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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEIOaBaHusl yYeOHOT0 MpeaMeTa « XUMUsDH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuM Na€T MPEJCTaBICHUE O LENAX, OOIel CcTpaTeruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECILHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJarolierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0AThHBIX
npo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUS U TOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYJIOBOM JAEATEILHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHBIEe XUMHYECKHE TOHSATHSA

[Tpenver xumun. Ponh XMMUW B JKW3HH 4YelOBeKa. XUMHS B CUCTEME HaYK.
Tema wu BemecTBa. DPU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UHMCTbIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3aKOH TIOCTOSTHCTBA coOcTaBa BemiecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAs MOJIEKYJISIpHAas Macca. MaccoBasi 1ot XUMHYECKOTO JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCNIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacu€rsl mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW TMOCYIOM, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KATICHWE W KOHJCHCAIUS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HaOI0eHIE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKHX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3jiokeHHe T'HMIPOKCHIa
meau (1) mpu HarpeBanuu, B3aumojiericTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4YCeHHE CMOCOOOB pa3eNieHHs CMecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
ConM, HaONIOJGHWE W  OMNHCAHHWE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJEIECH MOJeKyI
(IrapocTepKHEBBIX ).

Baxkuenuue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE



cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl
MOJIyYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTpoItHas MOAUGUKAIISA KACIOPOaa.

TernoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxkaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxy4yeHust. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HaceplllieHHble ¥ HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpaszyronue. Homenkmarypa okcuaoB. Duzndeckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne oOKCUI0B.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctw mertamnoB H. H. bekerosa.
[lonyueHue KUCIIOT.

Cosu. Homenknatypa coseil. @U3M4ECKUe U XUMHYECKUE CBOWMCTBA COJICH.
Ilonydenue comen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuyeckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpAa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU



(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojieiictBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalU3aluH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB /. . MenpgeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBA3b.
OKHuCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Tepuoanueckon cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [lepuoabl
u rpynnbl. Ousnueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
rPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIaAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHass (MOJIIpHAsT W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICWCTBHE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHNUS ).

Mestcnpeomemmnuie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMONYyYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCOUHEHHH B MPHPOAE. XHUMUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOThI, MPOBEJECHNUE KAUeCTBEHHOW pEaKIK Ha CyJibdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMbI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMd W HOPMAaMH TMOBEACHUS M CIOCOOCTBYIOT mMpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOIIUXCSl.

JIn4HOCTHBIE  pe3yNIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAUUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIMTAHMS

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAHUS 3HAYECHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMAaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEebCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHCHUH YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYCOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM YUYEOHOM JeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABIISIIONIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aHUMOCBA3SIX YEJIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSCHEHHUS HaAOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE



HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYpPOH, MOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBb:

OCO3HAaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO0 TPoQecCril U Tpyaa pa3IudHOTo poja,
YBOKECHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccuoHaaIbHON eSITENHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOPECCHOHATILHOM Cpejie;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MTOBEICHUS TTPH padOTEe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU MU3YYEHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM W TMyTell UX peIIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOMN U COLMAIBHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocrtaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha



OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAyYHOW KapTHMHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE TeiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH WX XapaKTEPHbBIC
MpY3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMHU IOHSTHSMH), UCIOIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABJIMBATh MPHUYMHHO-CIICICTBEHHBIEC CBS3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO IMIPUMEHSIEMbIC B XMMUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYCCKUU 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMylia W YypaBHCHHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH Y4eOHO-MTO3HABATENIbHBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIICCTB M XUMHUECCKUX PEAKITUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

YMEHHUE MCIOJIb30BaATh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MIO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJI1 (POPMHPOBAHHMS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUOB U (OPM MPEACTABICHUS, TOTYyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

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



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

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

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
n/n TeM NPOrpaMmabl Bcero Kontpoarusre Hpakrieciue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopox. Ilonarue o kucmorax g 1 bubmuoreka [IOK
A COJSAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 bubmmoteka IIOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaeneeBa. CTpoeHne aToMOB.



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

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bub6nmoreka [IOK

31 XUMHUYECKHX 3eMeHToB /l. 1. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XuMH4ecKas CBs3b.
3.2 OKUCIUTENBHO- 8 2 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68 5

[NPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIRL. Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl

1 IIpeamer xumun. Pons XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

8 . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKYU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmnoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BENIECTBA 1 bubmmorexa [TOK

p . https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmuotexa [JOK



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK
10 X e . Bane
mMmeckast Gopuysia. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [HOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus konmmdecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHCHUSM XUMHYICCKHUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus xuMHU4eCKUX peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Buommorexa LOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucinopox — 3ieMenT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
POJa (pEaitt ’ https://m.edsoo.ru/f0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MoTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PATOp P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LHOK
P e, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydenue u cobrpanme KUCIopoia bubmorexa HOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoe https://m.edsoo.ru/ff0d4dd0
)3 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFUITHE O KHCTOTAX 7 COMLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnuotexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bub6nuorexa [IOK

«Ilonydyenue u cobupanue BO0poa,

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3y4YECHUE Er0 CBOMCTBY

Momsipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmmorexa [IOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenust 005EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypaB PeAIIT I https://m.edso0.ru/f0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 dOu3nvecKrue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstre 06 bubnnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas bubmorexa LHOK
B p Bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «ITpuroroBiieHrEe pacCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka [HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéB];) 101 q)eHI/Iﬁ XHMHqZSKI/Ie bubmorexa HOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexa [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edso0.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
bu6mmoreka [JOK
51 XUMHYECKHUX 3J1eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /1. . MenaeneeBa
53 [Tepuopl, rpyniisl, TOATPYIIIBI bubnmnoreka [JOK
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Crpoenue atomoB. COoCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHUSA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBusblii ypok. O0001IEHIE 1
58 CI/ICTI;MaTI/BZ pm{ 3HaHUH / bubmmorexa LOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTponbhas padota Ne4 o teme
59 «CTtpoeHne atoMa. XMMHUYECKAs! CBA3bY bubmmorexa [OK
p . ' https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
XUMHAYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMuueckas CBsi3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
6 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMudeckas bubnnorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

64 Crerme e 1
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
65 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE | bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 O 1
(HCIHTEIH 1 BOCCTAHOBHTEIH hitps://m.edso0.ru/00adb076
PesepBubiil ypok. O0001IEHNE U
P P N bubmuorexa [JOK
67 cHCTeMaTHu3alus 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne aToMa. XUMHUUYECKAs CBS3hY
68 PesepBHeIil ypok. O600ICHHE 1 | bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aK0OH.
| [lepuoanueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMHu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»
6 Knaccugukarus Xumuueckux | bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
bu6mmorexa [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsTHE O XUMHUUYECKOM PAaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIUi buGnnorexa LIOK
yP p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
P § htps://m.edso0o.ru/00addsb2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perienme dKCIepuMEHTAILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «9J‘IeIl:()T OJ'II/ITI/EIGCKa}I HCCOLIAIN bubmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruncnenus no ypaBHeHUsIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEaKIUi, €CIIU OUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 dbuznyecKkne 1 XUMUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIINH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepol
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprucTHKa 3JIEMEHTOB bubnmuotexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [TOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0OpeHnii. XUMUYECKOE bubmmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u Bubnrorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_[e’ imnIzIeCKie U XUMUYECKHE Brommorexa LIOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIoTa U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bu6mmoreka [IOK
40 Kpemuunii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edso0.ru/00acObf2
COCTUHCHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmmorexa LIOK
yp PCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METaJIJIbI
m https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
Kausa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Bakueimue coemMHEHNS KaJIbIUS
https://m.edsoo.ru/00ael 5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmnorera [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomroreka 1O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKarOIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHsiit ypok. O000mIeHuE U bubnmnoreka [JOK
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CUCTEMAaTHU3al U 3HaAaHUN

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

68

PesepBHbIil ypok. O6001IeHNE 1
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON TPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

1.1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHUM: aTOM,
MOJIEKYJ1a, XUMHUYECKHM D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakuuH  COEAMHEHHs,  pPeaKkLUuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, pPEeakuu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BellecTBa (MPOIEHTHAs: KOHIIEHTPAIIKs ) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA |
MMPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUI

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEAKIUH (110 YHUCIy U COCTaBY

YYacCTBYIOLIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY PQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO M MOJIAPHYIHO MAacCChbI

BE€IICCTB

1.8

BBIUKCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie




COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHeimue npeACcTaBUTENN HEOPTaHUUYECKUX BEILIECTBY»

2.1

2.2

23

24

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHUYCCKUX MMOHSITHH: OKCH I,

KHCJIOTa, OCHOBAHHUEC, COJIb

OMpeAC/IAAITh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaCCy

coenuHeHul no popMynam
KJIacCCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMUYECKOW TIOCYAOH H
mabopaTOpHBIM 00OPY/IOBaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € ONpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

UH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

ITo Teme: «llepumommuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX HOHSATHH: SApPO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAs OpOWTamb, paguyc aroma,
XUMHYECKAsl CBA3b, IOJISIPHAS W HEMOJISIPHAS KOBAJIEHTHAs CBS3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI
ONHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyio ¢opmy Ilepuonuueckoii
CUCTEMbl XMMMYECKHUX DJIEMEHTOB: pa3u4aTh MOHATHS «IJIaBHAS
33
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«Malple» U «OOJbIINE» MePUOIbI
packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
34 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUYECKUX JJIEMEHTOB OT uXx mnonoxeHus B Ilepuonnyeckoii
CUCTEME
COOTHOCUTHh  O0O3HAu€HUs, KOTOpble HUMEITCS B  TaOIuIe
«llepuonuyeckass  cucremMa  XUMHYeCKHX  diementoB  J[.U.
3.5 MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKMX JJIEMEHTOB (cOCTaB M 3apsia  sjapa, o0lee 4YHcio
AIIEKTPOHOB U paclpeieNICHHE UX 10 AIEKTPOHHBIM CIIOSIM)
16 ONpeNeNiTh  CTENEeHb  OKHUCICHHUS  DJIEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 ONpEAeNATh BUJ XUMHUECKOH CBsI3UM (KOBaJEHTHass W HMOHHAas) B
' HEOPraHUYECKUX COCANHEHUSX
9 KUJIACC
Kon "
IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa

1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIU»

1.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, JIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOEe pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEIILHOBOCCTAHOBHUTEIIBHBIC peakiuy, OKHCITUTEITb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, AJUI0TpOIud,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,
METaJITN4ecKasi), KPUCTAJUTMUECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkIuu




1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
HIPUMEHSTh 3T ITOHATHUS NPU ONMCAHUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPAaBHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUU
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

2.2

Ilo Ttemam: «Hemerayuibl U HUX coequHEHUS» U «MeTaluibl U HUX

COCIUHCHUA»

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETUYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B pPa3JINYHbIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYIOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMH IO BBINOJIHEHUIO
1a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BELIECTB: PACHO3HABATH OMNBITHBIM MNYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIXUEC B BOOAHBIX paCTBOPAX HCOPTraHUYCCKUX BCIICCTB

ITo Teme: «XuUMUSA U OKpYIKaIOIIAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHWE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,




BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3eM — IS HM3YyYCHUS
CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIHUH; €CTeCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHUM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

1.2

ITonsTHE O METOAAX MO3HAHUSA B XMMHU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

1.3

1.4

ATOMBI W© MOJICKYJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCeHUC

XyUMHu4YecKast (I)OpMyna. BameHTHOCTh aTOMOB XMMHUYECKHX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo ¢dopmynam

XUMHUYECKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChl BCIICCTB. XUMHU4YECKHE YpaBHCHUA. K.]'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX PEaKInuii (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHa)

1.7

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAO0MU, C MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1abopaTOPHBIM
o0opysoBaHUEM, H3yuYe€HHE U ONucaHue (QHU3MYECKHX CBOMCTB 00pasioB
HEOPTraHWYECKUX BEIIeCTB, HabOmoaeHne ¢GU3NYecKuX (TUIaBICHUE BOCKA,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYNKe, KUIEHUE U KOHAEHCAIUsl BOJbI) U
XUMHYECKUX  (TOpeHHE CBeuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIIOTOW) sIBICHUM, HAOMIOJEHUE W OINHCAaHUE
NPU3HAKOB TMPOTEKAHHWA XUMHUYECKHMX peakuuid (pa3joxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOPHIOM Oapusi, pas3JIoKeHUE

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM




conu meau(1l), n3ydenue crmocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,
GwIbTpOBaHME, BBIIAPUBAHKE, IUCTHIUIALMUSA, Xpomartorpadus), MpOBEICHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJILTATOB MIPOBCIACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl, CO3JaHHE MOJeIei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3agyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — sneMeHT W mpocToe
BenlecTBo. Haxoskaenuwe kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiictBa (peakumu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJly4YeHHUsl KHUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anoTponHas MoAupUKaLUs KUCI0Poaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUYECKUE YPAaBHEHHSI, dK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yroyb U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHIICHHE TAapHUKOBOTO 3(h(eKTa, pa3pyIICHHEe 030HOBOT'O CJIOS

23

24

2.5

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaoposia B MPHUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMUYECKUM ypaBHEHHSIM

®dusnuyeckue cBorcTBa BOAbl. Boma kak  pactBoputens. PacTBOpBL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neopranmueckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywiiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3zyromue. Homenknarypa okcuioB. dusznueckue U XUMHYECKHE
cBolicTBa OKCUAOB. [losryuenne okcuaoB

OcHoBanmst. Knaccudukamnuss ocHoOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenknarypa kucinorT. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[TonydyeHue Kuciaot

2.9

Comu. HomeHnknatypa cosieil. @u3nYecKUe M XUMHYECKHUE CBOMCTBA COJIEH.




[Tonyuenue cosen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ

2.11

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BOBHUKHOBEHUS U IPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIy4CHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHUE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKE BHICOMATEPUAIIOB),
HaOrofieHue Oo0pa3llioB  BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpPeNeEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJECHUCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpHANIOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCOB, HAOIIOAEHHE W3MEHEHUs
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0Yel, Hu3ydyeHue
B3auMmoieiictBusa okcuga menu(Il) ¢ pacTBopom cepHON KHUCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIUHEHUI)Y
[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

3.2

[lepBble TOMBITKH KIacCH()UKAUK XUMHUYECKHX D3JeMeHTOB. I[loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuonnueckas cucreMa XMMUYECKUX 3y1eMeHTOB J[. 1.
Menneneena. Kopotkonepunoanas u JUTMHHOTIEPHOIHAS hopmbI
Ilepronnueckoit cucrembl xumuueckux oanemMeHtoB J[.M. Menzaeneesa.
Ilepuonsr u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue




QJIGKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHX OSJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyIIaM U MEpPUOAAM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTuku. .M. MenaeneeB — yud€Hbld U

IPaKIaHUH

3.5

3.6

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

XVUMUYECKUN JKCHEPUMEHT: H3Y4YeHHE O00pa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIBHBIX pEaKuil (TrOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

Kona

1.1

1.2

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

BemecTBo n xumnueckas peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB INEPBBIX TPEX IEPHUOJOB, KU, KalbLUUs U HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B llepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEeUETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XxuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHas). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCS K PA3JMYHBIM  KjJaccaM HEOPTaHWYECKUX COCOUHECHH,

TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX peakMid M0 pa3IUYHbIM MPU3HAKaM (110 YUCITY U

COCTaBy YYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TeIioBoMy 3¢ddexTy, 1o




W3MCHEHHIO CTCIICHEH OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
110 Y4acCTHIo KaTaHI/ISaTOpa). 9K30- u SHAOTEPMHUYCCKUEC pCaKiuu,

TEPMOXUMHUYECKHE yYpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

1.4

1.5

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Fe€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUHd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAILIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0bIe JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHa. YCIIOBUS NMPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE YpaBHEHMs peakiuil. CBOWMCTBa KHCIIOT,
OCHOBaHMH U cCOJell B CBET€ NPEACTABICHUNA OO0 SICKTPOIUTUYECKOM

nuccounanuu. KauecTBeHHbIe peakunu Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJe

1.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpUs); UCCIEIOBAHHUE 3aBHUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMN  KHCJIOT, TWIeIoueld H  coled  (BO3MOXKHO  WCITOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, HWUIIOCTPUPYIOIMIUX TMPU3HAKH
MPOTEKAHUS PeaKkiuii HOHHOTo oOMeHa (00pa3oBaHHE OCa/Ka, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PeaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramie! 1 ux COCOAUMHECHU

2.1

OO6mrast xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa

(B3auMoJielicTBHE C MeETaUlaMH, HEMETaUlaMH, IIejIo4aMu). XJIOPOBOAOPO.




ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, [IOJIy4eHHE, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJA Ha OPraHM3M 4YeJIOBEKa. BakHeWInue XJIOpUIbl U UX

HaxO0/ICHUE B IIPUPO/JIE

2.2

23

2.4

2.5

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIeHN OKucieHus. CTpoeHune U Gu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckne W XUMHUYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KuCIOTa, (pU3MUECKHe U XMMHUYECKHUE CBOICTBa
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUUISCKHUE
peakiuu, JIeKalke B OCHOBE MPOMBIILICHHOTO CIOc0o0a IMOJIYYCHUSI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

OOmiass xapakTepucTHKa d1eMEeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHNU OKUCIEHUA. A30T, paCIpOCTPAHEHUE B IIPUPOJIE,
¢dbusznueckrue U XMMHYECKue cBoicTBa. KpyroBopot a3zota B mpupojie. AMMHUAK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTa, €€ MOJIyYEHHUeE,
¢dbuznueckne W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp3oBaHe HUTPATOB M COJiEH aMMOHHUS B
KaueCcTBE MHUHEPAIbHBIX yI0OpeHUil. XUMUYECKOe 3arps3HEHHE OKPYKAIOIIeH
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/IyXa, TTOYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, moiydeHue. lMcmonmb3oBanme ¢ocharoB B KauecTBe

MUHEpAIbHBIX Y00peHuit

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHUS. YIVIepoJ, aJUIOTPOIHBIE
MOIUGUKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepoaa,

uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,




2.6

IMOJIYUCHHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGHCMLI, CBsA3aHHBIC C OKCUAOM
yrinepoaa(IV); rumore3a rno0aIbHOrO TMOTEIUICHHUS KIMMaTa;, MapHHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONHM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOMCTBa, MOJyYeHHE M MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Ucmionp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SIHCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalEeTUJIEH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe o OHMOJIOrHYECKH
BOKHBIX BEILECTBAX: KHUpax, O€nIKax, YIJIeBOJaXx — M HUX POJH B KU3HU
yeloBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IIOJIyYEHUE U
npumenenue. CoenuHenus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemHusA(IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BaskHelIe cTpouTenbHble MaTepHAaIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobrembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe 0Opas3lioB HEOPraHWYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbl M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00pasliaMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMATepHalioB); HaOJIOJEHHE Mpolecca
o0yIrJIMBaHUS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHMCIOTHI;
M3y4eHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakUuuMu Ha Ccyib(paT-uoH U HaOJIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAO0OPEHUH; TOJIyYeHHE, COOMpaHne, paco3HaBaHUE 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMSI U (ochar-uOH M U3yyeHHE INPU3HAKOB UX MPOTEKAHU,
B3alMO/JICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIIMYECKUX

peméTok anmaza, rpadura, (QyJUlepeHa; O3HAKOMJIEHHE C  IPOLIECCOM




3.1

3.2

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YEeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Yy4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM IPOMBIIUICHHOCTH; DPEIICHHUE 3KCIEPUMEHTaIbHBIX

3aaa4 110 TEMC «Baxkneinme HeMeTaJJIbl U UX COCOAUHECHUA»
MeTtamisl 1 BX COCAUHECHUA

OOwiast XxapakTepuCTUKAa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxennss B Ilepuonuueckod cucreMe XUMHYECKHX dieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MetaiuioB. MeTamnnueckas CBs3b U
METaJJIMYEcKasl ~KpUCTallIMyeckass pemeérka. OJIEKTPOXUMHUYECKUI  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

33
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3.5

[lenouynsle MeTauibl: NosiokeHHe B llepuonmyeckol cuCTeMe XMMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaX0XJICHHUE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJVIOB MW HX

COeTUHEHUN

[IlenoyHO3€MENbHBIE ~ METAUIBl MarHWd M KaJbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKuX 3y1eMeHToB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXIEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublusl. Baxuedmme coequHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomuHuit: nonoxenue B llepuonmyeckoid cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBa; CTpo€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmveckue u
XMUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

3.6

Keneszo: nonoxenne B [lepronnueckoit cucreme XumMuieckux snementos [[.1.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUALI u conu xkene3a(ll) u

xenesa(lll), ux cocras, cCBOMCTBA U NOJIyYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB U CILJIABOB,




4.1

X (DU3MYECKHMMH CBOWCTBAMH, U3YYCHHE PE3YyJIhTAaTOB KOPPO3UH METAJJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdblUsd M HATpUs C BOJOM  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIOB); MIPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEAKIIMH HA WOHBI
(Maraus, xanbiusi, anroMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss ©W  Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAHWUE  BHJIEOMATEPHAIIOB);
nccaenoBaHrue aMm(GOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHUS W THAPOKCH]IA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Bakueime MeTauuibl 1

X COCIUHCHUA»

Xumus u OKpYyJKarouas cpelia

HoBrie MaTceprajibl U TCXHOJIOTUM. BemectBa u MaTepuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLEC. be3omacHoe HCIIONIB30BaHKE BEIICCTB U

XHUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I nomMompb Npru XUMHYCCKUX OXKOrax MU

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomiert cpeapl [1JIK. Posib XUMuM B pelieHUn 3KOJI0IMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHue o0pa3oB MaTepHaNIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




MMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosannus Ha ocHoBe PI'OC

1

1.1

1.2

HpCI[CTaBJ'IeHI/IeZ

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayYKH Kak obnactu COBPCMCHHOT'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYTI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

o cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/i€ Ha YPOBEHD CPEHETO 00Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE M CJIOXKHOE BEIIEeCTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJISIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, CONIb (CpemHss), XUMHUYECKas
peaklus, peakUMu COEIUHEHMs, pPEaKLUUM pa3iIoKeHHs, peaKkLuu
3aMeIleHUs, PeakUuu OOMeHa, TEIUIOBOM 3((eKT peakuuu, 3K30- U
SHJOTEPMHUYECKHE PEAKLIUHU, PAcTBOp, MAcCOBas 0N XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

BHGKTpOHHTquCKOﬁ AUCComranumn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOIMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
NpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




7.1

YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOIN)

YMeHue oOBSACHATH CBS3b MOJOKEHHS djeMeHTa B Ilepuomnueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpenenrs:

8.1

8.2

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHWYCCKHUX DJJICMCHTOB, 3apsan

HOHa

BUJI XHMHYECKOM CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COETUHEHUSIX

8.3
8.4

9.1

9.2

XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
metaimoB [-IIA rpynm, amtomunusi, menu (II), nunka, xeneza (Il u
I1I), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THasd,

dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3

MMPOrHO3UpPOBATH u XapaKTCPU30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHCJTIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOMCTBA M3yUEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSM XHMHUYECKMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHUCTBUSI
3 Hanuyme npakTHYecKuX HaBBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHUE WHNKATOPOB (;makmyca, METHIJIOpaHkKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIIMH; IOJYUYCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumuyeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
JJICMCHTOB. HpOCTbIC H CJIO0XXHBIC BEIICCTBA.
XuMuueckas (I)OpMyJ'Ia. BajleHTHOCTE aTOMOB XMMHYECKHX dJIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

KonnaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anMocBs3b KOJIMYECTBa, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3nuecKkue U XUMUYECKUE SIBIICHUA. XUMUYECKAsl peakuus U e€ NMpU3HAKHU.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.1.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJIEMEHTOB IMEPBBIX Tpex
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, 3JJICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.

SHGKTPOOTPI/IHEITGHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merannuueckas cBSI3b

3.2

Tumnel KpUCTATMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETauInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XUMHUYECKON CBA3U

4.1

4.2

4.3

4.4

Baxueiire mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugpukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yoiye, OCHOBaHMU (IIETOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOJCOAEpKale ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

Odusnueckue W XUMHUYECKHUE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/1a, XJIOpA, KICIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEMHHS
dusnueckue ¥ XUMHYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-METAUIOB: JIUTHS,
HATpPUS, Kaausi, MATHUS ¥ KaJIBIUS, ATFOMHUHHES, XKelle3a. DIIEKTPOXUMUICCKUI
P HAIIPSHKEHUI METaIIJIOB

Ouznyeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHIOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

Xumnueckue cpoictBa okcunoB: MeTtamioB [A-IIIA rpymn, munka, menu(ll) u
xenesa(ll, IT). [Tonyyenne okCuI0B METAILIIOB

XYMHUYECKHE CBOWCTBA OCHOBaHHWI W aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCHIOB QJIIOMUHUA, JKele3a, IuHKa). [lomydeHne OCHOBaHHWM U

aM(OTEPHBIX THAPOKCH]IOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior

4.9

OO6ume xuMHuYeckre cBoicTBa cpenux coneil. [lomyuenue comneit

4.10

[Momyuenue, coOupaHue, paclo3HaBaHWE BOAOPOAA, KHCIOPOAa, aMMHAaKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyuenue amMMmmaka, CEpHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me




CIOCOOBI MOJTYYEHUS] METAJIJIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCcKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIMX B pPEAaKLMU BELIECTB, MO TemioBoMy 3ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52

53

TennoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKIE YPaBHEHUA. DK30-

U SOHAOTCPMHUYCCKHEC pCaKIIUU. TepMOXI/IMI/I‘leCKI/Ie YpPaBHCHU
OKHCIUTEIIFHOBOCCTAHOBUTEIIBHEIC pPCaKkuu. OKHCIMTEI U BOCCTAaHOBHTCIMU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. :‘)J'IGKTpOHHI:Jﬁ banaHC

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

54

5.5

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HEeRIeKTPoNuThL. CUTbHBIE U clla0ble 2NIeKTPoIuThl. CTeneHb AUCCOIUAIH
Peakuuu moHHoro obmena. YciaoBHsI MPOTEKaHUs peakUUid HMOHHOrO oOMeHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu H OBITY.

HepBaﬂ ImoMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

6.3

6.4

XUMUYECKOe 3arpsi3HEHUE OKpyKarolled cpeabl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumasi koHmeHtparus BemecTB (IIIK). Pomp xumun B
pelIeHur  DKOJOTHYECKUX TMpoOjeM. YCWIeHHe MapHUKOBOTO A dekTa,

pa3pymi€cHUC O30HOBOI'O CJI0s

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITYy, MeIWIIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B ObITy U
IIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppOo3UK METalJIOB, OCHOBHBIE

CIIOCOOBI 3alIUTHI KX OT KOPPO3UU

[IpupogHble UCTOYHUKM YTIEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, He(DTH),

MIPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILIECHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).

IToHaTHEe 0 OMOIOTMYECKH BaXKHBIX BCHICCTBAX: XXHpaX, 6CJ'IK3X, Yrj€Boaax — U UxX




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérni:
7.1 1o popmynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B pAaCTBOPE
7.3 10 XUMUYECKUM YPABHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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