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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoIaBaHusl y4eOHOTo npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe npeaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
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 coAepkaHHs MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX TMPEICTaBICHUMN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYEHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaloumi MHpy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATeIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWHU B Y4YEOHO-NIO3HABATENBHOM M Yy4eOHO-MCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (GOPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yUYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETHbHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH pelIeHWHU MpoOJieM B TIOBCEIHEBHOW KHU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOyYalOlmMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH HDKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoOB, OTBEACHHBIX s HU3YyYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHUE OdJeMEHThl. CHMBOJIBI XHUMUYECKHX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JIsI XUMHAYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMUYECKHUE SBJICHHUS. XUMHUUYECKasi peakius U e€ Mpu3HaKH.
3aK0H COXpaHEHMs MacChl BelecTB. XuMUueckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peaKIuii (COequHEHHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IpaBuiaMu paboThl B 1abopaTopuul U
npuéMaMu 0OpallleHus ¢ JIabopaTOPHBIM O0OpPYIO0BAaHUEM, U3yUYE€HHUE M OINHCAHHE
bU3MYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
bu3nveckux (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUs BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAIWBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHE Keje3a ¢ pacTtBopoM coiu meau (ID),
M3YUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIAPUBAHUE, JUCTUUIIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAcChl, CO3JaHUE€ MOJEIEH MOJICKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. 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.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHCJIOTHBIC, aM(pOTepHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. DU3MUECKHE €W XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucnor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

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

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOI0neHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpekpalieHus TopeHus (Mo)kapa), O3HAKOMJIGHHE C oO0pa3laMu OKCHIAOB U
ONMMCAaHWE WX CBOWCTB, MOJY4YeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJEOMATEpPUAIOB), HAOIIOAEHUE OOpPa30B BEILECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoagnuecknin 3axkon u Ilepuoamyeckas cucTeMa XHUMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMHUUYECKUX JIEMEHTOB /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.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. 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 pajJuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
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 — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckass cBsizb. KoBaneHTHas (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS).

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHbBIE MOPOBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kalus, KaJIbIUi U HX
COCIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEHIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PEaKIUi MO pa3IndHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [lonstTre 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIMNA. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHMs peakumil. CBoWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMAIMU KHUCIOT, IIEIOYeld U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIMX  IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasiIoKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX PpEAKUMM HA  HWOHBI, pELICHUE
JKCIIEpMMEHTAJIbHBIX 3a/a4.

Hemerasyibl 1 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHU3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENEeHH OKuciieHus. CTpoeHne U (PU3NYECKHE CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYECKue CcBoWcTBa cepbl. CepoBOJOpPOa, CTpoeHUE, (pu3ndecKkue u
XuMuyeckre cBorctBa. OKCHIBI CE€pbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, ¢uU3HYECKHe ¢ XUMUYECKHE CBOWcTBa (oOmume Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHHS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMu4Ieckue cBorctea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHMUS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME KaK TMPENCTaBUTENsI Kjacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMUUYECKOe 3arps3HEHUE OKPYKaIoUel Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3MYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepona B npupozge. Okcuubl yriepoza, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIMMaTa, I[MapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KAK O COEUHEHHIIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, Oelkax, yrieBojgax — U ux
poii B KHM3HM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHs B mpupojge. OOme mnpenacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAWHEHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  CcOoeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBOMcTBaMHU aszora, ¢ochopa W WX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUasIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QysuiepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aJCOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojydyeHue, COOMpaHue, paclo3HaBaHUE U M3yUeHHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNUE KaYyeCTBEHHBIX peakiuidi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3az1a4 no TeMe «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

OO6mIast XxapakTepUCTUKAa XUMHUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKHM  psif
HanpsHKeHU MeTamnoB. Ousndyeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rue
crocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crnocoObl 3aluThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMHHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepuoamyeckon cuctemMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIACHHUE B MPUPO/IE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiusi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3NUECKUe U XUMUYECKUE CBOMCTBA MArHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HHE aToma, HaxOXAeHHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpO€HHE aToMa, HaXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCMOJI30BAHUE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEaKUU HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCaHUE TPOILIECCOB OKPAIIHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHajIoB), UCCIe0BaHNEe aM(DOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momoms mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NmpeaenbHas IOMycTHMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3lloB MaTepHaOB (CTEKIJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéa3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMU IS OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pACTBOP, PACTBOPUMOCTb, KPUCTAIITMIECKAsI
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKpOAJICMEHTHI, TUTATCIIbHBIC BEIESCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMU, TPUHSITBIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BJAAETh JAOCTOBEpPHOW MHOpMAIME O
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAESITENbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOUM MJeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMIOCTYNKH CBOUX TOBapULIEH C MO3ULHUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAaHUSI CYIIIHOCTH HAYYHOM KAapTHUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOTUMBIE i OOBSICHEHHS HaOII0IaeMbIX TPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TIpaBWJI 0€30MacHOCTH MpU  OOpalleHUuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHETHOM MpodheCCUOHAIIBHON JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MuecKOMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
IpaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH NPUPOJHOU CPEIOH, JJIsI MOBBILICHUS
YPOBHSl  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MMO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE€.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE oOOecneYnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: PAaCKPBHIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIACTSATh UX XapaKTEepHBIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU sl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOEIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakIMu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 33714, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopMmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KpPUTUYECKH OIICHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BaHUs ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSITENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YNIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHH, OIpeAelieHne KpUTEpPHUEeB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WJIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE IMOJYUEHHOTO pe3yibTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOl pabodeil mnporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa3OoBaHUI0 W NPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpPOHAS. M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCIMHEHUS, PpEeaKIUu pPasJIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIlEeCTBa
(IpoIIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITHUS MIPYU ONUMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJI€HUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAcCy COEIMHEHUHN I10
dbopMymnaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMUMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxxkeHusi B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouyHas noarpynma (b-rpymnma)», mMansie u
OoJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIO IEKTPOHOB
U pacnpeereHre uX o 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YHUCIY M COCTABY YYaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAs OMUCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW JESTEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYECHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM JI0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOLIBIO MHINKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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, MOJEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JTUCCOLMALMS, PEAKIHUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasd CBsI3b (KOBaJCHTHAas, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
NPUMEHSATH T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHUW 1o (opMynam, BUJ XUMHYECKOUN
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 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)», Mameie U OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX TO0 JJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBY Y4YAaCTBYIOLIMX B peaKIUu
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

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

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3M MEXK/y BEIIECTBAMH Pa3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBPALICHUA B Pa3TUYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHMUYECKOW  MOCYAOW  H
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAa4eCTBEHHBI  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHII-,
uoaua-, kapOoHat-, ¢ocdar-, cwIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTraHWYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O000IeHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JIs1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0/ICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (peasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTH4eckue
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padoThI padoThI
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1.1 . 5 2 https://m.eds00.ru/A3RIT4T6X
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XumMnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUN




[Tepuonueckuii 3aKOH U
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3.2 OKHCIUTETHHO- 8 https://m.edsoo.ru/W8COT2E7K
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OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

KosnnyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
[ToBTOpenue u yriuyoieHue 3HaHUH
1.1 P T 5 1 https://m.edsoo.r/GOMSWOI3T
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 https://m.eds00.ru/R379Q6G4G
peakuuit
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMHUYECKUE PEAKIIMU B pacTBOPax
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeANHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 B P p 4 1 https://m.edsoo.ru/FOW IN9F5V
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Hroro no paszneny 25




Pasgen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0mue croiicTBa METAIIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Bakneime Metaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/I8G6J7RIU
Uroro no pazgeny 20
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TOHATHI: aToM,
MOJIEKYJa, XHUMHYECKHH DSJEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPONHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM O0OBEM, XMUMHUYECKas peakius,
KnaccuuKamusl — peaknuid:  peakluH  COCAWHEHHS,  PeakKluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHIOTEPMHUUYCCKHE PEAKIUH, TETUIOBOM 3P ¢EKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH OTU MMOHATHA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIMKY IJIs1 COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi

1.4

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

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily U COCTaBy

YYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJFIDHYHO W MOJISIDHYIO MACChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYCECKOTO 3JIECMCHTA II0 (I)OpMy.He

COEIMHEHMS,




1.9

BBIYUCIIAATE MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOII0JICHHE,
U3MEpPEHUE,  MOJEIMPOBaHME,  OKCIEPUMEHT  (peajibHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHun,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMJIC)KHOCTbL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHul 1no popMyaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHUE CBOMICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX

MIPEBPALLEHUN B Pa3IMYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BemIecTB (BOJIOpPOJA M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOW MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TUNIAHUPOBATh U MTPOBOIUTH XUMHUECKHE SKCIIEPUMEHTHI T10
pacro3HaBaHWIO pPACTBOPOB IMIEIOYEH M KHCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, ¢peHondTarernH, MEeTUIIOPAHXK U APYTHE)

2.7

IIPOBOANUTD paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3axkoH u Ilepumoamyeckas cucrema
xuMuueckux saeMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakum»

3.1

PacKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ [P (0) aToMa, aTOMHasd 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIIBHOCTh, HWOHHAasA CBsA3b, HWOH, KAaTUOH, A4aHHOH,

CTCIICHb OKHUCJICHUA




3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

33

ONMCBHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonmueckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh IOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nneprnoabl

34

packpsiBaTh cMmbici Ilepmonmueckoro 3akona JI.M. Mennaeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX TIIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUThb  O0O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnoguueckass  cucreMa  XMUMHYEeCKMX  aneMeHroB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX D3JEMEHTOB (cocTaB M 3apsi sjapa, oOllee 4uCio

AJIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XUMHUYECKON CBsI3M (KOBaJeHTHas W HOHHas) B

HCOPraHn4CCKUX COCANHCHUAX

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XumMudeckas peaKnuus»

1.1

pacCcKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HECEIJICKTPOJIUTBI, JJICKTPOJIUTHUYCCKAA AUCCOoIUanusd,
p€aKkuunu HOHHOI'O O6MCH8., KaTajinu3aTop, XUMHUYCCKOC PABHOBCCHUC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIMTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHas,
MCTaJ'IJ'II/I‘-ICCKaH), KpUCTalNINYCCKasd pCIJ_IéTKa, CIlIaBbI, CKOPOCTb

XUMHUYECKOMN pCaKkuuunu




1.2

WIUTIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHHUU BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh yPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJIOYEH M COJIEM, IOJIHBIE M COKpALIEHHBbIE YpaBHEHUS DPEaKLUN

MOHHOIO 00OMeHa

1.4

PaCKphIBaTh CYHIHOCTb OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

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

COCAUHECHUA»

2.1

XapaKTepu30BaTh (ONMUCHIBATh) 00IIME U CHEUPUUECKHE XUMUYECKHE
CBOMCTBa MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIINX CYIIECTBOBAHUE

T€HETHUYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTHU MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX
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cleoBaTh IpaBWIaM TMOJB30BAaHUS XUMUYECKOW TOCyIoll H
nabopaTopHbIM O0OpYIOBAaHUEM, a TaKXkKe MpaBuiIaM OOpalleHUs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, wuoauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

NPUMCHATE OCHOBHBIC OIICpaluu MBICJIUTEIbHON JIE€ITeNbHOCTH —

aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H.[CHI/I€, CHUCTEMATHU3allUIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Uil  M3y4EHUS
CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIC
METO/bI TIO3HAHUSI — HAONIOEHUE, H3MEpPEHUE, MOJCITHUPOBaHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYECCKHEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HM YE€IOBEKA. XHUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI  XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHasg — Macca.
OtHocuTenbHAas MOJIEKYIISIpHAs Macca. MaccoBas J0JIsl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMocCBsi3b KOJMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IuHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckrue U XMMHUYCCKHE SBJIICHHSA. XHMHYCSCKas p€aknuusa u eé IIPpU3HAKHU.
3aKoH COXpaHECHUA MaCChl BEIICCTB. XuMmudeckue YpaBHCHUA. KHaCCI/I(bI/IKaL[I/IH

XMUMHUYECKUX peakluil (COeTuHEeH s, pa3IoKeHHs, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, C TIPaBUIIAMHU
paboTel B JabopaTopur W mnpuéMamMu oOpalieHus ¢ J1abopaTOPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (uU3nYeckux (IUIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKe, KUIIEHWE W KOHACHCAlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKaHWsS XUMHUYECKMX peakiuid (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3lIoKeHUe

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kelie3a C PaCTBOPOM




conmu meau(1l), uzyuenue cnocoOOB paziencHus: cMecei (C MOMOIIbI0 MarHUTa,
¢wIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OYUCTKU HOBapeHHOﬁ coJig, Ha6JIIOIIeHI/I€ " OIIMCaHHC PE3YJIbTATOB IMIPOBCACHUA
OTIBITA, WITIOCTPUPYIOUIETO 3aKOH COXPAaHEHHWS MAacChl, CO3JaHHE MOJelei

MOJIEKYII (IIapOCTEPKHEBBIX)

Baxwueline npeIcTaBuTeIn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopony — amemeHT u mpocrtoe
BemiecTBo. HaxoaeHue Kucioponaa B Hpupoje, (Gu3nyeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M HpOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — aloTponHast MoAU(UKaLMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
W SHIOTEPMHUUYECKHE PeakUuu. TOIUIMBO: YroJib U METaH. 3arpsi3HEHNE BO3/yXa,

yCcUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylIeHHe 030HOBOTO €0

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne Boaopoaa B IPHUPOJE,
¢u3nueckre M XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. PacuéTel M0 XUMUYECKUM YpaBHEHUSM

2.5

duznyueckue CcBOWCTBa BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
HacelimieHHble M HEeHACHILEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast moisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B mpupojie M B XKU3HHM uenoBeka. KpyroBopoT
BOABl B TpUpOJie. 3arps3HeHHe NpUPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuabl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. dusmueckue U XUMHUYECKHE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHHH. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucnor. dusnueckue u
XUMHYECKHE CBOMcTBa KUCIOT. Pan aktmBHocTh MetauioB H.H. Bbekertosa.

HonyquI/Ie KHUCJIOT




2.9

Comu. Homenknartypa comneit. @usnueckrue M XMMHUYECKHME CBOWCTBA COJICH.

[Tony4yenue coisen

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPTaHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XHMMHUYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE OIPEIEICHUE  COACPKAHUsA
KHCJIOpOJia B BO3AYXE, IOJIydEHHE, COOMpaHuE, paclo3HABaHUE U H3y4eHHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHUs TopeHust (I10kapa), 03HaKOMJIEHHUE C
oOpa3lilaMui OKCHJIOB U OIMCAHME WX CBOMCTB, IOJIyueHUEe, coOupaHue,
pacrno3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3auMOJeHCTBHE
BoJjiopoaa ¢ okcumom meau(ll) (Bo3MOKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJeHne 00pa3lloB BELIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEWCTBHE BOJABI C MeETaulaMd (HaTpUEeM M KaJbI[EM)
(BO3MOXHO HCHOJIb30BaHHE BHJIEOMATEPUANIOB), OIpeAeIeHHE pPacTBOPOB
KHCIIOT M IIeJ04Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIENO0BaHHE OOpa3IoB
HEOPraHMYECKUX BELIECTB pPa3JIMYHbIX KJIACCOB, HAOIIOAECHUE W3MEHEHUs
OKpacKd MHJIUKaTOpOB B pPacTBOpax KHUCIOT M IIEJI0Yed, H3ydyeHHe
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBOpoM cCepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3alKu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
9KCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHelIne Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuonuueckuii 3axkoH u [leproauueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUHU

3.1

[lepBpie MOMBITKH KIACCUPUKAMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMHU4eCKUX aiueMeHToB [[. 1.
Menpaeneena. KopoTkonepuonas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3AYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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Crpoenne atoMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB
IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKMX CBOMCTB IO TpYIIaM M IIEPUOJAM.
3nauenue [lepuonmyeckoro 3akoHa u Ileproauueckoil cCUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS Haykd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTeJ'ILHOCTI) XUMHUYECKUX dJIEMEeHTOB. MloHHAs CBA3b

3.6

Crenenpb okuciieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIIGCCBI

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINUTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJCHWCTBHE THUJIPOKCHIA LHMHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPBI OKUCIUTENBHO-

BOCCTaHOBUTEJIBHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COSTUHEHMS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIUI W HX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHWEM 3JeMeHTOB B Ilepmoamnueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM KiI1acCaM HCOPraHN4YCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMu4ecKuX peakluid 1o pa3iuyHbIM MpU3HAKaM (TI0 YUCTy U




COCTaBy Yy4YacTBYIOIIMX B pEAaKUUU BEIIECTB, MO TeIwioBoMy 3¢ddekry, mo
W3MEHEHHIO CTENEHEW OKHCICHHS XMMHYECKHX DJIEMEHTOB, IO OOpaTHMOCTH,
[0 Yy4acTHUIO Karajnu3aropa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYICCKOM pcakuuu

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOoppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHUYECKOTO PaBHOBCCHUSA

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUMN € HCIOJIB30BAHMEM METOJA

9JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOIUTHI U HEJJIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHu3M UCCOLMALUMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMUTHI.
Peaknun monHOoTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpAalI€HHbIE WOHHBIE ypaBHEHHsS peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHMH ¥ COJEH B CBETE TIPEACTABICHUH 00 OJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E COei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMmeTalioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpUIa HATpHUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peaklUHUd OT BO3JACUCTBUS pa3IMYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  AIIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
TUCCOLIMAlMM  KHCIOT, IIeno4Yed u  colied  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
MPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
o0pa3oBaHUE BO/JIbI); OMBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, Peakiuu pPa3JIoKEeHUs, COCITUHEHUS);
pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUA. CTpOCHI/IC u (I)I/ISI/I‘-IGCKI/IG CBOMCTBA MMPOCTBIX

BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa




(B3auMozelicTBHE € METajllaMi, HEMETAJUIaMH, Iiejo4aMu). XJIOpPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uesloBeKa. BaxkHelmue XJIIOpUIbpl U UX

Hax0XJACHUE B PUPOJIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCIOpPOJa M CEepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)I/ISI/I‘~IGCKI/IG M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CCpHafl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ W XHUMHYECKHE CBOMCTBa
(oOmuMe Kak MpeAcTaBUTENs Kiacca KHUCIOT M crerupuieckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comu cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAsA PpCaKOusa Ha
cynbdar-uon. Haxoxmenue cepbl U e€ COCAMHEHHH B TpUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSMHU CEphl (KUCIOTHBIE IO,

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

2.3

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIECHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mveckue u XuMHUecKre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHHil. XuMUYecKoe 3arps3HeHUe OKpYKarolen
CpeIbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arPsS3HEHHUE BO3/yXa, TOYBbI

1 BOJOEMOB)
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docdop, amnorponHsie Mogudpukauu (ochopa, GuzNUECKHEe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, QGuU3UYECKHEe HU
XMMHYECKHUE CBOWCTBa, monydyeHue. lMcmonp3zoBanue QocdaroB B KauecTBe

MHUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrtepuctuka 31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUVIEpOJ, aJIOTPOIIHBIE
MOAM(DUKAIIMY, PACHIpPOCTpaHEHUE B TMpUpPOJE, (U3NYeCKHe U XUMUYECKHE

cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,




X (QU3NYECKHE W XUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OPraHU3MBEI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJOTUYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); rumoTe3a rn00anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
addekr. YroiapHas KUCIOTa W €€ CONU, WX (PU3UYECKHE M XUMHUYCCKHE
CBOWCTBa, MOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepojga (MeTaH, 3TaH, JTWIEH, AaleTUJEeH, 3TaHOJ, TIJMIEPUH, YKCyCHas
kucnota). MIx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJaXx — W HMX pOJIM B KHU3HU
YyeloBeKa. MarepualbHO€ €IMHCTBO OpPraHMYECKUX M  HEOPraHMYeCKUX

coeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue ¢ XMMHYECKHE CBOWCTBA, TMOJIy4YE€HUE H
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcugie kpemHusA(IV) u kpemHneBot kucinote. CHIMKATHI, UX UCTIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, Xene300eToH. IIpobiembr Oe30macHOTOo

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XVUMUYECKUN 3KCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI; MPOBEIEHUE KAaYeCTBEHHBIX PEaKIMi Ha XJIOpui-
UMOHbl U HaOJIOJIEHUE MPHU3HAKOB HUX MPOTEKAHHS; OMbITHL, OTpPa)KarolIue
(u3nuecKkue ¥ XUMUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpPUIOB
(ramoreHuioB); O3HaKOMJIEHHE C oOOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXXKHO HWCHONB30BAaHUE BHUICOMATEpHaloB); HaOIIOAEHUE Mpoliecca
oOyriuBaHUs caxapa MoJ JIeHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakiuu Ha cynbdaT-uoH U HaONIoJeHUWe mpu3Haka eé
NpOTEKaHUs; 03HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, hocdopa u ux
COEMHEHUH (BO3MOKHO HCHOJb30BaHUE BHJIEOMATEpUANIOB), 0OOpazlaMu
a30THBIX U (ocOpPHBIX yIOOpEeHUH; nonyuyeHue, cooupaHue, pacrio3HaBaHUE U
W3y4EHUE CBOMCTB aMMMaka; NPOBEICHHE KAuECTBEHHBIX DPEAKIMl HAa HOH
aMMOHUST U QochaT-HOH U HU3YYEHHE NPU3HAKOB HX MPOTEKaHHUS,

B3aHMO/ICICTBHE KOHHCHTpHpOBaHHOﬁ a30THOH KHUCJIOTHI C MEObIO (B03M0)KHO




HCIIOJIb30BAHNE BMJIEOMATEPHANIOB); H3YYEHHE MOJENEH KPHUCTAINYECKUX
pemérok ainmasa, rpadura, QyuIepeHa; O3HAKOMJICHHE C IIPOLIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOIa3a; IOJIy4eHHe, COOMpaHHE, PACHO3HABAHUE U H3YyYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEICHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- |
CUJIMKAT-UOHBl M H3y4EHUE IIPU3HAKOB HUX IMPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHbIX

3a/71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHU

Mertannsl 1 ux COCINHCHUA

3.1

OO011ast XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucremMe XUMHUYECKHX dieMeHtoB [
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTauinyeckas CBA3b U
METAJUIMYECKasi KpPUCTAUIMYECKass pPEmETKa. OJJIEKTPOXUMHYECKHM Pl

HaIpsHKEHUH METaJUIOB
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dusnyeckue U XUMHYECKHE CBOUCTBA MeTa/UIOB. OOIIHEe CITOCOOBI MOTYICHHS
MeTauioB. [ToHATHE 0 KOPPO3HH METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTEME XUMHYECKUX
anemeHntoB J[.M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHUE B MPHUPOJIC.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kayusi). OKCUabl U
TUAPOKCHABI HaTpus H Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M UX

COEeqUHEHNN
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Illenoyno3eMenbHbIE  METaulbl MarHuii W KaJbLMH: IIOJIOKCHHE B
Ilepuonnueckoit cucreMe xumudeckux ammeMeHToB .M. MeHnieneeBa; ctpoeHue
UX aTOMOB; HaxoXJieHHe B mnpupoje. Pu3nyeckue U XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. BakHeidmume coeauHEHUs KalblUsA (OKCHUI, THIAPOKCHI,

conn). 2KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AIIIOMUHHN: TIOJIOKCHUE B HepHOﬂquCKOﬁ CUCTCEMC XHUMHUYCCKHUX IJJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC aTOMa; HAXOXKICHUC B IIPUPOJCL. duznueckue u
XHMHUYECKHE CBOMCTBA aIFOMUHUS. AM(I)OTCpHLIC CBOICTBa OKCHJA U rUApoKCHuaa

AJTFOMHWHUSA

3.6

Keneso: nonoxxeHne B HepHOHquCKOﬁ CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[I/I
MeHneneeBa; CTPOCHHUC aTOMa;, HAXOXJICHUC B IMPUPOIC. dusznueckue Hu

XMMHYECKHUEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIbl U conu kene3a(ll) u




xene3a(Ill), ux cocras, cBOMCTBA U MOTyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJJIOB M CIUIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), oco0eHHoCTeH
B3aMMOJCHCTBUS OKCHJA KajgbLUsli U HaTpus C BOJAOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB); MCCIEAOBAHUE CBOWCTB KECTKOM BOJBI;
mpoluecca TOpPEHHs Kejle3a B KHUCIOpojAe (BO3MOXKHO — MCIIOJIb30BaHME
BHJICOMATEPUAJIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha MOHBI
(MarHus, xanblus, amtoMuHus, nuHKa, xene3za(ll) m sxenmeza(Ill), memu(1l);
HaOJI0/IEeHNE U ONMCAHHE MPOLECCOB OKpalIMBaHMs IUIAMEHU MOHAMH HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHHE  BHJIEOMATEpPHAIOB);
uccienoBaHue am(pOTEpPHBIX CBOWCTB THAPOKCHAA AITIOMHHHUS M TUAPOKCUIA
LIMHKA; pelIeHre SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHeine MeTamisl 1

UX COCIUHCHU A

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIoBeKa. XUMHUS U 370poBhe. be3omacHoe ucnoab30BaHuE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomis Mpu XMMHUYECKHUX OXKOTaxX H

OTpPAaBJICHUAX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE€  3arps3HCHHE
okpyxatomei cpeapl [1JIK. Pons XuMum B pellieHuH 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHMKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY ¥ MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpa3ioB MaTepuasIoB (CTEKIIO, CIUIaBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

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 TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCECHTAJIIBHBIX U
TCOPETUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHUSX
XMMHYECKON HayKd, YTO IO3BOJIUT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTU
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGMIBHOTO IMpeaMera

U NEepexo/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMON XHUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COEIUHEHUs, pPEaKUUU pas3JIoKEHUs, pPEaKINH
3aMeIIeHUs, peakluu OOMeHa, TerioBoi 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE DPEAKIMH, PACTBOP, MAaccOBas JAOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAsA J0JI U NPOUCHTHAA KOHICHTPALIA




BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opbutanb, paaMyc aToma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBS3b, 3JIEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHass  CBSI3b, MOHHAs  CBsI3b, METAJJIMYECKas  CBA3b,
KpUCTANIMYECKas pelérka (aToMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJIUTUYECKAs] JUCCOLMAIMs, PEaKUMd HOHHOro OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIb, OKHUCIEHHE W  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XMUMHYECKOW peakumy, kKatanusarop, IIJIK, xkopposus

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYeHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
NPOAYKTHl TePepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHHA CO 3HAHUAMU OPYTUX

y‘le6HLIX npeaMETOB
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HaJIM4Me OIbITa paboThl C PA3TMYHBIMU UCTOUYHUKAMM HH(pOpMaIUu
N0 XUMHMM (HaydyHass W Hay4dHO-IOMYJsIpHas JMTEparypa, CIOBapH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPpEBpaAlICHUAX n MMPaKTUICCKOM MMPUMCHCHUU 151 YMCECHUC

HCII0JB30BaTh €€ JJIsd peaicHus y‘Ie6HO—H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O




SA3bIKa XMMHUU JJIS1 COCTaBIICHUS (POPMYJ HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUN  XMMHUYECKMX  pEaKUUH; OCHOBAMHM  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoit)

YMeHne oOBSACHATH CBS3b MOJOXEHHS 3j1eMeHTa B Ilepuonmveckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHMS aTOMOB
XMUMUYECKUX D3JEMEHTOB (CocTaB M 3apsai  s1pa, oOliee 4ucio
JIEKTPOHOB), PACIPEAEICHUEM IEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, KaJlud U KaJIbLUA

IIpencraBnenue 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DIJIEMEHTOB (paJiyCc aToMa, 3JIEKTPOOTPHUIATEIHHOCTD),
MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[Tepuomgnueckoit cucreme (B MalblX TE€PUOJAX H  TJIABHBIX

MOATPYIIAax) 1 3JeKTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTBI

7.2

HCOPraHnM4YCCKUC BCIICCTBA

7.3

XHUMHUYECKNE PCAKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCIICHUA XUMHUUYCCKUX DJIEMCHTOB, 3apsj

HOHa

8.2

BUJ XUMHYECKOH CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYPbBI B

COCAUMHCHUAX

8.3

XapakTep cpeiibl B BOJAHBIX PACTBOpPAX BELIECTB (KUCIOT, OCHOBAHU)

8.4

OKHUCIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpu3oBaTb (bH?»I/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

IPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, ammas,
KpeMHH#, a30T, ¢ocdop, cepa, XJIOp, HATPUM, Kajuil, MarHuu,

KaJIbIIUHA, aJTFOMHHHH, KEJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOpPoB (Boja,
aMMHUaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ, OKCHABI U THUIPOKCHUIBI
metainoB [-ITA rpymm, amomunus, menu (II), nunka, xeneza (II u
III), oxcuast yraepona (I u IV), kxpemuus (IV), azota u gochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHUEBasE KHCIOTa U UX COJIN)




9.3

MPOTHO3UPOBATh W  XapaKTEpU30BaThb CBOWCTBA  BEIIECTB B
3aBUCHMOCTH OT HMX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B
3aBUCUMOCTHU OT UX CBOWCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMUUYECKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

10

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHMS PEAKLUM, B

TOM YUCJIC:

10.1

peakiuii MOHHOTO OOMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

10.3

WILNTIOCTPUPYIOIIUX XUMHUUYCCKUC CBOMCTBA HN3YYCHHBIX KJIACCOB

(Tpynn) HEOpraHUYeCKUX BEUIECTB

10.4

MOATBCPKAAIOIHNX M'CHETUUCCKYIO B3AUMOCBA3b MCKIAY HUMU

11

YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):

OTHOCHTEIIbHYI0 MOJICKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,

MaCCOBYIO JOJIIO XUMHWYECKOTO 3JIECMCHTA B COCANHCHU A

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3

KOJIMYECTBO BEIIECTBA U €0 Maccy, 00bEM Ta30B

11.4

II0 YpaBHCHHUAM XHUMHYCCKUX pCaKHI/Iﬁ N HaXOIUTh KOJIHMYCCTBO

BEIECTBA, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS (HaOmrozeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE) [TPH U3yYCHHUH BEILIECTB U
XUMHYECKUX SBJIGHUH; YyMeHHe c(hOpMynupoBaTh MpolieMy u

PEUIOKUTH MyTH €€ pelieHus

12.2

Oe3omacHo pa6OTBI C XMMHYCCKHMMH BCIICCTBAMH, XUMHYECKOU

MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHEM

12.3

IIpaBUJIaMH 0e30macHoOro 06paH_ICHI/IH C BCIICCTBAMH, UCIIOJIb3YEMbIMU
B HOBC@ﬂHeBHOﬁ JKU3HHU, IIpaBUJIIaMU IIOBCACHUS B LCIIAX c6epe>I<eHH;1
300POBbA U Opr)KaIOIJ_IeI‘/’I HpPIpO,I[HOfI Cpcabl; NMOHHMAHUC BpEaa
(OHaCHOCTI/I) BO3JCHCTBUA Ha JXHUBBIC OpTraHnu3MbI OHpCI[CJ'IéHHBIX
BCIICCTB, CII0CO00B YMCHBIICHUS W HNPEAOTBpALICHUA HUX BPCAHOIO

BO31€HCTBUA

13

Hanuuwne MPAKTUYCCKUX HABBLIKOB IINIAHUPOBAHUA U OCYIICCTBJICHUA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB:




13.1

M3yYeHHE U ONHMCaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE
¢  (usuueckMMHM W XMUMHYECKMMH  SIBICHHSIMHM,  OIIBITHI,

WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMUUECKUX peakLuit

13.2

M3y4eHHE CIIOCOOOB pa3ielIeHUs cMecel

13.3

NOJy4eHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €ro CBOWCTB; MOJY4YEHHUE YIJIEKHCIOro rasa u

N3YUYCHHEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JI0JIEH

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (makmyca, METHIIOpaHKa "
(dbenondTanenna) A OMpeNENICHUsT XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAaHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWUYECKWX BEIIECTB
pPa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAJIOB,  PacTBOPUMBIMH W HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTayla JpPYrMM W3 pacTBOpa  COJIH;
ncciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3a1a4 10 TEMaM: «OCHOBHBIC KJIACCHI
HEOPraHN4CCKUuX COGI[PIHCHPIﬁ»; ((:‘)J'IGKTpOJ'II/ITI/I‘IeCKaH
JUCCOLIMALIUsD), «Baxkneimune HeEMETalNIBI H WX COCAUHCHUA,

«Baxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
IPOTEKAHUS peakliii MOHHOrO0 OOMEHa; KauyeCTBCHHBIC pPEakIid Ha
NPUCYTCTBYIOLIUE B BOJHBIX PACTBOPax HOHBI: XJIOPHI-, OPOMUJI-,
uonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THUAPOKCUI-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xenesa (2+) u xenesa (3+), meau (2+), IMHKA
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YmMmenue:

14.1

MMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/ILI U BBIBJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKAY PCaJIbLHO Ha6J'IIOIlaCMBIMI/I XUMHUYCCKUMH




SABJICHHUAMUA U NIPOLECCCaAMH, IMTPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

OOBSICHATH IPUYMHBI MHOTO0OPAa3Hsl BELIECTB




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

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
- ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dieMeHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClloKHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aK0oH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAss aTOMHas Macca.
1.4 OtHocuTEeNbHAs MOJIEKYJIIpHas Macca. MaccoBasi J0JisI  XHUMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonmnuectBo BemectBa. Monb. Mossipaast Mmacca. MoJisipHbIil 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MACCHI M YUCIA CTPYKTYPHBIX €IMHMI] BEIECTBA
16 ®u3nyecKkue 1 XUMUYECKHE SBJICHUS. XUMHUYECKash peakius U €€ MpU3HAKK.
' 3aKOH COXpaHEHUsI MaCChl BEIECTB. XUMUUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa XMMHUUYECKUX AJIEMEHTOB
H.N. MenaeneeBa. CTpoeHHE aTOMOB
[Iepuognueckuit 3akoH. Ilepuonnmueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 JH.N. MeunneneeBa. Ilepuoasl u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U IPYIIIBI HJIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHne
2.2 JNEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX DJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IE€PBBIX
TPEX NEPHOJIOB, KaJus, KaJIbLIUS (panmyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANIMYECKUX M HEMETaJUIMYECKUX CBONCTB) U
UX COEAVUHEHUH B COOTBETCTBHUM C TOJIO)KEHHMEM 3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
3.1 Xumuueckass cBsi3b. KoBajeHTHas (mOJsipHass W HEMOJSIpHAs) CBS3b.




DNEeKTPOOTPULIATEIILHOCTh ~ XUMUYECKUX  3JeMeHTOB. MoHHas  CBs3b.

Meramnnueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, HMOHHAs, METaJuInyecKas),
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIETKN U BUIA

XUMHYECKON CBA3U

Baxueline npeacTaBUTeNId HEOpraHMYeCcKux BemiecTB. Hemeramnsl n ux

COCAMHCHUS. Merannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus v HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yroliye; OCHOBaHMHM (UIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOPOACOJEpKAMNE U OECKHCIOPOIHBIE, OIHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

duszndeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HaTpus, KaJus, MarHus u KaJTBITHS, aJTIOMUHUS, Kemesa.

DJIEKTPOXUMHUYECKHUI Pl HAIPSHKEHUI METaJJIOB

4.4

du3nyecKue U XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHECHHI

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHaKa

4.5

dusnveckue U XUMHYECKHE CBOMCTBAa OKCHIIOB HeMeTaiuioB: cepsl (IV, VI),
azora(ll, IV, V), dochopa(lll, V), yraepoma(Ill, IV), xpemausa(IV).

HonyquI/Ie OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetauioB IA-IIIA rpynn, munka, memu(Il) u

xenesa(ll, II). [Tony4yenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUS, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

O0utne XUMUYECKUE CBOMCTBA KHCJIIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOJHOM, CEPHUCTOM, CepHOH, a30THOMH, dochopHOii, KpeMHHEBOMH,
yroiibHOW. OcoOble XMMHUYECKHE CBONCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0me xuMuyeckne cBoicTBa cpeanux coneil. [lomyuenue comneit

4.10

HOJ'Iy‘-IeHI/IC, CO6I/IpaHI/Ie, pacno3HaBaHrue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B na6opaTop1/H/1




4.11

[Tosyuenne amMmuaka, CEpHOM M A30THOM KHCIOT B IPOMBIILICHHOCTH.

OO6mue crocoObl OMYYCHHS] METAJIOB

4.12

I'enermueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMIYecKuX peakiuii Mo pa3IndHbIM MPU3HAKAM: 10 YUCITY
U COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1Mo

HN3MCHEHHIO CTCIICHEH OKMCICHNS XUMUYECKHX 3JIEMCHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHMUYECKUE YPaBHEHMS.

DK30- U 3HJI0TEpMUYECKHe peakiuu. TepMoXuMuiyeckue ypaBHEHHUSI

53

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HIaIe peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I n
BOCCTAaHOBUTENH. [Iporiecchl OKHUCIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIN

0ajaHC OKHMCIUTEIFHOBOCCTAHOBUTEIHHOM pcakounn

54

Teopuss ~ SIEKTPOJUTHUECKOM  JTUCCOLMAIUU. KaTtunownsi, AHUOHBI.
DNIEKTPOTUTH U HEANEKTPOJIUTHI. CHUIThbHBIC U ca0bIe AIeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peakiiuu noHHOTO OOMEHa. Y CIIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO 0OMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS U OKpYXarolias cpeaa

6.1

BeH_[eCTBa n Marcpuajibl B HOBCC,HHCBHOI;'I JKM3HH deloBeka. be3zomacHoe
HCIIOJIB30BaHUEC BCIICCTB M XHMMHUYCCKUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6bITy.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOIr'aX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arps3HEHHE OKpyXkaromied cpeapl (KUCIOTHBIE —JOXKIIH,
3arps3HEHUE MOYBBI, BO3IyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHHUS
[IpenenbHas momyctumas konmentpaius BemiectB (I11K). Ponp xumuu B
PEIICHUU DKOJIOTHYECKUX MpoOJieM. YcuiieHHe mapHUKoBOro 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, hochopa, yriepona, KpEMHUAS U UX COSAUHEHUI B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siicTBe. IlpumeHeHune
METaJUIOB U CIUIaBOB (CTajlb, YyryH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coequHeHuil. IloHsATHe O KOppo3MHM METalJIOB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHHUKH YTIIIEBOJAOPOAOB (Yroiib, MPUPOJHBIN ra3, He(Th),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH




HepBOHa‘-IaJILHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCAMHCHHUAX

yrieposna (MeTaH, 3TaH, 3TWJIEH, aleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCyCHas

6> kucnora). [loHsTHE O OHMOJIOTMYECKM BaKHBIX BEIISCTBAX: JKHpaX, OENKax,
YIJIEBOJIAX — M UX POJTU B )KM3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o (hopMyiaM XUMHUYECKUX COeTUHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYICCKUM YPABHCHHSIM
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