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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEIoJIaBaHus Y4eOHOTO MpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE peaMETHOE COJIepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHUS] XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKXKe TPeOOBaHUM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTEpUAIbLHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK 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 OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaroIINXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XMUMHUHU CPopMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
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;

— TpelacTaBieHUA 00 DIEKTPOJUTUYECKON JHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U TMOJTYyUYCHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW MpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
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 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEN K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCAIbHOE 3HAYCHUE MIJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PELIICHUH MpoOJieM B MOBCEJHEBHOM KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAOLIEH 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, OTBEAEHHBIX JJII HW3Y4YEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYJISIpHAs Macca. MaccoBast JOJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

@u3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunabl. I[lpumenenue xkuciopona. CrocoOsbl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucimoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHHS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

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

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

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

['eneTnyeckas CBSI3b MEXIY KJIacCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXKHO HCMOJIb30BAHHE BHJIEOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalhu3alvH, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IHepuoauueckud 3akoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. U. MengeneeBa. XapakTepucTuka XUMHAYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoandecko CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIC  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHITHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoandeckas cucCTeMa XUMUYECKHAX 3JEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO0 OOpAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHE 0 XUMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

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



OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil csizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [IoHATHE O THAPOJIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, KCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BbIJEJIEHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMETaJUlaMH, I[IeJo4amMu). XJIOPOBOAOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBa. OKCUIBI CEepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIIOThI, KAUECTBEHHAs PEAKLIMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NYECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHrne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPaJIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTPAaHEHUE B TNPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepona (IV), rumoresa riaoOalbHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TMepepaboTku (O€H3WH), UX POJib B OBITY U IPOMBIILJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupoge. OOmme mnpeacTaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIBb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHMs caxapa IMoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MENIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydeHHe, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTATbHbIX
3a7a4 o teMe «BakHelnme HeMeTauIbl 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. CTpOe€HHE MeTauioB. MeTramndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U kanus). OKCUIbI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IpUpoje. PU3NUeCKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXICHUE B Ipupojse. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M 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
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MartepuanoB (CTEKJIO, CIUIaBBl METaJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JJISI OTJCIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJIINYECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO OOILETO
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
oOlIeCTBEe MpaBUJIaMU M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OMBITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTU BIJIAJIETh JOCTOBEpPHOW HHGpOpMaIMe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATHUBHOW 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 TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
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 HAYYHOI'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 MPUPOJIbI, B3aUMOCBS3SX 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,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHONW W YWUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €CaMOOOpa3OBaHHMIO, TMPOEKTHOW U  HCCIEI0BATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii u TpyJa pa3IuyHOro 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
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHE K MPHUPOAE KAaK 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€30MACHOTO MOBEECHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAaHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 3TUX MPeaMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHOMN



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMH THOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHIAYKTHBHBIC, JCTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, GopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABl M 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPON aKTUBHOTO HCIIOJIb30BAaHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B IIpoliecce YyuyeOHOU u
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSI 3a/laBaTh BOMPOCHI (B XoJ€ jauaiora W (Wid) JUCKYCCHH) TIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



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

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PAacTBOP, MAccoBas JOJIs BEIIECTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
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 ONMCHIBATh W XapakTepu3oBaTh TabmmuHyto ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHbIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIIO 3JEKTPOHOB
U pacpeaeeHUe UX MO 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPTraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi ONMMCAHUE TPUMEPAMU MOJIECKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

¢ BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MaccoBYIO JIOJIIO BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEILHONU JEATEIBHOCTH — aHAIHU3 |
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTU3aluI0, KIacCU(PUKAIIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
NO3HAaHUA — HAOJIOJICHHE, W3MEpPEHHE, MOJECIHPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPaBHJIaM TOJIb30BAHUS XUMHUUECKOU MOCYI0N 1 J1a00paTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy oOydenus B 9 kjacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMble W



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

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BATh XMMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTEMEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WMOHHAsA, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHhIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
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 COCJUHECHUHN B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUS JIEKTPOJIUTUUECKON JUCCOUALINY KUCTIOT, IIEJI04eil
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCJISITh OTHOCHTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0N M Jab0paTOpHBIM
obopynoBaHMEM, a TakK)Ke TMpaBuiaa oOpalleHuss C BEIIECTBAMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJ-, OPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMaTH3allui0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubmnoreka IIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1 0
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB [I. . MenaesieeBa. CTpoeHne aTOMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 1 0 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne Kountpo
Tema ypoka IIpakTnyeckue ara miaH
n/m P Bcero JbHBIE P A Dara dakr
padoThI
padoThI
IIpeamer xumuu. Pojib XUMUU B )KU3HU
1 P 1 0 0 02.09
yenoBeka. Tena u BemecTsa
[TonsiTHE 0 METOAX TTO3HAHUS B
2 A 1 0 0 04.09
XUMHUHI
[TpakTiueckas paborta Ne 1 «IIpaBuna
a00ThI B 1a00paTOpUn U IPUEMBI
3 P PETOPTH T TP 1 0 0 09.09
oOpareHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM
Yuctsle BemecTBa u cMecu. CnocoOsl
4 n y 1 0 0 11.09
paszeneHus cmeceit
[IpakTuueckas pabora Ne 2
5 «Paznenenune cmeceii (Ha nmpumepe 1 0 0 16.09
OUYMCTKH MTOBApPEHHOM COIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 18.09
XUMUYECKUE dNIEMEHTHI. 3HAKH
7 1 0 0 25.09
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB
8 [IpocThie U CIIOXKHBIE BEIIECTBA 0 0 31.09
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 0 0 02.10
3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
10 Xumunueckas popmyia. BageHTHOCTB 1 0 0 07.09

aTOMOB XMMHNYECKUX JJIEMCHTOB




OrHOCUTEIbHAA aTOMHAs Macca.

11 09.10
OTtHocuTenbHas MOJIEKYJIIpHas Macca

12 MaccoBast 10J1s1 XUMHYECKOTO 14.10
3JIEMEHTa B COCIMHEHUU

13 KonnuectBo BemecTBa. MoJIb. 16.10
Momnsipnas macca

14 dusnuecKkue 1 XUMHUUECKHUE SIBJICHUS. 21.10
XuMuyeckasi peakius

15 [Ipuznaku u ycnommv MIPOTEeKaHUs 53.10
XUMUYECKUX PEaKIIUn

16 3aKOH COXpaHEeHHs MacChl BEIIECTB. 06.11
XUMUYECKUE YpaBHEHHS
Kitaccupukanuss XMMUYECKUX PeaKIIHid

17 (coenuHeHUs, Pa3I0KEHNUS, 11.11
3aMeIIeHHs, OOMeHa)
Brruncnenus KoaudecTBa, MacChl

18 BEIIECTBA 110 YPABHEHUSIM 13.11
XUMUYECKHUX PEAKLIUN
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoNeaucT. O6001IEeHre U 18.11
crUcTeMaTu3alus 3HaHUI

20 Konrtponsnas padora Nel o treme 50,11
«BelecTBa 1 XUMUYECKUE PEAKIINI
Bo3nyx — cMech razos. CocTaB

21 BO3ayxa. Kucmopom — ameMeHT u 25.11
npoctoe Beniectso. O30H

99 DuU3NYECKUEe U XUMUYECKUE CBOMCTBA 2711

KHCJIOPOJia (peaKIIuu OKUCIICHHUS,




ropenue). [lonstue 06 okcumax

23

24

25

CrniocoObI noty4eHust KUCIopoia B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[IpumeneHnue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOI
pEaKIMH, TIOHSITHE O
TEPMOXUMHYECKOM ypaBHEHHH, IK30-
U DHJIOTCPMUYICCKUX PEAKITUIX
TomnuBo (HedTh, Yrojb U METaH).

3al"p$[3HeHI/IC BO31yXa, CII0COOBI €ro
MpCaOTBpalllCHHA

02.12

04.12

09.12

26

[IpakTuueckas padora Ne 3 o reme
«[Tonyuenue u cobrpaHue KUCIOPOa,
U3Y4CHHE €r0 CBONCTB

11.12

27

28

29

Bonopon — anemMeHT u mpocToe
BelecTBo. Haxoxnenue B npupoje

®u3nyecKue 1 XMUMHUYECKHE CBOMCTBA
Bogopoaa. [IpumMenenne Boopoaa

TloHATHE O KUCIIOTAX U COJIIX

16.12

18.12

23.12

30

31

32

CniocoObl noy4eHust BOAopoJia B
naboparopuu

[Tpaktuyeckas padora Ne 4 o Teme
«ITomyuenue u cobupanue BoJI0poJia,
W3Y4YEHUE €r0 CBOMCTB»

MounsipHbiii 00BEM Tra3oB. 3aKOH
ABoraapo

25.12

27.12

30.12

33

Brranciaenust 00n€Ma, KoIru4yecTBa
BEII[ECTBA ra3a M0 €ro U3BECTHOMY

13.01




KOJINYECTBY BELIECTBA MU 00BEMY

34

35

Beruucienus 00bEMOB ra3oB 1o
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aKO0HA 00BbEMHBIX OTHOLIEHUI ra30B

dusnyeckue 1 XUMHYECKHUE CBOMCTBA
BOJIBI

15.01

20.01

36

Cocras ocHoBauuii. [lousrue 00
UHMKATOpaXx

22.01

37

Bopa xak pacTBOpuUTENb.
HaCBIHIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBast 10Jis1 BELECTBa B
pacTtBope

27.01

38

39

40

[TpakTiueckast pabota Ne 5 o Teme
«IIpuroroBneHue pacTBOPOB ¢
OIpeNeIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTIO BELIECTBAY

Konrtponsnas padora Ne2 o treme
«Kucnopox. Bonopoa. Bona»
Oxkcuppl: cocTas, KiaccupuKanus,
HOMEHKJIATypa

29.01

03.02

05.02

41

[Tomy4yenue 1 XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHUIOB

14.02

42

43

OcHoBaHusI: cOCTaB, Ki1accuduxarms,
HOMECHKJIaTypa

[Tonmy4yenue u XuMHYECKHE CBOMCTBA
OCHOBaHUH

10.02

12.02

44

Kucnotsr: cocraB, kiaccudukanms,

17.02




HOMEHKJIATypa

45

46

[Tonydyenue u XuMHYECKHE CBOMCTBA
KHUCIIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOObI OTYyYEHUS, XUMUYECKHE
CBOMCTBa

19.02

24.02

47

[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3314 110 TEME
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCTMHEHUIN

26.02

48

I'enernueckas CBsI3bp MEXKY KiIacCaMu
HEOPraHUYECKUX COCIMHEHUI

03.03

49

50

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUN

Kontponbnas pabota Ne3 o teme

"OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coenuHeHun"

05.03

10.03

51

[TepBbie MOMBITKY KJIacCUpUKAITTT
XUMHAYECKUX 31eMeHTOB. IloHsaTue o
Irpynnax CXOIHbIX JJIEMEHTOB

12.03

52

Ilepronnueckuii 3aKOH 1
[Tepuoandeckast cucteMa XUMHUYECKUX
anemenToB /I. 1. Menaeneera

17.03

53

54

[lepuoapl, rpynmel, NOArPYIIIbI
Ctpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

19.03

24.03

55

CrtpoeHue JIeKTPOHHBIX 000JI09eK
aTOMOB 3J1eMeHTOB [leprnoanueckoi

07.04




cucremsl [[. 1. Menaeneesa

XapaKTCpI/ICTI/IKa XHMHUYECKOI'O
9JICMCHTA I10 €I0 ITOJIOXKCHHUIO B

56 . 09.04
[Tepnonnueckoii cucreme /1. U.
Mennenecena
3nauenue [leproanyueckoro 3akoHa

JISL pa3BUTHUA HAYKHU U IIpaKTUKU. J1.

57 LD Y . pv a 14.04
N. MenneneeB — y4€HbIH, IeAaror u
rpaKTaHUH
DIIEKTPOOTPULIATEIIHBHOCTh AaTOMOB

58 POOTPHHL 16.04
XUMHUUYECKHUX DIIEMEHTOB

59 HMonnas xumudeckas cBSI3b 21.04
KoBasieHTHas mossipHas XUMHYeCKas

60 28.04
CBA3b
KoBasieHTHast HEMOJsApHAsS XUMUYECKas

61 30.04
CBS3b

62 CreneHp OKUCIECHUS 05.05
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE

63 07.05
peaxiuu

64 OKHUCIUTEIN U BOCCTAHOBUTEIN 12.05
Konrtponsnas padora Ne4 o reme

65 «Ctpoenue aroma. XUMHYECKas 14.05
CBSI3bY
PesepBHrblil ypok. O000111€HIE U

66 PBHBIM YP m 19.05
CUCTEMATH3AaLUs 3HAHUN
PesepBHEIil ypok. O0001IIEHNE U

67 p yp \1’11 21.05
cUCTEMATH3aLUs 3HAHUH

68 PeseprHbIit ypok. O600mIeH e 1 26.05




CUCTEMAaTHU3al U 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KUIIACC

KoanuecTBo 4acoB

Jara
Ne n/m Tema ypoka Konrtposbubie IIpakTHnueckue
Bcero IJIaH Data dakr
padoThI padoThI

[Iepuonnueckuit 3akoH. Ilepuonnueckas

1 CUCTeMa XUMHUYeCKuX dreMeHToB /1. 1. 1 0 0 01.09
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 XUMHUYECKHUX AJIIEMEHTOB MEPBBIX TPEX 1 0 0 03.09
MEepPHOJIOB
Knaccudukanus 1 HOMeHKIaTypa

3 1 0 0 08.09
HEOPraHMYECKUX BEIECTB
Bujapl XUMHUYECKON CBS3U U TUIIBI

4 . 1 0 0 10.09
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas paborta Nel mo teme

5 «IToBTOpenue u yrioyoieHue 3HaHUI 1 1 0 15.09
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
Knaccudukanus XuMHUECKUX peaklui mo

6 ¢ P 1 0 0 17.09
pa3IMYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIUN.

7 IToHsITHE O TOMOTEHHBIX U FE€TEPOTE€HHBIX 1 0 0 22.09
PEaKIusIx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
@aKTOpbl, BIUSIONINE HA CKOPOCTh

8 PEL B P 1 0 0 24.09
XUMUYECKON PEAKIINU U TTOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCITUTEIIEHO-BOCCTAaHOBHTEIHHBIC 1 0 0 29.09




peakiuu

Teopus SAEKTPOIUTUYECKON TUCCOIHAITIH.

10 01.10
CunbHbIe U crladble AIEKTPOITUTHI

11 Honnubie ypaBHEHUS peaKIuit 06.10
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI

12 B CBETE NPECTaBICHUN 00 08.10
AIIEKTPOJINTUYECKON JUCCOLIMALIUN
XHUMHUYECKUE CBOICTBA COJIEH B CBETE

13 NPECTaBICHUN 00 IEKTPOTUTHUECKON 13.10
JUCCOLIMALIUU

14 [TonsiTHe O THIPOIU3E COCH 15.10

15 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 20.10

16 [TpakTuueckas padota Ne 1. «Pemenue 92,10
3KCHEPUMEHTAIBHBIX 332U
KonTtponbnast padora Ne2 o teme

17 «DNEKTPOIUTHYECKAS TUCCOLAALINSL. 03.11
XVMMHYECKUE PEAKIIUH B PACTBOPAX)»

18 OO0m1as XxapakTepucTHKa rajJoreHoOB. 05.11
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa
Xnoposogopoa. CosssHast KMCIIOTa,

19 XUMUYECKHE CBOWCTBA, MOJTYUYEHHUE, 10.11
pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme

20 «lTosyyeHue COITHON KUCIOTHI, U3yYCHUE 12.11
€€ CBOMICTB»
Borunicnenust o ypaBHEHUSIM XUMHUYECKUX

21 peaxkLtii, €ClIM OJIMH U3 PEarcHTOB JaH B 17.11

U30bITKE




22

OO6mias xapakTepucTrka 31eMeHToB VIA-
TPYIIIBI

19.11

23

24

25

AIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupozae. XuMHYECKUE CBOMCTBA CEPhI

CepoBoaopoi, ctpoenue, pusndeckue u
XUMHUYECKHE CBONCTBA
Oxkcuabl cepsl. CepHas KUCIIOTA,

q)HSH‘leCKI/IC H XUMHNYCCKHEC CBOﬁCTBa,
IMPUMCHCHHC

2411

26.11

01.12

26

XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
MPOMBIIIICHHOTO CIIOC00a MOTyYeHHS
CEPHOH KUCIIOTBL. XMMUYECKOE 3arps3HEHHE
OKpY Karollel cpelibl COETMHEHUSIMHU CEPhI

03.12

27

28

29

Brrancinenne MacCoBOM J0JIH BRIXO1a
MPOAYKTA pEaKun

OO01mmas xapakTepucTuka 3JeMeHTOB VA-
rpynmsl. A30T, paclipOCTPaHEHUE B
npupoje, Gu3ndecKkue 1 XUMHIECKUE
CBOMCTBaA

AMMI/IaK, €ro (I)I/I3I/I‘IGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MOJIy4YCHHEC U IPUMCHCHUC

08.12

10.12

15.12

30

[IpakTuueckas pabora Ne 3 o Teme
«Ilomyuenune aMmmuaka, U3y4eHHe ero
CBOMCTB»

17.12

31

32

A3oTHas KucioTa, e€ Gpusndeckue u
XUMUYECKHE CBOKCTBA

Hcnonb30BaHue HUTPATOB U COJIEN

22.12

24.12




aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yao0peHuii. XuMU4YeCKOe 3arpsi3HEHHE
OKpYKaroIIel cpelibl COeAMHEHUSIMHU a30Ta

33

®dochop. Oxcun dpocdopa (V) u pochopras
KUCIIOTA, (U3NIECKUE U XUMUYCCKUE
CBOMCTBA, IIOJIyYCHUE

29.12

34

35

Hcnonb3oBanue pocharoB B kauecTBe
MUHEPAJIBHBIX Y100peHU. 3arpsi3HeHue
PUPOIHOH cpebl pocdaramu
VYrnepon, pacnpocTpaHeHue B IpUpo/ie,
(du3nvecKre U XUMHYECKHE CBOWCTBA

12.01

14.01

36

Oxkcupel yrieposaa, ux Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTUYECKUE

HpO6J'IeMBI, CBS3aHHBIC C OKCUJIOM YTIJIEpOoaa
(V)

19.01

37

38

39

VYroapHasg KUcioTa 1 €€ coJin

[Tpaktuyeckas padora Ne 4 o Teme
"IlosrydyeHne yrieKucioro rasa.
KauecTBenHnas peakuust Ha kapOoHaT-HOH"
[TepBoHayanbHBIE TOHATHUS 00

OpTraHUYCCKUX BCIICCTBAX KAK O
COCAUHCHUAX yTJICpOoaa

21.01

26.01

28.01

40

Kpemunii u ero coequHeHus

02.02

41

42

[IpakTuueckas padora Ne 5. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«BaxHelmue HeMeTauIbl U UX
COEJIMHEHUS»

KonTtponbHast padota Ne3 o reme

04.02

09.02




«BaxHeun1e HeMeTalIbl U UX
COCTUHEHUS

OO01m1ast XxapaKTepPUCTHKA XUMHUECKUX
3JIEMEHTOB — METaJUIOB. MeTaumyeckas

43 11.02
CBSI3b U METAJUIMUECKasi KpUCTANIMYECKast
pewmérka. PU3nYecKue CBOKMCTBA METAIIIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAallPsHKEHUN 16.02
METaJIJIOB
OO61mue criocoObl MOTYyYEHHUS! METAILIOB.
45 CnnaBel. Beruncnenus o ypaBHEeHUSIM 18.02
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
PEareHTOB COICPIKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 25.02
47 [Ilenounbie METATIIBI 02.03
48 Oxcupl ¥ TMAPOKCHUIBI HATPUS U Kallus 04.03
49 [IlenoyHO3eMeNbHBIC METAJIIBI — KAIBIIUN U
MarHui 09.03
50 Baxkneiimme coemMHEHNS KaJIbIUI 11.03
51 O00011eHNe U cCUCTEMaTU3aIMs 3HAHUN 16.03
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS 18.03
[TpakTuyeckas padora Ne 6 o Teme
53 "XKEcTKOoCTL BOABI M METOEI €€ 23.03
ycTpaHeHus"
54 AmtoMuHUT 25.03
55 AmMdoTepHbIe CBOICTBA OKCHIA U 06.04
TUAPOKCUIA
56 XKenezo 08.04




Oxkcuabl, Tuapokcusl u conu xkenesa (1) u

57 1 0 0 13.04
xenesa (1)

58 O060011IeHre U cucTeMaTu3alus 3HAaHUK 1 0 0 15.04
[TpakTuueckas padora Ne 7. Pemenue

59 AKCTIIEPUMEHTAIBHBIX 33724 110 TEME 1 0 1 20.04
«BaxHeme MeTaIbl B UX COCTUHCHUSD)
Brrancnenus o ypaBHEHUSIM XUMHUYECKUX
pEaKIMii, €CIM OJIH M3 PEarcHTOB JIaH B

60 M30BITKE WK COJICPKUT TIPUMECH. 1 0 0 22.04
Brruunciienust MaccoBO# JI0JIM BBIXOJ1Q
NPOJIYKTa PEaKIiu

61 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1 0 0 27.04

62 KOHTpOJIULHaﬂ pabota Ne4 o Teme 1 1 0 29.04
«BaxHele MeTaJuTbl M KX COSTUHEHUS

63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM 1 0 0 04.05
JKU3HU YeTIOBEeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIIeH 1 0 0 06.05
CpeIbI

65 Ponp xuMuu B pelieHn# SKOJIOTHUYECKUX 1 0 0 11.05
npo0emM

66 PesepBHbIit ypok. 06061116Hne u 1 0 0 13.05
CUCTEeMAaTH3aIHsl 3HAHHUHA

67 PesepBHBIi ypoK. 0 0 18.05

68 PesepBHBIil YpOK. 0 0 20.05

69 PesepBHBIi ypoOK. 0 0 25.05
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MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC

Kon npoBepsiemoro

IIpoBepsieMble npeqMeTHbIE pe3yJbTATHI 0CBOCHHS OCHOBHOM

pe3yJabTara o0pa3oBaTeJbHOI NPOrpaMMbI OCHOBHOI'0 001Lero 00pa3oBaHus
1 o Teme: «IlepBoHAYANEHBIC XUMHIESCKUE TTOHSTHSDY
pPacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: aTroM, MOJEKYyIa,
XUMUYECKHUH JIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOTHAS
Y HEOIHOPOJIHAs ), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAsI M MOJICKYJIIpHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas IONA XHUMHYECKOTO
' JJIEMEHTA B COCIMHECHUH, MOJIIPHBIA 00BEM, XMMUYECKasi pEaKIys, KIIacCH()UKAIIHS
peakimii: peakiuu COCAMHCHHS, PEAKIUU PA3JIOKCHUS, PEaKIHMH 3aMEHICHUs,
peakimu 00MeHa, 3K30- U YHIOTEPMHUCCKHE PEaKIIny, TeIUIOBOH 3¢ dekT peakuu,
pacTBOp, MaccoBas J0JIsl BemecTBa (IPOICHTHAS! KOHIICHTPAIIHS) B PACTBOPE
12 WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATUI U MPUMEHATH 3TH
' HIOHATHUS IIPU OIIMCAHUU BEILECTB U UX MIPEBPAILCHUI
13 HCTONB30BaTh XUMUYECKYI0 CHMBOIUKY JUIS COCTaBICHHUS (OPMYN BEUICCTB U
' YPaBHEHUN XUMUYECKHUX PEAKINI
14 PacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEHICCTB, MOCTOSHCTBA COCTaBa,
' ATOMHO-MOJICKYJISIPHOTO VUEHHS, 3aKOHA ABOTaIpO
1.5 OTIPEEISITh BAICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTIMHEHISIX
16 KJIaCCU(UIHIPOBATh XUMHUYECCKHE PEaKIuH (10 YHCIY W COCTAaBY YYaCTBYIOIIHX B
' peaKIH BEMECTB, M0 TEIIOBOMY (D (heKTy)
1.7 BBIYUCIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB
1.8 BBIYHCISITh MACCOBYIO JIOJTI0 XMMHUYECKOT0 3JIEMEHTA 10 POpMYJIe COCTMHEHMS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE
1 10 NPUMEHATH €CTCCTBCHHOHAYYHBIC METOAbI ITO3HAHUA — HaGH}OJIeHI/Ie, HU3MCPCHHC,
' MOJICITUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIA M MBICIICHHBIH)
2 [o Teme: «BakHeiIIe NpeACTABUTEIN HEOPTaHMIESCKHUX BEIICCTBY
21 PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATHH: OKCHI, KUCIOTA, OCHOBAHUE,
' COJIb
22 OTIPECIISITh IPUHAICKHOCTh BEIIECTB K ONMpPEACAEHHOMY KJIacCy COCAMHEHHU 110
' dopmynam
2.3 KJIaCCU(HUIIPOBATH HEOPraHIMYECKIE BEIECTBA
XapaKTepHU30BaTh (OMUCHIBATH) OOIHE XUMHUYECKUE CBOMCTBA BEIIECTB Pa3IMUHBIX
2.4 KJIaCCOB, TIIONTBEp)KIas OIMCAaHHE IPUMEPaMH MOJCKYISPHBIX  ypaBHEHHN
COOTBETCTBYIOIINX XUMHICCKUX PEAKITHIA




Kon npoBepsiemoro
pe3yJbTara

2.5

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOIM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHuUsI

IIPOTrHO3UPOBATH CBOIiCTBa BCUICCTB B 3aBUCHUMOCTH OT UX KaYCCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IMTPOTCKAHUA XUMUYCCKUX npeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cllefioBaTh IpaBUiIaM IIOJNB30BaHUS XUMHUYECKOM NOCYIOH U J1abopaTOpHBIM
000pyIOBaHMEM, a TAKXKE MPaBHIaM OOpAIEeHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMH 110 BBIIOJIHEHUIO J1a0OpaTOPHBIX XMMHYECKHX OIBITOB IO IIO-
JYy4eHUI0 M COOMpAaHUIO Tra3000pa3HBIX BEIIECTB (BOAOpOJa U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHOM MacCOBOM [OJEH pPacTBOPEHHOIO
BEIECTBA,  IUIAHUPOBAaTh W IPOBOJAWTH  XHMHUYECKHE  IKCIEPHMEHTHI
[0 PacHO3HaBaHWIO PACTBOPOB MIENOYEH M KUCIOT C ITIOMOIIBIO HHAMKATOPOB
(makmyc, heHondranent, METUIIOPAHX U IPYTHE)

2.7

IIPOBOJUTH pacqéTm 110 YPAaBHCHHIO XUMHYECKOM PpCaKun

I[To Teme: «llepmommueckuii 3akoH W llepuomuyeckas cucTeMa XUMHUECKUX
anementoB J[. 1. MenneneeBa. CTpoeHHe aTOMOB. XHWUMHYECKas CBS3b.
OKHCITHTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TTOHSITHM: AApO aTroma, 3HeKTp0HHI>II71
clion aToMa, aToOMHas Op6I/ITaJ'II>, paaunyc aTtoMa, XUMHUYCCKas CBA3b, NOJIApHAsA U
HEIMOJIpHAsA KOBAJICHTHAsA CBA3b, JJICKTPOOTPHULATEIBHOCTH, MOHHasA CBA3b, HWOH,
KaTHUOH, aHNOH, CTCIICHb OKHMCJICHHUA

3.2

KJ'IaCCI/I(bI/IL[I/IpOBaTL XUMHUYCCKUC DJICMCHTBI

3.3

OIMCHIBATh W XapakTepu3oBaTh TaOuuuHyro ¢opmy Ileproaudeckoit cucTeMbl
XMMHYECKNX DIIEMEHTOB: Pa3IN4aTh NMOHATHS «TaBHag MoArpymma (Arpymma)» u
«mobounas noarpynna (brpynna)y, «Maybsiey» 1 «00JIbIINe) IEPHOIBI

3.4

packpsiBaTh cMbich [lepuoanueckoro 3akona .M. MeHaeneeBa: 1eMOHCTPUPOBATh
MMOHMMAaHHUE MEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HUX
noJsoxeHnus B Ilepuonudeckoii cucreme

3.5

COOTHOCUTh 0003HAYEHUS, KOTOphIE UMEIOTCs B Tabuuile «[lepuoanyeckas cuctema
xumuueckux snemeHToB [I.M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPHUCTHUKaAMU
CTPOCHHS aTOMOB XMMHYECKHX DIIEMEHTOB (COCTaB W 3apsi sapa, oOmiee YHCiIo
JJIEKTPOHOB

U pacupeziesieHHe WX MO AIEKTPOHHBIM CJIOSIM)

3.6

ONPCACIAThL CTCIICHb OKHMCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCIMHCHHUAX

3.7

OIIPENEIIATD BH]I XUMHYECKOM CBSI3H (xoBaneHTHAs Hu HMOHHas!)

B HCOPIraHNMYCCKUX COCAUHCHUAX

9 KVIACC




Koa nposepsiemoro
pe3yabTara

IIpoBepsieMble mMpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOMM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusI

ITo Teme: «BemiecTBo 1 XuMHIecKasi peaKifus

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHATHUN: PacTBOpP, SJIEKTPOIUTHI,
HEBJICKTPOJIUTHI, IEKTPOIINTHIECKAasT JAUCCOIMAINS, PEeaKIii MOHHOTO OOMeHa,
KaTalu3aTop, XUMHUYECKOE PaBHOBECHE, 0OpaTUMBble W HEOOpATUMBIC PEaKIIUH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE ~ PEaKIUH, OKHCIUTENIb, BOCCTAaHOBHUTEJb,
OKHCJICHUE W BOCCTAHOBJICHUE, ALIOTPOIUS, aM(pOTEPHOCTh, XUMHUYECKAs CBSI3b
(xoBaJyeHTHAsI, MOHHAS, METAUIMYECKas), KPUCTAUIMYECKAsh PEMIETKa, CIUIABBL,
CKOPOCTh XMMHYECKOH peakLuu

1.2

WIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATUH U MNPpUMCHSATH
9THU MOHATHA ITIPU ONIMCAHUUN BCUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS DJIEKTPOIUTHYECKOW MHUCCOIMAIMHN KHUCIOT, MIEIoYeH U
COJICH, TIOJTHBIC U COKPAIIEHHBIC YPAaBHEHHS PEaKIIM HOHHOTO 0OMEHA

1.4

PacKpbIBaTh CYIIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuit
MOCPEICTBOM COCTABJICHUSI DJICKTPOHHOTO OaaHCa 3THX PeaKIHi

1.5

IIPOBOIUTH paC‘IéTLI 110 YPAaBHCHHUIO XUMHYECKON pCaKkun

ITo Temam: «HemeTamnsl 1 ux COCAMHCHUA» U «MeTabl ¥ UX COCAMHCHUA»

2.1

XapakTepru30BaTh (ONMUCHIBATh) O0OLIME U clieUpUUEeCKUe XUMUYECKHE CBOICTBa
IPOCTBIX W CIOXKHBIX  BEIIECTB, IMOATBEpXKIas  ONUCAaHHE IpUMEpamMu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIHi

2.2

COCTAaBJIATHb YpaBHCHUA peaKqu/’I, NOATBEPIKAAOIIIUX CyHI€CTBOBAaHUE
TE€HETHYECKOM CBSI3U MCXKY BEHICCTBAMM PA3JIMYHBIX KJIaCCOB

2.3

IMPOTHO3UPOBATH CBOIICTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,

BO3MOXHOCTU NPOTCKAHUSA XUMUICCKUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX YCJIOBUAX

2.4

CJIeI0BaTh IpaBWIaM [MONB30BAaHMA XHMHYECKOH MOCYIOW W J1abopaTOpHBIM
000pyIOBaHHEM, a TAKXKE MPaBHIaM OOpPAICHHUS C BEIIECTBAMHI B COOTBETCTBHH C
HWHCTPYKOUAMU 110 BbIITOJTHCHUIO J'IaGOpaTOpHI:IX XUMHUYECCKUX OIBbITOB IIO
MOJTYYECHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (AMMMaKa U YTJICKHCIOTrO
rasa)

2.5

IIPOBOJUTH peaKluy, MOATBEPKAAOIIUE KAueCTBEHHBIM COCTaB pPAa3IMYHbIX
BEIIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOpPHUA-, OpOMUA, MOAWI, KapOOHaT,
docoar, cumukar, cymnbdaT, THIPOKCHIVOHBI, KATHOHBI AMMOHHS, HWOHEI
HU3Y4EHHBIX METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAaX HEOPraHMYECKUX
BEIIECTB

ITo Teme: «XUMHsI U OKpY’KaIoLIas cpesiay

3.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKHUX TIOHSITU: HHK BCIUICCTBA, KOPPO3UA
MCTaJIJIOB

3.2

NPUMEHATh OCHOBHBIC ONEpPAllMM MBICIUTEIBHON JEATEIbHOCTH — aHaiu3 |
CHUHTE3, CpaBHEHHE, O0OOINEHUE, CHUCTEMATH3alluI0, BBIABJICHHE MPHYHHHO-
CJIE/ICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEaKInil;
€CTCCTBCHHOHAyYHbIC METOJbI  TMO3HAaHHWS — HAONIOJCHHE, W3MEpPCHUE,
MOJICITMPOBAHHE, IKCIIEPUMEHT (PEaJTbHBIN U MBICIICHHBIH)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘-IaJ'II;HBIe XUMHYCCKHUC IMOHATHUSA

11

IIpenmer xumuu. Ponbs XMMHM B KH3HU YeJIOBEKa. XUMHUA B CHCTEME HayK. Tella U BEHIECTBaA.
Du3NYeCKUe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEMIECTB

1.2

[Tonsite o Meromax mMo3HaHWA B XUMHH. UucThle BemiectBa M cMecH. CIocoObI pa3ziencHus
cMmeceit

13

ATOMBI U MOJICKYJIBI. Xumuueckue 351eMeHThl. CHUMBOIIBI XUMHUYECKHX JJIEMEHTOB. HpOCTLIe u
CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKy.TIﬂpHOC YUCHUC

1.4

Xummdeckass (opMmyna. BaneHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aroMHass Macca. OTHOCUTENbHAs MOJICKYJSIpHAas Macca.
MaccoBasi J0JIsl XUMHYECKOI'0 JIEMEHTA B COCANHEHUH

1.5

KonmgectBo BemectBa. Monbs. Momsipaass macca. B3ammocBsI3b KONMWYECTBA, MAacChl W YHCIIA
CTPYKTYPHBIX €IMHUIT BeriecTBa. Pacu€Tel 1o opmysiaM XMMHYECKHX COCTUHEHUH

1.6

dusnyeckue U XUMUYECKUE SIBJICHUS. XUMHUECKas peakius U e€ MpU3HAKU. 3aKOH COXpPaHEHUS
Macchl BEUIECTB. XUMUYECKHe ypaBHeHus. Kinaccudukanus XMMHYECKUX peakuuil (CoOearHEeHus,
pasIoXeHHs, 3aMeIIeHUs, 0OMeHa)

1.7

XUMHMYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH IOCYHOH, ¢ mpaBmiamMu paboOTHl B
J1a00paTOpUH U MPUEMAMHU OOpAIIIEHHUs ¢ JIA0OPATOPHBIM 00OPYJI0BaHHEM, U3yUCHHE U OTIMCAHUE
(hM3HYECKUX CBOMCTB 00pa3IioB HEOPTaHWYCCKHUX BEIIECTB, HAOMIOIeHHEe (PU3NUECKUX (TIIaBJICHUE
BOCKa, TasHUE JIbJ1a, pACTHPAaHHUE caxapa B CTYIKe, KUIIEHHEe U KOHACHCAIHMS BOJbI) U XMMHUUYECKUX
(ropeHue cBeun, NPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJACWCTBHE MeNla C KHCJIOTOW)
SIBIICHUH, HAOJIOJCHIE U OIMCAHUE TPH3HAKOB IPOTEKAHUS XUMHUECKUX PEaKIui (pa3iokeHue
caxapa, B3aMMOJICHCTBHE CEPHOM KHMCJIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuaa meau(l1)
MpY HarpeBaHUM, B3aMMOJCHCTBHE >kene3a ¢ pacTtBopoMm conu meau(ll), m3yuenwme crnocoboB
paszeneHus cMmeceil (C TMOMOINBIO MarHuTa, (WIBTPOBAHWE, BHITIAPUBAHUE, IUCTHIUIALINSA,
xpoMaTorpadusi), MPOBEICHUE OYUCTKH TIOBAPCHHOW COJM, HAOMIOACHUE U OMTUCAHUE PE3YIIbTATOB
MIPOBEAEHHS ONbITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHNE MOJIENICH MOJIEKYI
(1apocTepKHEBBIX)

Baxueiiue NPCACTABUTEIN HCOPIraHNMYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. Cocras Bo3ayxa. Kucnopon — snemeHT u npoctoe BemiectBo. Haxoxaenue
KHCIIOpoJia B IIpupone, (M3HYECKHe M XHMHYECKHe CBOMcTBa (peakmmu ropeHus). OKCHIBL
ITpumenenne xucnopoaa. CrocoObl MONydeHHs KUCIOPOAa B 1a0OpaTOPUU U NMPOMBIIIIIEHHOCTH.
KpyroBopot kuciopona B npupose. O30H — aluIoTponHask MOAU(HKALS KUCI0poaa

2.2

TemnoBoit  3p¢dexkT  XUMHUYECKOW  peakuud, TEPMOXHMHYECKHE  ypaBHEHHUS,  DK30-
U SHIOTEPMHUYECKUE pPEaKIMH. TOIUIMBO: Yok W MeTaH. 3arpsi3HEHHE BO3[yXa, YCHJICHHE
MApHUKOBOTO dQdeKTa, pa3pynieHne 030HOBOTO CJIOSI

2.3

Bonopoa — amemeHt u mpocTtoe BemniectBo. HaxokaeHune Bomopona B mpupoae, (GH3WYecKHe u
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XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TOJTy4deHHs. KycioTel i com

2.4

MounsipHbIil 00BEM ra3oB. Pacyérsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBolcTBa BOJbl. Boma kak  pactBopurtens. PactBopel.  HackleHHBIE
Y HEHACHIIIIEHHBIE PACTBOPHL. PacTBOopmMOCTh BemiecTB B Boae. MaccoBas J0Jsi BeEIIeCTBa B
pactBope. Xumudeckue corictBa Boabl. OcHOBaHWsA. Poilb pacTBOpPOB B MpUPOJIE M B KU3HU
yenoBeka. KpyroBopor Bombl B mpupoje. 3arps3HeHHe NpUpoAHbIX BoA. OXpaHa M OYHCTKA
TIPUPOTHBIX BOJ,

2.6

Knaccudukanus  Heopranmdeckux  coeauHeHnd. Oxcunbl.  Knaccmduramus — OKCHIOB:
coneoOpasytomre (OCHOBHBIE, KICIOTHBIE, aM(pOTEpHbIe) U HecosieoOpasyroe. HomeHnknaTypa
OKCHJIOB. DU3NUECKHE U XUMHUYECKUE CBOHCTBA OKCHI0B. [loydeHne okcuaoB

2.7

OcHoBanus. Kinaccuukaius OCHOBaHMIA: ETOYH ¥ HEpaCTBOPHMEBIE OcHOBaHMsA. HoMeHKIaTypa
ocHOBaHM. PU3NYECKNE U XUMHUYECKHE CBOICTBA ocHOBaHMH. [lomyueHne ocHOBaHM

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucioT. Pu3ndeckue 1 XMuMHUYeCKUe CBOWCTBA
kucioT. Psyx akruBHoctn metasioB H.H. bekerosa. [lonydyenne kucior

2.9

Conu. Homenkatypa coseid. @uznyeckrie 1 XMuMU4ecKne CBorcTBa cosed. [lonydenue comneit

2.10

I'enermueckas cBs3b MCXKIY KJIaCcCaMH HCOPTraHNMYCCKUX COCIUHEHMI

2.11

XUMUYECKUN 3KCIEPUMEHT: KaueCTBEHHOE OIpeNIeICHHE COAEP)KaHUS KHUCIOpOolla B BO3IYXE,
MoJlyueHue, coOupaHue, paclo3HaBaHWE M H3YUYCHHE CBOWCTB KHUCIIOpoAa, HabJroaeHue
B3aMMOJCHUCTBHS BEIIECTB C KUCIOPOAOM W YCIOBHS BO3HHKHOBCHHUS W MPEKPALICHUS TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3IiaMH OKCHJIOB U OITMCaHHME WX CBOMCTB, IMOJIydeHHE, COOMpaHue,
pacrio3HaBaHUE U U3yYeHHE CBOWCTB BOAOPO/Aa (TOPEHKE), B3aUMOJICHCTBHE BOIOPOa C OKCHAOM
meau(ll) (BO3MOXXKHO HCIIONB30BaHHE BUIEOMATepHANIOB), HaOIrOJeHHE OO0pa3loB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIICIOBAaHHE OCOOCHHOCTEH pAacTBOPEHHS BEIIECTB C Pa3IHIHOMN
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHON MacCOBOW NTOJIEN PaCTBOPEHHOTO
BEIIECTBA, B3aWMOJICHCTBHE BOJBl C MeTaUIaMH (HaTpueM ¢ KaubldeM) (BO3MOXKHO
WCIIONIb30BAaHUE BUACOMATEPHATIOB), OINpPENEICHHE PACTBOPOB KUCJIOT M IIENOYEH C MOMOIIBIO
WHIUKATOPOB, WCCIENOBAaHHE OOpa3loB HEOPraHWYECKUX BEMIECTB PA3IMYHBIX KIACCOB,
HaOJIOICHNE W3MEHEHUS OKPAacKH WHIMKATOPOB B PAacTBOpax KHUCIOT W MIeNoYed, H3ydeHHe
B3anMoeicTBus okcuna meau(ll) ¢ pacTBopom cepHOl KHCIOTHI, KUCJIOT C METaJIaMH, PeaKIuii
HeﬁTpaHHSaHI/IH, TMOJIYYCHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITECHCHHUE OAHOT'O MCETajlyla APYyIrUM
U3 pacTBOpa COJH, pEIIeHHE SKCHEPHUMEHTATBHBIX 3amad 1o Teme «BakHeWmme KiTacchl
HEOPTraHWIECKUX COSTUHCHUIDY

Ilepuoanueckuii 3akoH u [leproanyeckas cucteMa XuMu4yeckux dneMenToB J.M. MeHnneneesa.
CTpOGHI/Ie aTOMOB. XI/IMI/I‘{eCKaH CBA3b. OKI/ICJ’IHTCJ’[LHO-BOCCTaHOBI/ITCJ'[BHI)IC peaKum/I

3.1

IlepBble MOMBITKM KJIACCU(PUKAIMK XUMHUYECKMX 3JIeMeHTOB. I[loHATHE O Tpymmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHbIE U LIETOYHO3EMEIbHbBIE METAIUIbL, FAJIOTEHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3yoT aM()OTEpHBIE OKCHABI M THIPOKCHIBI

3.2

ITepuoanueckuii 3akoH. Ilepuoauueckas cucreMa xumudeckux snemeHToB [[.J1. Menneneesa.
Kopotkonepuonnast u mnuHHONEpHoaHas ¢opMbl I[lepromudeckoil CHUCTEMBI XHMHUYECKHX
anemeHToB .M. Menneneesa. Ileproasl u rpymnmbel. @U3NYECKUN CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB IIEPHO/A U IPYIIIBI DJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sizaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIeKTPOHHBIX
obonouek aromMoB TmepBeIX 20  XMMHYECKHMX OJJeMeHTOB I[lepuoamdeckoil  CHCTEMBI
JU. MenneneeBa. XapakTepuCTHKa XHWMHUYECKOTO 3JIEMEHTAa IO €ro IOJIOKEHUIO B
[Tepuonnueckoii cucreme JI.M1. Menneneera
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3aKOHOMEPHOCTH HW3MCHEHHS pagHyca aTOMOB XHUMHUYECKHX DJIEMEHTOB, METAJUIMYCCKUX U
HEMETaJUIMYECKUX CBOWCTB MO TpymmaM ©u mnepuoiaMm. 3HadeHue [lepmomnueckoro 3akoHa W
Ilepuognueckoil CHUCTEMBI XHMHUYECKMX 3JEMEHTOB JUIl pPAa3BUTUsI HAyKU U IPaKTHUKH.
J .. MenjeneeB — yu4€Hblil M IpaX1aHUH

3.5

XuMuueckasi cBsa3b. KoBajeHTHas (HOJ'[ﬂpHaSI n HeHOJ’ISIpHa?I) CBA3b. SHGKTpOOTpI/IIIaTeHLHOCTI)
XHMUYECKUX dJ1eMeHTOB. OHHAs CBA3b

3.6

Crenenb oxucieHus. OKUCIUTEILHOBOCCTAHOBUTEIBHEIC peakuuu. Hpoueccm OKHUCJICHUSA H
BoccTaHoBieHHsI. OKHUCIIUTENN U BOCCTAHOBHUTEIHN

3.7

XUMHYECKAH OKCICPUMEHT: HW3y4eHHe OOpasloB BEIIECTB METAVIOB W  HEMETalIoB,
B3aMMOJCHCTBHE THIPOKCHIA IIMHKA C PACTBOPAMHU KHCIOT W IIEJOoYei, IMPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOUINX TPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUN (TOpeHHe, peakuuu
pa3IOXKEHHS, COSAMHEHUS)

9 KJIACC
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BemectBo u xumuueckas peakiusi. [lopropenue

11

Ilepunonnueckuii 3axoH. Ilepmonmueckas cuctema xumuyeckux snemeHToB .M. Menaeneesa.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
HepI/IO}Z[OB, Kajiusa, KaJlblIIuAd W HX COQ}Z[I/IHCHI/Iﬁ B COOTBCTCTBHUU C IIOJIOKCHHUECM DODIICMCHTOB B

IleprognyecKoil CHCTEME U CTPOCHHEM HX aTOMOB

1.2

CrpoeHue BelecTBa: BUJbl XMMUYECKOH CBA3H. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTh
CBOMCTB BelleCTBA OT THUIA KPUCTAUIMYECKOHM pEmETKM M BHJA XHUMHUYECKOM CBSA3M.
Krnaccuguxanns 1 HOMEHKIATypa HEOPIraHWYECKUX BEIIECTB (MEXIyHapOAHAsl U TPUBUATIBHAS).
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K Pa3iIM4YHBIM KlacCaM HEOPraHMYeCKUX
COCIMHEHHI, TeHETUYECKAs CBsI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccugpukanyss XUMUYECKMX pEaKIUd MO0 pa3iudHBIM IpHU3HAKaM (10 YHCIy MU COCTaBYy
YYacTBYIOIIMX B pEaKIWH BEIIECTB, II0 TeIUIOBOMY 3(@deKTy, 1Mo H3MEHEHHIO CTeleHen
OKHCJICHHSI XMMHYECKHX 3JIEMEHTOB, MO OOpaTHMMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
SHIOTEPMHUUECKUE pEaKLUU, TEPMOXUMUUECKHE ypaBHEHUs. [IOHATHE O CKOPOCTH XMMHUYECKOMN
peaxkuuun

1.4

IlonsTe 06 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKHUX PCAKIUAX. IlonsiTHE O TOMOTCHHBIX H
FETCPOrCHHBIX PpECaKIUAX. TlonaTHe 0 XHMMHUUYECKOM PaBHOBECHU. q)aKTOpLI, BIIMAOIIHUEC Ha
CKOPOCTDH XUMHYCCKOM PCAKIIUHA 1 MOJOKCHNEC XUMHUYCCKOI'O PaBHOBECH

1.5

OKHCIUTEILHO-BOCCTAHOBUTEIBHEIC pCaKkuuu, SHCKT‘pOHHLIﬁ OanaHc OKHCJIIUTCIIBHO-
BOCCTAHOBHUTEIBHOMN pCaKkuum. CocraicHue ypaBHCHI/Iﬁ OKHUCIINTCIIBHO-BOCCTAHOBUTCIbHBIX
pea}cum‘/'r C UCIIOJIb30BAHUEM MCTO/JIa 3JICKTPOHHOT' O OajaHca

1.6

Teopm{ BHCKTpOHI/ITI/I‘IeCKOﬁ JUCCOIHUAIINH. 3J'IeKTpOJ'II/ITBI 1 HEIJICKTPOJIUTHI. KaTI/IOHBI, AHHUOHBI.
MexaHu3M JHCCOLMAIlMK  BEIIECTB C Pas3sjJIndYHbIMKU  BUAAMU XUMHYECKOH cBsi3u. CTCICHb
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muccormanm. CHJIbHBIE ¥ claOble 3JICKTPOJIUTHL. Peakiuu HMOHHOrO oOMeHa. Y CIOBHSA
MPOTEKaHMs peakuuii HOHHOrO OOMEHa, MOJIHBIE U COKpAII€HHbIe HOHHbIE YPaBHEHUS PEaKIIMA.
CBoiicTBa KHCIIOT, OCHOBaHHUH M COJiell B CBeTe TMpPEICTaBICHUH 00 3IEKTPOIUTUYECKON
nuccormanyn. KauectBennsle peakuny Ha HOHEL [oHsITHE O THApPONIN3E coNel

1.7

XuUMHYECKHH  OKCHEPHMEHT: O3HAKOMJIGHHE C MOAESIMA  KPUCTAIMYECKHX  PEIIETOK
HEOPTraHUYeCKUX BEIIECTB — METAJUIOB U HEMETAIUIOB (rpadura M ajaMasa), CIOXKHBIX BEIIeCTB
(xJopuna HaTpus); UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH PeaKkIMU OT BO3ACUCTBUS
pa3NMUUHBIX (PAKTOPOB; HCCICIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIpoIecca
OUCCONMAINN KHUCIIOT, INeNIoYe H cojei (BO3SMOXKHO HCIIONIB30BAHME BHICOMATEPUANIOB);
MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIMX NPU3HAKH TMPOTEKaHUS pPeakUUid HOHHOrO OOMEHa
(oOpa3oBanue ocajaka, BbIICTICHHE Ta3a, 0Opa3oBaHHE BOJBI); OIBITOB, WUIIOCTPUPYIOLINX
IpUMEpPBl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEakIuii (TOPEHHE, pEeaKIWH pa3IOoKeHHUs,
COCIMHEHMS); PacClIO3HABAHNE HEOPTAaHUIECKIX BEIIECTB C IIOMOIIBIO0 KAYECTBEHHBIX PEAKIMA Ha
WOHBI; pElICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4

Hewmeramisl u uX coequHEeHUS

2.1

OO6mias xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE CTEICHU
okucieHus. CTpoeHue U (usnyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKUE
CBOMCTBA Ha mpuUMepe Xxjopa (B3aWMOACWUCTBHE C METAIaMH, HEMETaJUIAMH, MIEIOYaMM).
XmopoBogopon. CosnstHast KACI0Ta, XUMHUYECKHE CBOMCTBA, MOy4YeHHE, IpUMeHeHne. JlelicTBre
XJIOpa M XJIOPOBOJOPOAA HAa OpraHM3M desloBeKa. BaxueWime XIOpuAbl M HUX HaXOXKACHUE
B IIPUPOJIE

2.2

O6m1as xapakrepucTuka 1eMenToB VIA-rpynmel. OcoOOEHHOCTH CTPOESHUS aTOMOB, XapaKTEePHEIE
cTerieHn okucieHus. CTpoeHue u pU3NIecKue CBOHCTBA MPOCTHIX BEIIECTB — KACIOPOIa W CEPEI.
ATIOTPONHBIE MOJU(PUKAIIMKA KUCIOPOIa U cepbl. XUMHUYECKHe CBoWcTBa cepbl. CepoBOAOpOI,
cTpoeHue, GU3NIecKue U XUMHUIecKrne cBOWCTBA. OKCHIBI CEPhl KaK MPEACTABUTEIH KUCIOTHBIX
okcunoB. CepHast KHCIIOTa, (U3MUYECKHE M XUMHYECKHE CBOMCTBA (00ImMe Kak MpPEICTaBHUTEINS
KJlacca KHCIIOT ¥ crienupuiecKie). XUMAYIeCKue Peaklu, JIe)Kallue B OCHOBE IMPOMBIIIIEHHOTO
crocoba moyrydeHus] cepHoil KUCIOTHI. IlpumeHenne. Coln CEpHON KHCIOTHI, KadyeCTBEHHAs
peakiusi Ha cyibdpaT-uoH. HaxokaeHue cepbl W €€ COCIUHEHHUH B Tpupojae. XUMHYECKOE
3arps3HEHHE OKPY)KAIOMIeld Ccpensl COSAWHCHUSMH Cephbl (KHUCIOTHBIC JOKIW, 3arps3HEHHC
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHSI

2.3

OO6mas xapaktepucTuka 3JeMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETICHH OKHCIEHUs. A30T, pacIpoCTpaHeHHE B MpUpone, (GU3NIECKHEe U XUMUIECKHUE CBOMCTBA.
Kpyrosoport azora B mpupone. AMMHAK, €ro (pU3MYECKHe U XHMUYECKIE CBOMCTBA, TOIyYCHHE I
npumeHeHne. Conu aMMOHHUS, WX (U3MYECKHEe MW XHMHUYECKHE CBOWCTBA, NpPUMCHEHHE.
KauecTBeHHass peakiusi Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ moiydyeHue, GU3nveckue u
XIUMAYEeCKHEe CBoOicTBa (0OImME Kak TIPENCTaBHUTENS KiIacca KHCIOT W CIEHU(PHYCCKUE).
Hcnonp30BaHre HATPATOB U COJICH aMMOHUSI B KAUECTBE MHUHEPAIBHBIX YI0OpeHUH. XUMHIECKOE
3arpsi3HEHUE OKPYKAIOIIeH Cpelbl COSAMHEHUSAMH a30Ta (KUCJIOTHBIC JOXIH, 3arps3HCHHE
BO3/yXa, TOYBBI U BOJJOEMOB)

2.4

docdop, amtorpornHsie MoguduKamuu Gocdopa, GUINUSCKHEe U XUMAIECKUEe CBOHCTBAa. OKCUI
tdochopa(V) u docthopnas kucnora, (pu3MUECKHE W XUMHUYECKHE CBOWCTBA, MOMYYCHHE.
HMcnonp3oBanre GocdaroB B KaueCTBE MUHEPAIBHBIX yI00peHHN

2.5

O6m1as xapakrepucTuka eMeHToB |V A-rpynmel. OcOOEHHOCTH CTPOESHUS aTOMOB, XapaKTEePHBIC
CTEIICHH OKHCJICHUs. YTJIepoJ, aUIOTPONHbIC MOAM(UKAINH, PACIPOCTPAHEHHE B TPHPOJC,
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(us3uueckue U XUMUYEeCcKre cBocTBa. AncopOuus. Kpyrosopot yriepona B mpupone. OKCHIbl
yraepona, ux (pusnueckue U XuMU4eCcKue CBOICTBa, IeCTBUE HA JKUBbIE OPraHU3MBbL, TIOJTyUYeHHUE
U TIpUMEHEeHHe. DKOJIIOTHYeCKHe MpoOsieMbl, CBsi3aHHBIE ¢ okcuigoM yriaepona(lV); rumoresa
MI00ATBHOTO TMOTEIICHHS KJIMMaTa; MapHUKOBBIA 3ddekt. YroiapHas KucCiIoTa M e€ Coiu, UX
(r3HyecKkue M XMMUYECKHE CBOMCTBa, MOJNydeHHE M NpuUMeHeHne. KadecTBeHHas peakius Ha
KkapOoHaT-uoHbl. Vcnons3oBanue KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIICHHOCTH U CEIbCKOM
XO3SICTBE

2.6

[lepBoHavabHBIC TIOHATHS 00 OPraHMYECKHX BENIECTBAaX KaK O COCAMHEHHUSX yriepoaa (MeTaH,
3TaH, JTWIEH, aleTHIICH, 3TaHOJ, TIIHMIECPHH, YKCYCHas KUCIIOTa). WX cocTaB M XHMHYECKOe
ctpoerue. IloHATHE O OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKHUpaX, Oenkax, yrieBojax — U uX
PO B KU3HM 4YeloBeka. MarepHallbHO€ EIWHCTBO OPraHWYEeCKHMX W HEOpPraHUYecKuX
COEIMHEHUN

2.7

KpemHuii, ero ¢usnueckue ¥ XMMHUYECKHE CBOMCTBA, MOJydeHUE U npuMeHeHue. CoeauHeHUs
KpeMHus B npupoze. O6uue npenacraBieHus o0 okcuae kpemHuA(lV) u kpeMHHEBOM KucioTe.
Cwukatsl, WX WCIONBb30BaHHE B OBITY, MEAWIWHE, IPOMBIIIICHHOCTH. Baxueiimme
CTPOMTENbHBIE MaTephallbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOoH, jkene300eToH. [IpoGiembl
0€301aCHOTO MCIIOIb30BAHMS CTPOUTEIHHBIX MATCPHAJIOB B IIOBCEJHEBHOM JKU3HU

2.8

XUMUYECKHIA SKCIIEPHUMEHT: M3ydeHHe OOpa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOM
KHCIIOTHI; TIPOBEICHIE KaUeCTBEHHBIX PEaKIii Ha XJIOPHI-HOHBI M HAOIOICHUE TPH3HAKOB MX
NPOTEKAaHUsI; OMBITHL, OTpaXkarolmue (UIMYECKUE M XUMHYECKHE CBOICTBA TAJOTCHOB M MX
COeMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BMJEOMATEPUANIOB); O3HAKOMIIEHHE C oOpasnamu
XJIOpUIOB (TaJOTE€HHUIIOB); O3HAKOMIJICHHE C oOpa3laMH cepbl u e€ COSAWHCHUSMH (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPUAIOB); HAONMIOeHNE TIporiecca O0YTITMBAHMS caxapa IO JeHCTBHEM
KOHIIGHTPHPOBAHHOM CEpHOIN KHCIOTHI; M3y4YE€HHE XUMHUYECKHX CBOMCTB pa30aBIeHHOHN cepHOU
KUCIIOTBI, MPOBE/ICHHE Ka4yeCTBEHHOHW peakuuu Ha cyib(aT-dOH U HaOJIOJeHUE NpH3HaKa eé
MPOTEKaHUsI; O3HAKOMJICHHE C (DU3MYECKUMH CBOMCTBAMH a30Ta, (Gocdopa W HX COCIUHCHHU
(BO3MOXHO HCITOJIb30BAaHUE BHCOMATEPHAIOB), 00pa3iaMy a30THBIX U (HOCHOPHBIX yIOOPCHHUI;
NOJy4yeHue, CoOWpaHue, paclio3HaBaHWE U M3YyYeHHE CBOWCTB aMMHaKa; IpPOBElCHUE
Ka4eCTBEHHBIX peaKkIMii Ha MOH aMMOHUS U GocdaT-uoH U U3yUEeHUE NPU3HAKOB X MPOTEKAHMUS,
B3aUMOEHCTBHE KOHIICHTPUPOBAHHOW a30THOH KHCIOTHI C MEABIO (BO3MOXXHO HCIOJB30BaHHE
BUZECOMATEpHAJIOB); HW3yYCHHE MOJENeH KPUCTAUTMUECKUX pemerok amMasza, rpadura,
(ymiepeHa; 03HaAKOMJIEHHE C TPOLIECCOM aACOPOLIMHI PacTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yréM M YCTPOWCTBOM IIPOTHBOrasa; IOJydeHHe, COOMpaHMe, paclo3HaBaHHE W W3y4eHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBE/ICHHE Ka4eCTBEHHBIX PeaKknnii Ha KapOOHAT- W CHIIMKAT-HOHBI
M W3yYeHWEe TIPU3HAKOB MX MPOTEKaHUS; O3HAKOMJIEHHE C MPOAYKIMEH CHINKaTHOH
IIPOMBIIIJIECHHOCTH; PCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4 110 TEME «Baxkneie HeMeTaIbl U UX

COCIUHEHUS)Y

MeTaabl ¥ UX COeTMHEHUS

3.1

O6ma$1 XapaKTepI/ICTI/IKa XUMHUYCCKUX BJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHU HUX ITIOJOXKCHHS B
Ilepuonnueckoit cucreme xumuueckux snemeHToB [[.JI. MenzgeneeBa u CTpoeHHs aTOMOB.
Ctpoenune MerammoB. Merandeckass CBSI3b W METAUIMYECKas KPUCTAUIMYECKas PemeTKa.
DIEKTPOXUMUYECKUN PsiJl HANIPSDKEHUH METaJJIOB

3.2

Odusnveckue M XHUMHYECKHE CBoicTBa MerauioB. OOmme cnocoObl MOMYyYSHHS METAJJIOB.
ITonsiTHE O KOPPO3UN METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI X OT Koppo3uu. CIuTaBbl (CTab,
YYTYH, AIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHE B ObITY M MPOMBIIIIEHHOCTH




Kon

3.3

npOBepﬂeMlﬂﬁ 3JIEMEHT COACPKAHUSA

[[{emounbie metaiwiel: monoxeHue B Ilepumommyeckoit cucreme xumudeckux snemeHToB JI.U.
MenzeneeBa; CTpOEHHE HX aTOMOB; HaxoxJIeHHe B mpupoae. DuznuecKue U XUMUYECKHE
cBOiicTBa (Ha mpumepe HaTpusd U Kajusi). OKCUAbI U TUAPOKCHUIIBI HATPUS U Kanud. [IpumeHeHne
NIEJIOYHBIX METAJJIOB ¥ MIX COSIMHEHHH

3.4

[lenoyHo3eMeNbHBIE MeTajUIbl MarHuii W KaJlbLuil: mojiokeHue B Ilepuoanueckoii cucreme
xumuueckux snementoB J[.M. MeHpaeneeBa; CTpoeHHE HUX aTOMOB; HaXOXXJIEHHE B MPUPOJE.
dusnyeckre 1 XMMHYECKHME CBOKMCTBA MarHWs W KajdbliWd. BakHeilime coemuHEHHS KaJbIIUA
(okcH, THAPOKCH, cOJIN). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEeHHUs

3.5

Amromunuii: nonoxkeHne B Ilepuoandeckoii cucteme xumuueckux snementoB JI.W. Menzeneesa;
CTpPOCHHE aTOMa; HaxXxOXKAECHWE B mpupoje. Du3HUecKne W XWMHUYECKHE CBOHCTBA ATFOMUHUSL.
AmM(oTepHBIe CBOWCTBA OKCHIA U THIPOKCHIA ATFOMHUHUS

3.6

Kenezo: monoxenne B Ilepnoanueckoit cucteme xumuueckux sineMeHToB .M. Menneneesa;
CTPOCHHE aToMa; HaxoxJeHue B mpupoje. Du3nyeckhe W XHMHUYECKHE CBOKMCTBA IKele3a.
Oxkcuppl, ruapokcusl U conn xenesa(ll) m xxenesa(lll), ux cocta, cBoMCTBA M ITOJTyUCHHE

3.7

XUMHUYECKHI SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3laMy METAIOB M CILIABOB, MX (DH3UUECKHUMU
CBOWCTBAMH; H3YYEHHE pE3yJIbTaTOB KOPPO3WM METALIOB (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHAIOB), OCOOCHHOCTEH B3aHMMOJCHCTBUS OKCHAA KaJblUs M HATPHS C BOIOU
(BO3MOXKHO HCIOJIB30BAHUE BHICOMATEPUANIOB); HCCIICIOBAHUE CBONCTB KECTKOW BOIBL;
mpollecca TOpPEHHs JKejle3a B KHCIOpoae (BO3MOYKHO HCIOJNB30BAaHHE BHIECOMATEPHAIOB);
NPU3HAKOB IPOTEKAHMs KAYECTBEHHBIX PEAaKINil Ha MOHBI (MarHus, KaJabllKs, aTFOMUHMS, [IHHKA,
sxkenesa(ll) u xenesza(lll), mequ(ll); HaOnroneHUE U oMMcaHUe POIIECCOB OKPAIIMBAHUS IJIAMEHU
HMOHAMHM HATPHs, KU U KaIbIUsI (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPHAIIOB); HCCIICIOBaHUE
aM(OTEPHBIX CBOWCTB TMAPOKCHIA ATIOMHHMS W THAPOKCHIA IMHKA; PEIICHHE DKCIIEPHMEH-
TaJIbHBIX 337124 10 TeMe «BakHelne MeTaIsl ¥ UX COETUHEHHUS»

XUMUS 1 OKpYKaoLas cpesa

4.1

HoBeie MaTepuanbl U TeXHOJIOTHU. BelecTBa U Marepuaibl B IOBCEAHEBHOM KH3HM 4YeIOBEKa.
Xumusi U 370poBbe. beszomacHoe HCMONb30BaHHME BEIIECTB M XMMHUYECKUX PEaKIMid B OBITY.
IlepBast momMonIb NPU XMMUYECKUX 03KOraxX U OTPaBICHUSIX

4.2

OCHOBBI HKOJIOTMYECKOM IpaMOTHOCTH. XHMHYECKOE 3arpsi3HeHHe okpykaromei cpeasl ITJK.
Ponp XuMMH B pellIeHHH SKOJOTMYEeCKHX MpobieM. [IpupoaHble MCTOYHHMKH YITIEBOAOPOIOB
(yromp, mpupOAHBIA Ta3, He(Th), MPOAYKTH HX IepepabOTKH, WX poONb B OBITY W TIPO-
MBIIIICHHOCTH

4.3

XUMHYECKHH OSKCIIEPUMEHT: H3y4eHHE OOpa3l[0B MaTepHanoB (CTEKIO, CIUIaBHl METaJUIOB,

MOJIMMEPHBIC MaTEPHAIIBI)

ITPOBEPJAEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS
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IIpoBepsieMble TPeGOBAHMA K PeIMETHBIM pe3yJibTaTaM 0a30BOro ypoOBHS
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IIpencrasneHue:

11

O TI03HABAa€MOCTH SBJICHUH NOPUPOAbI, NOHUMaHHE OOBEKTUBHOW 3HAYMMOCTH
OCHOB XUMHUYECKOM HayKM Kak oOOJacTH COBPEMEHHOTO €CTEeCTBO3HaHUS,
KOMIIOHEHTa OOIIeH KyJIbTyphl M TPAKTHIECKOW MAEATCIHPHOCTH YEIOBeKa B
YCIIOBUSIX COBPEMEHHOTO OOIIecTBA; MOHMMAHHE MECTa XHMHH CPEO IIpyThX
€CTECTBEHHBIX HAyK

1.2

O HAY4YHBIX METOHaX IIO3HAaHHsA, B TOM YHCIC OKCIICPUMCHTAJIBHBIX U TEO-
PETUYCCKUX METOAAaX UCCICAOBAHUA BCUHICCTB U U3YUCHUA XUMUYCCKUX peaKHI/II‘/'I;
YMEHHUE UCIIOJIb30BaTh MOACIIN IJI 00BsICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o chepax mpodecCHOHATBLHON NesITeIBHOCTH, CBA3aHHBIX C XUMHEH H CO-
BPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKCHHAX XUMUYECKOM
HAYKH, 9TO MO3BOJHT OOy4YaroOlIMMCS PaccMaTpuUBaTh XUMHUIO Kak chepy cBoeit
Oynymied MpodeCcCHOHALHOW IESITeIbHOCTH W CHAeNaTh OCO3HAHHBIH BBIOOD
XMMUH KakK MPoQUILHOTO MpeMEeTa TP Mepexo/ic Ha YPOBEHb CPEIHEr0 O0IIEeTo
o0Opa3oBaHus

BJ'IaI[eHI/IC CHUCTEMOM XUMHMYECKMX 3HAHUM U YMEHHUE TPUMCHATH CHUCTEMY
XUMHYCCKHNX SHaHHP’I, KOTOpasi BKJIFOYACT:

2.1

BOKHEWIIME XUMHYCCKUE MOHATUS: XHMHUYECCKHMI O3JIEMEHT, aTtoM, MOJIEKYJIa,
BEIIIECTBO, IPOCTOE M CJIOXKHOE BELIECTBO, OJHOPOIHAs M HEOMHOPOIHAS CMECh,
OTHOCHTEJIbHBIC aTOMHAasi ¥ MOJISKYJISIpHasi MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MOJLIPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJIb (CpemHss),
XUMHUYECKasi PEaKlys, PEeaKUUd COCOUHCHUS, PEaKLMH Pa3oXKEHUs, PEaKHH
3aMEIICHUs, peakiuu OoOMEeHa, TemnoBod d3(¢eKkT peakiyu, 53K30- H
SHAOTEPMHUYCCKHE PEAKIMH, PacTBOP, MAaccoBas OO XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUHU, MaccoBasi IOJsl M TPOLCHTHAsT KOHLIEHTPAIHs BEIIECTBA B PACTBOPE,
SOPO aToMa, OJICKTPOHHBIH CIIOM aToMa, aTOMHas OpOWTallb, PaJMyC aToMma,
BAJICHTHOCTb, CTENEHb OKHCJICHHS, XUMHYECKas CBS3b, 3JIEKTPOOTPHIATEIBHOCTb,
MOJIApHAas 1 HCIOJIApHAsl KOBAJICHTHAsA CBA3b, HOHHAA CBA3b, METAJININYCCKAs CBA3b,
KpUCTAIUTMYECKasi pelérka (aToMHas, MOHHAs, METaUIMYecKas, MOJCKYJsIpHas),
WOH, KaTHOH, aHHOH, OICKTPOIMT M  HEAICKTPOIHT, JJICKTPOIUTHYCCKAs
JIMCCOLIMAIINS, PEAKIUH HWOHHOTO OOMEHa, OKHCIIHMTEIbHO-BOCCTAHOBHUTEIBHBIC
peaKkluK, OKHCIHUTEIb M BOCCTAHOBUTENb, OKHCICHHE M BOCCTaHOBICHHE,
JNEKTPOJIN3, XUMHYECKOE pPaBHOBECHE, OOpaTMMbBIE W HeoOpaTHMBble pEaKIHy,
CKOPOCTh XMMHYECKOH peakimi, katanmm3arop, [1JIK, koppo3ns MeTasios, cruiaBbl

2.2

OCHOBOIIOJAraromue 3aKOHbI XUMHH: 3dKOH COXPAaHCHUA MACCHI, nepnonnqecxnﬁ
3aKOH I[I/I MeHILeneeBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABora):[po

2.3

TCOPHU XHMHUH: ATOMHO-MOJICKYJIIpHass TCEOpUsA, TCOpUA BHGKT‘pOHHTI/I‘ICCKOﬁ
JUucconuanuumn

Bnanenue ocHoBaMU XHMHYECKOM I'paMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yMeHI/Ie HpaBI/IJ'[BHO HUCIIOJB30BATH I/I3yquHBIe BeUICCTBA U MaTepI/IaHBI (B TOM
YHUClie MUHEPaJbHBIC yIOOPEHHS, METAIBl M CIUIABBI, MPOIYKTHI MepepaboTKH
MIPUPOTHBIX HCTOUHUKOB YTIICBOJOPOIOB (YIJIsl, TPUPOIHOTO T'a3a, He(pTH) B OBITY,
CEIIbCKOM XO3SIHCTBE,
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Ha TPOM3BOJCTBE U ITOHMMAaHWE 3HAYCHHS JKHUPOB, OCIKOB, YIJIEBOIOB JUIS
OpTaHM3Ma YeJIOBEeKa; yMEHHE IPOTHO3UPOBAThH BIUSHHUE BEIIECTB M XMMUIECKUX
MIPOIIECCOB Ha OPTAHM3M YEJOBEKA W OKPYIKAIOIYIO IPUPOIAHYIO CPEIy

392 YMEHHE WHTETPHUPOBATH XMMUYECKHE 3HAHUS CO 3HAHWAMHU IPYTUX Yy4eOHBIX

' HpeIMETOB
HaJIM4Me OMBITa pabOTHI ¢ Pa3IMYHBIMH HCTOYHUKAMH WH(QOPMAIMH MO XUMHUH

3.3 (HaygHas W HayYHO-TIOIYJIPHAS JIUTEPATypa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-
pecypchl)
yMeHHe 00bEKTUBHO OLICHUBATh MH(POPMAIMIO O BEIIECTBAX, UX MPEBPALICHUAX H

3.4 MPAKTUYCCKOM TMPUMEHCHUH W YMEHHE HCIIONB30BaTh €€ I pelicHHs YIeOHO-
MMO3HABATEBHBIX 32124
Brnanenue ocHOBaMH MOHATHIHOTO amiapara ¥ CUMBOJIMYECKOTO SI3bIKA XUMHH

4 JUIL COCTaBJeHUs (pOpMysl HEOPraHUYECKUX BEIIECTB, YPAaBHCHHUH XUMUYICCKUX
peaxkiuii; ocHoBaMu xuMudeckoit HomeHknaTypsl (IUPAC u tpuBnanbHOI)
YMeHue OOBACHATH CBSA3b IMOJIOXKCHUS AieMeHTa B [lepmomamueckoil cucreme c

5 YHCIOBBIMU XapPaKTEPUCTHKAMU CTPOCHHS AaTOMOB XHMHUYECKHX JJIEMCHTOB
(cocTaB W 3apsn sAapa, obIIee YUCIO AJIEKTPOHORB), paclpeIeiCHHEM 3JICKTPOHOB
10 YPHEPTETHIECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHUOOB, KA U KaJIBIHs
[Ipencrasienne o NEPHOTNIECCKON 3aBUCHMOCTH CBOHCTB XHMUYECKUX IIEMEHTOB

6 (pamnyc aroma, SIIEKTPOOTPHIATENBFHOCTD), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOXKEHHsT deMeHToB B Ilepuommveckoit cucteme (B MalblX TMEpHOAAX H
IJIAaBHBIX NOATPYMNIAxX) U 3JIEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue kiacCuQHUIUpOBaTh:

7.1 XUMHYECKUE IJICMEHTBI

7.2 HEOpraHWYECKHE BENeCTBA

7.3 XMMHMUYECKUE PEAKIIUU

8 YMeHne onpenensTh:

8.1 BaJICHTHOCTH ¥ CTCTICHb OKHCJICHUS XMMUYECKUX 3JIEMEHTOB, 3apsill HOHA

8.2 BUJ| XUMMUYECKOM CBSA3H U TUI KPUCTAIIIMUYECKOM CTPYKTYPBl B COEMHEHUSIX

8.3 XapakTep Cpeiibl B BOIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCJIMTEIb M BOCCTAHOBHTEIb

9 YMeHne XxapakTepr30BaTh (U3NUCCKIE U XUMUYECKUE CBOVCTBA:

o1 MPOCTHIX BENIeCTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, aiMma3, KpEeMHHA, a3o0T,

' ¢docop, cepa, XJI0p, HATPUH, KA, MaTHUH, KAIbIIUH, aTIOMUHUI, )KEJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHUCJIC HX BOAHBIX PpPaCTBOPOB (BOZ[a, aMMHaKx,
XJIOPOBOJIOPOJI, CEPOBOIOPOJ, OKCHIBI W THAPOKCHABI MeTamioB |-IIA rpymm,

9.2 amomunust, mequ (I1), nunka, xemnesa (Il u 1), oxcuner yraepoma (Il u 1V),
kpemuus (1V), azora u docdopa (Il u V), ceper (IV u VI), cepuucras, cepras,
a3zoTHCTas, a30THast, (hocopHas, yrojapbHas, KDEMHHUEBAsK KUCIOTA U UX COJIH)
MIPOTHO3UPOBATh M XapaKTEPU30BATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX

9.3 COCTaBa W CTPOCHHSA, MPUMEHEHHE BEIIESCTB B 3aBHCHMOCTH OT HMX CBOWCTB,

BO3MOKHOCTD IIPOTECKAHUA XUMHUICCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YyCIIOBUAX
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10 YMeHHE COCTaBIAITh MOJICKYJISIPHBIC U HOHHBIC YPABHCHUS PEAKIIHi, B TOM YHCIIC:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHUCIUTEIILHO-BOCCTAHOBHUTEIBHBIX peaKInui
103 WUIIOCTPUPYIOMINX ~ XUMHYECKHE CBOWCTBA HM3YYEHHBIX KJIAcCcOB  (TPyII)
' HEOPTraHMYEeCKUX BEIECTB
10.4 MTOATBEPKAAMOIINX TCHETUIECKYIO B3aUMOCBS3b MEXTy HUMHU
11 VMeH#ue BBIUHCIATH (IPOBOAUTD PACUETHI):
111 OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJLIPHYIO MacChl BEUIECTB, MACCOBYIO JIOJIO
' XMMHUYECKOTO 3JICMEHTA B COCTUHCHUH
11.2 MacCCOBYIO JIOJIIO BEIIeCTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €ro Maccy, 00beM ra3os
114 M0 YPaBHEHHSAM XUMHUYECCKUAX PEAKIMA MU HAXOAUTh KOJMYECTBO BEIIECTBA, 00BEM
' 1 MacCy peareHTOB MJIM IPOIYKTOB PEAKIIUH
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMH METOIaMH HAayJHOTO TIO3HaHWSA (HaOMIoneHWe, W3MEpeHHe,
121 SKCIEPUMEHT, MOJICIIMPOBAHUE) TIPU U3YyUYCHHUU BEIIECTB U XUMHUYCCKUX SBICHHIA;
yMeHHE CHOPMYITUPOBATH MPOOIEMY U MPEIUIOKUTD IYTH €€ PeIICHUS
129 0e3omacHOW pPabOTHl C XWMHUYSCKMMH BEIECTBAMH, XHUMUYECKOW IMOCYyIOW U
' 71a00paTOpHBIM 000pPYJOBAaHUEM
npaBujiamMu O€30MacHOTO OOpalleHus ¢ BEIIeCTBAMH, HCIOJNb3YEMbIMH B
HOBCGHHGBHOﬁ JKU3HH, TTpaBHUJIaMU MOBCIACHUA B LCIIAX c6epe>1<eH1/1$1 340POBbA U
12.3 OKpY>KaIoIIeH MPUPOTHOM Cpelibl; MIOHMMAaHNe Bpe/ia (ONaCHOCTH) BO3ICHCTBHUS Ha
JKUBBIC OPTaHW3MBI ONPENENEHHBIX BEIIECTB, CIIOCOOOB YMCHBIICHHUS H
MNpCAOTBpAlICHHUS UX BPEIHOI'O BO3I[€I>'ICTBH${
13 Hannune npakTudeckuX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS CIEYIOIINX
XAUMHYECKUX IKCIIEPUMECHTOB:
W3yUYeHWEe W OmHcaHue (U3WYECKUX CBOWCTB BEIIECTB, O3HAKOMIJICHHUE
13.1 C U3NYCCKUMH W XUMHUYCCKUMH SBJICHUSAMH; OIBITHI, HJUTIOCTPUPYIOIIHE
IIPU3HAKY IPOTEKAHNSI XUMUUYECKUX PEaKIUi
13.2 H3YYCHHE CIIOCO00B pa3/ie]CHHUs CMecel
MOJYYCHUE KHCIOPOAa W M3YYCHHE €ro CBOWCTB, IIOJyYCHHE BOIOPOAA
13.3 U U3YYCHHUE €ro CBOMCTB; IMONyUYSHHE YTICKHUCIOrO Ta3a W U3YUYCHUE er0 CBOHCTB;
MONYYCHUE aMMHAKa 1 U3yYCHUE €T0 CBOICTB
13.4 TIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM [OJIEH PAacTBOPEHHOTO
' BEIECTBA
135 MPUMEHEHUE WHIUKATOPOB (JIaKMyca, METWIOpamka U (eHoI(pTaleHHa) i
' OTIPEIEIICHNS XapaKTepa Cpelbl B PACTBOPAX KHUCIOT U MIEI0YeH
HCCIICIOBAHNE ¥ OITFICAHUE CBOWCTB HEOPTaHHYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB;
W3YYCHHEC B3aMMOJACHCTBUS KHCIOT C  METAUIAMH, OKCHIAMH  METaJUIOB,
13.6 pacTBOpUMBIMU M HEPAacTBOPUMBIMH  OCHOBAHUSIMHU,  COJISIMH; IIOJIYUYEHHE

HEPaCTBOPUMBIX OCHOBAHHM; BBITECHEHHE OJHOTO METajula IPYTMM M3 pacTBOpa
COJIM; UCCIeJOBaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIOB ATFOMHIHUS M IIIHKA
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pelleHne SKCIEepUMEHTANbHbIX 3agad 1o TemaMm: «OCHOBHBIE  KJIAcChl
HEOPTaHUYECCKHIX COETMHEHUI; «ONEeKTpoTHTHICCKAS JIACCOLAALIM;
«Baxnelmme HeMeTallIbl U WX COCAMHEHHS»;, «BaxkHeWmme MeTaiuibl M UX
COETMHEHUS

13.8 pacTBopax HWOHBI: XJIOpUA-, OpOMHI-, HOAWA-, cyibdar-, pocdar-, kapOoHAT-,

XUMHUUYECKUE IKCIIEPUMEHTBI, WUTIOCTPUPYIOLIE IPU3HAKU IIPOTEKaHUs peakiuil
HOHHOTO OOMEHa; KauyeCTBEHHbIE pPEaKLUWHd Ha MPUCYTCTBYIOIIUE B BOJIHBIX

CHJTUKAT-aHAOHBIL, THIPOKCHI-WOHBI, KATHOHBI aMMOHHS, MAarHus, KaJIbITH,
ITFOMHHUA, Kenesa (2+) u xenesa (3+), mequ (2+), mHKa

14 Ymenue:

14.1

MPENICTaBIIATh PE3YNbTAaThl DKCIEpUMEHTa B (JOpMEe BBIBOAOB, JI0KA3aTENIbCTB,
rpaduKOB 1 TaOIHI] ¥ BBIIBIATH SMITUPHUCCKIE 3aKOHOMEPHOCTH

14.2 M TIpoIleccaMu, MPOUCXOASIIUME B Makpo- U MHKPOMHPE, OOBSICHATH TPHYHHBI

YCTaHaBJIMBATh CBA3U MCKAY pC€ajibHO Ha6J'[}OI[a€MLIMI/I XUMHUYCCKHUMU ABJICHUAMU

MHOT000pa3us BEIICCTB

PEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPSAEMBIX HA OCHOBHOM
roCYAAPCTBEHHOM 9K3AMEHE 110 XUMHHN

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUA
1 [TepBoHavaIbHBIE XUMUUECKUE TTOHITHS
1.1 UncTeie BeniecTBa U cMecH. CriocoObl pas/iesieHus: cMeceit
12 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JeMeHThl. CHUMBOJIBI XMMHMYECKHX 3J€MEHTOB. IIpocTeie u
' CJIOKHBIE BEIeCTRA.
1.3 Xumuieckas hopmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTENeHb OKUCICHHUSI
14 3aKOH TOCTOSHCTBa cocTaBa BemecTB. OTHocUTenbHas aroMHasg Macca. OTHOCUTENIbHAs
' MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XMMUYECKOI'0 3JIEMEHTa B COEIMHEHUH
15 KomnuectBo BemectBa. Monb. MomsipHas Macca. Momsipabiii  066EM  Ta30B.  B3amMocBs3b
' KOJIMYECTBA, MACChl M YKCJIa CTPYKTYPHBIX €MHMII BEIIeCTBA
16 dusnueckue U XUMMUYECKUE SIBJICHUSA. XUMHUYECKas peakius M €€ INPU3HAKU. 3aKOH COXPaHEHHs
' MacCChI BEIIECTB. XUMHUYECCKHE YPABHEHHUSI
9 Ilepmonnuecknii 3akoH u Ilepuogmueckass cucreMa xuMmudeckux syeMeHToB J[.M. Menneneesa.
CtpoeHue aToOMOB
ITepuopnueckuii 3akoH. Ilepumoguueckas cucrema xumuueckux dsaemeHtoB .M. Menneneesa.
2.1 [epuoapl u rpynmnel. OU3MYECKU CMBICH HOPSIIKOBOrO HOMEpa, HOMEPOB IMEPHOAA U TPYIIIBI
JJIEMEHTa




Kon

2.2

HpOBepﬂeMblﬁ 3JEMEHT COAECPKAaHUA

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otombel. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
000J10ueK aTOMOB TepBbIX 20 xuMuueckux 31emMenToB [lepuoauueckoii cucremsl [I.. Menaeneesa

2.3

3aKOHOMEpPHOCTH B M3MEHEHWH CBOWCTB XMMHYECKHUX 3JEMEHTOB IMEPBBIX TPEX MEPUOJIOB, Kajus,
Kablusl  (paguyca aToMOB, 3JEKTPOOTPHIATEIIEHOCTH, METAIIMYESCKAX W HEMETaLUTHISCKUX
CBOWCTB) M MIX COCJIMHEHUI B COOTBETCTBUH C IOJIOKEHUEM 3JIeMEeHTOB B [lepromudeckoii cucreme u
CTPOEHUEM UX aTOMOB

CTtpoeHre BenecTra

3.1

XuMudeckass cBs3b. KoBajieHTHas (HOJISIpHaH u HeHOJ’IprHaﬂ) CBA3b. QHCKTpOOTpI/IHaTeHLHOCTL
XUMHYECKUX deMeHTOB. MoHHas cBs3b. MeTajuindeckas CBs3b

3.2

THmbl KpUCTAJUNTMYECKUX PEmIETOK (aToMHasl, WOHHAS, METaJUIMYecKas), 3aBHCHMOCTH CBOICTB
BEIIECTBA OT THIIA KPUCTAJUIMUECKOHN PEIETKU M BUJA XUMHUYECKOH CBA3H

Baxneiiue MMPEeACTAaBUTECIIN HECOPTAHNYCCKUX BEILIECTB. Hemetamnsl u ux COCIUMHCHUA. MeTtannsl u

UX COCAUMHCHUA

4.1

Krnaccupukanus u HOMEHKIaTypa HEOPraHMYeCKHX COEIMHEHHWH: OKCHIOB (coieoOpasyroliue:
OCHOBHBIE, KHUCIOTHBIE, amMmdoTepHble) U HecoseoOpa3ywIue; OCHOBaHUK (WEnoyn W
HEepPaCcTBOPUMBIE OCHOBaHHS); KHCIIOT (KUCIOPOACOIepIKAIIIe H OSCKUCIOPOIHbBIC, OJJHOOCHOBHBIC U
MHOTOOCHOBHEIE); COJIeH (CpETHUX U KHCIIBIX)

4.2

duznueckre 1 XUMHYECKHE CBOMCTBA ITPOCTHIX BELIECTB-HEMETAIUIOB: BOJIOPO/IA, XJI0pa, KHCIOPO/a,
cephl, a30Ta, dhocdopa, yriepoaa, KpeMHUs

4.3

du3nyeckne ¥ XUMHYECKUE CBOICTBA IIPOCTHIX BEMICCTB-METAJIOB: JIMTHUA, HATPHUA, KaJIUA, MarHUs U
KaJIbIIMs, aJIIOMUHMA, JXKCJIC3a. 3ﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpSDKeHI/Iﬁ MCTaJlJIOB

4.4

Odusnyueckne W XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCAMHEHWA HEMETAJLIOB: XJIOPOBOAOPO[A,
CEPOBOJIOPOJIa, aMMHUAKa

45

dusnueckne W XUMHYECKHME CBOMCTBa OKcHIOB Hemetamwior: cepbl (IV, VI), asora(ll, IV, V),
docdopa(lll, V), yrrepona(ll, 1V), xpemuuns(1V). TTonydeHre OKCHIOB HEMETAIOB

4.6

XUMHYECKHe CBOMCTBA OKCHJIOB: metanioB |A-I11A rpymm, ITUHKA, memu(ll) u
xenesa(ll, 1). TTony4yeHre OKCHIOB METAIIIOB

4.7

XUMHYECKAE CBOWMCTBA OCHOBaHMI W aM(OTEpHBIX THIAPOKCHAOB (Ha MpHUMEpe THIPOKCHIOB
TIOMHUHMS, XKele3a, HKa). [lomydenne ocHoBaHMIA M aM(pOTEPHBIX THAPOKCHIOB

4.8

OO6mme XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOTHOM, CEpOBOIOPOIAHOM, CEPHUCTOH, CEpHOMH,
a30THOH, QochopHON, KPEMHHUEBOH, YrobHOM. Oco0ble XUMHUECKHE CBOWCTBA KOHIICHTPUPOBAHHON
CEepHOM M a30THOM KHCIIOT. [losyyenue kucior

4.9

OO01Me XuMIYECKre CBOUCTBA cpetHux coneid. [lomyuenne comneit

4.10

[Tosyuenue, cobupaHue, pacno3HaBaHUWE BOAOPOAA, KUCIOpOAa, aMMHaKa, YTIEKUCIOro rasa B
J1a60paTOpun
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[lonmy4yenue aMMuaka, CEpHOH M a30THOM KHCIIOT B IPOMBIIIICHHOCTH. OO0ImINe Crioco0B! MOTyIeHHS
METAJLIOB

4.12

I'eneTnueckas CBs3b MCXKAY KjlacCaMM HCOPTraHNMYCCKUX COEJIMHEHUI

XUMHUYECKUE PEAKIIUU

51

KHaCCI/I(i)I/IKaL[I/Iﬂ XUMHYCCKUX peaKLII/Iﬁ IO pa3jJn4YHbIM TIIpU3HAKaM: TII0O YHUCIy HW COCTaBy
Y4acCTBYIOIIUX B pC€aKWM BCUICCTB, MO TCINIOBOMY S(b(l)eKTy, [0 U3MEHEHUIO CTETNEHEW OKHUCIICHUS

XUMHYCCKHX 3JICMCHTOB

5.2

TemnoBoii 3PPEeKT XUMUIECKON PEeaKIiH, TEPMOXUMHUECKHIE YPaBHEHHs. DK30- 1 dYHIOTCPMUICCKUE
peakiun. TepMOXUMHYECKUE YPABHEHUS




Kon

HpOBepﬂeMblﬁ 3JEMEHT COAECPKAaHUA

OKHCITMTEILHOBOCCTAHOBUTEILHBIE peaKuun. OKHuCIIUTEIN W  BOCCTAHOBUTEIIH. HpOHCCCI:I

>3 OKHCJICHUSI ¥ BOCCTAHOBJICHUS. DICKTPOHHBIH 0aJaHC OKHCINTEIbHOBOCCTAHOBUTEIBHON PEAKIHY
5.4 Teopust SMEKTPOIUTUIECKON AMccorUanuy. KaTHOHBI, aHUOHBL JJIEKTPONUTHI U HEIIEKTPOIUTHL.
' CunpHble # crabble 2IeKTpOIHuThl. CTENeHb AUCCOIHAIIH
55 Peakunu noHHoro oOMeHa. YCIOBHMS NPOTEKaHHMS pPEaKIWi HOHHOTO OOMEHa, MOJHBIE M CO-
' KpamEHHbIC HOHHBIC YPABHEHHS PEAKIHHA
6 XWMUS ¥ OKPYKAoIas cpesia
BemectBa 1 MaTepuanbsl B OBCEJHEBHO )KU3HM UYelloBeKa. besomacHoe MCoyib30BaHne BEIIECTB U
6.1 XMMUYECKUX peakimii B yabopatopuu u ObiTy. IlepBas HOMOIIP TPH XHUMHYECKHX OXKOTaxX H
OTPAaBJIICHUSIX
XHUMHUUECcKOe 3arpsi3HeHNE OKpYIKaroliei cpebl (KUCIOTHBIE TOXK/IH, 3arPSI3HEHUE MTOYBBI, BO3IyXa U
6.2 BOJIOEMOB), crocoObl ero mpenortepauieHus [IpenenpHas pomycTHMas KOHIEHTpPAIMs BEIECTB
' (IT/IK). Posb XMMUM B pEIICHWH SKOJIOTHYSCKHX MPOoOJIeM. YCHIIEHUE TapHUKOBOTO 3(dekTa,
pa3pymeHne 030HOBOTO CIIOs
[Mpumenenue cepsl, azora, Qocopa, yriaepona, KpeMHHS M MX COCIMHEHUH B OBITY, MeIHUIIMHE,
6.3 MPOMBIIUICHHOCTH M CEJIBCKOM XO3siicTBe. [lpnMeHeHHe MeTaluioB W CIUIABOB (CTallb, UyTVH,
' JIOPATIOMUHMIA, OpoH3a) B OBITY M TPOMBIIIICHHOCTH WX coenuHeHWid. I[IoHATHE O KOppo3um
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIIMUTHI HX OT KOPPO3HH
6.4 [IpuponHbIE HUCTOYHHKH YIJIEBOJOPOJAOB (Yroyib, WPHPOMHBIN ra3, He(Th), MPOAYKTHI UX
nepepaboTKH (OCH3MH), HX POJb B OBITY W IPOMBIIIIICHHOCTH
INepBoHauasbHBIE TIOHATHS 00 OPraHWYECKHX BEIECTBAX KaK O COCAMHEHHWAX yriepoaa (MeTaH, 3TaH,
6.5 STWJIEH, AalleTWIEH, STaHOJN, IJIMLEPHH, YKCycHas kuciora). [loHsTHE O OWOJOTHYECKH Ba)KHBIX
BEIIECTBAX: )KUPax, OeJIKaX, YIIEBOJAAX — U UX POIIH B YKU3HH YETIOBEKA
7 Pacuétnl:
7.1 1o (opMysiaM XUMHUYIECKUX COSAUHEHUIN
7.2 Macchl (MacCOBOM) JTOJM pacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 10 XUMMUYECKUM YPABHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBenienner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonnueckoe nmocodue k yueouunky O.C.I"abpuensna

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://workprogram.edsoo.ru/work-programs/783470






