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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaET paclpeielieHne €ro Mo KiaccaM H CTPYKTYpUpPOBAaHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpEAesseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3ydeHuUsl peaMeTa i OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTEIHHOW Y4eOHOW JESITEIBHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
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
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepiaHHUe CKIIAbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
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 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUECKOIO MPUMEHEHUS W MOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOAUT C MPHUBJICUEHHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOr0 OOpallleHHs C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHITHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC 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 TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pPa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B JKM3HU 4Y€JIOBEKa. XHMUSL B CHCTEME HAyK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U Cl0XKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

Du3NYeCKUe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuMuyeckue ypaBHeHHs. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SBJICHUH, HAOMIOCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3Y4YeHUE CIOCOOOB pa3JEeNeHHs] CMECEH: ¢ MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ImapocTepKHEBbIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune xucimopopa. CrocoObl



MOJIYYCHUST KHUCIIopoAa B JabopaTopuud W TPOMBINIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4eloBeKka. KpyroBopot Boabl B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIGHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUl CMBICI NOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — yd€Hbli H
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, IMOJydyeHHE, NMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3nUecKWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaX, yriieBoJax — U MX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoxae. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS).

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB M MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA alFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (I1) u xemnesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, >KEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaATIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETo
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOliecTBe MpaBWIaMM M HOPMAaMM IOBEIEHUS M CIHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIMel o
IIEPENOBbIX JOCTHMKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOUM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNIKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOIJHOU CPELON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJIbTYypbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HMCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUNA 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 U3yUYeHHUI0 Ipodeccuil 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 CIIOCOOHOCTHU K XMMHUH, OOIIECTBEHHBIX MHTEPECOB 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 HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEILIECTBAMMU, 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, OCO3HAaHHMS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeaMETHBIX pE3yJbTaTOB 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 (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
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 JIOTUUECKHUE PaCCYyXIeHUs (MHIYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
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 XUMUYECKUX PEaAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ad0paTOPHOTO OMbITa,
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 yuyéTa OOIIMX HHTEPECOB W COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKIUu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTalb, PaIUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MaccoBasi JOJs BEIIECTBA
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBlieHUs (HopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTh cmbica Ilepunommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ileproandeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X MO 3JEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIuH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TPUMEHATH OCHOBHBIE OTEPAIMH MBICIUTEIBFHON NEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

e cCjeloBaTh  MpaBWJiaM  TOJb30BAaHMSI ~ XUMHUYECKOM  TMOCylOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BElIECTB (BOAOPOJAa M KHUCJIOPOJAA), HPUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K koHIy 00yueHus B 9 kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTanu3aTrop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBSI3W (KOBaJICHTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mododyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUs, KOTOPhIE MMEIOTCA B IEPUOAUYCCKONW TabiauIe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3P GHEKTy, 0 W3MEHEHUIO CTENEeHEW OKUCICHUS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIHOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBuUiia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosmuecTBo yacoB
Ne JJIeKTpPOHHBbIE (IU(PPOBHIE)
pas3aesioB U TeM KonTpoJsbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NMPOrpamMMblI padoThI padoThI
Pazgea 1. IlepBoHayajibHbIe XUMHYECKHE IOHATHUS
XUMMST — BaXKHas
obnac
11 o Hec TBOS . 5 5 but6moreka [JOK
: TECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c
MPAKTUYECKON
NEeATEIbHOCTU YEJI0OBEKA
19 BemecTBa u 15 1 bubmoreka IIOK
' XAMHYECKUE PEaKIUH https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20

Pa3zgeua 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

21 Bo3nyx. Kucnopogn. 6 bubmmoreka [JOK
ITousTre 00 okcumax https://m.edsoo.ru/7f41837¢c
99 Bonopoa. [Tousrtue o 3 1 1 bubmoreka IIOK
KHCJIOTaX U COJISX https://m.edsoo.ru/7f41837c
2.3 ﬁiﬁi;iifg o 5 1 bubamoreta LIOK
https://m.edsoo.ru/7f41837c
OCHOBaHUSIX
2.4 OCHOBHBIE KJIaCChI 11 1 1 bu6moreka IJOK



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

HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/7f41837c¢

Htoro mo pazneny 30

Paznen 3. Ilepuoanuecknii 3akon u [lepuoanyeckas cucrema xumudecknx djeMmeHToB /. U. MenaeJieena.
Crpoenne aToMoB. XUMH4YEeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIMH

[lepuoauueckuii 3aK0H
u [lepuonuueckas
31 CHUCTEMA XHUMHUYECKUX 7
' snemenTos JI. .
MenpneneeBa. CtpoeHue

aToMa

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c¢

XUMHU4YecKas CBA3b.

3.9 OKuCIUTENBHO- 3 butmoreka [JOK
BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/7f41837¢
peaKIuu

bu6mmoreka IJOK
Hroro mo pasnery 15 https://m.edS(I)lo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 08



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

9 KJIACC

KoauvecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBanue pa3aeioB 1 (uu¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
I1 0
11 ot ocronmax pavieron 5 . Euomioresa L1OK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubmmoreka [JOK
' XUMHYECKUX PEaKIUil https://m.edsoo.ru/7f41a636
: u nanusi. XuMU4eCcKu
AHCEOTA https://m.edsoo0.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pasaeny 17
Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynnsl. I asorexst
: XUMUYECKHUX IJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynibl. Cepa 1 €€ coeTMHEHUS
2.3 OO011ast xapakTepuCcTHKa 7 1 1 bubnnorexa HOK



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

XUMUYECKHX 3JIEMEHTOB VA-
rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

https://m.edsoo0.ru/7f41a636

OO61mast xapakTepucTHKa

24 XUMHYECKUX JIEMEHTOB [V A- 8 bubmmoreka [JOK
' TPYMIEL. YTIEPOI U KpEeMHUH U https://m.edsoo.ru/7f41a636
HX COCTUHCHUS
Wroro no pazneny 25
Paznen 3. MeTasiibl U X COeMHEHMSI
bu6mmoreka IJOK
A % 4
3 Obute cRoHCTBa METAIIOB https://m.edsoo.ru/7f41a636
39 Baxueiime MeTamibl 1 MX 16 bu6moreka IJOK
' COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa
41 BemecTBa n maTepuaisl B 3 bu6moreka IJOK
' JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

No KoaunuecTB
n/  Tema ypoka 0 4acoB
1| Bcero

[Ipenmer xumun. Ponp
XHUMHUH B )KU3HHU
yejgoBeka. Tena u
BelllecTBa

JIeKTPOHHbIE IU(POBHIE
oOpa3oBareJibHbIEC

pecypchbl

bubmoreka IIOK
https://m.edsoo.ru/ff0d210c

5 [Torsatue o MeTogax 1 bubmoreka IIOK
MO3HAHHUS B XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktrueckas pabora No
1 «ITpaBuna paboTsl B

3 7ab0paTopuu U MPUEMBI 1 bubmmoreka [JOK
oOpaIieHus ¢ https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM
00opyT0BaHUEM)

YucTele BeUieCcTBa 1
4 CMECH. Cn:(l:o6m 1 bubnmorexa LIOK
. https://m.edsoo.ru/ff0d26ca
paszaeneHus: cMeceit
[IpakTuyeckas padora Ne

5 2 «Pa3nenenne cMmeceint 1 bubmoreka [IOK
(Ha mpuMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIH )»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKUE FIIEMEHTHI.
7 3HaKH (CUMBOJIBI) 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB

8 [IpocThie U CIIOXKHBIE 1 bubmuotexa [JOK
BElIECTBa https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE 1 bubmuotexa [JOK
yUeHUE https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA bu6mmoreka IJOK

10 1
COCTaBa BEUIECTB.

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Xumuueckas hopmyna.
BaneHntHocTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

OTtHOcuTEIbHAs aTOMHAs

11 Macca. OTHOCUTEIbHAS buommorexa LIOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
MaccoBas 10is
12 XI/IMI/I‘-ICCKOII[“O 3JIEMEHTAa B bubmmorexa LOK
https://m.edso0.ru/ff0d350c
COCJIMHEHUH

13 KomndecTBo BemecTna. buomoreka IIOK
Mosb. Monsipras macca https://m.edsoo.ru/ff0d5230
du3nYecKue u

14 XUMHUUYCCKUE SIBJICHUS. Bubmorexa LIOK

https://m.edsoo.ru/ff0d37fa
XUMHYECKAs peaKus
IIpu3HaKu U yCIOBUS
15 II;)OTGKaHI/IH )}(II/IMI/I‘IGCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
peaxkuui
3aK0H COXpaHCHUS MAaCChI
16 BEIIIECTB. )IEI/IMI/I‘IGCKI/IC bubmorexa [TOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brraucnenus

17 KOJIMYECTBA, MaCChI bu6mmoreka IJOK
BEIIICCTBA 110 YPaBHEHUSM https://m.edsoo.ru/ff0d5708
XAMWYECKUX PEAKIIUHI
Knaccuduxanus

’ https://m.edsoo.ru/ff0d3f34
Pa3JI0KEHUS, 3aMEIICHHSI,
oOMeHa)
M. B. JIoMmoHOCOB —

19 Y4EHBIN-IHIUKIIONIEIUCT. bu6mmoreka [JOK
O0o0IICHNE U https://m.edsoo.ru/ff0d40c4
cHUCTEMaTHu3aIusl 3HaHUM
KonTtponbsnas padota Nel BuGmorexa LIOK

20 o Teme «BemecTBa u

XUMHUYICCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech ra3os.
CocraB Bo3ayxa.
Kucnopon — anemeHT u
npocroe BeniecTBo. O30H

bubmmoreka [JOK
https://m.edsoo.ru/ff0d448e

22

dus3nyeckue u
XAMHAYECKHE CBOMCTBA
KHCJIopoaa (peakiuu
OKHUCIICHUSI, TOPEHUE).
ITonstue 06 oxcumax

bubmoreka IIOK
https://m.edsoo.ru/ff0d4614

23

CriocoObI oJTy4eHuUsI
KHCJIOpOJia B
nabopaTopuu u
IPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoaa

bubmoreka IIOK
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

TemnoBoit addexT
XAMHUYECKOUN pEaKInu,
TIOHSTHE O
TEPMOXUMUYECKOM
YpaBHEHUH, DK30- U
SHJIOTEPMHUYECKUX
peaKusx

TomnuBo (HEQTH, yroiyib U
MeTaH). 3arpsi3HeHne
BO3/IyXa, CIIOCOOBI €ro
peIOTBpPALICHUS
[IpakTuyeckas padora Ne
3 no teme «Ilomyuenue u
coOupaHue KUCIopoa,
W3y4YE€HUE €TO CBOMCTB

Bonopon — sneMeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B npupoe

dusuyeckue u
XMMHUYECKHUE CBOMCTBA
BoJopoa. [ Ipumenenue
BOJIOpOJIA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4790

bubmoreka IIOK
https://m.edsoo.ru/ff0d4c4a

bubmoreka IIOK
https://m.edsoo.ru/ff0d4ae?

bubmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka I{OK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IoHsiTHE O KHCIOTAX U

bubmoreka [JOK

29 COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI OSTydeHHUSI bubmmotexa [JOK
BOJIOPO/Ia B TAOOpaTOPHH https://m.edsoo.ru/ff0d4dd0
[Tpaktrnueckas pabora Ne
31 4 no teme «llonyuenue u bubmoteka [JOK
coOupaHue BOJIOpOa, https://m.edsoo.ru/ff0d4f42
W3y4YE€HUE €TO CBOMCTBY
39 MouisipHbIil 00BEM Tra30B. bubmuoteka [JOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Brruucnenus o0néma,
KOJIMYECTBA BEIIECTBA
33 rasa Io ero I/IS];IeICTHOMy Bubmorexa LIOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Ui 00bEMY
Brraucnenns o6bEMOB
ra3oB M0 YPaBHEHUIO
34 peakiuu I};z OCHOBE bubmmorexa LHOK
. https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOUIEHUI ra30B
dusnyeckue u
35 XUMHUYECKUE CBOMCTBA bubnmorexa OK
https://m.edsoo.ru/ff0d587a
BOJIBI
26 EZ;ZEEZZZOMHHH Bu6morexa LIOK
https://m.edsoo.ru/ff0d59e2
WHIUKATOpax
Bopna xak pactBopuTes.
Haceiennsre u
37 HEHACBIIICHHBIC bu6mmoreka IJOK
pacTBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B
pacTBope
[Tpaktrueckast pabora No
38 5 mo Teme bu6mmoreka I{OK
«[Ipuroropnenue https://m.edsoo.ru/ff0d5eba

pPacTBOPOB C



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

OIPEICIIEHHON MAaCCOBOU
JIOJIEW paCTBOPEHHOTO
BEIIECTBa)

Kontponbshas padota Ne2

bubmoreka IIOK

39 110 TeMe «KHCIO0pOx. https://m.edsoo.ru/ff0d6342
Bonopoa. Boma»
OKcHabl: COCTaB,
40 KJIaCCII[/IcpI/IKauH;I Bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydyenue u
41 XHMHYECKHEe CBOMCTBA bu6mmoreka I{OK
KHMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCUIOB
OcHOBaHUSI: COCTaB,
42 KJ1accuuKanus Bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuenue u
43 XI/IMIZIICCKI/IC CBOICTBA bubmorexa [OK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
Kucnotsl: cocTas,
44 KJIacCU(UKaIUS buommorexa OK
’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
[TonyueHnue u
45 XI/IMz:eCKHe CBOMCTBA buommorexa [OK
https://m.edsoo.ru/ff0dfee2
KHUCIIOT
Comu (cpenne): bubmoreka IIOK
46 HOMCHKJIATYPA, ClIOCO0H! https://m.edsoo.ru/00ad947
HOJ'IE"—I@HHSI, XUMUYCCKHUE 4
CBOICTBA
[Tpaktruueckas pabora No
6. Pemecuue
AKCIEPUMEHTAIBHBIX butmmoreka [JOK
47 3aJa4 10 TEME https://m.edsoo.ru/00ad9b7

«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHU

c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['eneTndeckas CBs3b
MCIKIAY KlIaCCaMU

bubmoreka IIOK

48 https://m.edsoo.ru/00ad9a5
HCOpI‘aHI/IHGiCKI/IX 0
COCIMHCHUI
bubmoreka [JOK
49 Obobmene u . https://m.edsoo.ru/00ad9chb
CHCTEeMaTH3aI1s 3HAHUHN 5
KOHTpOJ'I'{)HaSI paboTa Ne3 BuGmorexa LIOK
50 110 TeMe "OcHoBHbe https://m.edsoo.ru/00ad9el
KJIaCChI HGOPHI‘aHI/I“IeCKI/IX 3
COCJIMHEeHUI
[lepBbI€ ONBITKHA
KJaccupUKaIuu
51 XI/IMI/I‘iél():KI/IXHZ)JIeMeHTOB. bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
[TonsThe o rpynmnax
CXOJHBIX DJICMCHTOB
[lepuoanueckuii 3aKOH U
Heinoiw{ecxaﬂ cucreMa bubmorexa [TOK
52 https://m.edsoo.ru/00ada52
XUMHYECKHUX AJIEMCHTOB
J. 1. MenpaeneeBa &
[lepHobL, FpymEL butmoreka [JOK
53 ’ ’ https://m.edsoo.ru/00ada52
MOATPYIIIIbI .
CtpoeHue aTOMOB. bubmoreka [JOK
54 CocTaB aTOMHBIX SIEP. https://m.edsoo.ru/00ada34
N3oTorbl 2
CrtpoeHne 2eKTPOHHBIX
000JI104eK aTOMOB bu6amoreka I{OK
55 9JIEMEHTOB https://m.edsoo.ru/00ada6b
[Iepron4eckoi CUCTEMBI c
. 1. MenpaeneeBa
XapakTepuCTHUKa
XHUMHYECKOTO DJICMEHTA bubmmoTteka IIOK
56 I10 €r0 MOJOKEHHIO B https://m.edsoo.ru/00ada82

[lepnoguueckon cucreme
. 1. MenneneeBa

4



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3HaueHune
[Teproauyeckoro 3akoHa
JUUISL Pa3BUTHUS HAYKH U

bubmoreka [IOK

57 https://m.edsoo.ru/00ada96
npaktuku. /. 1. o
MenneneeB — y4€HBIN, -
MeJaror U rpakIaHuH
Pe3epBHBIN ypoK.
O060061meHne bubanoreka I{OK

58 CHUCTEMAaTH3alMs 3HaAHUH / https://m.edsoo.ru/00adb33
Bcepoccniickas c
poBepouHas pabora
KoHnTtponbsHas padora Ned
o teme «CtpoeHue bubmuotexa [JOK

59 aToMa. XuMHIecKas https://m.edsoo.ru/00adb48
cBs13b» / Beepoccuiickas 6
poBepoyYHas pabora
DJEKTPOOTPULIATENBLHOCT bubmmoreka [JOK

60 b aTOMOB XUMHUYCCKUX https://m.edsoo.ru/00adaab
9JIEMCHTOB 8
HNonnas xumuyeckas bubmmorexa LIOK

61 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanentnas nosisipHas bubmmorexa LHOK

62 https://m.edsoo.ru/00adaab
XHMHYECKas CBS3b 3
KoBanentHas bu6mmoreka IJOK

63 HETIOJISIpHAsT XUMHYECKas https://m.edsoo.ru/00adaab
CBSI3b 8

bubmoreka IIOK
64 CTerneHb OKUCIICHHS https://m.edsoo.ru/00adae2
8

OKuCIUTENBHO- bu6mmoreka I{OK

65 BOCCTaHOBUTEJIbHBIC https://m.edsoo.ru/00adb07
peakiuu 6

66 OKuCIuTEeNH U bu6mmoreka IJOK

BOCCTaHOBHTCIIN

https://m.edsoo.ru/00adb07



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Pe3epBHBII ypOK.
O6006u1IeHne 1

[op)

. bubmoreka [JOK
67 CHETEMATHBAMI SHAHHH 1 https://m.edsoo.ru/00ad9ch
1o Teme «CTpoeHue 5
aToMa. XuMH4YECKast -
CBSI3b»
68 gecsgsg;}gﬁeyim 1 bubmorera HOK
. https://m.edsoo.ru/ff0d61c6
CHUCTEMaTHU3alMs 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB 11O ITPO'PAMME
9 KUIIACC
Ne KoanyecTtBo  JyiekTpoHHBIE HU(PPOBLIE
11/-11 Tema ypoka yacos o0pa3oBaTe/IbHbIE
Bcero pecypchl
[leprognyecknii 3aKOH.
ITepuoanueckas
1 CHfTeMI; XUMHYECKUX 1 bubmorexa LIOK
https://m.edsoo.ru/00adb59e
sanemeHToB 1. U.
MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHECHUU CBOWCTB 1 bu6moreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX NEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 bu6moreka [JOK
HEOPTraHUYECKUX https://m.edsoo.ru/00adb7e2
BENIECTB
Buapl xumMudeckon
4 CBSI3U U TUIIBI 1 bu6moreka [JOK
KPUCTATHICCKAX https://m.edsoo.ru/00adbac6
peLIETOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KoutposnbHas pabota
Nel no teme
«IloBTOpEHUE N
yrayOneHne 3HaHUH
OCHOBHBIX Pa3JielioB
Kypca 8 Kiacca»

Knaccuduxanus
XAMHUYECKUX PEaKInun
0 Pa3IUYHBIM
MpU3HaKam

bu6moreka [JOK
https://m.edsoo.ru/00adbch0

10

11

IToHsTE O CKOpOCTH
XAMHUYECKOU pEeaKInu.
[ToHsiTHE O TOMOTEHHBIX
Y TETEPOrE€HHBIX
peaKumsax

[loHATHE O XUMHUYECKOM
paBHOBecrH. DaKTOPHI,
BIIMSAIOLIME HA CKOPOCTH
XUMHAYECKON PEAKLINN U
IIOJIO’KEHHE
XUMHYECKOTO
paBHOBECHUS

OKucnuTenbHo-
BOCCTaHOBUTEJIbHbBIC
peakiuu

Teopus
AJIEKTPOJIUTUYECKON
nuccoranvu. CuiabHbIe
U ci1a0ble DJIEKTPOUTHI

HNoHHble ypaBHEHUSA
peakuui

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bu6morexa IJOK
https://m.edsoo.ru/00adcd68

bu6morexa IJOK
https://m.edsoo.ru/00add448

12

XHUMHUYECKHUE CBOMCTBA
KHMCJIOT U OCHOBAHUH B
CBETE MpeJICTaBICHUI 00
AJIEKTPOJIUTUYECKON
JIMCCOLMAINU

bu6moreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOUCTBA
COJIEU B CBETE

13 npeACTaBlIeHUM 00 Bubmorexa [IOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUIECKOM
JTUCCOLMAITHT
14 [ToHsiTE O THAPOIIN3E bu6mmoreka IJOK
coJieit https://m.edsoo.ru/00add9d4
15 O600menue u bu6moreka [JOK
CHCTEMATH3AIIUS 3HAHHUI https://m.edsoo.ru/00addd12
[Ipaktrueckas padorta
16 Ne 1. «Pemrenue bub6mmnoreka [JOK
IKCTICPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KoHTtposnbHas padota
Ne2 o Teme
17 «ONEKTPOIUTHYECKAS bubmmorexa [JOK
JIUCCOIIAAIINA. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIINH B
pacTBopax»
OO01ast xapakTepucTHKa
18 raJloreHoB. XMMHUYECKHUE bu6mmoreka [JOK
CBOWCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2
XJjopa
XJIOpOBOJIOPOA.
Consnas KucioTa
19 XUMUYECKHUE 0130171’CTBa bubmorexa LIOK
’ https://m.edsoo.ru/00ade104
MOJy4YEHHUE,
MIPUMEHEHHUE
[Ipaktrueckas paborta
Ne 2 mo Teme
20 «ITomyuyeHue coystHOM bubmmorexa LIOK
. https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YeHUE €€
CBOMCTB)»
Brruucnenus mo Br6morexa LIOK
21 YpaBHEHUSIM

XAMHUYECKUX PEAKIUH,

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

23

24

25

26

CCJIM OJMH U3 PEarcHTOB
JTaH B U30BITKE

OO011ast xapakTepuCTHKa
31eMeHTOB VIA-Tpynmsl

AnnoTtpornHsie
MOU(UKAIIMH CEPBHI.
Haxoxnenue cepol u eé
COEMHEHUN B IPUPOJIE.
XUMHUUYECKHUE CBOMCTBA
cepol

CepoBoaopon,
CTpoeHue, (U3nIecKue
Y XMMUYECKUE CBOMCTBA

Oxcuppl cepol. CepHast
KHCJIOTa, PU3NYECKHE U
XHMMHUYECKHUE CBOMCTBA,
IIPUMEHEHUE

XUMHUUYECKHUE PEAKIIUU,
JIeXkKaIue B OCHOBE
MPOMBIIILJIEHHOTO
crioco0a MmoJTy4eHus
CEPHOU KUCJIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKPYKaIOIIEH CpeIbl
COCTMHEHUSMH CEPbI

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802

bubmoteka [IOK
https://m.edsoo.ru/00adea28

bubmoteka [IOK
https://m.edsoo.ru/00adec8a

27

Brruurcienne mMmaccoBoit
JIOJIM BBIXOJa TPOJIYKTA
peakiuu

bu6moreka IJOK
https://m.edsoo.ru/00adec8a

28

OO61mast xapaKTepuCTHKa
AJIEMEHTOB V A-TpyIIIIbI.
A30T, pacnpocTpaHEeHHE
B MIPUPOJIE, PU3HUECKUE
U XMMHUYECKUE CBOMCTBA

bu6moreka IJOK
https://m.edsoo.ru/00adeeab

29

AMMHak, ero
buznyeckue u

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

XUMHNYCCKUC CBOﬁCTBa,
IMOJIYUCHUC U
IMMPUMCHCHHC

30

[IpakTudeckas padota
Ne 3 mo Teme
«ITonyyenne ammuaka,
H3y4YEHHE €T0 CBOMCTRBY

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

31

32

33

34

A30THas KHCJIOTa, e
busnueckue u
XUMHUYECKHE CBONCTBA

Hcnonp3oBaHue
HUTPATOB U COJEN
aMMOHHUS B Ka4E€CTBE
MHHEpPaJIbHBIX
y100peHHU.
XUMHYECKOE
3arps3HEHUE
OKPYKaIOIIEH CpeIbl
COCIMHEHUSMU a30Ta

docdop. Oxeun
dbocdopa (V) u
dbochopHas kuciora,
busnueckue u
XMMHUYECKHUE CBOMCTBA,
MOJIyYCHHE

Hcnonb3oBanne
dbocdaroB B kauecTBe
MUHEPaTbHBIX
yIOOpEeHHUIA.
3arps3HeHHe
MIPUPOJHOM CPEIbI
dbocdharamu

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf306

bubmoteka [IOK
https://m.edsoo.ru/00adf518

bubmoteka [IOK
https://m.edsoo.ru/00adf68a

bu6moreka IJOK
https://m.edsoo.ru/00adfc20

35

Yruepon,
pacnpocTpaHEHHE B
npupojie, Gu3nYECKue u
XMUMUYECKHE CBOWMCTBA

bu6moreka [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

37

Oxcujipl yriepojaa, ux
dbuznyeckue u
XUMHUYECKUE CBOICTBRA.
DKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIC C
okcusioM yraepoaa (IV)
YToJIbHasE KUCTIOTA U €€
COJIH

bubmmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmmoreka [JOK
https://m.edsoo0.ru/00ae006¢

38

[TpakTrueckas pabota
Ne 4 o Teme
"I[Tomyuenue
YTJIEKHUCIIOTO rasa.
KauecTBeHHas peakuus
Ha KapOoHaT-uoH"

bu6moreka [JOK
https://m.edsoo.ru/00ae027¢e

39

40

[TepBoHauanbHbBIC
MIOHATHSA 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COCIMHEHUSX yTepoaa

Kpemumnit u ero
COEIUHEHUS

bu6mmoreka [JOK
https://m.edso0.ru/00ae054e

bu6moreka [JOK
https://m.edsoo.ru/00ae080a

41

42

43

[Ipaktrueckas paborta
Neo 5. Pemienue
AKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe
«BaxHenmmne
HEMETaJUTBI U X
COCIIMHEHUSD

KoHTtposnbHas padota
Ne3 o Teme
«BaxxHenmue
HEMETAJUIBI U UX
COCITUHCHHUS

OO6m1as xapaKTepuCTUKa
XHUMHAYECKHUX DJIEMEHTOB
— METAaJIJIOB.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e



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
https://m.edsoo.ru/00ae103e

Meraminueckas CBI3b U
METaJTHYecKas
KpUCTaJIINYeCKas
pemérka. Gusnyeckue
CBOMCTBa METAJJIOB

XUMHUYECKUE CBOUCTBA

METaJJIOB.
44 DNEeKTPOXUMHUYECKUIA bubmorexa LIOK
. https://m.edsoo.ru/00ael1156
P HAPSDKCHUHA
METaJlJIOB
O611ue crocoobl
MOJTYYEHHUS] METaJIOB.
CmutaBel. Berauciienus
45 10 YpaBHEHUSAM bubamorera LOK
. https://m.edso0.ru/00ae1156
XUMUYECKUX PEAKITUH,
€CJIM OJINH M3 PEarcHTOB
COJICP)KUT MPUMECH
46 [lonATHE O KOppPO3UH bubmuorexa [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
47 [IlenouHbIe METAILIIBI Bubnuorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI ¥ TUIPOKCHUIBI bu6moreka [JOK
HATPUS U KaJIHs https://m.edsoo.ru/00ae14b2
€JI0YHO3EMEIbHbIC
49 MmeTaJIJILI — KaJILIIUHI 1 bubmorexa OK
. https://m.edsoo.ru/00ae15e8
Mar"ui
50 Baxwueiimme bu6moreka IJOK
COCTUHCHHMSI KaJIbIIHS https://m.edsoo.ru/00ae15e8
51 O6o00menue n
CUCTEMAaTHU3alIMs 3HAHUI
59 KEcTKOoCTh BOMBI B bu6mmoreka [JOK
CIIOCOOBI €€ yCTpaHeHHUsI https://m.edsoo.ru/00ae1886
[Ipaktruueckas paborta
53 Ne 6 o Teme bu6mmoreka I{JOK

"YKécTkocTh BOALI U
MeTOo/IbI €€ ycTpaHeHus"

https://m.edsoo.ru/00aelae8



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

54

55

56

ATIOMUHUNA

AwmdoTtepHbie cBOMCTBA
OKCHJIa U THIPOKCUAA

Keneso

bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6moreka [JOK
https://m.edsoo.ru/00aelc64
bu6moreka [JOK
https://m.edsoo.ru/00ael1d86

S7

Oxcuibl, THAPOKCUIBI U
cosm xenesa (I1) u
xenesa (I1I)

bu6moreka [JOK
https://m.edsoo.ru/00ae35e6

58

59

O00011IEHE U
CUCTEMATH3AIUA 3HAHUN

[Ipaktnueckas padora
Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX
3aj1a4 110 TeMe
«Baxuernnine MeTajlibl
1 UX COCIUHCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

61

Brruncnenus mo
YpaBHEHUSIM
XAMUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEarcHTOB
TaH B N30BITKE WU
COAEPKUT MTPUMECH.
Breruncnenust MmaccoBou
JIOJIM BBIXOJa IPOAYKTA
peakiuu

O000111eH1E U
cCUCTeMaTH3alusl 3HaHUHN

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae1750

62

KonTtponbHas pabota
Ne4 o Teme
«BaxxHelnme MeTanjbl
1 UX COCTUHCHUS

63

BemectBa n maTepuanbl
B [IOBCETHEBHOW KU3HU
YeJI0BeKa

bu6moreka IJOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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YACOB I10 ITPOT'PAMME

HNPOBEPAEMbBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHON ITPOT'PAMMBI

8 KNIACC
Kon IIpoBepsieMble IpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
NMpoBePsiEeMOr0  OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
pe3yJbTara 0011ero o0pa3zoBaHus
1 ITo teme: «IlepBOHaYaNIbHBIE XUMUYECKUE TTOHSATHS
PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHM:
11 aToOM, MOJIEKYJIa, XUMHUYECKUM DJIEMEHT, MPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJJHOPOAHAS U
HEOJTHOPOIHAs), BAJICHTHOCTb, OTHOCHUTENbHAS
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aTOMHasT M  MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JoJis
XUMHUYECKOTO JJIEMEHTa B COCAMHEHHH, MOJISPHBIN
00bEM, XUMHUYECKas  peakiusi, Kiaccuduxanus
peaKIMii: peakuu COeAMHEHUS, PEAKIIUU PA3NIOKECHHUS,
peakiMy 3aMelIeHusl, peakiuu OoOMeHa, 3K30- U
SHIOTEPMUYECKUE  pPEaKluu, TEeIUioBOM  3(PeKT
peakuuu, pacTBOp, MaccoBas JOJiI  BELIECTBA
(mpolleHTHAs! KOHIICHTPAIIUs) B pacTBOPE

HIITIOCTPUPOBATH B3AMMOCBA3b OCHOBHLIX XUMHUUYCCKHUX

1.2 MOHSATUM M TPUMEHATHh 3TH TOHATUS NPU ONHUCAHUHU
BCILIECTB U UX MpeBpaIlicHUu
HCII0JIL30BaTh XUMHUYECKYIO CHUMBOJIUKY TS
1.3 cocTaBieHHs (OpMyJT  BEIMIECTB U  ypaBHEHUU
XAMUYECKUX PEAKIINMI
pacKpbhIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl
14 BCIIIECTB, TTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHS, 3aKOHA ABOTaIpo
L5 OTIpENeATh BAJICHTHOCTH aTOMOB DJJICMEHTOB B
' OMHAPHBIX COSTUHEHUSIX
KJIacCU(DUIMPOBATh XUMHUUYECKHE PEAKITUH (IO YUCITY U
1.6 COCTaBy Y4YacCTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerIoBoMy 3P (HeKTy)
17 BBIYKCIIATh  OTHOCHUTEIBHYIO  MOJEKYJSIPHYIO U
' MOJISIPHYIO MacChI BEIICCTB
18 BBIYHCIIATH MacCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa
' 1o GpopMyJie CoeqMHEHUS,
1.9 BBIYHUCIISITh MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE
1.10 IIPUMEHSITh €CTECTBEHHOHAYYHbIC METO/IbI MO3HAHUS —




HaOII0JEHUE, U3MEpPEHHUE, MOJIEJIMPOBAHHUE,

AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN )

2.1

2.2

ITo TeMe: «Baxneiimue IIPEICTABUTEIIN
HEOPraHUYECKUX BEIIECTBY»

PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSTHMA:
OKCHJ, KUCJIOTa, OCHOBAHME, COJIb

ONPENEIATh IPUHAJIEKHOCTb BEIIECTB K

onpenenEéHHOMY KIIAcCy COeMHEHUM 1o popMyiam

2.3

2.4

2.5

2.6

KJ'IaCCI/ICpI/II_[I/IpOBaTB HCOPraHNM4YCCKNEC BCUICCTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, IMOJTBEPKIast
OMHUCAaHUE TMPUMEPAMH MOJICKYJSIPHBIX ypaBHEHUM

COOTBCTCTBYIOIINX XNMHUYCCKUX peaKHI/Iﬁ

IIPOTrHO3UPOBATh CBOMCTBA BECIICCTB B 3aBUCHUMOCTH OT
X Ka4YCCTBCHHOI'O COCTaBad, BO3MOKXHOCTHU IIPOTCKAHHA

XUMHAYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUAX

cledoBaTh NpaBUJiaM  IOJIb30BAHUS  XUMHUYECKOU
oCcyJ10i M 1ab0paTOpHBIM O0OPYJOBAaHUEM, a TAKKE
npaBuiaM oOpalieHus ¢ BEIIeCTBaMU B COOTBETCTBUU
C HUHCTPYKIMSIMU TO BBIMOJHEHUIO J1TA00PATOPHBIX
XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOpOJa U KHCIOPOJa),
IIPUTOTOBJICHUIO  PAaCTBOPOB  C  ONPEACIEHHOU
MacCOBOM Jonen pacTBOPEHHOTO BELIECTBA,
TJTAHUPOBATH u MPOBOJUTH XUMHYECKHE
SKCIEPUMEHTHl MO  PAClO3HAaBaHUID  PACTBOPOB
HIeJI0YEN U KUCJIOT C MOMOIIBIO UHIUKATOPOB (JIaKMYC,

dbenondranenH, METUIOPAHK U IPYTHE)

2.7

IIPOBOAUTL PACYETBI N0 YPABHEHUIO XUMHYECKOU




3.1

peakuuu
ITIo Teme: «llepuonnueckuii 3akoH u llepnonnueckas
cucreMa xumudeckux asnemeHToB J[. 1. Menaeneena.
CrpoeHnue aTOMOB. Xumuyeckas CBSI3b.

OKHCIINTEIFHO-BOCCTAHOBUTEIBLHBIC peaKuunm»

PACKpBIBAaTh CMBICI OCHOBHBIX XHMUYECKUX MOHSTHIA:
AIpO aToMa, DJIEKTPOHHBIM CJOM aroma, aTOMHas
opOuTalib, paanyc aromMa, XHUMHYECKas CBS3b,
MoJsipHasE W HEMOJspHAs  KOBAJCHTHAs  CBS3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBS3b, MOH, KATHOH,

AaHUOH, CTCIICHb OKHNCJIICHUS

3.2

3.3

3.4

3.5

KJ'IaCCI/ICpI/IHI/IpOBaTB XUMHUYCCKHNEC DJICMCHTBI

OMUCHIBATh M XapaKTEepPU30BaThb TaOIUUYHYIO (opmy
Ilepuonnueckoli CHCTEMBI XHMHYECKHX 3JIEMEHTOB:
pasznuyaTh MOHATUS «TJIaBHAs moAarpynmna (Arpyrra)
u «nobGounas noarpynmna (brpymma)», «Mmambie» u

«00MBIINE)» TEPUOIBI

packpeiBath cMbich llepuomnueckoro 3akona JI.M.
Menpeneena: JEMOHCTPUPOBATH MOHUMAaHUE
IIEPUOJINYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
JJIEMEHTOB OT UX mojoxeHus B llepuoanueckoit

CHUCTEMC

COOTHOCUTh OOO3Ha4YeHUs, KOTOpPhIE WMEIOTCI B
tabmmie «llepuoguyeckas cucreMa XHUMHYECKHX
anemeHToB  J[.MA. MeHngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsl sapa, OOIlee YHUCIIO
AJICKTPOHOB M paCIpe/e/iecHHe WX IO 3JICKTPOHHBIM

CJI0SIM)

3.6

OIIpCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B




3.7

6I/IHapHBIX COCIUMHCHUAX

OIIPCACIIATL BUJ XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaH u

I/IOHHaH) B HCOPTaHUYICCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1

IIpoBepsiembie MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
001ero od0pasoBaHus

IIo Teme: ((BGIHGCTBO N XUMHUYCCKaA PCaKIIUA»

1.1

1.2

1.3

PacCKphIBAaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSTHIA:
pacTBop, AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOTUTHICCKAS JAUCCOIUAIINS, PEAKIIMA MOHHOTO
oOMeHa, KaTajau3aTrop, XHUMHUYECKOE paBHOBECHUE,
oOpaTuMbIe U HeoOpaTUMbIe peakuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIHLHBIC peakiuu,
OKUCJIUTENIb,  BOCCTAHOBHUTEIb,  OKHUCIECHUE U
BOCCTaHOBJICHHE, AJUTOTPOTIHS, aM(pOTEepPHOCTb,
XUMUYECKas CBSI3b (KoBaJICHTHAA, HWOHHas,
MeTaThdecKas), KpUCTAUTNIECKasl PEIIéTKa, CIJIaBhI,

CKOpPOCTb XUMHUYECKOUN pEAKLINH

HIITIOCTPUPOBATh B3aAMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX
MOHSITUN U INPUMCHATL 3THU IIOHATHA IIPHU OIIMCAHHUHU

BEILIECTB U UX NPEBPALLCHUN
COCTaBJIATH YPaBHEHUS BJICKTPOJIUTHYECKON
JIIUCCOIMAIMM KHUCJIOT, IISJIOYeH M COJIeH, ITOJHBIC H

COKpaII¢HHbIC YPABHEHHSI PEaKIil HOHHOTO 0OMeHa

1.4

PaCKpPLIBATb CYIIHOCTb OKUCIIUTCIIBHO-
BOCCTAaHOBHUTCJIBbHBIX peaKI_[I/Iﬁ IMoCcpecacTBoOM

COCTAaBJICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ




1.5

MIPOBOAUTL PACYETBI N0 YPABHEHUIO XUMHYECKOU

peakiuu

2.1

2.2

2.3

2.4

2.5

IIo Temam: «Hemeramnbel M uX COCOAUMHCHUA» H

«MeTajinl 1 ux COCAUHCHU

XapaKTepru30BaTh (omHCHIBATH) obmue u
crenu(pUIecKrne XUMHYECKHE CBOHCTBA TMPOCTBHIX H
CIOXHBIX  BEIIECTB,  TOJTBEpPXAas  OMUCAHUE
MpUMEpPaMH  MOJICKYJIIPHBIX W HOHHBIX YpPaBHCHHM

COOTBCTCTBYIOIINX XMMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIAATh YpPAaBHCHHA peaxunﬁ, IMOATBCPKIAIOIINX
CyYIICCTBOBAHUC FeHETUYECKOMN CBi3HU MCIKIAY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT
HUX CTPOCHHUA, BO3MOKHOCTHU IIPOTCKAHHA XHMMHUYCCKHX

HpeBpaH_[eHI/If/'I B Pa3/IMYHBIX YCJIOBHUAX

clenoBaTh NpaBWJIaM  TOJIb30BAHUS ~ XUMHYECKOU
ocyJ10i ¥ 1ab0opaTOpHBIM O0OPYJOBAaHUEM, A TAKKE
npaBuiaM oOpaIieHus ¢ BEIIeCTBaMH B COOTBETCTBUU
C MHCTPYKIHMSMHU TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMUYECKUX OMNBITOB IO TOJYYEHUIO U COOHMPaHUIO
razoo0pa3HbIX BEIIECTB (aMMUaka U YIJIEKHCIIOrO
rasa)

IPOBOJIUTH peakiuu, MOATBEPIKIAIOIITNE
KaueCTBEHHBIH  COCTaB  Pa3IMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM TYTEM XJIOPUI-, OPOMHII,
uonaua, KkapOoHnat, Qocdar, cunukar, cyiabdar,
TUAPOKCHTNOHBI, KaTHOHBI aMMOHWS, HNOHBI
W3YYCHHBIX METAJUIOB, IMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKHUX BECIICCTB

[To Teme: «XuMus U OKpyKarouas cpeiar»




3.1

PACKpPBIBATb CMBICII OCHOBHBIX XHMMHWYCCKUX MOHSI THM:

[TJIK BemecTBa; KOppO3Usd METAIIIIOB

3.2

NPUMEHATh OCHOBHBIE  OINEPAllMAd  MBICIUTEIBHON
NEATEIbHOCTH — aHAIW3 W CHUHTE3, CpPaBHCHHUE,
000011IeHIEe, CUCTEMATU3AIIHNIO, BRISIBJICHUE MPUINHHO-
CIEICTBEHHBIX CBA3CH — JUII H3YUYEHUS CBOMCTB
BEIICCTB u XUMHUYECKHUX peaKLHnii;
€CTECTBCHHOHAYYHbBIE METO/IbI MMO3HAHUS —
HaOII0ECHUE, W3MEPEHHE, MO/JICJIMPOBAHUE,

AKCTIEPUMEHT (pPEaJIbHbIN U MBICIICHHBIH )

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHaUaIbHBIC XUMUUECKUE TTOHSTHS
[Ipenmer xumuu. Ponb XUMUK B JKU3HM YEIOBEKA. XUMHS B
1.1 cucteMe Hayk. Tema wu BemectBa. Dusznueckue CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB
12 IlonsTne o0 MeTomax MO3HAHUS B XUMHH. YHCTHIE BEIIECTBA U
' cmecu. CriocoObI pa3ielIcHHs] CMeCce
ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3JIeMEHThl. (CHUMBOJIBI
1.3 XAMUYECKUX JJeMEHTOB. [IpocThle W CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE
Xumunyeckass (¢opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX
1.4 AJIEMEHTOB. 3aKoH MOCTOSIHCTBA cocTaBa BCILICCTB.

OtHocuTenbHasg aToMHas macca. OTHOCUTENIbLHAS MOJICKYJIApHAasA




1.5

1.6

1.7

2.1

macca. MaccoBas J0JI1 XUMHYCCKOI'O 2JICMCHTA B COCAUMHCHHUHN

KosmmuectBo Bemectsa. Monb. MonsipHas macca. B3zanmocBsizb
KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWHUI[ BELIECTBA.

Pacuétel mo hopmynaM XUMUIECKUX COSTUHEHUN

duznyeckre ¥ XUMUYECKHUE SIBJICHNA. XUMHUYECKas peakuus U eé
IPU3HAKU. 3aKOH COXPAHEHHs MAaCChl BEIIECTB. XHMHUYECKHE
YpaBHEHHS. Knaccudukanus XUMHUYECKUX peaxkuun

(coenuHeHUs, pa3yIokKEHHUsI, 3aMEILCHUs, OOMEHA)

XUMUYECKHI  HKCIEPUMEHT: 3HAKOMCTBO C  XHUMHYECKOM
MOCYJIOM, C MpaBWiIaMH pabOThl B JIAOOpAaTOpUM M TpHUEMaMU
oOpailieHust ¢ J1aOOpaTOpHBIM O0OPYJOBaHUEM, H3yYEHUE U
onvcaHue (PUIUYECKUX CBOWCTB OOpa3llOB HEOPraHUYECKUX
BEIIIECTB, HaOMI0JeHUEe (Pu3NYecKUX (TIJIaBJICHUE BOCKA, TasiHUE
JbJa, pacTUpaHHE caxapa B CTYIKE, KUIEHHE U KOHIEHCAlus
BOJIbI) U XUMHUUYECKUX (TOPEHHUE CBEUH, MPOKAIMBAHUE METHOMN
MPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHUCJIOTOW) SIBJICHUH,
HAOJIIO/ICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuii  (pa3loKEeHHE caxapa, B3aMMOJCICTBUE CEPHOI
KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxeHue ruapokcuaa meau(ll)
IpU HArpeBaHWHU, B3aMMOJICHCTBUE XKEJ€3a C PacCTBOPOM COJIH
meau(Il), nzydenune cnocob6oB paszzenenust cmecei (C MOMOIIBIO
MarHuTta, (UILTPOBaHHWE,  BBIMApPUBAHUE,  JAUCTHILISAINA,
xpoMarorpadusi), NPOBEACHUE OYMCTKU IMOBAPEHHOM COJIH,
HAOJIIOICHUE W OIMCaHUWEe pe3yJbTaTOB MPOBEIACHUS OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsT MacChl, CO3JaHue

MoOJIeJ el MOJIEKYJT (IIapOCTEPIKHEBBIX )
Baxnenmme npeacTaBUTENM HEOPTAaHUUECKUX BENIECTB

Boznyx — cmech ra3oB. CoctaB Bo3ayxa. Kuciaopon — ajaeMeHT u
mpoctoe BemiecTBo. HaxokaeHwe Kuciaopona B MPUPOAE,

dusnueckue W XMUMHYECKHUE CBOWMCTBA (PEaKIUd TOPECHUS).




Oxkcupnpl. Ilpumenenue kucinopoga. CrocoObl TONy4YEHUS
KHCIIOpoJia B Jabopatopuu M MPOMBIILIEHHOCTH. KpyroBopot
kuciopoga B mnpupone. O30H — awioTponHas MoaudUKaIms

KHCJIOpOda

2.2

TemnoBoit 3¢pdeKkT XUMUYECKOW peakIu, TEePMOXMMHUYECKUE
YpaBHEHHUS, SK30- ¥ SHIOTEPMUUECKUE peakluu. TOIMINBO: yromib
U MeTaH. 3arps3HeHue BO3/yXa, YCWICHHE MapHUKOBOTO

addekTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anemeHT n ipoctoe BemecTBo. Haxoxaenue Boopoaa
B Mpupojie, pu3nveckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE,

cnocoObI osryueHust. Kuciotsl u conu

2.4

2.5

2.6

2.7

MounsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSAM

@®usnyeckue CBOMCTBA BOABL. Boja Kak pacTBOPUTEIb.
PactBoppl. HacelllleHHbIE ¥ HEHACBILIECHHBIE  PACTBOPHI.
PacTtBopumocTs BemiecTB B Bojae. MaccoBast 10Jig BELIECTBA B
pactBope. XuMuueckue cBouicTBa Boabl. OcHoBaHus. Poib
pPacTBOpPOB B MPUPOJE U B KU3HU YEIOBEKA. KpyroBopoT BOABI B
nmpupone. 3arps3HEHuE NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA
MPUPOHBIX BOJ

Knaccudukanus Heopranmyeckux  coenuHeHuid.  OKCHIBIL.
Knaccudukanust  oxkcumoB:  cosneoOpasyromiue  (OCHOBHBIE,
KHUCJIOTHBIE, amdoTtepHbIe) u Hecosieo0pa3yronue.
Homenknarypa okcunoB. dusznueckue U XMMUYECKHUE CBOMCTBA

OKCHIOB. HonyquHe OKCHIOB

OcHoBanusi.  Knaccudukanus — OoCHOBaHM:  MIENOYM |
HEpAacCTBOPUMBIE  OCHOBaHMA. HoMeHknarypa  OCHOBaHHIA.
OU3NYECKNEe U XUMHUYECKUE CBOMCTBA OCHOBaHUM. Ilomydenue

OCHOBAHUM

2.8

Kucnorer. Kmaccudukanms xuciaor. HomeHkmaTtypa KHCIOT.

du3nYecKkrue U XUMHYECKHUE CBOMCTBA KHMCIIOT. PHI[ AKTUBHOCTH




2.9

2.10

MetaimoB H.H. bekerosa. Ilonyuenne kucnor

Comu. Homenknatypa coneil. @DuU3MYECKHUE U XUMHUYECKUE
cBoiicTBa coiiel. [lonyuenue conen

'enetndeckasi CBsI3b MEXKIY KJacCaMM  HEOPTaHUYECKUX

COE€IMHEHUN

2.11

XAMUYECKHI  JKCIIEPUMEHT:  KA4ECTBEHHOE  OIpPEACICHUE
collepKaHUsl KHUCJIOpOoJa B BO3[yXe, MOJydyeHUe, coOupaHue,
pacro3HaBaHWE W M3YyYE€HHE CBOWCTB KHCIIOPOJa, HAOJIIOJEeHUE
B3aUMOJICMCTBUSl  BEIIECTB C  KHCIOPOJAOM M  YCJIOBHUSA
BO3HUKHOBEHHUSI W  TpeKpaiieHus  ropeHus  (mokapa),
O3HAKOMJICHHE C 00pa3laMu OKCHJOB U OINKMCAHHE UX CBOWCTB,
MOJyYeHHe, coOupaHue, pacro3HaBaHUE M HM3YYCHUE CBOMCTB
BOJIOpoJia (TOpeHHue), B3aMMOJCHCTBHE BOJOPOJa C OKCHIOM
Menu(Il)  (BO3MOXHO  HKCHOJB30BaHUE  BUEOMATEPUATIOB),
HaOIOJIeHNEe 00pa3lloB  BEIIECTB  KOJIMYECTBOM |  MOJb,
HCCIICIOBAHNE  OCOOCHHOCTEW  pacTBOPEHHUSI  BEIIECTB  C
pPa3IMYHONM PAaCTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C
ONPENECIEHHON MacCOBOM JOJIEM PAacCTBOPEHHOIO BEIECTBA,
B3aMMOJICUCTBHE BOJbI C METaUIaMH (HATPUEM M KaJbITUEM)
(BO3MOKHO HCIIOJIB30BAHUE BHUICOMATEPUAIIOB), OMpEEICHUE
pacTBOPOB KHUCJIOT W WIEJIOYEH C MOMOUIbIO HWHAUKATOPOB,
MCCJIEIOBaHNE O0pa3I[0B HEOPTAaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOJICHHUE WM3MEHEHHUS OKpPacKu WHJIMKATOPOB B
pacTBOpax KHUCIOT W WIEJI0YEH, H3YYEHUE B3aUMOICHUCTBUSA
okcuna meau(Il) ¢ pacTBopoM CepHOM KHUCIOTBI, KHCJIOT C
MeTajlJlaMHu, peakummn HEUTpaAIN3alLuu, IIOJIyYeHue
HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHECHHE OJHOTO MeTajuia
JIPYTUM U3 PacTBOpA COJIM, PEIICHHE SKCIEPUMEHTAIIbHBIX 337124

1o TeMe «BaxkHenmme kiraccbl HEOPraHMYECKUX COECIUHEHHUI

HCpI/IO,Z[I/I"IGCKI/Iﬁ 3aKOH " Hepnonnqecxaﬂ CHUCTEMA XUMHYCCKHUX




anemeHToB J.M. MenaeneeBa. CTpoeHrne aToMOB. XUMHUYECKas

cBsA3b. OKHCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC pcaKnuu

3.1

[lepBbie MOMBITKH KIACCU(PUKAIUU XUMUUYECKHX DIECMEHTOB.
[lonsiTie O Trpynmax CXOJHBIX JJIEMEHTOB (ILEIOYHBIE U
[IEIOYHO3EMENIbHBIE METaJUIbl, TaJlOTE€Hbl, HWHEPTHBIC Tas3bl).
DJeMeHThI, KOTOpble 00pa3yloT aM@OTEepHbIE OKCHUIBl U

THAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [lepunonnyeckass cucteMa XUMHYECKUX
anementoB .M. MenneneeBa.  KopoTkomepuomnas
IUIAHHOIIEPUOAHAS bopMbI [Tepuonnueckoii CHUCTEMBI
xuMuueckux anemeHToB .M. Menneneesa. Ilepnoas! u rpymnist.
PU3NYECKUN CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U

I'PYIIIIBI 3JICMCHTA

3.3

Crpoenne aromoB. CocraB aTomMHbIX saep. M3oTomsl.
OnexTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumunyeckux osnemeHTOB llepmommueckon cucremsr .M.
MenpneneeBa. XapakTepuCTUKa XMMHYECKOTO JIEMEHTAa IO €ro

nosoxenuto B Ilepuonnueckon cucreme J[.M. Menneneesa

3.4

3aKOHOMEPHOCTM M3MEHEHUS pPaAUuyca aTOMOB XUMHYECKHUX
AJIEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB IIO
rpynnam M nepuonaMm. 3HadeHue [lepmommyeckoro 3akoHa
Ileproauyeckon CUCTEMBI XMMUYECKHUX DJIEMEHTOB JUUIS Pa3BUTHS

Hayku U npaktuku. [[.V. MenaeneeB — yd€HbIN U TpakKJaHUH

3.5

Xumudeckas cBsi3b. KoBajieHTHast (mojisipHass U HEMOJISIpHAs)
CBSI3b. DJIEKTPOOTPULIATEIBHOCTh XMUMHUYECKHX  DJIEMEHTOB.

HNonHas cBA3b

3.6

Crenenb OKHCJICHUSI. OKUCIUTETLHOBOCCTAHOBUTEIHHBIC
peakuuu.  IIporecchl ~ OKHCIIEHHS U BOCCTAHOBJICHUS.

OKuCINTENN U BOCCTAHOBUTEIN

3.7

XVMMHMUYECKUI OKCIIEPUMEHT: U3y4YeHHe oOpaslioB BELIECTB




9 KUIACC

Kon

METAJIJIOB U HEMETAJJIOB, B3aUMOJICUCTBUE THAPOKCUIA ITUHKA C
pacTBOpaMHM KHUCJIOT U IIEJI0Yeil, TMPOBEJICHUE OIbITOB,
WUTIOCTPUPYIOIINX IpUMEpPbI OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN (FOpEeHUe, peakiuu pasziioKeHHUs,

COCIMHEHUS)

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

BemectBo n xumnueckas peakuus. [loBropenne

1.1

[Tepnonnueckuii 3akoH. Ilepronnueckas cucTemMa XUMHYECKHX
AJIEMEHTOB J.. Menneneesa. Crpoenne aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUHU CBOMCTB XUMHUUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPHUOMOB, KM, KAUIBIUA U UX COCAUHCHUHN B
COOTBETCTBHM C IIOJIOKEHHEM 3JieMeHTOB B llepmommueckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CtpoeHue BemiecTBa: BHUAbI XHUMHUYECKOM  CBSI3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUMNA KPUCTAJUIMYECKOW PEIIETKH W BHAA XUMHUYECKOW CBSI3H.
Knaccudukanus m HOMEHKIAaTypa HEOPraHUYECKHUX BEIECTB
(MexxnmyHapogHas U TpUBHANIbHAs). XHUMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K PAa3IMYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPTraHNMYCCKHX BCIICCTB

1.3

Knaccudukanus XUMHUECKMX  peakIil M0  Pa3IuvYHBIM
npu3HakKaMm (10 YUCIYy U COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo H3MEHEHUIO CTeleHen
OKHCJICHUS XHUMHYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, II0
YYacCTUIO KaTaln3aTopa). JK30- U SHIAOTEPMUUYECKHE pPEaKIIHH,
TepMOXuMuUuyeckue  ypaBHeHus. [lonstue o  ckopocTu

XUMHUYECKOM pCaKuu




1.4

[TonsiTrie 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKUX PEAKIIHSIX.
IloHATHE O TOMOTEHHBIX M T'€TEPOTEeHHBbIX peakuusax. llonsatue o
XUMHYECKOM paBHOBecuU. DakTophl, BIAMAIOIMIME HAa CKOPOCTh

XUMHUYECKOMN PCAKIUHU U ITOJIOKCHUC XUMHYCCKOT'O PABHOBCCHUA

1.5

OKHCIIUTETEHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, SJIEKTPOHHBIN
OanmaHc OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakIuu.
CocraBiieHue ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuHﬁ C UCIIOJIB30BAHHUCM MCTOAA 3JICKTPOHHOT'O OanaHca

1.6

1.7

Teopus HNEKTPOIUTUUECKOW AUCCOLUUAIMUA. IDJIEKTPOJIHUTHI M
HEXJIEKTPOIUTHl. KaTuoHbl, aHMOHBL. MeXaHu3M aUCCOLUAIUU
BEIIECTB C PA3JIUYHBIMH BUJAMH XHUMHUYECKOM CBs3U. CTENEeHb
mucconranu. CunpHble W ciaOble ANEKTPOJuThl. Peakiuu
MOHHOTO OOMEHa. YCIIOBUA TMPOTEKAHWS pPEaKlUuid HOHHOTO
oOMeHa, MOJHBIE U COKpalIEHHbIE HOHHBIC YPABHEHUS PEaKIIUi.
CBoiicTBa KHUCJIOT, OCHOBAHUW U COJIEM B CBETE IMPEJICTABICHUN
00 DJEKTPOJIMTHYECKON aucconmaruu. KadecTBeHHBbIE peaKIuu

Ha WOHBI. [ToHsATHE O THUIPOIU3E COJIeH

XUMHYECKAN  DKCIIEPUMEHT: O3HAKOMJIEHHE C  MOJEIAMU
KPUCTAJUTMYECKUX  PEIIETOK HEOPraHUYECKUX  BEIIECTB —
METaJJIOB U HEMETaIUIOB (TpaduTa U aamasza), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus); HCCIEIOBAaHHE 3aBHCUMOCTH CKOPOCTH
XUMUYECKON pEakiMu OT BO3JEUCTBHS PA3TUYHBIX (DAKTOPOB;
UCCIIEIOBAHUE  DJICKTPOINPOBOAHOCTH  PACTBOPOB  BEIIECTB,
mporiecca JUCCOIMAIMKM KUCIIOT, IeIoueld U coJieid (BO3MOXKHO
UCIIOJIb30BaHUE  BUJICOMATEPUANIOB); TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TMPOTEKAHUS PEAKIUA HOHHOTO
obmeHa (oOpa3oBaHME Ocajika, BBIJICJICHHE rasza, oOpa3oBaHHUE
BO/JIbl); ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN (TOpeHUE, peakluuu pa3ioKeHUus,

COCI[I/IHCHI/IH); paciio3HaBaHUC HCOPIraHMYCCKUX BCHICCTB C




IIOMOIIIBIO KAa4YCCTBCHHBIX peaKuHﬁ Ha  HOHBI, PCUICHUC

OKCIICPUMCHTAJIbHBIX 3a/1a4

2.1

Hewmeramnel u ux COCIUHCHUA

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakKTEpHbIE cTeneHu OkucieHus. CrTpoeHue u
¢u3nueckue CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB.
XUMUYECKUE CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJECHCTBHUE C
MeTaJJIaMM,  HEMeTa/ulaMu,  IIejoyaMu).  XJIOPOBOJOPO/I.
ConsiHag ~ KHCIIOTa, XWMHWYECKHME  CBOMCTBA, IOJYYCHHE,
npuMeHeHue. [[elicTBre Xjopa M XJOPOBOAOPOJa HA OpPraHU3M

yejoBeka. Baxkueie XJIOpHUAbl 1 UX HAXOKACHUC B IIPUPOIC

2.2

2.3

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnsl. OcobeHHoCcTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKucieHusa. CTpoeHue
U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTpornHble MOAU(PUKALMA KUCIOPOJa U CEpbl. XUMUYECKUE
cBoiictBa cepbl. CepoBOJIOpPOJZ, CTpoeHue, (PUIUYECKUE U
XxuMuueckue cBorctBa. OKCHABI Cepbl Kak NpeAcTaBUTENIU
KUCIOTHBIX OKkcuaoB. CepHas Kuciora, (uU3NYECKUe U
XUMUYECKHUE CBOMCTBa (00mMe Kak TMpeACTaBUTENsS Kiacca
KUCIIOT U crienuduueckue). XUMHUUYECKUE PEAKIUH, JICKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIOCO0a MOJyYeHUs! CEPHON KHUCIIOTHI.
[Tpumenenue. Conu cepHON KHUCIIOTHI, KAUECTBEHHAs] peaKlUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUN B MPUPO/IC.
XVMMHUYECKOE 3arps3HEHUE OKPYKaIOIIEeH Cpeibl COSAMHEHUSIMU
cepbl (KUCIOTHBIE JOXIHW, 3arpsA3HEHUE BO3AyXa M BOJOEMOB),

CIOCOOBI €ro MpeI0TBPALICHUS

OO6mias xapakTepucTuka 3iaemMeHToB VA-rpynmnbl. OcobeHHOCTH
CTPOEHHS AaTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHUA. A3OT,
pacnpocTpaHeHUE B MpUpoAe, (U3NYECKHE U XUMHUYECKHUE

cBoiictBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro




2.4

2.5

dusndeckue W XHUMHYECKHE  CBOWCTBA, TIONYYCHHE U
npuMmeHeHue. Cojidi aMMOHUA, UX (PU3UYECKUE U XHUMHYECKHUE
CBOMCTBa, mpuMeHeHue. KadyecTBeHHas peakiusi HAa HOHbI
aMMOHUSI. A30THas KHCJIOTa, €€ MojyuyeHue, (U3MYecKue u
XUMHUYECKUE CBOMCTBa (00IIMe Kak TMpeACTaBUTENs Kiacca
KHUCIIOT U crenuduueckue). Vcnoap30BaHre HUTPATOB U COJEH
aMMOHUSI B KayeCTBE MHMHEPAJIbHBIX YI0OpeHUH. XHUMHUECKOe
3arpsA3HEHHE  OKPYXAWWIEH Cpeabl COEAMHEHUSMHU  a30Ta

(KUCIIOTHBIE AOXK/IU, 3arPA3HEHUE BO3/yXa, TOYBLI U BOJOEMOB)

docdop, amtorpornssie Moaudukanuu hochopa, puznueckue u
xumuyeckue cBouctBa. Oxcua  ¢ocdopa(V) u  docdopHas
KHUCIIOTa, (PU3NYECKHE M XHWMUYECKHE CBOWMCTBA, MOJyUYCHHUE.

Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUI

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnel. OcobeHHocTu
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKHUCICHHS. YTIEpOI,
AJUTOTPOTIHBIE MOAU(UKALUUA, PACHPOCTPAHEHUE B TMPUPOJE,
dbu3uUYecKre U XUMUYECKHE CBOMCTBA. AncopOius. KpyroBopot
yriepoaa B mpupoge. Oxkcunbl yriepoda, ux (unyeckue u
XUMUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJTyYeHHE W  MOpPUMEHEHHE. OKOJIOTHYECKHE MPOOJIEMBI,
CBsI3aHHbIE C OkcujaoMm yriaepona(lV); rumoresa ri100anbHOTO
MOTEIUICHUS KJIMMaTa; MapHUKOBBIN 3¢ (eKT. YroapHas KucioTa
u e€ coiu, nX (PU3NYECKUe U XMMHUYECKUE CBOMCTBA, MOTyUYCHUE
u mnpumeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Ucnonb3oBanue KapOOHATOB B ObITY, MEJIULINHE,

IIPOMBINIIICHHOCTHU U CCIIbCKOM XO3SUCTBE

2.6

IlepBoHauanbHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KakK O
COEMHEHUAX yryiepoJa (MeTaH, 3TaH, dTUJIEH, alleTUJICH, 3TaHOII,
[JIMIEPUH, YKCYCHasi Kuciora). WX cocTaB UM XUMHYECKOE

CTPOCHHUC. IlonsgTie 0 OHOJIOTMYECKH Ba)KHBIX BCIICCTBAX:




JKHrpax, 6GJ'IKaX, YIJICBOJax — M HUX POJIM B JKU3HHU YCIOBCKA.
MaTCpI/IaJII)HOC CAWHCTBO OPraHM4YCCKUX W HCOPIraHUYCCKUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢pusnyeckue U XUMUYECKHUE CBOWCTBA, MOTYYCHHE
u npumeHenune. CoenuHeHUs KpeMHuUsi B mpupone. OOmme
npeacraBieHust 00 okcuae kpeMHusA(IV) u kpeMHHEBOM KHCIIOTE.
Cunukatel, WX  HUCHOJIB30BaHWE B  OBITY, MEIUIIMHE,
OPOMBIIUICHHOCTH. BakHelme CTpouTenbHbIE MaTepHaJIbL:
KepamMHKa, CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [Ipobaembl
0€30MacCHOT0 MCIOJIb30BaHUS CTPOMUTEIBHBIX MAaTepUaloOB B

[IOBCEIHEBHOMN KU3HU

2.8

XUMHUYECKUMN AKCIEPUMEHT: V3Y4YCHUE o0pa3IoB
HEOPraHWYECKUX  BEIIECTB, CBOMCTB  COJSIHOM  KHCIIOTHI;
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U
HAOJIIOICHUE TIPU3HAKOB MX MPOTEKAHMS; OIBITHI, OTPAKAIOUIUE
duznueckue W XHMHYECKHE CBOWMCTBA TallOTEHOB U UX
COCIMHEHU (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB);
O3HaKOMJIEHHEe ¢ oOpasnamMu  XJOpUAOB  (TaJIOTEHUOB);
O3HAKOMJIEHHE ¢ oOpa3mamMu cepbl M €€ COCAMHCHHSIMU
(BO3BMOXKHO HCIMOJIb30BAHUE BHUJEOMATEpUaiOB); HaOJI0ACHUE
npoiiecca oOyTIMBaHUs caxapa o1 JehCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCJIOTHI, M3yUYCHHE XUMHUYCCKHX
CBOWCTB  pa30aBlIEHHOW CEpHOW  KUCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakiuu Ha CyabpaT-uoH W HaOIIO/ICHUE
nmpu3Haka e€ TPOTEeKaHWs; O3HAKOMJIEHHE C (DU3NYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), oOOpa3llaMu a30THBIX W
dochopHbIX yA0OpEeHMIA; MOJTyYEHHUE, cobupanue,
pacno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa; IPOBEJICHUE

KaueCTBEHHbIX peakluuid Ha HMOH amMMOHHMS U ¢docdaT-uoH U




3.1

3.2

3.3

M3y4YCHHE T[PU3HAKOB HUX MNPOTEKaHWs, B3aWMOJCHCTBUE
KOHLICHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbIO (BO3MOXKHO
UCIOJb30BAaHUE  BHUJEOMATEPUANIOB);  W3YYEHHE  MOJENEH
KPUCTAIUIMYECKUX PEIETOK anmMasza, rpadura, Qymnepena;
O3HaKOMJIEHHUE C MPOLIECCOM aCOPOLMH PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM  yIIEM W YCTPOWCTBOM  NPOTUBOIa3a;
HOJydYeHUe, coOMpaHHe, PAacllO3HaBAHWE U H3YyYEHUE CBOMCTB
YIIEKUCIOT0 Tra3a; IPOBEACHUE KA4YeCTBEHHBIX pEakuud Ha
KapOOHAaT- M CHJIMKaT-WOHbBl W UW3Y4YEHUE NPHU3HAKOB HX
MIPOTEKAHUSA; O3HAKOMJIEHME C MPOAYKUMEHW CHIIMKATHOM
IIPOMBIIUICHHOCTH; PELICHHE JSKCIIEPUMEHTAIBHBIX 3a4a4 10

TeMe «BakHenmme HeMeTaiIbl U UX COSITUHEHUS
MeTauiel 1 UX COeIUHEHUS

OO6mmas xapakKTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha
OCHOBaHMM UX MNOJOXKeHuss B llepuwoguueckorl cucreme
xumudeckux aiemenToB .M. MenaeneeBa U CTpOo€HUS aTOMOB.
Ctpoenue metamnoB. MeTtaminyeckas CBSI3b M MeTajUIMYecKas
KpUCTAJZIMYECKass  peLIETKA. DIIEKTPOXUMHUYECKHAN pan

HaIpsKEHUM METaJUIOB

dusznueckre M XUMUYECKHE CBOWcTBa MetaioB. OOmue
CrocoObl MoydeHus MeTayioB. [loHATHE 0 KOPPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3amUTHI UX OT Koppo3uu. CraBbl (CTalib,
Yyr'yH, TIOPAJIOMHHHM, OpOH3a) M MX MPUMEHEHHE B OBITY U

IMPOMBIINIJICHHOCTH

[Ilenmounble MeTaIbl: TOJOXKEHUE B llepuogumueckoi cucreme
xumuueckux anemeHtoB J[.M. MenneneeBa; cTpoeHHe UX
aTOMOB; HaxoOXxJcHHE B mnpupoje. dusznueckne m XUMHYECKHUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUJIBI U TUIPOKCUJIBI
HaTpusi U Kanusa. lIpuMeHeHHe IIEeIOYHbIX METauIOB M HUX

COEeIMHEHUN




3.4

[[lenoyno3eMebHbIE METAIbl MAarHUM U KaJIbIIMI: MOJIOKEHUE B
Ileppoguyeckor  cucreMe XUMHUYECKHX  dsemeHToB  J[.M.
MenpeneeBa; CTPOEHHE HMX aTOMOB; HAXOXJICHUE B MPUPOJIE.
duU3NYeCcKUe M XUMHYECKHE CBOMCTBA MarHus U KaJbIus.
Baxneime coenrHeHUS Kaiblusg (OKCHI, THAPOKCHJ, COJIH).

JXKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHUS

3.5

AIOMUHMI: OJI0)KEeHNE B [lepruoamyeckon cucTteMe XMMUYECKUX
anemeHtoB [I.M. Menneneesa; crpoeHue aTtoma, HAXOXKICHUE B
npupone. Pusmyeckue M XUMHUYECKHE CBOMCTBA AJIOMHHHSL.

AM(l)OTGpHBIG CBOMCTBaA OKCHJa U THAPOKCHUAA A TFOMHUHU S

3.6

Kenezo: nonoxenue B Ileppoandeckol cUcTEME XMMHUYECKHX
sanemeHToB .M. MenpaeneeBa; CTpoeHUE aTOMA; HAXOXKJICHUE B
npupose. Pu3nMyeckue W XUMHYECKME CBOWMCTBA JKeliesa.
Oxcunpl, ruapokcuasl u conu xenesa(ll) u sxemeza(Ill), ux

COCTaB, CBOKCTBA U MOJIyYECHUE

3.7

XVWMHUYECKUI  SKCHEpUMEHT: O3HAKOMIIEHHE ¢ oOpa3uaMu
METAJIJIOB W CIJIaBOB, WX (DM3WYECKUMHU CBOMCTBAMHU, M3YyYCHHUE
pPe3yJIbTaTOB KOPPO3WHU METAJIOB (BO3MOXKHO HCIIOJIb30BAaHUC
BHUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIS W HATpusi C BOJAOM (BO3MOXKHO HCITOJIb30BaHUE
BHUJICOMATEPUAIIOB); HCCIICIOBAHNE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpEeHUs  JKejle3a B KHUCIopose  (BO3MOKHO
WCIIOJb30BAaHNE BHUACOMATEPHUAIOB); MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMA HA MOHBI (MAarHUs, KaJabIUs, aJIOMUHUS,
nunka, sxene3a(ll) m xenesa(Ill), memu(Il); nHaGmogeHue wu
OTMCaHUE TPOIIECCOB OKpAIIMBaHMS IUIAMEHU HOHAMU HaTpHs,
KaJIus u KaJIbIHS (BO3MOKHO HCITOJIb30BaHNE
BHJICOMATEPHAIIOB),  HCCIEIOBaHHE aM(OTEPHBIX  CBOMCTB
TUAPOKCUIA aJIOMUHUA M THAPOKCHAA I1IMHKA; pELICHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxneiime MeTamibl U UX




4.1

4.2

4.3

COCTUHEHUSD)
XuUMUS U OKpYXKaroIas cpena

Hosrie MaTCpuajibl 1 TCXHOJIOTHH. Bel_[IeCTBa H MaTCpualibl B
HOBCGHHGBHOﬁ JKHU3HM 4€I0BEKa. XUMUS U 300pPOBLC. be3omacHoe
HCIIOJIB30BaHUC BCHICCTB MW XHMHUYCCKHUX pCaKHI/Iﬁ B 6I)ITy.

HepBaﬂ IMoMOIIb IIPpU XUMHUUYCCKHX OKOTI'dX U OTPABJICHUAX

OCHOBBI AKOJIOTUYECKOH TPaMOTHOCTH. XUMHYECKOE
3arpsizHeHue okpysxatomieit cpenpl [IJIK. Posibs xuMuu B perieHun
AKOJIOTUYECKUX pobIeM. [Ipuponubie WCTOYHUKHU
YTJIeBOJIOPOJIOB (YToJib, MIPUPOJHBIA ra3, He(MTh), MPOAYKTHI HX
nepepaboOTKH, UX POJb B OBITY U IMIPOMBIIICHHOCTH

XUMHUYECKUM SKCIIEPUMEHT: H3y4YeHHEe oOpas3IioB MaTepHajoB

(CTGKHO, CILIIaBbl MCTAJIJIOB, ITIOJIUMCPHBIC MaTepI/IaJ'IBI)

INPOBEPSEMBIE HA OI'D 11O XUMHNHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM

Kopn .
pe3yJbTaTraM 6a30BOIr0 YPOBHSI OCBOEHNsI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'0 00111ero
TpeOOBaAHUA

oOpa3zoBaHusi HA ocHOBe PI'OC

[Ipencrasnenue:

O II0O3HABA€MOCTH SBJICHUM MPUPOABI, IOHMMaHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HayKu
Kak  00JlacTU  COBPEMEHHOrO0  €CTECTBO3HAaHMS,
KOMIIOHEHTa OOIIell KyJbTypbl W MNPaKTUYECKOU
NEATEIIBHOCTH YEJIOBEKAa B YCIIOBUSX COBPEMEHHOTO

0011IecTBa; MOHMMAHWE MECTa XUMHH Cpeau JPYTrux




1.2

1.3

CCTCCTBCHHBIX HAYK

O HAY4YHbBIX MCTOJAX IIO3HAHHA, B TOM YHCIIC
OKCIICPUMCHTAJIbHBIX KW TCOPCTHYCCKHUX  MCETOHAax
HUCCIICAOBAHUS BCIICCTB MW MU3YUYCHHUA XUMHUCCKUX
pCaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIN JJIs

OOBSICHCHUSA CTPOCHUS aTOMOB U MOJICKYII

0o chepax  mpodecCHOHANBHOW  JEATEIHLHOCTH,
CBSI3aHHBIX C  XUMHEH W COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha  JTOCTH)KCHUSX
XUMHYECKOH HayKd, YTO TO3BOJUT OOYyYaroIIMMCS
paccMaTpuBaTh XUMHIO Kak cdepy cBoed Oynyiei
npopecCUOHANBbHON  JNEATENPHOCTH W CAeNaTh
OCO3HAHHBI BBIOOP XUMHH Kak MNpPOQUIBHOTO
npeaMeTa Mpu Nepexo/ie Ha YPOBEHb CPEAHETO 00ILEro

o0pa3oBaHUs

Bnagenune cucremMoil XMMHUYECKHX 3HAHUM M YMEHHUE
MIPUMEHATh CUCTEMY XHMHWYECKUX 3HAHWUM, KOTOpas

BKJIFOYAacCT:

2.1

BOKHCUIIIME XUMHUYECKHE MOHATHUSA: XUMHYECKUH
AJIEMEHT, aToOM, MOJIEKyJa, BEIIECTBO, IPOCTOE U
CJIO)KHOE BEILECTBO, OJHOPOJHASI M HEOJAHOPOHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJIApHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MOJISIpHBI 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb
(cpenssist), XMMUYECKasi peakilusi, peakiiuyu COSTMHEHHUS,
peakIy PasyIoKEHUsI, PEaKIMy 3aMEIIeHUs, PeaKIuu
oOMmeHa, TeruioBOM dS(dQeKT peakiuu, IK30- U
SHJOTEPMUUYECKHE PEAKIMU, PAcTBOpP, MAaccoBasi IO
XUMHYECKOTO 3JIEMEHTA B COCAMHEHUM, MaccoBasl 10

M IIPOLCHTHAsA KOHLCHTpAIUs BCIICCTBA B PAaCTBOPC,




SAPO aToma, OJICKTPOHHBIM CIIOM aTroma, AaTOMHas
opOuTah, paaMyC aToMma, BAJICHTHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKas CBSI3b,
AJIEKTPOOTPUIIATEILHOCTh, TOJISIPHAsT W HEMOJIsIpHAas
KOBAJICHTHAas CBS3b, HMOHHAS CBSI3b, METaJlJIMUECKas
CBsI3b, KpHCTaUIMUECKass pemiérka (aToMmHas, MOHHAs,
MeTajuInueckasi, MOJIeKyJIsipHasi), MOH, KaTUOH, aHUOH,
BJIEKTPOJIUT W HEAJIEKTPOJIUT, BJIEKTPOJUTHUYECKAS
JIMCCOIMAIIN, peakuuu HOHHOI'O oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTECIILHBIC peakuuu,
OKHCJIUTEIb W  BOCCTAaHOBUTEIb, OKHCJICHHE U
BOCCTAHOBIJICHHUE, 3JIEKTPOIIU3, XUMHYECKOE
paBHOBecHE, OOpaTUMbIE W HEOOpaTHUMBbIE pPEaKIUU,
CKOpOCTh XMMHYECKOW peakiuu, karanuzatop, I[T/IK,

KOpPpO3Us METAJIJIOB, CILJIABBI

2.2

OCHOBOIIOJIATAOIINE 3aKOHBI XUMUH: 3aKOH
COXpaHEHMs Macchl, mnepuonnueckui 3axkoH J[.H.
MeHnpeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

3.1

TCOpHUHU XUMUU: ATOMHO-MOJICKYJIApHAast TCOpus,

TEOPUSI AIEKTPOJIUTUUECKON JUCCOIUALIUU

Bnamenue oCHOBaMM XMMHYECKOM TIPAMOTHOCTH,

BKJIFOUAIOIICH:

YMEHHUE  NPaBUIBHO  HKCIOJb30BaTh  HU3yUYECHHBIC
BEILIECTBA U MaTepuaibl (B TOM YHUCIE MHHEPAIbHBIC
yIOOpeHHs, METaulbl W  CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTJIIEBOIOPOIOB
(yrnsi, mpupoJHOro rasza, HeTH) B OBITY, CEJIBCKOM
XO035IUCTBE, HA MPOMU3BOJCTBE M MOHMMAHUE 3HAYCHUS

KHUPOB, 6CJIKOB, YIJIIEBOJAOB I OpraHM3Ma YCJIOBCKA,




YMCHHC IIPOTrHO3UPOBATH BIUAHHUC BCIICCTB u

XUMHUUYCCKUX IIPOICCCOB Ha OpraHu3M YCJIOBCKa U

OKPYKAIOIIYIO IPUPOHYIO CPeIy

3.2

3.3

3.4

YMCHUC HHTCTPUPOBATL XHUMHUYCCKHUEC 3HAHUA CO

3HaHUSAMHU JPYTUX YIEOHBIX MPEIMETOB

HQJIMYUE OTbITa pabOThI C PA3IUYHBIMU HCTOUYHUKAMU
uHbpOpMallMl MO XUMHUU (HAyyHas W  HAy4dHO-
MONyJISIpHAsE  JIMTEpaTypa, CJIOBapH, CIPAaBOYHUKH,

HMHTEPHET-PECYPCHI)

yMEeHHE OOBEKTUBHO OIIEHMBAThb HWH(GOPMALUIO O
BEILIECTBAX, HX I[PEBPAILCHUAX U IPAKTUYECKOM
IIPUMEHEHUN U YMEHUE UCIIOJIB30BATh €€ JIJISl PEIICHUS

y4eOHO-TT03HABATEIIbHBIX 3a/1a4

Bnamenue ocHOBaMH MOHATUHWHOTO ammapara u
CHUMBOJIMUECKOI'O S3bIKA XWMHHM JUISI COCTaBJICHUS
dbopMysl  HEOpPraHWYECKUX  BEIIECTB, YpaBHEHUU
XMMHUYECKUX  PEaKUUil; OCHOBAMH  XUMHYECKOU

HomeHkaTypsl (IUPAC u TpuBnanbHO)

YMeHue OOBACHITH CBSI3b TOJIOKEHUS JJIEMEHTA B
[lepnoanueckon CHCTEME c YHCJIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3aps] sapa, OOIIee 4YHUCIIO
AJICKTPOHOB),  pACIpPEACIICHHEM  JJICKTPOHOB  TIO
DHEPTeTUYECKUM YPOBHSAM aTOMOB TIEPBBIX TPEX

IEPpUOJ0B, KAJINA U KaJIbIHA

[IpeacraBinenre O NEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XMMHUYECKUX DJIEMEHTOB (paauyc aroma,
ANEKTPOOTPUIIATENIBHOCTE), TPOCTBIX M CJIOKHBIX
BEIIECTB OT MOJIOXKEHUs AeMeHTOB B [lepuoanueckoii

cucteMe (B MajbIX MepUoAaxX W TJIABHBIX MOJArPYyMIax)




H 3JICKTPOHHOI'O CTPOCHHA aTOMA

7 YMenue kimaccuuImpoBaTh:
7.1 XUMHUYECKHUE JIEMEHTHI
7.2 HEOPraHWYEeCKHE BEIECTBA
7.3 XUMUYECKUE PEAKIINU
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh W CTENCHb OKHUCICHUS XUMHYCCKHX
' AJIEMEHTOB, 3apsj HOHA
8.0 BUJT XUMHUYECKOH CBS3M W THUIN KPUCTAJUTMYECKOU
' CTPYKTYPBI B COSMHEHUSIX
8.3 XapakTep Cpelbl B BOJHBIX pPAcTBOpPax BEIECTB
' (KUCJIO0T, OCHOBAHMIA)
8.4 OKHCJIUTEINIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (PU3MUECKHUE U XUMHYECKUE
CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOJOPOI, rpadur,
9.1 anMmas, KpeMHUM, a3oT, ¢ocdop, cepa, XJIop, HATPUH,
KaJIMi, MarHui, Kb, aJIFOMHUHUMN, )KEJIe30)
CIIOXHBIX BEHIECTB, B TOM YHCIE€ HX BOJHBIX
pacTBOPOB (Bona, aMMHaK, XJIOPOBOJIOPOI,
CEpPOBOIOPO/, OKCHUIBI U TUIIPOKCUIbI MeTalioB [-I1A
9.9 rpymmn, amtomuaust, meau (II), munka, xenesa (I1 u 11I),
' okcuasl yraepoga (II u 1V), kpemuus (IV), azora u
dochopa (III u V), cepst (IV u VI), cepHucras,
cepHasi, a30THCTas, a3oTHas, (ochopHas, yrojpHas,
KpEMHHUEBas KUCJIOTA U UX COJIH)
NPOTHO3UPOBaTh M XapaKTEpHW30BaTh  CBOMCTBA
9.3 BEIIECTB B 3aBUCHUMOCTH OT HX COCTaBa M CTPOCHUA,

IMPUMCHCHUC BCIICCTB B 3aBUCHUMOCTHU OT HX CBOﬁCTB,




BO3MOKHOCTbh IPOTEKAHNsI XUMUYECKHUX ITPEBPAILCHUN

B pa3JIMYHBIX YCIIOBHAX

VYMEHHE COCTaBJISATh MOJICKYJIPHBIC W HWOHHBIC

10 YpaBHEHUS PEAKIINiA, B TOM YHCIIC:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIU
10.3 WJUTFOCTPHUPYIONTUX XUMHYECKUE CBOMCTBA M3yYEHHBIX
' KJIACCOB (TPYIII) HEOPTaHUUYECKUX BEIIECTB
104 MOJITBEPKIAIONIUX T€HETUYECKYIO B3aUMOCBS3b MEXKIY
' HAMH
11 YMeHHEe BBIYUCIATH (TPOBOJAUTH PACUETHI):
OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
11.1 BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JI€MEHTa B
COCIMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
0 YPaBHEHUSIM XHMHUYECKUX PEAKIUH W HaXOJUTh
114 KOJIMYECTBO BEIIECTBA, O0BEM M MAacCy peareHTOB WU
IPOJYKTOB PEAKITUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHU METOIaMH HAyYHOTO MTO3HAHUS
(mabsrogenue, U3MepeHue, AKCIIEPUMEHT,
12.1 MOJICIMPOBAaHUE) TpPU  HU3YYEHUU  BEIIECTB U
XUMUYCECKUX  SBJICHUW; YMEHHE C(HOPMYIUPOBATH
po0IeMy U IPEAJIOKUTh MYTH € PEIICHMUSI
0e30macHoi paboThl ¢ XMMHYECKHMMHU BEIIECTBAMU,
12.2 XUMUYECKON (01971 (0)7 u 71a60paTOPHBIM
000pyO0BaHUEM
12.3 npaBujiaMu 0e30MmacHOTO oOpalleHus] ¢ BEIeCTBAMU,




WCTIOJb3YEMbIMU B MOBCEIHEBHOM >KM3HU, TTPaBUIIAMU
MOBEJCHUSI B TEIIX COCpeXEHUs 370pOBbsI U
OKpY Xalollled MPUPOJHON Cpe/bl; MOHUMAaHHE Bpena
(OmacHOCTH) BO3JEHCTBUA Ha KUBbIE OpPraHU3MbI
onpeneaEHHbIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U

MpCaoOTBpaAlICHUA UX BPCAHOTO BOSI[CﬁCTBHH

13

Hanuuue IMPAKTUYCCKHUX HABBIKOB IUIAHWPOBAHUA U
OCYHICCTBJIICHUA CIICOYIOIINX XUMHUYCCKHUX

OKCIICPUMCHTOB!:

13.1

HU3y4YCHUC U OIIMCAHUC (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB,
O3HAKOMJICHUE C (I)I/ISI/I‘-ICCKI/IMI/I n XUMHYCCKHMMH
ABJICHUSAMHU, OIIBITbI, HWIUIIOCTPUPYIOIIHUC JIIPU3HAKH

IMPOTCKAaHUA XUMHYCCKUX peaKI_[I/Iﬁ

13.2

13.3

13.4

13.5

13.6

W3YYCHHE CITIOCOOOB pa3/IelIeHUsT cMecei

NOJIyYEHUE KHUCIOPOJla M U3YYEHHUE €ro CBOWCTB;
NOJIyYEHHE BOJOPOJAa U H3YyYEHUE €ro CBOWCTB;
NOJIyYCHHE YIJEKHUCIOro Tra3a U M3y4YEeHHE €ro
CBOWCTB; TIOJyYEHHE aMMHUaKa W H3YyUYCHHUE €ro

CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOU

JOJIEN PACTBOPEHHOTO BELIECTBA

NpUMEHEHUE WHIUKATOPOB (JJAKMyca, METUJIOPaHkKa U
dbenondranenna) g onpeneNeHus XapakTepa Cpeabl

B PacTBOPax KHUCJIOT U LIEIOYEH

UCCIICIOBAHUE W OIIMCAHUE CBOWCTB HEOPraHUYECKUX
BELIECTB Pa3IMYHbIX KJIACCOB; U3Yy4EHHE
B3aMMOJCUCTBUS KHUCIOT C METAUIAMH, OKCHAAMHU
METAJJIOB,  PaCTBOPMMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJISIMM; IIOJy4EHHE HEPACTBOPUMBIX

OCHOBaHHﬁ; BBITCCHCHHMEC OJHOTO METallla APYIUM M3




pacTBopa CoJIM; UccieloBaHHEe aM(OTEpHBIX CBOMCTB

THAPOKCHUI0B AJIFOMUHHA U IUHKA

13.7

pELICHUE SKCHEPUMEHTAIbHBIX 33Ja4 [0 TEeMaM:
«OCHOBHBIE€ KJIacCChl HEOPTaHMYECKUX COCAUHEHUIN;
«neKTpoauTHYecKas aucconmanus»; «Baxueine
HEMETAUIBI W WX COCNMHEHHs»; «Baxuenmme

MECTAJIJIbl 1 UX COCIMHCHU )

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WLIIOCTPUPYIOIIHE
MPU3HAKU TIPOTEKAHWsI PEaKIMii HOHHOTO OOMEHa,
Ka4eCTBCHHBIC pEaKIUW Ha TMPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAX MOHBI: XJIOPHI-, OPOMHUI-, HOTUI-,
cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUJI-MOHBI, KAaTUOHBI ~ aMMOHUS,  MarHus,
KaJlblKs, aJJIOMUHMS, *Kene3a (2+) u xxenesa (3+), menu

(2+), nuHKa

14

YMenue:

14.1

14.2

NPENCTaBIATh PE3yibTaThl SKCHEpUMEHTa B (opme
BBIBOJIOB, JIOKa3aTelbCTB, TrpaMKOB U TaOIUL U

BBIABJIATD OMIIMPHUUYCCKHUEC 3aKOHOMCPHOCTHU

yCTaHaBIMBATh CBA3U MEX]y pealbHO HA0JI01aeMbIMU
XUMHAYECKUMU SIBJICHUSAMU 151 IIpoLIECCAMU,
IPOUCXOJAIIMMHA B MaKpO- U MUKPOMHUpPE, OOBSICHATH

IPUYKUHBI MHOTOOOpa3us BEIlEeCTB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHMSA




1.1

1.2

[TepBoHaYaTbHBIE XUMUYECKUE TTOHITHS
YucTteie BeniecTBa 1 cmecu. CnocoObl pa3aeneHus cMeceit

AToMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJIBI

XUMHWYCCKUX 3JICMCHTOB. HpOCTLIe N CJIOXHBIC BCIICCTBA.

1.3

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX

sj1eMeHTOB. CTEIIeHb OKMCIICHUS

1.4

1.5

1.6

3aKOH MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCHTENIbHAs aTOMHAas
Macca. OTHOcUTENIbHAsA MOJEKYJsApHas macca. MaccoBas HOJIA

XUMHUYCCKOTI'O 3JICMCHTA B COCIMHCHU N

KomnuectBo BemectBa. Monb. MonspHas macca. MonsipHbIit
00bEéM ra3zoB. B3aMMOCBSI3b KOJIMYECTBA, MAacChl W YHUCIA
CTPYKTYPHBIX €IUHUII BEIIECTBA

PusznyecKue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€
IIPU3HAKHA. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XHMHUYECKHE
YPaBHEHHUS

ITepunonnueckuit 3akoH u llepuoanueckas cucreMa XUMHUYECKUX

sanemenToB /.. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepuonnueckuit 3akoH. Ileprnoamyeckas cucrema XHUMUYECKUX
anemeHToB .M. Menneneesa. [lepuoasl u rpynmnel. Gusnyueckuii
CMBICII TIOPSIAKOBOTO HOMEpPA, HOMEPOB IMEPUOAA U TPYIIILI

QJICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. M3oromsl.
Onextponbl. CTpOEHUE AIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 xumuueckux osnemeHToB Ilepmommueckoii cucremsr [[.W.

Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX JIEMEHTOB
MEPBbIX TPEX MNEPHUOJOB, Kalus, Kalblus (paauyca aTOMOB,
AIEKTPOOTPULIATETBHOCTH, METAJUIMYECKUX U HEMETAJUIMYECKUX

CBOMCTB) M HUX COCAUHEHUM B COOTBETCTBUU C IOJIOKEHHUEM




3.1

ayieMeHTOB B [leproandeckoil cucTtemMe u CTPOCHHEM X aTOMOB
CrpoeHue BeniecTBa

Xumuueckas cBsizb. KoBaneHTHas (MOJsipHass U HEMOJIApHAsi)
CBS3b.  DIJIEKTPOOTPULIATETLHOCTh ~XUMHUYECKUX  DJIEMEHTOB.

HMonnas cBs3b. MeTannnuyeckas CBSI3b

3.2

Turnsl KPpUCTAJINIMYCCKUX pGHIéTOK (aTOMHaH, HOHHAa,
MeTaJIJII/I‘IeCKaH), 3aBUCUMOCTh CBOMCTB BCIICCTBA OT THIIA

KpPICTaJIJIPI‘leCKOfI peHIéTKH H BHJA XUMMYECKOU CBS3H

Baxueiiue IIPEICTABUTEIIN HEOPTaHUYECKUX BEIIECTB.

Hewmertamnel u ux COCIUHCHMUS. MeTaibsl ¥ uxX COCIUHCHU A

4.1

Knaccudukarys 1 HOMEHKIATypa HEOPTAaHMIECKUX COCTMHCHHN:
OKCHU/JIOB (conmeobpazyroiue: OCHOBHBIE, KHUCJIOTHBIE,
amdoTepHbie) U HecojeoOpa3yroIue; OCHOBAaHUU (IIENIOYU U
HEpPACTBOPUMBIC OCHOBAaHUS); KUCIOT (KUCJIOPOACOJEpkKAIIUE U
OECKHUCIIOPOIHbIE, OJIHOOCHOBHBIE W MHOTOOCHOBHBIE); COJIEH

(CpenHHMX U KUCJIBIX)

4.2

Ou3nyecKne M XHUMHUYECKHE CBOWMCTBAa MPOCTBIX BEMIECTB-
HEMETAIJIOB: BOJOPOAA, XJIOpa, KHUCIOpPOAA, CEPhI, a3oTa,

docdopa, yriaepona, KpeMHUs

4.3

4.4

4.5

4.6

Ou3nyecKne M XHUMHUYECKHE CBOWMCTBAa MPOCTHIX BEMIECTB-
METAJUIOB: JIUTUSI, HATPUSI, KIS, MATHUS U KaJIbLHUS, A TFOMUHUS,

xKemesza. DNEKTPOXUMUYECKUH Psii HAPSHKEHUN METAIIOB

DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COEIUHEHHMN
HEMETAIIJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOA, AMMHUAKA
DOU3NYECKUE W XUMHUYECKHE CBOMCTBA OKCHIOB HEMETAJJIOB:
cepol (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepona(ll,
IV), xpemuus(I'V). TlonyueHue okCHI0B HEMETAIIOB
XuMHUYECKHEe CBOMCTBA OKCHIOB: MeTauioB [A—IIIA rpymm, nuHKa,

meau(Il) u sxeneza(Il, III). ITonyyeHre okCUAOB METAIIOB




4.7

XWMHYECKHE CBOMCTBA OCHOBAHWM W aM(OTEPHBIX THAPOKCHIOB
(Ha TpuMepe THUAPOKCUIOB aJIOMHUHUA, Kelie3a, I[MHKA).

[Tonyyenue ocHOBaHUM U aMPOTEPHBIX THAPOKCHUIOB

4.8

OOmue XMMHYECKHME CBOWCTBA KHCIOT: XJOPOBOJOPOIHOM,
CEPOBOJIOPOTHON, CEPHHUCTOW, CEPHOW, a30THOH, QocdopHOii,
KPEMHHUEBOW, yrosbHOW. (OcoOble XHMHYECKHME CBOICTBA
KOHILICHTPUPOBAHHOM CEpPHOM M a30THOW KuCHoT. [lomyueHwne

KHCJIOT

4.9

4.10

411

OOmue xXuMUYECKHe CBOMCTBAa cpeaHux coisel. Ilomydenue
coJiei

[Tonyuenne, cobupanue, pacno3HaBaHHUE BOJIOPOJIa, KUCIOPOJa,
aMMMaKa, yrJIeKUCIIoro ra3a B JlabopaTopuu

[Tonyuenue amMmuaka, CEpHOM M  A30THOM  KHUCIOT B

IIPOMBINIJIICHHOCTH. O6H_[I/I€ CITOCOOBI IMOJIYyUYCHHUA MCTAJIJIOB

4.12

['eneTnueckas CBiA3b MCIKIY Kj1aCCaMH HCOPraHNYCCKHUX

COEeIMHEHUN

5.1

5.2

5.3

XUMHUUYECKHUE PEAKIUU

Knaccudukanmsa  XUMHUECKMX  PEAKIUd MO  Pa3IMYHBIM
MpPU3HAKAM: MO YHCIY M COCTaBy YYaCTBYIOIIMX B PEAKLIMHU
BEILIECTB, MO TEIIoBOMYy 3(P(DEKTy, MO U3MEHEHUIO CTEIleHEeH

OKHCJIICHUA XUMHNUYCCKHUX J3JICMCHTOB

TeroBoit 3(pPekT XUMUYECKON peakluu, TEPMOXUMHUUYCCKHE
ypaBHEHUSI. OKk30- u SHIOTEPMUYECKUE pEaKIIuu.

TepMoXUMUYECKUE ypaBHEHUS

OKHUCITUTENFHOBOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENIN U
BOCCTaHOBHUTENMU. [Ipomecchl OKHCIEHMST W BOCCTaHOBJICHHS.
DIIEeKTPOHHBIN OamaHc OKHUCJIUTEITbHOBOCCTAHOBUTEIILHOU

peakiuu

5.4

Teopus 3IEKTPOJMTUYECKON auccouuanuu. KaTuoHbl, aHUOHBI.




DNEKTPONUTHl W HEINeKTpodauThl. CunbHBIE ©  Cila0ble

SJICKTPOJIUTHI. Crenenn Jucconuanuumn

5.5

6.1

Peakium wnoOHHOrO OOMeEHa. YCJIOBHS NPOTEKaHUS PEaAKIMMA
MOHHOTO OOMEHa, MOJIHBIE W COKpAIIEHHbIE MOHHBIC ypaBHEHUS
peakuuii

XUMUS ¥ OKpY’Karollas cpeja

BCHICCTBa U MaTtcpuajibl B HOBCGI[HCBHOﬁ ZKHN3HHN YCJIOBCKA.
be3onacHoe uCIonb30BaHUE BCIICCTB U XUMHUYCCKHUX peaKI_[I/Iﬁ B
Ha60paTOpHH 151 6I>ITy. HCpBaH IIOMOIIb ITPpU XUMHUYCCKUX OXKOTI'aX

H OTPABJICHUAX

6.2

6.3

6.4

6.5

XUMHUECKOE 3arpsi3HEHHE OKpYKawomiel cpeabl (KUCIOTHBIS
JIOK]H, 3aTrpsi3HEHUE TTOYBBI, BO3AyXa U BOJIOEMOB), CIIOCOOBI €T0
npenorBpamieHuss IIpenenbHas gomycTuMas  KOHLIEHTPALIMS
Bemects ([IJK). Ponb XumMum B pelIEeHUH HKOJIOTHYECKUX
npobieM. YcuieHHWe TapHUKOBOTO dddekTa, pa3pylicHHE

O30HOBOTO CJIOA

[Ipumenenue cepwl, azota, docdopa, yriepoja, KpeMHHUS U UX
COETMHEHUM B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
xo3siicTBe. IIprMeHeHne MeTamioB U CIUIaBOB (CTajlb, YYTYH,
JTIOpATIOMUHUM, OpoH3a) B OBITY W NPOMBIIUIEHHOCTH HX
coenuHeHni. [loHsATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

[TpupoHbIe UCTOYHUKHU YTIEBOIOPOAOB (Yroib, IPUPOIHBIN ra3,
He(Th), IPOAYKTHI UX mepepaboTku (OCH3UH), UX POJIb B OBITY H

IMPOMBIINIJICHHOCTH

[lepBoHauanbHbIE TIOHATHST 00 OPraHWYECKWX BEIIECTBAX KaK O
COEIMHEHUSIX yriaepoAa (MeTaH, 3TaH, STHIIEH, alleTUJIEH, 3TaHoOI,
TJIMIEPYH, YKCYCHas KucioTa). [loHaTne 0 OMOIOTrMYecKr BasKHBIX
BEIIECTBAX: JKHpaX, OelKax, yrieBoJlax — M MX POJIM B KU3HU

YCJIOBCKA




7 Pacuérsr:
7.1 1o popMynaM XUMHUYECKHX COCTUHEHHI
7.2 Macchl (MacCOBOM) TOJIM paCTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Xumus. 8 knacc: yueo. s oomeoOpazoBaTenbHbIX yupexaenuit / O.C.
["abpuensH. - 3-e uza., crpeortur. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 xnacc: yueb. 115 o0iieoOpa3zoBarenbHbIX yupexaenuii / O.C.
["abpuensn. - 3-¢ u3a., ctpeoturr. - M.: [Ipoda, 2022. - 288 c.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://resh.edu.ru

1. 'abpuensu O. C., Bockob6oiinukora H. I1., SurykoBa A. B. HacronbHas
KHHUTA y9uTelsa. XuMus. 8 ki1.: Merogudeckoe mocoowue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. TeTpanp 11s1 1a00paTOpHBIX OIBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumust». 8 xkiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptel K yueOnuky O. C. ['abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonoruueckue kaptel K yueOuuky O. C. ['abpuensna «Xumus. 9
KJ1ace» : Metoaudeckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KoHTpoasHbIe 1 TpoBepodHbIe padboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u
ap. - M.: Jlpoda, 2022. nanabie
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://resh.edu.ru

http://www.chemnet.ru I'azeta «XuMus» 1 caiT 1j1s1 yauTens «5 uay Ha ypok
XUMHUHD

http://him.1september.ru Enunas xomnekuus LIOP: IlpeameTHas koieKus
«XuMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
sKkcriepuMenThl: xumusi. Kommekiust Poccuiickoro o0mieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas oauMnuana mKoJIbHUKOB [0 XUMUU
http://chem.rusolymp.ru Opranuueckasi XuMusi: JJIEKTPOHHBIN YICOHUK IS
CpPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU: PJICKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiimoHHasi OTUMITMA]IA IO XUMUU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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