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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coziepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XHMHH CIYXHUT OCHOBOW Jisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPYrOoMy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPEN TaKUE e, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIero MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B Hemenw), B 9 kimacce — 68 wacoB (2 dYaca B HEIENIO).

B cootBercTBMM ¢ MeETOOUMYECKHUMHU PEKOMEHIALMSIMUA U MOPSAKOM
peanuzauud  NpodecCUOHATBLHOTO MHUHHUMYMA, M3JI0KEHHBIMH B  IHCbME
MunucrtepctBa npocsemieHuss Poccuiickoit @eneparuu ot 17 aBrycra 2023 roaa
Ne JII'-1773/05" B comepkaHwe # TEMATHYECKOE IUIAHUPOBAHUE pabouei



IpOrpaMMbl  BKIIIOUEHA HNPOPOPUEHMAYUOHHASI COCMABIAIOWAs, KacaroIascs
o3HaKOMJIeHUs1 ¢ mpennpustusmu T.0. Camapa u Camapckoil o6iacTé W TyTeu
nosyueHus npodeccuii B coorsercTBytonmx BY3ax u CCY3ax.



COAEPXKXAHUE OBYUEHUA

8 KVIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Pons XumMun B ®KU3HU 4YelOBeKa. Xumuueckue npogeccuu™.
Xumuss B cucreMe HaykK. Tenma u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BeliecTB. [loHATHE 0 METO/IaX MO3HAHUS B XUMHH. UNCThIE
BelecTBa U cMecu. CriocoObl pa3iesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie u ci0XHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAsA MOJIEKYJISIpHAs Macca. MaccoBast 1ol XUMHYECKOTO 3JIEMEHTa B
COCTUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COETMHEHUN.

dusnueckre U XUMUYECKUE SBICHUSI. XUMUYECKasi peaklys U e€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Kpamkuii  0630p npogeccuu xumuka — uccreoogamens, XuMuKa-
cunmemuxa. *

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW TMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢usznyeckux (IUIaBlIeHUWE BOCKa, TasHUE JIbJla, PAaCTUpPAaHUE caxapa B CTYIIKE,
KATICHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HaOII0eHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE T'MIPOKCHIIA
menu (I) mpu HarpeBanuu, B3aMMOICICTBUE KeJie3a ¢ pacTBOpoM coiu Meau (II),

U3yYeHUE CMOCOOOB  pa3feleHusi CMeceil: ¢ TOMOIIbI0 MarHura,
bunpTpoBaHWe, BBINApUBAaHUE, AUCTWUIALNA, Xpomartorpadus, MpoBEACHHUE
OYUCTKU TIOBAPEHHOW COJIM, HAOIIOACHUE U ONUCAHUE PE3YIbTATOB MPOBEIACHHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS MacChl, CO3JaHUE MOJeNei
MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Kpamxkuii 0630p npogheccuu nabopanma xumuvecxkou 1abopamopuu.




*  [Ipopopuenmayuonnas cocmasiaowas padouei npozpammsl (Oanee
8bl0€JIEHO KYPCUBOM)

Baxkueiiuue npeacTraBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HUYECKHE W XUMHUYCCKUE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] KuUclopoda B JabopaToOpuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoja B npupoje. O30H — ajuioTporHas Moaudukanus kuciopoaa. Kpamkoe
onucanue npouzgoocmea 340 "Camapckuti Kucnopoousiii 3a600".

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKuu. TOIUIMBO: yrojib M METAaH. 3arpsA3HCHHE
BO3/lyXa, YCWJIEHHE NapHUKOBOTO »3ddekTa, pa3pylieHHe O030HOBOTO CIIOS.
Kpamxuii 0630p npogeccuu xumuxa-skonoea.

Bopopon — snemMeHT u mpocrtoe BemectBO. HaxoxxaeHue Bogopoaa B
npupoje, Gu3MYeCKMe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHust. Kucmotel u conn.

MonspHabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpEI.
HacepilieHHbIe M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEleCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBaHUS.
Posb pacTBOpOB B MpUpOJI€ U B KU3HU 4YelloBeKa. KpyroBopor BoAbl B IPUPOJE.
3arps3HeHre TpUpPOIHbIX BoA. OXpaHa U OYMCTKA NPUPOAHBIX BOJ. 3HAKOMCMEO C
npogheccueti 1a6OPaAHMA XUMUHLECKO20 AHANU3A.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyrormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbe) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Duszmdeckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHui. PU3NUYECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuu. [lomyyenne ocHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
ITonydyeHue KUCIIOT.

Cosu. Homenknatypa cosieil. @U3M4ECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.



['eHeTnyecKkas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCOUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe€, ITOIYyYEHHUE,
cobupaHue, paclo3HaBaHWE W HW3YYCHHE CBOMCTB KHCIOpOJa, HaOI0cHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUSA W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
ONKMCAHWE WX CBOWMCTB, MOJYy4YeHUE, COOMpaHHE, PACIO3HABAHHE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJICOMATEPUAIIOB),
uccleoBaHne OOpas3lOB  HEOPraHMYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydeHue B3zaumojieiictBusa okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMHW, pPEeakUWil HEUTpAIW3alrH, ITOJTYyYEHHE HEpPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/Ia JAPYTMM W3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.

Heamenvnocmv xumuka-sxkonoea. M3yuenue 3acpazHeHHOCMU 6030yXad Ha
yauye, U3yYeHUue COO0EpHCaAHUsi Mmeepovlx npumecel 6 6030yxe, UCMOYHUKU
3azpsAzHenus: 6030yxXa 8 patioHe WKoabl (OOMAWHUL NPOEKN).

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHune arToMoB. XUMHYECKASl CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
TaJIOTeHBI, HHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

ITepunonnueckunt 3akoH. Ileproanueckas cucteMa XMUMAYECKUX DJIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBbI
[Teprnonnueckoit cucrembl xumuueckux emeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIbI JIEMEHTA.



Crpoenne atomoB. CocTaB aTOMHBIX saep. M30Tonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTU HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€HbIM U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA LHMHKA C pPACTBOpPAMHU KHCJIOT M WIENOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuy pa3ioKeHHsI, COSTUHEHU).

Mesrcnpeomemmnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: HAy4YHBIN (DAaKT, rumoresa, Teopus,
3aKOH, AaHaJlu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJEKTPUUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (M3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: armochepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIMA KPUCTATUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aIuyHbIM MPU3HAKAM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJIOKEHUE XUMUUYECKOTO
paBHoBecusa. OO0 «Hoesokylibbiuesckull 3a600 Kamaiuzamoposy - KpynHetiuiee
Cneyuanu3upoBanHoe  nNpeonpusimue  Nno  NPOU3BOOCMBY  KaAmaiuzamopos.
Camapckuil 3a8600 Kamaiuzamopos.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBiienue ypaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HWCIOJb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIEKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M [HCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BUIAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHOro oOMeHa. Y cioBusl MPOTEKaHMs PeaKIil HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHBbIE HWOHHBIC YypaBHEHMs peakuuid. CBoOWCTBa KHCIOT,



OCHOBaHMII W coJliel B CBET€ MPEACTABICHUNA 00 3IEKTPOIUTHUECKON
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOAHOCTH
pacTBOPOB BEUIECTB, MpolLEecca AUCCOLNUALNMA KHUCIOT, WIEJIOYEed U COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakuuu pas3jioKEeHUsI, COCIMHEHUs), PaclO3HABaHUE HEOPraHMYECKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJIoYaMH). XJIOPOBOAOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaxoXxJaeHue B mnpupone. DPapmayesmuyeckas npomviuiiennocms Camapckou
obracmu.

OO6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKkue cBOMCTBAa. OKCHUIIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENs Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuH,
Jekalue B OCHOBE IMPOMBIIUIEHHOTO CHOc00a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKlys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

AO «llpomcunmesy - npouszgodumenv cepHou Kuciomol 6 Camapckor
obracmu.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
bu3ngecKue U XUMHIecKue cBoiicTBa. KpyroBopor azora B nmpupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KHUCIOT H  CHEIU(PUUYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosyderue. Mcnonb3zoBanue QocdaToB B Ka4eCTBE MHUHEPAIBHBIX YJIOOpEHUN.
11AO  «KyuoviwesAzomy, I[IAO «Toreammuazomy (TOA3) — eedywue
Xumuueckue komnanuu ¢ Poccuu.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUpone, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOrius. KpyrosopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha J>KUBBIE OpPTraHU3MBI,
MOJYYEHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coM, uX (PU3MIECKHEe M XMMHUYCCKHE CBONCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SMCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBojgax — U ux
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOpPraHWYECKUX  CoequHeHuil. [lpeonpuamus  negpmenepepabamvisarowelt
npomwiutnienHocmu Camapckou ooaacmu.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemMHUs B mpupozae. OOmme mnpeacTaBieHUsT 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHUS



CTPOUTEIbHBIX MAaTEpPUAIOB B IOBCEIHEBHOW KU3HU. 3aso0 "Camapcxuii
Cmpotichapgop".

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAOIMME (PU3NUECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJEHUE Mpollecca OOyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YCHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (hochaT-uoH U U3yuyeHUe MPU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTainueckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKass  pelI€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl X OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) W WX TPUMEHEHHE B OBITYy M MPOMBIIUICHHOCTU. Memannypeuueckoe
npouszeoocmeo Camapckou obnacmu: Camapckuil Memauiypeudeckuil.  3a600
(CM3), Tonvammunckuti JaumetHo-mexanudeckutt 3a600 (Ruskat)) OOO



«Peaxyuonnvie mpyovry u OO0 «/lumetnviii 3a600 Cam3AC». Obyuenue 6
Camapcrom Memaypeudeckom KoJieoxce.

[Ilenounsie mMeTamnel: nonoxeHue B [leppoanyeckon cucremMe XMMHYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbI U
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3N4YeCKne U XUMUYECKHE CBOMCTBA MarHus
U Kanblusa. Baxuelive coequHEHHUS Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HaXOXICHUE B Ipupojic. Pu3nyueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCHIbI, THIPOKCHIBI U conn keresa (I1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0O0pa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIL30BAHME  BHIECOMATEPHATIOB), MPU3HAKOB  IPOTEKAHUSA
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, KajJbllUs, aJIFOMUHUS, IIMHKA, JKeJe3a
(IT) u xenesza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM uelioBeka. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKHUX peakiuii B ObITy. [lepBas momorns npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas 0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B pemieHun SK0JIOrHYECKUX



npobnem. [Ipobaemwvr skonocuu Camapckou obaacmu. Ilpogheccuonanvruvie
obsazanHocmu  xumuxa-skonoea.  O3nakomieHue ¢ 80CMPEOOBAHHLIMU,
NEePCHeKMUBHBLIMU NPOpeccusimu, ¢ NPUOPUMEMHBIMU KIACMEPamu U Ompaciamu
cneyuanuzayuu IkoHomuku Camapckoeo pecuona.

Xumuueckuii IKCnepumMeHm:

M3yueHne oOpaslloB MaTepualioB (CTEKJIO, CIUIABHI METAIJIOB, MOJIUMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHATHH, TaK W TOHITHH, SIBJSIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
IKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJeb, SIBICHHUE, MAaPHUKOBBIN
a3 deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duszuka: Martepus, aToM, OJIEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIH]I,
W30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsii, MPOBOJIHUKH,
NOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTATUTMYECKAs
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU M HOPMaMHU IMIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3YJNbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauaiora W (W) AUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaraéMble B YCIIOBUU 3aJJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PacTBOP, MAccoBas JOJIsl BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aIMIO, KIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpPOAA M KHUCJIOpPOJAA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas pemeéTka, KOppo3Hus METaslIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBS3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B TMEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBujia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA
1 yenoBeka. Tena u BeecTa 1 bubmmorexa [TOK
' » 02.09.2025  https://m.edsoo.ru/ff0d210c

Xumuueckue npogheccuu

5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHUHU 03.09.2025  https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia
paboThl B 1a00paTOpUN U IPUEMBI

3 oOpaitieHus ¢ 1abopaTOpHBIM 1 bubnuoteka [JOK
oOopynoBanuem» Kpamxkuii 0630p 09.09.2025  https://m.edsoo.ru/ff0d23dc
npogeccuu 1a60paHma XUmMu4eckou
nabopamopuu.

4 Yucrele BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [IOK
pazzieneHust cmecei 10.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

8 . PHMEP 16.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMM)»
bubmuorexa [JOK

0 ATOMB H MOJICKYIIbI 1 17.09.2025  https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB 23.09.2025  https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

24.09.2025  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LHOK
YPPHOE Y1 30.09.2025  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmyia. BaaeHTHOCT bubmmorexa [JOK
MY 01.10.2025  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHOcCuTeNBHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 07.10.2025  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuoreka [JOK
9JIEMEHTA B COCMHEHUH 08.10.2025  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MougsipHas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKUE SBICHMUS. bu6mmoreka [IOK
XuMHu4eckasi peaxius 15.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEAKIIUM 21.10.2025 @ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuoteka [JOK
XVMHYECKUE YpaBHEHUS 22.10.2025  https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIM4uecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorera [JOK
. P 28.10.2025  https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMHUuecKuX peakuui
18 (coemuHEeHNS, pa3IOKECHUS bubmmorexa [JOK
P ’ 20.10.2025  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoneaucT. O600IIeHe U bubmmorexa [JOK
e, o 12.11.2025  https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alusl 3HAaHUH
20 KonTtponpHas padora Nel mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4

«BelecTBa 1 XUMUYECKUE PEAKITUI 18.11.2025  https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3nyxa. Kucnopon — snemeHT u bubmmorexa [JOK
AR PO 19.11.2025  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
e B ’ 25.11.2025  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CniocoObl MoTy4eHHs KHCIOpOo/ia B
71a00paToOpUU U MPOMBIIUIEHHOCTH.
23 [Ipumenenue kucnopona. Kpamkoe bubmorexa LHOK
P posa. P 26.11.2025  https://m.edsoo.ru/ff0d497a
onucanue npouzeoocmea 340
"Camapckuii Kuciopoouslii 3a600".
TennoBoii 3¢ ekt XuMuIecKoi

24 peaKuuu, MIOHATUE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U 02.12.2025  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIUIX
TonnuBo (He(Th, yroiab U METaH).

o5 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro bubnuotexa [JOK
npenoTBpaiieHus. Kpamkuii o63op 03.12.2025  https://m.edsoo.ru/ff0d4c4a
npogeccuu XumMuka-3xon102a.

[TpakTiueckast padorta Ne 3 o Teme
26 «[Tonydyenue u coOMpaHue KHCIOpoIa bubmorexa HOK
v . P poa, 09.12.2025  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY

97 Bonopon — snemeHT u nipocroe bubmuorexa [IOK
BemecTBo. Haxoxxnenue B mpupoie 10.12.2025  https://m.edsoo.ru/ff0d4dd0

28 dusnveckue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bozopoaa. [Ipumenenue Bogopoaa 16.12.2025  https://m.edsoo.ru/ff0d4ddo

29 [ToHsTHE O KUCITOTaX M COJISX bu6mmoreka [IOK
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17.12.2025  https://m.edsoo.ru/ff0d50d2

30 CniocoOsI 1oTydeHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTopuu 23.12.2025  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme

31 «ITonyuenne u cobupanue BogopoIa bubmorexa OK

7 P AOPOAS, 24.12.2025  https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €T0 CBOMCTBY»

32 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [HOK
ABoraapo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4yecTBa

33 BEII[ECTBA r'a3a 10 €ro M3BECTHOM bubmorexa LHOK

. ; Y 13.01.2026  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brruucienust 00bEMOB ra3oB 1o

34 ABHCHMIO PEAaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peaxt . 14.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BO/JIbI 20.01.2026 = https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 bubnuoteka [JOK
WHIUKAaTOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Boga kak pactBopurens. HachleHnHbie

€HACHIIIE € PacTBOPBHI.
A B B pactBope. 27.01.2026  https://m.edsoo.ru/ff0d5b40
3naxomcmeo ¢ npogeccueii
1AO0panmMa XumMu4ecko2o aHaiusd.
[IpakTuueckas padota Ne 5 mo Teme

38 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK
onpeneaéHHON MaCCOBOM JT0JICH 28.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponpHas padora Ne2 o teme bubmuoreka [JOK
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«Kucnopoa. Bogopox. Bona» 03.02.2026  https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa 04.02.2026  https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ P 10.02.2026  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCCU(PUKALIHS, bubnuoreka [JOK
HOMEHKJIaTypa 11.02.2026  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 17.02.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bubnuoteka [JOK
HOMEHKJIaTypa 18.02.2026  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexa [HOK
KHCIIOT 24.02.2026 = https://m.edsoo.ru/ffOdfee?
Co cpeaHue): HOMEHKIATypa,
46 CH(J)Ici)éI)II) nﬁﬂ )e;miw XI;K;IHEZSKHG bubmorexa HOK
y YR 25.02.2026  https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUUECKHUX 03.03.2026  https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 I'eneTnyeckas cBs3b MEXKy KiaccaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCAMHEHUI 04.03.2026  https://m.edsoo.ru/00ad9a50
49 O06o0menne u cucTeMaTru3aIus bubnuotexa [JOK
3HaHUHI 10.03.2026  https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmmorexa [JOK
P 11.03.2026  https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

51 XHMHYECKHX 3JIeMeHTOB. [loHsATHE O bubmorexa HOK
' 17.03.2026  https://m.edso0.ru/00ad9ffa
TPYIIIAxX CXOTHBIX AJIEMEHTOB
[Ieproanueckuii 3aK0H U
52 [Tepuoaudeckast cuCTEMa XUMUYCCKUX bubmorexa HOK
P 18.03.2026  https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Tepuoapl, TpyIIIbI, MOATPYIIIILI bubmorexa LIOK
PHOABL TPYIHEL HOATPYH 24.03.2026  https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. COCTaB aTOMHBIX bubnnorexa [HOK
sep. M3oTombl 25.03.2026 = https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000JI0YCK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit bubmorexa [JOK
07.04.2026  https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA T10 €T0 MOJIOKESHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 08.04.2026 | https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIsL pa3BUTHS HAyKH U nipaktuku. J. 1. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, TIEATOT U 14.04.2026  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
PesepBHbIil ypok. O6001IcHNE 1
58 CI/ICTIC)MaTI/BZp ust ?,HaHI/II7IIlI / bubnnorexa [IOK
. 1 15.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepodHas paboTa
KonTtponbHas padora Ne4 o reme
59 «Ctpoenue aromay / Beepoccuiickas bubmorexa HOK
P P 21.04.2026  https://m.edsoo.ru/00adb486
npoBepouHas pabora
60 DIIeKTPOOTPULIATEITLHOCTH aTOMOB bubmuorexa [JOK
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XUMHYECKHX 3JIEMCHTOB 22.04.2026  https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o1 Honast Xumiteckas cesh 1 28.04.2026 https://m.edsogru/OOadac34
62 KoBasieHTHas nosisipHas XuMHUYECKast 1 bubnmoreka [JOK
CBSI3b 29.04.2026 = https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenosssipHas XUMU4ecKas 1 bubmumoreka [IOK
CBS3b 05.05.2026  https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o4 (Crenetth OKHCIICHI L 06.05.2026 https://m.edsogru/OOadae28
65 OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE 1 bubnnorexa [HOK
peaKIuu 12.05.2026 = https://m.eds00.ru/00adb076
bubmuorexa [JOK
06 ORUCITHTEIH i BOCCTAHOBHTEIIH 1 13.05.2026 https://m.edsogru/OOadbO76
PesepBHslit ypok. O600111eHNE U
67 CHCTeMaTH3aIlnsl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoenne aromMa. XuMHU4IecKast 19.05.2026 = https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alrs 3HaHUI 20.05.2026  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuonnueckuii 3akoH. [lepuoanueckas
1 CI/IfTeMI; XAMHYECKHX BHCMIC)HTOﬂB AU 1 bubmorexa HOK
o 03.09.2025  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [IOK
P P 06.09.2025  https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnorexa [JOK
HEOPTraHWYECKUX BEIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2
4 Bubl XuMuueckoi CBA3U 1 TUIIBI 1 bubmuoreka [IOK
KPUCTAJTIMYECKUX PEIIETOK 13.09.2025 @ https://m.edsoo.ru/00adbact
KoHntponbhas padora Nel mo teme
5 «HOBI;O eHI/IelI:/)I nyOIeHrne 3HAaHUH 1 1 bubmorexa LOK
P Yy 17.09.2025  https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
6 Knaccudukanms XuMuueckux peakiuii 1mo 1 bubmuoreka [IOK
Ppa3IMYHBIM TIPU3HAKAM 20.09.2025  https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHYECKON PEaKIIHH.
7 [ToHsITHE O TOMOTEHHBIX 1 F€TEPOTCHHBIX 1 bubmorexa HOK
P 24.09.2025  https://m.edsoo.ru/00adbe9a
peaKusIx
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
®DakTOpHkI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peaKINK U TIOJ0KEHUE
8 Xxummuyueckoro pasHosecus. OO0 1 bubmmorexa LIOK
. p . 27.09.2025  https://m.edsoo.ru/00adc28c
«Hoesoxkytibviuwesckuii 3a600
kamanuzamopogy. Camapcxuii 3a600
Kamanusamopoa.
9 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bubnmoreka [JOK
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01.10.2025 | https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bubnmnoreka HOK
CunpHbI€ U cllabble JIEKTPOIUTHI 04.10.2025  https://m.edsoo.ru/00adcd68
11 HouHble ypaBHEHUS PeaKIIUi buGnuorexa [IOK
P pearh 08.10.2025 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUU B
12 CBETE IIPEACTABIEHNAN 00 DIEKTPOIUTUYECKON bubnnorexa LHOK
peAt P 11.10.2025 https://m.edsoo.ru/00add5d8
U CCOLMAAN
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubnnorexa [JOK
pea P 15.10.2025  https://m.edsoo.ru/00add8b2
U CCOLMAIAN
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP 18.10.2025 | https://m.edsoo.ru/00add9d4
. bubnuorexa [IOK
1
> O6obmenne u cucTemaTH3aIA HAHMH 22.10.2025 | https://m.edsoo.ru/00addd12
KonTtponbHnas padora Ne2 o teme
16 «IIIEKTPOIUTUYECKAS TUCCOLMALHS bubnmorexa [JOK
p A HHARL. 25.10.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»
17 [Tpaktnyeckas padora Ne 1. «Perienue bubmuoreka [IOK
SKCHEPUMEHTAIIbHBIX 3a7a1» 29.10.2025  https://m.edsoo.ru/00addbfa
18 OO0mras XxapakTepucTHUKa rajJoreHOB. bubnuotexa [JOK
XVMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa 12.11.2025  https://m.edsoo.ru/00addfe2
Xaoposogopon. ConsHa CIIOTa,
19 x:IIMquc;IH: cJBloﬁCTJ?aH ;OI;H J::Hzle bubnnorexa [JOK
’ yi ’ 15.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpaxkTuueckas padora Ne 2 o reme
20 «[TomyueHnune COIIHON KUCIOTEI, U3y4EHHUE €6 buGnnorexa [JOK
. i Y 19.11.2025 https://m.edsoo.ru/00ade348
CBOWCTB»
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX
21 €aKI[UH, €CIIH OJUH U3 PEareHTOB JaH B bubmmorexa TOK
PEAKIUIH, A p A 22.11.2025  https://m.edsoo.ru/00ade488

u30bITKEe. Dapmayesmuyeckas
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npomviunenHocms Camapckoti ooracmu.

OO0mas xapakTepucTuka 3JeMeHTOB VIA-

bub6nmoreka [IOK

22
TPYIIBI 26.11.2025  https://m.edsoo.ru/00ade64a
AJI0TpONHBIE MOIU(DUKAIIUN CEPBHI.

23 Haxomp eHHe ce Ij I/I(peé ch)Ie I/IHeI;-II/Iﬁ B bubmorexa LIOK

! P fl 29.11.2025  https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHEe CBOICTBA cephbl

24 CepoBoaopo]i, cTpoeHHE, PU3HUECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA 03.12.2025  https://m.edsoo.ru/00ade802

o5 Oxkcunel cepol. CepHast KHCIIOTa, (hU3HUECKUe bubnnorexa [JOK
U XUMUYECKUE CBOWCTBA, IPUMEHEHUE 06.12.2025  https://m.edsoo.ru/00adea28
XUMUYECKUE peaKlluy, JIexkKalllie B OCHOBE
MPOMBINIJICHHOT'O CII0C00a MOIy4eHUs CePHON

26 KHUCIIOTBHl. XUMHYECKOE 3arpA3HEHUE bubnnorexa [JOK
OKPY’KaroIle cpebl COEAUHEHUSIMU CEPBI. 10.12.2025  https://m.edsoo.ru/00adec8a
AO «lIpomcunmesy - npouszsooumens cepHoll
kuciomsl 6 Camapckou obracmu.

97 Breruucnenue MaccoBoO#l JOIM BBIXOJ1A bubmmoteka IIOK
IPOAYKTA PEAKIUU 13.12.2025 @ https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTuKa 3J1eMeHToB VA-

28 rpynmsl. A30T, paclIpoOCTpaHEHUE B IIPUPOIE bubmorexa HOK

PYTHTBL > bactpoctp . PHPOZE, 17.12.2025  https://m.edsoo.ru/00adeea6
buznyecKkre 1 XUMUYECKHE CBONCTBA

29 AmMMuak, ero Gu3nyecKkne U XUMHUUIECKHE bubmuoreka [{OK
CBOMCTBA, TIOJIYYCHUE U TIPUMECHEHHUE 20.12.2025  https://m.edsoo.ru/00adf004
[IpaxTuueckas padora Ne 3 o reme

30 «ITonydyenne aMmmuaka, u3yuyeHue ero bubmmorexa [JOK

Ve 1Y 24.12.2025  https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCOTa, € Pusnueckue u bu6muoreka [JOK
XUMHYECKHE CBOMCTBA 27.12.2025  https://m.edso00.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHMS

39 B KQ4e€CTBE MUHEPAJbHBIX YI0OPEHUH. bu6muoreka [IOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH 14.01.2026 = https://m.edsoo.ru/00adf518

cpenbl coeuHeHusIMU azoTa. 1140
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«KyuoviuwesAzomy, [1AO «Tonesmmuazomy
(TOA3) — sedywue xumuueckue KOMIAHUU 8
Poccuu.

®dochop. Oxeun hocdopa (V) u pochopras

bu6nmmoreka [IOK

33 KUCIOTA, PU3MIICCKHE H XHMHHICCKHE 17.01.2026 https://m.edsoo.ru/00adf6sa
CBOICTBa, MOJIyYCHUE
Hcnonp3oBanue pocharoB B kauecTBe
34 MHHEPAIBHBIX YA0OpeHHi. 3arps3HeHUe bubmorexa LOK
PAIBHBEE YAOOP 4P 21.01.2026 https://m.edsoo.ru/00adfc20
PUPOTHOH cpebl pocharamu
35 Yrnepon, pacpocTpaHeHHUE B PUPOJIE, bubnnorexa [IOK
(bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA 24.01.2026  https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHUSCKHUE bubnunoreka LIOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoaa 28.01.2026 | https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCIIOTa ¥ €€ COTn bubmorexa [JOK
31.01.2026  https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "Ilonydenue yriaeKucioro raza bubmorexa LIOK
i T ) 04.02.2026  https://m.edsoo.ru/00ae027e
KauecTBennas peakuust Ha kapOoHaT-HOH"
[TepBoHavanbHbIE MOHATHSI 00 OPraHUYECKUX
39 BEILIECTBAX KaK O COEAMHEHHUSX YIIIEpOa. bubnuoteka [JOK
Ipeonpusmus negpmenepepabamwisarowyeti 07.02.2026  https://m.edsoo.ru/00ae054e
npomviuiienHocmu Camapckotl obracmu.
40 Kpemnuii u ero coeqauHeHUS bubmorexa HOK
P A 11.02.2026  https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemienue
41 SKCIEPUMEHTAIBHBIX 33134 110 TEME bubmmorexa [JOK
P o 8 14.02.2026  https://m.edsoo.ru/00ae0bf2
«BaxkHelmme HeMeTaIbl U UX COSTUHCHUS
42 KonTtponsHast padora Ne3 o reme bubmuotexa [JOK
«Baxxnelnme HemMeTaIbl ¥ UX COSIUHEHUS 18.02.2026 @ https://m.edsoo.ru/00ae0el8
43 OO01mas XxapakTepUCTHKA XUMUIECKUX bubnmoreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

3JEMEHTOB — METAJIOB. MeTalnuecKas 21.02.2026  https://m.edsoo.ru/00ae103e
CBSI3b M METAUTUYECKAS KPUCTATUTMYECKAS
pemiéTka. @uU3nM4ecKre CBONCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUYECKUI P HAIPSHKEHUH bubnnorexa LHOK
P P P 25.02.2026 | https://m.edsoo0.ru/00ae1156
METAJIOB
OO6mue crnocoObl MOTYYEHUS METAJLIOB.
CnuaBbl. BeruucieHus o ypaBHEHUAM bubnmnoreka HOK
45 .
XUMUYECKUX PEaKIUid, €CIIM OJIUH U3 28.02.2026 | https://m.edsoo.ru/00ael1156
PEareHTOB COJCPIKUT MPUMECH
[ToHsiTHE O KOPPO3UU METAJLIOB.
46 Memannypauueckoe npouszeo00cmeo bubnnorexa [JOK
ypv P 04.03.2026  https://m.edso0.ru/00ael1278
Camapcxoii obracmu.
bubnunoreka LIOK
47
[Henorrie MeTamte: 07.03.2026 = https://m.edsoo.ru/00ae14b2
48 OKcHUIbI U TUAPOKCHUILI HATPUS U KaJTUS bubnmorexa [TOK
P P 11.03.2026 = https://m.edso0.ru/00ae14b2
49 [[{enouHO3eMeNbHBIE METAILIBI — KAJIbLUN U bubnmnorexa [JOK
Mar"ui 14.03.2026 = https://m.edsoo.ru/00ael5e8
50 Baxneinme coenMHEHNS KaJIbIIUI bubmorexa HOK
18.03.2026 | https://m.edsoo.ru/00ael15e8
N N bubmuoreka [{OK
51 K 0
CCTROCTD BOJBI H CHOCODH €€ YCTPaHeHHs 21.03.2026 | https://m.edsoo.ru/00ae1886
59 [IpaxkTuueckas padora Ne 6 o reme bubmuoreka [IOK
"YXécTkocTh BOABI M METOABI €€ yCTpaHeHus" 25.03.2026  https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
53 06006
ODICHHE H CHCTEMATHSAIIT SHAHHH 08.04.2026 = https://m.edsoo.ru/7f41a636
. bubmuorexa [{OK
54 A
HTOMHIHIH 11.04.2026  https://m.edsoo.ru/00aelc64
95 AmMoTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA bubmorexa OK
P P 15.04.2026  https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubnunoreka LIOK

o6 Keneso 18.04.2026 = https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U cosn xkene3a (1) bubmuorexa [IOK
xenesa (1) 22.04.2026  https://m.edsoo.ru/00ae35e6
. bubnuorexa [IOK
>8 ObobuierRe H CHOTEMATHIALIAS SHAHKIE 25.04.2026  https://m.edsoo.ru/7f41a636
[IpakTuyeckas pabora Ne 7. Pemenue
59 OKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmmorexa [JOK
. 29.04.2026 | https://m.edsoo.ru/00ae3de8
«Baxknelme MeTaibl U UX COSIUHEHUS
Brrurcnenus o ypaBHEHUSM XUMHUYECKUAX
€aKIUH, €CIIM OJIMH U3 PEarcHTOB JaH B
60 §36I)IHTK6 170031 cozI[lepmHTl;pnMecn. " bubmmorexa LIOK
. 02.05.2026 = https://m.edsoo.ru/00ae1750
Brrurcnienus MacCOBOH JI0JTH BBIXOJIa
MPOJYKTa PeaKuu
. bubnuoreka [{OK
o1 OobIerRe H CHCTEMATHIAIM SHARKIL 06.05.2026  https://m.edsoo.ru/7f41a636
62 KonrtpomnsHas pabora Ne4 o teme bubmmnoreka HOK
«BaxkHele MeTaIIBI U UX COETUHEHUI 13.05.2026 | https://m.edsoo.ru/7f41a636
BemectBa 1 maTepuanbl B IOBCEIHEBHOM
JKU3HU delioBeKka. O3HaKoMieHue ¢
63 80cmpebOBaAHHBIMU, NEPCNEKMUBHBIMU bubmmnoreka HOK
npogeccuamu, ¢ NPUOPUMEMHLIMU 16.05.2026 = https://m.edsoo.ru/00ae3f50
Kaacmepamu u Ompacisamu cneyuaiu3ayuu
akoHomuku Camapckoeo pecuona.
64 XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH bubnuotexa [JOK
cpenbl 20.05.2026 = https://m.edsoo.ru/00ae4270
Ponb XuMUM B pelICHHH YKOJIOTHUSCKHUX
65 npobnem. Ilpobaemol sxonoeuu Camapcroi bu6muoreka [IOK
obnacmu. Ilpogpeccuonanvrvie 0bsa3anHOCmU 23.05.2026  https://m.edsoo.ru/00ae4270
XUMUKA-IKON02a.
66 PesepBHblit ypok. O600111€HE U bubnmoreka [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edso0.ru/00ae0dOa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O0o0mIeHNE U 1 bu6muotexa [JOK
cHUCTeMaTU3alurs 3HaHHM. https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peaklMii:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIr0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChbl

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIOICHUE,
n3MepeHue, MO/JICTTUPOBAHHUE, AKCIIEPUMEHT  (peajbHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAaHOBUTEILHBIC peakunuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHH: SOPO aTroma,
AIIEKTPOHHBIA CIIOW aToMa, aToMHas OpOHTal b, paauyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUUYECKHX OJJIEMEHTOB (COCTaB M 3apsja sjapa, o0llee 4YHCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX I10 SJICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOIHALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEIT,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(poTepHOCTh, XUMHYECKas CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA SHCKTPOHHTH‘IGCKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSAMHU IO BBIIOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO H CO6I/IpaHI/IIO

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIHbHOM ACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

[IepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiectBa. PuU3MYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3eMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCOAMHCHUHN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIM4YECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMHUYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
pabotel B saboparopuu U npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M OINUCaHUE (QUIUYECKUX CBOICTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (Gu3nueckux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOW) SBIEHWW, HAOMIONEHWE W ONUCAaHUE
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a C PaCTBOPOM

comm meau(ll), n3yuenue cnocoOOB paszeseHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. HaxokaeHue kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoma. CrocoObl
MOJIyYeHHUsl KUCIOpoJa B J1a00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaupUKaLUs KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHIICHUE TTAPHUKOBOTO 3 ekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — anemeHT M mpoctoe BemecTBo. HaxokaeHue Bomopoaa B MPHPOJIE,
¢u3nUecKre W XWMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI ITONyUICHUSI.

Kucmote! u comu

2.4

MosnsipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpEL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BENIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KU3HU ueloBeka. Kpyroropor
BOJAbl B MpPUpPOAE. 3arps3HEHHE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmst neopranmdeckux coeauHennid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyromne. Homenknarypa okcuaoB. Dusznyueckre M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucmor. Homenknarypa kucinor. dusnueckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Psin aktuBHOCcTHM MetammoB H.H. bekertosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa cosieil. @uU3HYECKUE M XUMHYECKHE CBOMCTBA COJIEH.

ITonmy4yenue conen




2.10
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3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE  COACpKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOeHIE B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOroseHne OoO0pas3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJbI C MeTAJIaMU (HAaTpUEM U KaJbIHEeM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydeHue
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJulaMH, peakiuil HelTpanu3alunu, NoTydeHue HepacCTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOrO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/au Mo TeMe «BaxHellne Kilacchl HEOPraHUYECKUX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIIMKM XUMHUYECKUX 2dyieMeHTOB. [loHaTtne o
TPYIAxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENTbHBIC METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 1eMeHToB J[. 1.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEpUOIHAS (bopmbI
[lepmonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuponsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJICKTpOOTpI/II_IaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XumMu4deckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKOU PEIIETKU
Y BUJA XUMHUUYecKon cBsi3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKUX
BelleCTB (MEXIyHApOAHAas U TpUBHaJIbHAs). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K PAa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkry, o

M3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTOophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIO0JIO0XKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKUMHA C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakuuun MoHHOro oOMeHa. YcCIOBHs MPOTEKaHMs PEakUUii MOHHOro oOMeEHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B CBeTe MPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peaknu Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMUYECKUH DKCIEPUMEHT: O3HAKOMIIGHHE C MOJENISAMH KPHUCTAJUIMYECKUX
pEeETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
WCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYed H  cojle (BO3MOXKHO HCIIOJIh30BaHHE
BHUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, HWUIIOCTPUPYIOMUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OIMBITOB, WUJLUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHEe, PeaKkIUH pPasyioKEHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHun okucieHus. CTpoeHue u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumoJielicTBHE C MeTalIaMHM, HEMeTaJJlaMH, IIeraoYaMu). XJIOPOBOAOPO.

CosngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YE€HHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE cTereHN okucieHus. CTpoeHne u Gu3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢du3nueckue W XUMHYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, (U3MYECKHe M XUMHUYECKHE CBOICTBa
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M crenuduyeckue). XuMHUECKUe
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAs] pCaKUusa Ha
cynb¢ar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6miass xapakTepucTuka 51eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIpOCTPAHEHUE B IPUPOJIE,
(dbu3nueckrue U XUMHYeCKne cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (u3MUecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KadectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ TMOJyuYeHHE,
¢u3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYKaIolIeH
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, mosrydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIU(UKAIMK, PACIpPOCTPaHEHHE B MPHPOJE, (U3NYECKHE U XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
ux (uznyeckre M XMMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBHIE OPraHU3MBL,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(lV); rumore3a TII00aJBPHOTO TOTEIUICHHUS] KIWMAaTa;, TMapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, TOJY4YCHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IIPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKU
BOKHBIX BEIECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJM B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnote. CHIMKATHI, UX UCIOIL30BAHHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM JKHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMi HAa XJIOPHUA-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIHe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIoT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa O] JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH W HaONIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJIEICTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3y4YEHHE MOJENIeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHd Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCHEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHee HeMeTauIbl 1 HX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTalIMyeckass pemeérka. DJIEeKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IMe croco0bl MOTYyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[Ilenouynsle MeTauibl: MosiokeHHe B llepuonmyeckol cUCTEME XHMHUYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcUIsl U
TUAPOKCUIABI HATPUA W KaJiud. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeINHEHUN

3.4

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnoanueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTtpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKHME U XMMHYECKHE CBOMICTBa
Maraus u KaJlbIU:. Baxxnenmmue COCIMHECHUA KaJIbITUA (OKCI/I)I, THAPOKCHU I,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; CTpO€HHE aToMa; HaxoxkaeHue B mpupoae. dusmdeckue u
XHUMUYECKHUE CBOMCTBA AFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMu4eckux snementos [[.1.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKCUAbl U coiu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MONTyYEHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB,

X (pu3nueckuMH CBOMCTBAMHM; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEMN
B3aUMOJCHCTBUSA OKCHAA KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amomunHus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMKCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATPHS,
Kaiuss W Kaiublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJPOKCHIA ANIOMHHHUS M THUIAPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Bakueiime MeTauibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTHUM. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHue BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " MIPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEOJIHOPOJIHAs CMEChb, OTHOCHUTEJIbHbIE AaTOMHas M MOJIEKYJspHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHss), XUMHUYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakUuu OOMeHa, TEIUIOBOM 3((eKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO034WCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHMSI CO 3HAHUSIMU JPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-H03HaBaTCJII>HBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
DJIEKTPOHOB), PACIpPENEICHUEM DIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DIIEMEHTOB (paJlyc aTroMa, JIEKTPOOTPHIIATEIbHOCTS),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuomuueckoit cucremMe (B MaJlbIX [EPHOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ, OKCHIBI U THUIPOKCHIIBI
99 metamwioB |-IIA rpynm, amomunus, meau (l), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW KM3HH, TIPABHIIAMH TTOBEJICHUS B IIEISIX COCPeIKECHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil nosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
uomua-, cymnedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3o0B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJIO0B HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHMI U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.

[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil 1Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTeIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHMSA.  ODIJIEKTPOHHBIM  OamaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ nmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoljeM. YCuieHue NapHUKOBOro dddekra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM
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