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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Yy4YETOM KOHIEMIMM TMPENnoJaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnum.

[Iporpamma 1o xuMuM Na€T MPEJCTABICHUE O LENAX, OOIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaAHUN K
pesynbTaTam oOy4eHHUs XUMUHU Ha YPOBHE IeJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Jaronuxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKOW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00y4aIOMUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTrO Inoaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCS U3 CHCTEMBI
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 YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOJTyYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. 3yueHWe XUMUM NPOUCXOAUT C MPUBJICUYCHHEM 3HAHUU W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a71a4a
y4eOHOTr0 MpeaIMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapakKTepa, si3blka HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

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

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOM
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH IPUPOIHON CPEBI;

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

OO1ee 9rcio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: 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 )KU3HU YEIOBEKA. XMMHS B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
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 YUEHHE.

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIEeCTB. XHMMHUUYecKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
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 MeJla ¢ KUCIOTON) SIBJICHHM, HAOIMIOACHUE 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),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JIaHME MOJIEIel MOJIEeKYII
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Okcunbl. I[lpumenenue xkucnopoaa. CrnocoObl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKUE peakiuu. TOIUMBO: yroib U MeETaH. 3arps3HEHUe
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. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcugoB. Dusmyeckue U XUMHUYECKHE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEKY KIaCCaAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxapa), 03HaKOMJICHHE ¢ 00pa31liaMi OKCHUJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00PA3IOB BEIIECTB KOJIMYECTBOM
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[u€M) (BO3MOXXHO MCIIOJIb30BAHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
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, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemenToB JI. WM. MenpeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
@U3NYECKAN CMBICII ITOPSAIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

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 XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[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
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecuU. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

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

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HCHOJb30BAHHEM  METO/a
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
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 MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOJAHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMETaJlaMH, Hienodamu). Xiopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CEepHOMl KHUCIOTHI, KayeCTBEHHAsl peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux (U3MUECKUEe U XUMUYECKUE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusnueckue U XUMHUYECKUE CBOWCTBA, MOJIYUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B NMpUpoze, pusnueckne 1 XUMUYECKHUE CBOMCTBA. AJCOpOLIHSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUII0TE3a TJI00AJIBHOTO MOTEIJICHUsI KJIMMaTa, 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, MEJUITMHE, TPOMBIIIJIEHHOCTH U CETbCKOM X035 CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O61ume npeacTaBieHus o0 OKCH e
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[lpobmembl 0€30macHOrO  MCHOJIBL30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTpa)xkarolre (PU3NUECKUEe M XUMUYECKHE CBOWMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YTIIMBaHUs caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ocdopa U HX
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE TNPU3HAKOB MX TNPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOras3a, MOJYyYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3a7a4 MO TeMme «BaHeWlne HEMETAUIbl U X
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u crpoeHus atoMmoB. CTpoeHrue MeTajuioB. MeTtaumyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoae. PU3nuecKrue 1 XUMHUYECKUE CBOMCTBA MarHus U



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

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HaXOXICHUE B Ipupojic. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M conu xkenesa (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKAHUs
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClIeI0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakiuil B ObiTy. [lepBas momotb 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 oOpasiioB MaTepuaoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOM MH(popMaiuei 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 JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYTKOB;

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 MPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMbIe Uid OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUI,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJILHOW TPACKTOPUHU MPOJOTKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKarOIIEH NPUPOJIHON CPEIO, sl OBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSTECILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEpU30BaThb CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
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 HaOJIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO NH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE 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 KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢opmamMu rpadKu U UX KOMOHWHAIUSAMU,

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:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYECHHOTO PE3YJbTAaTa 3asBICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOLUIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
MHTEpIIpeTaluu, TPpeoOPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYyaIUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIEeCTBa, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
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, MaccoBas JOJs BeIIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJUKY JJIsI COCTaBJIeHHS (popmyi
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
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAs) 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
OONbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacrnpezieNieHue UX MO0 ICKTPOHHBIM 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, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN NEATCTLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEeaKIuil, EeCTECTBEHHO-HAyYHbIE METOJbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN 1 MBICJIEHHBIN);

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
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
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 00ydeHus B 9 kJjiacce 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, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOEe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaJInyeckas penéTka, Koppo3usi MeTaioB, 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 CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYyI
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, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: 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
0003HauYeHU s, KOTOPbIE UMEIOTCS B IEPUOINUECKOM TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIUHEHUH B Mpejeiax MajblX NEPUOIOB 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 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JUCCOLUUAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
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 MOJISPHYIO MacChl BEIIECTB,
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
obopynoBaHHMEM, a TakKXKe TMpaBuia oOOpalleHus C BeEIIeCTBAMH 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
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpPHUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIUTEIILHOU 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,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbI U MBICIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB u JuaekTpoHHbIe (HU(POBHIE)
KoHnTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
1.1 COTCOTROSHAMIBI 5 0 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JNeATEITbHOCTH
YeJIoBeKa
B
1.2 CLLECTEA 1 XHNITTCCKHE 15 1 0 https://m.edsoo.ru/ONNXR1VFO
peaxkuu
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Boznyx. Kucnopoa. ITo e
2.1 AYX. BHCIOPOA. LlOmATH 6 0 1 https://m.edsoo.ru/DSBORTY30
00 okcumax
Bonopona. Ilonstue o
2.2 AOPOA 8 0 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopna. P !
2.3 o8, TacTBOPHL. TOMITHe 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUSX
OCHOBHBIE KJIacChl
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0OTSASMOWT
COEeTUHEHNN
Hroro no pazneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKUX 3JIEMEHTOB /J[. 7 0 0 https://m.edsoo.ru/TCBIBVWFZ
U. Menpneneesa. Ctpoenue
aToma

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-

3.2 8 2 0 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBHUTCIIBHBIC
peakuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 0 0 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 > 6



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Konrposbnbie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pasnea 1. BemecTBo M XuMH4yecKkmne peakiun
[ToBTOpeHwue u yriayOneHrue 3HaHUN
11 P yry 5 1 0 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 Up 4 0 0 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKITHA
DNEKTPOIUTHYECKAs TUCCOLIUAIIHS.
13 P ArecotHan 8 1 1 hitps://m.eds00.r/KODURS0VV
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Uroro no pazneny 17
Paznen 2. HemeTasibl M MX coeIMHEHHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.1 B P P 4 0 1 https://m.eds00.ru/ZTN1F700I
aneMeHTOB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01mas xapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-rpynmsl. A3oT, Gpochop n 7 0 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH B UX COSAMHCHUS
Hroro mo pasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiime MeTauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazaeny 20
Pasnen 4. Xumus n okpy:kamwmas cpeaa
4.1 Betliectsa H MATCPHAIIb B U3 3 https://m.eds00.ru/TENBWEF7Y
YyeJIoBeEKa
Utoro no pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
IIpenmer xumuu. Posb xumuu B
1 .T 1 0 0 https://m.edso0.ru/L62DS2CZR
JKU3HU YeI0BeKa. lenau 01.09.2026 p
BELIECTBA
[Tonsatue o MmeTo1ax MO3HAHUSA
2 1 https://m.edso00.ru/9ZJAEW050
B XMMHH 0 0 04.09.2026 : S00.
[TpakTuueckast padorta Ne 1
«IIpaBuna paboThI B
3 0 S 1 0 1 https://m.edsoo.ru/L5EW4353D
nabopaTtopuu U MpUEMBI 08.09.2026 p S00.ru
oOpailieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
YucTsle BEIIECTBA U CMECH.
4 1 0 0 https://m.edsoo.ru/6TME21F\W8
CrniocoOsI pa3aenenus cMmecei 11.09.2026 .
[IpakTuueckas pa6ora Ne 2
P .
5 «Pazziencrue cmecelt (Ha . 1 0 1 https://m.eds00.ru/K3LSSMCRY
IIPUMEPE OYMCTKHU MIOBAPEHHON 15.09.2026
COIIN)»
6 A 1 0 0 https://m.edsoo.ru/BLS04WTB8
TOMBI U MOJICKYJIBI 18.09.2026 p u
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CHMBOJITBI) XUMHYECKUX 1 0 0 99 09.2026 https://m.edsoo.ru/AH3D4DNAX

3JICMCHTOB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

IIpocTsle U C0KHBIE BELIECTBA

25.09.2026

https://m.edsoo.ru/DXJBSTJ95

10

11

ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH MMOCTOSIHCTBA COCTaBa
BElIeCTB. XUMHUYECKast
dbopmyia. BaneHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

OTHOCHUTENLHASA aTOMHAas

Macca. OTHOCHUTENLHAsA
MOJICKYJISIpHAd Macca

29.09.2026

02.10.2026

06.10.2026

https://m.edso0.ru/AMOBJ30QZ5

https://m.edso0.ru/IMC496FX6

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEAMHEHUU

09.10.2026

https://m.edsoo.ru/GHV580QMVE

13

14

15

duznyueckre 1 XUMUUECKHE
SIBIIeHUS. XUMHYecKas peakuuga

[Tpu3Haku U ycaoBus
MPOTEKAHUS XUMHUYECKUX
peakuun

3aKoH COXpaHEHUsI MaCChl
BEIIECTB. XUMUYECKUE
ypaBHEHUS

13.10.2026

16.10.2026

20.10.2026

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJIKQ5

https://m.edsoo.ru/M8DS4IHVM

16

Knaccudukamms Xumudaeckux
peakiuit (CoeTnHeHus,
pa3I0XKEeHUS, 3aMeIleHUS,
oOMeHa)

23.10.2026

https://m.edsoo.ru/L4807LAGB

17

KonnuectBo BemecTBa. MoJIb.
MognspHas macca

06.11.2026

https://m.edsoo.ru/368UNL5Y?2



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/368UNL5Y2

18

Brranciaenns KoJIm4uecTBna,
MaccChl BEIISCTBA 110
YpPaBHEHUSAM XUMHUYECKUX
peakui

10.11.2026

https://m.edsoo.ru/LUY9U3EQE

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IEeHne 1
CUCTEMATHU3ALM 3HAHUN

13.11.2026

https://m.edsoo.ru/P1IWARH3AB

20

21

22

23

24

KontponpsHas padora Nel mo
TEME ((BeHIeCTBa U XUMHNYCCKUC
peakuum»

Boznyx — cmech rasos. Cocras
Bo31yxa. Kucmopox — snement
U 1pocToe BemectBo. O30H

dusnyecKue 1 XUMHUYECKUE
CBOMCTBA KUCIIOpO/a (peaKIum
OKHCIeHus, TopeHue). [lonsTue
00 okcHagax

Crioco0bI nosydeHus
KHCTIOpO/ia B JIa0OpaTOPUU U
TPOMBIIIJICHHOCTH.
[TpumeHeHue kucaopoaa
[Ipaktrueckas padota Ne 3 o
teme «[lonydyenue u cobupanue
KHUCIIOPOJIa, N3yUeHHUE eTo
CBOMCTB»

17.11.2026

20.11.2026

24.11.2026

27.11.2026

01.12.2026

https://m.edsoo.ru/ON62SNERU

https://m.edso0.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/5516 UHX3R

25

TenoBoit 3 pexT xumuueckon
peakuuu, MoHSATUE O
TEPMOXMMHUYECKOM YpaBHEHUH,

04.12.2026

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/PNMKJZHKX

9K30- 1 SHAOTCPMHUYCCKUX
p€aKknusax

26

27

28

TormBo (HedTh, yroyb u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,
CHOCOOBI €r0 MPeI0TBPAIECHUS

Bonopoa — snemeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue B mpupone
dusnyeckue U XUMUYECKHE

CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

08.12.2026

11.12.2026

15.12.2026

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/\WD392ACWB

https://m.edsoo0.ru/0SZ28459R

29

Crioco0bI morydeHus BOA0poIa
B JabopaTopuu

18.12.2026

https://m.edsoo.ru/C9TO9UCIP

30

[IpakTuueckast padora Ne 4 o
teme «llomydenue u cobupanme
BOJZIOPO/Ia, H3YUCHHUE €TO
CBOMCTB»

22.12.2026

https://m.edso00.ru/SS3WAX33K

31

32

TloHaTHE O KUCIIOTAaX U COIIX

MonsipHblii 00BEM ra30B. 3aKOH
ABorazpo

25.12.2026

29.12.2026

https://m.edsoo.ru/TMWNIVC43

https://m.edso0.ru/M3KSO10DQ

33

Brraucienus o0néMa,
KOJINUECTBA BEIIECTBA r'a3a 1o
€r0 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA UITH 00BbEMY

12.01.2027

https://m.edso0.ru/MXGOY304M

34

Breruncinenns 006EMOB Ta30B 110
YPaBHEHHUIO PEAKIIMN HAa OCHOBE

15.01.2027

https://m.edso0.ru/9TQ8AXABY



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

3aK0HA 00OBbEMHBIX OTHOILIEHUM
rasoB

35

36

duznyeckre 1 XUMUUECKHE
CBOMCTBA BOJIBI

CocraB ocHoBaHui. Iloasatue
00 UHIUKaTOpax

19.01.2027

22.01.2027

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

37

Bona kak pacTBopuTeIs.
Hacrpiniennrie n
HEHACBIILIEHHBIE PACTBOPHI.
MaccoBas 101 BEIIeCTBa B
pactBope

26.01.2027

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTrueckast padora Ne 5 mmo
teme «IIpurorosieHue
PacTBOPOB ¢ ONpeIeAEHHOM
MAacCOBOH IOJIeH
pPacTBOPEHHOTO BELIECTBA

29.01.2027

https://m.edsoo.ru/WXUKPAUOA

39

KonTponbhnas pabora Ne2 o
teme «Kucnopoz. Boxopos.
Bona»

02.02.2027

https://m.edsoo.ru/JM7935DRY

40

41

42

OKCcHIBI: COCTaB,
KJaccuukanus, HOMEHKIIATypa

ITonmyyenue u XuMHUYECKUE
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHOBaHUS: COCTaB,
KJaccuQuKalus, HOMEHKIATypa

05.02.2027

09.02.2027

12.02.2027

https://m.edsoo.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

43

[Tonmy4yenue nu XuMH4eCKHE
CBOMCTBA OCHOBaHUU

16.02.2027

https://m.edsoo.ru/GD9A28ROE

44

45

KucnoTsl: cocTas,
KJIacCU(pUKaIMsl, HOMEHKIIATypa

HonyquHe 1 XUMHYECKHUEC
CBOMCTBA KHCIJIOT

19.02.2027

20.02.2027

https://m.edsoo.ru/Q6U4WEBK?Y

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJTyYeHUs, XUMUYECKHE
CBOMCTBaA

26.02.2027

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTrueckas padora Ne 6.
Pemenue skcriepuMeHTAITLHBIX
3a1a4 1mo reme « OCHOBHEIE
KJIACChI HEOPTaHMYECKUX
COETMHEHUIN

02.03.2027

https://m.edsoo.ru/58D13JF7V

48

FeHeTI/I‘IGCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

05.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

50

51

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponsnas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

[lepBbIe MOMBITKH
KJIacCU(UKAUN XUMHYECKUX
aneMeHToB. [loHsATHE O Tpynmax
CXOJHBIX 2JIEMEHTOB

09.03.2027

12.03.2027

16.03.2027

https://m.edso0.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/C0V3CC214



https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

52

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHUYECKHX dj1eMeHToB 1. 1.
Meupeneena

19.03.2027

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynmsl, MOATPYIIILL

23.03.2027

https://m.edsoo.ru/NOMWWJIRXN

54

55

56

Ctpoenue atomoB. CocTaB
aTOMHBIX s1ep. M3oTomnbl

CTpoeHue EKTPOHHBIX
000JI04YEK aTOMOB 3JIEMEHTOB
[Tepuoauueckoit cucremsi /. U.
MenneneeBa

XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHHUIO B
ITepuoanueckoii cucreme /1. 1.
Menneneena

26.03.2027

06.04.2027

09.04.2027

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

57

3unauenue [lepuonuyeckoro
3aKOHa JJI pa3BUTHUS HAYKU U
npaktuku. JI. . MenzneneeB —
YYEHBIN, IEJAror U rpaXk1aHuH

13.04.2027

https://m.edsoo.ru/SZD8XEQOP

58

PeseprubIil ypok. O60011eHIE
W CUCTEMaTH3allMs 3HAHNH /
Bceepoccuiickas npoBepoyHas
pabora

16.04.2027

https://m.edsoo.ru/ZCQTRP0O8Y

59

60

DIIEKTPOOTPULIATETLHOCTh
ATOMOB XUMHUYCCKUX DJICMCHTOB

HMonnas xumuueckas CBSI3b

20.04.2027

23.04.2027

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJKVI



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI

KoBasienTHas nonspHas

1 1 https://m.edsoo.ru/EOL3MT2AE
6 XUMHUYECKAS CBI3b 27.04.2027 S.//M.Lds00.1u
KoBanentnas HenomnsipHas
https://m. . YVR3FUXI
62 XUMHUUYECKAS CBSI3b . 30.04.2027 ps:/fm.edsoo.ru/9 SEU
Kontponbnas pabora Ne4 mo
. https://m. JU/FTIZF9OWE
63 teme «CTpoeHue aTomMa 1 04.05.2027 ps://m.edsoo0.ru/ 99
XuUMHUecKast CBSI3b)
64 CreneHp OKUCIECHUSI 1 07.05.2027 https://m.edsoo.ru/RA6CVXM66
OKHUCIATEIHLHO-
65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBUTEJIbHBIC PEAKITUU 11.05.2027 : 00
https://m. . PS46Z5P
66 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 14.05.2027 ttps://m.edsoo.ru/QPS46Z5PU
PesepBHeIit ypok. O000mmICHME
Y CUCTEMAaTH3aIus U KOHTPOJIb
67 3HaHf/‘II\/’I o 1 18.05.2027 https://m.edsoo.ru/4ARH7M35NF
TeMme" . OKHUCIUTENLHO -
BOCCTaHOBUTEJIbHbBIE PEAKIIHI»
Peseprubliil ypok. O60011eHIE
68 Y CUCTEMATH3aIUs 3HAHUH 110 1 91.05.2027 https://m.edsoo.ru/7TDNRBZ948
Kypcy XUMHUH 8§ Kilacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
Menneneena

01.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX
1505 (Vi (0):]

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHWYECKUX BEUIECTB

Bupl xumudeckoit cBs3U U
THUIBI KPUCTATUIMUECKUX
peETOK

KonTponshnas pabora Nel no
teme «lloBTopenue u
yrayOseHne 3HaHU OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay

04.09.2026

08.09.2026

11.09.2026

15.09.2026

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/MWTOIWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

Knaccudukanmst xumuaeckux
PeaKIui 1o pa3InYHbIM
MpU3HAKaM

18.09.2026

https://m.edsoo.ru/X8XAE7E2J

[TonsiTe o ckopocTn
XUMHUYECKOW PEaKIUH.

22.09.2026

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IIoHsTHE O TOMOT€HHBIX B
TCTECPOICHHBIX pCAKIUAX

IToHATHE O XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLIME HA CKOPOCTh
XUMHUYECKOW PEaKUUU U
ITOJIOKEHHE XMMHYSCKOT0O
paBHOBECHS

25.09.2026

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU

Teopus 3MeKTPOINTHYECKOM
nucconuanuu. CuiabHbIE U
ci1a0ble AIEKTPOJIUTHI

Honnble ypaBHEHHS peakiui

29.09.2026

02.10.2026

06.10.2026

https://m.edso0.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYEeCKHE CBOMCTBA KUCIOT
W OCHOBAHUM B CBETE
MpeJICTaBICHH 00
JJIEKTPOJIUTUYECKON
JHUcCcOoLIalu

09.10.2026

https://m.edsoo.ru/8HH81YVXI

13

XuMHUYecKrue CBOMCTBA COJICH B
CBETE MpeACTaBlIeHUI 00
AIEKTPOTUTUYECKOM
JIUCCOITUAITIN

13.10.2026

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsTHE O TUIpONH3E CONEH

O060061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

16.10.2026

20.10.2026

https://m.edsoo.ru/9JFRAVE8W

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[IpaxTuueckas padora Ne 1.
«Pemienune
9KCIIEPUMEHTAIBHBIX 337t

23.10.2026

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponsHas padora Ne2 mo
TeMe «DIEKTPOIUTHUECKAS]
aucconyanus. XMMUYECKHe
pEaKLMU B pacTBOPAX»

06.11.2026

https://m.edsoo.ru/9RKLZDNUX

18

19

20

21

22

OO61as xapakTepuCcTHKa
rajoreHoB. XuMHYECKHE
CBOICTBa Ha NMPUMEPE XJI0pa

XnopoBogopoa. CossiHast
KHCIIOTa, XUMUYECKHE
CBOICTBA, MOJTY4YEHHE,
HpUMEHEHNUE

[TpakTiueckast pabota Ne 2 o
teme «llonyuenue conssHOU
KHUCJIOTBI, U3yUYEHHE €€
CBOWCTB»

Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKLUM, ECIH
OJIMH U3 PEareHTOB JaH B
H30BITKE

OO11ast xapakTepUCTHKA
aneMeHTOB VIA-rpynmbl

10.11.2026

13.11.2026

17.11.2026

20.11.2026

24.11.2026

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI15H070F

https://m.edsoo.ru/VMWKERSEP

23

AnoTpomnHbIe MOIUDUKAITIN
cepbl. Haxoxienue cepsl 1 e€
COEJIMHEHUH B IPUPOJE.
XUMHUUYECKUE CBOWCTBA CEPBI

27.11.2026

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoj1, CTpOEHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOICTBA

01.12.2026

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepsl. CepHas

KUCIIOTa, (PU3NIYECKUE U
XUMHYECKHE CBOMCTBA,

IpUMEHEHHE

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIIUH,
JIe)KAIUe B OCHOBE
IPOMBIIIJICHHOTO CItoco0a
MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH cpebl
COCIMHEHUSIMU CEPbI

08.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Brrunciienue MaccoBOM 10U
BbIXOJa HpOILYKTa peaKHI/II/I

11.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO1m1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA

15.12.2026

https://m.edsoo.ru/\WVAHRMB976

29

30

AMMHuak, ero puznueckKue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUe U IPUMEHEHHE

[IpaxTuueckas padora Ne 3 o
teme «llonydyenne amMmuaxa,
W3Y4YEHUE €r0 CBOMCTB»

18.12.2026

22.12.2026

https://m.edsoo.ru/HZAYE5SF13

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHas KHCIO0Ta, €€
bu3HYeCcKre U XUMHUIECKHE
CBOMCTBA

25.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KQ4E€CTBE
MHUHEPAIbHBIX YA0OPEHHIA.
XUMHUYECKOe 3arps3HEeHne
OKpY’Karollen cpebl
COEMHEHUSMH a30Ta

29.12.2026

https://m.edsoo.ru/5SHBKCIQCB

33

dochop. Oxcun pocdopa (V)
u GocopHas KUCIOTa,
bu3ruecKre ¥ XUMUYECKHE
CBOMCTBA, MOJYYCHHUE

12.01.2027

https://m.edso00.ru/GDQJSO3WP

34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAITBHBIX
yaoOpeHui. 3arpsi3HeHne
IpUPOAHOI cpeanl hocharamu

15.01.2027

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

38

Yraepon, pacipocTpaHEHHE B
npupoe, Gu3nYecKue u
XMMHYECKHUE CBOMCTBA
Oxkcunsl yruepoza, ux
(buU3HYECKHE M XUMUICCKHEC
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

VYroanHasg KUCIoTa U €€ COJIN

[IpakTuueckas padora Ne 4 o
teme "[lonyuenne

19.01.2027

22.01.2027

26.01.2027

29.01.2027

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.eds00.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

YTIIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

39

[TepBoHauanbHBIE MOHATUS 00
OPraHUYECKHX BEIIECTBAX KaK
0 COCIMHEHHUX yTiiepoja

02.02.2027

https://m.edso00.ru/30T1Z2109Z

40

41

42

Kpemuunii u ero coequHeHus

[TpakTuueckas paborta Ne 5.
Pemienne skcnepuMeHTaIbHBIX
3a1a4 1o reme «Baxueiiue
HEMETaJUIbl U UX COCIUHEHUS»

KonTponbnas paborta Ne3 mo
TeMe «BaxkHeilrie HeMeTaIbl
U UX COCTMHEHUS

05.02.2027

09.02.2027

12.02.2027

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z

https://m.edso0.ru/S85J9UGH3

43

44

45

OO61as xapakTepuCcTHKa
XAMUYECKHX DJIEMEHTOB —
MeTauioB. MeTamindeckast
CBSI3b U METaININYeCKas
KpUCTAJUITMYECKasl pelIéTKa.
dusznueckre CBOMCTBA
METAaJLJIOB

XUMHUYEeCKHE CBOMCTBA
METaJJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METAILIIOB

O61ure crocoOb! MOTyUYeHUs
meTtasuioB. CIijiaBbl.
Brruncnenus no ypaBHeHUsIM

16.02.2027

19.02.2027

20.02.2027

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

XUMUYECKUX PEAKLUMN, ECIIH
OJIUH U3 PEareHTOB COACPIKUT
puMecH

[TonsaTHe 0 KOppO3UH

4 https://m.edsoo.ru/4FIGDOWOW

6 METAILIOB 26.02.2027  TRe-EEs00.

47 IlemouHbIe MeTaILIIbI 02.03.2027 https://m.edsoo.ru/X1B4BPUW?2
OKCH/IBI ¥ THIPOKCHIBI HATPHS

48 https://m.edso0.ru/Q4DX0G3U9
W KAyt 05.03.2027 P <
[Ilenouno3eMeNIbHBIE METATIIbI

49 https://m.edsoo.ru/REOCDY0K6
— KaJIbIIUHA U MarHui 09.03.2027 D
Baxwueiimme coequaeHus

50 https://m.edsoo.ru/CJR96CMZA
KAIbIA 12.03.2027 F 2
e

51 _.eCTKOCTB BOJBI 1 CNIOCOOE! https://m.edsoo.ru/WFMBFTTTP
e€ ycTpaHeHus 16.03.2027
[IpakTuueckas padbora Ne 6 o

52 TEME ")KéfTKOCTL BOJII)I"I/I 19.03.2027 https://m.edsoo.ru/NFIROKB8J
METO/IbI €€ yCTpaHEHUS
O06o061IEHNE U
cUCTeMAaTHU3alus 3HaHWH 110

https://m.eds00.ru/O5PXGG1BE

>3 teme "lllenounsie n 23.03.2027 DS EA800.1L
[IEJT0YHO3EMEILHBIE METAIUIEI"

54 AmroMuHui 96.03.2027 https://m.edso00.ru/9ZJ8RD1TV

55 AMQOTEpHEIE CBOTCTBA hitps://m.eds00.ru/NISKI10J5
OKCHJIA U THIPOKCH 1A 06.04.2027 P, '

56 Keneso https://m.edsoo.ru/F20NJR5SR

09.04.2027



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR

57

OKCI/II[BI, TUAPOKCUIBI U COJIN
xenesa (1) u xemesa (1)

13.04.2027

https://m.edsoo.ru/IRTUBLAMP

58

59

60

61

62

63

O060061EeHNE U
cUCTeMaTHU3alus 3HaAaHUN

[TpakTuueckas padota Ne 7.
Pemenue sxciepuMeHTATbHBIX
3azad4 mno reMe «BaxxHeinume
METaJUIbl U UX COCTMHEHHS

Brluncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIui, eciiu
OJIMH U3 PEarcHTOB JIaH B
W30BITKE U COJICPKUT
npuMecu. Berauciienus
MacCOBOM JOJIY BEIXOJ1a
MPOJIYKTA PEAKIINH
O06o06mIeH e U
cHcTeMaTu3amys 3HaHuH 110
TeMe "BajkHel11e MeTaibl |
UX coequHeHnsa"

Konrtponsnas padora Ne4 o
TeMe «Bakaelime MeTalibl U
UX COCIMHCHU

BemectBa u matepuansl B
MMOBCETHEBHOM KU3HU
YyeJIoBeKa

16.04.2027

20.04.2027

23.04.2027

27.04.2027

30.04.2027

04.05.2027

https://m.edsoo0.ru/NAON6HGKZ

https://m.edso0.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edso0.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN

https://m.eds00.ru/OFI132JMTO0

64

XUMHUYECKOE 3arpsi3HEHNE
OKPYXaIoIIe Cpeabl

07.05.2027

https://m.edso0.ru/QANGYEYOQI



https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI

Ponp xumuu B perieHun

65 1 https://m.edso0.ru/18Q203Y 28
9KOJIOTUYECKHX MTPOoOIeM 11.05.2027 ps:fim.edsoo. I 8Q
PesepBHriit ypok. O000mIcHHE

7| 1 https://m. .Tu/DT1BA 4

66 u CI/I(:‘TeMaTI/I3aI_II/I$'I‘ 3HaAHHH 110 14.05.2027 ps://m.edsoo.ru/ S5U
Teme''HemeTamint
PesepBHbIil ypok. O60011IeHIE

67 5| 1 https://m. .TUu/P52TJZNXV
u CI/IC:I'“CMaTI/IBaI_I'I:Iﬂ 3HAHUH 110 18.05.2027 ps://m.edso0.ru/P52TJ
TeMme "MeTaimisl
PesepBubiit ypok. O000meHme

68 WA CUCTEMATU3aLMs 3HAHUH 110 1 91.05.2027 https://m.edsoo.ru/TMK36TJZG
Kypcy XuMuu 9 kiacca

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




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 JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKasl peakiius,
KIacCUPUKALMS ~ peaklMii: peakiuu  COCAMHEHUsS, PpPeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUU U

MNPHUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS q)OpMy'J'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MacCChl BCHICCTB,
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

YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEITIOBOMY 3D 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)
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHITHUN: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

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  COOTBETCTBYIOUIMX  XMMHUYECKHUX
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 (BOJAOPOJA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIE 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 m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTanb, pPaAUyC aToma,




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

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
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  I[MOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XuUMUYECKHX  diemeHtoB  JI.W.
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,
AJIEKTPOJMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT JUCCOIMALMS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHYECKas CBA3b (KOBAJCHTHAs, WOHHAs,




1.2

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

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON NUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiuu

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

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYICCKHUX npeBpameHHﬁ B pas3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB I10 IMOJIYYCHUIO U CO6I/IpaHI/IIO

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

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHMYECKHUX BEIIECTB

ITo Teme: «XuMus 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-CIEJACTBEHHBIX CBSI3€M — JUIsI HU3Yy4YCHHS
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 XUMHHU. UNCTHIE BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

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

XuMuueckas Q)opMyna. BasleHTHOCTE aTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAad Macca. MaccoBasgs HOIS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKknue U XMMUYECKHE BJICHUSA. XUMHUUYECKasl PEAKUs U €€ IpPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEHIECTB.  XUMHYECKHE  YPaBHEHHS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COenMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B T1ab0paTopun U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
o0opyioBaHHEM, HM3Y4YCHHE W ONHCaHWe (U3UIECKUX CBOWCTB 0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCIOTOW) SIBICHHH, HAOMIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




comu Meau(ll), u3yuenmne cnocoboB pazaenneHus cMecei (C TOMOIIbI0 MATHHUTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MOJIeI€M MOJIEKYJI (IIApPOCTEPIKHEBBIX)

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). Okcunpl. Ilpumenenue kucinopona. CrnocoObl
HOJy4eHHs KUCIIOpOoJa B JIAOOpAaTOpUU M HPOMBIIUICHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLys KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakluu. TOIIMBO: yroib U METaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

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 pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoOB B Mpupojie U B KU3HU uenoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE
cBOMCcTBa OKCUAOB. [loiryueHne okcuaoB

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

ocHoBaHui. [Torydenue ocHOBaHUM

2.8

Kucnotel. Knaccudukamust kucinor. Homenkinarypa kucinor. @uszndeckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknatypa cosieit. @U3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HA0JI0/IeHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacno3HaBaHUE U HW3Y4YEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJbl C METAJUIAMH
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHUE O0pa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPAacKM HMHIMKAaTOpPOB B PAacTBOpax KHUCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajulaMH, peakUuid HeWTpaau3aluu, IoJydYeHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBopa coJid, pelieHNe HKCIEPUMEHTAIbHbBIX 3aj1au 1o TeMe «BaxHneime

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

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

BOCCTAHOBUTCIIbHBIC PCAKITUN

[TepBple MOMBITKU KIACCH(PUKAIUK XUMHUYECKHX dJIeMEeHTOB. [loHsTHE 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. KopoTkonepuonnas ¥ 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. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. 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 Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI 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 OKHMCICHUS XUMHUYECKUX 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. [loHATHE O XHMHYECKOM
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

XYUMUYECKUN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJETSMHU KPUCTATUYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
anMasa), CIOXHBIX BEIIECTB (XJIOpHUA HATPHUA); UCCIETOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHBIX (AKTOPOB;
WCCIIEIOBAaHUE  DJIEKTPOMPOBOAHOCTH  pPAacTBOPOB  BEHIECTB, IpoIliecca
JUCCOIMAITMN  KHUCJIOT, MIeJIoYeld W coleid (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); MPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOMUX MPHU3HAKU
MIPOTEKAHUs peaKINii HOHHOTO 0OMeHa (00pa3oBaHUE OCaIKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTETHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrmo3HaBaHHE HEOPTaHMYECKUX BEIIECTB C TIOMOIIbI0 Ka4eCTBEHHBIX

peaxiuii Ha HOHBI; pellieHNe SKCIIePUMEHTAIbHBIX 33/1a4

Hemeramie! 1 ux COCUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XMMHUECKHUE CBOWCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS 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 XHUMHUYCCKHUC CBOﬁCTBa, MOJIyUCHHUC U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noJy4eHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEPAIbHBIX yJIO0OpeHHH. XUMHUECKOE 3arpsi3HEHHE
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GHUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosrydeHue. McmonszoBanne (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMSA. YIJIEpOoJd, aJIOTPOIHbIE

MOIU(UKAIMH, PACIPOCTPAHEHUE B MpUpPOAe, (U3NUYECKHE M XUMHUYECKHE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupojae. OKCuabl yriepoaa,
X (U3NYECKUe W XMMUYECKHE CBOMCTBA, JICHCTBHE Ha YKHBBIC OPTraHHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yriuepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMAaTa; 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, IPOMBIIUICHHOCTH 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 kpemMHus(1V) n kpemHueBoit kucnote. CUIMKAThl, UX MCIIONb30BaHHE
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 00pa3IlOB HEOPTaHMUYECKUX 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); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BaHHWE BHICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YIOOPEHHUIA; MOTydeHHEe, COOUpaHUe, paclio3HaBaHNE
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEICHUE KAaYEeCTBEHHBIX PEAaKLMH Ha MOH

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




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPUANIOB); U3yu€HHE MOJeNell KpUCTAJUIMYECKHX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHE KadeCTBEHHBIX peakuuid 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 COEAUHEHUS))

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 KpUCTaIM4ecKas pemérka. ONeKTPOXUMHUYECKUN DS

HaIPSKEHUN METaJIOB

3.2

3.3

du3nYecKue U XUMUYECKHE CBOMCTBA MeTatoB. OOIIHe CIIOCOOBI MOTy9ICHUS
MeTansoB. [loHsTHE 0 KOPPO3UU METATIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U HUX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KalbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl M Kalblks. BakHEHWIIHME COCIMHEHHS Kbl (OKCHII,

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

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. MenneneeBa; cTpoeHHE aToMa; HaxoxkJeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. 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. Okcuipl, ruapokcuabl U conu xkenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIIOB); MCCIEIOBAaHUE CBOMCTB ECTKOM BOIbI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLIUN Ha HOHbI
(MarHus, Kanublms, amoMuHusA, 1uHKa, keneza(ll) u sxemesa(lll), memu(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
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

XUMHYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepuaoB (CTEKIIO0, CIJIaBbI

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 TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIXKEHUSX
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

o01rero 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
HEOJIHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAsi W MOJIEKYJApHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHSIsI), 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 NPOUCHTHAA




2.2

2.3

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

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 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, TMPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BJIMSHUE BEIIECTB U XUMUYECKHUX IMPOLIECCOB 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(POPMALIUU
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‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d




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

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHO)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, 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
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS 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 BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,

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

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 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIATh (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 XMMHUYECKUX PEAKIUNd M HAXOAUTh KOJIMYECTBO
' BeIeCcTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUYCHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMEHHE C(OpPMYIHpOBaTH MpoOIeMy Hu
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM JKH3HU, ITPABIIIAMU ITOBEIACHUS B
12.3 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON 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 OCYIICCTBJICHUA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHHUE KHUCIOpPOJa M H3Y4YEHHE €ero CBOMCTB; IIOJyueHHUE
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 HHIAUKATOPOB (;rakmyca, METHIIOpAHIKa 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, PaCTBOPUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa 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-, d¢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- 1 MUKPOMHpE, OOBACHATH IPHYUHBI MHOTOOOpa3us BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CrocoObl pa3zienenus cMeceit

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYECKHX
3JICMCHTOB. HpOCTBIG H CJIOKHBIC BCIICCTBA.
XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenpbHas aToMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nyuecKkue U XMMHUUYECKHUE SBIICHUS. XUMUYECKas peakuus U €€ MpU3HAKH.

3akoH COXpaHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepmonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsizb. KoBajleHTHast (TOJisAipHAsE M HEMOJSIPHAsl)  CBSA3b.
DNEeKTPOOTPUIATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CBs3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PpEIETOK (aTOMHAasl, HOHHAs, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. 3JICKTpOXHMI/III€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THAPOKCUIOB alllOMMHHUA, JKeje3a, UuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEPHBIX THAPOKCU/IOB

OOmre XMMHUYecKre CBOWCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonyuyenue, cobupanue, pacro3HaBaHHE BOAOPOJA, KHUCIOPOJA, aMMHaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu
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[Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OTYYCHHUSI METAJIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U BJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
[Ipoueccel  OKMCIEHMSI W BOCCTAHOBJEHHS.  OJEKTPOHHBIM  OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IMPOTCKAHUA peaKuHﬁ HOHHOI'O O6MCH8.,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

Beniecta m marepuanbl B NMOBCEIHEBHOM >KM3HM 4YesloBeKa. be3ornacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluii B J1abopaTOpUu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIeHNH HKOJIOTHYECKUX MpobiieM. YCHileHHe MapHUKOBOro »(dekxTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMHHMNA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPUH, YKCYCHAs KUCIIO0TA).
[TonsiTie 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: XKUPAX, OCIIKaX, YIIIeBOIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Y4ueonnk xumun 1is 8.9 kinacca .ABtop I'abpuensinQ.C.,OcrpoymoB

HN.I'.,.CaaankoB C. A.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



