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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouei mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOyuyeHHs, BOCHUTAHUS U Pa3BUTUA OOYy4YAIOIIUXCSA CPEACTBAMU Y4e€OHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIYXUT OCHOBOM [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHH OOECHedYMBalOTCs crerupuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckne 3HaHHWS PACCMATPUBAKOTCA HAa OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U MTOITYUYECHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM MPOUCXOJUT C NMPUBICYCHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 57
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpPBIL. 3a7ayua
y4eOHOTr0 MpeaIMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAYYHBIM METOJaM IMO3HAHUS MPU W3YYEHHUU BELIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM SKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yclioBUl, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y O0OyyaroluXcsi T'yMaHUCTHYECKHMX OTHOIIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUUecKHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTOMN) SABJICHUM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB pA3JEeHHs] CMECEH: ¢ MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IL1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrocoObl
NOJIy4eHHUs] KuUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

MomnsipHbiii 00bEM razoB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Du3nyeckue © XUMUYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. dusnyeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktmBHOcTm MetauioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. Homenknarypa coseil. @U3nyeckue U XUMHUYECKUE CBOMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJICHHE C 00pa31iaMK OKCH/IOB U OTTMCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[ue€M) (BO3MOXKHO MCIOJIb30BAHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aeMenToB JI. WM. MenpgeneeBa. CtpoeHne aTroMoOB. XMMHYECKasl CBSI3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMmpOTEPHbIE OKCUIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u qiiuHHonepuoaHas popmel [lepuoanueckoii
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToMOB MepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKHUX CBOWCTB IO IPYyNIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHX AIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCSI 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccu(ukamus, TMepuoIUuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3UYECKHUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
VCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYecKasi peakius

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TIOJIOKEHUEM »JJIEMEHTOB B llepuomumueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
W COCTaBy YYacTBYIOIIUMX B PEAKIUM BELIECTB, MO TEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJTopua HaTpwsI), UCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMUYECKOH PEaKIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUajIOB), IMPOBEACHHE OIBITOB, HIUIIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABAaHME HEOPraHMYECKUX  BEIIECTB C  MOMOUIbIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICCTBHE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsiHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaxkHel e X10puabl U UX HAX0XKJICHHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (QU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOMy4YeHUsi CepHOM Kuciothl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoIllel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE AOXKIW, 3arps3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue u XxuMudyeckue cBoicTea. Kpyroopot a3ora B mpupoe. AMMUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiiCcTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KUCIOT € CHEIU(PUUIECKHE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun dpocdopa, puznyeckne U xumuieckue cporictBa. Oxcun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAU(DUKALINH,
pacmpocTpaHeHHe B MPUpPOAe, PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJYyYCHHE W
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHECHU.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINIJICHHOCTH. BakHelme CTpouTeNnbHbIe MaTepualbl: KepamMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAYEeCTBEHHBIX PEaKlMid Ha XJIOPUJI-MOHBI U HAONIO/ICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSIMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOACHUE MTPU3HAKA €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaka, IMPOBEACHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH AMMOHHS U
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yaepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckor cucreme xumuueckux ssemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B IPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreme xumuueckux 3neMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJroMUHUNA: TIoJiIo)keHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cuctemMe XUuMHUYECKUX JIEMEHTOB [l.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, NEpUOAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUUYECKUI 3apsi, MIPOBOJHHKH,
MOJYPOBOIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAacCJleIHI0, MOHMMAaHWS 3HAYEHUS XUMUYECKOHM HAyKh B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIIOIIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOEC KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuJI 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJyJaeMyIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl NMPU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMSI 3a]1aBaTh BOMPOCHI (B XO€ AUasiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBHIMOJIHEHUSI XUMUYECKOTO 3KCIEpUMEHTa (1a0b0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIacCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIU JAESITENIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJiA BeIlecTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», mansie u
OOJNbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHWs, KOTOPHhIE HMMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacrnpezielieHue X MO0 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIIeHUEe, CHUCTeMaTU3alluio, KiIaccu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEeaKIuil, EeCTECTBEHHO-HAyYHbIE METOJbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEéHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy o0yueHus B 9 kjiacce rnpeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas penéTka, Koppo3usi METaJIOB, CIJIaBHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJII COCTaBlieHHUs (HOpMys
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMChIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUECKOM TabIHUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MallbIX NEpPUOJOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHUCIICHUs
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopynoBaHMEM, a TakK)Ke TMpaBuiaa oOpalleHHs C BEIICCTBAaMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3pnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriy0OneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB IIpoBepsiemble
No DJIeKTPOHHbIE TpeOOBaHUS K
; ara uupoBbIe e3y1bTaTaM
n/ Tema ypoka KouTpoJubu IIpakTuyeckue A p pesy
Bcero H3yYeHUs oOpa3oBaTe/ibHbIe | OCBOCHUSI
1| ble padoThI padoThI .
pecypchl OCHOBHOM
o0pa3oBaTe/ibHO
i IporpaMmal
IIpeamer xumun. Ponb
bubmuorexa [JOK
XUMUH B KU3HH
1 qenosexa. Tera i 1 https://m.edso0.ru/ff0
HoBeRd. e d210c
BEIIECTBA
bubmuorexa [IOK
ITonsitue o Meto1ax
2 1 https://m.edsoo.ru/ff0
MMO3HAHKS B XUMUHU
d227e
[TpakTuueckas padora No
1 «ITpaBuna paGoTsl B
nabopatopuu ¥ IPUEMBI bubmorexa HOK
3 o6 DaIICHIA 1 https://m.edsoo.ru/ff0
PAieriit © d23dc
1a00paTOpHBIM
000opyI0BaHEM»
YucTeie BelecTsa U bubmmoteka [IOK
4 cmecu. CiocoObl 1 https://m.edsoo.ru/ff0
paszaenenus cMecen d26ca
[TpakTuueckas padora No
. but6mmoreka [IOK
2 «Paznenenue cMmecei
5 T — 1 https://m.edsoo.ru/ff0
PHMEPS d28¢c8
MTOBapEHHOM COJH)»



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

bubnuoteka LIOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0
d2a6c
XUMHUYECKHE PJIEMCHTBHI. bubmuorexa [JOK
7 3Haku (CUMBOJIbI) https://m.edsoo.ru/ff0
XHUMHYECKHUX 3JIEMEHTOB d2be8
[IpocThie U CIOXKHBIC bubmorexa [JOK
8 https://m.edsoo.ru/ff0
BEIIICCTBA d2a6¢
ATOMHO-MOJIEKYJISIPHOE bubmmorexa [IOK
9 https://m.edsoo.ru/ff0
YYCHUE d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB. bu6mmoreka [IOK
10 Xumuueckas popmya. https://m.edsoo.ru/ff0
BanenTHOCTE aTOMOB d2eae
XUMUYECKHUX DJIEMEHTOB
OrHocuTeNbHAas aTOMHAs bu6nuoreka [IOK
11 macca. OTHocHTeIbHAs https://m.edsoo.ru/ff0
MOJIEKYJIsIpHas Macca d323c
MaccoBas 1o bu6nuoreka [IOK
12 XHMHYECKOTO dJIEMEHTA https://m.edsoo.ru/ff0
B COCJIMHEHHUH d350c
bu6mmoreka [IOK
KomuuecTBo BemiecTa.
13 Monb. Monspiast Macca https://m.edsoo.ru/ff0
) d5230
dusnyeckue u bu6mmoreka [IOK
14 XUMUYECKHE SBIICHUS. https://m.edsoo.ru/ff0

XuMuyecKas peakius

d37fa



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

[Ipu3Haku u ycnoBus bubnunoreka [JOK
15 MPOTEKAHUS XUMHUYECKHUX https://m.edsoo.ru/ff0

peakuuii d3al6

3aKoH COXpaHEHUs bubnnoreka HOK
16 MacChl BEIIECTB. https://m.edsoo.ru/ff0

XUMHUYECKUE YPAaBHEHUS d3b88

Brruncnenus

KOJIMYECTBA, MACChI bu6nunoreka [IOK
17 BEILIECTBA I10 https://m.edsoo.ru/ff0

YPaBHEHUAM d5708

XUMHUYECKUX PEAKLUN

Knaccudukanms

XUMUYECKUX PEAKIUN bubnmnoreka HOK
18 (coenuHeHwus, https://m.edsoo.ru/ff0

pAa3I0OKEHHUS, d3f34

3aMelIeHus, OOMeHa)

M. B. JlomoHOCOB —

. bubmuorexa [JOK
19 &GHHHGHHHKHOHGMCT' https://m.edso0.ru/ff
oO1eHne u ) d40c4

CUCTEMaTHU3aIlUsl 3HAHUH

KonTtponbHas pabora bubnmnorexka HOK
20 Nel mo Teme «Bemecta 10.11-15.11  https://m.edsoo.ru/ff0 | 7.3

Y XUMUYECKUE PEAKIIHI) d4290

Bo3nyx — cmech razos.

CocraB Bo3ayxa. bubmorexa HOK
21 https://m.edsoo.ru/ff0

Kucnopox — snemeHT u
npocroe BeuiecTBo. O30H

d448e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

duznyeckue u
XHMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCJICHUS, TOPEHUE).
ITonsatue 06 oxcuagax

CriocoObI mosryueHust
KHCJIOpO/a B
1a00paTOpUH U
MIPOMBIIICHHOCTH.
[TpumeHneHue kucnopoa

TemnoBoit a3 ekt
XMMHUYECKON peaKiuy,
HIOHSITHE O
TEPMOXHUMHUYECKOM
ypaBHEHHH, 3K30- U
OHAOTECPMHUYCCKUX
peakumsax

Tonnuso (HedTh, yroiab
U MeTaH). 3arpsi3HeHNe
BO3/yXa, CIIOCOOBI €T0
IpeI0TBPAIICHUS
[TpakTuyeckas pabora No
3 no teme «Ilomyyenue u
cobupaHue KUCIOpoaa,
U3yYEHHUE €r0 CBOHCTBY
Bonpopoag — snemMeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
d4614

bu6nuoreka [JOK
https://m.edsoo.ru/ff0
d497a

bubnnoreka IIOK
https://m.edsoo.ru/ff0
d4790

bubmmoteka [IOK
https://m.edsoo.ru/ff0
d4cda

bubmmoteka [IOK
https://m.edsoo.ru/ff0
d4ae?

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
d4ddo



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

duznueckue u
XUMHUYECKHUE CBOMCTBA

bu6nmoreka [IOK

28 I https://m.edsoo.ru/ff0
Bogopona. [Ipumenenue d4ddo
BOJIOpOa
[TonsTHe o KucIOTaX U bubmorexa HOK
29 https://m.edsoo.ru/ff0
COJISIX 45042
CriocoObI MOTy4eHUS bubnnoreka HOK
30 BOJZIOPOJIa B https://m.edsoo.ru/ff0
naboparopun d4ddo
[TpakTrueckas padota No
bu6mmoreka [IOK
4 no Teme «llomyuenue u
31 5 https://m.edsoo.ru/ff0
cobupanue Bozlop(u))la, 4442
W3YYCHHE €r0 CBOMCTBY T
N " bubmuorexa [JOK
M 0 .
2 Oﬂ"pil’m OOBEM Fas0B https://m.eds00.ru/ff0
aKoH ABOTaJIpo 45426
Brruucienus o0béma,
KOJIMYECTBA BENIECTBA bu6mmoreka [IOK
33 ra3a o ero u3BECTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY BEIlleCTBA d55a0
Wi 00bEMY
Brruucnenus 00EMoB
ra3osB I10 YPaBHEHHIO bubnmnorexka HOK
34 peakuy Ha OCHOBE https://m.edsoo.ru/ff0

3aKOHA 00BbEMHBIX
OTHOILLIEHUN Ta30B

d5708
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dusznyeckue u bubmuorexa [JOK
35 XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0

BOJIEI d587a

CocTaB OCHOBaHMH. bubmuorexa [JOK
36 [Tonsarue 06 https://m.edsoo.ru/ff0

UHIUKATOPax d59e2

Bopa kak pactBopuTeb.

Hacsiiennsie u

HEHACBIIIICHHBIC bubmorexa HOK
37 https://m.edsoo.ru/ff0

pactBopbl. MaccoBas d5b40

JIOJISl BEIIECTBA B

pacTtBope

[IpakTuueckas padota No

5 no teme

«IIpurorosienue bubnuoreka [JOK
38 PacTBOPOB ¢ https://m.edsoo.ru/ff0

onpeneaeéHHON MacCOBOU d5eba

JI0JIE PaCTBOPEHHOTO

BEIIECTBA»

KonTponbnas padota bubmuoreka [JOK
39 Ne2 no teme «Kucnopon. 26.12-30.12  https://m.edsoo.ru/ff0 | 9.1,9.2

Boznopoa. Boga» d6342

OKCHUIBI: COCTaB, bubnuoreka [IOK
11 Kiaccuukanmys, https://m.edsoo.ru/ff0

HOMEHKJIaTypa d664e

ITonyuenue u

XHMHUYECKHE CBOMCTBA bubmorexa HOK
41 https://m.edsoo.ru/ff0

KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHUJIOB

d664e
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OcHoBaHUA: COCTaB,

bu6nmoreka [IOK

42 Kiaccudukanms, https://m.edsoo.ru/ff0

HOMEHKJIaTypa d67ca

[Tonyuenue u bubnnoreka HOK
43 XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0

OCHOBaHUI d67ca

Kucnorsl: cocras, bu6nuoreka [IOK
44 Knaccuukanus, https://m.edsoo.ru/ff0

HOMEHKJIaTypa dfee2

[losyuyeHnune n bubnmnorexka HOK
45 XHMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0

KHCJIIOT dfee2

Comu (cpenHue):

HOMGH(KJ]EI)aT a )CHOCO6LI bubmmorexa IOK
46 P, https://m.eds00.ru/00

nonyquHﬂ,XHMquCKHe 2d9474

CBOMCTBA —

[IpakTuueckas pabora Ne

6. Pemenue

JKCIIEPUMEHTAIIBHBIX bubnmnorexka HOK
47 3aJa4 110 TeMe https://m.edso0.ru/00

«OCHOBHBIE KJIaCCHI ad9b7c

HEOPTaHHYECKUX

COCIUHCHHI

I'eneTnueckas cBs3b

MY KIACCAMHI bu6mmoreka [IOK
48 Y https://m.eds00.ru/00

HEOPraHUYECKUX
COETUHEHUN

ad9ab0
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O06001IeHNe 1

bubnuoteka LIOK

49 S — https://m.eds00.ru/00
H adoch?2
KonrponsHas pabora
" bu6nmoreka [IOK
Ne3 o Teme "OcHOBHBIC
50 24.02-27.02  https://m.edsoo.ru/00 | 7.2,10.3
KJIACChl HEOPTaHUYECKUX
e ad9ela
COCTMHECHUI
IIepBble ONBITKH
KJIaCCU(UKAINN bubnmnoreka HOK
51 XUMHUYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/00a
[TonsiTue o rpynmax doffa
CXOJTHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [IOK
IIepnonnueckas cucrema
52 https://m.edsoo.ru/00a
XUMUYCECKHUX DJIEMEHTOB
da52c
. . MenneneeBa
TepHombL, Py bubmuorexa [JOK
53 o pr HH’pr ’ https://m.eds00.ru/00a
ATpy da52c
CrpoeHne aTOMOB. bubnmnorexka HOK
54 CocraB aTOMHBIX €. https://m.edsoo.ru/00a
M3oTtomnsl da342
CrtpoeHnue 371eKTpOHHBIX
000710Y€K aTOMOB
bu6mmoreka [IOK
2JIEMEHTOB
55 . https://m.edsoo.ru/00a
[Tepuonnueckon

cuctemsl /. W.
Menneneena

da6bc
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XapakTepucTuka

XHMHYECKOI0 3JIEMCHTA bu6nuoreka [IOK
56 I10 €ro MOJIOXKESHHIO B https://m.edsoo.ru/00a

[Tepuonuueckoit cucreme da824

. . MenneneeBa

3HaucHUE

[Tepunoanueckoro 3akoHa

bu6nuoreka [IOK

57 AL PASBHTH Hayki 1 https://m.edsoo.ru/00a

npaktuku. /1. U. o da96e

MenpeneeB — y4EHbIH,

MeAaror U TpakIaHuH

PesepBHbIil ypok.

O6o06meHue u bubnnoreka IIOK
58 cUucTeMaTu3alys 3HaHUI https://m.edsoo.ru/00a

/ Beepoccuiickas db33c

poBepoyHas padbora

KonTponbnas pabota

Ne4 o teme «Ctpoenue bubmuotexa [JOK
59 aroMa. XHMUYeCKas https://m.edsoo.ru/00a

cBs3b» / Beepoccuiickas db486

IpoBepoyHas pabora

ONEeKTPOOTPULIATEIILHOCT bubnmnorexka HOK
60 b aTOMOB XMMHUYECKHX https://m.edsoo.ru/00a

3JIEMEHTOB daab8

HMoHHast XuMH4uecKas bubmorexa HOK
61 https://m.edsoo.ru/00a

CBA3b

dac34
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bubnuoteka LIOK
KoBasienTHas mosnsipHas
62 1 https://m.edsoo.ru/00a
XAUMHAYECKAS CBA3b
daab8
KoBanentHas bubmuorexa [JOK
63 HENoJIsIpHasi XuMU4ecKas 1 https://m.edsoo.ru/00a
CBSI3b daab8
bu6nmmoreka [IOK
64 CreleHs OKUCIIEHUS 1 https://m.edsoo.ru/00a
dae28
OkucnauTenbHo- bu6mmoreka [IOK
65 BOCCTAaHOBUTEIILHBIE 1 https://m.edsoo.ru/00a
peaKkuuu db076
OKHCITEN 1 bu6mmoreka [IOK
66 1 https://m.edsoo.ru/00a
BOCCTAHOBUTEIN db076
Pe3epBHbIii ypok.
O06001IeHne 1
cucTeMaTu3alus 3HaHui Bubmorexa [TOK
67 C . 1 https://m.edsoo.ru/00a
o teme «CTpoeHue d9ch?
aroma. XUMHAYECKast —
CBA3b»
bu6mmoreka [IOK
1,1.5,1.6,2,5.3,
68 HT(;) FoBai KOHTPOIbHAA 1 18.05-22.05 | https://m.edsoo.ru/ff0 cc 73
pabota d61c6 >
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KUIIACC

KPUCTAIIIMYECKHUX
peeEToK

bac6

KoanyecTBO 4acoB IIpoBepsiemble
N DJIeKTPOHHbIE TpeOOBaHMS K
n/ Tema ypoka Konrpoasusie IIpakTuyeckue Aara tuppoBLIe pEsyIbTATAM
Beero U3ydeHusl o0pa3oBaTejibHbIE OCBOEHUS
1 paboTer padornt pecypcsl OCHOBHOM
o0pa3oBaTe/ibHO
i MporpaMmasl
[Tepuoanueckuit
3aKOH.
[lepuoanueckast bubnuoreka [JOK
1 crucrema 1 https://m.edso0o.ru/00ad
XUMHYECKHAX b59e
anemenTtoB /. U.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHECHUU CBOICTB bu6nuoreka [IOK
2 XAUMUYECKHX 1 https://m.edso0.ru/00ad
AJIEMEHTOB MEPBBIX b6b6
TPEX MEPUOOB
Knaccudukauus u
HOMEHKJIAaTypa bubmuoreka [JOK
3 HEOPTraHNYECKUX 1 https://m.edsoo.ru/00ad
BEIIIECTB. b7e2
Byl xumuueckoi
bu6nuoreka [IOK
4 CRASH H THITE 1 https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00adb7e2
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KontponsHas pabora
Nel mo Teme
«IToBTOpEHUE U
yriIyOJICHHE 3HAHUHN
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kjiacca»

Knaccudukanmst
XUMHYECKHUX
peakuii o
pa3IMYHbIM
pU3HaAKaM

[TonsiTHE O CKOPOCTH
XHUMHYCCKOM
peakuuu. [TonsaTue o
TOMOTE€HHBIX U
TeTEePOreHHBIX
peaKIusax

ITonsaTue o
XUMHUUYECKOM
PaBHOBECHH.
DakTopsl,
BIIUSIONINC HA
CKOpPOCTH
XUMHYECKOH
peaKkuuu u
MOJIOKEHHE
XHUMHYECKOTO
paBHOBECHS

15.09-19.09

bu6nuoreka [JOK
https://m.edsoo.ru/00ad

bcb0

bubnnoreka IIOK
https://m.edsoo.ru/00ad

be9a

bu6nuoreka [IOK
https://m.edsoo.ru/00ad
€28¢c

1,15,1.6,2,5.3,
55,73
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https://m.edsoo.ru/00adc28c

OKHUCIIUTENBHO-

bu6nmoreka [IOK

9 BOCCTAHOBUTEILHEBIE https://m.edsoo.ru/00a

peaknuu dcade

Teopus

AIEKTPOIUTUYECKON bubnnoreka HOK
10 JTUCCOLIUAIINH. https://m.edsoo.ru/00a

CunbHbIE U ci1a0ble dcd68

3JICKTPOJIUTHI

HouHble ypaBHEHUS bubmiorexa LIOK
11 N yp https://m.edsoo.ru/00a

peaKtim dd448

XUMHYECKHUE

CBOMCTBA KUCJIOT U

OCHOBAHUI B CBETE bubmiorexa LIOK
12 . https://m.edsoo.ru/00a

MIPEJICTaBICHHUIA 00 ddsds

ANEKTPOIUTUYECKOMN -

IUCCOLIUAIINU

XUMHYECKUE

CBOMCTBA coyiel B

bu6nuoreka [IOK

CBETE
13 . https://m.edsoo.ru/00a

MpeACTaBICHUHN 00 ddsh?

3JIEKTPOJIUTUYECKON

IUCCOLIUAIINU

Horsmie o bu6mmoteka [IOK
14 . https://m.edsoo.ru/00a

TUAPOIU3E COJIEH d4doda4

O6o0meHue u bubmuorexa [JOK
15 CUCTEMAaTH3AINAA https://m.edsoo.ru/00a

3HAHUH

ddd12
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IIpakTrueckas

pabora Ne 1. bubnmoreka [JOK
16 «Pemenne https://m.edsoo.ru/00a
AKCTIIEPUMEHTAITBHBIX ddbfa
3a71a9»
KontponsHas pabora
Ne2 o Teme
«DNEKTPOIIUTHYECKA bubnmoreka [JOK
17 s1 IUCCOLINALIA. 5.11-7.11 https://m.edsoo.ru/00a 554
XuMH4ecKue ddecO
peakuuu B
pacTBopax»
OOmas
XapaKTEPUCTHKA
bubnnoreka IIOK
rajoreHoB.
18 XUMIecKILe https://m.edsoo.ru/00a
. ddfe2
CBOMCTBA Ha
npuMepe Xjaopa
XJI0pOBOAOPOA.
CousiHast KUCJIOTA,
bu6nuoreka [IOK
XUMHYECKHE
19 cBOMCTEA https://m.edsoo.ru/00a
> del04
MOJTyYeHHE,
MIPUMCHEHUE
[IpakTueckas
bu6nuoreka [IOK
pabota Ne 2 mo Teme
20 https://m.edsoo.ru/00a

«ITomyuenne
COJITHOM KUCJIOTHI,

de348
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u3yuyeHue eé
CBOMCTB)»

Brruncnenus no

YpaBHEHUSM

— bu6nmoreka [IOK
21 . https://m.edsoo.ru/00a

peakIui, eciii OAuH de488

13 pearcHTOB JIaH B

H30BITKE

O6mas

XapaKTEePUCTHKA bubmorexa LOK
22 P P https://m.edsoo.ru/00a

anemeHToB VIA-

de64a

TPYIIIbI

AmoTponHbie

MOTU(DHUKAIIH CEPHI.

Haxoxxnenue cepsl u bubnmnoreka HOK
23 e€ coeTMHeHNH B https://m.edsoo.ru/00a

IIPUPOJIE. de64a

XUMHUYECKHE

CBONCTBA CEpBI

CepoBogopoy,

CTpPOCHHUE, bubnmnoreka [JOK
24 ¢duznueckue u https://m.edsoo.ru/00a

XUMHUYECKHE de802

CBOMCTBA

OKCHIBI CEPHI.

bu6nunorexa LIOK

CepHas KucioTa,

25 https://m.edsoo.ru/00a

duznueckue u
XUMHYECKHE

dea28
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CBOMCTBA,
MIPUMEHEHUE

XuMH4yecKue
pEaKLHH, JICKALIHUE B
OCHOBE
MIPOMBIILUIEHHOTO
crioco0a moyrydeHust

bu6nuoreka [JOK

26 . https://m.edsoo.ru/00a

CEPHOU KUCIIOTHI.

dec8a

XHUMHYECKOE

3arps3HEHUE

OKPYXaIOIIEeH Cpeabl

COCTUHEHUSIMU CEPBI

Brruncnenue

MACCOBOI 10MTH bubnnoreka IIOK
27 https://m.edsoo.ru/00a

OJIYKTa

BBIXO/1a POy decsa

peakuu

Oo6ast

XapaKTepUCTHKA

351eMeHTOB VA-

rpynnsl. A3or, bubnmnorexka HOK
28 pacnpocTpaHeHue B https://m.edsoo.ru/00a

npupoe, deeab

¢buznueckue u

XUMHUYCCKHUC

CBOMCTBa

AMMMaK, ero

(useckie i bubmuoreka [JOK
29 https://m.edsoo.ru/00a

XUMHNYCCKUEC
CBOMCTBA,

dfoo4
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MOJIyYeHUE U
pUMEHEHHE

[IpakTnueckas
paborta Ne 3 o Teme

bu6nmoreka [IOK

30 «ITonyuenue https://m.edsoo.ru/00a

aMMHaKa, U3y4eHue df180

€ro CBOWCTB»

A3oTHas KHCIO0Ta, €€

usuecke bubnuoreka [JOK
31 IMITCCKIC https://m.edsoo.ru/00a

N df306

CBOWCTBA

Hcnonb3oBanue

HUTPATOB U COJIEN

aMMOHUS B KQUeCTBE

MUHEPATIBHBIX bubnuoreka [JOK
32 yIOOpeHUH. https://m.edsoo.ru/00a

XHUMHYECKOE df518

3arps3HeHne

OKpY’KaroIlen cpebl

COEMHEHUSIMH a30Ta

®dochop. Oxcua

doctopa (V) u

dbocdopHas kucnora, bubmuorexa [JOK
33 dusnueckue u https://m.edsoo.ru/00a

XUMUYECKHE
CBOMCTBA,
MOJTydCHUE

df68a
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Hcnonb3oBanue

docdaros B

Ka4yecTBe

MUHEDATBHBIX Bbu6nuoreka [IOK
34 . https://m.edsoo.ru/00a

yA0OpeHUH. dfc20

3arpsisHeHUE

MPUPOJHON CpeIbl

docharamu

Yraepon,

E;;‘;‘;Z‘zpa““e ? BuGmorexa LIOK
35 O https://m.edsoo.ru/00a

dfdoc

XUMUYECKHE

CBOICTBA

Oxkcunsl yriuepoza,

ux (pusnyeckue u

XUMHYECKHE

CBOIiCTBa. bu6nuoreka [IOK
36 DKOJIOTUIECKUE https://m.edsoo.ru/00a

poOJIeMBlI, dfebe

CBSI3aHHBIE C

OKCHJIOM yTJIepojia

(V)

YronbHast KUCIOTA U bubmorexa HOK
37 o8 comm https://m.edsoo.ru/00ae

006¢

[TpakTrueckast bubmuoreka [JOK

38 pabota Ne 4 1o Teme https://m.edsoo.ru/00ae

"Tlonmyuenue

027e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTO ra3a.
KauecTBennas
peaxius Ha
KapOoHaT-HOH"

[IepBoHavasbHbIE
[HOHATUA 00
bu6nuoreka [JOK
OpraHUYeCKUX
39 BIICCTBAX KAK O https://m.edsoo.ru/00ae
111 054e
COEIMHEHUIX
yriepoja
. bubnnoreka IIOK
Kpewmnuii u ero
40 COCIHEHIS https://m.edsoo.ru/00ae
A 080a
[IpakTnueckas
pabota Ne 5.
Pemenue
SKCHEPUMEHTAIBHBIX bubnmorexa [IOK
41 SAnaY 0 TeMe https://m.edsoo.ru/00ae
Aat o Obf2
«Baxuenmue
HEMETaJJIbI U UX
COEIMHEHU S
KonTponbnas pabota
Ne3 o Teme bu6mmoteka [IOK
42 «Baxneiime 9.02-13.02 https://m.edsoo.ru/00ae | 4.7,4.11
HeMeETaJUIBI U UX 0el8
COEIMHEHMSD
OO6mias bubmunoreka [JOK
43 XapaKTepUCTHKA https://m.edsoo.ru/00ae

XUMHUYCCKHUX

103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

3JIEMEHTOB —
METaJLJIOB.
MeTammyeckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUINYECKas
peLIéTKa.
duznueckue
CBOMCTBAa MCTAJLJIOB

XUMHYECKHUE

CBOICTBA METAJIJIOB. bubnunoreka [IOK
44 DIEKTPOXUMUYECKU https://m.edsoo.ru/00ae
U psii HAPSDKEHUM 1156
METaJIOB
O06111re crmocoobl
MIOJTy9ICHUS
MeTaiioB. CIijiaBhlL.
Brruuciienus no bu6nuoreka [IOK
45 YpPaBHEHUSAM https://m.edsoo.ru/00ae
XUMHYIECKHUX 1156
peaxiui, ecu ouH
U3 PeareHTOoB
COJIEPKUT IPUMECH
[TonsaTue o xoppo3uu bubmorexa HOK
46 MCTAILIOB https://m.edsoo.ru/00ae
1278
bu6mmoteka [IOK
47 [IlenounbIe MeTaITBI https://m.edsoo.ru/00ae

14b2



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Okcunasl u bubmuorexa [JOK
48 TUAPOKCHIBI HATPHSI https://m.edsoo.ru/00ae
U Kanus 14b2
Illemouno3zemenbHbIC bubmuoreka [JOK
49 METaJIJIbI — KaJIbIIHI https://m.edsoo.ru/00ae
1 MarHui 15e8
Baskieiime bu6nmoreka [IOK
50 https://m.edsoo.ru/00ae
COCAUHEHUS KaJbIUs 1568
O06o061IEHNE U
51 cUcCTEMaTH3alUA
3HAHUU
JKEcTkoCcTh BOABI U bubmmoteka IIOK
52 CIocoOkbI €€ https://m.edsoo.ru/00ae
YCTpaHECHUS 1886
IIpakTrueckas
pabota Ne 6 1o Teme bubnuoreka [JOK
53 "JKEcTKOCTh BOJBI U https://m.edsoo.ru/00ae
METOJIBI €€ 1ae8
ycTpaHeHus"
bu6mmoteka [IOK
54 AntoMUHUT https://m.edsoo.ru/00ae
1c64
AmMdoTtepHbie bubmuoreka [JOK
55 CBOMCTBA OKCHIA U https://m.edsoo.ru/00ae
THIPOKCHIA 1c64
bu6nunoteka LIOK
56 Keneso https://m.edsoo.ru/00ae

1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

Oxcupl,
THJIPOKCHUIBI M COJTU
xkenesa (1) u xxenesa

(1)

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
35e6

58

O060061EeHNE U
cucTeMarus3anus
3HAHUI

59

60

IIpakTrueckas
pabota Ne 7.
Pemenne
AKCTIEPUMEHTAIIbHBIX
3a/1a4 110 TeEME
«Baxneimue
METaJUIbl U X
COCTUHECHHUS

Brrancnenuns no
YpaBHEHUSAM
XUMHUUYECKHUX
peaKkuui, ecim OauH
W3 PEarcHTOB JaH B
U30BITKE UIIA
COAEPKUT TPUMECH.
Brrancnenns
MacCOBOH JOJIN
BBIX0J1a IPOJIYKTA
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00ae
3de8

bu6mmoteka [IOK
https://m.edsoo.ru/00ae
1750

4.11

61

0O0001eHne n
CUCTCMaTHu3aInuAa
3HAHUU



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KontponsHas pabora
Ne4 o Teme

62 «Baxueiimue 27.04-30.04 4.7,4.11
METAJUIBI U UX
COETMHEHUS
BemecTBa u
bubnunoreka LIOK
MaTepualibl B
63 . https://m.edsoo.ru/00ae
IIOBCEIHEBHOMI
3f50
JKA3HU YEJIOBEKA
XuMH4eckoe bubnunoreka [IOK
64 3arpsi3HEHUE https://m.edsoo.ru/00ae
OKPY’KaIOIIEeH cpeibl 4270
Posp xumuu B
bubmuorexa [JOK
petieHuun
65 S https://m.edsoo.ru/00ae
1 4270
npo0emM
PesepBHEIil ypOK.
P P bubmuorexa [JOK
0O00011eHue u
66 CHCTeMATHAALA https://m.edsoo.ru/00ae
MaTHsan 0doa
3HAHUHI
PesepBHEIi1 ypoOK.
P P bu6mmoteka [IOK
0O00011eHue u
67 https://m.edsoo.ru/00ad
CUCTEMATHU3AINAA
. b33c
3HAHUN
PesepBHEIil ypoOK.
P P bu6mmoreka [IOK
O060061EHNE U
68 https://m.edsoo.ru/00ad

CUCTCMaTHU3aIuAa
3HAHUH

9ch2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

68



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMSA  pEaKIHil: peakiuu  COSAMHEHUs, PEeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MNPHUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCINMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATH MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JEeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATh IMPHUHAAJICI)KHOCTh BCHICCTB K OHpe,Z[eJIéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIMX  XUMHYECKHX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTaNb, pPaaUyC aToMa,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuoanaeckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  MMOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, OOIlee 4YHCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHI: pacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLIMAIMS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIINTEb,
BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITMTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OmMHMCHIBaTh) 0OmMEe U cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OPYJIOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4eCTBEHHBI COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karoias cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JCATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHUHU. UHCTBIE BEIIECTBA M CMECH. CriocoObl

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OtHocuTeabHAS MOJICKYJISIpHAad Macca. MaccoBasgs HOIS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

PuU3nYeCKUe U XUMUYECKHE ABJICHUS. XUMHUUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHHs  MacCchl  BeIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COenMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBUJIaMy pabOTHI B TabOpaTopun U MpruéMaMu 0OpaIeHus ¢ 1ad0paTopHBIM
obopyoBaHHEM, HM3y4YeHHE W ONUcaHue (U3NMUYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

rugpokcuaa Meau(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKeEle3a C paCTBOPOM




conu Meau(ll), u3yuenmne cnocoboB pa3eneHus cMecel (C TOMOIIbI0 MAaTHHTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
NPOBE/ICHUS OIBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAaCcChl, CO3/IaHUEC

MojieJield MOJIEKYJT (I1apOCTEP>KHEBBIX)

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kucimopoa — asieMEeHT U IpocToe
BemecTBo. Haxoxnenue kuciopoaa B mpupoje, pu3ndeckue U XMMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoaa. CrnocoOsl
HOJy4eHHs KUCIIOpOoJa B JIAOOpAaTOpUU M HPOMBIIUICHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEKTa, pa3pylICHUE 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
busnyeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBI.
Hacpiiennbie 1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HHU YesoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecojieoOpasyromue. Homenknarypa okcunoB. @U3nyecKkue U XUMHYECKHE
cBOMCcTBa OKCUAOB. [loiryueHne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukammst xkuciaor. Homenkmarypa kuciaor. Ouszndeckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Conu. Homenknarypa cosieil. @uznueckue U XMMUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHMUECKUX COSAMHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHNUs (1105Kapa), O3HAKOMIIEHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacno3HaBaHUE U HW3Y4YEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3lloB BEIIECTB KOJIWYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM u KajbleM) (BO3MOXKHO MCIOJB30BaHUE BHUACOMATEPUATIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHUE O0pa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKd HMHIUKATOPOB B PACTBOPAaX KHCIOT U
nienouel, u3yuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHUCJIOT C METa/llaMH, peaklUuil HeUTpaau3alu, MNOJy4YeHHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBOpa COJM, PEHICHUE SKCIEPUMEHTANBHBIX 33]a4 1o TeMe «BaxHeime

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeEMa XUMHUYECKHUX JIJIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.MI. Mennaeneena.
IlIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

3.4

3.5

Crpoenue aromoB. CocraB aToOMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAaykHu W npaktuku. [[.1. MennaeneeB — y4y€Hbli U
rpak aHuH

Xumu4deckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pC€akuunu. HpOHGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/Iﬂ)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumunueckas peakuusi. [lopropenue

11

Ilepuonnueckuii 3akoH. [lepuogmueckasi cuCcTEMa XHUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TNEpPBBIX TPEX MEPHUOJOB, KaJIWs, KaJlblUsi U UX
COEIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAINTMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
peméTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss M HOMEHKIATypa
HEOPraHMYECKUX BellecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAILIUXCS K PA3IUYHBIM KJaccaM HEOpPraHUYEeCKUX

COG,I[I/IHCHI/II\/'I, IFCHECTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCUICCTB




1.3

Knaccudukanms XuMUYeCKHX peakiuid Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHHIO CTETICHEH OKHCICHHMS XHUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. IloHsATHE O XHMMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHHM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4eckou cBsizu. Crernenb aucconnanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakuuu noHHoro ooMeHa. YClloBUSI MPOTEKaHUS peakliii HOHHOTO OOMEeHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

nucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O ruIponu3e coneit

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BELIECTB (XJIOpHUIa HATPUs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (aKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, IIeNoYel ¥ comell (BO3MOXKHO HCIOJIB30BaHNE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IOMOLIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIbHBIX 33]1a4

Hemeramie! 1 ux COCUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTBIX BELIECTB — TAJIOTEHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoOJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4yesoBeka. Baxueiiine

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBRA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
pEaKIMH, JekKallue B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOJIyYeHUsI CEPHOU
kucinoTel. [Ipumenenue. Comn CepHON KUCIOTHI, KaYeCTBEHHAsI PEaKIus Ha
cyibdar-uoH. Haxoxmenue cepel U e€ COSTUHCHUN B IPpUpOJie. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUEC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €Tr0 NpeaOTBPAIICHUA

OOmast xapakTepucTuka 31eMeHTOoB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, paclpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XUMHYCCKUEC CBOﬁCTBa, MMOJIYUYCHHUEC H
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
noJy4eHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U cOJIeH
aMMOHHS B KaueCTBe MHUHEPAIbHBIX yJ0OpeHU. XUMHUECKOE 3arps3HEeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, anmnorponssie Moauduxaimu pocdopa, Gusnueckue U XUMHIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GHUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHMs. YTJIEpoJ, aJOTPOIHbIE

MOIU(UKAIIH, PACIPOCTPAHCHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepona B npupone. OKCuabl yriepoaa,
X (U3NYECKUe W XMMUYECKHE CBOMCTBA, JICHCTBHE Ha YKHBBIC OPTraHHU3MBI,
MOJTy4YeHUE W TPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIICTBA, MOJIy4eHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W HMX POJIU B KH3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemHus(1V) n kpemuueBoit kucinote. CUIMKAThI, UX UCIOJIb30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOPHI-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX TMPOTEKAHUS; OIBITHL, OTPaXKArOIINe
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0yrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KUCIOTHI,
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
COCTMHEHUHN (BO3MOXXHO HCITOJIb30BAaHHUE BHJICOMATEPHAIIOB), OOpas3mamMu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, COOUpaHue, pacrlo3HaBaHUe
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEICHUE KAaYEeCTBEHHBIX PEAaKLMH Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMOJIEMCTBYE KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAUINYECKUX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MoJIy4eHHe, coOMpaHue, PACIO3HABAaHUE U M3YyUCHHE CBOMCTB
YIJIEKUCIOro Ta3a; MNpOBEJeHHE KadeCTBEHHBIX peakuuii Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «Ba)kHene HeMeTauIbl U UX COEAUHEH U

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUCTasindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyuecKre U XMMUIECKHEe CBOHCTBA MeTa/UT0B. O0IIKe CrIoco0bI MOTyYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriiaBsl (CTajab, YyT'yH, TIOPATIOMUHHM, OPOH3a) U UX TPUMEHEHUE
B OBITY M IPOMBILIEHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KalbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXO0XKJICHUE B mpupone. PU3NYECKNe U XUMUYECKUE
CBOMCTBA MarHus WU KaJbllusa. BakHeimume coeauHeHUs] Kaiablds (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. MenneneeBa; cTpoeHHE aToMa; HaxokJeHue B npuponae. Ousnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMmenton J[. .

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Oxcuapl, ruapokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHOCTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MIPU3HAKOB IPOTEKAHNS KAUECTBEHHBIX PEAKIIMIA Ha HOHbI
(MarHus, Kanublus, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccieioBaHue aM()OTEpHBIX CBOMCTB I'MIPOKCUAA ATIOMHHUSA M THAPOKCH]IA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/J1a4 110 TeMe «BakHelme MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

Hosrlie MaTcepHraJibl U TCXHOJIOTHUH. BemectBa u MaTCpHraJibl B IMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I IoMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I0B MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTUSIMHU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

2.1

Branenne cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXKHEHIIIME XMMHUYECKUE TIOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAaHUE, CONb (CPEHHsIs), XMMHUYECKas
peaklusi, peaklUd COEIUHEHUs, pPEeaKUHMU pas3JIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiyu, 3K30- U
9HJOTEPMHUYECKHE PEAKLINHU, PACTBOP, MAccoBas OIS XUMHUUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW  NPOUHCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB, YIJIEBOJOB I OpraHM3Ma  4YelOBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POpMAIUU
0 XUMHH (Hay4yHasi U HAy4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘lCGHO-HOSHaBaTGJIBHbIX 3aga4d




BHaHGHI/Ie OCHOBAMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnknatypsl (IUPAC u TpuBHanbHOI)
YMeHune o0bSICHATH CBA3b MOJOXKEHHs d1eMenTa B [lepuoanueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOOB, KATUS U KAJIbIIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJIOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, meau (11), nuaka, xxenesa (11 u

I11), okcuapt yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB pPEaKIInn
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUYCHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMEeHHE c(HOpPMYIHpOBaTH MPOOIIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
12.3 HeNsiX cOepekeHHs 30POBbSl U OKPYIKAIOUIEH MPUPOIHOU CPEIIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIECHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

UM3y4eHHEe U  OonucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; IOJy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; NOJyYeHHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHAUKATOPOB (;makmyca, METHJIOPAHXKa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM M3 pacTtBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «3J’ICKTpOJII/ITI/I‘-ICCKaSI
JUCCOILINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OPOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIBIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NpPEICTaBIATh PEe3yJbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI H MOJICKYIJIBI. Xumuuecknue 3iaeMeHThl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XHUMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

1.5

3aK0OH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTENbLHAsA aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsSIpHasd Macca. MaccoBasgs m0JIsI XHMHUYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomnuecTBo BemecTBa. Monb. MoisipHast macca. MoJisspHbIii 00bEM ra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

du3nyuecKkne 1 XUMAYECKUE IBIICHUS. X MMHYISCKAs pCaKkuus u e€ IIPU3HAKH.
3aKkoH COXpaHCHUSA MACChl BCHICCTB. XHUMUYECKHE YpPaBHCHUA

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH " HepI/IO,[[I/I‘ICCKaH CUCTEMA XUMHNYCCKHX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XMMUYECKUX DJIEMEHTOB
J.. Menneneesa. Ileproasl u rpymnmsl. @PU3HYECKU CMBICIT IIOPAIKOBOIO

HOMEpa, HOMEPOB NepHUOoa U IPYIIIbI AJIEMEHTA

2.2

2.3

Crpoenue aromoB. CocTaB aroMHbIX snaep. M3orombl. DneKTPOHBI.
CtpoeHue »SJIEKTPOHHBIX OOO0JIOYEK aTOMOB TMEpBHIX 20 XUMHUYECKUX

aneMeHToB llepuoanyeckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMUYECKHUX JJIEMEHTOB INEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIBLIMS (paguyca aTOMOB,
3JIEKTPOOTPHUILIATEIEHOCTH, METAJUIMYECKUX U HEMETAJUNINYECKUX CBOWCTB) U
UX COEIMHEHUH B COOTBETCTBHH C TOJIO)KEHHUEM JJIEMEHTOB B

HCpHOHH‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeniecTBa




3.1

Xumnueckasi cBs3b. KoBaneHTHas (moyispHas U HEMOJSPHAs) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JE€MEHTOB. MoHHas CBA3b.

Meramuueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAas, MOHHAs, METAJLTMYECKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMUECKON PEIIETKY U BUJA

XUMHUYECKOH CBI3U

Baxwueimme NpEaACTAaBUTCIIN HEOPTaHUYCCKUX BCUICCTB. Hemeranner n ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Krnaccudukanus 1 HOMEHKIATypa HEOPTAaHUYECKUX COCTMHEHUIN: OKCHIIOB
(coneobpazyromiue: OCHOBHBIC, KHUCJIOTHBIC, amdoTepHbIe) u
Hecoseo0pa3yromnme; OCHOBaHHUH (IIENOYN W HEPACTBOPUMbIE OCHOBAHMSA);
KHUCJIOT (KUCIIOpOJICOIepkKAle U OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

4.4

@u3NYeCKMe M XUMHYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB-HEMETAIIOB:
BOZIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

du3nYeCKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpusi, KaJIus, MarHus W Kajblus,  aJIIOMHUHHUA,  JKeJe3a.

9HeKTpOXHMI/I‘{CCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

duznueckue W XHMHUYECKHE CBOMCTBa BOOOPOIHBIX COE€IUHEHMI

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnyeckre 1 XUAMUIECKHE CBOUCTBA OKCHI0B HeMeTaiioB: cepsl (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yrmepoma(ll, 1V), kpemuus(lV).
[Tony4eHre OKCUI0B HEMETAIIJIOB

Xumnueckue cBoiictBa okcuoB: MetaioB |A-IIIA rpymm, nuaka, mequ(ll) u

xemnesa(ll, 1). [TonyueHre OKCHIOB METAIIIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHIOB (Ha
MpUMepe I'MAPOKCHUJIOB AIFOMUHUS, JKene3a, IMHKA). [lonyuenne ocHoBaHuUM

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOIM,
CepOBOJOPOAHOM, CEPHUCTOM, CEPHOI, a30THOH, (hocPopHO, KpeMHHEBOIA,
yroibHoN. OcoOble XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOM 1

a30THOM KHCIOT. HOHy‘-ICHI/IC KHUCJIOT

OOue xuMUYecKre cBoicTBa cpenHux coiueil. [lomyuenue coneit




4.10

411

[Tomrydenue, coOupanue, pacro3HaBaHue BOJOPOAA, KHCIOPOIa, aMMHAKa,
YIJIEKHUCIIOrO Ta3a B JIJA0opaTOpUHu

HOJ'IyLIeHI/IC aMMMakKa, cepHoﬁ M a30THOH KHCJIOT B IIPOMBIINIJICHHOCTH.

OO61mue crnocoObl MOTYYSHHS] METaIOB

412

5.1

5.2

I'enetnueckas cBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ
XuMmudeckue p€akuuu

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX peaKHI/Iﬁ II0 pas3JIMYHBIM IIpU3HAKaM: IIO
YUCIy M COCTaBy Y4YaCTBYHOIIHMX B PpPCaKuKW BCIICCTB, IIO0 TCIIJIOBOMY

3(1)(1)6KTy, 10 U3MEHEHUIO CTEIICHEN OKUCICHUS XUMHYECKUX DJIEMEHTOB

TernnoBoii 3 heKkT XUMUYECKON peakui, TEPMOXUMHUYECKHUE YpaBHEHUS.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXuMU4EeCKre YpaBHEHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. Oxkucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAaHOBJICHU . :‘)HCKTpOHHLIﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

5.5

Teopus  2JIEKTPOIUTHYECKOW  Aucconmanud. KaTHOHBI, aHWOHBI.
DNEKTPONUTBl U HEAIEKTPOIuThl. CHIbHBIE W CIAa0ble 3JIEKTPOJIUTHL.

CremneHb JUCCOoHaln

Peakniun moHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKuHﬁ HOHHOTO

oOMeHa, MOJIHbIE U COKPAIlIEHHbIE HOHHBIE YPAaBHEHUS PEAKIIHi

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BeniectBa m Marepuasibl B MOBCEIHEBHOW >KM3HM 4ellOBeKa. be3omacHoe
WCIOJIb30BaHNE BEIIECTB U XUMUYECKUX PEaKIuil B 1abopatopuu u OBITY.

HepBaﬂ IIOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOe 3arps3HEHHE OKpY’Karoulell cpenbl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIEHUS
[IpenensHas gomycrumas koHuentpamus Beuiects (IIJIK). Pons xumuu B
pELIEHUH HKOJIOTHYECKUX MpobdieM. YcuieHHe NapHUKOBOro 3(dexTa,

pa3pyiieHrue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, ocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, METUIIMHE, TPOMBIIINIEHHOCTH U CENTbCKOM X03stiicTBe. [[puMeneHune
METAJIJIOB M CIUIaBOB (CTaslb, YYTYH, TIOPATIOMHHHMA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH HX coeauHeHud. [loHsTHEe O KOppO3WH METaJUIOB,

OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3UU




[TpupoHbIe UICTOUHUKHU YTIIEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),

o4 MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[epBoHaYasIbHBIC TIOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUSIX
6.5 yriaepoaa (MeTaH, 9TaH, STWJICH, AlCTHJICH, JTAHOJ, TIUIEPUH, YKCYCHAs
' kuciota). [loHsTHE O OMOJOTMYECKH BaKHBIX BEIIECTBaX: XHUpaxX, Oenkax,
YIJI€BOJIaX — M UX POJIU B KHM3HU YEIOBEKA
7 Pacuérsr:
7.1 1o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMHUYECKUM YPaBHEHHSIM
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