denepanabHOE rOCYIaPCTBEHHOE 00pa30BaTEIbHOE OIIKETHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs
«®PuHaHCcoBbIN yHUBepcHUTET Ipu [IpaBurenscTBe Poccniickoit @enepannmy

VTBEPXKJIAIO
Hupekrop JIuues
OunyHHBEpCHTETA
L2040 N.B. Cusrosa
«26» anycfafﬁl)ZS I.
o

PABOYAS ITPOI'PAMMA 110 YYEBHOMY INNPEJIMETY
«XHMHUA»
(0a3oBbIil YPOBEHD)

OcHoBHOe 00111€€ 0Opa3oBaHue

MockBa — 2025



Pabouas mporpamma coriiacoBana

Ha 3aC€aaHuM NI€AarorudycCKoro CoBera

ITIpoToxon Ne 1 ot «26» aBrycra 2025 r.

2



HOACHHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIHUTAHUS U C YYETOM KOHIICTIUU MPENOaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[IporpaMmma mo xuMuu Ma€T OPEACTaBICHHE O IENAX, OOIIeH CTpaTeruu
oOyuyeHHs, BOCHUTAHHUS U PaA3BUTUA OOYYAIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE npeaMETHOE coJiepKaHue,
MpeaycMaTpUBaET paclpelielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE 110
pazienaM MU TEeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHS] XHMHUU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1IeJIed U3yYeHUs MpeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUAIIEBOM U SKOJIOTHUUECKONU 0€30MacHOCTH, TPOOIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  Jii  CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW  JesTeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN e TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3JIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHHEe 00yYaAIOITUXCSI.

JlaHHble HampaBlIeHUs] B OOyYEHUUM XUMHUHM OOECIIEUMBAIOTCS CIENU(PUKOM
COJIepKaHMsl  y4yeOHOTO  TMpeAMETa, KOTOPBIM  SIBISETCS  MEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMHUU HA OMPEIENEHHOM dTare eé
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Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMUCS CUCTEMBI MEPBOHAYAJBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPTaHMYECKOW XHMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX MOHSATUM
OpPraHUYECKON XUMUU.

Crpyktypa conepkaHus MPOrpamMMbl MO XUMUU C(POPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mnojaxoja k e€ mzyudeHuro. CoJepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHIUITY
MOCJEA0BATEIBLHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUM;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMU CBSI3H;

— TpeACTaBICHUM 00 HIEKTPOJUTHUYECKONM JTUCCOLMAIMKM BEIIECTB B
pacTtBopax.

Teoperndeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYrOMYy, BBINOJHSAS (QYHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO0 MPUMEHEHUS] U MOJy4YeHUs
M3y4aeMbIX BEIECTB.

OcBoeHME TMpPOrpaMMbl MO XUMHUU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
MeTOoJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaOUUi MUpPY,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeNIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUM CUCTEMBl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX O000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOJaM TMO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMUYECKUX peaKluil, B (GOPMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIbHONM H y4eOHO-HCCIEeI0BaTENbCKON
JEATeNIbHOCTH, OCBOCHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEJHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOpENr TaKue 1eu, Kak:

— (opMupoBaHME HWHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY TPUHITUIO PEIICHUM,
CIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHM KU3HU;

— HampaBlICHHOCTh OOy4YeHUs Ha CHUCTEMAaTHYEeCKOe MPUOOIIeHUE

oOyyYarommxcsi K CaMOCTOATENIbHOW MMO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
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METOJlaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecreueHne ycaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OMbITa Pa3HOOOPA3HOU [EATENbHOCTH, MO3HAHUS M CAMOMO3HAHMUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINA), WMCIOMNX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB CSITEIHHOCTH;

— QopmupoBanue oO0mEeH (QYHKIHMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPY’KalOILIEro Mupa, UCIMOJIb3ysl 3HAHUS M OMbBIT, MOJYyYEHHBbIE MPU H3YYECHUU
XUMUH, TPUMEHITh WX TPU PEIIeHHH MpoOjJeM B TOBCETHEBHOW KU3HU U
TPYAOBOU IEATENBHOCTH;

— (dopMmupoBaHre Yy OOydYarOUMXCS TyMAHUCTHUUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHUYECKU
1e71ecO00pa3HOTO TMOBENIECHUSI B OBITY W TPYJIOBOW JEATENBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpO(MIIsi U HAMPABICHHOCTU AAJIbHEHIIIErO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX JUISI M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 68 wacoB (2 dYaca B HEIEN).



COAEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHayajibHbIE XUMUYECKHE TIOHATHS

[Ipenqmet xumuu. Posib XuMun B )KU3HU Ye€JIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemectBa. dusnueckue cBOMCTBa BEHIECTB. ATperaTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOJaX MO3HAHUA B XUMUU. YHUCTHIE BEIIECTBA U CMECH.
CrocoOblI pa3aeaeHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CHUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U COXKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass popmyna. BaaeHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB.
3akOoH TMOCTOSIHCTBa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHAs MOJIEKYJIsipHas Macca. MaccoBast 10Jisl XUMHAYECKOTO JIEMEHTa
B COCJIMHECHUH.

KomnuectBo BemectBa. Monbs. Monsipuas wmacca. BzaumocBsizb
KOJIMYECTBAa, MACChl M YHCIA CTPYKTYPHBIX €IUHUIl BemniecTBa. Pacué€rel 1o
dbopmyiaM XUMUYECKUX COESTUHEHUIA.

OU3nyeCKue M XUMHUYECKUE SBJICHUA. XHMHUYECKAs peakuuss U €€
MpU3HAKU. 3aKOH COXPAHEHUsS MAacChl BelIeCTB. XUMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMu4eckux peakiuil (CoeIMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYAO0H, MpaBuiiaMu paboThl B J1a00paTopuu
u mnpuéMmamu oOpailleHHs ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, H3YyUYECHHE U
onucaHue (U3NYECKUX CBOMCTB 0Opa3lOB HEOPraHUYECKUX BEIIECTB,
HaOmoaeHne pusndeckux (IJIaBJIeHUE BOCKA, TasHHE JIbjIa, paCTUPaHUE caxapa
B CTYIKE, KUIIEHWE U KOHACHCAlUs BOJAbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MpPOKaJMBaHUE MEJHOW TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCIOTOM)
SABJICHUN, HAONIOJACHUE U OINHUCAHHE IMPU3HAKOB MPOTEKAHUS XUMHYECKUX
peaknuii (pa3ioKeHue caxapa, B3aUMOJICUCTBHE CEPHOU KHUCIIOTHI C XJIOPHUIOM
Oapusi, pasznoxenue ruapokcuga meau (II) mpu HarpeBanuu, B3auMojeiCTBHE
xene3a ¢ pactBopoM conu meau (1), nzyuenne cnoco00OB pas3iesieHus: CMeceil: ¢
MOMOIIBI0  MaruuTa,  (QUIBTPOBAHHWE,  BBINAPUBAHHE,  JUCTHILIALIMS,
xpomarorpadusi, MPOBEICHUE OUYHUCTKHA IOBAPEHHOW CONU, HAOIIOJEHHE W
OMHUCaHWE PE3yJbTATOB MPOBEACHUS OMNbITA, WLUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MaCChl, CO3/JaHUE MOJIeNiel MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKNX BelIECTB

Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 37e€MeHT U IpocToe
BemiecTBO. Haxoxaenue kuciopoaa B npupoje, Gpuznueckue U XUMUYECKHE
cBoiictBa (peakuuu ropenwus). Okcupapl. I[Ipumenenne kucnopoaa. CrnocoOsl
MOJYYEHHs] KUCIOpOoJa B JIabopaTopuu M MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aIoTporiHasi MoaAu(pUKaIUs KUCIOPOa.
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TennoBoit A3 PekT XUMUIECKON peakiui, TEPMOXUMHUUECKHUE YPaBHEHUS,
9K30- M JHJIOTEPMHYECKUE PEAKIHMHU. TOIUIMBO: Yroidb M METaH. 3arps3HCHUE
BO3/1yXa, yCHWJICHHE TapHUKOBOTro 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemecTtBo. HaxoxiaeHwe Bogopoaa B
npupone, GU3MYECKHE W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
noxydeHus. Kuciorsl u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsI.
HacpilienHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOPHUMOCTh BEHIECTB B BOJIE.
MaccoBass 110711 BelIecTBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B MPHUPOJIE U B KU3HU 4eIoBeKa. Kpyrosopor
BOJIBI B IPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI.

Knaccudukanus Heopranndeckux coequnennii. Oxcuapl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytomiue (OCHOBHbIC, KHUCJIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpaszyronme. Homenkinatypa okcuaoB. DU3MYECKHE U XUMHUYECKHE
CBOMCTBA OKCHIOB. [lomydeHne OKCruIoB.

OcHoBanusi. Knaccudukanus OCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3zndeckrue U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUI.

Kucnortsl. Knaccudukanus kucnor. Homenknarypa kuciaor. Ousznueckue
U XMMHUYECKHE CBOWCTBA KUCHOT. Pan aktuBHocTtn MetaimioB H. H. bekerosa.
ITonmy4yeHue KUCIOT.

Comu. Homenkmartypa coneid. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
conent. [lomyueHue coineil.

I'eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJCIICHUE COAEPKAHUS KHCJIOpOJa B  BO3IYXE,
MoJyuyeHHe, coOupaHue, paclo3HaBaHHUE W U3YUYEHHE CBOMCTB KHUCIOPO/A,
HaOJIIOJICHHE  B3aUMOJICMCTBUSI  BEHIECTB C  KUCJIOPOJOM UM YCIIOBHS
BO3HUKHOBEHUS M TpEKpallleHusl TopeHus (Moxkapa), O3HAKOMJIEHHUE C
oOpa3lilaMd OKCHUJIOB M OIMCAHME HX CBOMCTB, IOJIydyeHUE, CcoOUpaHue,
pacrio3HaBaHWE€ U H3YyYEHHE CBOWMCTB BOJIOpOJia (TOpPEHUE), B3aUMOJICHCTBUE
Bojiopona ¢ okcuaom Meau (II) (Bo3MOKHO HCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOJI0/IeHre 00pa3lloB  BEHIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBAHUE
OCOOCHHOCTEM pacTBOPEHMs] BEIIECTB C Pa3IMYHOM PacCTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM JOJIEW pACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaulaMu (HaTpUEM U KaJbIIHEM)
(BO3MOKHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), HCCIEIOBaHUE OO0pa3lioB
HEOPTaHMYECKUX BEHIECTB pPa3IMYHBIX KJIACCOB, HAOIIOJICHUE W3MEHEHHUS
OKpAaCKd MHIWKATOPOB B pACTBOpax KHUCIOT H WLIETOYEH, H3YUYCHHE



B3auMoJiericTBusl okcuga menu (II) ¢ pactBopoM cepHON KUCIOTBI, KUCIOT C
METaJUIaMU, PEaKIUi HEUTPAIU3aALNH, [TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajula JPYyrMM W3 pacTBopa COJIM, pPELICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo TemMe «BaxHeWlne KIIacChl HEOPraHWYECKUX
COEIUHEHUI.

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
jieMenToB JI. U. MenageneeBa. Crtpoenne aroMoB. XHMHYECKAsl CBA3b.
OKuCIUTEeIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuu

[lepBble MOMBITKU KJIACCU(UKAUU XUMUYECKHX 3JIeMEeHTOB. [loHsATHE O
IPYINaxX CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W MIEIOYHO3EMEIbHBIE METAIbI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphie 00pa3yloT ampOTepHBIE
OKCHUJBI U THAPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX JIEMEHTOB
. WN. MenneneeBa. KopoTkonepuonnas # JUIMHHONEPUOAHAS (HOPMBI
[lepunognueckor cucrembl xumuueckux idiaemeHTtoB JI. WM. Mengeneena.
ITepuonbr u rpynmbl. PU3MUECKUN CMBICI MHOPSAIKOBOIO HOMEpPA, HOMEPOB
MEPUOAA U IPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. HM30Tonbl. DIIEKTPOHBL.
CrtpoeHue 3MeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBbIX 20 XUMUUECKUX SJIEMEHTOB
ITepuonnueckon cucremsl [I. Y. Menneneea. XapakTepUCTUKA XUMUAYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHS paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenne Ilepuonmueckoro 3axkoHa wu Ilepuoguueckoll  cHUCTEMBI
XMMUYECKUX DJIEMEHTOB Ul pa3BUTUA HAyKH U npaktuku. /. 1. Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mojisipHass M HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
[Ipoueccel OkuciIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lioB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCHAA IIMHKA C PacTBOPaMH KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WJUTIOCTPUPYIOIINX TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUN
(ropeHue, peakiuu pa3aoKeHus, COCIUHEHUS ).

Mesicnpeomemmnoie cea3u

Peanuzanusa mMexnpenMETHBIX CBS3€H MPU U3YUYEHUH XHUMHUU B § Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUW, TAaK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMH JJISI OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTecTBEHHO-HAyYHbIE TMOHSTHUS: HAay4dHbIM (AKT, THUIOTE3a,
TEOpHUsl, 3aKOH, aHajau3, CHHTE3, KiIaccu(pukanus, MNEPUOJUYHOCTb,
HaOJII0/IeHNEe, SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®dusuka: Mmarepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHI,
M30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIa, S3JEKTPUUYECKUNM 3aps]l, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHHME BEILIECTBa, ra3, (PM3MYECKHUE BEJIUYUHBI,
€UHULIBI U3BMEPEHUSI, KOCMOC, INTaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOMIbI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peakius

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX JIEMEHTOB
. . MenaeneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KallMsl, KaJIbIU H UX
COCIMHEHUN B COOTBETCTBUU C TOJIOKEHHEM 3JeMeHTOB B Ilepuomnueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelllecTBa: BUIbI XUMUUYECKOUN CBSI3U. THIBI KPUCTATUTMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALUIMYECKON PEIIETKU
M BHJa XUMHUYECKOU CBS3H.

Knaccudukanuss u  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUMXCS K pPa3IMYHBIM Kjaccam
HEOPTaHUYECKUX COEIUHEHUM, TeHeTUUECKas CBsI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO Pa3IUYHBIM MpU3HAKaM (MO
YUCJIY U COCTAaBY YYaCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIJIOBOMY 3 (deKTy,
M0 UW3MEHEHHUIO CTEMEHEH  OKUCICHMS XUMHUYECKUX DJIEMEHTOB, IO
o0paTUMOCTH, MO YYacCTHUI0O KaTtajiu3aropa). OK30- H HHIAOTEPMHUYECKUE
peaKkIuu, TEPMOXUMUYECKUE YPaBHEHUS.

[Tonarue o ckopoctu xumMuueckoil peakuuu. [loHsTe 00 00paTUMBIX U
HEOOpaTUMBIX  XMUMHUYECKMX peakuusix. [loHsiTHE O TOMOIreHHBIX U
reTeporeHHbix peakuusx. [lonstue o karanuze. IloHsATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIMSIONINE HAa CKOPOCTh XUMHUUYECKOW peakiuu u
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEAKLIMM, JJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuun. CocTaBlieHME  ypaBHEHHI
OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUM C HUCIOJIb30BAaHUEM METO/A
AIEKTPOHHOTO OanaHca.

Teopust ~ SMEKTPOIUTUYECKOM  JTUCCOLUAIINU. DNEKTPOIUTHl U
HEINEKTPOoauThl. KaThoHbI, aHHOHBI. MexaHu3M JUCCOIMALIMM BELIECTB C
pPa3IMYHBIMUA BUJAMHU XUMUYECKOU CBsi3U. CteneHb nuccouuanuu. CuiabHbIE U
ciadble AIEKTPOITUTHI.



Peakuun wmoHHOTO OOMEHa. YCIIOBHS TPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, MOJIHbIE M COKpall€¢HHbIE HMOHHBIE ypaBHEHHs peakuuid. CBoiicTBa
KHUCJIOT, OCHOBAHUM M COJiel B CBETE MPEACTABICHUM 00 DJIEKTPOJIUTHUECKOUN
nucconuanuu. KauectBeHHbIE peakiiny Ha HOHBL. [loHATHE O TUaPOIIH3E COIEH.

Xumuueckuii IKChepumenm:

03HAKOMJIEHUE C MOJIENIAMHU KPUCTALTMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — META/NIOB U HEMETa/uioB (rpaduta v ajiMasza), CIOKHBIX BEIECTB
(x;opuma HaTpus), UCCIEAOBAaHUME 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu  OT  BO3JCUCTBUS  Pa3IUYHBIX  (PAKTOPOB,  KCCIEIOBAHUE
3JIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MpoOLEcCa AUCCOLMALNHN KHUCIIOT,
ieouel u cosiei (BO3MOXKHO MCIOJIL30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEeaKlnii MOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIJIEICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
(ropenue, peaKuuu pas3noxKeHus, COCMHEHUS), pacrno3HaBaHUE
HEOPTaHMYECKUX BEUIECTB C TOMOIIBI0 KAaYECTBEHHBIX PEAKIMA Ha HOHBI,
pelIeHre SKCIEPUMEHTANIbHBIX 33/1a4.

HeMmeTasibl U MX coeIMHEHUS

OOmiast xapakTepucTHKa TajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u pu3ndecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOICTBA Ha IMpUMeEpe XJopa
(B3auMOJICMCTBHE C MeTaNIaMH, HeMeTallJlaMH, IeJo4aMH). XJIOPOBOJOPOI.
CosngHas KUCI0Ta, XUMAYECKHE CBOMCTBA, OJIyYeHUE, TPUMEHEHHE. [leiicTBre
XJIOpa U XJIOPOBOJOPOJa Ha OpPraHu3M 4YesoBeKa. BajkHeillne XJI0pulibl U UxX
HaxO0XXJICHUE B MIPUPOJIC.

O6mass  xapakrtepuctuka saeMeHToB  VIA-rpynmnel.  OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHne u Gu3ndeckue
CBOMCTBAa MPOCTHIX BEHIECTB — KHUCIOPOJAa U  Cepbl. AJUIOTPOMHBIE
Moau(pUKALUKI KUCIIOPOJia U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBO0pOI,
cTpoeHue, (U3MYECKHME U XUMHUYeckue cBoicTBa. OKCHUIBI Cephl Kak
MPEACTABUTENIM KHUCIOTHBIX OKcuJoB. CepHast kuciora, (Qusnueckue u
XUMUYECKUEe CBoMcTBa (00IIMEe Kak TpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckue). XUMUYECKHE PEAKIUU, JISKAIINE B OCHOBE MPOMBIIILICHHOTO
crocoba mostyueHusi cepHol Kuciothl. [Ipumenenne cepHoit kuciorsl. Conu
CEpHOM KHCIIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxaenue cepsl
1 €€ COCIMHEHHUH B MPUPOJIC. XUMUUYECKOE 3arps3HEHHE OKPYIKAIOLIEH Cpeibl
COCIMHEHUSMU Cepbl (KUCIOTHBIE JOXH, 3arPSI3HEHUE BO3AyXa U BOJOEMOB),
CIoCcOOBI €ro MPeI0TBPALCHUS.

OO6mias xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEeHUs. A3O0T, pacnpoCTpaHEHHE B
npupoje, Gu3ndeckrue U XuMuyeckue cBoiictea. KpyroBopor azora B mpupoe.
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AMMUaK, ero puU3N4YecKre 1 XMuMUYECKUEe CBOMCTBA, MOJYyUYeHUE U MPUMEHEHUE.
Conu ammoHus, uX (QU3UYECKHE W XHUMHYECKUE CBOMCTBAa, MPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJyYeHue,
¢duznyeckne U XMMHUYECKHE CBOMCTBa (00IIME Kak MpeACTAaBUTEINs Kiacca
KUCJIOT U crnenupuueckue). Mcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUS B
KaueCTBE MUHEPAJbHBIX YI00peHui. XUMHUUYECKOe 3arpsi3HEHUE OKpPYKaromiei
Cpeabl COeIMHEHUAMU a30Ta (KUCJIOTHBIC 0K/, 3arpsI3HEHUE BO3yXa, TOYBBI
u BonoéMoB). Docdop, annorponusie Mmonudukauu Gocdopa, puzndeckue u
xummudeckue cBouictBa. Oxkcun  docdhopa (V) um  dochoprHas kucmora,
(dbu3nyecKre U XuMHUUYECKUE CBOMCTBA, noiaydenue. Mcnonas3oBanue GocdaTos B
KaueCTBE MUHEPAJIbHBIX yI0OpPEHUH.

O6mass  xapakrtepuctuka saeMeHToB [VA-rpynnei.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUA. YTIEPOJ, allIOTPOIHBIE
Moau(pUKaLUKM, PACIPOCTpaHEHUWE B MpUPOJE, (PU3UUECKue U XUMHUYECKHE
cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoje. OKCuabl yriepoja,
ux (U3MYECKHE U XUMUYECKUE CBOWCTBA, JACHCTBHE Ha >XUBbIE OPTraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a riio0anbHOTO MOTEIJICHUS] KIMMAaTa, MapHUKOBBIN
addexr. YronpHas kuciora U €€ coiau, uUX (U3MYECKHE U XUMUYECKHUE
CBOMCTBa, MOJy4YeHUE W NpuMmeHeHue. KauecTBeHHasi peakius Ha KapOoOHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U
CEIIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHST 00 OpPraHUYECKUX BEHIECTBaX Kak o
COEIMHEHUSX yriepojia (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, STaHOJ, TJIHIEPUH,
yYKCycHasi kuciorta). lIpupogHble HMCTOYHUKU  YIJIEBOAOPOAOB  (YroJb,
MPUPOJHBIN Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY
U TpOMBINUIEHHOCTU. [loHSITHE O OMONOTHYECKH Ba)KHBIX BEILIECTBAaX: JKHUPaX,
Oeskax, yrieBoJax — U UX poJu B KM3HU 4UelloBeka. MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUHN.

Kpemuuii, ero ¢Qusuueckue u XUMUYECKHE CBOWMCTBA, MOJYyYEHUE U
npuMenenue. CoenuHeHuss kKpeMHHUst B npupoje. OOmue mnpencraBieHus 00
okcujie kpemuus (IV) u kpemaueBoi kucnote. CHIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIVICHHOCTH. BaxkHei1re cCTpouTeibHbIe MaTEpUabl: KEPAMUKa,
CTEKJI0, IIEMEHT, OETOH, kKele300eToH. [IpobaeMbl 0€301acHOTO UCTIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHEe O0O0pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSHOU
KHUCJIOTHI, TPOBEJCHUE KAUECTBEHHBIX PEAKIINil Ha XJIOPUA-UOHBI U HAOII0ICHUE
MPU3HAKOB MX MPOTEKAHUSI, OMbBITHI, OTpaKarOUe PU3NUECKUE U XUMUYECKUE
CBOMCTBAa TaJION€HOB U HMX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAaHHE
BHICOMATEPHANIOB), O3HAKOMJICHHE C oOpa3liamMu XJOPHUI0B (TaJIOT€HHUIOB),
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O3HakoMmJIeHWe ¢ oOpa3nmaMu cepbl M €€ COECIUHEHUSIMH (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPUATIOB), HAONIOJEHUE TMpoliecca OOYTIMBaHUS
caxapa noJ JACHUCTBUEM KOHUEHTPHUPOBAHHOW CEPHOWM KHCJIOTBI, H3YYCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHOM CEpPHOM  KHUCJIOTHI, MPOBEJICHHE
KaueCTBEHHOW peakiuu Ha CcylbpaT-uoH U HaOMIOJeHUE TMpu3HaKa e¢
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3UUYECKUMH CBOMCTBaMH a3ota, hocopa u ux
COeIMHEHUN (BO3MOXHO HCIIOJb30BAaHUE BHUJEOMATEpPUANOB), 0Opa3laMu
a30THBIX U POCPOPHBIX yIOOpPEHUH, MOJlydeHrue, COOMpaHe, pacrlo3HaBaHUE U
W3y4YEHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIIMHA HA WOH
amMmoHust U  ¢docdaT-uOH W U3yYEHHE TPU3ZHAKOB UX MPOTEKAHWUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO (BO3MOMKHO
WCIIOJB30BaHUE BHUIEOMATEPUATIOB), H3YUYEHHE MOJEIEH KPUCTAUIMUYECKUX
peméTok anMmaza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM
azcopOlUM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YyCTPOWCTBOM
MpOTUBOra3a, MoJiydeHue, coOMpaHHe, paclo3HaBaHUE W M3y4YEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJCHHE KAYeCTBEHHBIX peakiui Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YyYEHUE MPU3HAKOB HUX TMPOTEKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE 3KCHEPUMEHTAJIbHBIX
3a7a4 o TeMe « BaxxHene HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJiibl 1 MIX COeIMHEHUS

OOmiasi XxapakTepUCTUKA XHUMHUYECKUX DJIEMEHTOB — METAJIOB Ha
OCHOBAHUU UX MOJ0XKeHUS B [leproanueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atroMoB. CTpoeHre MeTauioB. Mertajuinaeckas
CBSI3b M METAJUIMYECKAsd KPUCTAIUIMYECKAS PEIIETKA. DJIEKTPOXUMUUYECKAN P
HanpspDKEHU MeTayuioB. (DU3WYECKHE W XHWMHUYECKHME CBOMCTBA METAJJIOB.
OO6mue cnocoObl ToNydyeHUss MeTauioB. [loHATHE O KOpPpO3UM METaIoB,
OCHOBHBIE CHOCOOBI 3allUThl WX OT Koppo3uu. CruaBel (CTajib, YYyIyH,
JIOpAIIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[[lenounsle  meTamnbpl: monoxeHne B Ilepuoanyueckoi  cucreme
xumudecknx 3eMeHToB JI. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXK/ICHHUE
B mpupoje. Puznveckue M XUMUYECKHE CBOMCTBA (HA HpUMEpe HATpUS U
kanusi). OKCUAbl M THUAPOKCUILI HATpus W Kaius. [IpuMeHeHue IenouYHbIX
METAJVIOB U UX COCUHECHUMN.

[[leno4yHO3EMENBHBIE METAJIBI MAarHuid W KAJIbIUWA: T[OJOXEHHE B
[lepunognueckor cucreme xumuueckux 3nemeHToB JI. WM. Menpaeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJECHHE B mnpupoje. Ouszndeckne m XUMHUYECKHUE
CBOMCTBAa MarHusi W Kaublus. BaxkHeliue coeauHeHUs] Kanblus (OKCHUT,
TUAPOKCHUJ, colin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHECHMUS.

Amomunuii: monoxkeHue B llepmogmueckodl cHCTEME XUMHUYECKHX
anementoB J[. WM. MeHneneeBa, cTpoeHrne aroMa, HAaXO0XIEHUE B IPUPOJE.
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dusznueckue W XHUMHYECKHE CBOWCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHUAA ATIOMUHHS.

Kenezo: nomoxenue B [leppoandeckoil cucTeMe XMMAYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpO€HUE aTOMa, HaAXOXAECHUE B npupoae. Pusndeckue u
XUMUYECKue cBoOMcTBa xkene3a. Okcuabl, ruipokcuabl u conu xeneza (II) u
xenesa (III), ux coctas, cBOMCTBA U MOIYUYEHHUE.

Xumuueckuii IKChepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMyh METaJVIOB M CIUIaBOB, MX (DU3UYECKUMU
CBOMCTBaMHU, H3YUYE€HHE pE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCTOJIb30BaHNE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIbI[USl U HATpUsl C BOJAOW (BO3MOXKHO HCIOJIb30BAHHE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB ’KECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BO3MOXKHO HCIOJB30BaHUE BHJACOMATEPHANOB), MPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKLUI HA HOHBI: MAarHUsl, KAIbIUS, ATFOMUHUS, IUHKA, KeJie3a
(II) m xeneza (III), memu (II), HaOmoAeHWE W ONMUCAHHE MPOLIECCOB
OKpallluBaHUsl IUJIAMEHUM HWOHAMHM HATpHUs, Kajdus H Kalblus (BO3MOXKHO
WCIIOJB30BaHUE BUECOMATEPHUATIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHUAA ATIOMUHHS U TUIPOKCUIA LIMHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no teMe « BaxxHenme MeTasibl U UX COEAUHEHUSD).

XuMus M OKPYXKAKOLIAS cpeaa

BemectBa n MaTepuanbsl B MOBCEIHEBHOW JKM3HU 4elioBeKa. be3omacHoe
MCIIOJIB30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKaAIOIIeH cpeipl (IpeaesibHas JomycTuMast
KOHIIeHTpalusi BemiectB, pnanee — I[IJIK). Ponp xumum B penieHun
9KOJIOTHYECKHUX MPOOIEM.

Xumuueckuii IKChepumenm:

M3yudeHHe o0pa3loB MaTEpPUAIOB (CTEKIIO, CIUIABbl METAJIOB, MOJUMEPHbIE
MaTepuabl).

Meswcnpedmemmnuie ceasu

Peanuzanusa mexnpenMETHBIX CBS3€W MPU U3YUYEHUUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUW, TAaK W TOHATUH, SABISIOIIUXCA CUCTEMHBIMH JJISI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0uue ecTeCTBEHHO-HAyYHbIE MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHalIW3, CHUHTE3, KiaccCUPUKaIUs, NEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJEIb, SBJICHUE, MAPHUKOBBIN
3¢ dexT, TeXHOIOT S, MaTEepUaIbI.

®dusuKa: marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUZ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUN 3apsid, NPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKHA, (DOTOANEMEHT, BEIIECTBO, TEI0, OO0BEM,
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arperaTHo€  COCTOSIHME  BeIllecTBa, ra3, pacTBOpP, PACTBOPUMOCTS,
KpUCTaJUTMUeCKass pemeETKa, CIUIaBbl, (QU3WYECKHE BEIWYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, CONHILE.
buonorus: gorocunrtes, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPATIbHbBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOMAbI,
TOJIC3HBIC HCKOMaeMBbIE, TOIUJIUBO, BOJIHBIE pecypchl.

14



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3YyJbTAaThl OCBOEHHUS MPOTPAMMBbI OCHOBHOTO OOIIEro
o0pa30BaHUsl JOCTUTAIOTCA B XOJ€ OOy4EeHUS XMMHUHU B €IMHCTBE y4eOHOU M
BOCIUTATENHHON  JEATEIbHOCTM B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMA B OOILECTBE MPABWIAMU U HOPMaMU MOBEJEHUS U CHOCOOCTBYIOT
MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATU3AIMU 00YyYaOIINXCS.

JInyHOCTHBIE  pe3yNbTaThl  OTPAXAIOT TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAMN U
pacuIMpeHue onbITa AesITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuOTHYECKOr0 BOCHIUTAHUS:

IIEHHOCTHOTO  OTHOUIEHHUS K  OTEUYECTBEHHOMY  KYJIbTypHOMY,
HUCTOPUYECKOMY U HAy4YHOMY HACIEJIUI0, MOHMUMAaHUS 3HAYEHUS XUMHUUYECKOUN
HayK{ B KM3HH COBPEMEHHOI'O OOILIECTBA, CIOCOOHOCTH BIANETh JOCTOBEPHOMN
uHpopmMarie O TEepPeOBbIX JOCTHUKEHUAX U OTKPBITUSIX MHUPOBOH U
OTEUYECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOMCTBE MHpA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHHUS] O COIMAJIbHBIX HOpPMAaX M MpaBUIAX MEXKIUYHOCTHBIX
OTHOIIEHUH B  KOJUJIEKTUBE, KOMMYHHKATHUBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIE0BATENbCKON, TBOPUYECKOM W JAPYTrUX
BHUJIaX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JIESITEILHOCTH
MIPU BBIMOJHEHUH y4€OHBIX, MO3HABATENbHBIX 3aa4, BEINOJIHEHUN XUMHUYECKUX
ADKCIEPUMEHTOB,  CO3JJaHUM  y4YE€OHBIX  MPOEKTOB,  CTPEMIICHUS K
B3aMMOIIOHUMAHUI0O ¥  B3aWMOMNOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATeNIbHOCTU, TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEJACHUE M TMOCTYNKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIEACTBUU IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XUMHUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JJIsl HOHUMaHHUSI CYIIIHOCTH HAy4YHOU KapTUHBI MUpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOU CPESIOH, O POJIM XUMUH B IMTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HAaBaTEIbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
M0 XWMHHM, HEOOXOIHUMBbIE ISl OOBSCHEHHS HAOIIOAAEMbIX MPOIECCOB U
SBJICHUM, MO3HABATEIbHOM, MH(DOPMAIIMOHHOM M YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJE HABBIKOB CaMOCTOSITEIbHOM paboOThl € YYEOHBIMM TEKCTaMH,
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CIIPaBOYHON  JIUTEPATypoil, JIOCTYIHBIMHU  TEXHUYECKHUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM00Opa3OBaHUIO, MPOEKTHOM U  HUCCIEIOBATEIbCKOM
NEeATeNbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPaBJIE€HHOCTU M YPOBHS OOy4YEeHUS B
JTaabHEHIIIeM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHU HAa 3JI0POBBIM 00pa3 *W3HU, OCO3HAHUE TMOCIEIACTBUN U
HEMPUATHE BPEAHBIX NPUBBIYEK (YMOTPEOJEHUs aJKOroJisi, HapKOTHUKOB,
KypeHus), HEOOXOAMMOCTU  COONIOJEHUS] TpaBuUil  0O€30MacHOCTH  MpHU
oOpallleHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY U PEaJIbHON KU3HMU;

5) TpyA0BOI0 BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY H3YUeHHIO mpodeccuid M Tpyaa pazIuyHOIo
poja, yBaXeHUE K TPYy U pe3ysibTaTaM TPYJIO0BOM NIeSITEIHLHOCTH, B TOM YUCIIE
Ha OCHOBE NMPUMEHEHHS MPEJIMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIN BBHIOOD
WHJMBUAYAJIIbHOW  TPaeKTOPUU TMPOJOJLKEHUST 0o0pa3oBaHUs C  YYETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HUHTEPECOB U
NOTpeOHOCTEH, ychnemHol MNpodhecCHOHAIBHON NEeSITEIbHOCTH U Pa3BUTHS
HEOOXOJIUMBIX YMEHHM, TOTOBHOCTHh aJalTUPOBAThCs B MpodeccuoHanbHOM
cpene;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11e71IeCO00pa3HOEe OTHOIIEHHE K MPUPOJIe KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE IIEHHOCTHU 3JJ0POBOTO
u Oe3omacHOro oOpas3a >KHU3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3MYECKOMY M TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJECHUS
nmpaBuJl OE€30MAaCHOTO TMOBEACHUS NpU padoTe C BENIECTBAMHM, a TaKXKe B
CUTYyalUsX, yTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TTOJTydyaeMble PU U3yUCHUU XUMUH, JJIs
pelIeHusl 3ajlad, CBA3aHHBIX C OKPYKAIOWIEW MPUPOJHOW Cpedaou, s
MOBBIIIIEHUS YPOBHSI DKOJOTUYECKOW KYJIbTYphl, OCO3HAaHHS TJI00aIbLHOTO
XapakTepa SKOJIOTHYECKHX Mpo0JeM M NyTell HUX penieHus MOCPEICTBOM
METOJI0OB XMMUU, FKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAThCA UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATILHON MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pE3yJIbTATOB BBIICIAIOT 3HAUYUMbBIEC IS
dbopMupOBaHUS MHPOBO33pPEHUSI OOIICHAy4YHbIE TMOHATHUS (3aKOH, Teopus,
MPUHLNIN, TUNOTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX MpeaMeTrax u
MO3BOJIIIOT Ha OCHOBE 3HAaHMM U3 OATUX MPEeaMETOB  (POpMHUPOBATH
MpEACTAaBICHUE O IEJOCTHOM HaydyHOW KapTHHE MHUpa, U YHHUBEpCAIbHBIE
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y4eOHbIe JeMCTBUSI (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJISITUBHbIE),
KOTOphIe oOOecreunBatoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM JesSTETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE eiicTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIILICHUS] TPU OCBOEHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUUYECKUX MOHATUM (BBIICIATh UX XapaKTEPHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSMH ), UCIIOJIH30BATh
MOHATHUS 1J1s1 OOBACHEHUS OTAEIbHBIX (PAKTOB U SBJICHUH, BHIOUPATh OCHOBAHUS
U KpUTEpUHM MJIa KilacCU(UKAIMK XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiui, yCTaHaBIUBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKUE PACCYXKIEHUSI (MHIYKTHUBHBIE, J1€TyKTHUBHEIE,
110 aHAJIOTUH ), IeJaTh BHIBOJIbI M 3aKJIFOUEHUS,

YMEHHE TPUMEHSATH B TMPOIECCE IO3HAHUS MOHATHUS (MPEIMETHBIE U
METaNnpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B
XUMHUH, TPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBbIE B XUMUHU MOJEIbHBIC
MPECTABICHUS — XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUuyeckas popmyna
U YpaBHEHUE XUMHUYECKOW PEAKIUHU — MPHU PEIICHUH y4eOHO-I03HABATEIbHBIX
3aa4, C y4€TOM OTUX  MOJICTBHBIX  MPEJCTABICHUN  BBISIBISATH U
XapakTepu30BaTh  CYLIECTBEHHbIE MPU3HAKA H3y4aeMbIX OOBEKTOB  —
XUMUYECKUX BEIIECTB M XUMHYECKUX peaKlui, BBISBIATH  OOIIME
3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHbIE CBSI3M U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCAX U SBIICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KaUY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KAyeCTBE OCHOBBI 1Ji1 (DOPMUPOBAHUSI TUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBHICKA3bIBAEMBIX CYXECHUI;

MPUOOPETEHUE OMNbITA MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpollecca,
CaMOCTOSITENILHO MIPOTHO3UPOBATh €ro pe3yJbTar, PopMyaupoBaTh 000OIIECHUS
U BBIBOJIBI M0 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTU€T O MPOJICIaHHOU paboTe.

Pabora ¢ unpopmaunmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATh U HHTEPHPETHUPOBATH HMH(POPMAIIUIO
pa3IUUHbIX BUJAOB U (OpPM TNPEACTaBICHUS, TMOJIYy4YaeMyl U3 pa3HbIX
HMCTOYHUKOB (HAYUHO-MIOMYJISIpHAS JIUTEpaTypa XUMUUYECKOTO COAECp:KaHUS,
CIipaBOYHbIE mocoOus, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH
MPOTUBOPEUYHUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IudHbIe METOJIbI U 3alIPOCHl IIPH MOUCKE U 0TOOpE
MH(pOpMAIIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Il BBITOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 ONMPEAEIEHHOTO TUIA, MPUOOPETEHUE OIbITa
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B 00JIaCTH HCMOJb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O UCIIOIb30BaHUSI PA3IUYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTUMANBHYIO (OpMY MpeACTaBICHUS
MHpOpMAIIMU U WUIIOCTPUPOBATh pElIaeMble 3aJa4d HECIOXKHBIMU CXEMaMH,
auarpaMmMamMi, Ipyrumu popmamu rpaduky U UX KOMOUHAITUSIMU;

YMEHHE WUCIOIb30BaTh W AaHAIM3UPOBATH B IMpolecce YdyeOHOUW u
UCCIIEIOBATENbCKOM NEeATEeIbHOCTH uH(popMaImio 0 BIIUSIHUU
MPOMBINJICHHOCTH, CEJIbCKOTO XO3SIIICTBA W TpPAaHCHOpPTa HA COCTOSIHUE
OKpYXaroUer MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

yMEHHs 3a7laBaTh BOINPOCH (B XoJie Auanora W (Wiau) IUCKYCCUHU) IO
CyIIECTBY 00CyXJaemMoil Tembl, (OpPMYJIHUPOBATH CBOU MPEHJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBISITh IOJYyYEHHBIE PE3YyJbTaThl IMO3HABATEIIbLHOU
NEATeIbHOCTY B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JeJlaTh MPEe3eHTALUI0
pEe3yJIbTAaTOB  BBIMIOJTHEHUS XUMHUYECKOTO JKCIEepuMeHTa (1abopaTopHOTo
OMbITa, TA0OPATOPHON PaOOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHHSI Y4eOHOrO0 COTPYJAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOW M  HCCIEIOBATEIIbCKON  JIESITENbHOCTH TMPU  PEIICHUN
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uruii  (oOcykaeHus, OOMEH  MHEHUSIMH, «MO3TOBbIE  IITYPMBbD»,
KOOpAMHAIIMS COBMECTHBIX JEUCTBUM, OMpPEACIICHUE KPUTEPUEB IO OIEHKE
KaueCcTBa BBIIIOJIHEHHON paboThI U ApyTHe).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIbHO OMPENENATh LEIU NESITEIbHOCTH, IJIAaHUPOBATD,
OCYILIECTBIISITH, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
NEeATeNbHOCTh, BEIOMpPaTh Hanbomee 3P(heKTUBHBIE CITIOCOOBI pEIIeHUs] YUEOHBIX
U TO3HABATENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JECUCTBUM MPU BBINOJIHEHUM 33JaHUA C YYETOM
MOJTYYEHHs] HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIECTBaX U PEaKIusiX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asiBICHHOMN 1I€JId, YMEHHE
UCIOJB30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IMpeJiaraéMble B YCIOBHUH
3aJJaHUMN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 00A3aTEIBLHOIO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOU (eaepanbHO pabouel mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYAIONIMMHUCS HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI
neucTBul, crneuudpuyeckue Uil MpeaIMeTHOW o0nacTu «XUMUS», BHJbI
NEATENbHOCTU IO TMOJYYEHUI0O HOBOIO 3HAHUS, €ro HHTEPIpeTalu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.
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K koHuy oOyueHuss B 8 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JTOJIKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIA:

e PACKpBIBATH CMBICT OCHOBHBIX XWMHMUYECKHUX TMOHSTHUNA: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BELIECTBO, CMECH
(omgHOpOAHAsT M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0Jisl XUMUYECKOr0 3JIEMEHTAa B COEIUHEHHUH, MOJISIPHBIA OOBEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKUCIICHUS, XUMHUUECKas peakius, KilacCu(UKalus peakuuid: peakiuu
COEIMHEHHUSI, PEAKIINHN PA3JI0KEHUsS, PEAKLUU 3aMEIIeHUs, peakuuu oOMeHa,
9K30- U SHAOTEPMUYECKUE PEAKLIUH, TEIIIOBOU 3 PEKT peakuuu, Sapo aToma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTallb, paJlyC aTroMa, XUMUYECKas
CBSI3b, MOJIIPHAsl U HEMOJsIpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBA3b, HOH,
KaTHOH, AaHWOH, pPAacTBOp, MaccoBas J0Jis BellecTBa (IIPOLIEHTHAs
KOHIIEHTpaIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH U
MPUMEHSTH 3TU MOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIeHHs! (DOPMYI BEIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKLIHIL;

e OIpENENsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTEIEeHb OKUCIICHUSI DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAITIEKHOCTD
BELIECTB K ONpPENENEHHOMY KJacCy COEOUHEHUH 1o (opmyiaM, BHUA
XUMUYECKON CBsi3M  (KOBaJIEHTHasT M HOHHAs) B  HEOPTaHUYECKUX
COCIMHEHUSX;

e packpbiBaThb cMbIca [lepuonnueckoro 3axkona JI. WM. Mengeneesa:
JE€MOHCTPUPOBATh IOHMMAaHHE NEPUOJUYECKONM 3aBUCHMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT WX mnonoxkeHuss B Ilepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e OMNWCHIBATh M XapakTepu3oBarh Tabnuunyio ¢dopmy Ilepuonnueckoit
CUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3NvaTh MOHITHUS «TJIaBHAsI MOATPYyIIa
(A-rpynmna)» u «mobounass noarpynmna (b-rpynma)», maneie u Oonbiive
MEPUOJIbI, COOTHOCUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B TalOJHLEe
«Ilepuoguueckas cucrema xumudeckux snemeHtoB . 1. Menneneesa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMUUYECKUX AJIEMEHTOB
(coctaB U 3apsa siapa, OOIIEe YKCIO 3JIEKTPOHOB U paclpeesieHue UX M0
AIEKTPOHHBIM CJIOSIM);

e KJacCUPUIMPOBATH XUMHUYECKHE DJIEMEHTBhI, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakuuu (1m0 YUCITy U COCTaBYy YUYacTBYIOUIMX B peaKIuu
BEILIECTB, MO TETIOBOMY 3D PeKTy);
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e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMNCTBA BEIECTB
pPa3JIMUHBIX KJIACCOB, MOJTBEPKJasl OMHCAHWE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAaHUS XUMHUUYECKUX MpEeBpalieHud B
Pa3JIMYHBIX YCIOBHUSIX;

e BBIUHCISITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa Mo (opMyse COEIUHEHHS,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO
XHMUYECKOU pEeaKInu;

e TMPUMEHATh OCHOBHBIEC OMEPAIIUU MBICIUTEIBHON JNEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O00OIIeHWe, CHCTEeMaTH3aluioo, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUUYMHHO-CIEJCTBEHHBIX CBS3E€H — [JI1 M3Yy4YEHUSI CBOMCTB
BEILIECTB U XMMHUUYECKUX PEAKIINii, ECTEeCTBEHHO-HAYUYHbIE METO/Ibl MTO3HAHUS
— HaONIoJeHue, U3MEpPEeHHE, MOJCIUPOBAHUE, SKCIEPUMEHT (pealdbHbId U
MBICJICHHBIN);

e CJIEIOBATh MPaBWJIAM MOJIb30BaHUS XUMHUYECKOW MOCY/IOH U J1a00paTOpHBIM
o0opynoBaHMEM, a TaKXe MpaBWiaM OOpalleHusi C BEUIECTBaMU B
COOTBETCTBHUM C MHCTPYKIHUSMH 1O  BBINOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OMBITOB MO MOJTYUYECHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BolopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHOU
MAaCCOBOM [IOJI€M PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W MNPOBOAUTH
XUMUYECKUE JKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB MIEIOUEH U
KHUCJIOT C TIOMOIIbI0 UHAUKATOPOB (JTakMyc, GeHon(pTaienH, METHIOPaHK U
JpyTHE).

K koniy oOydenus B 9 kjacce mpeJMETHBIE pe3yJibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMHUUYECKUN IJIEMEHT,
aToOM, MOJIeKyJa, HOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl peaKIusi, XUMUYECKas CBs3b, TEIIOBOM 3P (EKT peakiuu, MoJb,
MOJISIPHBIM 00BEM, pacTBop, AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT JTUCCOIMAIUS, PEAKIIMM HOHHOTO OOMEHa, KaTauu3arop,
XUMHUYECKOE paBHOBecHE, oOOpaTUMble U  HeoOpaTUMble  peaKIuu,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINK, OKUCIUTEIb, BOCCTAHOBUTEND,
OKHCIIEHHE U BOCCTAHOBJICHUE, AJUIOTpOomus, amM(OTEpHOCTh, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAs, METAJUNINUECKas), KpUCTAIIMYECKas: PeleTKa,
KOppO3Usl METAJIJIOB, CIUIaBbl, CKOPOCTh XMMHYECKON peaKIuu, MPeaesibHO
nonycrumas konuentpanus [IJIK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH U
MPUMEHSTH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;
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HCIIOJB30BaTh XMUMHUYECKYI0O CUMBOJIMKY MU COCTaBiIeHUsS (HOPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKHUX PEAKLINIA;

OTpPENENATh BAaJEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX SJIEMEHTOB B
COCMHEHUSX  PA3JIMYHOTO  COCTaBa, NPUHAUIEKHOCTh  BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeAMHEHUM 1o ¢hopmyliaMm, BUJ XUMHUYECKON CBS3U
(KOBaJIeHTHAsl, UOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX COCIUHEHUSX,
3apsii MOHA M0 XUMHUYECKON (opMyIie, XxapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIUHEHUH, TUIl KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

packpeiBaTh cMmbIcT Ilepuogmueckoro 3axkona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUChIBAaTh U  XapaKTepu30BaTh
TabnuuHyro ¢opmy Ilepuogmyeckoid CUCTEMbl XUMHUYECKHX JJIEMEHTOB:
pa3nuuath TOHSTUS «TJlaBHas mnoArpymnmna (A-rpymnma)y U «1nodoyHas
noarpynmna (b-rpynma)», Manble U OOJbIIME TEPUOABbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOPbIE UMEIOTCS B MEPUOJUUYECKON TabJIHIlEe, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB u
3apsii siapa, oOIllee YUCIO DJIEKTPOHOB U paclpeiesieHue HX Mo
AJEKTPOHHBIM CJIOAIM), OOBSICHSATH OOIHME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB D2JIEMEHTOB M HMX COCJIMHEHUN B Tpejenax MallbIX MEPHOJIOB U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHYECKUE HJIEMEHTHl, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (1m0 YUCITy U COCTaBYy YUYacTBYIOUIUMX B peEaKIuu
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, Mo HM3MEHEHUIO CTENEeHEH OKHUCICHUs
XUMUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMIUE M CHEHU(PUUECKUE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX U CIIOXKHBIX BELIECTB, TMOJTBEPKJAsi OMKHCAHUE
MpUMEpaMH MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMUYECKHUX PEaKIIU;

COCTaBIISATh YPAaBHEHUS DJIEKTPOJIUTHUECKON AUCCOIMAIMUA KUCIIOT, HIeNI0UYeh
U COJIeH, TIOJIHbIE M COKpAIIEHHBIE YpaBHEHUSI pPEaKI[Mi HMOHHOTO OOMEHa,
YpaBHEHUSI pEAKIUN, MOATBEPKAAOIIUX CYIIECTBOBAHUE T€HETUUYECKOU
CBSI3U MEXK]1y BEIIECTBAMHU PA3JIMUHbBIX KIIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIUM
MOCPEACTBOM COCTABIICHHS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOECHUA,
BO3MOXHOCTH TPOTEKAHMUS] XUMHUYECKUX MPEBpalleHUH B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISITH OTHOCUTEIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0O XHMHYECKOTO »JJIeMeHTa Mo (opMmylie COECIUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;
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coOI0IaTh TIpaBWjIa TMOJB30BAHMS XUMHUYECKOW MOCYN0N U J1ab0paTopHBIM
o0opymoBaHMEM, a TaKXKe TpaBmwia oOOpalieHuss C BeleCTBAaMU B
COOTBETCTBUM C HWHCTPYKIIMSMH TIO  BBITIOJHEHHUIO  JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYYSHUIO W COOMPAHUIO Ta3000pa3HBIX BEIISCTB
(aMMMaKa U yriaeKkucioro rasa);

MIPOBOAUTEL PEAKIUH, MOATBEPIKIAIONINE KaueCTBEHHBIH COCTaB Pa3IuYHBIX
BEIIIECTB: pACIO3HABATh OIBITHBIM TYTEM XJIOPUA-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUAPOKCUA-HUOHBI, KATHOHBI
aMMOHHUSI YW HWOHBI M3yYCHHBIX METAJJIOB, MPHUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEICCTB;

MIPUMEHATh OCHOBHBIC OIECpPAIllMH MBICIUTEILHON JNESITCIHbHOCTH — aHAIUu3 U
CHUHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTU3aIliI0, BBISBICHUE MPUYUHHO-
CIICICTBEHHBIX CBS3€H — JJIT WM3YYEHUS CBOWCTB BEIIECTB M XUMHYECKHUX
peaknmii, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHWUS — HaOIIOJCHUE,
U3MEpPEHUEe, MOJCIMPOBAHUE, SKCIICPUMEHT (peajlbHBIH M MBICICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHoBaHue KosmnuecTBo 4acos
Ne AI1ET0B 1 TeM K I DJIeKTPOHHBIE (HU(PPOBHIE)
n/m | P Beero OHTPOJIbHBIE PaKTHIECKUE o0pasoBaTeabHbIE pecypebl
nporpamMMbI padoThI padoThI
Pasnea 1. IleppoHayanbHble XUHMHYECKHE MIOHSATHS
XumMus — BaxHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bu6mmoreka [IOK
' U NPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
JESATEIbHOCTH YeJIOBEKA
12 BeittecTBa 1 XUMUUECKHE 15 1 bubmnoreka [IOK
) peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasnen 2. BakHejilue npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
21 Boznyx. Kucnopog. 6 bubnnorexa [JOK
' ITonsTHe 00 oKCcHIax https://m.edsoo.ru/7f41837¢
29 Bognopon.Ilonstue o ] 1 bubnnorexa [JOK
) KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837¢
23 Bopa. PacTBopbi. 5 1 1 bubmnoreka [IOK
' ITonsiTHEe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
O
24 | neoprammeciars 11 1 1 bubmmorexa LHOK
' P 9 https://m.edsoo.ru/7f41837¢
COEIMHEHUI
Hroro no pazneny 30

Pa3pnen 3. Ilepunoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHI
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https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

31 7 bu6mmoreka [IOK
’ XHUMHHCCKHX SJICMCHTOB https://m.edsoo.ru/7f41837¢
. . Menpeneena.
CtpoeHue aToma
XUMHYECKAasA CBS3b.
39 OKucIuTenbHO- ] bu6mmoreka [IOK
) BOCCTAHOBUTEJILHEIEC https://m.edsoo.ru/7f41837¢
peakiumn
" 15 bu6mmoreka [IOK
TOTO O pasiely https://m.edsoo.ru/7f41837¢
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KIIACC

KosanyecTBo yacoB
Ne HanmeHoBaHMe pa3eioB U TeM K DJIeKTPOHHBIE (HH(PPOBHIE)
n/m | mporpamMmsl Bcero OHTPOILHBIE HpakTuieckue o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3znen 1. BemecTBo 1 XuMHYeCKHe peakIul
[ToBTOpeHMe U yroyOneHne 3SHaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JeJIoB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
’ XUMHUYECKHUX PEAKIUHI https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAS JUCCOLIUALIHS. bubnnorexa [JOK
1.3 8 1 1
XMMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. Hemeranibl M HX COeIMHEHHS
OOm1ast xapakTepUCTHKA
2.1 XI/H\I/-I[II/I‘;IG)C(KEX :HSI\I//IIGE?OB VIIA- 4 1 bubmorexka [TOK
' https://m.edsoo.ru/7f41a636
rpynmsl. ['agoreHst
OOm1ast xapakTepUCTHKA
2.2 XI/H\I/-I[II/I‘;IG)C(KEX :HSI\I//IIGE?OB VIA- 6 bubmorexka [TOK
' ) https://m.edsoo.ru/7f41a636
rpynnsl. Cepa 1 € CoOeqMHEHUS
OOm1ast xapakTepUCTHKA
73 XUMHYECKHUX DJIEMEHTOB VA- 7 1 bubmnoreka [IOK
' rpymnisl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast xapakTepUCTHKA
XHMHUYECKHX dJIeMeHTOB IV A- bubnnoreka [IOK
24 . 8 1 2
IPYHIIBL. YTIEPO U KPEMHUN U UX https://m.edsoo.ru/7f41a636
COEIMHEHUS
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Hroro no pasneny

25

Paszgen 3. MeTasibl M HX COeIMHEHU A

. bubmnoreka [IOK
3.1 Obmue croiicTa METAILIOB 4 https://m.edsoo.ru/7f41a636
39 Baxwueiimme MeTamibl U UX 16 bu6mmoreka [IOK
) COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxamwnias cpeia
41 BemectBa u maTepuanbl B )KU3HU 3 bubmnoreka [IOK
) yeJIoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITIPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA30OBATEJIbHONI

IMPOI'PAMMBI
8 KIIACC
Kon . .
IpOBEPHEMOT0 IIpoBepsiemble mpeAMeTHBIE pPe3yJabTaThl 0CBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
pesyabTaTa OCHOBHOT0 0011ero 00pa3oBaHus
1 ITo Teme: «llepBOHAYaIBHBIE XUMUUECKUE TIOHATUSY
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJIEKYJa, XUMUYECKHM 3JIEMEHT, IIPOCTOE
BELIECTBO, CJIOXHOE BEIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAsS
aTOMHas M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas JoJs
1.1 XMMHYECKOT'0 AJIEMEHTA B COCTMHEHNUHU, MOJISIPHBIA 00BEM, XMMHUYECKasi peakius, KIaCCUPUKAIM PEaKIIHii:
peaKkiMMu COENMHEHMS, PEAKIMU pa3loKEHHUs, pEeakUud 3aMeIleHUs, peakuu OOMEHa, »JK30- H
SHIOTEPMHUYECKUE PEaKINH, TEIIOBON A(PPEKT peakiuy, pacTBOp, MaccoBas J0Jis BeliecTBa (MPOLIEHTHAS
KOHIIEHTpAllUs) B pacTBOPE
12 WIUTIOCTPHPOBATE B3AHMOCBA3h OCHOBHBIX XMMHYECKHX HNOHSTUNA M IPUMEHSTH 3TH NOHATUS IPU ONUCAHUU
BELIECTB M UX MpPEBpallleHUui
13 HCHIONL30BATE XMUMUYECKYIO CHMBOJUKY JUIA COCTABICHHA (GbopMys BeIIECTB M YPaBHEHUH XHUMHYECKHX
peakuuit
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTIO
' y4eHus, 3akoHa ABoraapo
1.5 OIPEJICNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(UIIMPOBATh XUMHUYECKUE pEaKIuH (M0 YUCIY U COCTaBY YYaCTBYIOIIUMX B PEaKIMM BEUIECTB, IO
TeI0BoMy 3 dekTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUUCJIATH MACCOBYIO JOJI0 XUMHYECKOTO AJIEMEHTa M0 (hopMyJsie COSTUHEHNS,
1.9 BBIYHCIIATH MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE
1.10 NPUMEHSITh €CTECTBEHHOHAYYHBIE METObl TO3HAHUS — HAOIIOACHUE, H3MEpEHHE, MOJCINPOBAHHE,
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AKCIEPUMEHT (peasIbHbIN U MBICIICHHBIN )

2 ITo Teme: «BaxHelmue npeIcTaBUTENId HEOPraHUYECKUX BEIECTB)
2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: OKCHJ, KUCIOTa, OCHOBAHUE, COJIb
2.2 OIIPEJICNIATh NIPUHAIKHOCTh BEIIECTB K ONpeeIEHHOMY KJIACCy COSTMHEHUH 1Mo GpopmynaMm
23 KJ1acCU()UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOIMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, IMOATBEPKAAS
' ONHCAaHUE NIPUMEpPaMH MOJIEKYJIIPHBIX YPABHEHHM COOTBETCTBYIONIMX XMMHUECKUX PEAKIIUN
25 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HX Kad4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH
) IPOTEKAHUsl XMMHUYECKUX NPEBPAILECHUN B PA3JIMYHBIX YCIOBHSIX
ClIeZIOBaTh MpaBWJIaM MOJBb30BAHUS XMMHUYECKOM IOCYIOW W J1a0OpaTOpHBIM 00OpYJOBaHHMEM, a TaKKe
npaBuUjaM OOpAIICHUsI C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJTHEHUIO JTAOOPaTOPHBIX
26 XMMUYECKHX OMNBITOB IO MOJYYCHHIO W COOMpaHMIO ra3000pa3HBIX BeHIECTB (BOJAOPOAA M KHUCIOPOJA),
' IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHON MACCOBOW JOJEH PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH U
IIPOBOAUTh XUMHUYECKUE 3KCIEPHUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JIakMyC, (heHOoNIPTaICHH, METUIIOPAHXK U APYTHE)
2.7 IIPOBOJIUTH PAaCYETHI 10 YPABHEHUIO XMMUYECKON peaKuu
3 [To Teme: «llepuognueckuit 3axkoH u [lepruonnueckas cucrema xumuyeckux anemeHToB J[. M. Menneneena.
CrpoeHue aToMoB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLIUNY
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHUH: AJIpO aTroma, JEKTPOHHBIM CIIOM aToMa, aTOMHas
3.1 opbutanp, pamuyc aroma, XHUMHYECKas CBS3b, IMOJSIpHAs M HEMOJSIpHAs KOBAJEHTHAs CBS3b,
JIEKTPOOTPHULIATEIBbHOCTh, HOHHAS CBA3b, NOH, KATHOH, AHUOH, CTENIEHb OKUCJICHUS
3.2 KJIacCU(UIIMPOBATh XUMUYECKHE HIEMEHTHI
OINUCHIBATh M XapaKTepu30BaTh TaOnu4Hyi0 ¢opmy lleprogmueckoil cHCTEMbl XUMHYECKUX AJIEMEHTOB:
33 pa3nuyath HMOHATHS «TJaBHas moirpymnmna (Arpymma)» u «mnobounas noarpynna (brpymma)y, «manbie» u
«OOJIBIITNE) IEPUOIBI
packpeiBaTh cMbica [lepuonnueckoro 3akona J[.M. MeHngeneeBa: IeMOHCTPUPOBATH IOHUMAHUE
34 MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB OT HMX NOJIOKEHUS B [lepuommueckoit
cucreme
3.5 COOTHOCHTH 0003HAueHMs, KOTOpble uMeroTcs B Tabuune «llepuonnyeckas cucTteMa XHUMHYECKHX
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anemeHToB J[.M. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMUYECKUX JIEMEHTOB
(cocTaB U 3apsn sijipa, o0IIee YHUCIIO 3JICKTPOHOB M paclpeIeIeHUe UX 110 3JIEKTPOHHBIM CJIO0SIM)

3.6

OMPCACIIATL CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHaprIX COCIUHCHUAX

3.7

OMPCACIIAATL BUJ XUMHYECKOM CBSI3H (KOBaJICHTHa}I u I/IOHHaSI) B HCOPIraHNMYCCKHUX COCANMHCHUAX

9 KIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

1

IIo Teme: «BGH_IGCTBO 1 XUMHWYCCKaAsl pCaKIUI)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSATUN: PACTBOP, BJICKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] TUCCOLMAINS, PEaKIIMd MOHHOTO OOMEHa, KaTaau3aTop, XMMHYECKOe paBHOBECHE,
oOpaTuMble W HEOOpaTUMBIC PEAKIUH, OKHUCIUTEILHOBOCCTAHOBUTEIBHBIC PEAKIUU, OKHCIUTEIb,
BOCCTAaHOBUTENb, OKUCJICHHE W BOCCTAHOBICHHE, aUIOTPONHs, aM(OTEpPHOCTh, XUMHUYECKas CBS3b
(KoBaJieHTHAs, UOHHAs, METAJIMYECKas), KPUCTAIUIMYECKasl PElIETKA, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakin

1.2

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX IIOHATHM W IPUMEHATH 3TU IOHATUSA IIpU
ONMCAHUU BEUIECTB U UX NPEBPALCHUN

1.3

COCTABJIAITh yYPABHEHUS DIIEKTPOJIMTUYECKOM AMCCOLMALMM KHCIIOT, IIEJI0YEM U COJIEH, IOJHBIE U
COKpaIlEHHbIC YPABHEHUS peakiliii HOHHOTO 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMM TMOCPEACTBOM COCTaBIICHUS
ANIEKTPOHHOTO OallaHCa dTUX peaKIui

1.5

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON peaKuu

Ilo Temam: «HemeTaiuibl 1 UX coeAUHEHUSI» U «MeTaluibl U UX COEIUHEHUSI»

2.1

XapaKkTepu30BaTh (OMHUCHIBAThH) OOIIME U CreNU(PUISCKUE XUMUYECKHE CBOMCTBA MPOCTBHIX U CIIOKHBIX
BEIIECTB, MOJATBEPKAAS] ONMCAHUE ITPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUHI

2.2

COCTAaBJISITb YpPaBHCHUSA peaKuHﬁ, NMOATBCPIKAAIOINNX CYIMICCTBOBAHUC T CHETHUYSCKOM CBS3U MCKIAY
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BCIHICCTBAMMU PA3JIMIHBIX KJIACCOB

23

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUs, BO3MOXHOCTH IIPOTEKaHUS
XUMUYECKUX IPEBPALLECHUN B Pa3JINYHBIX YCIOBUSIX
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CJIeIOBATh MpaBUJIaM TOJIH30BAHUS XUMHUYECKOW MOCYNON M TabopaTOpHBIM O0OpYIOBAHUEM, a TaKKe
MpaBWJIaM OOpAIICHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMH TIO BBITIOJHEHUIO TaO0PaTOPHBIX
XUMHYECKHUX OMBITOB IO MOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOTO
rasa)

2.5

MIPOBOJIUTH PEAKLUH, MOATBEP)KIAIOIINE KadeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATh
OIBITHBIM MyTEM XJIOpUA-, OpoMuJ, HOAWT, KapOoHaT, (ocdar, cunmkar, cyiabdar, THIPOKCUIAUOHDI,
KaTHOHBI AaMMOHHS, HOHBl H3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOAHBIX pPacTBOpax
HEOPraHNYECKUX BEIIECTB

I1o Teme: «XUMUS U OKPYIKAOLLIAsL Cpeay

3.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSATHH: HI[K BCIICCTBA, KOPPO3Us MCTAJIJIOB

3.2

IIPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENIBHON JEATENbHOCTH — aHajlu3 U CHHTE3, CpaBHEHHE,
000011IeHre, CUCTEMAaTHU3aLUIO, BbISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3EU — Uil M3YUYCHHUSI CBOMCTB
BEIIECTB U XUMUYECKUX PEAKIMN; €CTECTBEHHOHAYUHbIE METO/IbI IO3HAHUS — HAOJIOJICHUE, U3MEPEHNE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIEHHBIN)

INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

8 KUIACC
Kon IIpoBepsieMblii YJIEMEHT COePKAHUS

1 [lepBoHaYaIbHBIE XUMUYECKHUE TTOHSITHUS

11 [Ipenmet xumuun. Posib XUMUM B )KU3HH YelIOBEKA. XUMUS B cUcTeMe HayK. Tena u BemectBa. Ou3nyeckue CBOMCTBA
) BEIIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB

1.2 [TonsiTre 0 MeTofax mo3HaHus B XuMuu. Yncteie BemecTBa U cmecu. CiocoObl pasenenns cMeceit

13 ATOMBI ¥ MOJIEKYJbl. XUMUYECKUE AieMeHThl. CUMBOJIBI XUMUUYECKHUX 3J1eMEHTOB. [IpoCcThie U ClIOkKHBIE BEILIECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHUE
1.4 Xumuueckass Gopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIECTB.
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OTtHocuTeNnbHasT aToMHas Macca. OTHOCHUTEIbHAS MOJICKYJIsSIpHAsA Macca. Macconas J0JI1 XUMHUYCCKOro 3JICMCHTaA B
COCOIMHCHNHA

1.5

KonuuectBo BemectBa. Monb. MoinsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U YKMCIIA CTPYKTYPHBIX €IMHULL
BeniecTBa. Pacyérel mo GpopMynaMm XUMHUECKUX COSTMHEHUIN

1.6

DuU3nYecKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKasl peaklus U €€ NMpU3HAKU. 3aKOH COXpPaHEHMsI MacChl BEILECTB.
Xumuueckue ypaBHenus. Knaccudukanus XuMU4ecKUxX peakiuii (COeAMHEHMs, Pa3JIOKEHHs, 3aMEeIIeHuUs, 0OMeHa)

1.7

XUMUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MOCY0H, ¢ MpaBUiIaMu pabOThI B 1a00OpaToOpuu U MpuEMaMu
oOpamieHusi ¢ J1abopaTOpHBIM O0OpYyJIOBaHMEM, H3y4YeHHE U OMUCaHWe (U3MYECKUX CBOUCTB 00pasloB
HEOPraHMYECKUX BEUIECTB, HAOMOIeHHEe (PU3NYecKHX (TIIaBIeHHE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIIKE,
KMIIEHHE M KOHJEHCAlus BOJAbl) U XUMHUYECKMX (FOpEHHE CBEYM, MPOKAIMBAHUE MEJHON IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KUCIIOTOH) SBJICHUI, HAaONIOJICHHE M OINUCAHWE IMPHU3HAKOB MPOTEKAHUS XMMUYECKHUX
peakimii (pas3lio’keHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJOPHIOM Oapus, pas3iioKeHHE THUAPOKCHIA
meau(Il) npu HarpeBanuu, B3aumojeiicTBue xene3a ¢ pactBopoM conu Meau(ll), nsydenune cnocoOoB pazaeneHust
cMmecel (¢ TOMOIIBI0 MarHuTa, GUIbTPOBAaHHE, BBITAPUBAHUE, TUCTUILIALUS, XpoMaTorpadus), MpoBeJeHUE OUUCTKH
MOBAPEHHOI COJM, HAONIOJICHHE K OIMCAaHWE pE3yJbTaTOB IPOBEACHUS ONbITa, HWUIIOCTPUPYIOMIETO 3aKOH
COXPAHEHHUsI MAcChl, CO3/IaHUE MOJIETIEH MOJIEKYJI (IIapPOCTEPHKHEBBIX)

Bakseiiue npeacTaBuTeIn HEOPraHM4eCKUX BELIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — anemeHT u npocroe BemiecTBo. HaxoxkneHue kuciopona B
npupoze, Gpusnueckue U XuMHUeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [lpumenenue kucnopoaa. CriocoObt
MOJIyYeHHUs KHUCIopona B JabopaTopuu M MpoMbIIUIeHHOCTH. KpyroBopor kucinopona B mpupoge. O30H —
AJUTOTPONHAsE MOIU(PHUKAIMS KUCIOPOAA

2.2

TernoBoit 3¢dexkr XumMuuecKol peakiuy, TEPMOXUMHUYECKHE YPABHEHHUS, 3K30- U IHAOTEPMHUECKUE PEaKIUH.
TormuBo: yrosipb U MetaH. 3arpsi3sHeHHE BO3/1yXa, YCHIICHHE TAPHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOS
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Bonopon — anemeHT u mpoctoe BeriecTBo. Haxoxxaenue Bomoposaa B MpHpoae, (puznueckne M XMMUYECKHE CBOICTBA,
IpUMEHEHHe, crioco0bl nomyyeHus. Kuciorsl u conu

2.4

MossipHbli 00bEM ra30B. Pacu€Tsl M0 XUMHYECKUM YPABHEHUSIM

2.5

@dusnueckue cBoicTBa BOAbL. Bonma kak pactBopurens. PacTBopbl. HachlllleHHBIE M HEHACBIILEHHBIE PAacTBOPHI.
PacTtBopuMoCTh BelecTB B BoAe. MaccoBas A0 BELECTBA B pacTBOpE. XUMUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B IpupoAe U B KM3HHU uenoBeka. KpyroBopoT Boasl B IpUpoje. 3arps3HEHUE NPUPOIHBIX BO.
OxpaHa ¥ 04MCTKA IPUPOAHBIX BOJ
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2.6

Knaccudukanus neopranmueckux coeauaennii. Oxcuapl. Knaccudukaius okCcuaoB: coieoOpa3yromime (OCHOBHBIE,
KHCIIOTHBIE, aM(poTepHbIe) U HecoleoOpasyromue. HomeHkmaTypa okcumoB. OU3NYECKUE U XMMHUECKHE CBOWCTBA
okcu1oB. [losiyyeHne okcugoB

2.7

OcnoBanus. Krnaccupukanust ocCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBaHUSA. HoMeHKIaTypa OCHOBaHUIL.
dusnyeckre U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonydyeHne ocHoBaHUN

2.8

Kucnotsl. Knaccudpukanus kuciaor. Homenknarypa kucior. Ousnyeckue M XUMHUYECKHE CBOMCTBAa KHCIOT. Psij
aktuBHocTH MeTasuioB H.H. bekerosa. [losryuenue kuciaor

2.9

Comu. Homenkuatypa coneil. @u3nueckue U XuMudeckue cBoiictpa cosel. [lonyyenue coseit

2.10

I'eneTnueckas CBI3b MCXKAY KJIaCCaMU HCOPTaHUICCKUX COC,Z[I/IHGHPIP'I

2.11

XUMHYECKUN DKCIEPUMEHT: KAa4eCTBEHHOE OIPEACIICHUE COJEpXKaHUS KUCIOpOAAa B BO3AyXe, IOJIy4YEHHUE,
coOupaHue, pacro3HaBaHuEe U U3yYeHHE CBOMCTB KUCIOPOAa, HAOII0AeHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOIOM
Y YCJIOBUS BOSHUKHOBEHHS U TIPEKPAILICHHUs TOPEeHuUs (T0XKapa), 03HAKOMIIEHHE ¢ 00pa3liaMi OKCUIOB U OIMCAHUE UX
CBOWCTB, TOJyYeHHE, COOMpaHHe, paclo3HaBaHME W H3YYEHUE CBOWCTB BOAOpPOJAa (TOPEHHUE), B3aMMOJCHCTBHE
Bogopoaa ¢ okcugom meau(ll) (Bo3MOKHO HCIONIB30BaHHME BUACOMATEPUAIOB), HAONIOJCHUE OOpAa3loB BEIICCTB
KOJINYeCTBOM | MoOJb, HCCleoBaHHE OCOOEHHOCTEH pPAaCTBOPEHHs BEIIECTB C PA3IUYHOM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJIBI C
MeTajulaMu (HaTpUeM M KajablueM) (BO3MOXHO MCIOJb30BaHUE BUIEOMATEPHAIIOB), ONPE/ICTICHUE PACTBOPOB KUCIIOT
U IIeI0Yel ¢ MOMOIIbI0 MHIUKATOPOB, MCCIENIOBaHHE OOPa3IOB HEOPraHMUYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB,
HaOJI0IeHNEe U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJI0YEH, U3yUeHUE B3aUMOJICHCTBUS OKCUA
Meau(Il) c pactBopoM cepHOW KHCIOTBI, KHCIOT C METAUIAMM, pEaKkUUMid HEWTpalu3alud, IO0JIyYeHHe
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeTajula JpyrMM U3 pacTBOpa COJIM, pEIICHHE
SKCIEPUMEHTAJIBHBIX 33J1a4 110 TeMe «BaxkHeNne K1acChl HEOPraHMYECKUX COSTMHEHUIN

Ileproanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux aneMmenToB .M. MenneneeBa. CTpoeHre aTOMOB.
XuMuyecKas CBsA3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

3.1

IlepBble MOMBITKY KIacCU(PUKATNN XUMHUECKUX JIeMEHTOB. [IoHATHE 0 Tpynmax CXOAHBIX 3JIEMEHTOB (LEIOYHbIC U
IIEJI0YHO3EMENIbHBIE METAJIIbl, TAJIOTEHBI, MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aMm(oTepHbIE OKCUIBI U
TUAPOKCH b

3.2

Ilepuoanueckuii 3akoH. Ilepuonnyeckas cuctema xumuueckux 3nemenTos .M. MenneneeBa. Kopotkonepuoanas u
mHHOTIeproHass ¢opmbl [lepuonnyeckoit cucrembl xumudeckux snemeHToB [[.M. MenneneeBa. Ilepuoast u
rpynnsl. GU3NYECKU CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEHTA
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3.3

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. DnekTpoHbl. CTpOEHHME 3JIEKTPOHHBIX 000JIOYEK aTOMOB
nepBbIx 20 xuMuyeckux aeMeHToB [leproguueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA 10 ero NnojaoxxeHuro B Ilepuonnueckon cucreme J1.M. Menneneesa

3.4

3aKOHOMEPHOCTH HU3MEHEHHUs paauyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAJUIMUYECKUX M HEMETAITIMYECKHX
CBOMCTB MO rpynmnam u nepuoaam. 3HadeHue llepuoguyeckoro 3akona u [lepuoanueckoil cuCTeMbl XMMHUYECKUX
JJIEMEHTOB JUIsl pa3BUTHs HAyKU U npakTuku. /.M. MenneneeB — yu4€HbIN U IrpaXIaHUH

3.5

Xumuueckass cBA3b. KoBanmeHTHas (mosispHas M HENOJSIPHAs) CBS3b. OJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX
a1eMeHTOB. MloHHas CBsA3b

3.6

Crenenb okucieHUsA. OKHCIMTEIHHOBOCCTAHOBUTCIBLHBIC pCaKkuu. Hpoueccm OKHUCJICHHUA KW BOCCTAHOBJICHMHA.
OKMCIINTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: M3ydeHHe 00pas3IoB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOACHCTBUE THAPOKCHIA
LIMHKa C PACTBOPAMH KHCJIOT M IIEJIOYEH, IPOBEACHUE OIBITOB, WUIIOCTPUPYIOLUIUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEJbHBIX peakluil (rOpeHue, peakliuu pas3ioKeHHsl, COETMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

BemectBo u xumudeckas peakuus. [losropenue

1.1

Ileproanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB .M. MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHMX 3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajausl, KalbLHs U HUX

COGI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C ITOJTOKCHUEM IJICMCHTOB B HepHOHquCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

Crtpoenue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIMBI KPUCTANTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIA KPUCTALTUICCKON PEMIETKH M BUAa XUMUYECKOU cBs3u. Kiaccudukaiys u HOMEHKIATypa HEOPraHUIECKUX
BEILIECTB (MEXAYHAPOAHAS U TPUBUAIbHAS). XMMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIaccam

HCOPTaHNYCCKUX COGHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukaius XuMHUECKUX peakuuid MO pa3INYHbIM MpPU3HAKaM (110 YUCIY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIUU

BEIIIECTB, MO TeTIOBOMY (D (PEKTy, M0 U3MEHEHUIO CTETICHEW OKHCIEHUSI XUMUYECKHIX JIEMEHTOB, 110 00paTUMOCTH,
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[0 YYacTHIO KaTajlu3aTtopa). DK30- M SHIOTEPMHUECKHE pEaKIMu, TepMOoXUMHueckue ypaBHeHus. [lonstue o
CKOpPOCTH XMMHUYECKON peaKIuu

1.4

[Tonatue 00 OOpaTHMMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. IIOHATHE O TOMOTEHHBIX W T'eTEPOTCHHBIX
peakuusx. [lonarue o xumuueckoMm paBHOBeCUU. DaAKTOPBI, BIHAIOLNIME HA CKOPOCTh XUMHUYECKOM PEaKLHUU U

TMOJIOKCHHUEC XUMHUYCCKOI'O PaBHOBCCHA

1.5

OKMCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pcaknuuu, SHGKTPOHHLIﬁ 0aJaHC OKHUCIHTEILHO-BOCCTAaHOBUTEILHOM pCaKknuu.
CocraBienue ypaBHeHI/II\/'I OKHUCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I C HCIIOJIb30BAHHUECM MCTOAA 3JICKTPOHHOTO

OaslaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOIMAIUMU. DJIEKTPOIUTHI M HEIJIEKTPoJUThl. KaTwoHbl, aHHOHBL. MexaHu3zM
JUCCOIMAIIMN BEIIECTB C PA3IMYHBIMH BHJAMU XUMHUYeCKOH cBsi3u. CreneHb aucconuanuu. CUibHBIE U clalble
ANEKTPONIUTHL. Peakiinu HMOHHOTO oOOMEHa. YCIIOBUS TPOTCKAHUS pPEaKIMii HMOHHOTO OOMEHa, TOJHBICE |
COKpaléHHbIe MOHHBIE ypaBHEHHs peakuuii. CBOWCTBA KHUCIOT, OCHOBAaHUN M COJICH B CBETE MPEICTaBICHHUHA 00

BHGKTPOHHTHHGCKOfI JUucCCcolranmu. KauecTBeHHEIC PCaKI Ha MOHBI. Ilonstue o THApOJIN3C cojieit

1.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJIETSIMU KPUCTAJUIMUECKUX PEMIETOK HEOPraHMYECKUX BEIECTB —
METAJJIOB ¥ HEMETAIUIOB (rpadura u ammasa), CIOKHBIX BEIIECTB (XJIOpHUA HATPHUSA); UCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XWMHUYECKOW pEaKlMh OT BO3JCUCTBUS pPa3IMUYHBIX (DAKTOPOB; HCCIEAOBAHUE AIICKTPOIPOBOIHOCTH
pacTBOpPOB  BEILECTB, MpOLECCa JUCCOLMALMUA KUCJIOT, IIeJoued Hu coyied (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIBITOB, WLTIOCTPUPYIONINX NPHU3HAKK TPOTEKAHUS pPEakluii MOHHOTO OOMeHa
(oOpa3zoBaHue ocajKa, BhIICTICHUE Ta3a, 00pa30BaHKE BOJIBI); OMBITOB, HIUTFOCTPUPYIOIMIUX TPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN (TOpPEHHE, PEAKIUU PaA3JIOKEHUsS, COCAUHEHUs); PACIO3HABAHUE HEOPraHUYECKUX

BCIICCTB C IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HewmeTramnnl u ux COCIUHCHUA

2.1

OOm1ast xapakTepuCcTUKa ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE CTEeNeH! OKuciIeHus. CTpoeHne
U (QU3MUECKHE CBOICTBa MPOCTHIX BEIIECTB — TaJllOTeHOB. XHMMHUYECKHE CBOWCTBA Ha IpUMeEpe XJopa

(B3aMMOZIEHCTBHE C METAUIAMM, HEMETajulaMH, wiesodyaMu). XiopoBojopon. CossiHas KHCIOTa, XUMHUYECKHE
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CBOMCTBA, IIOJy4YeHHUE, NPUMEHEHHE. [[elicTBHE XJIOpa M XJIOPOBOAOPOAA HAa OpraHuM3M 4elloBeka. BakHeimne

XJIOPpUAbI U UX HAXOXJACHUC B IPUPOJIC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEINEHU
okucnenusa. CtpoeHue U (U3NYECKHE CBOMCTBA TPOCTHIX BEIIECTB — KHUCIOPOAA M CEpbl. AJIIOTPOIHBIC
MOIUGUKAIIMM KHUCIOpPOAa U cepbl. XHUMUYecKue cBoicTBa cepbl. CepoBOAOpOA, CTpoeHue, (uznyeckue u
XUMUYecKre cBOMCTBa. OKCHIBI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasl KUCIOTa, (PU3NUECKUE U
XMMHYECKHE CBOWCTBa (0OIIME Kak MPEICTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XUMHUECKUE PEaKIHH,
JIEKAIME B OCHOBE MIPOMBIIIJIEHHOI'O CII0C00a NoTyueHus: cepHoil kucnothl. [Ipumenenne. Conn cepHOI KUCIIOTHI,
KayecTBEHHas peakius Ha cyib(ar-uoH. HaxoxeHue cepbl U €€ coelMHeHUH B IpUpoie. XUMUYECKOE 3arpsi3HEHHE
OKpY’Kalollel cpelbl COSAUHEHUSIMUA cepbl (KUCIOTHBIE J0XKIH, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEAOTBPALLECHUS
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OOmast xapakTepucThka 3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTpPOEHHsSI aTOMOB, XapaKTEPHbIE CTEIMEeHU
OKHCIICHHA. A30T, pacnpoCTpaHE€HUE B MpHpoJE, (U3UYECKHEe W XUMHYECKHe CcBoWcTBa. KpyroBopor aszora B
npupoze. AMMHUAK, ero (U3UYECKUe M XMMHUYECKHE CBOMICTBa, MoilyuyeHHe M npuMeHeHue. ConM aMMOHHS, MX
¢u3nueckue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THasi KUCIIOTa,
e€ nosryueHue, (uU3NIECKre U XUMHUIECKHE CBOMCTBA (00IIHMe KaK MPeICTaBUTENS KJIacca KUCIIOT U CIICIU(PHUECKUE).
Vcnonp3oBaHne HUTPATOB M COJEH aMMOHHS B KauecTBE MHHEPAIbHBIX yNOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE

OKpY’Karolllel cpesibl COEAMHEHNUSIMHU a30Ta (KMCIOTHBIE 10XK/IU, 3arpsI3HEHUE BO3yXa, [I0YBBI U BOJOEMOB)
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®ocdop, amnorponHsle Moaupukanuu (ocdopa, ¢pusznueckue u xumudeckue cpoiictBa. Okcun docdopa(V) u
docdopHas kucnora, GuMUEecKre U XMMHUYECKHE CBOWCTBA, moyydeHue. Mcmonb3oBanue ¢ocdaroB B KadecTBe

MUHEPAIbHBIX YI00peHUit

2.5

OOmast xapakTepuctuka 31eMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEINEHU
OKHCIICHHA. YTJIEpOJ, auIOTPOIHbIE MOAM(HKALNU, pacCIpOCTpaHEHHE B MpHUpojae, (HU3NYECKHEe U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoma B mpupone. Okcuusl yriepona, uX (U3MYECKHE U XUMHUYECKHE

CBOWCTBA, JICHCTBHE HA JKUBBIE OPraHU3MbI, NOJYYCHUE U MPHUMEHEHHE. DKOJOTHYECKUEe MpoOIeMbl, CBSI3aHHBIE C
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okcugoM yriepona(lV); rumoresa rino6asbHOro MOTEIIICHHUS KIMMATa; MApHUKOBBIA APQEKT. YTonbHas KUCIOTa U
e€ conn, UX (U3NYECKHE U XUMUYECKHUE CBOWCTBA, MOJydeHUe U puMeHeHne. KadecTBeHHas peakius Ha kKapOoHat-

noHsbl. Mcionb3oBanue kapOOHATOB B ObITY, MEAMLIMHE, TPOMBIIITIEHHOCTH U CEIILCKOM XO3SHCTBE

2.6

[lepBoHauanbHpIe TMOHATHS 00 OPraHMYECKHMX BELIECTBAX KaK O COCIUHEHHUSAX yriepoja (METaH, 3TaH, ATHUJICH,
alleTUICH, 3TAaHOJ, INIMIEPUH, YKCyCcHas KucioTa). X coctaB u xumuueckoe crpoenue. [lonsatue o Ouomornuecku
BaXHBIX BEIECTBAX: JKMpaX, OeNKax, yrieBoJax — M UX POJIM B KHU3HHM ueloBeka. MarepuajabHOE €IMHCTBO

OpPraHn4YCCKUX U HCOPTAaHUYCCKUX COG,ZLI/IHGHI/Iﬁ

2.7

Kpemuuii, ero gusudeckre 1 XMMHUYECKHE CBOWMCTBA, MOTy4YeHHE U puMeHeHne. CoeTuHeHMsI KpEMHUS B TIPUPO/IE.
Oo6mue npeacraneHus 06 okcunae kpeMuusa(IV) u kpemHueBoit kucinore. CHUIUKATHI, KX HCIOJB30BaHUE B OBITY,
MEIUIIMHE, MPOMBIIIICHHOCTH. BaxxHe#lne CTpOUTENbHbIE MaTepUalibl: KepamHKa, CTEKJIO, IIEMEHT, OCTOH,

xene300eToH. [Ipo6iieMbl 6€30MaCHOTO MCIIOJIB30BAHMSI CTPOUTEIHHBIX MAaTEPHAIOB B TOBCETHEBHOM KU3HU

2.8

XUMHUYECKUH JKCIEPUMEHT: U3y4eHHE OOpa3l0OB HEOPraHWYEeCKHX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI;
NIPOBEICHUE KAaYeCTBEHHBIX pPEaKLUM{ Ha XJIOPUA-MOHBI M HAOJIOACHWE MPU3HAKOB MX MPOTEKAHMS; OIBITHI,
oTpaxkaromue (U3NYeCKHe U XMMHUYECKHE CBOMCTBAa TaJIor€HOB M WX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3lamMu XJIOpUIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu cephl U e
COCAMHEHUSAMH (BO3MOXKHO HCIOJIB30BAHME BHJICOMATEPUANIOB); HAOIIOACHUE Ipolecca O0yTIIMBaHUS caxapa IoJ
JeCTBUEM KOHIICHTPUPOBAHHOM CEPHOI KHCIOTHI; N3YYeHNE XUMHUECKUX CBOMCTB pa30aBICHHOM CEpPHOI KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peakUu Ha Cylb(paT-HOH U HAOIIOJCHUE NMpH3HaKa e€ MPOTEKaHHs; 03HAKOMJICHHE C
¢u3nueckuMu CBOWCTBaAMH a30Ta, (ocopa W UX COeTUHEHUH (BO3ZMOXKHO MCIIONB30BaHME BUICOMATEPHAJIOB),
oOpa3uaMu a30THBIX U (HOCPOPHBIX yIOOpeHui; monydeHue, coOMpaHue, pacrlo3HaBaHUE U HM3YUYCHHE CBOWCTB
aMMMaKa; TpOBe/IeHHEe KadeCTBEHHBIX pPEaKUMid Ha HMOH aMMOHHUS U ¢ochaT-uOH U H3YUYEHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJACHCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATEPHAJIOB); U3YUCHHUE MOJIECH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpaduTta, QpyiepeHa; 03HaKOMIICHHE C
IIPOLIECCOM a/ICOPOLIMU PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTUBOIa3a; MOJy4EHUE,
coOupaHue, pacro3HaBaHHE M H3yYEHHE CBOWCTB YIJICKHCIIOTO Ta3a; MpPOBEIEHHE KAaueCTBEHHBIX peakUuil Ha

KapOOHAT- M CHWJIMKAT-MOHBI U M3y4YCHHE MPHU3HAKOB UX IMPOTEKaHMS;, 03HAKOMJICHHE C MPOIYKIHMEeW CHIMKAaTHOU
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MPOMBIIIJICHHOCTH,; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxknene HemMeTallJIbl 1 uX COCIUHCHU A

MeTamisl 1 uX COCIUHCHUA

3.1

OOmiast XapakTepuCTUKAa XMMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHMU WX TMoyoxeHus B [leproanyeckoit
cucreMe xumuueckux snemeHToB J[.MI. MenzneneeBa u crpoenuss atoMoB. CTpoeHne MeramuioB. Metannndeckast

CBSI3b U METAJINYECKasi KPUCTAJUINYECKAs PEIIETKA. DIEKTPOXUMHUYECKUH psJl HAIPSYKEHUI METAJIOB

32

dusznuecKkue ¥ XUMHUYECKHE CBOHCTBa MeTaioB. OOmme crocoObl moidydeHus MeTauioB. IloHsTHe O KOoppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Kopposuu. CruiaBel (CTajib, Yyr'yH, JIOPATIOMHHUN, OpOH3a) U HX

IIPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH

33

[I{esrounble MeTAILIBL: OJ0KEHKE B [lepuonnueckon cucreMe XUMUIECKUX 3i1eMeHToB [[. M. Menneneesa; crtpoeHue
UX aTOMOB; HaxoKJeHHUe B npupoze. dusndeckre 1 XMMUUECKUE CBOWCTBA (HA MpuUMepe HATpus U Kanus). OKCUIbl

W TUAPOKCUIBI HATPHUA U KaJIUA. HpI/IMCHCHI/Ie IMICJIOYHBIX MCTAJIOB U UX COGI[I/IHGHI/If/’I

3.4

[[lenouHo3eMenbHbIE METAUIBI MATHUKA U KAJIBLUI: TIOJIOKEHHE B llepuoanyeckoil cuctreMe XuMHYECKUX 3JIEMEHTOB
JI.. MeHnneneeBa; CTpOEHUE UX aTOMOB; HaxoxJAcHUE B npupoje. Ousznueckue 1 XMMAYECKUE CBOMCTBA MarHusi 1

Kanplusl. BaxkHeme coequHeHusI Kalblus (OKCHUI, THIPOKCHI, COH). JKECTKOCTH BOABI U CIIOCOOKI €€ yCTpaHEHHS

3.5

Amomunuit: nonoxkenue B [lepuoauueckoit cucreme xumuueckux sneMmeHToB J[.M. MeHneneeBa; cTpoeHue aToMma;
HaxoXJeHue B mpupone. Dusndyeckne M XUMHUECKHE CBOMCTBAa alOMUHUS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

TUAPOKCHIA ATTFOMUHUS

3.6

Keneso: nmonoxenue B Ilepumonuueckoit cucteme xumuueckux siemeHToB J[.M. MenpaeneeBa; cTpoeHue aToma;
HaxoXJieHue B npupoje. Puznueckre u XMMUYECKUE CBOMCTBA kene3a. Okcuabl, rufipokcuabl u conu xene3a(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAaKOMJICHHE C OOpa3llaMHd METAJIOB M CIUIABOB, WX (PM3UYECKHMMH CBOWCTBAMH;
U3yYeHHE pe3yJbTaTOB KOPPO3HMHM METAUIOB (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJCICTBUS OKCUA KAJIbLIU U HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB); UCCIIEIOBAaHUE
CBOMCTB KECTKOW BOJBI; IpOLECCAa TOPEHMS JKele3a B KMCIOpPOA€E (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB);

MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUN Ha MOHBI (MarHus, Kajblus, allOMUHMS, LHUHKA, xene3a(ll) u
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wene3a(lll), meau(1l); naGmrogeHne M omucaHUE MPOLECCOB OKpAIIMBAHUS IJIAMEHHM HOHAMM HATpUS, KaJlus M
Kalblusi (BO3MOXKHO WCIOJIb30BaHHWE BHUICOMATEPHANIOB); HCCIENOBAaHUE aM(OTEPHBIX CBONCTB THUIPOKCHIA

AIIOMHUHUA W TUAPOKCHUAA IUHKA; PCIICHUC SKCICPUMCHTAJIBHBIX 3aad IO TEMC «Baxnenmnne MeTalIlbl U UX

COETUHEHUS»
4 XuUMUs ¥ OKpYy Karolas cpena
Hosble maTepuainsl 1 TEXHOJIOTMU. BelecTsa U MaTepuaiibl B IOBCEIHEBHON KU3HU 4€JIOBEKa. XUMHS U 310POBbE.
4.1 be3onacHoe MCToNIb30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBast momMoIb npu XUMHUYECKUX OXKOTax U
OTpaBJICHUAX
OCHOBBI 3KOJOTMYECKONH TIpaMOTHOCTH. XMMHYECKOE 3arpsisHeHHe okpyxatomei cpensl IIJIK. Ponp xumum B
4.2 pelIeHNH SKOJIOTHYEeCKHX mpobieM. [IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yrojb, NMPUPOIHBIA ra3, HE(TH),
MPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
4.3 XUMUYECKUH 3KCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepUaIoB (CTEKJIO, CIIJIaBbl METAJIOB, NOJMMEPHBIC MaTEPUAIIbI)

MPOBEPAEMBIE HA OI'3 IO XUMUWU TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA30OBAHUS

Kon
nposep . "
2eMOro IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3y/bTaTaM 6a30BOro YPOBHS 0CBOEHHMs OCHOBHOI 00pa3oBaTe1bHOI
pedon NPOrpaMMbl OCHOBHOI0 0011ero o0pazoBanust Ha ocHoBe PT'OC
aHus
1 [IpencraBnenue:
11 O TO3HABAEMOCTH SIBJICHUH NPHUPOJbI, MOHUMaHHE OOBEKTHUBHOM 3HAUMMOCTH OCHOB XMMHYECKOHW HayKdW Kak o001acTu
' COBPEMEHHOI'0 €CTECTBO3HAHMs, KOMIIOHEHTA OOIIEH KYJIbTYpbl M INPAKTHYECKOW AEATENIbHOCTH 4YEJOBEKAa B YCIOBHUAX
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COBPCMCHHOT'O O6H_I€CTBa; NMOHUMAHHUC MCCTAa XUMUH CPCIN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX ITO3HAHUA, B TOM YHCJIC SKCICPUMCHTAJIIBHBIX U TCOPCTUUCCKUX MCTOAAX HCCJIICAOBAHUS BCIICCTB U
HN3YUYCHUS XUMHUYCCKUX peaKuHﬁ; YMCHUC UCIIOJIL30BATh MOJCIN JIsI 00BsACHEHNS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

0 cdepax mpodecCHOHATHLHON NEATENTFHOCTH, CBA3aHHBIX C XUMHUEH M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMHM Ha
JTOCTIDKEHHUSIX XMMHUYECKOM HayKd, YTO ITO3BOJIUT OOYYaroIMMCSl paccMaTpHBaTh XHUMHIO Kak cdepy cBoeil Oymyiei
poeCCUOHATBHON JEeSTeTbHOCTH M C/IENaTh OCO3HAHHBIA BBHIOOP XUMHM KakK MPO(UIBHOTO MpeAMeTa MpH Mepexone Ha
YPOBEHb CPEIHEro 00IIero o0pa3oBaHusl

Brnagenue cucteMoil XMMUYECKUX 3HAHUN M YMEHHUE IPUMEHATh CUCTEMY XMMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

2.1

BaXHEWIIINE XUMHUYECKUE TMOHATHS: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJA, BEIIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO,
OJHOpPOJHAsi W HEOJHOPOJHAsI CMECh, OTHOCUTEIBbHBIE aTOMHAas M MOJEKYJSpHAs MAacChl, KOJIWYECTBO BEILECTBA, MOJIb,
MOJISIpHass Macca, MOJSIpHBIH 0O0BEM, OKCHJI, KHCJIOTAa, OCHOBaHME, COJb (CpenHss), XUMHUYECKas peakiys, peaKIuu
COCIMHEHUS, PEeaKIMU pa3JIOKCHUS, pPEaKIMM 3aMeIIeHHs, peakUud OOMEHa, TeIUIOBOH H(PQEeKT peakuuu, 3K30- U
SHIOTEPMHUUECKUE PEAKIUH, PACTBOP, MACCOBAsl IO XMMHUUECKOr0 3JIEMEHTAa B COEIMHEHUH, MaccoBasi 10 M MPOLEHTHAs
KOHLIEHTpAllUsl BELIECTBA B PAcTBOpE, SAPO aToMa, 3JEKTPOHHBIM CIIOW aroma, aTroMHas OpOuTalb, paauyc aToma,
BaJICHTHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKasl CBS3b, IEKTPOOTPHUIATENBHOCTD, MOJSIPHAs M HENOJSApHAs KOBAJCHTHas
CBSI3b, MOHHAS CBSI3b, METAIJIMUECKAS CBSI3b, KPUCTANINYECKAsl PELIETKA (aTOMHAsl, MIOHHAsA, METAJINYECKas, MOJIEKYJIIpHas),
WOH, KaTHOH, aHUOH, OSJEKTPOJIUT W HEDIEKTPOJIMT, HIIEKTPOJIUTHUYECKass IAMCCOIMALUS, PpEaKUMd HMOHHOTO oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIMU, OKUCIUTEIb U BOCCTAHOBUTEIb, OKHUCIEHUE M BOCCTAHOBIIEHUE, 3JIEKTPOJIU3,
XMUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE PEAKIUH, CKOPOCTh XMMHUYECKOW peakiuu, Karamuzarop, [TIK,
KOPpO3HsI METAJUIOB, CIIJIaBbl

2.2

OCHOBOITOJIATAIOIME 3aKOHbl XUMHUH: 3aKOH COXpPaHEHHs Maccel, nepuoaudeckuii 3axkoH J[.M. MenneneeBa, 3akoH
MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo
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TCOpHUU XUMHHU: ATOMHO-MOJICKYJISIpHAA TCOPUS, TCOPHUA SHGKTPOHHTHHGCKOﬁ JUCCoranmn

Brnagenue 0oCHOBaMU XMMUYECKON I'PaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

YMEHHUE MPAaBUIBHO MCIOIb30BATh N3YUYEHHBIC BEUIECTBA U MaTepUaIIbI (B TOM YHCIIe MUHEpaJIbHbIC yI00pEHUs, METaJUIbl U
CIIaBbl, MPOAYKTHI MEpepabOTKH NPHUPOIHBIX HCTOYHUKOB YIJIEBOJOPONOB (YIS, MPUPOIHOTO ra3a, HedTu) B OBITY,
CEeNIbCKOM XO3SIIICTBE, Ha MPOM3BOJCTBE M IMOHMMAHWE 3HAYEHUS KHUPOB, OCJIKOB, YIJIEBOJAOB JJIsi OpraHM3Ma 4YellOBEKa,
yMEHUE NIPOTHO3UPOBATH BIMSHUE BEIECTB U XUMUYECKUX IIPOLIECCOB HA OPTaHU3M UYEJIOBEKA U OKPYKAIOLLYIO IIPUPOIHYIO

cpeay

3.2

YMCHHUC MHTCI'PUPOBATb XUMHNYCCKUC 3HAHHWA CO SHAHUAMU JPYTUX y‘-Ie6HbIX npecamMCToOB
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HAJIMYME OMbITa pPabOThl € pPA3IMYHBIMM HCTOYHMKAMU HHQPOPMALMU TO XHUMUHM (HayyHass U HAYYHO-TIOMYJIsIpHAs

33 JUTEPATypa, CI0BapH, CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHUBHO OIEHUBATh WH(OPMAIIMIO O BEIIECTBAX, UX MPEBPANICHHUSIX U MPAKTUICCKOM MPUMEHEHUH M YMEHUE
' WCIIOJIL30BATh €€ JIJIsl pelieHws y4eOHO-TI03HABATEIbHBIX 3314
4 Brnagenne ocHOBaMU MOHATHIHOTO armapaTra ¥ CHMBOJIMYECKOTO sI3bIKa XUMHUU JIJISI COCTABIICHUST (JOPMYIT HEOPTraHMUECKHUX
BELIECTB, YPABHEHUM XMMHUYECKHUX PEaKIMii; 0CHOBaMH xMMH4eckoi HoMeHK1aTyphl (IUPAC u TpuBHanbHO)
YMeHue oOBACHATH CBSI3b MOJOXKEHUS AJ1eMeHTa B Ileproauueckoil cucTeMe ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUS
5 aTOMOB XMMMYECKUX D3JIEMEHTOB (COCTAaB M 3apsj sA1pa, OOILIEE UYUCIO 3JIEKTPOHOB), PACHpPEEICHUEM 3IJIEKTPOHOB IO
SHEPTreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KAJIbIIHS
[IpencraBienue O  MEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB ~ XMMHUYECKHUX  JJIEMEHTOB  (paauyc  aToma,
6 ANEKTPOOTPHULIATEIBHOCTD), IPOCTBIX U CIOKHBIX BEIIECTB OT MOJIOKEHUS 31eMEHTOB B Ileproanueckoii cucreme (B MajbIx
MEePUO/IaX U TJIABHBIX MOJIPYIINAX) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMmenue KinaccupuImpoBaTh:
7.1 XUMUYECKUE IJIEMEHTBI
7.2 HEOPraHUYeCKHEe BEIIeCTBa
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTH U CTENIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsJl HOHA
8.2 BHJI XUMUYECKOMN CBSA3U U TUI KPUCTANIMYECKON CTPYKTYPBI B COETUHEHUSAX
8.3 XapakTep Cpe/ibl B BOJHBIX pACTBOpPaxX BENIECTB (KUCIOT, OCHOBAHMH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu3oBath GU3NUECKUE M XUMHUYECKHE CBOMCTRA:
91 MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJAOPO, rpadut, anmas, KpeMHUH, a30T, pocdop, cepa, Xop, HATPUH, Kanuii, MarHUH,
KaJIbIIMN, aTFOMUHUM, JKEJI€30)
CIIOKHBIX BEILECTB, B TOM YHUCJIE WX BOJIHBIX pPAacTBOPOB (BOAA, aMMHAaK, XJIOPOBOAOPOJ, CEPOBOJOPON, OKCUABI M
92 ruapokcuibl MetasioB [-1IA rpynn, amomunus, meau (1), uunka, sxenesa (II u III), okcuast yraepona (II u IV), kpemuus

(IV), azota u ¢ochopa (III u V), ceppr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, ¢ochopHas, yroibHas,
KPEMHHEBasi KUCJIOTA U X COJIH)
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MPOrHO3UPOBATH U XapPAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC BCIICCTB B

03 3aBHCHUMOCTH OT UX CBOIMCTB, BO3SMOXXHOCTh MMPOTEKAHMSI XUMUYECKHX MPEBPALICHUN B PA3IHUHBIX YCIOBHIX
10 YMeHue COCTaBJISATh MOJIEKYJISIDHBIC M HIOHHbBIC YPAaBHEHHSI PEAKIUiA, B TOM YHUCIIE:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
10.3 WJUTIOCTPUPYIOUINX XMMHUYECKHUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYI) HEOPraHNYECKUX BEHIECTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEXK Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHNN
11.2 MACCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 [0 YPaBHEHUSM XMMHUYECKHX DPEaKLIUH W HAXOAUTh KOJIMYECTBO BEIIECTBA, O0BEM M MacCy PEareHTOB WM TNPOIYKTOB
peaxkuuu
12 Biiaynenue (3HaHMe OCHOB):
1.1 OCHOBHBIMHM METOJaMHM HAYYHOTO IO3HaHMs (HaOdrofeHue, M3MEpEeHHUe, HKCHEPUMEHT, MOJCTUPOBaHHE) NMPH HU3YYECHUHU
' BEIIECTB M XUMHUYECKHUX SIBJICHUH; YMEHHE C(HOPMYIHPOBATH NPOOIEMY M IPEUIOKUTH IyTH €€ peIIeHuUs
12.2 6e30macHoil paboThl ¢ XMMUYECKHMHU BEIIECTBAMH, XUMUYECKOH MOCY0H 1 1a00paTopHbIM 000pyI0BaHUEM
npaBUIaMy 0€30MacHOrO OOpalleHHs C BEIIECTBAMH, UCIOJIb3yEMbIMHU B TIOBCEAHEBHOM JKM3HU, MPABUIIAMHU MOBEJICHHS B
12.3 HEeJsIX COepeKeHHsI 30POBhsl U OKPYIKAIOUIEH MPUPOIHON Cpelbl; MIOHUMaHUE Bpeaa (OMacHOCTH) BO3JICUCTBUS HA KUBBIC
OpraHU3MBbI ONpeIeIEHHBIX BEIIECTB, CIOCOOOB YMEHBUICHHUS U IPEIOTBPAILECHHUS UX BPEAHOTO BO3ACHCTBUS
13 Hannyne npakTHYeCKUX HAaBBIKOB IUTAHUPOBAHUS M OCYILECTBIICHUS CICIYIOINX XMMUYECKHX SKCIIEPUMEHTOB:
13.1 U3y4YeHHUE U ONHCcaHue (PU3NIECKUX CBOMCTB BEILECTB; O3HaKOMIICHHE C ($U3NUECKUMHU U XUMUYECKUMU SIBJICHUSMU; OTIBITHI,
WUTIOCTPUPYIOIIKE PU3HAKU MPOTEKAHUS XUMUUECKUX PEaKINH
13.2 M3YYCHHE CIIOCOOOB pa3JielIeHus] CMecei
133 NONYEHHUE KUCIOPOJA U U3YEHHE ero CBOICTB; MOJIy4eHHE BOJ0POJIA U H3YCHHE €ro CBOICTB; MOJIY4YEHHUE YTIEKUCIOrO
ra3a 1 U3y4eHHe ero CBOMCTB; IOJyUYEHUE aMMHAKa ¥ U3YUEHHE €ro CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU J1OJIEH PACTBOPEHHOIO BEILECTBA
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NPUMEHEHHE WHAMKATOPOB (JaKMyca, METWIOpaHXka U (heHoIadTanenHa) s ONpeesIeHUs] XapaKTepa cpesibl B pacTBOpax

13.5 N
KHUCJIOT M IIeJIouei
WCCIIEZIOBAHUE U OINMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB PAa3IMYHBIX KIJIACCOB; U3yUEHHE B3aMMOJCWCTBUS KHUCIOT C
13.6 MeTaJUIaMU, OKCHUJaMH METAJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMHU; MOJIYYEHHE HEPACTBOPUMBIX
’ OCHOBAHUH; BBITECHEHHE OJHOTO METaJUla JPYTUM W3 PacTBOpPA COJH; UCCIICOBaHHE aM(POTEPHBIX CBOMCTB THIPOKCHIIOB
aJIOMHUHUS M IUHKA
13.7 pelIeHue FKCIIEPUMEHTANIbHBIX 3374 110 TeMaM: « OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUN»; « DIEKTPOIUTUYECKAs
) Jucconuanusy; « BaxxHeiilne HeMeTalIbl M UX COCAUHEHU; « BakHeHIIIe MeTaJlabl U X COCTUHCHMS
XUMHYECKHE IKCIIEPUMEHTBI, HILTIOCTPUPYIOIIHE MPU3HAKN MPOTEKAHUS PEaKI[Uii HOHHOTO 00MEHa; KaueCTBEHHBIC pPEaKIIuu
13.8 Ha MPHUCYTCTBYIOIINE B BOAHBIX PAacTBOPAaxX MOHBI: XJOPUA-, OPOMHUI-, HOIUA-, CylbdaT-, GocdaT-, KapOOHAT-, CUIHKAT-
AQHUOHBI, TUAPOKCUJI-MOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJablus, allOMUHUS, *kene3a (2+) u xxenesa (3+), meau (2+), MHKa
14 YmeHnue:
14.1 MPENICTaBIATh PE3YNbTAaThl OSKCIEPUMEHTa B (opmMe BBIBOJOB, JI0KA3aTE€NbCTB, TPaQUKOB ¥ TaOJNUIl U BBIABIATH
) AMITUPUYECKUE 3aKOHOMEPHOCTHU
14.2 YCTaHABIMBATh CBSA3M MEXKIY PEATbHO HAOMIOJAEMBIMH XUMHUYECKHMH SIBJICHUSMH U TPOLIECCAMU, MPOUCXOMASIIUMHU B

MaKpO- U MUKPOMHpPE, OOBSCHATh IPHUYUHBI MHOT000pa3Hs BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii YJIEMEHT COePKAHUS
1 IlepBOoHayaJIbHBIE XUMUYECKUE MTOHSATHUS
1.1 Unctele BemecTBa U cMec. CrocoObl pa3faesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XMMUUYECKUX 3J1€MEHTOB. IIpOCThIE U CII0)KHBIE BEILIECTBA.
1.3 Xumnueckas popmysa. BaleHTHOCTh aTOMOB XUMHYECKUX 31eMeHTOB. CTeneHb OKUCIICHHUS
1 4 3aKOH NOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCAMHEHUHN
1.5 KonngectBo BeniectBa. Moisib. Mossipaass Mmacca. Mossipablii 00bEM ra3oB. B3anMoCBsI3b KOJMYECTBA, MAacChl U YMCIIa
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CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckue U XUMHYECKHE SBIICHHS. XHUMHYEcKas pcakuuda u e€ IMPpU3HAKH. 3aKkoH COXpaHCHUA MaACChbl BCHICCTB.

1.6
XHUMHUYECKUE YPAaBHEHUS
2 Ileprognueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux eMeHToB JI.M. MenneneeBa. CTpoeHne aTOMOB
71 Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux sieMeHToB J[.MI. MenpaeneeBa. Ilepuonbl U Ipynimsl.
Du3nUECKUil CMBICI IOPSIKOBOT0 HOMEpa, HOMEPOB IEPUOIA U TPYIIILI JIEMEHTA
29 Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3otonsl. DnekTponsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20
XxuMudeckux 1eMeHToB [lepuoguueckoit cucremsl .M. MenpaeneeBa
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOOB, Kaiaus, KaubLus (paguyca
23 aTOMOB, JJIEKTPOOTPHULATEIBHOCTH, METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB) U MX COECIUHEHHUIl B COOTBETCTBHM C
IIOJIOXKEHUEM JJIEMEHTOB B Ileproanueckol cucreMe U CTPOCHUEM UX aTOMOB
3 CtpoeHnue BeniecTna
31 Xumuueckasi cBs3b. KoBaneHTHast (MOMsipHAsi U HETOJSIPHAs) CBA3b. JJIEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB.
Nonnas cBs3b. Merauueckas CBsA3b
39 Tunst KPHCTalIHECKIX pemeéToK (aTOMHaH,U HOHHAsl, METAJUIMYECKas), 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIIA
KPUCTAJIJIMYECKON PEIIETKU M BU1a XMMHUECKOH CBSI3U
4 Bakseiiuue npeacTaBuTead HEOPraHM4ecKux BenecTs. Hemerauisl U ux coequHeHus. Merauibl M MX COeqUHEHUS
Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHYECKUX COEJAMHEHHH: OKCHIOB (CoJeo0pasyroline: OCHOBHBIC, KHUCIIOTHBIE,
4.1 ampoTepHBIE) U  HecoleoOpasyrolue; OCHOBaHMW  (MIENOYM W HEPACTBOPHMBIE  OCHOBAaHHWA);  KHUCIOT
(KUCIOpOACOaEpIKAIIHE U OECKUCIOPOAHBIE, OMHOOCHOBHBIE H MHOTOOCHOBHBIE); COJICH (CPETHMX M KUCIIBIX)
49 @usznueckue M XMMHMYECKUE CBOMCTBA IPOCTBIX BELIECTB-HEMETAUIOB: BOJOPOJA, XJIOPA, KHUCIOPOHA, Cephl, a30Ta,
' docdopa, yruepoaa, KpeMHUs
43 du3nyecKre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB: JIUTHSL, HATPHsI, KaJlusl, MarHus U Kajblysl, aTlOMUHUS,
xKesle3a. DIEKTPOXUMHUUECKUN Psii HAIPSDKEHUH METaJIIIOB
4.4 Pu3nyecKue U XUMHIECKUE CBOMCTBA BOAOPOJHBIX COCAMHEHUN HEMETAIIOB: XJIOPOBOAOPOAA, CEPOBOLOPOIA, aMMHUAKA
4.5 du3nyeckne W XHMHYECKHE CBOWCTBAa OKcuaoB HemeramwioB: cepel (IV, VI), azora(Il, IV, V), dochopa(lll, V),
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yraepoga(ll, IV), kpemuusa(I1V). IlonyueHne okcu0B HEMETAIIOB

4.6 Xumuyeckre cBoiicTBa okcuaoB: MeTauioB IA—IIIA rpymnmn, nunka, meau(1l) u sxeneza(Il, ). Ilonydyenne okcumpoB MeTaIOB
47 XUMHUYECKHE CBOMCTBAa OCHOBAHUHM U aM(OTEPHBIX THAPOKCUAOB (Ha MpUMEpE TUAPOKCHIOB ATIOMHUHUS, Kelle3a, INHKA).
ITonyyeHne ocHOBaHUHN M aM()OTEPHBIX THIPOKCHIOB
OOure XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOOPOIHOM, CEPHUCTOM, CEpHOM, a30THOMU, (ochOpHOH,
4.8 KPEMHHEBOH, yroyipHoi. Oco0ble XMMHUYECKHE CBOICTBa KOHIICHTPHUPOBAHHOM CEpHON M a30THOW kucioT. Ilomydenue
KHCJIOT
4.9 OOue xMMUYecKre CBoiicTBa cpeHux coneil. [lomyuenue coneit
4.10 ITonyyenue, cobupanue, pacrio3HaBaHHE BOIOPO/Ia, KUCIOPOIa, aMMHaKa, YIIIEKHCIIOTro Ta3a B J1abopaTopuu
4.11 ITonyyeHne aMmMHaka, CEpHON M a30THOM KUCIOT B IPOMBIIIIIEHHOCTH. OOIIKe criocoObl MOTY4YEeHUS] METAJIIOB
4.12 I'eHeTHYECKas CBSI3b MEXKY KJIACCAMU HEOPraHUYECKUX COCIUHECHUN
5 XUMHYECKUE PEAKIUU
51 Knaccudukanuss XMMHUYECKUX pEakluil MO pPa3NUYHBIM IMPH3HAKaM: [0 YHCIYy M COCTaBYy YYacTBYIOIIMX B PEaKLUU
) BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 0 M3MEHEHHIO CTENeHEeH OKMCICHUS XUMUUYECKHUX JIEMEHTOB
59 TeroBoit 3¢ ¢dexkT XUMUUECKOH peakiuu, TEPMOXMMUYECKHE YpaBHEHHSA. OK30- W DHIOTEPMUYECKHE pPEaKIUU.
' TepMoxuMHuYyecKkue ypaBHEHH
53 OKHCAUTENBHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTaHOBUTENM. IIporieccsl OKUCIIEHNsT 1 BOCCTAaHOBJIEHUS.
DJEeKTPOHHBIN 6aJaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM PeakIuu
54 Teopust snekTpoauTHdeckol aucconnanu. KatnoHsl, aHHOHBI. DIEKTPOIUTH M HEINEKTPOIUThl. CHIIbHBIE U Cia0ble
) 91eKTpoJuThl. CTENEHb AUCCOLMAIIIHI
55 PeaKLII/II:I MOHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUS PeaKLUii HOHHOTO 0OMEHa, MOJTHBIE M COKPALIEHHbIC HOHHbIE YPaBHEHUS
peakuui
6 XHUMHUs U OKpYKarolas cpena
6.1 BemectBa u Marepuassl B IOBCEHEBHOM JKU3HU YEJIOBEKA. be30omacHoe UCII0Ib30BaHUE BEIECTB U XUMUYECKUX PEAKLIUM
) B s1aboparopuu 1 ObITy. IlepBas moMouIs NpH XMMUYECKHX 0XKOTaX M OTPABJICHUSIX
XUMHUUECKOe 3arpsi3HEHUE OKpY Karollei cpelibl (KUCIOTHBIE TOKIH, 3arps3HEHUE TIOUBBI, BO3yXa U BOJOEMOB), CIIOCOOBI
6.2 ero npenotBpamienus [Ipenensuas nomyctumas koHueHntpamus semiects ([1/IK). Poib xumuu B perieHnn 3K0I0ruuecKux

npobiem. YcuieHre NapHUKOBOro 3P QexTa, pa3pynieHue 030HOBOTO CIIOS
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[Ipumenenue cepsbl, azota, Ghocdopa, yriepoga, KpEMHUS U UX COCTUHEHUN B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U

6.3 cenbCKOM xo3siicTBe. [IpuMeHeHHMe MeTajuloB M CIUIaBOB (CTanb, 4YyryH, IIOpaTIOMHHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coequHeHuH. [IoHsITHEe 0 KOPPO3HUU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOPPO3UHU

6.4 [TpupoHbIE HICTOUHUKH YTIIEBOJOPOIOB (YT0Jib, IPUPOAHBIN ra3, He(Th), MPOAYKTHI HX HepepaboTku (OeH3UH), X POJIb B
OBITY M TPOMBIIICHHOCTH
[lepBOHayaIbHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCNMHEHMSX yriepoja (MeTaH, 3TaH, STHJICH, alleTWICH,

6.5 3TaHOJI, IJIMLEPUH, YKCYCHas KucioTa). [ToHsTne o 6nojornuecku BaKHbBIX BEIIECTBAX: KUpax, OeNKax, yIiIeBoJax — U UX pOJx
B JKU3HHU YEJIOBEKA

7 Pacuérsr:

7.1 o popmMynamM XUMHUYECKUX COSTMHEHUHN

7.2 Macchl (MacCOBOM) J10JIM PACTBOPEHHOIO BELIECTBA B pACTBOPE

7.3 110 XMMUYECKUM YpaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

Xumus, 8 knacc/ TI'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A.,
AxmmonepHoe o6mectBo «M3narenscTBo «IIpocBemnienuney

Xumus, 9 knacc/ INabpuensn O.C., OctpoymoB WN.I'., Cnaaxo C.A.,
AxmmonepHoe o6miectBo «M3narenscTBo «IIpocBemnienuney

tabmunel: Ilepuoguueckas cucteMa xXuMHYeckux siemeHtoB J[. M.
MenneneeBa, Taliaulla PACTBOPUMOCTH, DSIECKTPOXUMUUECKUU  psif
HaNPsDKEHUS] METAJIOB

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-0a30BbIii-
ypoBeHb.-Peanmmzanmsa-TpedoBannii-OI"OC-0CHOBHOT0-001IET0-
o00pa3oBanusg.-MeToandyeckoe-nocooue-misa-yunresns.pd

["apa, H. 4. Xumus: 3agaunuk ¢ «ITOMOIITHUKOM». 8-9 KIIacchl : mocooue
JU1sl yd-cst oOpazosart. yupexaenuit/ H. H. I'apa, H. 1. I'aGpycega. -
M.:IIpocBemenue, 2009. — 96c¢.

lapmun, A. I1. Heoprannueckas XuMusi B cCXxemax, pUCyHKax,
Tabnaunax, Gopmyliax, XUMUYECKUX PEaKIUAX. — 2-€ U3/., UCTIP. U JOM. —
CIIo.: Jlans, 2006. — 288c

I'yzeit, JI. C. Xumus. Bornpocsl, 3a1aun, yrnpaxxaenus, 8-9 ki: yaeOHoe
nocobue g ob1eodpazoBaTenbHbIX yupexaenui /J1. C. I'yzei, P. I1.,
Cyposuena. — [Ipoda, 2001. — 288c.:ui.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur\
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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