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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHuHU JaéT TPEACTaBICHHUE O IENsAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACHSCT KOJIMYECTBEHHbIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOW JCATEIBHOCTH OOYYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUM W 00 SBOJIIOIMU BEIIECTB B IPHUPOJIE, O IMYTAX PEIICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0YYaIOIIUXCS,;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkaHusi  y4eOHOro  MpeaMera, KOTOpPbIM  ABJISIETCS  NEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM 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 JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYXKaOUUH MUDPY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpuOOIIEHNH K HAy4YHbIM METOJaM IIO3HAHUS MPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMS BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE IMPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUSA
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKHMX 3HAHMM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemectBa. PDu3nMyeckue CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumnyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMEecei: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KUCTIopoAa B J1abOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxkaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kak pactBoputelsb. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTHM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3aKoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpornecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIBb30BAHUEM  METOJa
AJIEKTPOHHOTO OaaHca.

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

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKHX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepucTtuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHUE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue ceppl M €€ COCOIUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHs. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndecKkue U XUMUUECKHUE CBOMCTRA,
nosyuyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona 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 TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, 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 BEILLIECTBAX: KHUpaxX, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCJUHEHUI (BO3MOXKHO UCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJydeHue, coOupaHue, pacro3HaBaHUE W U3YyUYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne WEenouYHbIX METAUIOB M UX
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 Kaubliusa. Baxuelmue coequHeHHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJb30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIBHBIX 3a71a4d Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAIIINYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OMBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YUTATENbCKOW KYJbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO ITpodeccuil U Tpyia pa3iudHoro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpPOJie KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl NMPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJU3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WIM) TUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yNbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
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 YHMBeEpPCAJbHbIE Y4eOHbIe ACHCTBHSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHbl€ 3HAHUS, YMEHUS U CIHOCOOBI



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

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAs CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJIUKY JUIsI COCTaBJICHUS (POopMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 001Iee YHCIIO dJIESKTPOHOB
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) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSAX;

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 MBICITUTEIBHON JEATEIHHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUA — HAONIOACHWE, W3MEPEHHEe, MOJICIHUPOBAHHUE, SKCIEPUMEHT
(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
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
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 XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmysiaM, BUA XHUMHUYECKOM
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,

packpeiBath cMbich llepuogmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
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 COCIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI 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 TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOM  MOCyIol |
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  PEAKIHMH, TOATBEPKTAIONINE  KAadyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIHPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HanMeHoBaHMEe KoanuecTBOo 4acoB OcHoBHOe co/iep:KaHue OcHoOBHBIE BUIBI
n/-n pa3aeyioB U TeM Beero Konrpoabubie IIpakTHyeckue AEATEILHOCTH
NporpaMmmMsl padoThI padoTbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
[Ipenmet xumuu. Ponb xumuu B PackpbiBath cMbICHT
’KM3HM YeI0BeKa. XUMHUS B M3y4aeMbIX MIOHSITUH.
cucteMe Hayk. Tena u BeliecTsa. PackpsiBaTh posib XUMHH B
®u3nyecKue CBOMCTBA BEIECTB. MIPUPOAC U KU3HU
ArperatHoe COCTOSIHUE BEILIECTB.  4YEJIOBEKa, €€ CBS3b C
[TonsaTue 0 MeTo1ax MO3HAHUS B JIPYTUMU HayKaMmH.
xuMud. YucTele BenlecTsa u Paznuuate yucteie
cmecu. CriocoObI pa3ieieHust BEIIIECTBA U CMECH;
cMecen. OJIHOPOJIHBIE U
XUMIS — BaKHAS Xumuueckuit s3xcnepumenm: HEOJTHOPOJIHBIE CMECH.
0GIIACTE Jemoncmpayuu: Paznuuare pusnueckue u
3HAKOMCTBO C XUMHYECKOM XUMUYECKUE SIBJICHHUS.
1.1 eCTeCTBOSHaHUm 1 5 2 nocyzoH, ¢ npaBuwiamMu paboTel B CrenoBaTh alropuTMam
HPAaKTHHECCKON 1abopaTopuK M IpUEMaMu WCIIOJIb30BaHUs
ACATCIIBHOCTH oOpariieHus ¢ 1Tab0OpaTOPHBIM SKCIICPUMEHTAJIbHBIX
YyeJoBeKa 000pyI0BaHUEM. METO/IOB — HAOIIOJACHUS U
duznyeckue cBOWCTBA 00Pa3IOB AKCIEPUMEHTA.

HEOPraHMYECKUX BEIIECTB —
METaJUIOB U HEMETAJIJIOB.
Crioco0sI pazzieneHust cMecei
(¢punbTpoBanHue, BbIapuBaHUE,
TUCTUIUISLMS, XpoMaTorpadus).
JlabopamopHvle onvimul:
W3yuenne n onucanue
(bu3MUecKrux CBOUCTB 00pa3IioB

HaGmronaTes 1 onuceIBaThH
OOBEKTHI P MPOBEACHUN
JIEMOHCTpALUI 1
1ab0pPaTOPHBIX OMBITOB TIO
U3YYEHHIO PU3NYECKUX
CBOMCTB BEILIECTB, CIIOCOOOB
paszaeneHus cMecen
BCIIECTB.




1.2

BemtectBa n
XUMUYECKUE
peakiumn
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HEOPTraHMYECKUX BEIIECTB.
N3yuenne criocoOOB paseneHus
cMecei (C IOMOIIbIO MarHuTa).
IIpakmuueckue pabomul:

Ne 1. IIpaBuna paGoTsI B
1a00paTOpPUU M IPUEMBI
oOparieHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenue cmeceil (Ha

IIpUMEPE OYUCTKU IOBAPEHHON
COJIN)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
3yeMeHTbl. CUMBOJIBI XUMHUYECKAX
aneMeHTOB. [IpocThie U CI0XKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
ydeHue.

Xumudaeckas popmyra.
BaneHTHOCTh aTOMOB XHMHUYECKUX
AJIEMEHTOB. 3aKOH MOCTOSTHCTBA

[IpoBOIUTH XUMUYECKUIT
HKCIEPUMEHT IIpU
paszaeneHuu cmecel (Ha
IIPUMEPE OUYUCTKU
IIOBAPEHHOM COJIN) B XO7€
MPaKTUIEeCKON paboThl No 2.
CrnenoBate npaBuiaM
M10JIb30BaHUs XUMUYECKOM
MOCY10# 1 1ab0paTOpHBIM
000pyI0BaHUEM, A TAK¥Ke
IpaBuiiaM oOpalleHus ¢
XMMHUYECKMMHU BeIeCTBAaMU
B COOTBETCTBHH C
MHCTPYKLIMEN NpU
BBITTOJIHEHUH MTPAKTHYECKON
pabothr Ne 1.

BricTpanBath pa3BEpHYTHIC
IUCbMEHHBIE U YCTHbIE
OTBETHI C OIIOPOM Ha
uHpopMaINIo U3 yueOHUKa
U CIIPAaBOYHBIX MaTepPHAJIOB,
IpPaMOTHO UCTIOIH30BATh
W3YYEHHBIN OHATUIHBIA
ammapar Kypca XuMHH

Onpenensars Npu3HaKku
XUMHYECKUX PEAKIUH,
YCIIOBHS UX IIPOTEKAHUS.
OOBSACHATH CYIIHOCTb
(bU3NYECKUX U XUMUYECKUX
SIBJICHUM C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO
YUEHHUSI.




cocrana BeniecTB. OTHOCHTCILHAS
aromHasa Macca. OTHOCHUTEIbHAs
MOJIEKyJIsIpHast Macca. MaccoBas
JIOJISI XUMHAYECKOT0 3JIEMEHTA B
COCIMHEHUU.

KommuecrBo BemecTBa. Modb.
Mounsiprast macca. Bzaumocss3b
KOJIMYECTBA, MacChl 1 YHCIa
CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuérel mo popmynam
XAMUYECKHX COCTUHCHUMN.
duszndyeckre U XUMHUUECKHE
SIBJICHUSI. XUMUYECKasl pEaKIus U
€€ MpU3HAKKU. 3aKOH COXpaHECHUS
MAacChl BEIISCTB. XUMHUICCKHIEC
ypaBHeHus. Knaccudukanus
XUMHYECKUX PEaKIi
(coemuHeHHUs, pa3IoKEeHHUS,
3aMeIeHus, 0OMCHA).
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

du3nyeckue cBOWCTBA 00Pa3IoB
HEOPraHUYECKHUX BEIIECTB —
METaJJI0B U HEMETAJLIOB.
OO6pa3siibl BEMIECTB KOJIMYECTBOM 1
MOJIb.

®dusnueckue sBIeHUs (TUTABICHUE
BOCKA, TassHUE JIbJ]a, paCTUpaHUE
caxapa B CTyIKe, KHTICHUE U
KOHJICHCAIIUS BOJIBI).
XuMu4deckue siBJieHus (ropeHne
CBEYH, IPOKAIMBAHUE METHOU
MPOBOJIOKH, B3aUMOJICHCTBHE
COJIbI UJIK MeJa C COJISTHOM

Knaccugunuponatsb
XHUMHAYECKHE Peakiuu (T1o
YHUCITY U COCTaBYy
pearupyromux u
00pa3yrOIIUXCS BEIIESCTB).
CocraBisth (hopMyJIbl
OMHAPHBIX BEIIECTB 110
BJICHTHOCTH U ONPEACIAThH
BaJICHTHOCTH 10 (hopMyJIaM
BEIIIECTB.

PaccraBisars

K03 (b puIMeHTs B
YPaBHEHUAX XUMUYECKUX
peaKIuid.

HaGiro1aTh 1 onmchIBaTh
OOBEKTHI MIPH MPOBEACHUN
JIEMOHCTpALMI 1
1ab0PaTOPHBIX OMBITOB.
[IpoBOIUTH BBIUUCICHUS TIO
dbopMysiaM XUMHUYECKUX
COCJIMHEHMI U YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.
[IpuMeHATH ecTecTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS
(B TOM uncie HaOMOACHHE,
MOJEJIIMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIC
ONepalny MbICIUTEIBHON
JIeATeTbHOCTH (CpaBHEHHE,
KJTacCUpUKaIs)
BricTpauBath pa3BEpHyThIC

NMHUCbMCHHBIC U YCTHBIC
OTBECTEI C OHOpOﬁ Ha




KHCJIOTOM).
Hao6mroieHne npu3HaKkoB

MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyioKeHue caxapa,
B3aUMOJICICTBUE CEPHOU KUCIIOTHI
C XJIOpUIOM Oapusi, MOTYYCHHE U
pasnokenue ruapokcuaa meau (1)
MIpY HarpeBaHUU, B3aUMO/ICHCTBHE
JKeJle3a ¢ pacTBOPOM COJIU MeJln

(m.

OnBIThI, UJUTIOCTPUPYIOLIUE 3aKOH
COXpaHEHHUS MaCCHI.
JlabopamopHvie onvimul:
Coznanue Mojeneit MoJieKy
(ITapoCTeP)KHEBBIX ).

Onucanne PU3NIECKnX CBONCTB
00pa310B HEOPraHUYECKUX
BEIIIECTB — METAJIOB U
HEMETaJJIOB.

Habmonenue puznueckux
(nnaBneHUe BOCKA, TasHUE JIbJA) U
XUMHAYECKHX (TOPEHHE CBEYH,
MIPOKaJIMBAHNUE METHOU
IIPOBOJIOKH ) SIBJICHH.
Habmtonenue u onucanue

MIPU3HAKOB IPOTEKaHUS
XUMHUYECKHUX PEAKLIUN Pa3HbBIX
THUIIOB.

Buvruucnenus:

OTHOCHUTEIIBHON MOJIEKYJIIPHON
MAaCCHhI BEIIECTB, MOJISIPHOU
MacChl, MacChl BEILIECTB, MACCHI U

uHpOpMaIHIO U3 yueOHUKA
U CIPaBOYHBIX MaTEPUAJIOB,
IrPaMOTHO UCHOJIb30BaTh
W3YyYCHHBIN TOHATUNHBIN
anmnapar Kypca XUMUHU




KOJINYECTBA BEICCTRA,;

MacCOBOH J10IM XUMHUYECKOTO
aeMeHTa 1o opmyre
COCMHEHUS;

110 YPAaBHCHUAM XUMHUYCCKUX
peaKiuii: KOJINYeCTBa, MaCChI
BEIIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, Macce pearcHTOB HIIH
MPOAYKTOB PEaKIHH

Hroro no pazneny

Pa3znen 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
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2.1

Bo3znyx. Kucnopo.
[Tonstue 06
OKCHIax

Bo3ayx — cmech razos. CoctaB
Bo3ayxa. Kucnoposa — anemeHT u
npocroe BeuecTBo. Haxoxnenue
KHCIIOPO/Ia B TIPUPOJIE,
(u3HUecKre U XUMUYECKUE
CBOICTBa (peaKIuu TOPEHNs).
Oxcupl. [Ipumenenue
kucaopoaa. CriocoObl mosyyeHus
KHCJIOpOJia B JabopaTopuu 1
npoMeleHHocTu. KpyroBopor
KHuciopo/a B pupoje. O30H —
AIIOTPOITHAS MOAU(PHUKAIIIS
KHCIIOPO/a.

TennoBoit 3¢ ekt Xxumuueckoi
peaknuu, TePMOXUMUICCKUE
ypaBHEHUS, IK30- U
SHIOTEPMHUYECKUE PEAKIIHH.
TonnuBo: yroiasr 1 MeTaH.
3arpsi3HEHUE BO3lyXa, YCUIICHHE
napHuKoBoro dddexra,

Mcrnonp30BaTh XUMUYECKYIO
CHMBOJIMKY JIJISI
cocTaBiieHus (popmyt
BEILIECTB, MOJICKYJISIPHBIX
YpaBHEHHI XUMUYECKUX
peakumii ¢ ydyactuem
KHCIJIOPOA.
XapakTepHu30BaTh
(omuckIBaTh) COCTaB
BO3/yXa, GU3NYECKUE U
XUMHUYECKHE CBOKCTBA
KHCJIOPO/Ia, CIIOCOOBI €T
MOJTyYeHHUSI, TIPUMEHEHUE U
3Ha4YeHUe B PUPOJIE U
KM3HH YETIOBEKA.
CpaBHUBAThH peaKiuu
TOPEHUS ¥ MEJICHHOTO
OKHCIICHHUS.

OOBSACHATH CYIIHOCTb
HKOJIOTHYECKUX MPOOIIeM,




pa3pyuieHue 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

KadectBeHnHoe omnpeneneHue
COJIepKaHUsl KICIOPO/ia B BO3/IyXe
[Tonyuenue, cobupanue,

pacrno3HaBaHue

U U3y4YEHUE CBOMCTB KMCIOPOJA.
HaOmronenne B3anMoaeicTBus
BELIECTB C KUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHUS U MIPEKpaILEeHUs
ropeHus (1moxapa).
Jlabopamopnuiii onvim:
O3HakomiieHHE ¢ 00pa3amMu
OKCH/JIOB U OITMCAHUE X CBOMCTB.
Ilpakxmuueckas paboma:

Ne 3. TTonyuenue u cobupanue
KHCJIOpPOJ1a, U3yUEHUE €T
CBOMCTB.

Buvruucnenus:

MOJIEKYJISIPHOM Macchl KUCIOpOAa
Y 030Ha HA OCHOBAHWM aTOMHOMN
MacChbl XMMHUYECKOTO JIEMEHTA,
KOJIMYECTBA, MacChl BEIIECTBA 110

YPaBHCHUAM XUMHNYCCKUX
peakuuii

CBSI3aHHBIX C 3aTrpsI3HEHHEM
BO3/yXa.

CnenoBath npaBuiiaM
0e30omacHOi paboTHI B
nabopaTopuu npu
UCIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
00opyI0BaHUs, a TAKXKE
npaBuiIaM oOpaleHus ¢
TOPIOYMMH BEIIECTBAMHU.
[ImanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XUMHYECKHE
AKCIIEPUMEHTHI,

MIPOBOAMTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI TIO
pe3yJibTaTaM dKCIEepUMEHTa
IIPU IPOBEICHUH
1a060PaTOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.
Bbruucnare KoaIu4ecTBo
BellleCTBa, 00BEM rasa 1mo
bopmynam.

Yy4acTBOBaTh B COBMECTHOM
paboTe B rpymre.
BricTpanBath pa3BEpHYTHIE
MUCHMEHHBIC U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaIHIO U3 yueOHUKa
U CIIPAaBOYHBIX MaTE€pPHAJIOB,
IpPaMOTHO UCMOJIb30BATh

V3YYEHHBIN TOHATUIHBIA




anmnapar Kypca XUMUU

2.2

Bognopoa. Ilonstue
0 KHCJIOTaxX U COJIAX

Bonopon — anemeHT u npocroe
BemecTBO. Haxoxaenue Boiopoaa
B IIpupojie, pU3nYecKue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE, CIIOCOObI
nony4yeHus. Kuciorsl v coJu.
Momsipablii 00bEM razoB. PacuéTsr
110 XUMHUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

pacro3HaBaHue BOJIOPO/IA.
B3aumopetictBrue Booposa ¢
okcugom meau (II).
JlabopamopHhuwiii onvim:
B3aumMmoneiicTBre KHCIIOT C
MeETaJIJIaMH.

Ipaxmuueckas paboma:

Ne 4. Tlonyuenue u coOupanue
BOJOPO/1a, U3YyUEHHUE €r0 CBOMCTB.
Boruucnenus:

00BbEMa, KOJIUYSCTBA BEIIECTBA
rasa o ero u3BECTHOMY
KOJIMYECTBY BEIIECTBA WU
00BEMY;

00BEMOB ra30B MO YPaBHEHUIO
peaKIy Ha OCHOBE 3aKOHA

00BEMHEBIX OTHOIICHUI Ta30B

PackpriBath cMbICT
M3Yy4aeMbIX IIOHATHU U
IIPUMEHSTH 3TU MOHATHUS
IIPU ONMCAHUU CBOWCTB
BEUIECTB U UX
IIPEBPALLCHU.
XapakTepu3oBarThb
(onuceIBaTh) (PU3NYECKHE U
XMMHYECKHE CBOMCTBA
BOJIOPO/JIa, CIIOCOOBI €ro
II0JIy4Y€HHUs1, IPUMEHEHUE.
Cobupatp npubdop aus

MOJIyUYCHHUA BOAOPOAA.
Hcnonb3oBaTh XUMHUYCCKYIO
CHUMBOJIUKY

JUIs COCTaBJIEHUS POpMYIT
BELIECTB, MOJIEKYJISIPHBIX
YpaBHEHUH XMMUYECKUX
peaKkuuii ¢ yyacTuem
BOJIOpOJa. Beruncisate
MOJIIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEILIECTBA,
00BEM raza, maccy
BELIECTBA;

[IpoBOoaNTE pacy€Tsl 11O
YPaBHEHUSM XUMHYECKHX
peaKuuii: KOJIUYECTBA,
00bEMa, Macchl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB
WM MIPOJYKTOB PEaKLUu.
CnenoBath npaBuiIaM




2.3

Bopna. PacTBopsl.
[Tonstue 06
OCHOBaHUSX

duznyeckre CBOMCTBA BOJEI.
Bopa xak pacTBOpuUTEb.
XUMHYeCKHe CBOMCTBA BOJIEL.
OcHoBaHU4.

PactBops1. Pone pactBopoB B
IIPUPOJIE U B )KU3HH YEJIOBEKA.
KpyroBopot BoibI B ipupoe.
3arpsi3HeHue NPUPOJHBIX BO.
OxpaHa 1 04HMCTKa PUPOIHBIX
BOJ.

HaceliieHHble 1 HEHACHIIIEHHBIE
pacTtBOpsl. PacTBOpUMOCTD
BEIECTB B BoJe. MaccoBas qoiist
BEIIECTBA B PaCTBOPE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

PacTBOpeHue BeniecTs ¢

6e3omacHoil paboTHI B
nabopaTopuu pu
WCIIO0JIb30BAHUHU
XHUMUYECKOH MOCYIbI 1
00opyIoBaHUs, a TAKKE
npaBuiIaM oOpaIeHus ¢
TOPIOYMMH BEIICCTBAMU B
OBITY.

[TImanupoBaTte u
OCYIIECTBIISITh HA IPAKTUKE
XHUMHUYCCKHE
AKCIEPUMEHTBI, TPOBOIUTH
HAOIIOEHNS, IeIaTh
BBIBOJIbI T10 pe3yJIbTaTaM
IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM

pabote B rpyire

PackpsiBaTh cMbICT
U3y4aeMbIX ITOHATHI U
MPUMEHSITh 3TU MOHATUS
IIPY OIIMCAHWH CBOMCTB
BELIECTB U UX
MIPEBPALLECHUM.
XapakTepru3oBaTh
buznyeckue u
XUMHUYECKHE CBOKCTBA
BOJIBI, €€ POJIb KaK
pacTBOPUTENS B IPUPOIHBIX
mporeccax.

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEAKLIUN C
y4acTHUEM BOJIBI.
OOBACHATH CYLTHOCTb
AKOJIOTMUYECKUX MPpoOieMm,




Pa3IMYHON PACTBOPUMOCTBIO.
B3aumoneiicTBie BOILI €
MeTajljlaMH (HaTpUeM U
KaJIBITUEM ).

UccnenoBanue pacTBOPOB KUCIOT
Y 1IEJI0YEH C MOMOUIBIO
WHJIUKaTOPOB.

Jlabopamophvie onvimol
HccnenoBanme ocobeHHOCTEH
pacTBOPEHUS BELLECTB C
Pa3IMYHON pACTBOPUMOCTBIO.
[IpuroroBnexnue pacTBOpoOB ¢
OnpeeIEHHON MaCcCOBOU 10JIEH
pacTBOPEHHOrO BELIECTBA.
[IpakTuueckas padbora

Ne 5. [IpuroroBneHnue pacTBOpOB ¢

onpeacsEéHHON MacCOBOM J10eH
PacTBOPEHHOTO BELIECTBA.

Buvruucnenus:
C MCIIOJIb30BaHUEM OHITUA

«MaccoBas J0J1s BEIIECTBA B
pacTtBope»

CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJHBIX BOJI, CIIOCOOBI
OYUCTKHU BOJIBI OT
IIPUMECEH, MEPHI 110 OXPaHE
BOJ OT 3arpsi3HEHHUS.
[InanupoBats u
OCYILIECTBIIATH Ha PAKTUKE
XUMHYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0AeHNUs, J1eJ1aTh
BBIBOJIbI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA IIPU
MPOBEICHUH J1Ta00PATOPHBIX
OIIBITOB U ITPAKTUYECKON
paboTHL.

CnenoBate npaBuiIaM
0e3omacHoii paboTHI B
nabopaTopuu npu
HCII0JIb30BaHUU
XUMHYECKOH MOCY bl U
00opyTI0BaHUS.

IIpoBOANTH BHIYMCIIEHUS C
MIPUMEHEHUEM MOHSTUS
«MaccoBasi 10J1s1 BEILIECTBA B
pacTBope».

BeicTpauBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(popMalnio U3 yueOHuKa
Y CIPaBOYHbBIX MaTEPUAJIOB,
IrpaMOTHO

UCII0JIb30BaTh N3y4YEHHBIN
MOHATUIHBIN aIapar Kypca
XUMHH




2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COCTUHEHUN

11

Knaccudukanus HeopraHu4ecKux
coenuHeHu. OKCUIEBIL.
Knaccudukanus okcuos:
coJyieoOpa3yrorniue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTEPHBIE) U
HECO0JICOOpa3yroIIHe.
Howmenkiatypa okcuaos.
®dusnueckue 1 XUMHYECKUE
cBOMCTBA OKCHIIOB. [Tosryuenue
OKCHU/JIOB.
OcnoBanwust. Knaccugpukarus
OCHOBaHUU: HIENOYN U
HEPAaCTBOPUMBIE OCHOBAHUSI.
Howmenxkiatypa ocHOBaHHM.
duznyeckue U1 XUMHUYECKHE
cBolcTBa OCHOBaHMM. [lonyuenue
OCHOBaHUM.
Kucnotsl. Knaccuduxarnms
KkucaoT. HomeHknaTtypa Kucior.
Du3nyecKkue 1 XUMUIECKHE
CBOMCTBA KUCIIOT. PsJ1 akTUBHOCTH
meraioB H.H. bekerosa.
[Tonyuenue kucior.
Comu. Homenknarypa comnei.
duznyeckue 1 XUMHUYECKHE
cBoricTBa coiseid. [lonyuenue
COJIEH.
I'enernueckas cBs3b MEXAY
KJIacCaMH HEOPraHU4YeCKUX
COCIMHECHMUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccugunuposatsb
M3y4aeMble BEUIECTBA 1O
COCTaBY U CBOMCTBAM.
CocrtaBnats Gopmybl
OKCHUJIOB, KUCJIOT,
OCHOBAaHHI1, COJIEH H
Ha3bIBaTh UX IO
MEKTyHapOHOMI
HOMEHKJIAType.
[Iporao3upoBaTh CBOKMCTBA
BEILIECTB Ha OCHOBE OOIIUX
XUMHUYECKUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIII
BEILIECTB, K KOTOPBIM OHU
OTHOCSTCS.

CocTaBisiTh MOJIEKYJISIPHBIE
YpPaBHEHUS peaKkUnid,
WJUTFOCTPUPYIOIINUX
XUMHYECKHE CBOMCTBA U
CIOCOOBI NOTYYECHUS
BEIIIECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, a TAKKe
MOATBEPKIAIOIIINX
T€HETUYECKYIO B3aUMOCBSI3b
MEXy HUMH.
[Ipon3BOUTH BEIYUCIIEHUS
10 YPaBHEHUSIM
XUMUYECKUX PEAKIUH.
[ImanupoBath 1

OCYIICCTBJIATH HA IPAKTUKE
XHUMHUYCCKUC




OO6pa31pl HeOpraHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
OnpIThI, HIUTIOCTPUPYIOLIUE
XAMUYECKHE CBOMCTBA KJIACCOB
HEOPraHUYeCKUX BEILECTB.
Jlabopamophvie onvimul
OrnpezenieHre pacTBOPOB KUCIIOT U
LIEJIOYEH ¢ TOMOIIBIO
WHJIUKaTOPOB.

N3ydenue B3aumMoieicTBUs
KHMCJIOT C METAJUIAMU, PEaKIUN
HEeUTpaIU3alui.
BzaumopeiictBue pactsopa
CEPHOM KUCIIOTHI C OKCHIOM M1
(.

[Tony4yeHue HEpacCTBOPUMBIX
OCHOBaHHIA.

BriTecHeHre 0qHOI0 MeTallIa
JIPYTUM U3 PacTBOpPA COJIH.
Ipaxmuueckas paboma

Ne 6. Pemenne
SKCIEPUMEHTAIIbHBIX 3a7a4 110
TeMe «BakHeHIme Ki1acChl
HEOPraHUYECKUX COCAMHEHUI.
Boruucnenus:

110 YPaBHEHUSIM XUMHUYECKOMN

peaKiuu: KOJIMYeCcTBa BEIIeCTBa,
00BEMa, Macchl 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WiId NPOLYKTOB
peaknuu

9KCIIEPUMEHTHI, IPOBOIUTH
HaOI0IeHus, 1e1aTh
BBIBOJIBI 110 pe3yjIbTaTaMm
AKCIIEPUMEHTA MIPU
MIPOBEJICHUU JIaOOPATOPHBIX
OMBITOB U MPAKTUYECKUX

pabot. CrnenoBarh
IpaBuJIaM 0e30MacHOMN
paboThI B 1abopaTopuu pu
HCIIOJBb30BaHUH
XUMHYECKOH MOCYAbI U
000pyI0BaHUS.
BricTpanBath pa3BEépHyThIC

[IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaIHIo U3 yueOHNKa
U CIIPaBOYHBIX MaTEPHUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
W3YYEHHBIN TOHATUMHBINA
anmnapar Kypca XUMHHU

Hroro no pasaeny

30




Paznen 3. llepunoanueckuii 3axkon u Ilepuoguveckas cucrema xumudecknx 3j1emeHToB /I. U. Menpaesneena.

Crtpoenue aToMOB. XUMHYECKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

[Tepuoanueckuii
3aKOH U
ITepuonuueckas
31 cHCcTeMa
XHUMHYCSCKHX
anemeHToB /1. 1.
Mennene-eBa.

Crpoenue aToma

[TepBbie MOMBITKY KIIACCH(PUKAITUU
XUMUYECKUX A1eMeHTOB. [loHsATHE
0 TpyIIax CXOJHBIX 3JIEMEHTOB
(11e710YHbIe U 1IET0YHO3EMENbHbIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE
ras3bl). JJI€MEHTbI, KOTOpbIE
00pa3yroT aMmpOoTepHBIC OKCHJIBI 1
TUAPOKCHUIBI.

[Iepnoanueckuii 3aK0H.
[Iepuonnueckas cucrema
XUMUYECKUX 3jiemenToB J[. 1.
MenneneeBa. Koporkonepuoanas
U JNTUHHOIIEPHOTHAST ()OPMBI
Ilepuoarueckoit cCuCTEMBI
XUMUYECKUX 3jiemenToB J[. 1.
Menneneesa. [leproapl 1 rpymnmsl.
@U3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpPA, HOMEPOB NMepUoaa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB
aTOMHBIX saep. 30Tomsl.
OnextpoHsl. CTpoeHne
3JIEKTPOHHBIX 000JI0YEK AaTOMOB
nepBbIX 20 XUMHUYECKUX
anemeHToB lleproanueckon
cuctemsl /.M. MeHaeneeBa.
XapakTepucTuKa XUMHYECKOTO
3JI€MEHTA MO €ro MOJO0KEHUIO B
[Tepnonnueckoii cucreme J.1.
Menneneesa.

3aKOHOMEPHOCTH N3MEHEHUS

PackpsIBaTh cMbICT
MIEPUOIUYECKOT0 3aKOHA.
OnuceiBaTh CTpOEHUE
tabnuusl «[lepuoanueckas
CUCTEMA XUMHUYECKHUX
anemenToB JI.1.
Menneneesay.
MopenupoBaTh CTpOCHHE
aToOMa, SHEPreTUYECKUX
YPOBHEH U MOypOBHEM IpHU
ITOMOUIN PUCYHKOB,
3JEKTPOHHBIX
KOH(HUTyparuii 1
ANEKTPOHHO- TpaduIeCKUX
dbopmyL.

[osicHATh Qu3MUecKuit
CMBICII TOPSIIKOBOTO
HOMEpa, HOMEPOB Iepuoa
Y TPYIIIBI 3JIEMEHTA.
XapakTepru3oBaTh
XUMHYECKHUE HIEMEHTHI
IIEPBBIX TPEX MEPUOOB,
KaJluM, KalblUN U UX
COEIMHEHUS 110 TIOJI0KEHUIO
B [Iepnoanueckoii cucreme
J.N. Menneneena.
OOBACHATH 001IHE

3aKOHOMEPHOCTH B
M3MEHEHWH CBOMCTB
XAMHUYECKHX DJIEMESHTOB
(M3MeHeHue paJanycoB




3.2

XuMuyeckas CBI3b.
OKUCIUTEIILHO-
BOCCTAaHOBHUTEIIbHEIE
peakuumn

paguyca aToMOB XUMHYECKUX
3JIEMEHTOB, METAJNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10
rpynmnam u rnepuojam. 3HaueHue
[Teproauueckoro 3aKkoHa u
[Tepuoanueckoit cucTemsl
XUMHUYECKUX AJIEMEHTOB IS

pa3BuTHUs HayKu U npaktuku. J[.M.

MenpeneeB — y4€HbIN U
TpaXIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
B3aumopelictBue rupokcuia
IIMHKA C PaCTBOPAMH KUCIIOT U
HIEJIOYEH.

MopenupoBaHue CTpPOCHUS
MOJIEKYJI IIPU TIOMOIIIY PUCYHKOB,
MOJIEJIE, JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

Tabnuma «I[lepuonnueckas
CHUCTeMa XMMHUYECKHUX DJIEMEHTOB
J.. MenneneeBay.
JlabopamopHvie onvimol
O3zHakoMyieHue ¢ oOpa3namMu

METAJJIOB U HEMCTAJIJIOB

Xumuueckas cBa3b. KoBanmeHnTHas
(monApHast U HEMOoJIAPHAs) CBSI3b.
DIIEKTPOOTPHUIIATETHLHOCTh
XHMUYECKHX dJIEeMEHTOB. MoHHas
cBs13b. CTeneHb OKUCIIEHUS.
OKHCIUTEIBHO-
BOCCTAHOBUTEJIHLHBIE PEAKITHH.

aTOMOB,
ANEKTPOOTPHUIATETLHOCTH,
BAJICHTHOCTH) Ml KIX
COEIMHEHMH B Mpeenax
MaJibIX IEPUOJIOB U
TJIaBHBIX MTOATPYTIIT C
Y4ETOM CTPOCHUS UX
aTOMOB;

Y4yacTBOBaTh B COBMECTHOM
paboTe B mape Wi rpymre.
BricTpauBath pa3BEpHyThIC

MMUChMEHHBIC U YCTHBIC
OTBETHI C OTIOPOH Ha
uH(popMaInio U3 yueOHUKa
U JIPYTHX HCTOYHUKOB, B
ToMm yncie MuaTepHera

PackpbiBaTh cMbICH
M3y4aeMbIX MOHSITUH.
Onpenenars BUA
XUMHYECKOH CBSI3U B
COEMHEHHH.
MopennpoBaThk CTpOCHHE

MOJICKYJI IpXU TOMOIIA




[Ipoueccsl

OKHCJICHUS U BOCCTAHOBJICHHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUN SKCIIEPUMEHT:
n3yuyeHue 00pasioB BEIIECTB
METaJJIOB U HEMETAIJIOB,
B3aUMOJICVCTBHUE THIPOKCHUIA
LIMHKA C PaCTBOPAMHU KHUCIIOT U
LIEJI0YEH, IPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPHI
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil
(ropenue, peakiu pa3ioKeHus,
COCTMHCHUS ).

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OnpIThI, HIUTIOCTPUPYIOLIHIE

IIpUMEPEL OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIIHI
(ropeHue, peakiuy pa3noKeHHUs,
COETUHEHUS)

PUCYHKOB, MOJEJIEH,
AIEKTPOHHBIX U

CTPYKTYPHBIX (DOPMYIL.
Hcnonb30BaTh XUMHUECKYIO
CUMBOJIUKY JJIst
cocTaBJeHHs GopMyT
BEIIECTB, AIEKTPOHHOTO
OaylaHca peakIvii.
Ornpenensartb CTeneHb
OKHCJICHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB 10
(dbopMyIiaM U COCTaBIISTh
(bopMybl OMHAPHBIX
COCIMHEHHH 110 CTETIeHU
OKHCJICHUS aTOMOB
XUMHYECKUX DJIEMEHTOB.
Onpenenarb OKUCIUTETb U
BOCCTaHOBUTEb.
PaccraBnars

K03 (HUIIMEHTHI B CXeMax
MIPOCTBIX OKUCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIX
peaKkuuii METOI0M
ANIEKTPOHHOTO OanaHca.
Ha6nronaTe xumudeckue
OTIBITHI TIO TJIaHY,
aHAJIM3UPOBATH | JIENIATh
BBIBOJIBI.

Ucnons3oBats UKT mirs
CO3JaHUI MOJCIEH,
MOJTOTOBKH MPE3CHTAIUH,
JTOKJIaJIOB TIO TEME.
BricTpanBath pa3BEpHYyTHIC




MUCHbMEHHBIC U YCTHBIC
OTBETHI C OTIOPOH Ha
nHpopMaIuo u3 yueOHuKa
U JIPYTHX HCTOYHUKOB, B
ToM yncie HaTepHera

Uroro no pazgeny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO

YACOB I10 68

[MTPOI'PAMME




9 KUIIACC

KoaunuyecTBO 4acosB

OcHOBHOe coep:kaHue

OcHOBHBIE BUIBI

Ne HaumenoBaHue pa3ieioB U
Konrpoububle IIpakTuyeckue ACATETbHOCTH
n/m | TeM NPOrpaMmbl Bcero
padoThI padoThI
Pasnea 1. BemecTBo 1 XMMH4YecKHne peakiun
[Tepuoauueckuii 3aK0OH. XapaxkTepru3oBaTh
IIepnonnueckas cucrema XUMHUYECKHE JIEMEHTBI
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOOB,
JI.. Menneneena. KaJvs ¥ KaJbIIUs 110 UX
CrpoeHue aTOMOB. MOJIOKEHUIO B
3aKOHOMEPHOCTH B IIepnonnueckoi cucreme /1.
U3MEHEHUHU CBOVICTB . Meunneneesna.
XUMHUYECKUX JIEMEHTOB Knaccudunuposats u
MEPBBIX TPEX MEPUOOB, Ha3bIBaThb HEOPraHUYECKUE
KaJInsl, KJIBIHS U X BEILIECTBA U3yUYECHHBIX
COEIMHEHUH B KJIaCCOB.
[ToBTOpeHue u yriayonenue COOTBETCTBUU C OnwuceiBath 001IME
1.1 3HAHUNU OCHOBHBIX pasnenos 5 1 IIOJIOKCHHUEM JJIEMECHTOB B XHUMHUYECKHE CBOMCTBA

Kypca 8 Kkiacca

[Tepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.
CtpoeHue BeliecTBa: BUJIbI
XUMHUYECKOM CBSA3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBHCUMOCTH CBOICTB
BEIIlECTBA OT THUIa
KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOM CBSI3H.
Knaccudukanus u

HOMEHKJIaTypa
HEOPraHMYECKHX BEILECTB.

BEILIECTB Pa3JIMYHbBIX
KJIACCOB, OATBEPXKIAThH
CBOMCTBAa IpUMEPAMH
MOJIEKYJISIPHBIX YpaBHEHUN
XUMHYECKUX PEAKIIUH.
Onpenenars BUA
XUMHYECKOH CBSI3U U TUI
KPUCTAIUIMYECKOUN PEIIETKH
BEILIECTBA.
[Iporno3uposars cBOKMCTBa
BEILIECTB B 3aBUCUMOCTH OT
HX CTPOECHUS.




XHUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCIIIUXCS K
Pa3IMYHBIM KJIaccam
HEOPTraHUYECKHUX
COeIMHEHMH, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX
BCIICCTB.

Xumuueckuii
IKCHEepUMeHm:
Jlemoncmpayuu:
03HAKOMJICHHE C MOJACIISIMHU

KPHCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIECTB —
METaJIJIOB U HEMETAJLIOB
(rpaduTa u anmasza),
CJIO’KHBIX BEILECTB
(x710pHuaa HaTpHUsL)

BricTpauBath pa3BEpHYThIE
MUCbMEHHBIC U YCTHBIC
OTBETHI C OMOPOM Ha
nH(popManuo u3 yueOHUKa U
CIPaBOYHBIX MAaTEPHAJIOB,
IpaMOTHO

HCIIOJIb30BaTh U3YYEHHBIN
MOHSATUIHBIN amapar Kypca
XUMUU

1.2

OcHOBHBIE 3aKOHOMEPHOCTHU
XUMUYECKHUX PEAKLUN

Knaccudukanus
XUMHYECKHUX PEAKLUN 11O
pa3IMYHBIM NpU3HaKaM (10
YHCITY ¥ COCTaBY
YYacTBYIOLIUX B peaKUU
BEIIECTB, 110 TEIUIOBOMY
3pdexTy, 10 U3MEHEHUIO
CTEIIEHEH OKHUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO
KatanuszaTopa). JK30- U
DHJIOTEPMHUYECKUE PEAKIIHH,
TEPMOXUMHYECKUE
ypaBHEHWS.

[TonsiTHE O CKOpPOCTH

PackpbiBaTh cMbICH
M3y4aeMbIX MOHATUN U
MIPUMEHSATDH 3TU NOHATHUS TIPU
OITMCAaHWH CBOMCTB BEIIECTB
U UX IPEBPALLECHUN.
Knaccudpunuposats
XUMHUUYECKUE PEAKLUHU T10
Pa3IMYHBIM TPU3HAKAM.
VYcranaBnuBaTh 3aBUCUMOCTD
CKOpPOCTH XUMHYECKON
peakluu OT Pa3IudYHbIX
(bakTopoB.

[Iporno3uposars
BO3MOXHOCTH MPOTEKAHUS
XUMUYECKUX PEBPAILICHU B




XUMHYECKON pEAKIIUU.
[TonsiTue 06 0OPAaTUMBIX H
HEOOPATHUMBIX XUMHUYECKHX
peakuusx. [lonstue o
TOMOTEHHBIX U
TeTePOreHHbIX PEAKLUX.
[TonsTue o karanuse.
[TonsiTHE O XUMHUECKOM
paBHOBecuu. DakTOpHI,
BIIUSAIOIINE HA CKOPOCTh
XUMHYECKOHN peakiuu u
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.
OKucIuTENnbHO-

BOCCTaAaHOBUTCIIBHBIC

peakuyu, dJIEKTPOHHBIN
0anaHC OKUCITUTENBHO-
BOCCTAHOBUTEIbHOU
peakuuu. CocTaBieHue
YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Uccnenosanue
3aBUCUMOCTH CKOPOCTHU
XAMHUYECKOW PEaAKIUU OT
BO3JIEUCTBUS PA3ITUYHBIX
(hakTopoB.

OnbIThI, HJUTFOCTPUPYIOLIUE
MPUMEPBI OKUCIUTETBHO-

Pa3IMYHBIX YCIIOBUSIX.
Onpenenarb OKUCIUTETb U
BoccranoBurenb B OBP.
CocTaBisiTh 3JIEKTPOHHBIN
OanaHc peakuuu.
[Tpon3BOUTH BEIYHCIICHUS
[0 XUMHYECKUM yPaBHEHHSIM.
VYyacTBOBaTh B COBMECTHOM

paboTe B mape Wi rpymie.
BricTpauBath pa3BEpHYThIE
MIMCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOH
Ha UH(OpMAaIHIO U3
y4eOHHKA U CTIIPAaBOYHBIX
MaTepHaIoB, IPaMOTHO
HCIIOJIB30BATh NU3yYEHHBIN
MOHATUHHBIN anmnapar Kypca
XUMHU




BOCCTaHOBUTECIILHBIX
peaknuii (ropeHue, peakiuu
Pa3OXKEHUS], COSTMHEHHUSA ).
Buiuucnenus:

KOJIMYECTBA BEIICCTBA,

00bEMa ¥ MacChl PeareHTOB
WJTU TIPOYKTOB TIO
YpaBHEHUSAM XUMHUYECKHUX
peakui

1.3

DIEeKTPOTUTHIECKAS
aucconyanusa. XuMHU4ecKue
pEaKIHuM B pacTBOpax

Teopust 2nEKTPONIUTHIECKON
JIMCCOITAIIHH.
DIIEKTPOIUTHI U
HE3JIEKTPOJUThl. KaTHOHBI,
aHHOHBI. MeXaHu3M
JMCCOIIMAIINH BEIIECTB C
Pa3IMYHBIMHU BUJIAMU
XHUMHYECKOH CBS3H.
Crenenpb IUCCOIHAINH.
CunbHbIE U cIa0bIe
AIIEKTPOJIUTHI.

Peakuyu noaHoro ooMeHa.

VYcnoBus IpOTEKaHUS
peaxifii HFOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILEHHBIE
VOHHBIC YPaBHEHUS
peaknuii. CBOMCTBA KHUCIIOT,
OCHOBAHMU U COJIEH B CBETE
MpeJICTaBICHHUH 00
ANEKTPOIUTUYECKON
JUCCOIHAIIHH.
KauecTBenHble peaknyu Ha
nousl. IToustre o

PackpsIBaTh cMbICT
U3y4aeMbIX ITOHATH, a
TaKXe CMBICII TEOPUHU
NEKTPOJINTUYECKON
JACCOLUALUH.

OOBACHATH MPUUUHBI
AIEKTPONPOBOJHOCTH
BOJIHBIX PaCTBOPOB BEILECTB,
pasnuyath ciadbie U
CUJIbHBIE JIEKTPOJIUTHI.
CocTaBnaTh ypaBHEHUS
Jucconuanuu

KHCJIOT, ILEJIOYEH U COJIEH,
IIOJIHBIC U COKpALIEHHBIE
VOHHBIE YPaBHEHUS
XUMHYECKUX PEaKIui
HMOHHOT0 0OMeHa, KpaTKue
MOHHbBIE YPaBHEHUS MPOCTHIX
peakuuil TuIpoIn3a Colei.
XapakTepu3oBaTh 001IME
XUMUYECKHUE CBOKCTBA
BEILIECTB PA3JINYHBIX KJIACCOB
Ha OCHOBE TEOpUU




TUAPOJIU3E COJICH.

Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu:
Uccnenosanue
AIIEKTPONPOBOIHOCTH
pPacTBOPOB BEIECTB,
rpolecca TuCColnaluu
KHCJIOT, IIEIOYEH B COJIeH
(BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB).
OnbIThl, WUTIOCTPUPYIOLIHE
MPU3HAKU POTEKAHUS
peakifii HFOHHOTO OOMeHa
(oOpa3oBaHue ocaaka,
BBIJICTICHHE Ta3a,
o0pa3zoBaHHUE BOJIbI).
Pacno3naBanne
HEOPraHMYECKUX BEIIECTB C
MTOMOIIHIO KA4ECTBCHHBIX
peaxiuii Ha NOHBI.
Jlabopamopuwiii onvim:
W3ydenne mpu3HaKkoB
MPOTEKAHUS PEAKITUU
MOHHOTO 0OMeHa B
pacTBopax AJIEKTPOJIUTOB (C
o0pa3oBaHUEM OCaIKa,
BBIJICTICHUEM Ta3a,
00pa30BaHUEM BO/IBI).
Ilpakmuueckas paboma:
Ne 1. Pemenne
SKCIIEPUMEHTATBHBIX 33714
o TeMe.
Buiuucnenus:

BIEKTPOIUTUYECKOMN
JUCCOLIMALINN; TIOTBEPKIATh
CBOMCTBA IIpUMEPaAMH
MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN XUMUYECKHUX
peaKkuid.

Pemate skciepuMeHTAIBHBIE
3aJ1a4M 10 TEME.
[ImanupoBate u
OCYILIECTBIIAThH Ha IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOCHHUS,
JIeN1aTh BbIBOJIBI 110
pe3yJibTaTaM 3KCIEpPUMEHTa
IIpU NIPOBEJICHUU
71a00paTOPHBIX OIBITOB U
MPAaKTUYECKUX padoT.
CnenoBate npaBuiIaM
0e3omacHoil paboTHI B
nabopaTopuu npu
MCIOJIb30BaHNUU XUMUYECKOU
1ocy/ibl 1 000pYJOBaHUS.
[IpoBOANTH BBIYMCIIEHUS IO
XUMHYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOU
paboTe B mape UM rpymre.
BeicTpauBath pa3BEpHYTHIE
MIMCBbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nH(popMalnIo U3 yueOHUKa U
JPYTHX UCTOYHUKOB
uH(popMalru, B TOM YHCIIe

WNHurepHera




110 YPaBHEHUSIM
XMMHYECKHUX PEaKIUi

Hroro no pazneny 17

Pa3zgen 2. HemeTasIbl M HX COeAUHEHU ST

2.1

OO0m1as XxapakTeprucTUKa
xuMmuueckux 3iieMeHToB VIIA- 4
rpynnsl. ['amoreHsl

OO1as xapakTepucTuKa
rajgoreHoB. OcoOEHHOCTH
CTPOECHHS aTOMOB,
XapaKTepHbIC CTENIEHU
okucinenus. CTpoeHue u
¢du3nveckre CBOMCTBA
MPOCTHIX BEIIECTB —
raJIoreHOB.

XUMHYEeCKUEe CBOWCTBA Ha
puMepe xjopa
(B3auMoiefiCTBHE C
MeTaJUIaMH, HeMETaJlJIaMu,
IeJI0YaMH ).
XmopoBogopoa. CossiHast
KHCJIOTa, XUMHUYECKHE
CBOIICTBA, MOJYyYECHHE,
npuMeHeHue. Jleicteue
XJIOpa U XJIOPOBOJIOPOAA Ha
OpraHu3M 4YeJ0BEKa.
Baxxneimme XJ10puasl U UX
HaxO0JIEHUE B MIPUPO/IE.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXxarolme

buznyecKre 1 XUMUYIECKHE
CBOICTBA raJIOT€HOB U UX
coeMHEeHUH (BO3MOXKHO

OOBsCHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJUIOB U UX
COCIMHEHMI B Mpeenax
MaJIbIX IEPUOJIOB U TJIABHBIX
noarpymnn [lepuonnueckon
CUCTEMbI XUMHYECKHUX
3JIEMEHTOB C YYETOM
CTPOEHMSI UX aTOMOB.
XapakTepus3oBaTh
bu3nvecKkre 1 XUMHIECKUE
CBOMCTBA IIPOCTHIX BEIIECTB
rajloreHoB (Ha mpuMepe
XJIOpa) M CIIOKHBIX BEIIECTB
(x;opoBoAOpOIa, XJIOpUAA
HaATpHUs), CIOCOOBI X
MOJTyYeHUsI, TPUMEHEHUE U
3HA4YE€HHE B MPUPOJIE U KU3HU
YesoBeKa.

Onpenenarb XJI0puI-UOHBI B
pacTBope.

IInanupoBats 1

OCYIIECTBJISATH HA MTPAKTHUKE
XUMUYECKUE IKCTICPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JenaTh BBIBOJBI IO
pe3yabpTaTaM




HCIIOJIB30BaHHUC

BHJICOMATEPHAIIOB).
O3HaKkoMJIEHHE C
oOpa3iamu XJI0pUa0B
(ramoreHu10B).
Jlabopamopuwiii onvim:
N3ydeHue CBOWCTB COJISTHOM
KHCIIOTBHI.

[IpoBeneHmne kauecTBEHHBIX
peaKkuuii Ha XJIOPUA-UOHBL.
IIpaxmuueckas paboma

No 2: Tlony4denue cosstHOM
KHUCIIOTHI, U3yYeHHE e
CBOJCTB.

Boruucnenus:

10 YPaBHEHUSIM

XUMHYCCKHUX PEaKIIM, eCIIN
OJIMH U3 PEarcHTOB JiaH B
N30BITKE

HKCIIEPUMEHTA TIPU
MPOBEJICHUH J1TA00PATOPHBIX
OTIBITOB M MPAKTHUYECKUX
pador.

CnenoBatp npaBuiiaM
0e30omacHoOi paboTHI B
nabopaTopuu npu
UCTIOJIb30BAHUU XUMHUYECKOU
MOCYIBI U 000PYTOBAHUSI.
BricTpanBath pa3BEpHYTHIC

MUCbMEHHBIE U YCTHbIE
OTBETHI C OIIOPOH Ha
uHpOpMaLKIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3YYEHHBIN NOHATUIHBINA
anmapar Kypca XuMHH

2.2

OO01mas xapakTepucTHKa
XAMHUYECKHX dJIeMeHTOB VIA-
rpynnsl. Cepa u eé
COCAUHEHMS

OO01mas xapakTepuCcTHKa
251eMEHTOB VIA-rpymnmsl.
Oco0OeHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE
CTEIEHH OKUCIICHHUS.
Ctpoenue u pusnueckue
CBOICTBA MPOCTHIX BEMIECTB
— KHCJIOPOJa U CEPBI.
AnnoTponHsie
MOIU(BUKAIIMH KUCIOPOaa U
cepbl. XUMHYECKHE
CBOMCTBA CEPHI.
CepoBoiopo/1, CTpoeHue,
¢dusnyeckre 1 XUMHUECKHUE

OOBsCHATH 001INE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
aneMeHTOB VIA-Tpynmsl 1 ux
COEIMHEHMI C yUETOM
CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh
busznyecKkrue 1 XUMUYECKHe
CBONCTBA MTPOCTOTO BEILIECTBA
Cephl U €€ COeIMHEHUI
(cepoBoOpO/Ia, OKCHUIOB
Cepbl, CEPHOU KUCIIOTHI,
cysbdaToB), CrTOCOOBI MX
MOJIy4YEHUs, TPUMEHEHUE U




CBOWCTBA.

Oxcupl cepbl Kak
MNpEACTAaBUTCIIN KUCIIOTHBIX
OKCHJIOB.

CepHasi KHCIIOTA,

(bu3HYECKHE U XUMUYCCKHE
cBocTBa (00IIKE KaK

MPEACTaBUTEINS Kjlacca
KHCIIOT U CHIeIH(PUIECKHE).
XHUMHYECKUE PEAKIINH,
JIe)KaIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
IIOJIyYEHUS CEPHOU
KucIOThI. [IpuMeHeHue.
Comnu cepHOM KHUCIIOTHI,
KauyeCTBEHHAs PEaKIus Ha
CyJib(aT-HOH.
Haxoxnaenue ceprl u e€
COEIMHEHUH B PUPOJIE.
XUMHUECKOE 3arpsA3HEHNE
OKPYXaroIIeH Cpeabl
COETMHEHUSIMU CEPbI
(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U
BOJI0EMOB), CITIOCOOBI €r0
MpeA0TBPALICHUSI.
Xumuueckuil
IKCnepumenm:
Jlemoncmpayuu:
O3HakoMJIEHHUE C
obOpasmamu cepsl U e€
COETMHEHUSIMU (BO3MOXKHO
HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB).

3HAYEHUE B MPUPOJIC U KUZHU
YeJI0BeKa.
Onpenenarb HaTMYUE

CyJb(haT-MOHOB B PacTBOPE.
OOBACHATDH CYIIHOCTb
HKOJIOTHYECKUX

po0JieM, CBA3aHHBIX C
nepepaboTKON COeqMHEHMIA
Cephl.

[ImanupoBats u
OCYIIECTBIISTH Ha MPAKTUKE
XUMHYECKHUE YKCIIEPUMECHTHI,
MPOBOAMTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI 11O
pe3yJibTaTaM dKCIEPUMEHTA.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTopuu pu
UCIOJIb30BAHUU XUMUYECKOM
MOCY/IbI M 000PYIOBaHUSI.
[Tpou3BOIUTH BEIYUCIICHUS
0 XUMUYECCKUM YPABHCHHUSIM.
Hcnons3oBate mpu
BBITIOJTHEHUH YICOHBIX
3aJJaHuM TeKCThl yUYeOHHKaA,
CIIPaBOYHBIE MaTEPHAIIBI
(ITeppoanueckyro cucremy
XHMHUYECKHX dJIeMEHTOR /I,
W. MeunneneeBa, Tabnuiy
PacTBOPUMOCTH KUCIIOT,
OCHOBaHUI U coJiei B BOJIE,
AIEKTPOXUMHUUYECKHM PsJT
HANPSDKEHUH METAIJIOB).




2.3

OO11as xapakTepUCTHKA
XUMHUYECKHX 3JIEeMEHTOB VA-
rpynnsl. A3oT, pochop u ux
COEJIMHEHUS

Habmonenue nporecca
oOyrnuBaHus caxapa 1noj
JIECTBUEM
KOHLIEHTPUPOBaHHOU
CEpPHOM KUCJIOTBHI.
Jlabopamopnvie onvimul:
N3ydyeHne XuMHIECKUX
CBOMCTB pa30aBlIEHHON
CEpPHOM KUCJIOTHI.
[IpoBenenue

Ka4eCTBEHHOW peakIuy Ha
cyib(har-uoH u
Ha0II0IeHUE TTpU3HaKa e
MPOTCKAHUS

OO6mrast XxapaKTepucTUKa
3J1eMEHTOB V A-Ipynibl.
OC0OEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC
CTCIICHU OKHCIICHMSI.

A30T, pactipocTpaHEHHUE B
npupoae, GpuznyecKkue u
XHMHYECKHE CBOMCTRA.
Kpyrosopor a3ora B
MIPUPOJIE.

AMMuak, ero ¢puznueckue u
XUMHYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
Coi aMMOHUS, UX
buznYecKre 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.
KauectBennas peakuus Ha
HOHBLI aMMOHUS.

A3oTHas KHCI0Ta, €€

Hcnons3oBarts npu
BBINOJIHEHUH Y4EOHBIX
3aJlaHui U B IIpoLecce
HCCIJIEI0BATEIBCKON
JIeSTEIIBHOCTH HAy4YHO-
IIONYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO COEepKAHUA,
CIIPABOYHBIE MaTEPUAJIBI,
pecypcebl uaTepaera

OO0BACHITE 00I1I1E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOICTB
351eMEHTOB VA-rpynnsl U ux
COEMHEHHH ¢ yuéToM
CTPOCHUS KX aTOMOB.
XapakTepu3oBarthb
busnvecKre 1 XUMHIECKUE
CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa u ux
COeIMHEHMH (aMMuaKa,
CoJIel aMMOHUS, a30THOM
KHUCJIOTBI, HUTPATOB, OKCHJIA
docdopa (V) u pochoproit
KUCIOTHI, pocdaToB),
CHOCOOBI X MOJTyYEHUs,
pUMEHEHNE U 3HaYCHHE B
MIPUPOJIE U )KU3HH YEITIOBEKA.
OnpenensiTb HOHBI AMMOHUS




nojy4yeHue, pu3nuecKkue u
XHUMUYECKHE CBOWCTBA
(oO1mue Kak mpeacTaBUTeNs
KJ1acca KUCJIOT U
crierupuIecKue).
Vcronp30BaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPAIbHBIX YI0OPEHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIIeH Cpebl
COCIMHEHUSIMH a30Ta
(KHCIIOTHBIC JTIOXKTH,
3arpsi3HEHUE BO3yXa,
MIOYBBI U BOJJOEMOB).
dochop, aoTpoITHBIE

moaudukanmu Gocdopa,
bu3nvecKue 1 XUMHUECKUE
cBoiictBa. Okcun ocdopa
(V) u dpochopnas kuciora,
duznyeckue u

XUMHYECKHE CBOMCTBA,
MOJTy4eHHE.
Ucnons3zoBanue Gocdaton
B KaUeCTBE MHUHEPATbHBIX
ya0OpeHuH.

Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu:
O3HakoMIIeHHUE C
(bU3MYECKUMU CBOMCTBAMH
a3oTa, hocdopa u ux
coeMHEeHUH (BO3MOKHO
MCIIOJIb30BaHUE

u GocaT-noHBI B pacTBOpE.
OOBACHATDH CYIIHOCTb
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXKJIEHUEM
COCIMHEHM a30Ta U
dbocdopa B okpyxaromen
cpene.

[InanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110
pe3yJbTaTaM 3KCIIepUMEHTa
IIpH NPOBEICHUU
71a00PATOPHBIX OTBITOB H
MPAKTUYECKON PabOTHI.
CnenoBath npaBuiiaM
0e3omacHoil paboTHI B
JabopaTopun

IIPU UCTIOJIb30BaHUH
XUMHYECKOH MOCYAbI U
000pyI0BaHUSI.
[Tpon3BOANTH BEIYHCICHUS
M0 XUMUYECKUM YPABHEHUSIM.
Hcnons3oBate npu
BBITTOJIHEHUH YUEOHBIX
3aJlaHuM TEKCThl yUeOHMKa,
CIPaBOYHBIE MATEPUAIIBI
(mepUOUYECKYIO CUCTEMY
XMUMHUYECKHX 37eMeHTOB J1.
. Menneneea, Tabnuity
pPacTBOPUMOCTH KHUCIIOT,




2.4

OO61as xapakTepuCcTHKa
XUMHYECKHX 3J1eMeHTOB IV A-
IPYIIBLL. YTIEPOI U KPEMHUN U
UX COEIMHEHUS

BHJIEOMATEPHAJIOB).
O3HakoMIIEHHE C
oOpas3iiaMu a30THBIX U
dhochopHBIX yI0OpECHHIA.
ITonyuenue, cobupanue,
pacro3HaBaHHE U U3y4YEHUE
CBOICTB aMMHakKa.
BzaumogeiicTBue
KOHLICHTPUPOBaHHOU
a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCIIOIB30BAHUE
BUJICOMATEPHAIIOB).
Jlabopamopnvie onvimul:
[TpoBeneHme KaueCTBEHHBIX
peakuuii HAa HOH aMMOHUSA U
docdar-noH, u U3y4eHue
MPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckas paboma
Ne 3: [Tonmyuenue ammuaxa,
M3YYECHHE €ro CBOMCTB.
Bviuucnenus:

M0 YPaBHEHUSIM

XHUMHUYCCKUX peaKHHI’I

OO01mas xapakTepuCcTHKa
a5eMeHTOB [VA-rpynmsl.
Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE
CTEIEHH OKUCIICHHUS.
VYraepon, aluIoTponHbIE
MoauUKaIIH,
pacnpocTpaHEHHE B
npupoae, Gpuznyeckue u
XUMHUYECKHE CBOICTBA.
Ancop6uusi. Kpyroopot

OCHOBaHHUI M cOJIEH B BOJIE,
AIEKTPOXUMUUYCCKHH PSIJT
HaIpsHKEHUH METaJLIOB)

OOBsCHATH 001INE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
aneMeHToB IVA-rpynmnsl 1 ux
COEIMHEHMI C y4ETOM
CTPOEHHUs UX aTOMOB.
XapakTepus3oBaTh
¢buznyeckre 1 XUMHUECKHUE
CBOWCTBA MPOCTHIX BEIIECTB
yIJIepoJia U KPEMHHUS U UX
COEIMHEHMH (OKCHI0B




yIiepoja B IPUPOJE.
Oxcuppl yriaepoaa, ux
¢du3nvecKkrue 1 XUMHYECKHUE
CBOMCTBA, JICHCTBHE HA
JKUBbIE OpTraHU3MBlI,
MOJIy4YeHUE U IPUMEHEHHE.
OKoJ0rn4ecKue npoOIeMsl,
CBSI3aHHbBIE C OKCHUJIOM
yriepona (IV), runoresa
rJ100aJIbHOTO MOTETICHUS
KJINMATa, MApHUKOBBIN
ahPexr.

VYroisbHas KUCIOTA U €€
coiu, ux GU3NYECKue 1
XHMHYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE.
KauecTBennas peakuus Ha
KapOOHAT-HOHBI.
Hcnons3oBanue
KapOOHATOB B OBITY,
MEIUIINHE,
IIPOMBIIIJIEHHOCTH U
CEIbCKOM XO35IMCTBE.
[lepBoHavasibHBIE TOHATHUSA

00 OpraHMYecKHux
BEIIECTBAaX KaK O
COCTMHEHUSX yTIIepoaa
(meTaH, 9TaH,

STHJICH, alleTUIICH, 3TaHO,
TIIULEPHH, YKCYCHAS
KHCJIOTA).

[TpupoaHbIE HCTOYHUKHT
YTJIEBOJIOPOIOB (YTOJIb,

YIJIEpOJa, YyTOJbHOU
KHCIIOTHI, KapOOHATOB,
OKCHJIa KpEMHUS,
KPEMHUEBOM KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX
MOJTy4eHUsl, IPUMEHEHUE U
3HAYEHUE B MPUPOJE U KUZHU
YeloBeKa.

OOBACHATD MPUYHHHO-
CJIEJICTBEHHYIO CBSI3b:
CTPOEHME BELIECTBA —
CBOICTBAa — MPUMEHEHUE —
Ha NMpUMEpPAX COCTUHEHUN
yriaepoaa U KpeMHHUsL.
Omnpenenste kKapOOHAT- U
CHJIUKAT-UOHBI B PacTBOPE.
OOBSCHATH CYITHOCTb
HKOJIOTMYECKUX MPpoOieMm,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YIIIEKUCIIOTO ra3a B
OKpY>Karollen cpene.
[TonTBepxaTh OCOOEHHOCTH
COCTaBa OPraHMUYECKUX
BELIECTB PUMEPAMHU
MPOCTBIX COCTUHEHUHN
(meTaHn, 3TaH, STUJIEH,
alleTUJIEH, 3TaHOJI, TJIULEPHH,
YKCYCHasi KUCIIOTa),
B3alMOCBS3b
HEOPraHMUYECKUX COESAMHEHHUN
yriaepoaa u

OpPraHMYECKHX BEILECTB.
OnuceiBaTh pojb OEIKOB,




NPUPOJHEIH ra3, HedTh),
IPOAYKTHI UX NIEpepabOTKU
(OeH3uH), X poOJIb B OBITY U
IPOMBIIIJICHHOCTH.
[TonsiTue o Ouonoruyecku
Ba)KHBIX BEILECTBAX: )KUpPaX,
Oenkax, yriieBoJax — u ux
POJIM B KHM3HU YEJIOBEKaA.
MarepuaibHO€E €IUHCTBO
OpPraHUYECKUX U
HEOPraHUYECKUX
COCIUHEHUH.

Kpemuuii, ero ¢pusmnueckue
U XUMHUYECKUE CBOMCTBA,
[I0JIy4YE€HUE U IPUMEHEHHE.
CoenuHeHus: KpeMHUs B
npupoae. Oduue
npecTaBiIeHus 00 OKcUe
kpemuus (1V) u
KPEMHUEBOH KHCIIOTE.
CunuKartel, uX
UCITOJIb30BaHUE B OBITY,
MeIUIIHE,
IPOMBIIIJICHHOCTH.
Baxneiimme cTpouTeNbHbIE
MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGiemMsl
0e30macHOro
UCTIOJIb30BaHUS
CTPOUTENIbHBIX MaTEPUaJIOB
B [IOBCE/IHEBHOM JKHU3HH.
Xumuueckuii
IKCnepumenm:

JKUPOB U YTJIEBOJIOB B
(GYHKIIMOHUPOBAHHUH KUBBIX
OpPTraHU3MOB, COCTaB
MPUPOJIHBIX UCTOYHUKOB
YTIEBOJAOPOAOB, X POJIb B
OBITY U IPOMBIIIJICHHOCTH.
[TpoBOAUTH BEIYMCIICHUS TIO
YPaBHEHUSIM XUMHYECKHUX
peaKkuui.

[InanupoBats u
OCYIIECTBIISITh Ha MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBHIBOJIBI 110
pe3yJbTaTaM 3KCIIepUMEHTa
IIPH NPOBEICHUU
71a00PATOPHBIX OTBITOB H
MPAKTUYECKUX PadoT.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTropuu npu
UCIIOJIb30BAaHUU XUMUYECKOM
MOCY/IbI M 000PYIOBaHUSI.
Hcnonbs3oBate mpu

BBITIOJTHEHUH YYEOHBIX
3aJlaHuM TEKCThl yUYeOHMKa,
CIIPaBOYHBIE MaTEPHAIIBI
(ITepuonnueckyto cucremy
XHMHUYECKHX dJIeMEHTOR /I,
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U coJiei B BOJIE,
AIEKTPOXUMUUYECKUI PsiJT




Jlemoncmpayuu:

Mogenu KpucTalIn4eCKuX
pEeETOK

anMasa, rpadura,
bymepena.
O3HaKOMJICHHE C
MIPOIIECCOM aJCcOpOITUHr
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOHCTBOM IIPOTUBOTa3a.
O3HaKOMJIEHHUE C
NPOAYKIHUEN CUIIMKATHOU
MPOMBIIIUICHHOCTH
(Buneomarepuansi:
CUJIMKATHAs
IIPOMBIIIJIEHHOCTB ).
Mogaenu Monekya
OpraHUYECKHUX BEIECTB.
Jlabopamopuwiii onvim:
[Tonyuenue, cobupanue,
pacno3HaBaHUE U U3yUYECHHE
CBOMCTB yIJIEKMCIIOTO ra3a.
[IpoBeneHne Ka4eCTBEHHBIX
peakiuii Ha kapOoHaT U
CUJIMKAT-UOHBI U U3yUEHUE
MPU3HAKOB UX MPOTEKAHUS.
Ipaxmuueckue pabomoi:
Ne 4. TTonyuenue
YIJIEKUCIIOTO ra3a,
W3Y4YEHUE €ro CBOMCTB.

No 5. Pemienue
AKCIIEPUMEHTAJIBHBIX 337124
o teme «Baxueiume
HEMEeTaJUTbl U UX

HaIpPsSDKEHUN METAILIOB)




COECIUHEHU
Boiruucnenus:
10 YPaBHEHUSIM

XHUMHUYCCKUX peaKquI

Hroro no pazneny 25

Pasznen 3. MeTa/uIbl H HX COeIMHEHUS
OO0mas xapakTepuCTHKA PackpbiBaTh cMbICH
XAMHYECKHUX 3JIEMEHTOB — MU3y4YaeMbIX MOHATUN U
METaJUIOB Ha OCHOBAHUU UX  MPUMEHSTH 3TH MOHATHS TIPH
ITOJIOKCHUS B OITMCAaHUH CBOMCTB BEIIECTB
Ilepnonnueckoit cucreme U UX IPEBPALLECHUN.
XAMHYECKHUX 3JIEMEHTOB OOBsIcHATL 001IME
JI.1. MeHaeneeBa u 3aKOHOMEPHOCTH B
CTPOCHHUSI AaTOMOB. HW3MCHCHHUU CBOICTB
CtpoeHue MeTasioB. 2JIEMEHTOB-METAJIJIOB U X
Metannudeckas CBI3b U COCIMHEHHH C YUETOM
MeTaJuTnyecKas CTPOCHUS UX aTOMOB.
KpUCTaJUTMYECKas pemérka.  XapakTepu30BaTh CTPOCHUE

31 O61He CBOHCTBA METAIOB 4 DNEeKTPOXUMHUYECKUN P METAaJLJIOB, O0IIHe

HaIpsKEHUN METaJIOB.
duznyeckue 1 XUMHUIECKHE
cBoicTBa MeTaiioB. O0mue
CHOCOOBI MOTYyYSHUS
MetaiioB. [loHsTHE O
KOPpPO3UHU METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTEI
uX OT Koppo3uu. CIiiaBsl
(cranb, 4yyryH,
JIOPATIOMUHUIMA, OpOH3a) U
WX PUMCHECHHE B OBITY H
MPOMBIIIJICHHOCTH.
Xumuueckuii

(1)I/ISI/I‘ICCKI/IG U XUMHWYECKHE
CBOWCTBa METAJIJIOB.
XapaxkTepu3oBarb 0011
CIOCOOBI NOTYYEeHUS
METaIJIOB.

OnuchIBaTh CIOCOOBI 3aLUTHI
METAJUIOB OT KOPPO3UH.
CrnenoBathb npaBHiIaM
0e30omacHOi paboTHI B
TabopaTopuH pU
HUCIOJIb30BAHNN XUMHUYECKOM
1ocy1bl 1 000PY/JOBaHUSI.
HpOI/ISBO)II/ITB BBIYUCIICHUA




3.2

Baxxneiinme MeTauibl U UX
COEeIMHEHUS

16

IKCnepumMenm:

Jlemoncmpayuu:

O0pa3ipl METAIJIOB U

CILJIaBOB.

N3ydeHue pe3ynpTaToB

KOPPO3UH METAILIOB

(BO3MOKHO MCIIOJIb30BAHUE

BHJICOMAaTEPHAIIOB).

Jlabopamopusie onvimoi:
O3HakomiieHUE C

o0pasamMy METaJUIoB U
CIUIaBOB, UX (PU3MUECKUMH
CBOMCTBAaMH.

Buviuucnenus:
10 YPaBHEHUSM

XUMHUYECKHUX PEAKLIUH,
€CJIM OJIUH U3 PEarcHTOB
COZIEPKUT IIPUMECHU

[Ilenouynble METAILIBL:
MI0JIO’KEHUE B
Ilepuonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB
JI.1. MeHneneena,
CTPOEHHE UX aTOMOB,
HaXO0XJIEHNE B IPUPOJIE.
duznyeckue 1 XUMHUUECKHe
CBOIiCTBA (Ha MpUMepe
HaTpus U Kaius). OKcusl 1
THJIPOKCH/IBI HATPUS U
kanus. [IpumeHnenne
LIEJIOYHBIX METAIIJIOB U UX
COECIMHEHUN.
[Ilenoyno3eMeIbHEIE

110 YPAaBHEHUSIM XUMHYECKUX

peaKkIuii, eciii OJIMH U3

pEareHToB COACPKUT

MIPUMECH.

Y4yacTBOBaTh B COBMECTHOM

paboTe B mmape WM rpymre.
Hcnons3oBarts npu

BBITIOJITHCHUH YUEOHBIX
3aJIaHAK TEKCThI YYCOHHKA,

CIPaBOYHbBIC MAaTEPUAIIbI
(ITepuonnueckyto cucremy
XMMUYECKHX 371eMeHTOB [1.
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHU M COJIEH B BOJIE,
AJIEKTPOXUMUYECKUN P
HaIpsDKEHUN METAJLIOB)

OOBICHATEL O0IIHE
3aKOHOMEPHOCTH B
W3MCHCHHUU CBONCTB
3JIEMEHTOB-METAJJIOB U UX
COEIMHEHHH B rpyIax ¢
y4ETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBarthb
(bu3YecKre U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
METAaJIJIOB M UX COeIUHECHUI
(OKCUAO0B, TUAPOKCUIOB,
coJieit), CrocoOBI UX
MOJTy4eHUsl, IPUMEHEHUE U
3HAYCHHE B MIPUPOJIC U KU3HHU
YyeJIOBEKa.




MeTaJJIbl Maruui 1
KaJbLIMH: MOJIOKEHNE B
Ilepnonnueckoit cucreme
XAMHYECKHX DJIEMEHTOB
JI.. Menneneena,
CTPOCHHE UX aTOMOB,
HaxXO0JICHUE B IIPUPO/IE.
dusnyeckue U XUMUYECKHE
CBOMCTBA Mar"us u
Kanplvg. Baxxuelinue
COE€IUHEHHS KaIbIIUs
(oKcua, TUAPOKCHI, COJIH).
JKEcTKOoCTh BOJBI 1
CrocoObl €€ yCTpaHeHUsI.
AJTIOMUHHI: TI0JI0KEHUE B

Ilepnonnueckoit cucreme
XUMUYECKUX

anemenToB ..
MenaeneeBa, CTpoeHUE
aToMa, HaXO0JICHUE B
npupoae. dusznyeckue u
XUMHUYECKHUE CBOKCTBA
anmoMHuHMsL. AMpoTepHbIe
CBOMCTBA OKCHJA U
TUAPOKCH/IA aTFOMUHHUS.
Kene3o: nonoxenue B
Ilepnonnueckoii cucreme
XUMHUYECKUX HJIEMEHTOB
.. Menneneena,
CTPOEHHE aTOMa,
HaxOXXJIEHHE B TIPUPO/IE.
duznuecknue 1 XMuMUIECKHE
cBolicTBa xene3za. OKCUIbL,
TUAPOKCHJIBI M COJIH JKelle3a

YcraHaBiuBaTh IPUYUHHO-
CJIEJICTBEHHYIO CBSI3b:
CTPOEHME BELIECTBA —
CBOMCTBAa — MPUMEHEHUE —
Ha TpUMepax U3y4aeMbIX
BEIIECTB.

Pacnio3naBath ¢ IOMOIIBIO
KaueCTBEHHBIX peaKluit
MOHBI METAJUIOB: MarHus,
KaJbIUsl, aIFOMUHUS, TUHKA,
xenesa (1) u xenesa (111),
menu (11). JlokaspiBath
aM(OTEepHBIN XapaKTep
OKCHJIOB U THUJIPOKCHIOB
ATFOMHWHHMSI U [TUHKA.
[ImanupoBats u
OCYIIECTBIISTH Ha MPAKTUKE
XUMHYECKHUE YKCIIEPUMECHTHI,
MPOBOAUTH HAOIIOICHUS,
JIeJTaTh BBIBOJIBI 110
pe3yNbTaTaM dKCIepUMEHTa
IIPH MPOBEICHUHT
71a060PaTOPHBIX OMBITOB U
MPaKTUYECKUX padoT.
CrnenoBath paBuiaM
Oe30macHoil paboThI B
naboparopuu mpu
MCIIOJIb30BAHUN XUMHUYECKOM
MOCYBI U 000PYIOBAHUSI.
[Tpon3BOIUTEH BEIYUCIICHUS
M0 XUMUYECKUM YPABHCHUSIM.
VY4acTBOBaTh B COBMECTHOM
paboTe B mape Wi rpymre.




(I) n xxene3a (III), ux
COCTaB, CBOMCTBA U
MOJIyYEHHE.
Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu:
OcoOeHHOCTH
B3aMOJCHCTBHUS OKCHIA
KaJIbLMs U HATPUS C BOJOM
(BO3MOKHO HCITOIB30BAHUE
BHJIEOMATEPHAIIOB).
OkpammBaHue miaMeHu
MOHAMU HATPHs, KaTus 1
KaJIbIHS (BO3MOYKHO
HCIIOJIL30BaHUE
BHJICOMATEPHAIIOB)
HccnenoBanne CBOMCTB
JKECTKOU BOJBI.
IIpouecc ropenus xenesa B
KHCJIOpOJie (BO3MOXKHO
HCIIOIL30BaHUE
BUJICOMATEPHAIIOB).
Jlabopamopuvie onvimoi:
IIpoBencHue

Ka4eCTBEHHBIX PEaKLMi Ha
MOHBI (MarHusi, KaJblus,
AJIFOMHUHUS,

1uHKa, xxenesa (II) n xenesa
(III), menu (1), onucanue
MIPU3HAKOB UX MTPOTEKAHUS.
Uccnenosanue
amM(pOTEepHBIX CBOWCTB
THJIPOKCH/Ia ATFOMUHUS U
TUAPOKCHUIA IIMHKA.

BricTpauBath pa3BEpHYThIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
nH(popManuo u3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3YYEHHBIN TOHATUMHBINA
anmnapar Kypca XUMUU




Ipaxmuueckue pabomoi:
Ne 6. JKEécTKOCTb BOIBI U
METOABI €€ YCTPaHEHHUS.

Ne 7. Pemienue
AKCIEPUMEHTAJIbHBIX 33724
mo Teme «Baxknewme
METaJUIbl U UX
COCIUHCHHY.
Buiuucnenus:

10 ypaBHEHUSIM
XUMHUYECKUX PEAKLUMN, ECIIH
OJMH U3 PEarcHTOB JIaH B
M30BITKE U COIEPKUT
MIPUMECH;

MacCOBOM JOJIU BEIXOJ1a

MPOAYKTA pEaKU
Uroro no pazneny 20
Pasjnen 4. Xumus u okpy:xaomas cpeaa
BemecTsa u matepuaisl B XapaxkTepus3oBarh poib
MOBCEIHEBHOW KU3HU XUMUU B Pa3TUYHBIX chepax
yenoseka. besonmacHoe JIEATENBHOCTH JIIOJIEN,
WCIOJIb30BAHKE BEUIECTB U OCHOBHBIE BEILIECTBA U
XUMHUUYECKUX PEAKIIUM B MaTepualibl, IPUMEHSEMbIE B
obITy. [lepBast momMous Ipu | KU3HU COBPEMEHHOTO
41 BemectBa u maTepuansl B 3 XUMHUYECKUX 0KOrax U gyenoBeka. OOBACHATH

JKHM3HH 4YCJIOBCKA

OTpaBJICHUSIX.
XUMHUUYECKOE 3arpsA3HEHNE

OKPYXaIoIIeH Cpeasbl
(mpenenbHas AOMyCTUMAS

KOHICHTpAarg BEIICCTB.
Ponp xumun B perieHnu
HKOJIOTUYECKUX TTPOOIIEM.

ycoBHs 6€301acHOTO
UCII0JIb30BAaHNUs BELIECTB U
XHUMHAYECKUX

peakuuii B ObITY.
AHanu3upoBaTh U
KPUTHYECKH OIICHUBATh
WH(pOPMAIIUIO O BIUSHUA




Xumuueckuii

IKCHepuUMeHm:

Jlemoncmpayuu:
N3yuenue o06pasnos

MaTepHuayoB (CTEKJIO,
CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

IIPOMBIIIJIEHHOCTH,
CEJIbCKOr'0 X035 CTBa,
TpaHCIIOPTa U Ap. Ha
COCTOSIHUE OKpYXKaroIei
CpElbl.

VYMeTh 0Ka3bIBaTh NEPBYIO
IIOMOUIb IPU XUMHUYECKUX
0KOrax 1 OTPaBJICHUSX.
IIpuHuMats ygactue B
00CyXIeHUH MTPoOIeM
XUMUYECKON U
9KOJIOTUYECKOU
HaIpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3ULUIO O ITpodiieMe U
IpeiaraTb BO3MOXKHbIE ITyTH

€€ peleHust
Uroro no pazneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Koutposbubie IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiab XuMuM B KU3HU 1 bu6nmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 [TousgTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubnnorexa [IOK

A https://m.edsoo.ru/ff0d227e
ITpakTnueckas padota Ne 1 «IIpaBuia padboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 1 bubnnorexa [IOK
PATOP P pati https://m.eds00.ru/ffod23dc
71a060paTOPHBIM 000PYIOBAaHUEM)

4 YucTele BemecTBa U cMecH. CriocoObl 1 bubnnorexa [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 1 bubmmorexa [IOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmnorexa LIOK
A 1

6 TOMBLH MOTICIY IR https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie ¥ CIIOKHBIE BElleCTBA 1 bubnnorexa [TOK

P m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MONEKYIAPHOE YUEHNE 1 bubnnorexa [IOK

YIpHO® ¥ https://m.eds00.ru/ffod2d50
10 3aK0H OCTOSHCTBA COCTaBa BEILECTB. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHUYECKOTO dJIEMEHTA B bu6nunoreka LIOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTto BeniectBa. Mosb. Mossipras bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBJICHHUS. bubmuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBHS IPOTEKAHUS bubnnorexa [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciaenus konmuyecTBa, MacChl BEIISCCTBA bu6nmoreka LIOK
10 YPABHEHUSM XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakIiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LIOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE U bubmorexa LOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubmuoreka [IOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech ra3zoB. CocTaB Bo3ayxa.
21 Kncf[l}cl) 0J1 — DJIEMEHT U MPOCTOe BeﬂyCCTBO bubmorexa HOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O3o0H
22 du3nyecKrue U XUMUUECKHE CBOMCTBA bu6nunorexa LIOK



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
https://m.edsoo.ru/ff0d448e

KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHNUE).
[TonsTHE 00 OKCHIAX

https://m.edsoo.ru/ff0d4614

Croco0bl MosTyueHUs! KUCTIOPO/a B

bubnmoreka [IOK

23 5] .
HabOpATOPHH H HPOMBIIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUH bubnmorexa LHOK
p yP ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX
TonnuBo (HedTh, yroab U METaH).
25 3ar }ISHGI-EI/ICq];OS yxa CIIOCOOBI 2:1“0 bubmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «[Tonyuenue u codbupanue KUCIopoaa bubmorexa HOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
U3yYCHHE €r0 CBOHCTBY»
97 Bopopon — sneMeHT u IpocTOoe BEMIECTBO. bu6nmorexa LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
98 du3nyecKrue 1 XMMUYECKHUe CBOMCTRA bubmuoreka [{OK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmmoteka IIOK
29 IT
OHATHE O KHCTIOTAax 1 COIIX https://m.edsoo.ru/ff0d50d2
30 CniocoObI mory4eHust BOAOpoia B bubnuoreka [IOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme
31 «Ilomyuenue u coonpaHue BOIOPOIA. bubmorexa LOK
Y . P poaa, https://m.edsoo.ru/ff0d4f42
U3YYECHHE €r0 CBOMCTB»
. . bubnuotexa [JOK
2 M . A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brranciaenust 00n€Ma, KOJIMYECTBA BEIIECTBA but6mmorekxa [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero u3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 00EMOB ra3oB 10 ypaBHEHHUIO

bubnmoreka [IOK

34 0Bé
peaKiu Hil OCHOBE 3aKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 Helfacm :HHHe paCTBO bl MaI(-JIiOBa}I oJIst bubmmorexa [IOK
H pacTBOpEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBieHre pacTBOPOB C OMPEACIEHHON bubmmorexa [IOK
p N B p p el https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIeH paCTBOPEHHOTO BEIIECTBA»
39 KonTtponpHast padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOWCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yeHne n XuMHYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnunoreka LIOK

45 [Torydyenue 1 XuMU4YeCKre CBOMCTBA KUCIOT
y https://m.edsoo.ru/ff0Odfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJTYyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 I'eneTuyeckas cBsIi3b MEXy KjaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
49 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
= H https://m.edsoo.ru/00ad9ch2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[IepBbie NOMBITKY KIACCH(PUKAIUU
51 XUMHUYECKHX d11eMeHTOB. [ToHsTHE O Tpymmax bubmmorexa [JOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUCTeMa XuMH4eckux 3nemeHToB /1. 1 bbmmorexa [TOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuospl, rpymiibl, 1O, TITTBI bubmorexa LOK
PUOIBL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubnuoreka [IOK
H3otomnsr https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
. bubmuoreka [{OK
55 anemenToB [leproanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 3JICMCHTA I10

. bubnuorexa [JOK
56 ero nosioxkeHuto B [leproandeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
pa3BuTHs HayKu U npaktuku. 1. U. Bbu6muoteka [JOK
57 ..
MenpeneeB — y4€HbI, [I€1ArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka HOK
58
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
u
59 OHHAA XHMIHACCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMHU4ecKkas CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoapHast XUMHYECKas CBSI3b buGnuorexa [IOK
p https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
2
6 Crenens oxucsenis https://m.edsoo.ru/00adae28
63 OKHUCINTEIBHO-BOCCTAHOBATEIBHBIE PEAKIIUI bubnmorexa HOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIH bubnmorexa HOK
https://m.edso0.ru/00adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue bubmmnoreka HOK
aToMa. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O6o0uieHue u bubmmnoreka HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Pesepublit ypok. O6001meHue u bubmuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ad9cbh?
68 PesepBublit ypok. O60011IeHNE U bubmuoteka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
nugposeie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bub6nmmoreka [IOK
cucTeMa XMMUYeCKux 3yemeHToB [I. 1. 1
https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK
HEOPraHWYeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
Buabl XuMu4decKkoi CBS3U U THITBI 1 bubnuorexa [{OK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast pabora Nel no reme
«IToBTOpenue u yriayOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6nmorexa LIOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu.
[ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 brbmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsATHE O XMMHYECKOM PAaBHOBECHH.
but6mmoreka [IOK
DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKON PEaKMU U IMOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbe9a
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XUMHYCCKOI'O paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIC ypaBHEHUS peaKIui bubmorexa HOK

P peart https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE IIPEJCTABICHUI 00 bubmorexa HOK
pedl 5 https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JTUCCOIHAITIT
XHMUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEJICTABICHUI 00 JICKTPOJIMTHICCKOU bubmorexa HOK
P P https://m.edsoo.ru/00add8b2
JACCOLMAITAN
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O06o001IeHre U cCHCTeMaTU3alys 3HAHUH
HICHHE H CHCTEMATHEAMIT Sttt https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemienue bubmmnoreka HOK
AKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o reme

17 «DONEeKTPOIIUTHYIECKAS TUCCOITHAITHS bubmorexa HOK

P A THATI. https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»

18 OO01mas xapakTeprCcTUKa raJOTeHOB. bubmuoreka [JOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopod. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IMTOJTyICHUE bubmorexa [JOK

> Oy ’ https://m.edso0.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bu6muoreka [JOK
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«ITomydeHue COnsTHOM KUCIOTHI, U3y4CHUE
€€ CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHNYCCKUX

bub6nmoreka [IOK

21 peaxkuuii, eciiu OJUH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTepucTrka 3J1eMeHTOB VIA- bubnmnoreka HOK
rpYHIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxox(I;[eHHe cepbl I/I(beé coezu/IHeI})mﬁ B buGnuorexa [IOK
. https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBogopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 ¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, bubmmorexa LIOK
https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkllny, JIeXkKalllue B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYeHHS bubmuoreka [IOK
CEpPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaIOIIeH Cpe/ibl COEUHEHHUSIMU CEPbI
97 Brruucnenue MaccoBoil J0JIM BBIXO/A bubmmoreka IIOK
MIPOAYKTA peaKkIuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTrKa 3J1eMeHTOB V A-
28 rpymnmsl. A30T, paclpOCTPAHEHHUE B bubmmnoreka HOK
npupoje, Gpu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GU3NIECKue U XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o Teme bubmuoteka [IOK
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«Ilonmydyenne aMmmuaka, U3y4eHue ero
CBOICTBY»

https://m.edsoo.ru/00adf180

A3oTHas KUCIOTa, e€ pusnueckue u

bub6nmoreka IIOK

31
XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJICH aMMOHUS
39 B KQ4€CTBE MUHEPAIbHBIX YIOOPECHUIA. bubnmnoreka HOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOIICH https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTy4YeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX YA0OpEHUH. 3arpsi3HeHNE bubmmorexa [JOK
p N YAHOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hocdaTaMu
35 Yraepon, pacripocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
¢bu3nvecKre 1 XUMHYECKUE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
poOJIeMBbI, CBSI3aHHBIE C OKCUIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(V)
bu6nmorexa LIOK
37 VYronbHast KUCIOTa U €€ CONn
https://m.edsoo.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "Tlonyyenure yrieKucioro rasa bubmmorexa [TOK
y y ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MTOHATHUS 00
but6mmoreka [IOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COCAUHCHUAX yTJICpOaa

https://m.edsoo.ru/00ae054e
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bubnunoreka LIOK

40 Kpemuuii 1 ero coequHeHUs
p & https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Perenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnunorexa LIOK
«Baxxnene HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUS
KonrtponsHas padora Ne3 o reme Bu6 LIOK

. HOIMOTEKA
42 «BaxxkHeinyre HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUSDY
OO01mmas xapaKTepruCcTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTauinueckas bubnnorexa [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. @u3nUecKre CBOMCTBA METAIIOB
XUMHYECKHEe CBOMCTBA METAJIJIOB. 56 OK

. Y HOJIMOTEKA
44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN 1
https://m.edsoo.ru/00ae1156
METaJIOB
OOu1re crnocoObl MOTYyYEHHs METALIOB.

45 CruiaBbl. Berauciienus o ypaBHEHUSIM bubnnorexa [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

Bbubmnorexa IIOK

46 [TonsiTHE O KOPPO3UH METAIIOB 1
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ae14b2

bubnuoreka IIOK

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KAJTUS a

https://m.edsoo.ru/00ael4b?2

49 [lemouHO3eMeNbHBIE METAIIIBI — KAJIbIHA 1 bubnuorexa [JOK

Maraum

https://m.edso0.ru/00ae15e8
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bubnunoreka LIOK

S0 BaXHEHUIHE COSAMACHAA KATL LI https://m.edsoo.ru/00ae15e8
51 O06001IeHrEe ¥ cUcTeMaTH3alus 3HAHUI
N N bubnnorexa [{OK
52 KécTtkocTh BOIBI M CITOCOOBI €€ YCTpaHSHHS https://m.e dSO(I)_.[ru 100261886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKoCcTh BOABI U METOBI €8 buGnuorexa [IOK
yerpaners” https://m.edsoo.ru/00aelae8
. bubnuorexa [{OK
>4 AJTIOMHHHIL httpS://m.edSO(])_.II‘U/OanlCﬁ4
55 AmdorepHbIe CBOWCTBA OKCHA U bubnuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 Keseso https://m.edsogru/OanldSB
57 Oxcunsl, TuIpoKcH bl U conu xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001eHre U cUCTeMaTHU3allnsl 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME bubmmorexa LIOK
«BaxxHelmme MeTauIbl U UX COSAUHEHUS» hitps://m.edsoo../00ae3de8
BbIunciieHus mo ypaBHEHUSIM XUMHUECKUX
CaKIIMi, €CJIU OJIMH U3 PEarcHTOB JIaH B
60 EI36I>E“K€ WIN CO}Jllep)KI/ITII'IpI/IMeCI/I. " bubmmorexa LIOK
BrIurcieHuss MacCoBOil TOJIM BBIXOAA https://m.edso0.ru/00ae1 750
MIPOJIyKTa peaKiuu
61 O0o001IeHNEe U CHCTEeMAaTHU3allns] 3HAHUI
62 KonTponbnas padora Ne4 o teme

«Baxkneiiyie MeTajjIbl U UX COCIUHEHUS
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63 BemiectBa 1 Matepuansl B HOBCEIHEBHOM 1 bubnunorexa LIOK

YKU3HH YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH 1 bubnmnoreka HOK

cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumum B pelieHnn 3K0JI0THYECKUX 1 bubmmoreka [JOK

npobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O0001eHue u 1 Bu6muoteka [JOK

cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600mICHHE 1 1 bubnnorexa [JOK

CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 knace/ Pyasurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO
«3narenbctBo «IIpocBenieHue)
bank 3aganuii 17151 TEKYIETro OLICHUBAHKS 110 YUeOHOMY TPEAMETY « XHUMHUSDY

https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
* Xumus, 8 kiacc/ Pynsurtuc I'.E., ®enpaman @.1°., AkiimonepHoe o01IecTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AKimoHepHoe 00IIeCTBO

«M3marenscTBO «IIpocBemeHne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» bu6anoreka L{OK https://m.edsoo.ru/ff0d210c

* Poccuiickas anexkTponHas mkoiia https://resh.edu.ru/subject/29/

* Xumus, 8 kinacc, PI'AOY JITO «Axkanemuss Munnpocenieaus: Poccum»

* Xumus, 9 knacc, PI'AOY IO «Akagemuss Munnpocseuienus Poccuny»
* DNEKTPOHHBIA 00pa3oBaTeNbHBIA pecype «Jlomamnue 3amanus. OCHOBHOE
oOmee oOpazoBanue. Xumus», 8-9 kiacc, AO MUznarenscTBo «IIpocsemnieHunes
* Tpenaxep «OOnako 3HaHmit». Xumus. 8 kjacc, OO0 «DPusukoH Jladb»

*» Tpenaxep «O6maxo 3nanui». Xumus.9 kinacc, OO0 «Puzukon Jadc»


https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://m.edsoo.ru/ff0d210c
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