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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[IporpaMmma mo XuMuu JOa€T TpeACTaBICHUE O LENAX, OOIIed CTpaTreruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPEICIEHUEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazjenaM M TeMaM MpPOrpamMMbl IO XMMHUH, OINPEAENSIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZepKaHUs, PEKOMEHIyEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM Mjis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUrd M 00 SBOJIONMU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00ajbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOT'O B3IJISIIa HA €AMHCTBO MPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaOIINXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  MEeJarornyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MMOHATHI O XUMHYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona JI. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XMMUUYECKON COCTABISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaroumil Mupy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBbTYpPHI.
3amadya yuyeOHOro mpeaMera COCTOUT B (POPMHUPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUI U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] HAa CHUCTEMaTU4YeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATEITLHOCTH;

— ¢opMmupoBaHHE y O0OyYalOlUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHMS 1EHHOCTH XHMHYECKUX 3HAHUWU JJIs1 BBIPAOOTKH DKOJIOTUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMuK B KU3HU 4eJIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeToMax Mmo3HAaHMS B XMMHUHU. YHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKue HieMeHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMHUUYECKHUE SBJICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMs MacChl BellecTB. XuMuueckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peakIuii (COeAMHEHNs, Pa3JIOKECHUS, 3aMEIIeHUs, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYA0M, mpaBuiaMu paboThl B J1abopaTopuul U
npuéMaMu oOpalleHusi ¢ 1abopaTOpHbIM 000pYAOBAHUEM, U3YyUEHHUE M ONUCAHHE
bU3UYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHE
bu3uveckux (IIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJII0ICHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUSI XUMHYECKUX pPEaKIui (pa3jioKeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
Meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE Xkere3a ¢ pactBopoM coiu meau (10),
M3yYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIApUBAHUE, JUCTUUIAIMS, XpoMaTorpadus, MPOBEICHHE OYNCTKH MTOBAPEHHON
conM, HaAOJIOJICHWE W  ONHCAHWE  PEe3YyJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 3Ja€MEHT U MPOCTOE
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopozaa B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanuss ocHoBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3IyXe, MOJYUECHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpalieHus TopeHus (Mo)kapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
ONMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHWE, PACMO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUICOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpa COJH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KIaCCU(DUKAIMM XUMUUYECKUX dJieMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3J1€MEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbl U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunie ceéa3u



Peanmzamust MeXmnpeaMETHBIX CBA3€d NMpU W3YYEHHH XHMHUU B 8§ Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs,
3aKOH, AaHaln3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, U3MEPEHHUE, MOJICITb, SIBICHHUE.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NYECKHE BEIMYMHBI, €IHHULIBI
U3MEPEeHHsI, KOCMOC, IJIaHEThI, 3BE3 161, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpANTbl, TOPHBIE MOPOJBI,
NIOJIE3HBIC CKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalusd, KaJIbIUd M HUX
COCIMHCHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BeliecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIWYECKUX
pEIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALUIUYECKONU PEIIETKUA U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMUYHBIM KJaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakIuid Mo pa3IudHbIM IIpU3HAKaM (110 YUCITy
M COCTaBy YYacTBYIOIIUX B pEaKIMHU BEHIECTB, MO TEIUIOBOMY 3((deKTy, o
W3MEHEHHUIO CTEMEHEH OKUCIICHUS XMMHYECKUX 3JIEMEHTOB, 10 O0OPaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUEC
YpaBHCHHUHA.

[Torsitue o ckopocTH xumMu4eckod peakmuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakmusx. [IoHATHE 0 TOMOTCHHBIX M IeTepPOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XWMHUYECKOW PEAKIMU M TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocrapieHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHYECKON JUCCOUMALNH. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PeaKIIUMi HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W COJiek B CBETE€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUUYECKOM
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOLMAIMU KHUCIOT, IIeJIOYed U  CcoJiel
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTCKAHWS  pPEaKIUid  HOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasloKeHUs, COSTUHEHUS), pacliO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBI0 KAUYEeCTBEHHBIX pEAKIMM HA  HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeTMHEHMSI

OO6miass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHSI AaTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHue W (PU3MUecKue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpPE  XJopa
(B3auMOJIECTBHE C MeETaJUIaMH, HEMeTalJlaMH, Iejao4amMu). XJIOPOBOAOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJiopa W XJIOPOBOJAOPOJIa HA OPraHU3M YeJIOBEKa. BaxkHeuue XJIOpUAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBIC CTENeHH OKuclieHWs. CTpoeHHe W (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe cBoOMcTBa cepbl. CepoBOAOpOMd, CTpOCHHUE, (PU3HYECCKHE U
XUMHUYEeCKHEe CBOMCTBA. OKCHABI CEphl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas xwucinotra, GQuU3MUYECKME W XUMHUYECKHe CBoMcTBa (OOImIMe  Kak
MpEeJICTaBUTEN Kjacca KHUCIOT M chenuduyeckue). XUMHYECKUE pPEaKIuu,



JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTBHI.
IIpumenenune cepHoi KUCa0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAs peaKkuus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COEOUHEHHN B mpupoje. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTpaHEHUE B IPUPOJE,
¢uznueckure U XuMu4yeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
¢usznueckre U XMMUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ TMojyuyeHue, PU3HUecKhue U XUMHYECKHEe
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIBHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/Ayxa, MOYBbl W BoAo&MOB). docdop,
aloTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIBHBIX Y100pEHUH.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJuIOTPOIHBIC
Moau(UKallMK, PACHIPOCTPaHEHHE B TMpupone, (HUIUUYECKHEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriiepoaa B npupoge. OKcuabl yriepojaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJIOTHYEeCKHE TPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yriaepona (IV), rumore3a riao0adbHOrO TMOTEIUICHUS KIUMaTa, NapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONM, UX (PU3HYECKHEe M XMMHUYECKHUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE OHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KaK O COCAUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U X
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHNM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npumeHenue. CoenMHEHHMs] KpeMHMs B mpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIB30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpouTEeIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M UX COCAWHEHUM (BO3MOXXHO HCIOJIb30BAHHE BHJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, HW3YyYCHHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cyibdart-
WOH W HaOJIIOJIeHHE MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHUe, cCOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeITMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTamnueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAIMYECKass  pemérka.  ODNEKTPOXUMHUYECKUM  pAll
HampsHKeHUH MeTamioB. dusndeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO0miue
crnocoObl ToyyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoJiokeHUe B [leproanyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHUABI HATpusg MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BakuHelmue coequHeHuss Kaublus (OKCHUJI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA M HATpUd C BOJOM (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHUAIIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmomeHNE W ONMKMCAHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA I[IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenime
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOMyCcTUMAast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanmss MeXIpeIMETHBIX CBS3€H NMPU HM3YUYCHWH XHMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DakT, ruUmoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, IAaPHUKOBBIH
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JAMDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAUMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
TI0JIC3HBIC NCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
paclIMpeHUE ONbITa AEITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUS 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBWIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUU YYE€OHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUW JesATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHUPOBO33PEHYECKUE IPEICTABICHNUS O BEIECTBE U XMMHYECKOW pEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HANPABICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIC IJisi OOBSICHEHHS HaO0IaeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH00O3HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCHIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBWII 0€30TMaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAu€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM IIpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBAThL B Tpolecce ydeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (WiaM) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XMUMHUYECKOT0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHUBepcaJibHbIEe YueOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATHh KOHTEKCTHI, MIpe/jlaraéMble B YCIIOBUH 3aJaHUM.

MNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kj1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM yYPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE ¥ 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, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PEaKIMU 3aMEIIeHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacCTBOp, MAacCOBasi JIOJIsI BEIECTBA
(poIIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS MIPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAaHEHMSI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», mMansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHre uX 1Mo 3JEKTPOHHBIM CIO0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON ACSTENIBHOCTH — aHAJU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — /I M3Y4Y€HUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEIIeCTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W MPOBOAUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C TOMOIIBIO MHIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIlusi, XUMUIECKasi CBsI3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMblE U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUINYeCcKasi), KpHUCTaJUIMYecKash pemeéTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUUYECKYK) CHUMBOJHUKY JJII COCTaBJICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKasi) B HEOPraHHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusi, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHIO CTETICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YpPaBHEHUS JJICKTPOJMTUYECKOW JHUCCOLUUALMHU  KUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PeaKIluii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYIO W  MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITh OCHOBHBIE OIEpaIlMi MBICIUTEIFHON ACSTEIHBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosuuecTBO 4acos
Ne HaumeHoBaHue pa3aeioB u duekTpoHHble (¢ poBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE TIOHATHS
XuMuss — BaxkHasg 00J1acThb
11 €CTEeCTBO3HAHUS u 5 ) bu6moreka [IOK
MIPAKTHUYECKOW  JIeATEIBbHOCTH https://m.edsoo.ru/7f41837¢
geroBeKa
12 BemectBa wu XUMHUYECKHE 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [IOK
00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bopopon. I[lonstue o kucimorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopel. [lonsarue 06 5 | 1 bu6mmoreka [IOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
54 OcCHOBHBIE KJIACCBI 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Wroro no pazgeny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[lepuonnueckuii  3aKOH U

7

bu6mmoreka [JOK




[Iepuonnueckas cucrema
XuMuuyeckux siemeHtor JI. W.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837c¢

XnMuyeckas CBSI3b. BuGmiorexa LIOK
32 Oxuemmrenro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKLIMU
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
bubmmoreka [{OK
Pe3epBHOE BpeMmst 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB II1O 68

[TPOTPAMME




9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTopenne u  yriuyOneHwe  3HaAHUU 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JIUCCOIINAIIN. g 1 1 bu6moreka [IOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OOmrass ~ XapakTepUCTHKA  XHUMHUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ['anorensl https://m.edsoo.ru/7f41a636
OOmass ~ XapaKTepUCTHKAa  XUMHUYECKUX
N bu6mmoreka [JOK
2.2 aneMeHTOB  VIA-rpynmbel. Cepa u  e€ 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOmass ~ XapakTepUCTHKAa  XUMHUYECKUX
bubnuoreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A30T, hocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOmass ~ XapakTepuUCTHKAa  XHUMHUYECKUX
2.4 BHCHI\-;CHTOB IiVAIr) nel.  Yriepo u 8 1 2 Bubmmorexa LIOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Hroro no paszneny 25

Pazpgea 3.

MeTaNjIbl 4 UX COeTUHEHUS




bubmuoreka [JOK

. 7| 4
3.1 Obmye cBoiicTBa METAIUIOB https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. 5 1
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomias cpeaa
4.1 B HaJjbl B )KU3HU YETOBEKA 3 bubnmorera [TOK
' CHlectBa i Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Ponp XUMUM B KH3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bubmmoreka [IOK
2 ITonsaTtue o MeTo1ax MO3HAHUS B XUMHUU 1
https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabota Ne 1 «IIpaBuia
3 paboTel B Ja0OpaTOpuMl W TPHUEMBI 1 1 bubmuoreka [OK
oOpareHus c 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemectBa M cMecH. CrocoObl | bubmuorexa [IOK
pa3aeiieHus: cMecein https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabora Ne 2 «Paznenenue
. bu6mmoreka [JOK
5 cMmecei (Ha npumepe OYHCTKHU 1 1
. https://m.edsoo.ru/ff0d28c8
TTOBApEHHOM COJIN )»
bu6 OK
6 ATOMBI U MOJIEKYJIbI 1 nommoreka L
https://m.edsoo.ru/ff0d2a6¢
7 XuMuyeckue 3JIEMEHTHI. 3HaKu | bubmuorexka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 [IpocThlie 1 croXXHBIE BElIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YIp yi https://m.edsoo.ru/ff0d2d50
10 | 3ak0oH TMOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK




Xumnueckas  Qopmyna. BanentHoCTh
aTOMOB XMMMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHocuTeNbHAS aTOMHast Mmacca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas J10Jis1 XMMHYECKOTO 3JIEMEHTa bubmmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommgecTBo BEIIIECTBA. Monb. bubmmoreka [IOK
Moumnspaas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3znyeckue U XUMHUUYECKUE SIBJIICHHUS. bubmmoreka [{OK
XHUMHUEcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakn ©  yCIIOBHS  NIPOTEKAHMS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MAacChl BEIIECTB. bubmuorexa [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJINYECTBA, MacChl
17 | BemecTBa MO YpaBHEHUSM XHMHUYECKHX Bubmmorexa [IOK
Heetsa Ho - yp https://m.edsoo.ru/f0d5708
peakuui
Knaccudukanuss XuMHYECKUX pEaKIui
18 | (coe I/IP(};HI/I}IH a3JI0KEHUS 3aMI; elfm{ bubmmorexa [TOK
8 > P > SAMCHISHIT, https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JlomoHOCOB —  y4€HBbIil-
19 | SHIUKIONEAUCT O06o0menue u bubmmorexa [TOK
H g ’ . B https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allusl 3HAaHUI
20 KoutponsHast pabora Nel mo Teme bubnunoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3s — cMecb ra3oB. CocraB
yx bub6nmnoreka [JOK
21 | Bo3myxa. Kucimopox — »d1eMeHT u

IIpOCTOC BCUICCTBO. O3zon

https://m.edsoo.ru/ff0d448e




duznueckre M XUMHUYECKHUE CBOMCTBA

bubmuoreka [JOK
22 | kucimopojaa (peakiuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl  TIOJTydeHHUST  KHCIIOpoJa B
23 | naboparopui ¥ MPOMBINIJICHHOCTH bubmmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
Tennosou s ekt XUMHUYECKON
24 peaKuru, MOHATUE O TEPMOXHUMHUYECKOM bubnuorexa [JOK
YPaBHEHUHU, DK30- U IHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
TormumBo (HEPTH, 0lb W METaH).
(1egts, - yr ) Bu6nuorexa [IOK
25 | 3arpsi3HEHHE BO31yXa, CIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktnueckas pabora Ne 3 mo Teme
bu6mmoreka [IOK
26 | «Ilonmyuenue u coOupaHuEe KHUCIOpPOIa,
. https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOWCTB)
7 Bogopon — osmeMeHT © mpocTOE bubmuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3zndeckue M XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 | IloHsiTHE O KMCIOTAaX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  mONyyeHUs  BOJOpOAA B bubnunoreka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas pabora Ne 4 mo Tteme
31 | «llonyuenne u coOupaHue BOJOPOJIA bubmmorexa [TOK
Y1 . p Aopoa, https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €ro CBOMCTBY
32 | MonsipHblii  00BEM  ra3oB.  3aKoH bubnuoreka [IOK




ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncaenus 00BEMa, KOJIMYECTBa
bubmmorexa [{OK
33 | BemecTBa rasa IO €ro H3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenuss  00bEMOB  razoB 1O
bubmmorexa [{OK
34 | ypaBHEHHMIO pEaKIMM Ha OCHOBE 3aKOHa
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHU Ta30B
35 dusznyeckue M XUMHYECKHE CBOMCTBA bubmmoreka [{OK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB  ocHoBanmii. [lorstue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacwllieHHbIE
bu6moreka [IOK
37 | 1 HEHACBHIIEHHbIE PAcTBOPBL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[Ipaktnueckas pabora Ne 5 mo Teme
18 «IIpurotoBnenue pacTBOpPOB c bubnuoreka [IOK
onpeaenEeHHO N MacCOBOM noJen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponpHas paGota Ne2 mo Teme bubnuorexa [JOK
«Kucnopoa. Bomoposa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB,  KiaccuuKanus, bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyeHne W XUMHUYECKHE CBOWCTBA
bubmuorexka [JOK
41 | KUCIIOTHBIX, OCHOBHBIX U aM{(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KiaccUpUKaIUs, bu6mmoreka [JOK
HOMEHKIIAaTypa https://m.edsoo.ru/ff0d67ca
43 | [lonyyeHue W XUMHUYECKHE CBOWCTBA bubnunoreka [JOK




OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotel:  cocraB, kimaccudukamnms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne W XUMHUYECKHE CBOWCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ffOdfee2
Comu CpeJHHe): HOMEHKJIaTypa,
46 | cnocoOnI ( pnon e)HHs[ XI/IMI/IIIGC};pI/Ie bubmmorera [TOK
© YHCHI, https:/m.eds0o.ru/00ad9474
CBOICTBA
[IpakTnueckas pabora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMeE bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas CcBsI3b MEXIY KiaccaMu bu6moreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9as50
. bu6mmoreka [IOK
49 | O600meHne U cucTeMaTU3aIys 3HaHUI 1
https://m.edsoo.ru/00ad9cb2
KontponpHass paGota Ne3 mo Teme
" bubnuorexka [JOK
50 OCHOBHBIE  KJIacChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCAMHEHUH
[lepBpie  TOMBITKM  KJIacCUpUKAIIMU
bu6mmoreka [JOK
51 XHUMHYECKUX 23JIeMeHTOB. IloHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH u
bubmuorexka [JOK
52 | Ilepyoaudeckas CHUCTEMa XHUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 | Ilepuoasl, TPyIIIbl, HOATPYIIILI bubmorexa [JOK
PHOJIBL, TPYHTIEL, TOATPYH https://m.edsoo.ru/00ada52c
54 | Crpoenue aromoB. (CocTaB aTOMHBIX bubnunoreka [JOK




saep. M3oTonsl

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

CTpoeHuEe  DJIEKTPOHHBIX  000JIOYEK

bubmmorexa [{OK

55 |aromoB anemeHToB llepuonnueckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menpeneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTAa II0 €ro  IMOJOXEHUIO B bubnuoreka [JOK
Ilepmognueckoit  cucreme  JI. W https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoaudeckoro 3akoHa IS
57 pa3BuTusa Hayku u npaktuku. [[. . bubnuoreka [JOK
MengeneeB — y4é€HbI, NOemaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIii ok. OO0oOmienne u
P P N bubmuotexa [JOK
58 CUCTEMATH3AINAA 3HAHUN /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KontponpHass paGota Ned mo Teme
59 | «Ctpoenue aroma. XuMHueckas CBS3b» / bubamorera LOK
POCHHE ' https://m.edsoo.ru/00adbd86
Bcepoccuiickas npoepouHas padota
60 DIIEKTPOOTPUIIATETLHOCTD aTOMOB bubnuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexka [JOK
61 | MonHas xuMHu4deckas CBs3b
https://m.edsoo.ru/00adac34
& KoBanentHass mojspHas XuUMHUYECKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHass HenossipHass XMMHYECKas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
64 | CreneHb OKUCICHUS 1

https://m.edsoo.ru/00adae28




OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

65 1
peakunu https://m.edsoo.ru/00adb076
bub6mmorexa [{OK
66 0O 1
KHCTITCITH 1 BOCCTAHOBHTEH https://m.edso0.ru/00adb076
PesepBHbIit ok. OOoOmenne u
67 CI/ICTIG)MaTI/Ba I/Iy; 3HAHUH 110 TEME 1 bubnmorera [TOK
1 https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHYECKasi CBSA3b)
68 PesepBubiii  ypok. O600menue u | bubnnorexa [JOK
cUCTeEMAaTHU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 63

[TPOI'PAMME




9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero HU3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
[Tepnognueckuit 3aKOH.
bubmmoreka [{OK
1 [lepuonnueckas cucTeEMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB J[. 1. Menaeneera
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
. bubnuoreka [JOK
2 XUMHWYECKNX JJIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOI0B

3 Knaccudukanmus w  HOMEHKIATypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunei xumMuuyeckoil CBSI3M W TUIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas pabora Nel mo Teme

5 «IToBTOopenue u yriayOjeHUE 3HAHUUN 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Knaccudukanus XUMHUYECKUX pPEaKIUid | bubnuoreka [JOK
110 Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTue 0 CKOPOCTH XUMHUUYECKOM

bubmuorexka [JOK
7 peakuuu. IloHSTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
FeTePOTCHHBIX PEAKIUIX
[ToHsiTHE O XUMHYECKOM DPaBHOBECHHU.

8 @akTophl, BIHUSIOIMIME HA CKOPOCTh | bu6mmoreka [JOK
XUMHUUYECKOM pEaKUUU U IOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK




peakunu https://m.edsoo.ru/00adcade
Teopus JNEKTPOJIMTUYECKON
bubmmorexa [{OK
10 muccomuarmu. CripHBIE W CIIa0BIE
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUs peaKkui
https://m.edsoo.ru/00add448
XUMHYECKHE CBOICTBA KHCIOT WU
. . bubnuorexa [JOK
12 OCHOBAHUH B CBETE MPEJCTaBICHUN 00
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
. . bubmuorexa [JOK
13 MPEACTABICHUIN 00 DJIEKTPOIUTHICCKOM
https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
. bubmuorexa [JOK
14 [TonsiTue o ruapoIU3e coJien
https://m.edsoo.ru/00add9d4
. bubmuorexa IIOK
15 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI nommorexa 11
https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponpHas pabora Ne2 mo Teme
bu6mmoreka [JOK
17 «INEKTPOIUTHYECKAS JIUCCOIIMALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacCTBOPAX»
OOmast xapakTEpUCTUKA TajJOrE€HOB.
18 XI/IMI/I‘ISCKI/IS CB(I))ﬁCTBa Ha OpUMeEpe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ComsgHas  KHCIOTAa,
P P N bubmuoreka [JOK
19 XUMHUUYECKME CBOMCTBA, IIOJIyYEHHE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpaktuyeckas pabora Ne 2 mo Teme bubnuoreka [IOK




«IIomyuenune COJITHOU KHUCJIOTBI,
HU3yYEHUE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348

Boruucnenus 1o YpaBHEHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX DPEAKLUUN, €CIU OIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO0miass xapakTepUCTHKAa 3JIEMEHTOB bubnuoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AIOTpOoTIHBIE  MOJU(DUKAIIUU  CEPBI.
P (b 13 bubmmoreka [IOK
23 Haxosxnenue cepbl u €€ coeIMHEHUI B
. https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
4 CepoBonopoa, cTpoeHue, (U3nYecKue bubmuorexa [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Okcunpr  ceppl.  CepHast  KHCJIOTA,
. bu6mmoreka [IOK
25 ($bu3UYeCKne W XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XWMHUYECKUE DPEaKLUH, JEeKAIUE B
OCHOBE  IPOMBIIIJIEHHOTO  crocofa
26 MOJIy4YCHUS CepHOM KHUCJIOTBHI. bubnuorexa [JOK
XUMHUYECKOe 3arpsi3HEHue https://m.edsoo.ru/00adec8a
OKpYXarollled cpeabl COCAMHEHUSIMU
cepbl
7 Brruncienue maccoBoil JI0JM BBIXOZAA bubmuorexka [JOK
IPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
OOmiass XapakTepuCTUKa JJIEMEHTOB
)3 VA-rpynnsl. A30T, paclipoCTpaHEHHE B bu6nuoreka [IOK
npupoje, (u3NYeckue U XUMHUYECKHUE https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AmMuak, ero buznueckue u bu6mmoreka [JOK




XUMUYECKUE CBOMCTBA, IIOJIyYEHUE H
IIPUMEHEHHE

https://m.edsoo.ru/00adf004

[Ipaktuyeckas pabora Ne 3 mo Teme

bubmmorexa [{OK

30 «[lonyyeHne amMmuaka, HU3y4EHHE €rO
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas kuciiota, e€ Qusmueckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U  COJIEH
aMMOHHUS B KaueCTBE MMHHEPATbHBIX

. bubnuoreka [JOK
32 yaoOpeHui. XuMHUUYECKOe 3arpsi3HeHHE
. https://m.edsoo.ru/00adf518
OKpYXalolled Cpeapl COSAMHEHUSIMU
azora
®ochop. Oxcung ¢ocpopa (V) nu
dop docgopa (V) Bu6mmorexa 1[OK
33 dbochopHass kuciora, (U3MYECKHUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYYEHUE
Hcnons3oBanune ¢ocharoB B kauecTse

34 MHHEPaTbHBIX yIOOpeHMIA. bubnuoreka [IOK
3arpsi3HeHue MPUPOIHOM cpebl https://m.edsoo.ru/00adfc20
dbocdharamu

35 Yraepoa, pacnpocTpaHEeHHUE B IPUPOJIE, bubnuorexa [JOK
(bu3UYecKre U XUMUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yraepona, ux (usudeckue u

36 XUMHUYECKUE CBOMCTBA. JKOJIOTUYECKUE bubmuoreka [JOK
MpoOJIeMBbl, CBS3aHHBIE C  OKCHIOM https://m.edsoo.ru/00adfebe
yraepoga (IV)

" bubnunoreka [JOK

37 YronpHas KUCIOTa U €€ COU 1

https://m.edsoo.ru/00ae006¢

38 [IpakTnueckas pabora Ne 4 mo Teme bubnunoreka [JOK




"[lonyuenue YIIIEKHUCIIOTO rasa.

KavecTBennast peakuuss Ha KapOOHaT-
n

https://m.edsoo.ru/00ae027¢e

WOH
[lepBoHauanbHbIE MOHSATHUSA 00

39 OpraHMYECKHX  BEIIeCTBAX Kak O bubnmorexa [TOK

P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiepoia
. bubnuoreka [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemienue

41 SKCIEPUMEHTAIBHBIX 3aad [0 TEeME bubmuorexa [JOK
«Baxnelmume  HemeTaulbl M HX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KoutponsHast paGota Ne3 mo Teme

. bubmuorexa [JOK
42 «BaxHeiimme  HemeTaulbl M HX
https://m.edsoo.ru/00ae0el8
COCITMHEHUS»
OO0mrast XapakTepUCTHKA XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 MeTtanauueckas CBSI3b u bubnuoreka [JOK
MeTalmyecKas KpHUCTaJJINYeCKast https://m.edsoo.ru/00ae103e
peléTka. dusznyeckne CBOICTBA
METaJJIOB
XUMHUYECKHE  CBOMCTBA  METAJLJIOB.

. . bubmuorexka [JOK
44 DNEKTPOXUMHUYECKUN DS/l HAINPSKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO1u1re cnocoObl MOyYeHHUs METaJJIOB.

45 Crnnasel. Beruncienus no ypaBHEHUSAM bu6nuoreka [IOK
XUMHUUYECKUX PEaKIUH, €CIU OOUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT NPUMECH

46 [TonsiTHE O KOPPO3UK METAIIIOB bu6nmoreka [JOK




https://m.edsoo.ru/00ae1278

47 [lenounbIe METAIIIBI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
bubmmorexa [{OK

48 Oxcubpl ¥ TUIPOKCHIBI HATPUS U Kalust
https://m.edsoo.ru/00ael14b2

49 [[{esrouHO3EMENBHBIE METAJLIIbI - bubnuorexa [JOK

KaJbIIUi U MarHuit https://m.edsoo.ru/00aelSe8
. bubnuoreka [JOK

50 Baxxneiimme coemuHeHns Kbl
https://m.edsoo.ru/00ael Se8

51 O06o01menre 1 cucTeMaTru3aus 3HaHUH

57 JKéctkocTh BOABI M COCOOBI €& bu6moreka [IOK

YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTnueckas pabora Ne 6 mo Teme
S . bu6mmoreka [IOK
53 KéctkocTp BOABRI W METOOBI €€
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS

54 N — bu6mmoreka [IOK
https://m.edsoo.ru/00ael c64

55 AMdoTepHble CBOHCTBA OKCHAA H bubnuorexa [JOK

TUAPOKCHUA https://m.edsoo.ru/00aelc64

56 Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00aeld86

57 Okcuapl, TUAPOKCUIBI U COJIM KeJe3a bubnunorexa [JOK

(IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

IIpaktuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIbHBIX 33Ja4 1[0 TeMe bubnunoreka [JOK

«BaxxHenmue METaJJIbI "u 170:¢
COEIMHEHUS

https://m.edsoo.ru/00ae3de8




Brruucnenus 10 YPaBHEHUAM
XUMHUYECKUX DPEAKLUUN, €CIU OIUH U3

60 peareHToB JaH B  H30bITKE WU | bubnuorexa [JOK
CONCPXKUT  IpPUMECH.  BprumciieHus https://m.edsoo.ru/00ael1750
MAacCOBOM JIOJIM BBIXOJA IPOJIYKTa
peakuuu

61 O06o01enre 1 cucTeMaTru3aus 3HaHU 1
KontponsHast paGota Ne4 1o Teme

62 «Baxwueimme METaJLTbI u ux 1
COCITMHEHUS»

63 BemectBa u MaTepuabl B 1 bubmuorexa [JOK
TMOBCEIHEBHOM KM3HH YeIOBEKa https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpY)KaroIlen Cpeibl https://m.edsoo.ru/00ae4270

65 Poxab XUMHUU B peleHnn | bubmuorexa [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBubiii  ypok. OO600meHue wu 1 bubnuoreka [IOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa

67 PesepBubiii  ypok. O06o00meHue wu 1 bubnuorexa [JOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit  ypok. OO6oOmenue wu | bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00ad9cb2

OBUIEE  KOJIMYECTBO YACOB IIO 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC pe3yJbTaTbl 0CBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpBIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHITHH: aToM, MOJICKYIJIa,
XHUMUYECKAN DJIEMEHT, TPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh
(oTHOpOIHAS ¥ HEOHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
Y MOJICKYJISIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsT Macca,
MaccoBasi JOJS XHMHYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJISPHBIN
00BEM, XUMHYECKas peakuus, KiIacCUpUKalUs peakluil: peakuu
COCIIMHEHUS, PEAKIMU PAa3JIOKCHHsI, PEaKIMH 3aMEIICHUsS, PEaKIuu
oOMeHa, D9K30- M DJHJIOTEPMHYECKHE pEaKIHMH, TeTuioBoH dddexT
peakmmu, pacTBOp, MaccoBas  JOJsS  BemiecTBa  (TIPOILIEHTHAS

KOHIICHTPAIIHsI) B pacTBOPE

1.2

HWITIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKHUX MOHATHH U

IMPUMCEHATH 3TU IMOHATHA ITPU OIIMCAaHWU BEHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BAaTh XHUMHYECKYI0O CHMBOJIUMKY JId COCTAaBJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

pacKpbIBaTb CMBLICJI 3aKOHOB COXPAHCHHA MACCHI BCUICCTB, IIOCTOAHCTBA

COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYCHUS, 3aKOHA ABoraz[po

1.5

OonpeacsATb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapH]E>IX COCIUHCHHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTb XUMHUUYCCKUC PpCaKIun (HO quciay Hu COCTaBy

Y4YaCTBYIOIIMX B PeaKkIH BELIECTB, 110 TEII0BOMY 3((deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO W MOJEIPHYHO MACCBI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO [JOJKO XUMHUYCCKOTO DJJICMCHTA IIO0 (I)opMyne

COEIMHEHMS,

1.9

BBIYUCIISITH MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

NPpUMCHATL CCTCCTBCHHOHAYYHLIC MCTOAbI IO3HAHUA — Ha6JHOIIeHI/Ie,

U3MEpPEHUE, MOJEIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIEHHBIN)

ITo Teme: «BaxHelmue nIpeIcTaBUTENIM HEOPraHUYECKUX BEILECTB)

2.1

PaCKpBIBATh CMBICII OCHOBHBIX XMMHYCCKHUX TTIOHATHH: OKCHJ, KHcCJjora,

OCHOBAaHHE, COJIb

2.2

ONpCACIIAATL MPUHALJICIKHOCTb BCIICCTB K OHpeIleJIéHHOMy KJ1acCcy

COeMHEHUH 1Mo GopmMynaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTraHNYCCKHEC BCIICCTBA

24

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX  KJIAcCOB, MOATBEPXKJAsi  OIHUCaHUE npuMepamMu

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOIiCcTBa BCIIIECTB B 3aBUCHUMOCTH oT ux
Kau€CTBCHHOT'O COCTaBa, BO3MOXHOCTH TMPOTECKAHUA XUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

cleoBaTh  IMpaBWwiaM  MOJIb30BAHUS ~ XMMHYECKOW  TMOCYyIOM U
7a00paTOpPHBIM 00OpYIOBaHMEM, a TakXKe IpaBWIaM oOOpaleHus: ¢
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUHUSAMH [0 BBITIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHHI0 M COOMpaHUIO
razoo0pa3HbIX BEMICCTB (BOAOPOJAa M KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONpPEAEIEHHON MACCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  HOKCHEPUMEHTHI IO
pacro3HaBaHUIO PAcTBOPOB  MIEJIOYeH M KHUCIOT C  IOMOIIBIO

WHIUKATOPOB (JIakMycC, (heHOoIPTaNICHH, METHIIOPAHXK U JPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

IIo Teme: «llepuomnueckuit 3akoH u Ilepumogmueckas cucrema
xumuueckux onemeHtoB JI. WM. MenneneeBa. CTpoeHue aToMOB.

Xumuaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

paCKpbIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKHUX MTOHSITHM: A4p0o  aroma,
BHCKTpOHHLIﬁ clIon aToMa, aToOMHasd Op6I/ITaJ'IB, paanyc aroma,
XUMHUYCCKasd CBA3b, IOJIIpHAA W HCIOJSIpHAs KOBAJICHTHAs CBA3b,
QJICKTPOOTPpUIATCIBHOCTD, NOHHAA CBA3b, NOH, KATUOH, dHUOH, CTCIICHb

OKHCIJICHHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHWYECCKHUEC SJICMCHTEI

33

ONMCBIBATh U XapakTepu3oBaTh TaOnmuuHyto (opmy Ilepuonmueckoit




CHUCTEMBbl XMMHUYECKHX DJIEMEHTOB: pa3jinyaTh TOHSITHS «TJIaBHAs
noarpynna (Arpynmna)» u «mobouynas noarpymma (brpymma)y, «Manbie»

1 «OOJIBIITNEY TIePHOIBI
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packpsiBaTh cMmbich  Ilepuogumueckoro 3akona J[.MI. Menneneesa:
ACMOHCTPUPOBATHL INOHHUMAHUC HCpI/IOI[PIquKOﬁ 3aBUCUMOCTH CBOMCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKCHUSA B HepHOI[HHGCKOﬁ CUCTEMCE

3.5

COOTHOCHTH  O0O3Ha4YeHHUs, KOTOpbIE  HMEITCI B Talnuie
«Ileproanyeckas cucrema XuMH4ecKkux 3ieMeHToB .M. MenneneeBa» ¢
YU CJIOBBIMHA XapaKTCpUCTUKaMU CTPOCHHUA aTOMOB XUMHNYECKHUX
9JIEeMEHTOB (COCTaB M 3apsij sapa, oOIee 4YHCIO DJJIEKTPOHOB W

pacrpeielIeHue UX 110 3JIEKTPOHHBIM CIIOSM)

3.6

ONpCACIIATh CTCIICHL OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX

3.7

OTpENeNATh BHJ XUMHUYECKOW CBSI3M (KOBaJleHTHAass W HOHHAas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

I1o Teme: «BermiecTBo 1 XUMHYECKast pEaKkuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATUI: PacTBOD,
ANEKTPOJIUTBI, HEIIEKTPOJUTHI, BJICKTPOJIUTUYECKAsT TUCCOLMALIUA,
peakuuu HMOHHOrOo OOMEHa, KaTajau3aTop, XHUMHYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peaxiuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHbBIE peaxIum, OKHUCJIHUTENb,
BOCCTAaHOBUTENIb, OKHCIEHHE U  BOCCTAHOBJIICHHE,  aJUIOTPOIUS,
aM(pOTEepHOCTbD, XMUMHYECKass  CBsI3b  (KOBaJeHTHas,  WOHHAafi,
METaJJIN4ecKasi), KpUCTAJNIMYecKas pemérka, CIUiaBbl, CKOPOCTh

XUMHUYECKOMN peaKkuuun

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHN U

IMPUMCHATDH 5TU MOHATHS ITPU ONMUCAHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUSA DJICKTPOJHUTHYECKONW IUCCOLMALUMU  KHUCIIOT,
LIeJI0Yed M COJIEH, IIOJIHBIE U COKpPAIEHHBIE YPaBHEHUS pEaKUui

HOHHOI'O 0OMeHa




1.4

PaCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPE/ICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PeaKIui

1.5

IIPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKOM pEeaKIuu

Ilo Temam: «Hemeramnsl U uUX coeauHeHUs» U «MeTalibl U HUX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMHUCHIBATh) O0MmME W CHenupUUecKne XUMUYECKUE
CBOWCTBA TMPOCTBHIX M CIOXKHBIX BEIIECTB, MOATBEPKIAs OIUCAHUE
MpuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHUX

XUMHUYECKUX PEAKIINI

2.2

COCTaBJIATh YpPaBHCHHA pCaKHHﬁ, MOATBCPKAAOIINX CYIICCTBOBAHHC

TEHETHUYECKOI CBS3H MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH MMPOTCKAaHUA XWUMHYCCKUX npeBpameHnﬁ B Ppas3IMYHBIX

YCIIOBHSIX

24

cleoBaTh  IMpaBWwiaM  MOJIb30BAHUS ~ XMMHYECKOW  TMOCYylIOd U
1abopaTOpHBIM 00OpYIOBaHHEM, a TakKe NpaBWIaM oOOpaleHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH IO BBITIOJHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO M COOMpaHUIO

ra3z000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO Ta3a)

2.5

MPOBOJUTH  PEaKIUH, MOJITBEPXKJAIONINE KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHI-, OPOMHII,
noaua, kapoonart, Qocdar, cwimkar, cyabdar, THIAPOKCHUIMOHBI,
KaTHOHBI AMMOHUS, MOHBI M3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B

BOIHBIX paCTBOpax HCOPraHUYCCKUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacCKpbIBaTb CMBICI OCHOBHBIX XUMHYCCKHX TTOHSATHUM: HI[K BCIICCTBA,

KOpPpOo3usa MCTAJJIOB

3.2

IMPUMCHATb OCHOBHBIC OIICpallun MBICIIUTEIbHON ACATCIIBbHOCTH — aHAaJIN3
U CHHTE3, CpPAaBHCHHC, 0606H_ICHI/IG, CHUCTCMATHU3allul0, BBIABICHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsA3EH — 1A N3Y4YCHU A CBOMCTB BEIIECTB U
XUMHUYCCKUX peaKHHfI; CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA —
Ha6J'IIOI[eHI/Ie, HU3MEPCHHUEC, MOACITIUPOBAHUC, DKCIICPUMCHT (pea.]'[LHLIfI u

MBICIICHHBIN )




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Pose XUMUHU B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HaykK. Tena u

BemecTBa. OU3NYECKHUE CBOMCTBA BEIICCTB. Arperamoe COCTOSHHEC BC€IICCTB

1.2

Ilonsatue o METOJaX ITO3HAaHWA B XHMMUH. Yucteie BC€IIECTBA U CMCCH. Cnoco0n1

pa3aeiieHust cMecen

1.3

ATOMEI 1 MOJICKYJIBI. Xumuueckue 3eMenThl. CUMBOJIBI XUMHYECKHUX DJIEMEHTOB.

[IpocTeie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YICHHE

1.4

Xumunyeckass (opmyna. BaleHTHOCTH aTOMOB XHWMHUYECKHX O3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHAs aTOMHasg Macca. OTHOCUTENBbHAs

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

1.5

KonunuecTBo BemectBa. Mosib. MossspHas Macca. BzauMocBsi3b KOJIMu€CTBa, MacChl
W 4YHCJIa CTPYKTYPHBIX €IWHHMI] BemecTBa. Pacuérel mo dopMmyrnaM XUMHUYECKHUX

COEeIUHEHNN

1.6

DuU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMUYECKasl peakius 1 €€ Mpu3HaKku. 3aKOH
COXpPaHEHHS MacChl BelIECTB. XuMHueckue ypaBHeHus. Kiaccuduxarms

XUMHUYECKUX peaklui (COeTUHEHMs, pa3IoKeHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH SKCICPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYIOH, C MpaBHIAMHU
paboTtel B Jabopatopur M NpuéMaMHM  OOpalieHus ¢ J1JabopaTOPHBIM
o0OpyJIOBaHHEM, U3yYCHHE M ONUCaHWE (U3UYECKUX CBOWCTB 00pa3IoB
HEOPraHWYeCKUX BEUIeCTB, HaOrO/eHUE (QU3MUeCKUX (TUIABJICHUE BOCKA, TasHHE
JIbJIa, PACTHUPAHUE caxapa B CTYIKE, KUIICHUE U KOHJCHCAIIHS BOJIbI) M XUMHUCCKUX
(ropeHue cBeYM, NMPOKAJIMBAHWE MEIHON IPOBOJIOKH, B3aWMOJICHCTBHE Mea C
KHUCJIOTOW) sIBJICHWH, HAONIOJICHWE H ONUCAHWE NPU3HAKOB IPOTCKAHHS
XMMHUUYECKHX peakuuil (pa3iokeHHe caxapa, B3aHMMOJICHCTBHE CEPHOM KHCIOTHI C
XJopuaoM Oapus, pasnoxkenue ruapokcuna wmemu(Il) mpum  HarpeBaHuH,
B3aMMOJIeHCTBHE kene3a ¢ pactBopoM coiau Meau(Il), u3ydenue crnocoGoB
paznmeneHus cMeceid (C TMOMOIIbIO MarHuTa, (QUILTPOBAaHWE, BHITapPUBaHME,
IUCTHIJULALMS, —XpoMmartorpadus), TpPOBEJCHUE OYHCTKM TOBapeHHOH couw,

Ha6J'IIO,Z[eHI/Ie U ONHNCAaHHUC PC3YJIbTATOB IMPOBCACHHA OIIbITA, WJUIFOCTPUPYIOLICTO




3aKOH COXPaHEHMsI MacChl, CO3JaHHE MOJIEIIEH MOJIEKYI (1IapOCTEP>KHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3gyx — cmech raszoB. CocraB Bo3myxa. Kuciaopox — ameMeHT U mpocTtoe
BemiecTBOo. HaxokneHue Kucimopona B Tpupoie, (GU3NYECKHe M XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucnoponga. CrocoObl
IOJy4eHHs KHUCIopoJa B JlabopaTopuu M TpOMBIIUICHHOCTH. Kpyrosopor

Kuciopoaa B nmpupojie. O30H — aJuIoTpoItHast MOAU(pUKALNS KUCIOPOa

2.2

TemnoBoil A3pPexT XMMHUUECKON peaklny, TEPMOXUMUYECKUE YPAaBHEHHUS, 3K30- U
SHJIOTEPMHUYECKUE peaKIMH. TOIUIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa,

yCWJICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopon — snemeHT M mpocroe BeniectBo. HaxoxaeHue BOaopoja B IIPHUPOJE,
(u3rYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CITOCOObI TIoTydeHus. KucioTs! n

COJIN

2.4

MouisspHbiil 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®usnueckue cBoricTBa BoJbl. Bona kak pactBopurens. PactBopel. Haceiennsie n
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemectB B Bojae. MaccoBas A0S
BEIIECTBA B pacTBOpE. XUMHUYECKHUE CBOMCTBA BOMbl. OcHOBaHuUs. Posb pacTBOpoB
B NIPUPOJEC U B JKU3HMU 4esnoBeka. KpyroBopoT BOIBI B NpUPOAE. 3arps3HEHHUE

MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeaumHeHuil. Oxcunbl.  Krnaccudukarus
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC,  KHCIOTHBIC, aM{pOTEpHbIE) U
HecoseoOpasyromue. HowmeHnknatypa okcuaoB. Dusndyeckue H XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘ICHI/Ie OKCHJ0B

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUMN: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®dusnueckue M XHUMHUYECKHE CBOWMCTBA OCHOBaHUM.

[Tosmyuenue ocHoOBaHUM

2.8

Kucnotel. Knaccuduxamus xuciaor. Homenknatypa kucior. Pusnueckue u
XUMHYECKHE CBOMcTBa KUCIOT. Pgan aktuBHoctu MetawioB H.H. bekxerosa.

HonyquI/Ie KHUCJIOT

2.9

Conmu. Homenknarypa coneil. ®Pusnueckue M XUMHYECKHME CBOMCTBA COJIEH.

ITony4yenue coien

2.10

I'eneTnueckas cBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

2.11

XHUMUYECKUMN SKCIICPUMCHT:. KaUCCTBCHHOC OIPCACICHUC COACPKAHUA KUCIOPOJa B

BO3YyX€C, MMOJYUYCHHUC, CO6I/IpaHI/IC, pacro3HaBaHUEC U U3YUCHUC CBOMCTB Kuciiopozaa,




HaOII0/ICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUSI BO3HUKHOBEHUS
U TpeKpaiieHus ropeHus (mokapa), O3HAKOMJICHHE C OO0pa3laMu OKCHJIOB H
OTIMCAaHWE WX CBOWCTB, TOJy4YCHHE, COOMpaHUE, paClO3HABaHUE W H3YYCHHE
CBOWCTB BOJOpoja (ropeHue), B3aumojeicTBue Boaopona ¢ oxcuaom wmemu(Il)
(BO3MOXXKHO HCIIOJIb30BAaHUE BHCOMATEPUANIOB), HAOIIONEHNE OOpa3loB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIIEIOBAaHHE OCOOCHHOCTECH pPACTBOPEHHUS BEIIESCTB C
pa3IMYHOM  PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J0JIEd PACTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C METalaMU
(matpueM ©  KadbIMeM) (BO3MOXKHO  HCIOJIb30BAaHWE  BUJICOMATEPHAIIOB),
ONpENEIEHUE PACTBOPOB KHUCJIOT M IIEJOYEHd ¢ TMOMOUIBI0 HHIUKATOPOB,
uccieoBaHue 00pa3loB HEOPraHMYECKUX BELIECTB Pa3IUYHbIX  KJIACCOB,
HaOJIIOZICHNE M3MEHEHUs OKPACKU WHIMKATOPOB B PACTBOpAxX KUCIOT U IIEJIOYEH,
n3ydyeHue B3aumoaecTeus okcuna meau(Il) ¢ pactBopoM cepHOt KUCTOTHI, KUCIOT
C METaJUIaMH, PEaKUUi HEUTpaIu3aluy, MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHWM,
BBITECHEHHE OJIHOTO MeETaJUla JPYrMM M3  pacTBOpa COJM, pEIIeHUE
SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaxkHelmume KIacchl HEOPraHMYECKHX

COEIUHEHUIN

[Tepuonnueckuii 3akoH u [lepuoandeckasi cucrema XuMu4eckux sineMenToB [. 1.
MenneneeBa. CTpoeHue aToMOB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCJIBHBIC PCAKIIUN

3.1

[lepBbie MOMBITKK KiIaccU(UKALUKU XUMHUYECKUX dNeMeHToB. [lonstue o rpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAIJIbl, TaJOTCHBI,
WHEPTHbIE Ta3bl). ODJEMEHTHI, KOTOphle O00pa3yloT amQoTepHble OKCHIbI U

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuomuueckas cuctemMa XumMuudeckux siemeHToB JI.U.
MenneneeBa. KopotkonepuoaHas u JuyimHHOTepruoaHas dopmbl Ilepuoanueckoi
cuctemMbl xumudeckux osnemeHToB J[.M. MenneneeBa. Ilepuoabl u rpymibl.

Du3YeCKU CMBICIT MOPAAKOBOI'O HOMEPA, HOMEPOB IIEPHUOJa U I'PYIIIILI 3JIEMCHTA
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Crpoenue aromoB. CoctaB aToMHbIX saep. M3otombl. Dnexktponbl. CTpoeHHE
JNIEKTPOHHBIX  00OJI0OYEeK aroMoB TepBbIX 20 XUMHUYECKHX  DJIIEMEHTOB
[Tepuonnueckont cucremsl J[.M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO

3JIEMEHTA 10 €ro MoJjoxeHuto B [lepuoanueckoii cucreme [I.1. MenneneeBa
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3aKOHOMepHOCTI/I U3MCHCHHUA  paauyca aTOMOB XUMHUYCCKUX  3JICMCHTOB,
METATNYECKUX U HEMETAIUIMYECKHX CBOMCTB IO rpyimaM U nepruoaam. 3HaucHUE

Hepno;u/mecxoro 3aKOHa 1 HepHOHquCKOﬁ CUCTEMBI XUMHWYCCKUX 3JICMCHTOB JJIA




pa3BuTHUsA Hayku U npakTuku. .M. MenaeneeB — yu€HbI U IrpaXXJaHUH

3.5

Xumuueckass  cBs3b.  KoBajeHTHas  (moJispHas M HEMOJsIpHAsi)  CBSI3b.

DIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1eMeHTOB. loHHAas CBS3b

3.6

Crenenb oxwucieHuSI. OKHCIMTEIBHOBOCCTAHOBHTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCINUTEIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN  SKCIEPUMEHT: M3ydeHHE 00pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA LHMHKA C pPAacTBOPAMM KHUCIOT U
LIeJI04Yel, IPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIBHO-

BOCCTaHOBUTEJBHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU)

9 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

BemectBo u xummnueckas peakuus. [loBropenue

1.1

[Iepmoanueckuit 3akoH. [lepmoanueckas cuctema XMMHUYecKux ayeMmeHToB J[.U.
MenneneeBa. CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOICTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KalblUsi M HX
COCIMHEHUH B COOTBETCTBHM C IMIOJIO)KEHUEM »dJeMeHTOB B Ilepmoandeckoi

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTAIIMYECKOW pEETKH M BHA
XUMHUYECKOH cBs3u. Kiaccuduxaiuss 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB
(MextyHapoHas U TpUBHAJbHASA). XUMUYECKHE CBOICTBA BELIECTB, OTHOCSIINXCS
K pa3jMyYHbIM KJaccaM HEOPraHMYeCKUX COCJAMHEHUN, TeHeTHYecKas CBS3b

HCOPraHM4YCCKUX BCIICCTB

1.3

Knaccudukanuss XUMMUYECKHX peakluid MO pa3iMyHbIM MpU3HAKaM (M0 YUCITY U
COCTaBy YyYaCcTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
W3MEHEHHIO CTEMEHEH OKHCIICHUS XMMUYECKUX JJIEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTropa). DK30- U SHAOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE

YpaBHCHUA. Ilonsarue o CKOpPOCTH XUMHUYECKOH peaKknuun

1.4

[Tonstue 06 06paTI/IMBIX u H606paTI/IMBIX XUMHUUYCCKUX pPCaKIUAX. Ilonsatue o
TOMOI'CHHBIX M T'€TCPOICHHBIX PCAKIUAX. IlonsaTe 0 XMMHYECKOM paBHOBCCHU.
CDaKTOpLI, BJIMAOINHUE Ha CKOPOCTH XUMHUYECKON peakiun M IOJIOKCHUC

XUMHUYCCKOTO paBHOBCCHUS




1.5

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE peaxuuuy, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHON peakuuu. CocraBienue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMU €  HCIOJB30BAHHEM  METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3NEKTPOIUTUYECKOW AUCCOLMALMU. OJIEKTPOJIUTHl U HEDJIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MexaHuU3M AMCCOLMALIMM BEIIECTB C DPA3IMYHBIMU BUIAAMU
xumudeckon cBs3u. Crenenp nucconuanuu. CUIbHBIE M CIIa0bIe SJEKTPOJIUTHI.
Peakiiun wmoHHOTO OOMEHa. YCIOBUS MPOTEKAHMsS] PEaKIM HMOHHOrO OOMEHa,
MOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBOHCTBa KHCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUHN 00 JIEKTPOTUTHIECKON AUCCOIIUAIINH.

KauectBenHsble peakuyu Ha HOHBL. [IoHATHE O THIpOIM3E CONEH

1.7

XUMHU4ecKuit OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KPUCTAJIMYCCKUX
pPEIETOK HEOPraHWYECKUX BEIIeCTB — METaUIOB U HeMeTauloB (rpadgura u
anMasza), CJOKHBIX BEIIECTB (XJIOpUIA HATPHUA); HCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTHM XMMHYECKOW peakuuu OT BO3IAEHCTBHUS pa3iNuHbIX (AKTOPOB;
MCCIIEIOBaHUE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa JAUCCOIUAIIH
KHCJIOT, ImeNo4Yed W coJiell (BO3MOXKHO WCIIOJB30BAaHHE BHICOMATEPHAIIOB);
MPOBEICHUE OTIBITOB, MWILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHMS PEaKIUi HOHHOTO
obmeHa (oOpa3oBaHHME OcCaKa, BBIJCICHHUE ra3a, oOpa30BaHHWE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIHLHO-BOCCTAHOBUTEIIFHBIX  PEaKIIHA
(ropeHue, peaknHMu pa3jioKCHUsS, COCAMHEHUS ), PACIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C I[OMOINBIO KAUYECTBCHHBIX PEAaKIUH HAa  WOHBI, pEIICHHE

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCAMHEHUA

2.1

O6ma;1 XapaKTCPUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC
CTCIICHU OKHMCJIICHHA. CTpOCHI/Ie nu Q)HSH‘IGCKI/IC CBOMCTBA INPOCTBIX BCHICCTB —
rajJlorecHoB. XHMHYECKHE CBOMCTBA Ha IMpuMepe XJiopa (BSaHMOﬂCﬁCTBHC C
MCTaliaMu, HEMCTallllaMU, I_HCJ'IO‘{aMI/I). XJ'IOpOBOI[OpO,Z[. Consanas KHCJIOTa,
XHUMHNUYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC, IMPUMCHCHHUC. HeﬁCTBHe XJIopa u
XJIOPOBOAOPOJa Ha OPraHU3M YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOXKJICHUC B

MPUPO/IC

2.2

OOmas xapakrepucTtka 3neMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3MYecKue CBOICTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U cepbl. AJUIOTPONHbIE MOAU(DUKALIMU KUCIOPOJA U CEpPBHI.

XYMHUYECKHE CBOMCTBA CCPBLI. CePOBOI[OpOIl, CTPOCHUC, (I)I/IBI/I‘-IGCKI/IG 1 XUMHWYCCKHEC




cBoiictBa. OKcuabl cepbl Kak MPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KUCJIOTa, GU3MUECKUE U XUMHUUECKHE CBOMCTBA (00IIME KaK MpeACTaBUTEN Kiacca
KACIOT © crenuduyeckne). XHUMUYECKHE pPEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba mnosydyeHusi cepHod Kucnotel. [lpumenenue. Coisn
CepHOM KHCIIOTHI, KAUeCTBEHHASI peakiyst Ha cyib(ar-uoH. Haxoxmaenue cepsl u eé
COCIMHEHUN B Ipupoae. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpenbl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE TOXIH, 3arpsA3HEHHE BO31yXa M BOJOEMOB),

CTIOCOOBI €ro Mpe0TBPAIICHUS

2.3

OO0mas xapakTepucThka 31eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHUCIIEHHS. A30T, paclpoCTpaHEHHWE B MPUPOJE,
¢bu3nveckrne U XUMHYECKHe CBOHCTBa. KpyroBopoT a3ora B mpupojie. AMMHAK, €ro
(1)I/ISI/I‘~IGCKI/IG U XUMHWYECKHEC CBOfICTBa, MOJIY4CHUC U ITPUMCHCHHC. Comnn aMMOHUs,
ux (1)I/ISI/ILIGCKI/I6 U XUMHWYECKHE CBOﬁCTBa, IIPUMCHCHUC. KauectBennas pCaKknus Ha
HOHBI aMMOHHUS. A30THas KHUCJIOTA, eé IoJIydeHue, (1)I/ISI/ILIGCKI/I6 U XHUMHWYECKHE
cBoiicTBa (0OmIME Kak MpeJICTaBUTENd Kilacca KUCIOT U CcrHeuu@uueckue).
Ucnonr3oBanne HUTpPATOB H colei aMMOHHS B KauyecTBeE MHUHEPAIbHBIX
ynoopennii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMH a30Ta

(KUCTTOTHBIC JIOK]IH, 3arPSI3HEHNUE BO3/AyXa, TOYBI M BOJIOEMOB)
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®docdop, amrorporHbie Momuduranuu dochopa, GUMUIECKHE U XUMHUYECKHE
cBorictBa. Oxcua dochopa(V) u dochoprast kucioTa, PU3NIECKHE U XUMHUIESCKUE
CBOWcTBa, moxydeHue. Vcmonb3oBanue (ocharoB B KauyecTBe MUHEPAIbHBIX

yInoOpeHuit

2.5

O6mras xapakrepuctuka 31eMeHToB [V A-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIepoJd, aUIOTPONHble Moaudukanmu,
pacnpocTpaHeHue B npupoje, GU3nYecKue U XUMHUECKUe CBOMCTBA. AJcCOpOuus.
Kpyrosopor yrinepoma B mnpupome. Okcuisl yriepoga, uX (QHU3MYECKHE U
XMMHYECKHUE CBOWMCTBA, [EHCTBHE HA IKUBBIE OPraHU3Mbl, MOJIy4YeHHE U
MpUMEHEeHHE. DKOJIOTHYeCKHue MpoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepona(IV);
TUNoTe3a riao0albHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIM 3¢dekT. YrompHas
KHCToTa W e€ conM, X (U3MYECKHe U XUMHUYECKHE CBOWCTBA, MOJY4YCHUE U
npuMmeHenne. KauecTBeHHas peakuus Ha KapOoHaT-uoHbl. lcmonb3oBaHue

Kap6OHaTOB B 6I>ITy, MCIUIHHEC, ITPOMBIINIJICHHOCTU U CCJILCKOM XO035MCTBE

2.6

HCpBOHa‘{aJILHLIC MOHATHS 00 OPraHUYCCKUX BCHICCTBAX KdAK O COCIUHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, TJIMICPHUH, YKCYCHAs KI/ICJ'IOTa).

HUx coctaB U XUMHYECKOE CTPOCHHC. [TonsiTie O OHMOJOTMYECKH BaXKHBIX




BCHICCTBAX: JKHPaAX, GGHKaX, YrjieBoJax — HW HUX POJU B KHU3HHU YCJIIOBCKA.

MaTepI/IaHBHOC CANMHCTBO OPraHUYCCKUX U HCOPraHNMICCKUX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero gu3nueckue U XMMHYECKHE CBOWCTBA, MOJIy4YE€HHE M MPHUMEHEHHE.
Coenunenns kpemMHus B npupoe. Oomme npeacrasiaenus 00 okcuae kpemuus(1V)
U KpeMHHeBOH kuciore. CHIIMKATBl, UX HCIIOIb30BaHME B OBITY, MEIUIMHE,
IIPOMBIIIJICHHOCTH. BakHeHIIue CTPOUTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OeToH, Xeie300eToH. I[Ipobmembl  ©€30MacHOrO0  KCIOJIb30BAHUS

CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI{HGBHOﬁ KHU3HU

2.8

XUMHUYECKUH OSKCIEPUMEHT: H3y4eHHE O0Opas3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISSHOUM KHCJIOTHI; POBEJICHNE KAUECTBEHHBIX PEAKIIUH HA XJIOPH/I-HOHBI
¥ HaOJIOZCHUE TPHU3HAKOB WX MPOTEKAHWS, OTBITHI, OTpakaronue (Gpusndeckue u
XMMUYECKHE CBOICTBA TaJIOTEHOB M UX COCIUHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C o0OpasliaMu XJIOpUJIOB (TaJOreHUI0B);
O3HAaKOMJICHHE ¢ 00pa3IaMu cepbl M e€ CoeIMHEHUSIMU (BO3MOXHO HCIIOIh30BaHNE
BHJICOMATEpHaJIoOB); HAOMIOJCHUE Mpoliecca oOyriMBaHUs caxapa Mo JCHCTBHEM
KOHIUEHTPUPOBAHHOM  CEPHOM  KHCJIOTHI; HW3YyYECHHE XHMHUYECKHMX CBOWMCTB
pa30aBIICHHOW CEPHOW KUCJIOTHI, MPOBEJACHUE KAYECTBEHHON peaKIu Ha Cyab(dar-
MOH W HaOIIoZeHHE Mpu3HaKa e€ MPOTEKaHMs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOWcTBaMHM a3oTa, (ochopa M WX coemTuHEHHWH (BO3MOYKHO WCIOJb30BaHUE
BHJICOMATEpHaJIoB), 00pa3iaMu a30THBIX M (OCPOPHBIX YIOOpEHUH; MOTydeHHE,
coOupaHue, pacrno3HaBaHWE U U3yYeHUE CBOWCTB aMMHaKa; IMPOBEICHUE
KaueCTBEHHBIX peakUuii Ha HOH aMMOHHUS U QochaT-uoH U N3ydeHUE TPU3HAKOB UX
MIPOTEKAaHUsI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTBHI C MEHbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHue Moenen
KPUCTAINIMYECKUX pEIETOK anmasza, rpadura, ¢ymiepeHa; O3HAKOMIIEHHE C
MpoLIeCCOM  aIcOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a; MOJydeHHE, COOMpaHUe, paclo3HABAHHWE U U3YyUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a; MPOBEJCHHE Ka4eCTBEHHBIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHbl W UW3YyYEHHE TMPHU3HAKOB UX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOIYKIIMEH CUIUKATHOM MPOMBIIIIEHHOCTH; PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4

1o Teme «BakHeilne HeMeTalJIbl U UX COSIUHECHUS

MeTamisl ¥ MX COSIMHEHUS

3.1

OOmras xapakTepUCTHKa XMMHUYECKUX DIIEMEHTOB — METAIJIOB Ha OCHOBaHUM HX
noJioxkenusd B [leproanueckoit cucreme xuMuueckux anementoB [[.11. MenneneeBa

" CTPOCHHUS aTOMOB. CTpOCHI/IC MeTaUI0B. MeTtaindecKkas CBI3b U METallNIMYecKas




KpUCTAJIIIMYECKAs peIIETKA. DIEKTPOXUMUYECKUM Psil HAIIPSHKEHUM METalIoB

3.2

dusnueckue M XMMHUYECKHEe CBoicTBa MeTayuioB. OOmme crnocoObl MOTydeHHs
MeTayuioB. [loHATHE O KOPPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBbl (CTajib, YYT'yH, JIOPAIIOMUHMM, OpOH3a) U UX NMPUMEHEHHE B

OBbITY U IPOMBIILIJIEHHOCTH
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[Ilenounsle Mertamnel: nojioxeHue B llepuoanyeckoil cucreMe XUMHUYECKHUX
anemenToB [[.M. MeHnneneeBa; CTpoeHHME HMX aTOMOB; HAXOXKJICHHE B IPUPOJE.
duznyeckue U XMMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKcUIbl U
TUAPOKCUABI HaTpuss W Kanus. [IpuMeHeHue WIeNOYHBIX METaIoB M HX

COEIMHEHUI

3.4

[Ieno4yHO3eMeENbHBIE METAIUIBI MAarHUM M KaJlbLMil: T0JI0keHUE B [leproauueckon
cucremMe Xxumuyeckux osneMmeHToB [[.M. MeHneneeBa; CTpoeHHME HX aTOMOB;
HaxoXxJeHue B npupojie. Duznueckne 1 XUMHYECKUE CBOWCTBA MarHus M KaJIbIUs.
Baxneitmme coequHeHns KabIus (OKCUI, TUAPOKCH I, coyr). KECTKOCTh BOJBI U

CrocoObl e€ ycTpaHeHUs

3.5

AmromunMii: nosioxkeHne B [leproguueckoil cucteme xuMudeckux aeMeHTos 1ML
MeneneeBa; CTpOEHHE aTOMa; HaX0XKAeHUE B Ipupoe. PU3HUECKUE U XUMUYECKUE

CBO¥CTBa AIFOMUHUSA. AMGBOTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH A ATFOMUHUS

3.6

Kenezo: nmonoxenue B Ilepuoanueckoi cucreme XumMuyeckux siaemeHToB J[.U.
MenpeneeBa; CTpPOCHHE aroMa; HaxoXJaeHue B mpupone. Dusmyeckue u
XUMUYECKHe CBOWCTBa xene3a. Okcuuabl, THAPOKCUAb W coiu sxene3a(ll) wu

xene3a(Ill), ux cocraB, CBOWCTBA U MOTYYCHUE

3.7

XHUMHYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METaNIOB U CIUIABOB, UX
(DM3UYECKUMHU  CBOMCTBAMH; HW3Y4YCHHE pE3yJbTaTOB KOPPO3UHU  METAJLIOB
(BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS
OKCH/JIa KaJIBIIMS ¥ HATPHsI C BOJIOK (BO3ZMOYKHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB);
HCCIIEIOBaHUE CBOMCTB JKECTKOM BOJBI; MpOIlEcCa TOPEHUsS Keie3a B KHUCIOPOJE
(BO3MOXXHO  HCIIOJIL30BAHME  BHACOMATEpPUAIOB); IPU3HAKOB  IPOTCKAHUS
KaueCTBCHHBIX PEaKIIMi Ha MOHBI (MarHus, Kajablus, allOMUHKS, [IMHKA, sxene3a(ll)
n xenesa(lll), memu(Il); naGmromeHue W oOMHMCAHHWE MPOIECCOB OKPAIIWBAHUS
IJIaAMEHH MOHAaMU HATpHsl, Kaius W Kaiublusd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUANIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATIOMUHUS
Y TUAPOKCHUA LIMHKA; PELIEHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxknHenmue

METaAJJIbl U UX COCOWMHCHUS)

XUMHs U OKpy’Karolas cpeja




4.1

HoBeie Marepuanibl u TexHosnoruu. BemiectBa M marepuanbl B IOBCEAHEBHOMU
JKU3HHU 4YeJIOBEKAa. XUMHS U 300poBbe. be3omacHoe HCIOJIb30BaHHE BEIIECTB U
XUMUYECKUX peakiuuid B ObiTy. I[lepBas momolb Npu XUMHUYECKHUX OXKOrax u

OTpPaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKpYXKarolleu
cpenpt IIJIK. Poip XumuM B pemieHUH 3KoJormyeckux mpobiem. [IpupoaHbie
WCTOYHHUKH YTJICBOJOPOJOB (Yroyib, MPHUPOIHBIA Ta3, He(Th), MPOIYKTHI HX

nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUN SKCIIEPUMEHT: U3ydyeHue 00pa3loB MaTepuanoB (CTEKIJIO, CIUIaBbI

METaJJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

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

1

[IpencraBnenue:

1.1

O TIO3HaBa€MOCTU SIBJICHUH TPUPOAbI, IMOHMMaHHE OOBEKTUBHOMU
3HAYUMOCTH OCHOB XMMHUYECKOM HayKu Kak OO0JacTh COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTAa OOIIeld KyJIbTypbl U MPaKTUYECKON
NEATENbHOCTH YeJIOBEKa B  YCIOBHSX COBPEMEHHOIO OOILIECTBA;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

O HAy4HbIX METOJAX IO3HAHMS, B TOM YHCIE SKCHEPUMEHTAIBHBIX H
TEOPETUYECKUX METOJIaX HUCCIEIOBAHUS  BEIIECTB M U3YYEHUS
XUMUYECKUX PEaKIMii; YMEHHUE MCIOJIb30BATh MOJIEIH ISl OOBSICHEHUS

CTPOCHHA aTOMOB M MOJICKYJI

1.3

o ctepax mpodeccHoHaNbHON NEATENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAHHBIMM Ha JOCTH)KEHMSIX
XMMHYECKOM HayKH, 4YTO [O3BOJIUT OOYdYalolUMCS paccMaTpUBATh
XUMHIO Kak cepy cBoeil Oyayiieit npodecCHOHaNbHON NEATeIbHOCTH U
clenaThb OCO3HAHHBIN BHIOOP XMMHUU KaK IPOGUIBHOTO MpeaMeTra MpH

nepexo/ie Ha YpOBEHb Cpe/iHero o0Iiero 0opazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMUUYECKHX 3HAHUM U YMEHHUC ITPUMCHATE CUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHCHININE XUMHUYECCKHE IIOHATHSA: XUMHUUYCCKHH DIIEMEHT, arToM,
MOJIEKYyJia, BEIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJTHOPOJIHAsI CMECh, OTHOCHUTENbHBIE aTOMHAsl U MOJIEKYJISIpHAs MacChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIPHBIN 00BEM, OKCHTI,
KHCJIOTa, OCHOBAaHHWE, COJNb (CpedHss), XMUMHUYecKas pPEeaklus, peakiuu
COCIMHEHUs, PEaKUMU pa3JIOKEHUs, PEaKUUU 3aMElIeHHs, pPEeaKIUH
oOMeHa, TerioBoi AGEKT peakimu, SK30- U SHIOTEPMUUYECKUE PEaKIuH,
pacTBOp, MaccoOBask JOJISI XUMUYECKOTO 3JIEMEHTA B COEAMHEHNH, MaCCOBAs
JI0JI1 Y TPOLIEHTHAs KOHILEHTPALMs BEILECTBA B PacTBOpE, SAPO aroma,

BHeKTpOHHLIﬁ cioi aroMa, aroMHass op 6I/ITaJ'IB, paaunyc aroma,




BAJICHTHOCTb, CTEIEHb OKHCIICHUS, XUMHUYECKAS CBSI3b,
3JIEKTPOOTPULIATEIBLHOCTD, MOJSAPHAs W HEMNOJSAPHAs KOBAJIECHTHAsl CBS3b,
WOHHAs CBSI3b, METANIMYECKAsl CBSA3b, KPHUCTAUIMYECKAs PEIIETKA
(aToMHas1i, MIOHHAs, METAUIMYECKAs, MOJICKYJIsIpHAsT), UOH, KAaTHOH, aHUOH,
JIEKTPOJIUT U HEAIEKTPOJIUT, MIEKTPOIUTHIECKAS JUCCOLMALIMS, PEAKIINH
WOHHOTO  OOMEHa,  OKHCIIMTEIILbHO-BOCCTAHOBUTEILHBIC  PEaKIIUH,
OKUCIIUTEIb W  BOCCTAaHOBHUTEJb, OKHCIEHHE W  BOCCTAaHOBIICHUE,
QJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIE
peaKIuu, CKOPOCTh XUMHYECKOW peakuuu, karammsatop, 11K, koppo3us

MCETaJJI0B, CIIJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XMMHHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoanueckuii 3akoH .M. MenzeneeBa, 3akOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaApO

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHas TEeopHs, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHan 1

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

yYMEHUE TPAaBUIIBHO HCIIOJIb30BaTh H3YUCHHBIE BEIIECTBA H MaTEpUAIHI (B
TOM YHCJIC MHHEpaJbHBIE yIOOPEHHUsS, METAJUTBl W CIUIaBBI, MPOILYKTHI
nepepabOTKH  TPHUPOJHBIX ~ WCTOYHUKOB  YIJIEBOJAOPOAOB  (YIJId,
MPUPOTHOTO Ta3za, HePpTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U NMOHMMAaHHUE 3HAYCHUS KUPOB, OCIKOB, YIJICBOJOB IS
OpraHu3Ma 4eJoBeKa; yMEHHUE IPOTHO3MPOBATh BIIMSHUE BEIIECTB U

XUMHUYECKHUX IIPOLNECCOB Ha OpraHu3dM 4YCJIOBCKa MW OKPYXKAKI(YIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCTPpUPOBATL XUMHUUYCCKUC 3HAHUA CO 3HAHUAMHU JOPYIrUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4YHC OIIbITAa pa6OTbI C pa3sliIMYHbIMHU HUCTOYHUKAMH HH(bOpMaL[I/II/I 10
XHUMHNHN (Haqua;I U HAYYHO-IIOIIYJIApHAsA  JIMUTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBpAlICHUAX U MPAKTUYCCKOM HNPHUMCEHCHUN U YMCHUC HCIIOJIb30BATh

e€ mis peHICHUA y‘le6HO—H03HaBaTeHLHLIX 3aJda4

Brnanenne ocHOBaMH MOHATHHHOTO alrrapara 1 CUMBOJIMYCCKOT'O SA3bIKa
XUMHUHN 1J11 COCTAaBJICHUA (I)OpMy.]'I HCOPraHNYCCKUX BCUICCTB, ypaBHCHI/II\/'I

XUMUYECKUX peaKlMii; ocHoBaMHU xumudeckoil HoMeHkiatypel (IUPAC




U TPUBHAJILHOI)

YMeHue OOBSACHATH CBSI3b IOJIOKEHHS dieMeHTa B llepuoauueckoii
CUCTEME C YHUCIOBBIMM  XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHuCIo
JJIEKTPOHOB),  PACIpPEAEICHUEM 3JEKTPOHOB IO  SHEPreTHUYEeCKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUOoa0B, Kallvud U KaJIbLUA

[IpencraBienue 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB (paguyc aToma, »3JIEKTPOOTPHUIATENbHOCTh), MPOCTHIX H
CJIOKHBIX BEIICCTB OT IIOJIOKCHHSA JJIEMCHTOB B HepnonnquKoﬁ
cucTeMe (B MaJIbIX MEpPHOJaX U TJIaBHBIX HMOJArPYMIAX) U AJIEKTPOHHOIO

CTPOEHHUs aToMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTBI

7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3

XUMHUYECKHUE PCaKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTB U CTCIICHB OKHUCJICHUA XUMUUYCCKUX 3JIEMCHTOB, 3apsaa HOHA

8.2

BUJl XHUMHYECKOM CBS3M M THUI KPUCTANIMYECKOW CTPYKTYpbl B

COCAUMHECHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOpPAX BELIECTB (KHCIOT, OCHOBAHU)

8.4

OKHCIIMTECIIb U BOCCTAaHOBHUTCIIb

VYmenune XapaKTCpu3oBaTb (1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KKCIOPOJ, 030H, BOJOPO, rpaduT, aiMa3, KpeMHHH,
azot, ¢ocdop, cepa, XJIOp, HATPUH, KaIUH, MarHUH, KaJbIIHMH,

ATIOMHUHMUI, JKee30)

9.2

CJIOKHBIX BEIECTB, B TOM YHCJIC UX BOJHBIX PAaCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJI, OKCUIBI U TUAPOKCHIBI MeTayuioB [-I1A
rpym, amoMmunus, meau (II), uunka, xenesa (I u I1I), okcuast yrinepona
(I u IV), xkpemuus (IV), azota u ¢ocdhopa (III u V), cepst (IV u VI),
CepHHUCTasi, cepHas, a30TUCTas, a30THas, ¢ocdopHas, YyroybHasi,

KpEMHHUEBas KUCJIOTa U UX COJ'II/I)

9.3

IMPOTHO3UPOBATH U XAPAKTCPU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC BCUICCTB B 3aBUCHUMOCTH OT UX

CBOfICTB, BO3MOXHOCTb TIPOTCKaHUA XUMHYCCKUX HpeBpaH_leHI/Iﬁ B




PA3JIMYHBIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJICKYJSIDHBIE U MOHHBIE YPAaBHEHUS pEaklMii, B

10
TOM UUCIIE:
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XMMHUYECKHUE CBOMCTBA M3YyYEHHBIX KJIACCOB (TPYII)
' HEOPraHMYECKUX BEILECTB
104 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BBIUUCITH (IPOBOANUTD PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl  BEILECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEMIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XUMHUYECKMX peakUuid M HaXOAUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMHM METOJAaMH HAay4yHOTO MO3HaHHS (HaONoeHue, U3MEpEeHue,
121 9KCIIEPUMEHT, MOJEIMPOBAHNE) MPH U3YYEHUU BEIIECTB U XUMHUYECKUX
' SBIIEHUH; YyMEHHE CPOpPMYIUPOBATH NMPOOIEMy U MPEIOKUTH MyTH €&
peuieHus
122 O0e3omacHOM pabOTBI C XMMHUYECKUMHU BEIIECTBAMM, XHUMHUYECKOMH
' NOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBuiiaMy 0€30MacHOro OOpaIieHusl ¢ BElleCTBAMU, HCIIOIb3yEMbIMHU B
MOBCEIHEBHOM JKM3HH, MpaBWJIAMU MOBEACHUS B LEISAX COEpexKeHHs
123 30pOBb M OKPYXKAWILIEH MPUPOJHON cpelpl; NOHUMaHUE Bpena
' (omacHOCTH) BO3AEWUCTBHUS HA JKUBBIE OPraHU3MbI OMPEAeNEHHBIX
BEIIECTB, CIHOCOOOB YMEHBIIECHUS M MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JIEUCTBUA
3 Hanuume npakTUYecKWX HaBBIKOB IUJIAHUPOBAHUS M OCYLIECTBIICHUS
CIIENYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE M OMHUCaHue (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJIEHHE C
13.1 (U3MYECKUMU ¥ XUMUYECKUMU SBICHUSMU; OTBITHI, WIUTFOCTPUPYIOIINE
MPU3HAKU TPOTEKAHUSI XUMUYECKUX PEaAKIINil
13.2 U3yueHHe CrocoOoB pazeseHus cMecen




13.3

MOJIYYCHHEC KHUCIOpOaa U U3YUCHUC €TI0 CBOﬁCTB; IMOJIY4YCHHEC BOJOpOaa U
HU3Yy4YCHUC CTO CBOﬁCTB; MOJIYYCHUC YTJICKUCIIOrO ra3da U MU3y4YCHUC €TI0

CBOMCTB; MMOJy4EHUE aMMHAKa U U3YYEHHUE €r0 CBONCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C  ONPEAEINEHHOM MacCOBOM  JOJIEH

PacTBOPEHHOTO BEUIECTBA

13.5

NpUMEHEHHE MHIMKATOpOB (JIakMyca, MeTuiIopamka u (eHondranenna)

JUIS OIIPEJIENIEHNs XapaKTepa Cpe/ibl B PACTBOPAX KUCIOT U LIEN0Yel

13.6

WCCIIEZIOBAaHUE U OTIMCAHUE CBOMCTB HEOPTAaHUYECKUX BEUIECTB PA3IMUHBIX
KJIaCCOB; M3YYEHHE B3aUMOJICHCTBUS KUCIOT C METaulaMH, OKCHJIaMH
METAJUIOB, PACTBOPHUMBIMH M HEPACTBOPHUMBIMU OCHOBAHHUSIMH, COJISIMHU;
MOJTydeHUE HEPACTBOPUMBIX OCHOBAHMIA, BBHITECHEHUE OJHOTO MeTasuia
JPYTMM U3 pPacTBOpa COJM; HCCiIeoBaHUE aM(OTEpHBIX CBOMCTB

TUAPOKCUIOB AJIFOMHUHUA N HUHKA

13.7

pEeILlIEHHE SKCIEPUMEHTANBHBIX 3a7ad N0 TemaMm: «OCHOBHBIE€ KIIACChI
HEOPraHWYECKUX COCTUHEHUIN»; «IJEKTPOJUTHYECKAsT IUCCOIUALIHY;
«Baxnennne HeMeTalllIbl U UX COCAUHCHH», «BaxkHelme MeTaliIbl |

UX COCIUHCHU

13.8

XHUMHYCCKHAE IKCTICPUMEHTBI, WLTIOCTPUPYIONINE MPU3HAKU MPOTCKAHUS
peakIuii HOHHOTO 0OMEHA; KaYeCTBCHHBIC PEAKIIUN Ha MPUCYTCTBYIOIIHE
B BOJIHBIX PacTBOpax HOHBL: XJIOPUI-, OpOMHUI-, HOIWI-, CyIbdart-,
docdar-, kapOOHAT-, CHUIMKAT-AaHHOHBI, THAPOKCHI-WOHBI, KATHOHBI
aMMOHUS, MarHus, KaJblMs, aTlOMHUHHS, kene3a (2+) um xenesa (3+),

Meu (2+), mMHKa

14

VYmenue:

14.1

IMpCACTABJIATD PE3YJIbTAThI OKCIICpUMCHTA B (bopMe BBIBOJOB,
JO0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BbBIBJEATHL OMIIMPHYCCKHC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3KU MCXKAY PCAJIbLHO Ha6J'IIO,Z[aeMLIMI/I XUMHNYCCKHMMH
SABJICHUAMU U IIPOLECCaAMU, IMPOUCXOAAINIMMU B MAKpO- U MHUKPOMUPE,

OOBSACHATH IIPpUYNHBI MHOF006pa3I/I$I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue 3j1eMeHTh.. CHUMBOJIBI XMMHUYECKHX DJIEMEHTOB.

HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JieMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OtHocuTenpbHAas aTOMHAs  Macca.
OTtHOCUTENLHAS MOJICKYJIApHas mMacca. Maccosas J0JId XMMHUYCCKOro 3JIEMCHTA B

COeqUHEHNH

1.5

KomnuectBo BemectBa. Moabs. Mossipaast macca. MousipHbiii 00b€M  Ta30B.

BzanMmocBs3s KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AMHUILL BEIICCTBA

1.6

DuU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKas peakius U €€ Mpu3HaKu. 3aKOH

COXpaHCHUSA MACChl BEIICCTB. XuMmudeckue YpPaBHCHUA

[Tepuonnueckuii 3axkoH u llepuoanueckas cucrema xumuueckux snemeHtoB [.U.

MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuoamyeckasi cucrema XUMHYECKUX 3yemeHToB J[.U.
MenneneeBa. Ilepuonbl U rpynnbl. PU3MYECKHA CMBICHT TOPSIKOBOrO HOMEpa,

HOMCPOB II€pHUOAAa U I'PYIIILI 3JICMCHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX sjaep. M3otombl. OnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JOYEeK aTOMOB  MepBbIX 20  XMMHYECKHMX  DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. MeHnieneera

2.3

3aKOHOMepHOCTI/I B HM3MCHEHHH CBOMCTB XHMHYECKHX DJIEMEHTOB IICPBLIX TpéX
IICPHUOI0B, Kajius, KajJabl U (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
MCTAINIMYCCKHUX MU HEMCTAIIIMYCCKHUX CBOﬁCTB) U UX COCJIUHEHUM B COOTBETCTBHU C

ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

XuMHu4ecKas CBA3b. KoBanentHas (HOJ'ISIpHaSI 151 HeHOJ'ISIpHaSI) CBA3b.
QHCKTpOOTpI/IHaTCHLHOCTI) XHMHUYECKHUX 2eMEHTOB. MoHHAas cBsA3b. MeTanueckas

CBA3b

3.2

Tunel KpHUCTATNINYCCKUX peIJ_IéTOK (aTOMHa}I, HOHHAasd, MeTaJ’IJ’II/I‘-IeCKaH),




3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM MU BUIA

XUMHYECKOHN CBA3U

Baxwueimme mnpeacTaBUTENM HEOpPraHMYECKUMX BemecTB. Hemeramnsl u ux

! COCIMHEHUS. MeTaJlJIbl U UX COCIMHEHUS
Knaccudukamuss W HOMEHKJIATypa HEOPTaHHMYECKUX COCAMHCHH: OKCHIOB
(conmeoOpasyrolue: OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIC) U HecoJieoOpa3yomue;
4.1 | ocHOBaHUI (mwénoun u HEpPacTBOPHUMBIE OCHOBAHUA); KHCJIOT
(kucnopoacoaepkamiie 1 OecCKHUCIOpPOJHbIE, OAHOOCHOBHBIE M MHOTOOCHOBHBIE);
coJiei (CpeTHUX U KUCIIBIX)
19 dusnyeckue U XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/IA,
| xyopa, KHCI0poIa, cepsl, a30Ta, Gocdopa, yriaepoa, KpeMHHs
dusndeckrue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHS, HATPHS,
4.3 | xanus, MarHusg W Kajgblus, aJIOMMHMS, JKelne3a. OJIEKTPOXUMHYECKUH psif
HaIpsHKEHUH METaJUIOB
44 dusndeckue M XUMHYECKHE CBONCTBA BOJIOPOJHBIX COCIUHEHHH HEMETAJIOB:
" | XJIOPOBOIOPOAIA, CEPOBOAOPO/IA, AMMHAKA
dusznueckue W XUMHYECKHE CBOWCTBA OKCHAOB HemeTamwoB: cepel (IV, VI),
4.5 | azorta(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). I[lomydenue
OKCHJIOB HEMETAIIJIOB
16 Xumudeckne cBoiicTBa OKCHIOB: MeTauioB IA-IIIA rpynm, nwaka, memu(Il) wu
' xenesa(Il, I). [TonydeHre OKCUI0B METAIIOB
XUMUYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHAOB (HAa MpUMeEpe
4.7 | THAPOKCHUIIOB AIFOMUHUS, Keje3a, nuHKa). [lomydyenne ocHOBaHMM W aMpOTEPHBIX
TUAPOKCUIOB
OO0mue XUMHYECKHE CBOWMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOIHOM,
43 CEpHHUCTOH, cepHOM, a30THOH, QochopHOl, KpeMHHUEBOH, YrojbHOW. OcoObie
" | XUMHYECKHe CBOICTBA KOHIIGHTPHPOBAHHOM CEpHOI U a30THOH KucIoT. [Tomyuenue
KHCITIOT
4.9 | OOmue xuMHYeCKUe CBOMCTBA cpeanux coleil. [lonyduenue coneit
410 [Tonmyuenue, coOupaHue, paclo3HaBaHHWE BOAOPOJA, KHUCIOPOJa, aMMHaKa,
' YTIIEKUCIIOTO Ta3a B IabopaToOpHH
A1l [Tonmyuenne amMmmaka, CEpHOM W a30THOM KHUCIOT B MPOMBINUICHHOCTH. OOIiue
' CHOCOOBI TIOTYYCHHSI METAJIOB
4.12 | I'enetnueckas CBsA3b MEXAY KJIACCaMU HEOPTAHUUYECKUX COETUHEHHI




XUMUYECKUE PEAKIIUU

5.1

Knaccupukanuss XUMHUECKUX PEAKUUN O PAa3JIMYHBIM IMPHU3HAKAM: IO YHCIY H
COCTaBy Y4YaCTBYIOIIMX B pEAKIHHU BEIIECTB, IO TeoBoMy 3ddekry, 1o

HN3MCHCHHIO CTCIICHEH OKHMCICHNUS XUMUYECKIX 3JICMCHTOB

5.2

TennoBo#t APPEeKT XUMHUYECKON peakiy, TEPMOXUMUYECKAE ypaBHEHHSA. DK30- U

SHJOTEPMHUUYECKHE peaKkuu. TepMOXUMUYECKNE YPABHEHUS

5.3

OKHUCIUTEIHLHOBOCCTAHOBUTEIILHEIE pCaKknuuu. OKHUCIIUTEIM U BOCCTAHOBUTEIIM.
[Ipoueccht OKHUCJIEHUS u BOCCTAHOBJICHMS. ONEeKTPOHHBIN OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust NMEKTPOIUTHYECKON aucconnanvi. KaTnoHbl, aHUOHBI. DIJIEKTPOIHUTHI H

HEINEeKTPOoJUThI. CUITBHBIE U clTa0bIe AIEKTPOJIMTHI. CTeNeHb TUCCOIaIuN

5.5

Peaknmun nonHOTO OOMEHa. YCIOBHS TPOTEKAHWs pEAKIMH HOHHOTO OOMEHa,

ITOJIHBIE U COKPAIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHMHS ¥ OKpYKarolias cpeia

6.1

BemectBa m Marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeKa. beszomacHoe
UCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakuui B naboparopuu u Obity. IlepBas

IIOMOIIIb TP XUMHYCCKHUX 0KOraX U OTPABJICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE OKpYXKaroulel cpeabl (KUCIOTHBIE NOKIH, 3arpsi3HEHUE
MOYBBI, BO3AYyXa M BOJOEMOB), crocoObl ero mnpeaoTBpaiueHus [IpenenbHas
nonyctuMas koHmeHtpauus BemiectB  (IIJIK). Ponp xumum B perieHun
9KOJIOTHYECKUX TMpobiieM. YcuieHwe napHUKoBoro sddekra, paspylieHue

O30HOBOTI'O CJI104

6.3

[Ipumenenue cepsl, a3ora, Gochopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IprMeHeHune MeTayuioB U
CIUIaBOB (CTallb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBIIIICHHOCTH HX
coenuHeHuil. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CHOCOOBI 3alUTHl MX OT

KOppO3UH

6.4

[IpupoaHble UCTOYHUKH YTIIEBOAOPOJIOB (YTrOJb, IPUPOAHBIHM a3, HeTh), MPOTYKTHI

ux nepepaboTku (6eH3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

6.5

HepBOHaanILHLIe MOHATHUSA 00 OPraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX YyIiIepoaa
(MeTaH, 9TaH, 3THUJICH, AlICTWICH, 3TAHOJI, TJIMICPUH, YKCYCHAsA KI/ICJ'IOTa). IlonsTHe o
OMOJIOTHYCCKH BaXKHBIX BCHICCTBAX: KHUPAX, 6em<ax, YIIICBOAAX — U UX POJIKA B JKU3HU

YCJIOBCKaA

PacuéTnr:




7.1 | mo dpopMynamM XUMHUYECKUX COCTUMHECHUN
7.2 | maccel (MaccoBOM) JOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 10 XUMHUYECKUM YpPaBHEHUSIM




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
 Xumwus: 8- kjacc: 0a30BbI  ypOBEHb: Y4YEOHUK; 5-¢ U3AaHUE,
nepepaborannoe [abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
 Xumusa: 9-i1 kmacc: 0a30BbIi  YpOBEHb: YYEOHHK;, 5-€ U3JaHWUeE,
nepepaborannoe [abpuensn O.C., OctpoymoB MW.I'., Cnankop C.A.

AKIII/IOHepHOG O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOJJUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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