmoreka [JOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/00ad9cb2
73 KonTtponpHas padota Ne3 o teme bubnuorexa [IOK

"OCHOBHEBIC KJIACChI HCOPraHn4CCKux

https://m.edsoo.ru/00ad9ela
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coequHeHun"

[TepBbie MOTBITKY KIACCUPUKAITUU

74 XUMHUYCCKUX 3JIEMEHTOB. IIoHsATHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
75 IIepnoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/00ada52c
MenpeneeBa
[Tepuonnueckuii 3aKOH U
76 [Iepnoanueckas cucrema bubnuoreka [JOK
XUMHUUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00ada52c
Menneneena
77 Ilepuonpl, rpymnnel, IOATPYIIIIEI bubmorexa LOK
P > TPYITIBL, TOArpyH https://m.edsoo.ru/00ada52¢c
78 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
79 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0UeK
. bu6mmoreka [JOK
80 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
CtpoeHue AIIeKTPOHHBIX 000JI09eK
. bubmuoreka [JOK
81 aToMOB 3JieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bubmuoreka [JOK
82 aToMOB 3J1eMeHTOB [lepnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
83 | XapakTepucTuka XMMHYECKOT'O bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
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3JIEMEHTA IO €0 IMOJIOKEHHUIO B
IIepnoaunueckoii cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/00ada824

XapakTepucTUKa XUMHUYECKOTO
JJIEMEHTA 10 €ro MOJIOKEHUIO B

bu6mmoreka [{OK

84 [Iepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
JUISL pa3BUTHSI HAYKU U NTPAKTUKH. [I. bubnuorexa [JOK
85 .
N. MengaeneeB — y4€HbIN, Mearor u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
3nauenue [lepuoauyeckoro 3akoHa
86 JUISl pa3BATHSI HAYKU U MTPAKTUKH. [I. bubnuoreka [IOK
N. MenpaeneeB — y4€HbIi, eAaror 1 https://m.edsoo.ru/00ada96e
rpaKJaHuH
87 O6061eHue u
cUCTeMaTHu3alusI3HaHUu I
PesepBubIit ypok. O600meHNE 1
88 CI/ICTIC)MaTI/ISZII_:I/I}I :«:HaHI/II711LI / bubmorexa HOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KontponbHas padota Ned4 o teme
89 «CTtpoeHne atoMa. XUMHYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edso0.ru/00adb486
poBepouHasi paboTa
90 DNEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnuoreka [JOK
MHUYECKUXIIEMEHTOB https://m.edsoo.ru/00adaab8
91 HNoHHasgsxuMnuueckascBs3b bubmmorexa [JOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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92 KoBaneHTHasAOJIpHAAXUMUYECKASC 1 bubnuorexka [JOK
BSI3b https://m.edsoo.ru/00adaab8
93 KoBaneHTHasHENOIAPHAIXUMUYECKA 1 bubnuorexa [JOK
SICBSI3b https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
%4 CrenensokncaeHus 1 https:// m.edsocI)_.I ru/00adae28
bubnuorexa [JOK
% CrenensokncaeHus L https:// m.edSO(])_.I ru/00adae28
96 OTtpaboTKa MOJy4YEeHHBIX 3HAHUH TI0 1 bubnuotexa [JOK
teMe "CTeneHb OKucaeHus " https://m.edsoo.ru/00adae28
97 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
98 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuoreka [IOK
99 OxucauTenu ¥ BOCCTAaHOBUTEIHU 1 httos://m.e dsogru 100adb076
PeseprubIit ypok. O6001eHNE 1
10 CHUCTeMaTH3allys 3HAHUH 110 TeMe 1 bubnuoreka [JOK
0 «CTpoeHue aroma. https://m.edsoo.ru/00ad9ch2
XUMUYECKAsICBA3b
10 | PesepsHslil ypok. O6001eHue u 1 bubnuorexa [IOK
1 cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
10 | PesepsHslil ypok. O6001meHue u 1 bubnuorexa LIOK
2 cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 10
I[TPOTPAMME 2
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpoHHbIeU(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YyeHHus BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
0
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [IOK
cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
«IToBTOpEHUE U yriyONeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii 1 bubmuoreka [JOK
0 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaAKIIHUIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
@DaxTopsl, BIUSIOUINE Ha CKOPOCTh 1 bubmmorexa [JOK
Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKUU U MOJO0KEHUE
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XHUMHUYCCKOTO paBHOBCCHUS

OKHCINTEIRHO-BOCCTAHOBUTEILHBIC

bubmuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPONUTHYECKON
10 mucconuanmy. CHIbHBIE U CIIA0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrleypaBHeHusIpeakui bubnmorexa LHOK
yp P https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubnmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa TOK
pedl p https://m.edsoo.ru/00add8h2
IIUCCOLIMAINN
14 [TousaTre o ruapoOIU3ECOIIEN bubmmorexa TOK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 00600 7|
ODICHHUE H CHCTEMATHIAMHMASHAHIH https://m.edsoo.ru/00addd12
16 [IpakTtuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmorexa HOK
p A HHATHA: https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX»
OO011as XxapakTEpUCTUKA TaJIOTEHOB.
18 an:jnqecfne CBlz)I‘/'ICTBa Ha IpUMepe bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMCIIOTa, bubnuorexa [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

bu6mmoreka [{OK

20 «ITonyyeHue COJITHOM KUCIIOTHI,
7 . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
Berarcnenus o ypaBHEHUSM
21 | XUMHYECKHX PCAKLU, €CJIU OJUH U3 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOIU(GUKAIIAHA CEPHI.
23 HaxomljleHHe cepel I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa TOK
P fl https://m.edsoo.ru/00ade64a
pupojie. XMMUYECKUE CBOMCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne u XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 ITOJIyYCHHS CEPHOU KHUCIOTBI bubmotera [JOK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brrunciienue MaccoBoit 0JIM BbIXO/a bubmuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka IeMeHToB VA-
og | TPYMIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoje, pu3nyeckre U XUMHUYECKHUe
cBoiictBa. "KyubviuesAzom" -

https://m.edsoo.ru/00adeeab
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npeonpusmueCamapckouodracmu

AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubmuoreka [IOK

29 CBOICTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[Ipaktudeckas padora Ne 3 o Teme

30 | «Ilomydyenne aMMuaka, U3ydeHHE €ro bubamorexa [OK

. https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEH
aMMOHHUS B KAYECTBE MUHEPATHHBIX

32 yRO6peHHil. bu6moreka [IOK

. https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsI3HEHUEOKPYKAOIIIEHC
peapICOeTMHEHUIMHA30Ta
Docdhop. Oxcnn bocdopa u
33 (bOC(f))OII))Haﬂ KHCH(E))Ta,q)(i)Pl;)3H(‘I\COCKHe u bubmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B Ka4yecTBE

34 MHHEPAJIbHBIX YI00pECHHH. bubnuoreka [JOK
3arps3HeHuenpupoiHoiicpenpidhochaTam https://m.edsoo.ru/00adfc20
u

35 Yraepon, paclipoCTpaHEHUE B IIPUPOJE, bubnunoreka [JOK
(hM3UYEeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u

36 XUMUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
MpOoOJIeMBbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoza (1V)

37 | VYronbHas KHCIOTA U €€ CONH bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o teme

38 "[lonydeHune yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakiiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIC TIOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
39 COEIMHEHUAX yIriepoaa bubnmorexa [TOK
YHIepoaa. https://m.edsoo.ru/00ae054e
Hegmexumuueckasanpomvluiiennocms 8
Camapcxotiobnacmu
40 | KpemHUIT 1 erocoeTMHEHMS Bubnmorexa [JOK
https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«Baxnennine HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KontponbHas padota Ne3 o teme

. bu6mmoreka [IOK
42 «Baxnennine HeMeTaIbl 1 UX
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas perIéTka.
Du3NUeCcKNeCBONCTBAMETAIIIIOB
XuMHUUeCKHEe CBOICTBA METAJIIOB.
44 OJIEKTPOXUMHUUECKUN PSII HAIPSOKEHUI bubmorexa [JOK
p p p https://m.edso0.ru/00ae1156
METAJIJIOB
OO11re cnocoObl MoJTy4eHNs] METaJIOB.
bu6mmoreka [JOK
45 CrnnaBel. BerancneHus mo ypaBHEeHHUSIM

XUMHWYCCKUX peaKuHﬁ, €CJIM OJUH U3

https://m.edsoo.ru/00ael156
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pEeareHToB COAEPKUT NPUMECU

46 | IloHsiTHE O KOPPO3UUMETAIIIOB Bubmnotexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK

47 IHenombiemeTants: https://m.edsocI)_.[ ru/00ael4b2

48 Oxcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubnmorexa [TOK
https://m.edsoo.ru/00ael4b2

49 [IleroyHO3EMENBHBIE METAIIIIBI — bubnuorexa [JOK

KaJbIIMH U MarHui https://m.edsoo.ru/00ael5e8

50 Baxnaennmmecoe TMHEHUIKATBITHS bubmorexa HOK
https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATH3ALUI3HAHUI

59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK

YCTpaHEHHUS https://m.edso0o.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubmmorexa IOK
yerpanenns” https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AJOMHHHH https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

>0 Keseso https:// m.edsoc])_.[ ru/00ael1d86

57 OKcuIpl, TUAPOKCHIBI M cotn skene3a (1) bubnuoreka [JOK

u xenesa (1) https://m.edsoo.ru/00ae35e6

58 | OO06oOIIeHNEe B cCHCTEMAaTH3aUSI3HAHU T

59 IIpaktudeckas pabora Ne 7. Pemenue bubnuorexa [IOK

SKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edsoo.ru/00ae3de8
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«BaxHeuime MeTajuibl 1 UX
COEIUHEHUS)

Beruncienus o ypaBHeHUIM
XUMHUYECKUX PEAKLUH, €CIIU OJIUH U3

peareHTOB JaH B U30BITKE WM COACPIKUT bubnuorexa [JOK
60 1
MIPUMECH. https://m.edsoo.ru/00ae1750
BrranciieHusiMaccoBONI0IMBBIX01AMPO/T
YKTa peakiuu
61 | OOoOmeHue u cucTeMaTH3alusI3HAHUH 1
KonTponsnas pabora Ne4 o teme
62 | «BaxHeWue METa/UTBI B HX 1
COCTMHCHUS
BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM
" " bubnuorexa [JOK
63 | >xu3HU YyenoBeka. Hanpasnenue "Xumus 1
https://m.edsoo.ru/00ae3f50
6 CI1O
XHUMHUYECKOE3arps3HEHUEOKPYKAIOIIEC bubnuoreka [IOK
64 1
pensl https://m.edso0.ru/00ae4270
65 PoJib XuMuu B pelieHrnn 3K0JIOTrHYECKUX 1 bubnuoreka [JOK
npooeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa LIOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

KO}IHPOBepﬂeMOF0p63yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITIOHATUS)

1.1

PACKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHIH:
aToOM, MOJICKyJa, XHMHYECKHU 3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BENIECTBO, CMECh (OHOPOTHAS H
HEOJIHOPOJIHAS),  BAJIEHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi M MOJICKYJIsIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi OIS
XHUMHYECKOTO JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, XUMHUYECKas peakmus, KiaccuduKaus
PEaKIHii: peaknuu COCIMHEHMS, peaxkuuu
pa3JIoKEHUs], Peaklliu 3aMEIICHHUsI, PEaKIIui OOMEeHa,
9K30- H DOHAOTCPMHYCCKHE PEAKIMH, TEIJIOBOM
3 eKT peaknuu, pacTBOp, MaccoBasi JOJIsl BENIECTBA

(polieHTHAs KOHIEHTPALUs) B pacTBOpPE

1.2

HILUIIOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XUMHUYECKUX TTOHITHH U IIPUMCHATH 3TU IIOHATHA IIPU

OIIMCaHMUM BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

HUCIIOJIB30BAaThb XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ

XUMHUYCCKUX peaKLII/Iﬁ

1.4

PacKpbIBaTb CMBICII 3daKOHOB COXpAHCHUA MAaCChI
BCIICCTB, IIOCTOAHCTBA CcoCTaBa, dTOMHO-

MOJICKYJIIPHOT'O YYCHUS, 3aKOHA ABOFaIIpo

1.5

OonpcCACiiiTb BaJICHTHOCTL ATOMOB 3JICMCHTOB B




6I/IHapHLIX COCIUHCHUAX

1.6

KJIACCH(PUIIMPOBATH XUMHUUYECKUE PEAKIHH (IO YUCITY
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILIECTB, IO

TETIOBOMY AP PEKTY)

1.7

BBIUUCIIATH  OTHOCHUTEIIBHYK)  MOJIEKYJSIDHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o ¢popMylie CoeTMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TTO3HAHUS
—  HaOmrofieHWe, W3MEpEHHue, MOJEIMPOBAHUE,

JKCIIEPUMEHT (peasbHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEACTABUTENIN

HEOPraHNYCCKUX BEIICCTB»

2.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX TOHSTHH:

OKCH/]I, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIpCACIIATh IPHUHATJICKHOCTD BCIIICCTB K

ompenenéHHOMY Kilaccy COeIUHEHHH o ¢popmyaam

2.3

KJIaCCU(PHUIIMPOBATbHEOPraHUUECKUE BEIIECTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBO¥CTBa BEIIIECTB Pa3IMIHBIX KJIacCOB,
MOJITBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA

2.5

IMPOIrHO3UPOBATH CBOIiCTBa BCIIECTB B 3aBUCHMOCTH
OT HX Ka4C€CTBCHHOIO COCTaBd, BO3MOXHOCTHU
IMPOTCKAaHUA XUMHNYCCKHX npeBpameHI/Iﬁ B

Pa3JINYHbIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOU
MOCY/I0N M abopaTOpHBIM 000pPYIOBAaHUEM, & TAKKE
mpaBUJIaM 00pallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C HUHCTPYKIHUSMHU IO BBINOJHEHHIO JabOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOTYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEUIECTB (BOJOpPOAAa HM KHCIOPOJa),

IIPUTOTOBJICHUIO  PAacTBOPOB  C  OINPEACIEHHOU




MAacCOBOM  JIOJIEd  PAacTBOPEHHOIO  BEILECTBA,
IJIaHUPOBATh )41 IMpOBOAUTD XUMHUYECCKUEC
HKCIIEPUMEHTHI [0  PAcHO3HABAHUIO  PACTBOPOB
mieJioued M KUCIOT C TIOMOIIBI0 HWHIMKATOPOB

(makmyc, GeHondTaNenH, METHIIOPAHXK U APYTHUE)

2.7

MPOBOJUTH PACYETHl IO YPABHEHUIO XUMHYECKOU

peaknuu

ITo Teme: «Ilepnognueckuit 3akoH u Ilepuoanyeckas
cucteMa xumudeckux sneMeHToB J[. . Menpeneena.
Crpoenue aTOMOB. XUMHUYECKAsICBA3D.

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC pEeaKkum»

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSITHH:
AIpO aTroma, JJIEKTPOHHBIM CJOW aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBS3b,
noJiApHasi M  HEMOJIApHas. KOBAJIEHTHas  CBS3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHUOH, CTCIICHb OKHUCJICHHUA

3.2

KJ'IaCCI/I(1)I/IHI/IpOBaTBXI/IMI/I‘IeCKI/IGBHGMeHTBI

3.3

OTMCBHIBATh U XapaKTEPH30BaTh TaOIUUYHYIO GOpMY
[lepnoanueckoil CUCTEMBI XMMHYECKUX SJIEMEHTOB:
pas3ianyath HOHSTUS «TJ1aBHas MoArpymmna
(Arpynma)» u «mobounas moarpymnmna (brpymma)y,

«MaJiple» U «OO0JIbIIHEY IICPHUOAbI

3.4

packpbiBaTh cmbici [lepuoanueckoro 3akona [[.U.
Menpeneesa: JEMOHCTPUPOBATh MMOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBONCTB XMMHYECKHX
9JIEMEHTOB OT uX mosoxeHus B Ilepuomumueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HAYCHHUS, KOTOPHIE HMECIOTCS B
tabnmune «llepuoanueckas cucreMa XUMHYECKHX
snemenToB .M. MeHaeneeBa» C  4YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX
JJIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPEACICHUE MX IO AJIEKTPOHHBIM

CJI0SIM)




3.6

OonpCAC/IATb  CTCIICHb  OKHUCJIICHUA  JJICMCHTOB B

6I/IHapHLIX COCIUHCHUAX

3.7

ONpeNeNsATh BUJ XUMHUYECKON CBS3M (KOBaJCHTHAs U

I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

9 KUIIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMUYECKasT PEAKIIUS»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITUMN:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS TUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuy,
OKHUCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKuuu,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE WU
BOCCTAHOBJICHME,  aJUIOTPONUs,  aM(OTEpHOCTb,
XUMHYecKas  CBA3b  (KOBaJEHTHAas,  HOHHAf,
MeTajuIn4ecKas), KpHUCTalIn4yecKas peérka,

CIlJIaBbl, CKOPOCTb XUMHYECKOH pC€aKnuu

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI B IIPUMCHATH OTU IIOHATHSA IIPU

OIIMCaHHUHM BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

COCTaBIIATh ypaBHEHUS ANEKTPOJUTUYECKON
JUACCOLMAIIMY KUCJIOT, IeJ0Yeld U COJIEeH, MOJHbBIE U

COKpaH_[éHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PacCKphLIBATh CYIIHOCTDb OKHCIIMTCIBbHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ MoCpeaAcCTBOM

COCTaBJICHUA DJICKTPOHHOTO OaraHca 3TUX peaKI_lI/Iﬁ

1.5

MMPOBOIUTH paC‘IéTLI 0 YpaBHCHHIO XHMHUYECKOM

peaxiuu

IIo Temam: «Hemeramibsl W HMX COCOUHEHHUS» U

«MeTallibl U UX COSIMHEHU




2.1

XapaKkTepHu30BaTh (omuchIBaTH) obmne u
CHeU(PUIECKHe XUMHUYECKHE CBOWCTBA TPOCTHIX H
CIOXHBIX  BEIECTB, NOJATBEpPXKJasi  OMHMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.2

COCTaBJIATh YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIITUX
CyIICCTBOBAHHEC TCHETHYCCKOM CBA3U MCKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBa BCUICCTB B 3aBHCUMOCTHU
oT ux CTPOCHHA, BO3MO>XHOCTHU MMPOTCKAHHUA

XUMHUYECKNX IIPEBPALLECHHUM B PAa3JINYHBIX YCIOBHSX

24

CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XUMHYECKOU
MOCYZI0N M JIaGOpaTOPHBIM OOOPYIOBAHHMEM, a TAKKE
MIpaBHJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUN
C HUHCTPYKIUAMHU 110 BBIIIOJTHCHHUIO na60paT0pHHx
XUMHWYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HbIX BEMIECTB (aMMHaKa W YTJIEKHCIIOTO

rasa)

2.5

IPOBOTUTH peaxiuy, MO ITBEPIK IAIOIIIHE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM ITyTEM XJIOPHI-, OpPOMHI,
noaua, kapOonar, ¢ocdar, cuiaukar, cyiabdar,
THIPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX

pacTBOpaxX HCOPraHM4YECCKMUX BCIUICCTB

ITo Teme: «Xumus u OKpYyKaromas cpeaa»

3.1

paCcKpbIBaTb CMbICJI OCHOBHBLIX XUMHUYCCKHUX MMOHSATHH:

ITJIK BemiecTBa; KOppO3us METAIIIOB

3.2

OPUMEHATh OCHOBHBIC OIEPAlldHd  MBICIHTEIBHOM
NESITEeIPHOCTH — aHalu3 W CHHTE3, CpaBHCHHE,
000011IeHHE, CHCTEMATHU3AIIHIO, BBISIBJIEHHE
NPUYHHHO-CJICICTBCHHBIX CBSI3eH — IS W3Y4YCHHSI
CBOWCTB  BEIIECTB W  XUMHYECKUX  PCAKIIHIA;
€CTeCTBEHHOHAYYHBIC METOIbI [O3HAHUS  —

Ha6.IIIOILCHI/IC, HU3MEPCHUC, MOJCIINPOBAHUC,




AKCIEPUMEHT (peabHbIil U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/IC IIOHATHUA

1.1

[Ipenmer xumun. Ponp XMMUU B JKM3HHM YEJNOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena Hu BEIIECTBA. Ddu3nyecknecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHNCBCILICCTB

1.2

Ilonsatue o METOJaX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMmudeckue dnaeMeHTHl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUCHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOAHCTBA  cocTraBa  BemecTB.  OTHOcUTenbHass  aroMHas  Macca.
OTtHocuTenbHasIMOJEKYIIpHasMacca. MaccoBasJ0IAXUMUYECKOTOIEMEHTA B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHUIL BEIIECTBA.

PacuérbinodopmynaMXuMU4ecKUXCOEAMHEHNUN

1.6

Ou3nyecKkue U XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakuus U e€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE ypaBHeHH. Kimaccudukamms

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

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCYI0H, C IPaBUIaAMHU
paboTel B Jabopatopuu H npuéMamMu oOpamieHus ¢ J1abopaTopHBIM
00OpyJIOBaHHEM, H3yY€HHE M ONHCaHUue (U3NYECKUX CBOWCTB 0Opa3loB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYECKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIKE, KAIICHUE W KOHJICHCAIIHMs BOJbI) U
XUMHYECKUX  (TOpeHHe CBeYHM, NpPOKATMBAaHUE METHOM  IPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCIOTOM) sIBIEHHH, HaOMIOeHHe W ONUCaHHe
NPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakmuil  (pa3iokeHwe caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokKeHHe THAPOKCHIA
Memu(ll) mpu HarpeBaHWM, B3aMMOJIEHCTBHE jKele3a C PACTBOPOM COJH

memu(ll), m3ydenwe cmocoOoOB pazaeneHusi cMecedl (C TMOMOIIBIO MAarHuTa,




(¢bunbTpOBaHUE, BBIIAPUBAHKE, AUCTUJUIAIMS, XpomaTorpadus), MpOBEACHUE
OYMCTKH MTOBAPEHHOM COJIM, HAOJIIOICHUE U ONHCAHKUE PE3YyIbTAaTOB MPOBEACHUS
OIIBITA, WLIIOCTPUPYIOLIEIO0 3aKOH COXPAHEHUs MAacChl, CO3JAHUE MOAENeH

MOJIEKYII (IIapOCTEPHKHEBBIX )

BaxuelmmenpeacTaBUTEIIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3myxa. Kuciaopox — amemeHT m mpocrtoe
BemecTBo. HaxoxaeHue Kuciopoaa B MpUpOZe, (U3UUECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciopona. CriocoOsbl
MONydeHWs  Kuciopoga B JabopaTopu ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPOJIE. O30H -

AIJIOTPOTHASIMO JU(PUKALUSKUCIOPO/Ia

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKIMKi, TEPMOXUMUYECKHE YPAaBHEHUS, K30~
1 3HJIOTEPMHUYECKUE peakuyu. TOIIMBO: yrojb U METaH. 3arps3HEHUE BO3/1yXa,

yCcUJIEeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bonopon — anemeHT u mpocroe BemectBo. HaxokneHne Bogopoaa B HPUPOJE,
¢u3nueckre W XUMHYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOObI IOydYEeHHsI.

Kuciote! u conu

2.4

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

2.5

®duznyeckue CcBoWicTBa Boabl. Boma kak  pactBopuTenb.  PacTBOpBHI.
HacplinienHple M1 HEHAChIILIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast A07ns BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBAa BOJIbI.
OcHoBanus. Ponb pacTBOpoB B mpupojie U B XKU3HM ueioBeka. Kpyrosopor
BOJIbI B IpHUpoJIe. 3arps3HeHUEPUPOTHBIXBO/I. Oxpana u

OYHCTKAIIPUPOAHBIXBO

2.6

Knaccudukanus nHeopranmyeckux coeaumHeHuit. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpasywomiue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHBIE) W
Hecolieo0pa3yrolue. Howmenxkmnarypa OKCH/IOB. duznueckue u

XUMHUYECKHECBONCTBAOKCHUIOB. HOJ'IY‘IGHI/IGOKCI/I)IOB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
OCHOBAHUS. HomenknarypaocHOBaHHUH. dusnueckue "

XUMHUUYECKMECBONCTBAOCHOBAaHUM. [losryueHneocHoBaHu

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamakrtmBHoctuMeTauioB H.H. bekxetosa.

HOJ'Iy‘-IeHI/IeKI/ICJ'IOT

2.9

Comu. Homenknatypa coneil. dusnueckne MU XMMHUYECKHE CBOMCTBA COJIEH.




ITonyyenuecoien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHHE  COJEP)KAHUS
KHCJIOpOJia B BO3JyXe, MOJY4YeHHE, COOMpaHHE, PAacllO3HABAHME U H3y4EHUE
CBOMCTB KMCIIOpOJia, HAaOJIIOJIEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U IPEKpalleHUs] TopeHus (1oxapa), 03HAKOMJIIEHHUE C
oOpa3uaMu OKCHUIOB M OIMCAHUE HUX CBOMCTB, IOJIyu€HUE, coOUpaHHe,
pacrno3HaBaHUe M HM3y4eHHE CBOICTB BOJOpoAa (FOpEeHHE), B3aMMOJEHCTBHE
BoJjiopoaa ¢ okcuaoM Menu(ll) (BO3MOXKHO MCTOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJieHue 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIETOBaHUE
OCOOEHHOCTENl PAcTBOPEHMsI BEIIECTB C Pa3JIU4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICICTBHE BOABI C MeTalJIaMH (HaTpUeM M KaJbI[UEM)
(BO3MOXKHO HCIIOJIb30BAHHWE BHUAECOMATEpUaOB), OIpEAEIeHHEe pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJIEHWE W3MEHEHHS
OKpackM MHIMKATOPOB B pacTBOpax KHUCJIOT U IIeJouYel, H3ydYeHue
B3aumoeiicTBus okcuna meau(ll) ¢ pacTBopomM CepHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajyla JpyruM M3 pacTBopa COJIM, PpELICHHE
SKCIIEPUMEHTAJIbHBIX 33/a4 Mo TeMe «Baxueiimme kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Mengeneea. CTpoeHue aTOMOB. XUMUYECKasACBA3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHU

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHUYECKHUX »JIeMeHTOB. IloHsaTtue o
Ipynmnax CXOAHBIX 3JIEMCHTOB (menquHe H IMCIOYHO3CMCIBHBIC MCTAaAJJIbI,
T'aJIOI'CHBI, HHCPTHLIC ra31>1). BJICMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI U TUAPOKCUbI

3.2

[Tepuonnueckuii 3axoH. [lepuoanueckas cucteMa XuMHIECKUX d1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopMbI
[lepuonnueckort cucremel xumuueckux a3nemeHtoB J[.M. Menneneesa.
[lepronsl u rpynmel. PU3HMYECKUM CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX Aaep. H3oTonsl. SHCKTI)OHBI. CTpOCHI/Ie




AJIEKTPOHHBIX 00OJIOYEK aTOMOB TeEpBbIX 20 XHMHUYECKUX DJIEMEHTOB
[Iepuoguueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMMUYECKUX DIIEMEHTOB,
METaJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpylmaM M IEPHOJaM.
3unauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHS Hayku WU npaktuku. .M. MenpaeneeB — y4€Hbld U

rpaxJaHuH

3.5

Xumuueckasi CBs3b. KoBaneHTHas (ToJisipHas W HEMOJIApHAs)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJECHCTBHE THJAPOKCHUIA LMHKA C pacTBOpaMU KHCIOT H
[IE0YEel, MPOBEACHHUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMbliidJIeMEHTCOIEPKAHMS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XumMudeckux sneMmeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KaIMs, KaJIbIHUSI W HX
COCIMHCHUN B COOTBETCTBHHU C TMOJIOKCHHEM 3JeMeHTOB B [lepuoamdeckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHUCHUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHH‘ICCKOﬁ peH_IéTKI/I
1 BUJAa XUMHUYECKOH CBSI3H. KJIaCCI/I(bI/IKaLII/IH U HOMCHKJIaTypa HCOPTaHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCcaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUUECKUX peakiMid Mo pa3In4HbIM MpH3HaKaM (10 YHCITY U

COCTaBy YYAaCTBYKOIIIUX B PpCAKOWU BCIICCTB, IIO TCIIJIOBOMY 3(b(beKTy, 10




U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I, 110
y4acTUIO KaraauzaTopa). JK30- u SHAOTEPMUUYECKUE  PEaKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonsarue o CKOpPOCTH XUMHYISCKOM pcaknuuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX M I'€TePOTreHHBIX peakuusax. IIoHsaTne 0 XMMHUYECKOM PaBHOBECHUMU.
@akTOophl, BIMAKOIIME HA CKOPOCTh XHMHUYECKOW pEaKIMM M IOJIOKECHHE

XHUMHYCCKOT'O PaBHOBCCHUSA

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, NIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakiuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUH C HCIOJB30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON TUCCOLMALMU. DJIEKTPOJUTHI U HEIJIEKTPOIHUTHI.
Karnonsl, annonsl. MexaHn3M AMCCONMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU
xumMudeckor cBs3u. CreneHp aucconuanuu. CUIbHBIE U CIa0ble dJIEKTPOJIHUTEHI.
Peaknun moHHOTrOo OOMEHa. YCIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHBIE HOHHBIE ypaBHEHUs peakunid. CBONCTBa KHUCIOT,
OCHOBaHMUHW W COJiel B CBETE TPEACTABICHUH 00 DIEKTPOIUTHIECCKOMN

nucconranuu. KauectBeHHble peakiinu HauoHsbl. [loHsTHE O THAPOTIM3ECOICH

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHU KPUCTAIMYECKUX
pelIETOK HEOpPraHMYeCcKHX BEIIECTB — METAIOB U HEMETauloB (rpadura u
anMasa), CIOKHBIX BEIIeCTB (XJIoOpuJa HATpus); HUCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKIHH OT BO3JCHCTBUS pPA3NIUYHBIX (PAKTOPOB;
UCCIIEJIOBAaHNE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KUCJIOT, Imejaodell U cojeil  (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, HWUIIOCTPUPYIOUIUX  MPU3HAKH
IpOTEKaHUs peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIJECICHUE ra3a,
0o0pa3oBaHUE BOJbl); OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEaKIuil (TOpeHue, peakluu pPas3IoKEeHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPTraHUYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoeamHeHU

2.1

061_[[215{ XapaKTCPUCTHKA  T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHUA. CTpOGHI/Ie 151 (I)I/BI/I‘IGCKI/IC CBOMCTBA MMPOCTBIX
BCIICCTB — TaJIOI'CHOB. XUMHUUYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC ¢ MCTalllaMH, HCEMCTallllaMu, menoann). XJ'IOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XMMHUYECKHE CBOWMCTBA, MOJIyd€HUE, IpUMEHEHHe. [leiicTBue
XJIOpa M XJOpPOBOJOPOJa HAa OpPraHu3M 4YeJIOBeKa. BaxkHeHmuexnopuabl Hu

HWXHAXO0XJAEHUE B IPUPOJIE

2.2

Obmas xapaxkrtepuctuka 31eMeHTOB VIA-rpynnel. OcoGeHHOCTH CTpoeHus
aTOMOB, XapaKTepHbIE CcTeNeHn okucieHus. CTpoeHne u (u3NYecKue CBOICTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHbBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOICTBa cepbl. CepoBOIOpPOJ, CTPOCHHE,
¢u3nveckne M XUMHYECKHE CBOMCTBa. OKCHABI Cepbl Kak MpPEICTaBUTEIN
KHCIIOTHBIX OKCHI0B. CepHas KucioTa, (pu3nueckue M XMMHUYECKHE CBOWCTBA
(oOmme kak mpelacTaBUTEN Kiacca KUCIOT U crneurduueckue). XUMHUYECKUe
peakiuuu, JeKalle B OCHOBE IMPOMBIIIIEHHOIO croco0a MOJIydeHUs CepHOU
kucnoTsl. Ilpumenenue. Coiau cepHOW KHUCIOThHI, KaueCTBEHHAs peaklys Ha
cynbdar-uoH. Haxoxaenue cepel U €€ coelnHEHUI B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl COSIUHEHUSMH Cepbl (KUCIOTHBIE OXKIIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepuctuka 35eMeHTOB VA-rpynnbl. OcOOE€HHOCTH CTpOEHUus
aTOMOB, XapaKTepHbIE CTETIEHU OKHUCIIEHUS. A30T, paCIpOCTpPaHEHUE B IPUPO/IE,
(dbu3uveckne U XuMHYeCcKre cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHHSI, UX PU3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauectBenHas
peakiusi Ha MOHbI aMMOHHMs. A30THasi KUCJIOTa, €€ moiyyeHue, pusnveckue u
XMMHUYECKHE CcBOWcTBa (oOmIMe Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lVcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayecTBE
MUHEPATBHBIX YyOOOpeHuil. XHUMHUYECKOe 3arpsi3HEHUE OKpYKAIOIIeH cpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC [OXKIHW, 3arps3HEHUE BO3yXa, MOYBHI U

BOJIOEMOB)

2.4

®docdop, amrorpornHble Moaudukanuu Gocdopa, GU3HMUECKHE U XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kuciora, QuUUYECKHe U
XUMUYECKHE CBOWCTBA, MOJTy4CHUE. Hcnonws3oanuedocharon B

KaueCTBEMHUHEPAIbHBIXY00peHHit

2.5

OOmiast xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OCOGEHHOCTH CTPOCHMS
aTOMOB, XapakKTEpPHble CTENEHH OKHUCICHMs.  YTIJIepoJ,  aJUIOTPOIIHBIE
MoIuGUKAIMK, PaclpOCTpPaHEHWE B MpPHPOJE, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa. Ancopouusi. Kpyrosoport yrieposaa B npupojae. OKCuabl yriepoja, ux

(I)I/I3I/I‘-IGCKI/IG n XHMHYCCKUC CBOﬁCTBa, JIeNCTBUE Ha KHUBBIE OpraHu3Mbl,




MOJIYYCHHUEC U INPUMCHCHHUC. DKOJIOTHYECKUE HpO6HeMLI, CBsI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rno0aNbHOTO TOTEIJICHHUS KJIMMAaTa; MapPHUKOBBIN
a¢dekt. YrompHas KUCIOTa U € COMU, NX (PU3NYeCKHe U XUMUYECKHE CBOMCTBA,
IMMOJIy4d€HUEC U IPHUMCHCHUC. KauecTBennas pcakuusa Ha Kap6OHaT'I/IOHI)I.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTHU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriaepona (MeTaH, 9TaH, STWJICH, AalleTHJICH, 3TaHOJ, TJMIEPUH, YKCYCHAas
kuciora). Ux cocraB u xumuueckoe crtpoeHue. [lonsitue o OumoJIOrHUECKH
BaKHBIX BEIIECTBAX: KUpPaX, O€IKax, yrIeBOAaX — U UX POJIM B KU3HH YEJIOBEKA.

MaTCpI/IaHBHOCGI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeopFaHI/ILIeCKI/IXCOG,I[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOWCTBA, MOJIyYeHUE U IPUMEHEHHE.
Coemunenuss kpemHusi B mpupone. OOmme mnpeactaBieHus o0 OKCHIE
kpemauA(1V) u xpemaueBoit kucinore. CUIMKATBI, UX WCIIOJIH30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHeline CcTpouTelnbHbIE MaTepUalbl:
KEepaMHKa, CTEKIIO, IIEMCHT, OcToH, XKee300eToH.
[Ipo061emMbI6e30MacHOTOUCTIOIB30BAHUACTPOUTENBHBIXMATEPHAIOB B

MOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HM3ydeHHE OOpasloB HEOPraHHMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHUI-
WOHBI M HAOIOJICHWE TPU3HAKOB WX TPOTEKAHUS; OIBITHI, OTPAKAIOIINE
(bu3uYeCcCKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOIEHHWE IIpolecca
oOyrinuBaHUs caxapa IOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOW KUCIIOTHI;
U3y4eHHE XMMHUYECKHX CBOWCTB pa30aBlIEHHOW CEPHOUM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOAeHHWE TNpuU3HAKa e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PU3HUYECKHUMH CBOMCTBaMHM a30Ta, pocdopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), OOpa3amu
a30THBIX U (pochOpHBIX ynoOpeHuil; moiaydeHue, coonpaHue, pacrio3HaBaHue U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAaYECTBEHHBIX pEaKUHMi Ha HOH
aMmMoHHMsT W (ochaT-MOH U H3ydEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJICOMATEPHUANIOB); HM3YyUYEHHUE MOJENEH KPHUCTATTMYECKUX

peméTok anMmasa, rpadura, QymuiepeHa; 03HaKOMICHHE C MPOLIECCOM aCOPOIIH




PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTHUBOTIA3a;
HOJIy4eHHe, COOMpaHue, paclio3HaBaHUe U U3yUEHHUE CBOWUCTB YIIIEKHUCIIOTO Ta3a;
IIPOBE/ICHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT- M CHIIMKAT-UOHBI U U3Y4YEHUE
IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIIEHHE C TNPOAYKIHUEH CHIMKATHON
IIPOMBILUICHHOCTH; PELICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHeumme

HEMCTAJJIBI 1 UX COCAUHCHU

Merannsl u HUXCOCIUMHCHU A

3.1

OO6mas xapakTepUCTHKa XMMHUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmdeckod cucreme XuUMHUYeCKHMX anemeHToB J[.M.
MeneneeBa u ctpoeHus atoMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl  KpHUCTaUIMyeckass  pemeéTka.  OJNEKTPOXUMHUYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUEe CBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTtaiioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, JAIOpATIOMUHUI, OpOoH3a) U UX MIPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[llenounble MeTamibl: nonoxkeHue B llepuwoanueckodl cucTeMe XUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HaxO0XXJCHUE B MPHUPO/IE.
dusnveckue U XUMHIECKHE CBOWCTBA (Ha mpuMepe HaTpus B Kanus). OKCUIbl U
TUAPOKCHABI ~ HaTpus W Kauusg.  [IpuMeHEeHUeneIOUYHbIXMETAIJIOB |

UXCOETUHEHUN

3.4

[llemouyHo3eMenbHBIC  METAUIBl MarHud W KaJblUH: IIOJIOXKCHHE B
[Tepuoanueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblus. BaxHeWme cOoeIWHEHHS Kalblus (OKCHJ, THAPOKCHI,

conn). 2KECTKOCTHBOIBI M CIIOCOOBICEYCTPAaHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘IGCKOfI CUCTEMEC XMMHNUYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKICHUC B IIPUPOIL. ®dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMMHUS. AM(bOTepHLIe CBOMCTBA OKCHJA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Keneso: nonoxxeHue B HepHOHquCKOﬁ CHUCTCMC XUMHUYCCKUX JJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHUEC AaTOMa; HAXOXKJACHUC B TPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI U COJIN )KCJ'IC33.(”) nu

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMH MCTAJIJIOB U CIIJIaBOB,




UX (U3NYECKUMU CBOWCTBAMU; H3YYCHHE PE3YJIBTaTOB KOPPO3UU METAJLIOB
(BO3MOXKHO MCHOJIB30BaHUE BUIECOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJA KalbllMsi W HATPUS C BOJOW  (BO3MOXHO  HCIOJb30BAaHUE
BUCOMATEPHAJIOB); UCCIIEOBAHUE CBOWCTB XECTKOW BOJBI; MpOIEcca TOPEHHS
xKele3a B KHCI0poe (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUANIOB); IPHU3HAKOB
IMPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajgbnusi, aJIOMUHHA,
nuHka, xene3a(ll) u xenesa(lll), mequ(ll); HaGnrogeHne u onMcaHue MPOIECCOB
OKpalllMBaHWd IUIaMCHHM HOHAMWU HATpHd, Kajlud W KaJlblHAd (BOSMO)KHO
WCIOJIb30BaHNE BHJICOMATEPHANIOB); HCCIeA0BaHUE aM(OTEPHBIX CBOMHCTB
TUAPOKCHJA AJTOMHHUA W TUAPOKCHJA HHUHKA, PCIICHHUE SKCICPUMCHTAJIBHBIX

3a1a4 1Mo TeMe «BakHeHI111e MeTabl U UX COETUHEHUS

XHUMHS ¥ OKpyKarouascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M marepuanbl B MOBCEIHEBHOU
JKU3HHU 4YeJloBeKa. XHUMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peaknuuii B ObITy. [lepBasmoMOmbIpuXUMHUYECKHUX0KOTaX U

OTpaBJICHUSIX

4.2

OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIen
cpenbl [IJIK. Pons xumum B pemieHuH 3Kojorudeckux mpobiem. [IpupomHbie
WCTOYHUKU YTJIEBOJIOPOJOB (Yrojb, MPUPOIHBIM Tra3, HE(PTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3yYeHHEe 00pa3loB MaTepuaioB (CTEKIJIO, CILIaBbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMBbl
OCHOBHOT'0 00111ero 00pa3oBaHMs HA OCHOBeE
oroc

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, MOHHUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHUYECKOMU
HayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIell KyJabTypbl U MpaKTHYECKOU
JIEATEIBHOCTH 4YEJIOBEKA B YCIOBHUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAHUE MECTa XUMHUH Cpelu IPYTrux

C€CTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX METOAAax IIO3HAHHA, B TOM YHUCIC
OKCIICPUMCHTAJIBHBIX W TCEOPETHYCCKUX METOAax
HCCIICA0BaHMA BCHICCTB W H3YYCHUA XHUMHUYCCKHX
peaKHHﬁ; YMCHHUE HCIOJB30BATh MOJCIN  IJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccuoHanbHON  JIEATENBHOCTH,
CBA3aHHBIX C  XUMHUEH W COBPEMEHHBIMU
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
XMMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oynmyiiei
npodeccuoHanbHOM ~ JESITENPHOCTH UM CHENaTh
OCO3HAHHBII BBIOOp XHMMHUU KaK MPOPUIHHOTO
npeAMeTa MpU MEpPeXOoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHuUs

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHUE
MIPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIIHOYAcCT:

2.1

BaXHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYCCKHI




AJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE H
CJI0)KHOE BEUIECTBO, OJHOPOJHAs U HEOJHOPOIHAS
CMCCb, OTHOCHUTCJIBHBIC aTOMHAasd MW MOJICKYJIIpHAsA
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIPHAL
Macca, MOJIIpHBIE ~ 00BEM, OKCHJ,  KHUCIOTAa,
OCHOBAaHME, COJIb (CpelnHssl), XUMHUECKas peaKius,
peakuuu  COEIAMHEHMs, peakUM  pa3joKeHus,
peakuuu 3aMelleHHs, PeaKuu OOMEeHa, TEeIJIOBOH
abhdexT peakuuu, IK30- U SHAOTEPMHUUECKHE
peakiuu, pacTBOp, MaccoBasl 0Nl XHMHUYECKOTO
JJIeMEHTa B COEIMHEHMH, MaccoBas [0S W
MPOLICHTHAasl KOHLEHTpalMs BELIECTBA B PacTBOpE,
AIpO aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opbuTtanb, paauyc aroMa, BAJIEHTHOCTb, CTEIEHb
OKHMCJICHUA, XUMHUYECKaA CBA3b,
ANEKTPOOTPULIATEIBHOCTD, MOJIIPHAS WM HEMOJIIpHAS
KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, METaJUIMYECKas
CBSI3b, KpHCTAJUINYECKas peléTka (aToMHasi, HOHHas,
MeTaJIMuecKas, MOJICKY/IsIpHas), MOH, KaTHOH,
aHHOH, IEKTPOIIUT u HEBJIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT TUCCOLMALINS, PEaKIIUU HOHHOTO
oOMeHa, OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIE
PEaKLUK, OKUCIUTENIb U BOCCTAHOBHUTENb, OKHUCIICHHE
U BOCCTAaHOBJICHHME,  OJIEKTPOJIM3,  XMMHUYECKOE
paBHOBecue, oOpaTHMble U HEOOpaTHMbIE PEaAKLUH,
CKOpPOCTh XUMUYECKOM peakuuu, karanuzatop, I1/IK,

KOppOo3usad METAJIJIOB, CILIABbI

OCHOBOIIOJIararomuec 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoauueckui 3akoH J[.U.

2:2 MeHpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUU XUMHUHU: aATOMHO-MOJIEKYJSIpHAsE Teopus,

' TEOPHS IEKTPOIUTHUECKON TUCCOLMALUN

3 Binanenue ocHoBaMHM XMMHYECKOW TIpaMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIb30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPHUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu IIPUPOTHBIX HUCTOYHUKOB
YIICBOJIOPOIOB (YIJIsl, IPUPOTHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$IﬁCTBC, Ha IIPOU3BOACTBE U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBeKa; YMEHHE MPOTHO3HPOBATH
BJIMAHUEC BCIICCTB W XHUMHUCCKHUX IIPOLCCCOB Ha

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MWHTCIPHUPOBATE XWUMHYCCKHUC 3HAHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIM4yue  ombiTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydHas U
Hay4HO-TIOMYJIsIpHAs JIUTEpaTypa, CIIOBApH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BENIECTBAX, HMX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHEHHH W YMEHHE WCIOJb30BaTh €€ Ui

peUicHuA yqe6Ho -II03HaBAaTCJIbHBIX 3a1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJINYECKOTO $I3bIKA XHMHHU JJISI COCTaBIICHUS
dbopMyn HEOPraHWYECKUX BEIIECTB, ypaBHEHUU
XUMHYECKUX pEeakUui; OCHOBAMU XUMHUYECKOM

Homenknarypsl (IUPAC u TpuBHalibHOIN)

VYMmeHne oOBICHATH CBS3b IIOJIOXKEHHS DJJIEMEHTAa B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHUMHUYCCKHUX
OJICMCHTOB (COCTaB U 3apiaa daapa, 061uee YHUCJI0
3HeKTpOHOB), pacipeacjicHueM  3JICKTPOHOB 11O
OHEPIrCTUYCCKUM YPOBHAM 4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJIusd U KaJIbIIHUA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




ANIEKTPOOTPUIIATENBHOCTD), MPOCTBIX U  CIOKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoanueckoit cucreme (B MaybIX IEpUOAAX U

[VIaBHBIX MOATPYINIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma
7 YMmenuekinaccupuImpoBaTh:
7.1 XUMHYECKUEITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIeCTBA
7.3 XUMHUYECKUE PEaKINN
8 YMeHueonpeaensiTh:
8.1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XUMHYCCKHX
' 3JIEMEHTOB, 3apsiI HOHA
8.9 BUJ XMUMHUYECKOW CBSI3M U THUI KPUCTAIIMYECKOU
' CTPYKTYPBI B COSTUHCHHSIX
83 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIISCTB
' (KUCTIOT, OCHOBAHUIA)
8.4 OKHUCJIMTEh U BOCCTAHOBUTENb
9 Ymenue XapaKkTepHu30BaTh ¢buznueckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,
o1 rpaduT, anaMmas, KpeMHUH, a30T, ¢ocdop, cepa, XjIop,
' HaTpUi, KaJiui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOJAOPOJ,
CEpOBOAOPOJ, OKCUIIBI M TUIAPOKCUIBI MeTaioB |-
9.2 A rpynmn, amromunus, meau (1), nunka, xenesa (Il
. u ), okcumer yraepoma (I u 1V), kpemuus (1V),
azora u dochopa (Il u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas, a30THas1, pochopHas,
yroJibHasi, KpeMHHUEBask KUCIOTa U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBA
9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATH MOJIEKYJISPHBIE W HOHHBIE

10 yYpaBHEHUS PEaKIUii, B TOM YHCJIC:

10.1 PEeaKIMiHOHHOTO0OMEHA

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIHIT
WJLTIOCTPHUP YEOIIHX XHUMHYCCKUC CBOICTBa

10.3 U3YYEHHBIX KJIaccoB  (TpyINIl) HEOPraHUYECKUX
BCIIICCTB

10.4 MOJATBEPKIAIONINX  T'eHETHYECKYI0  B3aHMMOCBSI3b

. MEXTy HUMH

11 YMEHUEBBIYUCIIATH (TIPOBOIUTHPACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl

11.1 BEIIIECTB, MACCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B
COCTMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpaBHEHHSIM XMMHUYECKHUX PEaKIMi M HaXOJUTh

11.4 KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pearcHTOB
WM NPOJIYKTOB peaKuu

12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM  METOJaMH  HAY4YHOTO  IO3HAHUS
(mabmoeHue, U3MEpPEHHE, IKCIIEPUMEHT,

12.1 MOJCIMPOBAHNE) TIPU HW3YYCHUH  BEIIECTB U
XUMHYECKUX SIBICHUI; yMeHHEe CchOopMyIupoBaTh
npoOyieMy U MPEATIOKUTh MyTH €€ pellieHus
Oe3omacHON pabOThl C XMMHYECKUMH BEIIECTBAMU,

12.2 XUMHUYECKON ocyaoi u 1a00paTOPHBIM
00opynoBaHueM
paBHJIaMU 0€30MaCHOTO OOpaIleHH sl C BEIIECTBAMH,
UCTIONIb3YeMBIMU B TIOBCEIHEBHOM  JKH3HH,

12.3 npaBWJIaMd TIOBEJEHHS B LeENsIX cOepeskeHus

300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpCabI;

MOHMMaHWe Bpena (OMACHOCTH) BO3JCHCTBUS Ha




JKABBIC  OpPraHU3Mbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBUICHHUS U TPEIOTBPAIICHUS HUX

BpPEIHOT'O BO3JICUCTBHUS

13

Hannume IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W OmucaHue (U3NYECKUX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MPOTEKaHUs

XUMHUYECKUX PEAKIUI

13.2

M3y4eHHEeCIIoco00BpasieIeHIsICMece i

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyd€HUE BOJOpOJa M HU3YyYEHUE €ro CBOMNCTB;
MOJIyYE€HUE YIJIEKUCIOro Ta3a W M3Y4YEHHE €ro
CBOWCTB;, TMOJy4Ye€HHWE aMMHaKa W H3y4eHUE ero

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB €  OMpEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMyca, METHIJIOpaHKa
u (QeHondramenHa) sl OMpEneICHUs XapakTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HCCICAOBAHHUEC U OIIMCAHHEC CBOICTB HCOPraHn4eCKux
BCIICCTB PA3IINYHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalllaMHM, OKCHUIAaMH
MCTAJIII0B, pacTBOPUMBIMHA n HEPACTBOPHUMbIMHA
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPHUMBIX
OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O METaJllla APYIr'M U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC DJBKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘ICCKa${ JUCCOLINALIUA «Baxneiimnme
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCAUHCHU )




13.8

XMMUYECKHUE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHUS PEaKIUii HOHHOTO OOMeEHa,
KAUEeCTBEHHBIE pEaKUUM Ha IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBL: XJOpUI-, OpPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIIHKAT-
AHHUOHBI, TUAPOKCUIA-WUOHBI, KAaTUOHBI AaMMOHMUA,
MarHus, KajbIus, aTIOMUHUS, *Kene3a (2+) u xenesa

(3+), menu (2+), uHKA

14

YmMmenue:
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IPEJICTaBISITh PE3yIbTaThl KCIIEpUMEHTa B (opme
BBIBOJIOB, JIOKAa3aTeNbCTB, I'padUKOB M TaOIUILl H

BBIABIIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XMMHUYECKUMHU  SBJICHHUSIMH U
npoueccamM, IMPOUCXOJIIIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr000Opasus

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 [lepBoHaYaTBLHBIEXUMUYECKUE TTOHSATHUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass (Gopmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB.
. CTeneHbOKUCICHUS
3aKk0oH TIOCTOSTHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAass aTOMHas Macca.
1.4 OtHOcUTeNnbHAsA MOJIEKYJIApHAs Macca. MaccoBasi 0JIsl XUMUYECKOTO AJIEMEHTA
B COCTMHEHUU
L5 KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nueckue U XUMUYECKHE SIBJIICHUSA. XMMHMUYECKAsl peakuus U €€ NPHU3HAKHU.
' 3aKOHCOXPaHEHUSIMACCHIBEIIECTB. XUMUYECKUE YPABHEHHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB
J.N. MenaeneeBa. CTpoeHUE aTOMOB
[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,
HOMEPOB IIEpUOAA U IPYIIIbI 2JIEMEHTA
Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
2.2 JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB
Ilepuonnueckoit cucremsl [[.1. MeHnneneeBa
3aKOHOMEPHOCTHU B M3MEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, KajblUs (paauyca aToOMOB, O3IEKTPOOTPULIATEIHHOCTH,
2.3 METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) © HUX COCJUHEHUNA B
COOTBETCTBUMU C TMOJOXKEHHEM »HieMeHToB B Ilepuommyeckoil cucreme u
CTPOEHHEM MX aTOMOB
3 Crpoenue BelecTa
Xumuyeckass cBsi3b. KoBaneHTHass (TONsipHasT U HEMOJIAPHAsl)  CBSI3b.
3.1 DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dyeMeHTOB.  MoHHas  CBs3b.

MerannnyeckascBs3b




3.2

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

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Meranns u NXCOCANHCHNA

4.1

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

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue MW XMMUYECKHME CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:

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

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, Marauvda n KaJlb1Iu4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSAHATIPSHKEHUMMETAIIIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yramepoma(ll, 1V), xkpemuusa(lV).

HOHy‘IeHI/IeOKCI/IHOBHeMeTaIIHOB

4.6

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

xeresa(ll, 11).IToaydeHueokCHI0BMETAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  QIIOMHHMSA, JKene3a, UuHKa). llomydeHueocHoBanuii u

aM(pOTEPHBIXTHUAPOKCHIOB

4.8

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

HonyquI/Ie KHUCJIOT

4.9

OOue xuMudeckue cBoiicTBa cpenux coneil. [lomydenneconei

4.10

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

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTyYeHUSIMETATIIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

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

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

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

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

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIIBHEIC pCaKknuu. OKUCIIHTEIN U BOCCTaHOBHTCIIMU.
HpOHeCCBIOKI/ICJ'IeHI/Ifl n BOCCTAaHOBJICHUA.

DNeKTPOHHBIN0ATaHCOKUCIUTEILHOBOCCTAHOBUTEIBHON PeaKuu

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJIUTHI. CTeNeHbANCCOIUaIlin

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpyXaronjasicpeaa

6.1

BemiectBa u marepuanbl B MOBCEIHEBHOW KU3HU 4eloOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO)KOFaX " OTPABJICHHUAX

6.2

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

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBIINUICHHOCTH U CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, MPHUPOIHBIA Ta3, HedTh),

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

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KHUPAX, 6CHK8.X, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 o(GopPMyIaMXUMUIECKUXCOCTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 HOXUMHYECKUMYPAaBHEHHSIM




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

» Xumus: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJNYECKHUE MATEPHAJIBI IJIA YUYUTEJISA
Xumus. 8-9 kiaccel. bazoBeiil ypoBeHb. MeToIMUEeCKUE PEKOMEHIALINM K

yueOnukaMm ["a6puemnsa O.C., OctpoymoB WN.I'., Cnagkos C.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

OI'C "Moslllkoma"






