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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpOBHE OCHOBHOI'O 00IIEero 0Opa3OBaHMs COCTaBJIEHA
Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOU
MporpaMMbl  OCHOBHOro o0miero oOpazoBanus, mnpexactaBieHHbix B ®I'OC OO0, a
TaKK€ Ha OCHOBe (¢eaepasbHON padodeil mporpaMMbl BOCHUTAaHUS U C YYETOM
KOHLEMIMK TMpenojaBaHusl ydeOHOro mnpeamera «XuMHUS» B 00pa3oBaTebHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma no xumuM pa3zpaboTaHa C IEJIbI0 OKAa3aHUS METOAMYECKOW MOMOILIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1o XMMHH Ja€T MPEACTABICHHUE O LIEJIAX, OOLIeH CTpaTerun 00y4yeHus,
BOCIMTaHUS W  pPa3BUTUA  OOyYalOLIUMXCS  CpEJICTBaMM  Y4eOHOro  MpeaMmeTa,
yCTaHABIMBAET  00s3aTeIbHOE  NPEIAMETHOE  COoJAepXkaHWe,  MpeaycMaTpuBaeT
pacnpeieJIieHUe ero o Kjiaccam U CTPYKTYPUpPOBaHUE MO pa3fieiaM U TeMaM MPOrpaMmbl
N0 XHUMHH, OIpENesieT KOJUYECTBEHHbIE U KAuYeCTBEHHBbIE XapaKTEPUCTUKH
collepKaHMs, PEKOMEHIYEeMYIO IOCJIEe0BATEIbHOCTh M3YyUYEHUS XUMHUU C YYETOM
MEXIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTUKM Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIIMXCs, OMNpEeNesieT BO3MOXKHOCTH IpeaMeTa
JUIsL peanu3anuu TpeOoBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOU
OporpaMMbl Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3yapTaTaM OOYy4YeHMsI XMMHHM Ha ypOBHE Li€Jell M3ydeHMs MpeiIMeTa U OCHOBHBIX
BUJIOB YUEOHO-TIO3HABATEIBLHOM AESITEIbHOCTH 00YUaIOIIErocsi N0 OCBOCHUIO yueOHOI0
COJIEPIKaHUSI.

3HaHWE XHMHUU CIYXXUT OCHOBOH i  (OPMHUPOBAaHHUS MHUPOBO33PEHUS
o0yyJarouierocsi, €ro npeAcTaBIeHU 0 MaTEpPUAIBLHOM E€IMHCTBE MHpPA, BAKHYIO POJIb
urparoT (opMHUpyeMble XUMHMEW MNpEACTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTrUU
U 00 DBOJNIOIMH BEIICCTB B MPUPOAE, O MYTIX PEIICHUS TJIO0aIbHBIX IpobiieM
YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA — CBHIPbEBOM, HSHEPreTUUECKOM, MUIIECBOU
1 3KOJIOTHYECKON 0€30MacHOCTH, IPOOJIEeM 3paBOOXPAHEHHUS.

N3yuenune xummu:

CHOCOOCTBYET peanu3aliii BO3MOXHOCTEH Ul CaMOpa3BUTHUS U (POPMHUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHUE MBIINIJICHUS W TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcs, HABBIKOB  HUX  CAaMOCTOATEIBHOM  y4eOHOW  JEeSATEIBbHOCTH,
AKCHEPUMEHTAIBHBIX W  HCCIEIOBATEIIbCKUX  YMEHHH,  HEOOXOAUMBIX Kak B
MTOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CIETIM(UKON HAYYHOTO MBIIICHHUS, 3aKJIaIbIBACT OCHOBHI IIETTIOCTHOTO
B3IJI1a HAa E€IUHCTBO MPHUPOJLI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloM B
dbopMHUpPOBAaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJaIONINXCS;

CrocoOCTBYeT (OPMHUPOBAHHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YETOBEKY, BHOCHT CBOW BKJIQJ B DKOJIOTHYECKOE 00pa3OBaHUE
00yYaroIIUXCSl.

JlaHHble HampaBlieHUs] B OOYYEHUHM XHUMHHM OOECHeYMBAIOTCS creluduKoi
cojiepKaHusi yueOHOro Mpe/IMeTa, KOTOPBIN SBJISIETCS MeAaroru4ecku aanTUPOBAHHBIM



OoTpa)keHHeM 0a30BOM HayKH XMMUU Ha OMPEJIEICHHOM dTare €€ Pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPUEHTUPOBAH Ha
OCBOCHHE OOYy4YarOUMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHUMHHU, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTHAEJIbHBIX 3HAUYMMBIX MOHSATUN OPraHUYECKOU
XUMUH.

CtpykTypa colepaHus MpOorpaMMbl IO XUMHHU CcHOpPMUpPOBaHA Ha OCHOBE
CHUCTEMHOTO MMOAX0/a K €€ u3yueHuto. CoaepaHue CKIIAIbIBAETCA U3 CUCTEMbI TOHATUI
0 XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATUA O XMMHUYECKOW PEAKLIHHU.
O6e >TH CcHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIMIY IMOCJIEA0BATEIHLHOTO
pa3BUTHS 3HAHHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona [{.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSA3H;

npeACcTaBICHUN 00 AIEKTPOIUTHIECKOMN AUCCOIUAIIMY BEILIECTB B paCTBOPax.

TeopeTnueckre 3HaHUSI PacCMATPUBAIOTCA HA OCHOBE IMIIMPUYECKH MOTYUYEHHBIX
Y OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIIEI0OBATEILHO OT OJTHOTO YPOBHS K JIPYTOMY,
BBITIOJIHSISE  (DYHKIIMU ~ OOBSCHEHHS W TPOTHO3UPOBAHUS  CBOMCTB, CTPOCHUS
Y BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHECHUS U MOJYYEHUS U3y4aeMbIX BEIECTB.

OcBoeHKe TIporpaMMBbl MO0 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEIACTABICHUS
O XMMHUYECKOW COCTAaBJISIIOIICH HAay4YHOW KApTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM
MPUPO/Ibl, [IECHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B HAYKE.
N3yyenue XMMuu MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHEee U3YYEHHBIX YUEOHBIX
npeaMeToB: «Okpyxaromuii Mupy», «buosorus. 5—7 knacce» u «dusuka. 7 kiaacey.

[Ipy M3yd4eHUM XUMHHU MPOUCXOIUT (POPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOM
HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, INPAKTUYECKON esITeIbHOCTH
YyelloBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. 3ajada y4eOHOTO
npenMeTra COCTOUT B (OPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUNA — BaKHEHIIMX
(dbaKkTOB, MOHATHUM, 3aKOHOB M TEOPETHYECCKHX IOJIOKEHUM, JOCTYIMHBIX 000OIIECHMIA
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAayKH, B MPUOOIIEHUN K HAyYHBIM METOIaM

MO3HAHUSA TIPH M3YYCHHH BECIIECTB M XUMHUYCCKHUX pEakiud, B (OpMUpPOBAHUH U
Pa3BUTHH ITO3HABATEIBHBIX YMCHHH M WX NPHUMCHCHHHM B y4eOHO-ITIO3HABATCIIBHOW U
y4eOHO-UCCIICIOBATEIILCKONH  JIEATCIIBHOCTH,  OCBOSHHHM  TPaBWJI  0€30IacHOro
oOpaIlieHus C BEIIeCTBAMHU B TIOBCETHEBHOW JKU3HHU.

[lpy W3y4yeHWM XWMHUU Ha ypPOBHE OCHOBHOTO OOINEro 0OOpa3oBaHUs Ba)KHOE
3HAa4YCHHE MPUOOPEITN TaKUE I, KaK:

dopmupoBanue MHTEIUICKTYaTbHO pa3BUTOM JMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTCIILHOMY TMPHUHSATHIO PCIICHUH,
CTIIOCOOHO# aIanTHPOBATHCS K OBICTPO MECHSIOIIMMCS YCIIOBHUSM KH3HH;

HANPaBJICHHOCTh OOYYCHHsSI Ha CHUCTEMATHUYECKOE NPHUOOIIEHUE OO0YJaroIInuXxcs
K CaMOCTOSTEIbHOW ITO3HABATEIHHOW JEATEIHHOCTH, HAYYHBIM METOJAaM IIO3HAHHS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHMHH,

oOecrieueHue yCIOBH, CIIOCOOCTBYIOMUX MPUOOPETCHUIO 00YUYAIOIUMUCS OTIBITA
pa3HOOOpa3HON JIEATEIIBHOCTH, TO3HAHHWS M CaMOIIO3HAHUS, KIIIOYCBBIX HABBIKOB
(KITFOYEBBIX KOMIICTCHIINH ), MMEIOIIUX YHUBEPCATLHOE 3HAUCHUE JIJIST PA3JIMIHBIX BHIOB
JeSITeITbHOCTH;



dbopmupoBanue obuiel GyHKIIMOHATBLHON M €CTeCTBEHHO-HAYyYHON IpaMOTHOCTH,
B TOM YHCJIE YMECHHI OOBSICHATH U OIICHUBATH SBIICHHUS OKPYKAIOIIETO MUPA, UCTIOIB3YS
3HAHWSI U OMBIT, TIOJYyYCHHBIE TPH W3YYCHUU XUMHUH, TPUMEHATH MX TPH PEIICHUU
po0JIeM B TOBCETHEBHOM KU3HU M TPYIOBOU JEATEITHHOCTH;

dopMupoBaHUE y OOYYAIOIIMXCSA TYMAHUCTUYCCKUX OTHOIICHWUH, MOHUMAaHUS
IIEHHOCTH XWUMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJOTHYCCKH IIeJIeCO00pa3HOTo
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IICJIIX COXPAHCHHSI CBOETO 3JI0POBBS
U OKpY>Karollen NPUPOJTHON CPeabl;

pa3BUTHE MOTHBAIlMM K OOy4YEHHIO, CIIOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHUS OOIIECUYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ ISl M HATIPABICHHOCTH JTAJIbHEUIIIETO 00YUICHHUS.

OO6miee yuciao 4vacoB, Juisi u3ydeHuss xumuu, — 136 dyacoB: B 8 kiacce — 68
gyacoB (2 waca B Hememwo), B 9 kmacce — 68 wgacoB (2 uyacaB HeEEI0)



COIAEPKXAHUE OBYYEHUA

8 KVIACC

IIepBoHayaabHBbIC XMMHUYECKHE OHATUSA

[Ipenmer xumun. Posib XuMHM B KM3HU 4YeliOBEKa. XUMHUS B CUCTEME Hayk. Tena
1 BelecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATperaTHOE cocTosiHue BeiecTB. [lonsTue
0 MeToJlax TMo3HaHWs B XxuMuu. YucTteie BemiectBa U cMmecu. CrnocoObl paszzieneHus
cMece.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3IEMEHTHI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
ITpocThie U CI0XKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BameHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHas Macca. OTHoOcHTENbHas
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMUYECKOTO 3JIEMEHTA B COCIMHECHUU.

KomnuecTBo BemectBa. Monb. MonsipHast macca. B3auMocCBsi3b KOJIMUECTBA, MacCChl
U 4Yucja CTPYKTYPHBIX €IHUHHMI] BellecTBa. Pacuersl mo QopMynaM XUMHYECKHUX
COE€IUHCHUH.

OuU3NYECKUEe U XUMUYECKUE SIBICHUS. XUMHUYECKasi pEeaklus U €€ MPU3HaKu. 3aKOH
COXpaHEHHsSI MAacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Krnaccudukammss XuMuU4ecKux
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs, OOMEHA).

Xumuueckuti IKCNnepumeHm:

3HAKOMCTBO C XHWMHUYECKOW TMOCYAOH, TMpaBuiaMu paboTel B jabopaTopuu
U TpueMaMH oOpaileHus ¢ J1abopaTopHbIM 00OpYTOBAHHUEM, M3Y4YEHHE M OMUCAHUE
¢u3nuecknx CBOMCTB 00pa3lioB HEOPTraHMYECKUX BEIIECTB, HAOMIOACHHE (PU3NUYECKHUX
(naBneHue BOCKa, TassHUE JIba, pACTUPAHUE caxapa B CTYIIKE, KUTIEHHWE U KOHACHC AU
BOAbI) M XHUMHYECKUX (TOPEHUE CBE€YM, MPOKAJMBAHUE MEAHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONHCAHHWE IMPU3HAKOB
NPOTEKAHUS XUMHMYECKMX peakiuil (pa3jiokeHue caxapa, B3aUMOJCHUCTBUE CEpPHOMU
KHACTIOTBI C XJOpuaoM Oapusi, pasznoxkenue rumapokcuna menu (II) mpu Harpesanuw,
B3auUMOJIeHcTBHE Kene3a ¢ pactBopom conu Menu (1), n3yuenne crmocodoB pazaeneHus
cmeceid (C TMOMONIBIO MarHuta, GUIbTPOBAHWE, BBIMAPUBAHKUE, JAUCTHIUISAINA,
xpomatorpadusi), IpOBEICHNE OYUCTKU TOBAPEHHON COJIM, HAOJIOJACHUE W OINMHCAHUE
pe3yJIbTaTOB MPOBEICHUS OMNBITA, WUIKOCTPUPYIOLIETO 3aKOH COXPaHEHUS MaccChl,
CO3JIJaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeLeCTB

Boznyx — cmeck razos. Coctas Bo3yxa. Kuciopos — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NUEeCKHe W XMMHUYECKHE CBOWCTBA (pEaKinH
ropenusi). Oxcunpl. Ilpumenenne xkucnopoga. CnocoObl NOJNYyYEHUS KHUCIOpPOJA
B JIabopaTopuu U NPOMBIIUIEHHOCTH. KpyroBopor kuciopoja B mnpupoae. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPOIa.

TemmoBoit 3PdekT XUMUYECKON pPEaKIuu, TEPMOXHUMHUYECCKUE YpPAaBHEHHsI, JK30-
U SHIOTEPMHUYECKME peakuuu. TOIIMBO: yroib M METaH. 3arps3HEHHE BO31yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHHue 030HOBOIO CIIOS.

Bonopon — smeMeHT u mpocrtoe BemecTBO. Haxoxknenue Bomopona B IPUPOAE,



dbu3nYecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl moydeHus. Kucmorsl
U COJIU.

MoutsipHblil 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHHSIM.

duznueckue cBoMcTBa BoAbl. Boma kak pactBoputeinb. PactBopsl. HacwlieHHbIE
Y HEHACBILIEHHBIE paCTBOPHI. PACTBOPUMOCTH BEwIECTB B BoAE. MaccoBast 1071 BEIIECTBA
B pacTBope. XMMHUUYECKHE CBOMCTBa BOJbl. OcHOBaHus. Poyib pacTBOpOB B MpUpOJE
YU B JXKHM3HHM 4enoBeka. KpyroBopoT BOJbI B MPUPOJE. 3arpsA3HEHUE NPUPOJIHBIX BOJ.
OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Knaccudpuxanus Heopranndeckux coeaudHeHud. Oxcunbl.  Knaccudukanus
OKCHU/IOB: coJjieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHsbIe)
u HecosieoOpaszyromue. HomeHnknarypa okcuioB. @uznueckue 1 XUMHUYECKHUE CBOMCTBA
okcuaoB. IlonyyeHne okCuIoB.

OcHoBanus. Knaccudukaiuss OCHOBaHMI: IIEJIOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusnyeckne M XUMHUYECKHME CBOMCTBA OCHOBAHHMU.
[Tomyyenue 0OCHOBAaHUN.

Kucnorel. Knaccudukaruss kucnor. Homenkmarypa kucior. DPuszndeckue
Y XUMHYECKHE CBOMCTBA KUCIOT. Py aktuBHOCTH MeTaiuioB H.H. bekeTosa. [lonyuenue
KHUCJIOT.

Conu. Homenknatypa cosneil.

du3nueckue U XUMHYECKUE CBoWcTBa coneu. [lomydenue conen.

I'eneTnyeckas CBSI3b MEXKIY KJIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuti 5kcnepumenm:

KaueCTBEHHOE OIpENEIEHUE COAEPKAHUS KHCIOpoJa B BO3AyXE, IOJIyYEHHUE,
coOupaHue, pacrlo3HaBaHUE W U3YYEHUE CBOMCTB  KHUCJIOpOJa, HaOIIOJCHUE
B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM M YCJIOBHUS BO3HHMKHOBEHHS M IPEKPAILCHUS
ropeHusi (moxkapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHUIOB M OIMCAaHHWE UX CBOWCTB,
NoJlydeHue, COOMpaHHe, paclio3HaBaHME W M3Y4YEHHE CBOMCTB BoOJOpoAa (TOpeHHeE),
B3auMojieiicTBue Bogopojga ¢ okcuaoM wmead (II) (BO3MOXKHO HCIONIB30BaHKUE
BUJICOMATEpUAJIOB), HaOMIOJeHHEe O0O0pas3loB BEHIECTB KOJIMYECTBOM |  MOJIb,
UCCIIeIOBaHNE OCOOCHHOCTEH pAacTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPECIICHHON MaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA,
B3aUMOJICHCTBHUE BOABI C METAJUIAMU (HATPUEM U KaJIbLIMEM) (BO3MOKHO UCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIEAOBaHUE OOpPAa3IOB HEOPTaHMUYECKUX BEIIECTB PAa3TMUYHBIX
KJIACCOB, HAOIO/ICHNEe W3MEHEHHS OKPACKM WHANKATOPOB B PACTBOPAX KHUCIOT
U IeJIoYei, n3ydeHue B3aumoieicTeus okcuna meau (1) ¢ pactBopoM cepHOi KHCIIOTHI,
KHCJIOT C MeETaJUlaMH, pEaKkluid HeUTpanu3aluu, I[OJIYyYeHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula JPYrUM M3 pacTBOpa COJU, pEUIeHUE

SKCIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaxHelmme Kiaacchl HEOPraHUYeCKHUX
COEIUHECHUIN)).

IHepuognueckuit 3akoH u Ilepuoauyeckass cucrema xumudeckux jaementos [I.HU.
MenneneeBa. CtpoeHue aToMoB. XuMHYecKass  CBf3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIC PeaKIUU
[lepBble MOMBITKU KiIacCU(PUKAMU XUMUYECKUX 3JIeMeHTOB. [loHsATHEe O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILIEJIOYHBIC U 1IETOYHO3EMEJIbHbIE METAILIIbI, TAJIOTE€HbI, THEPTHBIE



ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

Ileppuonnueckuit 3akoH. llepuoamyeckas cucreMa XUMHYECKHX DJIEMEHTOB
J.. Menneneera. Kopotkonepuonnas u giuHHonepuoanas dopmel [lepuoanueckoit
cuctemMbl Xumuueckux aneMeHToB .M. Menneneesa. [lepuoas! u rpynmnsl. Pusndyecku
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYNIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX saep. M3oromsl. Onektponbl. CtpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB MepBbix 20 XuMuyeckux 3iaemeHToB [lepuoanueckoi
cucrembl J[.JI. MeHnneneeBa. XapakTepuCTMKa XUMHUYECKOI'O 3JIEMEHTA IO €ro
noJjioxkeHuto B [lepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHMsS paauyca aTOMOB XHMHYECKHX DJEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOWCTB IO IpynmnamM M NepuoaaMm. 3HaueHue
Ilepuoanueckoro 3akoHa u Ileproguyeckol CHCTEMBI XMMHYECKHUX JJIEMEHTOB JJIA
pa3BUTHUA HAYKU U NpakTUKU. /.M. MeHeneeB — yueHbIN U rpaKJaHVH.

Xumuueckast cBs3b. KoBaneHTHast (mosisipHas W HENOJsIipHAsi)  CBSI3b.
DIEeKTpOOTPULATENBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIOHHAas CBA3b.

Crenenp oxkuciieHHs. OKUCIUTEIBHOBOCCTAHOBHUTENbHBIE peakuuu. IIpoieccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuti IKCnepumernm:

N3Y4YCHHC 06pa3110B BCIICCTB MCTAJIJZIOB W HCEMCTAJIJIOB, BSaHMOHCﬁCTBHC
T'MApOKCHUAa IHIHUHKa C paCTBOpaMu KHCIIOT H IIIGJIO‘IGfI, IMPpOBCACHUC OIIBITOB,
WINIIOCTPUPYIOIUX IMMPUMEPBI OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/IC,
PCaKIH PaA3JIOKCHUA, COCI[I/IHGHI/ISI).

Meoscnpeomemmuoie cesa3u

Peanuzamuss MeXNpeIMETHBIX CBS3€M TpU H3Y4YEHUH XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS YePe3 UCIIOIH30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHSATHH, TaK
U TIOHSATUM, SBJISIONIMXCA CHUCTEMHBIMH ISl OTIEJBbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO6mue ecTecTBEHHO-HAYYHbBIC MIOHATHS: HAyYHBIN (PaKT, rUIoTe3a, TEOpHUs, 3aKOH,
aHajgu3, CHUHTE3, KiaccHu(UKaIusi, TepPUOAUIHOCTh, HAOIIOJACHUE, DSKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICTIb, SIBJICHUE.

®dusukKa: Marepus, aToM, DHJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, HU30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJJISKTPUUCCKUN 3apsij, BEIICCTBO, TeJo, 00BeM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PU3MUeCKue BEIWYHHBI, CAUHUIIBI U3MEPCHUS,
KOCMOC, IIJIaHETHhI, 3Be3/1b1, COIHIIE.

buonorus: poTocuHTes, ABIXaHUE, OMOChEpa.

['eorpadus: atmocdepa, rumpocdepa, MUHEpATbl, TOPHBIE MOPOABI, TOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peakIus

[Tepuonuueckuit 3akoH. Ileproamyeckass cucTeMa XHUMHUYECKUX 3JEMEHTOB
JA.N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHCHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX IMEPHUOJIOB, Kalus, KaJdbIUs U UX COCAUHCHUU



B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B [lepnoanueckoi CUCTEME U CTPOEHUEM KX
aTOMOB.

Ctpoenue BemecTBa: BUAbl XUMAYECKOW CBSI3U. THUITBI KPUCTAIIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUNA KPUCTAUIMYECKON PEIIETKH W BHAA
XUMHUYECKOU CBS3H.

Knaccudpukanys u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCA K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCUHEHUN,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccudpukanus XUMUYECKMX pEaKIMi 1O  pa3jIUM4HbIM  MpU3HAKaM (110
YUCIy M COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEII0BOMY 3 dekTy, mo
U3MEHEHUIO CTEMEHEH OKHUCICHUS XHUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTajiu3aTtopa). OK30- M DJHJIOTEPMUUYECKHE PEaKINH, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[lonsiTue o0 ckopocT Xumudeckod peaknuu. [lonarue o0 00paTUMBIX
U HEOOPATHUMBIX XMUMHUYECKHX peakiusaX. [[OHSTHE O TOMOTE€HHBIX U TeTEPOTCHHBIX
peakuusix. Ilonatue o karanusze. IloHATMe O XUMHUYECKOM paBHOBeCHMU. DAKTOPHI,
BIUSIONINE HAa CKOPOCTh XUMHUYECKOW PEaAKIUU U TOJIOKEHUE XUMUYECKOIO
PaBHOBECHHI.

OKHUCINTENBHO-BOCCTAHOBUTEIbHBIC peaxkuuu, AIEKTPOHHBIN OajaHc
OKUCJIMTETbHO-BOCCTAHOBUTEIbHOU peakinu. COCTaBlIeHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMI C UCIIOJIH30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopusi 3AEKTPOJUTHUYECKON AUCCOUMALMU. OJIEKTPOJUTHI W HEIJIEKTPOIUTHI.
Katvonsl, anuoHbl. MexaHW3M JOUCCOLIMAIIMM BEIIECTB C PA3JIMYHBIMU BHUJIAMU
xumudeckon cBsi3u. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu noHHOTO OOMEHa. YCJIOBHS MPOTEKAaHMWs pPEAKIMM HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllCHHBIE MOHHBIE ypaBHEHUS peakiuil. CBONCTBA KUCIOT, OCHOBAHUI
U COJICH B CBETE MPEJCTABICHHUHN 00 AIEKTPONMTHIECKON nucconuanui. KauecTBeHHBIC
peakiuu Ha UOHBIL. [IoHsITHE O THAPOIIN3E CONEN.

Xumuueckuii s3Kcnepumenm:
O3HAKOMJICHME C MOJENSMHU KPUCTAUIMYECKUX PEHICTOK HEOPraHUYeCKHX
BEIIIECTB — METAJUIOB U HEMETAJUIOB (IpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJI0pHIa

HaTpusl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeakIMu OT BO3JCUCTBUS
pa3IMYHBIX (DAKTOPOB, MCCIACAOBAHUE DSJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npoiecca JAUCCOLUMAIIMA  KHUCIOT, Iejaoded M coJyiell (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMATEPUAIIOB), MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHUS
peakiuii HoHHOTro oOMeHa (oOpa3oBaHUE OcaJiKa, BBIJEICHUE ra3a, 00pa3oBaHUE BOJIBI),
OTBITOB, WITIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKIIUi
(ropeHue, peaklMu Pa3JIOKECHUsS, COCIUHEHHUS), pPaClO3HABAaHUE HEOPTaHMYECKUX
BEIIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha MOHBI, PEIICHUE YKCIIEPUMEHTATIbHBIX
3a/1ad.

HemeTtasibl ¥ MX COeIMHEHUS

O6u1as xapakTepucTUKa rajnoreHoB. OCOOEHHOCTU CTPOSHHS ATOMOB, XapaKTEepPHbIE
creneHu okuciienusi. CTpoeHue 1 pu3nueckue CBOMCTBA MPOCTHIX BEILIECTB — FAJIOTEHOB.
XUMHUYECKHE CBOWCTBA Ha ImpuMepe xJopa (B3auMOAEHCTBHE C MeTajulaMu,



HEMeTalaMH, 1enoyamu). XimopoBoaopoa. ColisiHasg KUCJIOTa, XMMUYECKHE CBOWCTBA,
MoJIy4eHHe, MpUMeHeHue. JlelicTBre Xjopa U XJIOpOBOAOPOJa Ha OPraHU3M YeJIOBEKa.
Baxuenmme Xxnopuapl 1 UX HAX0XKICHUE B IIPUPO/IE.

O61as xapakrepuctuka 3neMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOECHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Crpoenre W (u3MUECKHEe CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U CEPBL
AnnoTtpornHele MOAM(GUKALMM KUCIOpoAa W cepbl. XUMHUYECKHUE CBOWCTBA CEPBHI.
CepoBoniopos, cTpoeHue, (pU3NYecKue W XUMHUYecKue CBOMCTBA. OKCHIBI Cepbl Kak
MPEACTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KHUCIIOTa, (PU3MYECKHE M XUMHUYECKHUE
CBOICTBa (00IIME KaK MPeACTaBUTEINS Kilacca KUCIOT U crerudpuyeckue). XUMHUUIECKUe
peakiuu, Jexallue B OCHOBE MPOMBIIUIEHHOTO CIOc00a MOJyYeHUs CEpPHOM KUCITOTHI.
[Ipumenenue. Conn CepHOM KHUCIOTHI, KauyeCTBEHHas peaklMs Ha Cylb}ar-HoH.
Haxoxnenue ceppl W €€ COECIMHEHUH B TMpUpojie. XHUMHUYECKOE 3arpsi3HEHHE
OKpYXalollel cpeibl COCMHEHUSIMH cepbl (KUCIOTHBIC TOXKAM, 3arps3HEHUE BO3ayXa
1 BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAIICHUS.

O6mas xapakrepuctuka 3aemMeHToB VA-Tpynmnbel. OCOOEHHOCTH CTPOSHHUS! AaTOMOB,
XapaKTepHbIE CTETIEHU OKHCIICHHUS.

A3oT, pacmpocTpaHeHHe B Mpupojie, (u3nyeckue M XUMHYECKHE CBOWCTBA.
Kpyrosopot azora B mpupoge. AMMHAK, €ro (uU3NYECKHe W XMMUYECKHE CBOMCTBA,
NOJIy4eHHE u IpUMEHEHHE. Conu aMMOHHSI, ux busnueckue u
XMMHYECKHE CBOWCTBA, NpuMeHeHHe. KauecTBeHHas peakius Ha HOHBI aMMOHHS.
A3OoTHas KHCIIOTa, €e MojydeHue, (GpU3ndeckue U XUMHUYEeCKHue CBOMCTBa (00IIue Kak
IpeICTaBUTENS Kilacca KUCIOT U crienuduyeckue). VMcnoap30BaHre HUTPATOB U COJIEH
aMMOHHMSI B KauyecTBE MMHEpaJbHBIX ynoOpeHud. XUMHUYECKOEe 3arps3HeHUE
OKpYXalollel cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE OXK]IU, 3arpsi3HEHUE BO3/1yXa,
MIOYBHI U BOJIOEMOB).

docdop, amrorpornHsie Moaudbukanuu dochopa, Gu3NUECKHEe U XUMHYCCKHE
cpoiictBa. Oxkcug dochopa (V) wu  dochopHas kuciora, QGUINIECKHE MU
XMMHUYECKHECBOWCTBa, TmonydeHue. Vcmons3oBanue  (docharoB B KadecTBe
MUHEPAJIbHBIX YI00PESHUH.

O6mmas xapakrepuctuka aneMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTETICHU OKHCIICHHUS.

Yraepoa, aaoTponHble MOAU(PUKAIIUHI, PACIPOCTPAHEHHUE B IPUPOAE, (PU3NUECKUE
U XUMHUYecKue cBoicTBa. AxcopOuus. KpyroBopor yrnepona B mpupoge. Okcuibl
yriaepona, ux GuU3NYecKue U XMMHUECKHUE CBOMCTBA, IEUCTBUE HA KUBBIE OPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. OJKOJOTHYECKHE MpOoOJIeMbl, CBSI3aHHbIE C OKCHIOM
yraepoga (IV), rumote3a rmo6anbHOTO MOTEIUICHUS KIWMAaTa, MAPHUKOBBIA 3P (HEKT.
VYronbHas KHUCIOTa U €€ COJM, UX (PU3NYECKHE M XMMHYECKHE CBOMCTBA, MOTYy4YCHHE
n npumeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIJIEHHOCTH M CETLCKOM XO35HCTBE.

IlepBoHauanbHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUAX
yriepoaa (MeTaH, 3TaH, STUIIEH, alleTWICH, 3TaHOJ, TJIMIEPUH, YKCYCHAas KHUCIOTA).
[TpupoaHbIe HCTOYHUKHN YTIIEBOAOPOAOB (YTroJb, MIPUPOAHBIN Ta3, HEPTH), MPOITYKTH UX
nepepadboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH.

[TorsiTHE 0 OMOJIOTMYECKHN Ba)KHBIX BEMIECTBAX: KUpaX, OCNKaX, YriieBoJgax — U UX



pOJIM B KU3HU 4YeJlOBEKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHMYECKHUX
COCAVUHEHUN.

KpeMHuii, ero ¢pusnyeckue 1 XMMUYECKHE CBOICTBA, MOJIYYCHHE U MPUMEHEHUE.
CoenuHenus: kpeMHusi B npupone. OO0mume npencrasieHus o0 okcuiae kpemuus (V)
M KpeMHueBoW kucinore. CuHlIMKaThl, HMX HCIOJb30BaHUE B ObITY, MEAUIIMHE,
MPOMBIIIIEHHOCTH. BaskHel1ne cTpouTenbHble MaTEPUAIIbI: KEPAMHKA, CTEKIIO, LIEMEHT,
O0etoH, xene300eToH. I[IpoOiembl ©€30MaCHOTO HCHOJB30BAHUS  CTPOUTENIBHBIX
MaTepHalioB B MOBCETHEBHON KU3HU.

Xumuyeckuii SKCnepuMenm:

u3ydyeHre oOpa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI,
NPOBEJICHNE KAYECTBEHHBIX PEAKLMM Ha XJIOPHUA-HUOHBI U HaOIIOJCHUE MPU3HAKOB UX
NPOTEKaHMsI, OMbBITHI, OTpaXkaronirue (HPU3NYeCKue MU XUMHUYECKHE CBOMCTBA rajoreHOB
U HMX COEIMHEHMH (BO3MOXHO MCIOJIB30BAHUE BHIEOMATEPHAIIOB), O3HAKOMJICHUE
c oOpa3uaMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMIIEHHE € o0paslamMu cepbl U €€
COEMHEHMSIMU (BO3MOXHO HMCIIOIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOIEHHE ITpoliecca
oOyTrIMBaHUs caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUEHUE
XUMHYECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, MPOBEJACHHE KayeCTBEHHOU
peakuuu Ha Ccyiab(paT-MOH U HAOIIOJEHHE NpPU3HAKA €€ NPOTEKaHWUs, O3HAKOMJICHHE
¢ (¢u3MUecKuMHU CBOMCTBaMU a3oTa, (ochopa u wux coeguHeHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIOB), 00pa3laMu a30THBIX U (POcPOpHBIX yTOOpEHUi,
HOoJy4YeHHe, coOMpaHue, paclio3HaBaHUE U H3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEJIECHUE
Ka4eCTBEHHbIX PEAKIUIl Ha MOH aMMOHHUS U QocdaT-uoH U H3ydeHHE MPHU3HAKOB UX
NpOTEKaHUsl, B3aUMOJEHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbIO
(BO3MOYHO HCIOJIb30BaHNE BUAEOMATEPUAIIOB), U3YUEHHE MOJENIEH KPUCTAIUIMUECKUX

pemieTok anMmasa, rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopoimu
PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHBOTrasa,
nojiyueHue, coOupaHue, paclo3HaBaHWE W M3YYCHHE CBOMCTB YIJIEKUCIIOTO Trasa,
NPOBEJICHNE KAYECTBEHHBIX pEaKIuid Ha KapOOHAT M CUJIMKAT-UOHBI W H3YyUYCHHE
OPU3HAKOB  HUX  MPOTEKAHUS, O3HAKOMJIEHME C  OPOAYKIHEH  CHIMKATHOMN
IPOMBILIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxHeimune
HEMETAJUJIbI U KX COEAUHEHUS.

MeTauiibl 1 X COEeTUHEHMSI
OO6mas XapakTepUCTUKA XHMHYCCKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUHM WX
nosioxxkenusa B llepuoanueckont cucreme xumuueckux siemeHToB J[.M. MenneneeBa u
cTpoeHus atoMoB. CTpoeHHE MeETaIoB. MeTamnueckas CBSI3b M METaJUIMYECKast
KpUCTAJUIMYECKass pEIIeTKa. DJCKTPOXHUMHYECKUM psii  HANpsSHKEHUM  MEeTaJljIoB.
du3nYecKue 1 XUMUYECKHUE CBOMCTBA MeTauIoB. OO0I1IKe CITOCOObI MOJYYEHUs] METaJIOB.
[TonsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uH. CIIIaBbI
(cTanp, 9yT'yH, TIOpATIOMUHNN, OPOH3a) U UX MPUMEHECHHUE B OBITY M IPOMBIIIUICHHOCTH.
[[lenounble Mmetamabl: mnonoxkeHue B Ilepuoguyeckod cUCTEME XUMHYECKUX
anemeHTtoB J[.MI. MeHnneneeBa, CTpOEHHME HMX aTOMOB, HAXOXJICHUE B IPUPOE.
dusnueckue U XUMHUYECKUE CBOMCTBa (Ha mnpuMepe Hatpus U kanusi). OKCuabl U
TUJIPOKCHIBI HATPUS U Kanus. [[puyMeHeHrne MeTOYHbIX METAJIJIOB U UX COCTUHECHUN.
[[lenoyHO3eMeENbHBIE METAJIJIBI MATHUN M KJIBLUN: TToN0xkeHue B [leprnoanyeckoit



cucreme xuMudeckux siemeHToB .M. Menzaeneesa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupone. PU3NUYECKUE U XUMHUYECKUE CBOMCTBA MarHus W Kajablusd. Baxueumue
COCIMHEHUs Kanblusi (OKCHJ, THAPOKCHI, coyin). KecTKOoCTh BOIBI U CHOCOOBI €€
YCTpPaHEHUS.

AnromMuHuii: nojoxeHue B llepuonnueckodl cucTeMe XHUMHYECKHX 3JIEMEHTOB
JA.W. Menneneesa, CcTpoeHHE aroMa, HaxOoXIAeHUE B npupone. dusnueckue u
XUMHYECKUE CBOMCTBa amtoMHHMS. AMQOTEpHbIE CBOMCTBA OKCHAA M TUAPOKCHAA
AITIOMHHHSL.

Kenezo: mnomoxenune B Ilepmonnueckoll CHCTEME XUMUYECKHUX DJIEMEHTOB
JA.. MenneneeBa, CTpoeHHE aTroMma, HaxoxXiAeHue B npupoae. Dusuyeckue
U XUMHUYECKHe CBOMCTBA xkeme3za. Okcunapl, rupokcuabl u conu xenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyUYCHHUE.

Xumuueckuil sKcnepumenn:

O3HAaKOMJIEHHE C 0OpaslaMy META/UIOB U CIUIABOB, MX (PM3HYECKUMH CBOMCTBaMH,
M3y4YCHHEC  PE3yJIbTATOB  KOPPO3MHM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHHE
BHIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOIEHCTBHSI OKCHIA KaIbIHs U HATPUS C BOJON
(BO3MOYHO HCIIOJIb30BaHKE BUIEOMATEPHAIIOB), HCCIICIOBAHUE CBOUCTB KECTKOM BOJIBI,
MpoIecca TOPEHNUS JKeie3a B KUCIopoie (BO3MOXKHO UCIIOIb30BaHUE BHICOMATEPHUATIOR),
IPU3HAKOB IIPOTEKAHMS KAUE€CTBEHHBIX PEaKIUil Ha HOHBI (MATHHUS, KaIbIIHsI, aTFOMUHHS,
nuHka, sxenesa (1) u xemesa (I1), meau (I1), HaOmoaeHHe W omHMcaHUE MPOIECCOB

OKpalIMBaHUA IINIAMCHN MOHAMU HATPHUA, KaJIWA U KaJIbIIWA (BO3MO)KHO HCIIOJIB30BAHHC
BI/I,ZIGOMaTepI/IaJIOB), HCCJICA0OBAaHHUC aM(l)OTepHBIX CBOMCTB T'MAPOKCHUIa aAJIIOMUHUSA
T'MAPOKCHUAa IHWMHKA, PCIICHHUC JSKCIICPUMCHTAJIBHBIX 3addd II0 TCMC «Baxwueiue
MCTaJJIBI 1 UX COCOUMHCHU.

XuMHA ¥ OKPYKawas cpeaa

BemectBa u Marepuasibl B TOBCEIHEBHOM JKM3HHM 4YelOBEKa. be3ornacHoe
UCITOJIb30BaHUE BEIIECTB M XHUMHUYCCKMX peakuuii B ObITy. IlepBas momomis mpu
XUMHUYECKHX 0KOTax U OTPaBJICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKaromed cpenbl (mpeaenbHas JomycTUMas
KoHIeHTpauus BeuiecTB (nmanmee — IIJIK). Ponb XUMuUM B pelIEHUH 3KOJOTMYECKUX
pooIIeM.

Xumuueckuti sxcnepumenm.:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABBl METAJUIOB, IOJMMEPHBIC
MaTepuaihbl).

Meoicnpeomemnvle céa3u

Peanuzamuss MeXnpeaMETHBIX CBA3€M NpU HM3Yy4eHUH XUMUUM B 9 Kiacce
OCYILIECTBIISIETCS] YEPE3 UCIOIB30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MMOHATHI, TaK
U TIOHATHM, SIBISIOIIAXCS CHUCTEMHBIMHU ISl OTIEJIBHBIX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHBIC MTOHSATHUS: HAYYHBIH (PaKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHajau3, CHUHTE3, KIacCUPUKAIMUs, NEePUOAUYHOCTb, HAOIIONCHUE, HSKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJEIb, SBJICHHUE, MAPHUKOBBIM A(PEKT, TEXHOIOTHS,
MAaTEepHUAJIBL.



dusnka: Marepus, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TOIIHI,
PaANOaKTHBHOCTh, MOJICKYJA, DJICKTPHUCCKUI 3apsij, MPOBOJIHUKH, MMOTYIPOBOJIHHUKH,
TUDIICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJI0, 00HEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KPUCTAJUIMYECKAs pEIMIeTKa, CIUIaBbl, (U3HYCCKUE
BEJIMYHMHBI, CAUMHHUIIBI W3MEPCHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IIHI,
Connue.

buonorusi: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, HDKOCUCTEMA, MHUHEpAIbHBIC
yIOOpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpayibl, TOPHBIE MOPOJbI, MOJE3HBIC
HCKOIIaeMbIE, TOTJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHMUA

W3ydyeHne XMMHMHM Ha YpOBHE OCHOBHOI'O 00mIero oOpa3oBaHMsI HaIlpaBIEHO
Ha JOCTIKEHHE OOYYaroIMIMMHCS JUYHOCTHBIX, METANpPEeIMETHBIX U MPEAMETHBIX
pE3yJIbTaTOB OCBOCHHUS yU€OHOIO MpeIMeETa.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIEC PE3yJIbTaThl OCBOCHUS IMPOTrPaMMBl OCHOBHOT'O 00IIEro 0Opa3oBaHuUs
JOCTUTAIOTCS B XO0Jie OOyYeHHsS XHMHH B CIUHCTBE Y4YCOHOW M BOCIHTATEIbHOMN
JESATEITBHOCTH B COOTBETCTBHH C TPAIUITMOHHBIMH POCCHHCKUMHU COIMOKYJIBTYPHBIMH 1
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMH B 00IIIECTBE IIPABUIIAMH U HOPMaMHU
TIOBEJICHHSI M CITIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COLIMATTU3AIINH
00yJaronuxcsl.

JInaHOCTHEIE pe3ybTaThl OTpaXkaroT TOTOBHOCTD 00 yJaroIuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPHUCHTAIIMH M PacCIIMpEHUE
OIIBITA JIESATEIILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTEYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICJIUI0, TIOHMMaHWs 3HAYCHUS XUMUYCCKOW HAayKd B IKU3HH
COBPEMEHHOTO  OO0IeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHON uHMOpMaIen
O TIEPEIOBBIX JIOCTIKCHHUSAX W OTKPBITHSIX MHPOBOM W OTCUSCTBCHHOH XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) TPA’KIAHCKOr0 BOCITUTAHMS

MPEJICTABJIEHNS O COUMAIBHBIX HOPMAaX M MPaBWJIAX MEXKJIMYHOCTHBIX OTHOILIEHUN
B KOJUIEKTHBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUYECKOM W JPYIMX BHAAX JESATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM JEATENbHOCTH TMPU  BBINOJHEHUH  Y4YEOHBIX,
MMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU YYeOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOLECCE ITOU
y4eOHOM NesITeIbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MOBEACHUE U TOCTYNKU CBOUX



TOBApPHUILEN C IO3ULMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYE€TOM OCO3HaHUA
[IOCJIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUX TNPEACTABICHUNA O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISAIOIIMX OCHOBY
JUIsl TIOHMMAaHUS CYIIHOCTHM HAy4yHOM KapTHUHBI MHUpa, MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NPHUPOIBI, B3aUMOCBA3AX UYEJIOBEKA C IMPUPOJHOU CPEAOH,
O pOJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITIO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYYEHUWE HOBBIX 3HAHHUM IO
XUMHH, HEOOXOAUMBIX ISl O0BSICHEHUSI HAOII0AaeMbIX MPOLECCOB U SIBJICHUM;

NO3HABaTEIbHOM, MHGOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOW pabOThl ¢ YUeOHBIMH TEKCTAMHU, CIIPABOYHOMN JUTEPATYypOM,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMHU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTepeca K OOYy4YeHMI0O M TIO03HAHWIO, JI0O03HATEIBHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K caM000pa30BaHUI0, IPOEKTHON M UCCIIEI0BATEIbCKON EATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS 00y4YeHHs B AaJIbHEUIIIEM;

4) popMupOBaHUSI KYJbTYPbI 3/10POBbSI:

OCO3HAHMS IIEHHOCTU >KWU3HH, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3/0POBBIO,
YCTaHOBKM Ha 3JI0pPOBBIN 00pa3 >KM3HU, OCO3HAHUS MOCIIECCTBUN U HETIPUATHS BPEIHBIX
npuBblYeK (ymoTpeOJIeHHs ajKorojsi, HApKOTHUKOB, KypEeHHs), HEOOXOAUMOCTH
coOMIO/IeHUsT MpaBUJl OE30MACHOCTH TPU OOpAIEHUH C XUMHUYECKHMMH BEUIECTBAMHU
B OBITY U peajbHON KU3HH;

5) Tpy/10BOro BOCIIUTAHMSA:

MHTEepeca K MPAKTHUYECKOMY HW3YYCeHHIO Tpodeccuid m TpyAa pa3IndHOTO pPoja,
yBOKEHUE K TPYAy U pe3ysbTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS TIPEIMETHBIX 3HAHUU MO0 XUMHUHU, OCO3HAHHOTO BHIOOpA WHIMBHIYAITBHON
TPaeKTOPHH TIPOJOJDKEHHUST O00pa3oBaHUA C yYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
podeCCUOHATBPHON JIEATEIBHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH
aIaNITUPOBATHCS B IPO(ECCUOHATILHOU CpeJIe;

6) 3K0JIOrHYeCKOro BOCTIMTAHUSI:

HKOJIOTHYECKHU 1€JIE€CO00Pa3HOTr0 OTHOIIECHUSI K MPUPOJIC KaK MCTOYHUKY KU3HH
Ha 3emMJie, OCHOBE €€ CYILIECTBOBaHMUSI, IOHUMaHUs LIECHHOCTH 3I0pPOBOr0 U 0€30MacHOI0
oOpaza J>KW3HH, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY
U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOJIFOJICHUS MpaBUil 0€30MacCHOTO
MOBEJICHUSI TTpU pabOTe C BEIIECTBAMHU, & TAK)KE B CUTyallUAX, YTPOKAIOIINX 30POBBIO
U JKU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMS, MOJy4aeMble MpPU H3YYECHUH XUMHH,
JUISL PELIEHUs 3aJad, CBS3aHHBIX C OKPYKAIOUIEW NPUPOAHOM CpPEIOW, IMOBBIIICHUS
YPOBHSI 3KOJIOTUYECKON KYJIBTYpPbl, OCO3HAHUSA TJI00ATBHOTO XapaKTepa HKOJTOTHUECKUX
mpo0IeM U MyTel UX perieHus TOCPEICTBOM METO/IOB XHMUH;

JKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOW MPAKTUKE



METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe = MeTanmpeIMETHBIX  PE3yJbTAaTOB  BBIACHSAIOT  3HAYMMBIE
st GOPMHUPOBAHUS MUPOBO33PEHUS OOILIEHAYYHbIE MMOHATHUSA (3aKOH, TEOpUsl, MPUHLHIL,
TUIOTe3a, (PaKkT, cucreMa, Mpouece, SKCIEPUMEHT U APYroe), KOTOPHIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAaY4YHBIX YUEOHBIX IPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUW M3 3THUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAy4yHOM KapTHHE MHpa, U
yHUBEpCAJIbHbIE  ydyeOHble  jAelcTBUs  (IO3HABaTeJIbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), KOTOpBIE 00ecreunBaoT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOHN AESATEIbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE Y4eOHbIe NelCTBUSA
ba3oBble Jornueckue aeicTBUA:

YMEHHE HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] P OCBOCHUM 3HAHMIA:
PacKpbhIBaTh CMBIC] XMMHUYECKHX TMOHATHH (BBIACIATh HUX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMU TOHSATUSIMU), HUCIOJB30BATh MOHATHUS JJIs
OOBSICHEHUS OTJEIbHBIX (PAKTOB M SBJICHWM, BHIOMpPATh OCHOBAHHUS W KPUTECPUU JJIS
KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIUM, YCTaHAaBIUBAThH
MPUYMHHO-CIICICTBEHHBIE CBS3U MEXKAY OOBEKTaMU H3YUYCHHS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHIYKTUBHBIC, JCAYKTHUBHBIC, 0 AHAJIOTHH), MPOBOJIUTH BBIBOJBI U
3aKJIFOUYCHUS

YyMEHHME TPUMEHSATh B MPOILECCEe TMO3HAHMS TOHATUS  (TIPEAMETHBIE U
METanpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIU, MCIOJb3YEMbIE B XUMHH,
nmpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XUMHUU MOJICJIbHBIC TPEICTABICHUS —
XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XuMu4eckas GopMysia U ypaBHEHUE XUMUYECKOM
peaKIuu — MpU pelieHnHd yueOHO-TI03HABATEIbHBIX 3a/1ayu, C YYETOM ATHUX MOICITbHBIX
MPEJCTABICHUN BBISBIATh M XapAaKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB W XUMHYCCKUX pEaKIui, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CJICACTBEHHBIC CBSI3M W IIPOTUBOPEUMS B H3YyYaAEMbIX
poIeccax U sIBJICHUSX.

Ba3oBnble ucciiegoBarejabCcKHe 1eCTBUSA.

YMEHHME MCIIOJb30BaTh IIOCTABICHHBIE BONPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KAa4eCTBE OCHOBBI JJisi (DOPMUPOBAHMS TUIIOTE3BI TIO MPOBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHHE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3allMd W  MPOBEICHUIO
YYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 X0JI0OM TPOIIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €TI0 PE3YyIbTaT, HOPMYTUPOBATH 00OOIICHHS U BHIBOIBI 10 pe3yIbTaTaM
MIPOBEJICHHOTO OTIBITA, NCCIIEOBAHUS, COCTABIIATH OTUET O MPOJICTaHHOM padore.

Pabora ¢ undopmanmeii:

yMEHHUE BHIOUPATh, aHATU3UPOBATHh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TAYHBIX
BUJIOB W (OpPM TPEACTaBICHUSA, MOTy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAy4HO-
MONYJISIpHAST JIUTEpATypa XMMHUYECKOTO COJEpKaHUsl, CIPABOYHBIE MOCOOUS, PECYpPCHI
NutepHera), KpPUTUYECKHM  OLICHUBATh IPOTUBOPEYMBYIO U  HEJOCTOBEPHYIO
uHpopmaIuio;



YMEHUE TMPUMEHSITh pa3IMYHbIE METOABl W 3alpoChl MpPU TMOUCKE U OTOOpe
MH(pOpMAIIMN ¥ COOTBETCTBYIOUIUX JTAHHBIX, HEOOXOJUMBIX JIJIsi BBITTOJTHEHUS YYEOHBIX
Y TIO3HABaTEIbHBIX 3aJay OMNPEIEIICHHOr0 THUMa, NPUOOpETEeHHE OIbiTa B 00JacTH
UCIIONb30BaHUs  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJAJCHUE
KYJbTYPOU aKTUBHOT'O UCIIOIB30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMAJbHYIO (GOpMY MpeACTaBICHUS WH(OpPMAIMU U WLIIOCTPUPOBATH
peraeMble 3a1a4i HECIOKHBIMU CXeMaMu, uarpaMMamu, Apyrumu popmamu rpaduku
1 MX KOMOMHAITUSIMY;

yMEHHE  UCIOJIb30BaTh U aHAJIM3UpOBATh B Ipolecce  ydeOHOU
U HUCCIEOBATEIbCKON NESITeIPHOCTH WH(OpMAIMIO O BIUSHUM MNPOMBIIIICHHOCTH,
CEJILCKOT0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEeH MPUPOTHON CPEIbl.

KoMMyHMKATHBHBIE YHHBepPCAJbHbIe y4eOHbIe TeiCTBUSI:

yYMEHHE 3aJ]aBaTh BOIPOCH (B XOJ¢ Jauanora M (Wid) AUCKYCCHH) IO CYIIECTBY
oOcyxaeMoii TeMbl, (POPMYJIUPOBATh CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOTHCHUS
MIPEUIOKEHHOU 3a/1a4u;

NPHOOPETCHUE OMbITa TNPE3CHTAIMU PE3YJIbTATOB BBITOJHCHHUS XUMHUYECKOTO
dKCIIEpUMEHTa (J1Ja0OpaTOPHOTO OIbITa, JA0OPATOPHOW pPabOTHI IO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4COHOTO TTPOCKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOM €O CBEPCTHHKAMH  ITO3HABATCIIBHOU
M MCCJICI0BATEIBbCKON JICSITCIbHOCTH MPU PEIICHUH BO3HHUKAIOIINUX MP00JIeM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBaHUS MO3UIUHN (00CYyXAeHHs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbI», KOOPJUHAIMS COBMECTHBIX EUCTBUI, ONpe/IeJICHUE KPUTEPHUEB
10 OIIEHKE KauecTBa BBIMOJIHEHHOW padOThI U APYyTHE);

PeryasiTuBHbIC YHHBepcajibHble y4eOHbIe IeiiCTBHSA:

YMEHUE CAMOCTOSTENIBHO OMNPENETsATh LEJIH JESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATeNIbHOCTh, BBIOMpaTh Haumbosee 3(P(EKTUBHBIC CIIOCOOBI pEIIeHUS YYEeOHBIX H
NO3HABATENbHBIX  3a7a4, CaMOCTOATENbHO COCTaBIAThH WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YUYETOM MOJYUYEHHUS
HOBBIX 3HAHMM 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUAX, OIICHUBATh
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEeJIH, YMEHHE HCIOJb30BaTh
Y aHAJIM3UPOBATh KOHTEKCTHI, MPEIJIaraeMbl€ B YCIOBUU 3aJIaHHIA.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJIEpKAHUS,
YCTaHOBIIGHHOTO JIAHHOU (enepalbHON paboueil mporpaMMo, BBIJEISIOT: OCBOSHHEIC
OoOydJaromMMHCS HaydHbIE 3HAHUS, YMEHHS W CIOCOOBI JEHCTBHM, crenuduueckue
U1 IpeAMETHON oOnactu «XuMHUs», BHABI JEATEIBHOCTU IO MOJYYEHHUIO HOBOTO
3HaHUS, €ro UHTEPIpPETAMU, TPEOoOPa30BaAHUIO U TPUMEHEHUIO B PA3JIUYHBIX YUeOHBIX
Y HOBBIX CUTYaIlUsX.

K xonny oOyuenuss B 8 kiacce y oOyuaromerocss OyayT cQOpMHpPOBaHBI
CJeAYIOIINE MPEIMETHBIE PE3yJIbTAThI 10 XUMHH:

pacKpblBaThb CMBICII OCHOBHBIX XUMHUYECKUX TOHSTUW: aTroM, MOJEKYJa,



XUMHYECKUN 3JIEMEHT, IMPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOIHAs
U HEOJHOpPOJAHAs), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs W MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCoBast JOJII XUMUYECKOTO DJIEMEHTA
B  COGAUMHEHUH, MOJIIPHbIA 0O0BEM, OKCHUJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaKiys, KIacCu(PpUKalus
pEeaKIuil: peakluy COCAUHEHNS, PEAKIUU PA3JIOKEHNSA, PEAKIIUU 3aMELIECHUs, PEaKIUun
o0OMEHa, HK30- ¥ SHJOTEPMUYECKHE PEAKLMH, TEIUIOBOM 3P (EKT peakuuu, apo aToma,
ANIEKTPOHHBIN CJOW aToMa, aTOMHAas OpOuTalb, PAJAUYyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAs W HEMOJSpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, AaHMOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLEHTHAs KOHLIEHTpAIUsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUNA U IPUMEHATH 3TH
NOHATUS NPY ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY MJIA COCTaBJICHHUS (POPMYIN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTpEJENITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIEHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COCJAMHEHMSX, NPUHAAJIEKHOCTh BEIIECTB
K OIpPEACICHHOMY KJIACCy COEAMHEHWH 1o (opmynaM, BUA XUMHUYECKOW CBS3U
(xOoBaJICHTHAsI M HIOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona /(.M. Menaeneesa: 1eMOHCTpUPOBATH
NOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT HX
noyioxkeHns B llepuonnueckoil cucTteMe, 3aKOHOB COXPAaHEHHMS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHs], 3aKOHAa ABOTraJpo; ONKCHIBAThH
U XapakTepu3oBaTh TaOmuuHyro Gopmy I[lepmoanueckold CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB: pa3iuyaTh IMOHATUS «rjaBHasg noxarpymnmna (A-rpynma)y U «noOo4yHas
noarpymnmna (b-rpynmna)», manble W OosblliMe MEPUOABI, COOTHOCUTH O00O3HAYEHMS,
KOTOphie uMeroTcs B Tabmuie «llepuoanueckass cucreMa XUMUYECKHX 3JIEMEHTOB
JI.1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sAnpa, o0Iee YHCIIO AIEKTPOHOB U PACIPECICHUE UX IO
3JIEKTPOHHBIM CIIOSIM);

KIacCu(UIUPOBATh  XMMUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peakiuuu (10 YWCIy MU COCTaBYy YYAacCTBYIOIIMX B pEaKUUU BEILIECTB,
0 TeTuIoBOMY (P deKTy);

XapaKTepHu30BaTh (OMUCHIBATh) OOIME XUMUYECKUE CBOMCTBA BELIECTB PA3INYHBIX
KJIACCOB,  IOATBEpPXKZas  ONMCAHWE INPHUMEPAMH  MOJICKYJSIPDHBIX  YPaBHEHHMU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH NPOTEKaHUS XUMUUYECKUX IIPEBPAIICHUN B PA3JINYHBIX YCIOBUIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl BEILIECTB,
MAaCCOBYIO JIOJII0O XMMUYECKOT0 3JeMeHTa 1no (HopMylie COEAUHEHHUS, MACCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJIUTh PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITH OCHOBHBIE OIEPALIU MBICIUTEIbHOU €SI TEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IeHne, CUCTeMaTH3aInIo, KIacCU(HUKAIMIO, BHISIBICHUE MPUYNHHO-
CJIE/ICTBEHHBIX CBf3€M — JJIl M3YyYEHHs] CBOWCTB BEILECTB M XUMUUYECKUX PEAKILIHM,
€CTECTBEHHO-HAYUYHbIE METO/Ibl O3HAHUS — HAOJI0IeHUE, U3MEPEHNE, MOICIUPOBAHME,
AKCHEPUMEHT (peasibHbIA U MBICIICHHBIN );



CJIeI0BaTh MpaBUJiaM TOJb30BAHMS XUMHUYECKON MOCYIOH U J1abopaTOpHBIM
o0opyZOBaHMEM, a TaKXKe MpaBUiaM OOpAILEHUS C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSAMU IO BBINOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB MO MOJTYYEHUIO U
coOMpaHuio ra3000pa3HBIX BEHIECTB (BOAOpPOAA U KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAECICHHON MacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TNPOBOAUTH XWMHYECKHE SKCIEPUMEHTBHI IO PACIIO3HABAHMIO PACTBOPOB IIENOYEH
1 KUCJIOT C TIOMOIIIBI0 MHANKATOPOB (JIakMyc, heHoadTaTernH, METHIIOPaHK U APYTHUe).

K konmy oOyuenus B 9 kJjacce y oOyuarmierocs OyayT chOpMUPOBaHBI
CJIEAYIOIINE MPEIMETHBIC PE3YJIbTAThI 10 XUMUH:

PaCKpBIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATHN: XUMUYECKUM DJIEMEHT, aTOM,
MOJIEKYJia, UOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XMUMHUYECKas pPEaKius, XUMUUYecKas
CBSI3b, TEIJIOBOM A((PEeKT peakiuu, MOJb, MOJSIPHBIA OOBEM, PacTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJIUTHYECKAS JTUCCOIMAIMS, PpEaKIMd HWOHHOTO OOMEHa,
KaTtaau3aTop, XUMHYECKOE paBHOBecHe, oOpaTHMble M HeOoOpaTUMBbIE peaKIluw,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN, OKUCITUTEh, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJIEHHE, aUIOTPONHs, aM(OTEPHOCTb, XMMHUYECKas CBs3b (KOBaJIEHTHAS,
MOHHAsI, METaJUIMYeCcKasi), KpUCTAJUIMYECKasi pelieTka, KOppo3us METaIOB, CIUIABBI,
CKOPOCTh XUMHUUECKOW peakiuu, TmpeaeabHo jgomyctumas koHueHtpamus [1JIK
BEIIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHATUI U IPUMEHSTH 3TH
HOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJHMKY MJIA COCTaBJICHHUsS (POPMYIN BEUIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpENENATh BaJE€HTHOCTb M CTENEHb OKHUCIEHUS XHUMHUYECKHX JIIEMEHTOB
B COEJUMHEHHSIX PA3IUYHOrO0 COCTAaBa, MPUHAMIECKHOCTh BEIIECTB K OMNPEICICHHOMY
KJIACCy COEIMHEHMM 1Mo QopmynaM, BUJ XUMUYECKOW CBs3M (KOBAaJIEHTHAs, MOHHAS,
METaJUIM4eCcKasi) B HEOPraHWYECKUX COCIUHEHUSX, 3aps] HOHAa MO0 XHWMHYECKOU
dbopMye, xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

pacKpbIBaTh CMBICJI [Tepnognueckoro 3aKOHa .. Menpeneera
U IEMOHCTPUPOBATH €ro MOHUMAaHKE: OMUCHIBATh M XapaKTEPHU30BaTh TAOIMUHYIO (hopMy
Ilepuognyeckoil cUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3jinyaTh IOHSATHUS «TJIaBHAs
noarpymmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)», manbie u Oombiue
MEPUOJIbI, COOTHOCHTh 0003HAUEHHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON Tabiuile,
C YMCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsij siapa, o0lLiee YUCao 3JIEKTPOHOB U PaClpeIeiICeHUE UX 0 3JIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH B I3MEHEHHH CBOWCTB DJIEMEHTOB U UX COCTMHCHU N
B MIpe/ieNaX MajblX NEPUOIOB U TJIABHBIX MOATPYIIl C YUYETOM CTPOEHHUS UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTH, HEOPraHWYeCKHe  BEIIeCTBa,

XUMUYECKHE peakiuu (M0 YUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
0 TEII0BOMY 3 (PEKTY, O UBMEHEHUIO CTENIEHEW OKUCICHUSI XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME U crenudUUecKue XUMUYECKHE CBOICTBA

MPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPXkK/Jas OMHCAHUE MPUMEPAMHU MOJICKYJSPHBIX



Y MOHHBIX YPABHCHHUH COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIHA;

COCTaBIIATh YPAaBHEHUS DJICKTPOIMTHYCCKOW TUCCOIMAIMK KHUCJIOT, IIeIoueh u
CoJIel, TIOJHBIC W COKpAICHHBIC YPAaBHEHUS PEAKIMi MOHHOTO OOMEHA, ypaBHCHUS
peaKInid, MOATBEPKIAOIINX CYIIECTBOBAHNE TEHETUICCKOMN CBI3U MEXKYy BEIICCTBAMU
pa3IMYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUIN MTOCPEICTBOM
COCTaBJICHHS SJICKTPOHHOTO OaaHca dTHX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOSHUS, BO3MOXHOCTH
MPOTEKAHUS XUMHYCCKUX MTPEBPAIICHUHN B PA3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XMMHUYECKOTO dJeMeHTa Mo (opMylie COSAMHEHHS, MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 0 YPABHCHHIO XMMHYECKOW PEaKIIHH;

coOI0IaTh TIPaBWJIA TIOJB30BAHUS XUMHUYECKOW TOCYJIOM H J1aOOpaTOPHBIM
o0opyloBaHMEM, a Tak)Ke MpaBWia OOpamleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBIMTOTHEHUIO JTJA00OPATOPHBIX XUMUYCCKUX OITBITOB 1O TIOJYUCHHUIO U
COOMpPAaHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

NPOBOAUTh PEAKIUH, TOATBEPXKAAIONINE KAUYeCTBCHHBI COCTaB Pa3IMYHBIX
BEIICCTB: pACIO3HABATh OIBITHBIM IyTEM XJIOPUAOPOMUA-, HOAMA-, KapOOHAT-,
docdar-, cunmkat-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHMS U MOHBI H3YYCHHBIX
METaJJIOB, IPUCYTCTBYIONIUE B BOJAHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTIIEPAIIH MBICTUTCIIBHOMN JCSITCIIBHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMATHU3AIIHNIO, BEISIBJICHHE IPUYHHHO-CIICACTBEHHBIX
CBSI3€H — JIJIS1 M3yUSHUS CBOMCTB BEIIECTB M XUMHUECKHUX PEaKIUid, ECTECTBEHHO -
Hay4YHbIE METOBI IO3HAHUS — HAOIOCHIE, N3MEPEHUE, MOICTUPOBAHHUE, SKCIIEPUMCHT
(peanbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KomuuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM Conepxanue oOy4eHUs
/o 4acoB o0yyaromuxcs
y4eOHOro npeaMeTa
IlepBoHaYaIbLHBIE XUMUYECKHE TIOHATHS
1.1 | Xumusg — BaxxHas 5 [Ipeamer xumuu. Pons XuMuu B )KU3HU PackpsiBaTh CMBICI U3yYaeMbIX MOHATHA.
001acTh YyejioBeKka. XUMUS B CUCTEME HayK. PackpriBaTh pOJb XUMUH B IPUPOJIC
€CTECTBO3HAHUS Tena u BemecTBa. @U3MYECKHUE CBOMCTBA | M )KM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
U TIPAKTUYECKON BEIIIECTB. ArperaTHOE COCTOSIHUE HayKaMHU.
JEATEILHOCTH BenecTB. ITonaTue o MeTonax no3HaHusa | Pa3nuuars 4HCTHIE BEIIESCTBA U CMECH;
yeJI0BEKA B XUMHHU. YHCThIE BENIECTBA U CMECH. OJTHOPOJIHBIEC U HEOJHOPO/IHBIE CMECH.

Crnioco0sI pa3iesieHus CMeceil.
Xumuueckuii IKCnepumMenm:
Llemoncmpayuu:

3HAKOMCTBO ¢ XMMHUUYECKOM MOCY0M,
C IpaBUIaMHu PabOTHI B 1abopaTopuu
U IpreMaMH# 00paIieHus ¢
71a00paTOPHBIM 000PYTIOBAHHEM.
dusnyeckue CBOMCTBa 00pa3IoB
HEOPTraHMYECKUX BEIIECTB — METAIIIOB
Y HEMETAaJUIOB.

CnocoObl pazfiesieHus: cMeceit
(punbpTpOBaHUE, BEIIAPUBAHUE,
TUCTHIUISIINSA, XpoMaTorpadus).

Paznuuarh Gpuzndeckrue u XUMUIECKUe
SIBJICHUSL.

CrenoBaTh aJITOpUTMaM UCIIOJIb30BaAHUS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOJII0JICHUS ¥ SKCIICPUMEHTA.
HaOmnromaTe v O1MchIBaTh 00 BEKTHI

IIpY TTPOBEJICHUH JIEMOHCTPALIUM

1 JTaOOPATOPHBIX OIBITOB 10 U3YYEHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aelIeHUs] CMECEN BEIIECTB.
[IpoBOANTE XUMUYECKUN IKCIEPUMEHT
MIPHY pa3/eIiCHUU cMecel (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIN) B X0OJI€




JlabopamopHvie onvimoi:

N3ydenue u onrcanne GU3MIECKUX
CBOICTB 00pa3I0B HEOPTaHUIECKHIX
BEIIIECTB.

N3ydenne cmoco0oB pa3aeneHus cMecei
(C MOMOIIBbIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. IIpaBuna pabotsl B 1abopatopuu
U TIpUeMbl 00panieHus ¢ 1a00paTopHbIM
000pyTI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKH TIOBAPEHHOMU COJIN)

IpaKTUYeCcKOil padoThl Ne 2.

CrneoBatTh NMpaBUIaM IMOJIb30BAHUS
XUMHUYECKOU MocyaA0i 1 1a00paTOpHBIM
000OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XMMUYECKMMU BEIIeCTBAMU
B COOTBETCTBUM C MHCTPYKLUEH

IPU BBIMIOJTHEHU U NMPAKTUYECKOU

pabotsr Ne 1.

BricTpanBaTh pa3zBepHyThI€ TUChMEHHBIE
U YCTHBIE OTBETHI C OTIOPOH

Ha MHGOPMALIHIO U3 yYeOHHMKA

U CTIPAaBOYHBIX MaTEpUaJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
annapar Kypca XUMHH

1.2.

BemecTBa
A XUMHUYECKUE
peaxknuu
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ATOMBI 1 MOJIEKYJIbI. XMUMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKHUX
aeMeHTOB. [IpocTbie U cloKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckast hpopmyra. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe MPU3HAKU XUMUYECKUX
pEaKInii, yCIOBUS UX TPOTEKAHUS.
OOBSICHATH CYIIHOCTh (PUBUUYECKUX

U XUMUYECKHUX SIBJICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJICKYJISIPHOTO YUEHUSI.
KnaccudummpoBaTs XuMmuyeckue
peakiuu (10 YKUCITY U COCTaBY
pearupyromx 1 00pa3yrommuXxcs
BEIIIECTB).

CocTaBnsaTh GopMyITbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEJICIISIThH
BaJICHTHOCTH 110 (hOpMysIam BEIIECTB.




KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuetsl o dhopmynamMm XUMHUYECKUX
COCIMHECHUN.

DU3NYECKUE U XUMUUYECKUE SBJICHUS.
XUMHUYECKas peakiusi U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHUYECKHE YPaBHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIIUii
(coenuHeHuMs1, pa3noKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHMYECKUX BEIIECTB — METAJIOB

Y HEMETAJIJIOB.

OO6pas31ipl BEemeCcTB KOJTUISCTBOM 1 MOJIb.
duznueckue sABJICHUS (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE W KOHJICHCAIUs
BOJIbI).

XUMUYECKHUE SIBJIICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOI IPOBOJIOKH,
B3aMMOJICICTBUE COJbI WU MeJIa

C COJIIHOW KHUCJIOTOM).

HaOnroieHre npu3HakoB NpOTEKaHUs

PaccraBnsaTh K03 puuueHTHI

B YPABHEHUSIX XUMHUECKUX PEAKITUH.
Habmronats u onuceiBaTh 00BEKTHI

IpU MPOBEACHUH IE€MOHCTpaIui

U 1Ta0OPaTOPHBIX OMBITOB.

[TpoBOAUTE BhIUMCIEHUS IO GOpMYIIaM
XUMHUYECKUX COCTMHCHUN U YpaBHEHUSM
XUMHYECKUX PEAKIIH.

[TprMeHSTh €CTEeCTBEHHO- HAY4YHbIE
METO/Ibl TO3HAHUS (B TOM YHUCIIe
Ha0JII0/IEHHE, MOJICIUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalliu
MBICTUTENBHOMN eI TENbHOCTH
(cpaBHEeHUE, KIacCU(DUKAITIS)
BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha nH(popMaIHio U3 yaeOHHKA

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
HCTI0JIb30BATh N3YUYCHHBIA TOHSITUNHBIN
amnmnapar Kypca XUMuu




XUMHYECKUX PEaKIUil (pazioKeHue
caxapa, B3aMMOJIECTBHE CEPHOI
KHUCIIOTHI C XJIOPUIOM Oapusi, MOTyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IIPY HarpeBaHUH, B3aMMO/ICHCTBHE
xenesa ¢ pactBopoM costu meu (1),
OnBIThI, WIITIOCTPUPYIOLINE 3aKOH
COXpaHEHUS MaCCHhI.

JlabopamopHvie onvimei:

Coznanue Mojiesneit MOJIeKyJ
(ILIapOCTEPIKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3iioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

Ha6monenne ¢pusndeckux (TuiaBieHue
BOCKa, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaGmronenre u onucanue mpu3HaKkoB
MPOTEKAHUS XUMUUECKUX PEaKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB, MAaCChI M KOJIMYECTBA BEIICCTBA;
MaCCOBOM O XUMUYECKOTO AIIEMEHTA
1o opmyIie COeTMHECHHS,




I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MacCCC
pPE€arcHTOB WK IIPOAYKTOB PCAKIIUN

Uroro no pazgeny

20

Baxueiimue npeacraBuTe M HEOPraHMYECKUX BelIEeCTB

2.1

Bosnyx. Kucnopos.
Ilonstue
00 okcugax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopona — sneMeHT u npoctoe
BelecTBo. HaxoxaeHue kucioposia

B Ipupo/ie, GU3NIECKUE U XUMUUECKUE
CBOICTBA (peakiuu ropeHust). OKCUIbL.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIy4EeHUS KUCJIOPO/ia B TaO0OpaTOpuu
U ipoMblInieHHocTH. Kpyrosopor
Kuciopoaa B npupojie. O30H —
AJUTOTPOIHAS MOAU(PUKALINS KUCIOPOIA.
TennoBoit 3 PeKT XMMUYIECKON peaKIyH,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

¥ SHAOTEPMUYECKHE peakiuu. Tormmumgo:
yrojib U METaH. 3arpsi3HeHUE BO3yXa,
yCHJIEHHUE TTapHUKOBOTO Y (dekTa,
pa3pylieHue 030HOBOIO CIIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeienieHue coaepKaHust
KHCIJIOPOJIa B BO3/IyXE

[Tonyuenue, cobupanue, pacrio3HaBaHKE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIHKY
JUTS COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYCCKUX
peaxiuii ¢ yaactueM KUCIopoJa.
XapakTepu30BaTh (OIHUCHIBATh) COCTAB
BO31yXa, (GU3NUYECKUE U XUMUUECKHE
CBOMCTBA KHUCIOPO/1a, CIIOCOOBI €T0
MOJIy4€HUs, IPUMEHEHNE U 3HaUYeHUE
B MIPUPOJIE U KU3HU YETIOBEKA.
CpaBHUBATh peaKIUU TOPEHUS

U MEIJICHHOTO OKUCJICHUSI.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/YyXa.

CnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPH UCTIOIH30BAHUH XUMUYIECKOMN
TOCYZBI 1 000PYIOBaHUS, & TAKKE
mpaBmIIaM OOpaIeHus ¢ TOPIOYHMHU
BEIIIECTBAMHU.

[TmarrpoBaTh U OCYIIECTBISATH




Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenue B3auMoIeHCTBUS BEILIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U ITPEKPALLECHUS TOPEHUS
(moxkapa).

JlabopamopHhuiii onvim.:

O3zHakomiieHHe ¢ 00pa3laMu OKCHI0B

Y OTIIMCAHUE UX CBOMCTB.
Ilpakxmuueckas paboma.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUEHHUE €T0 CBOWCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT0 JJIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

110 YPABHEHMSM XMMHYECKUX PEaKIUN

Ha TPAKTUKE XUMHUYECKHE
OKCIIEPUMEHTBI, IIPOBOIUTH HAOFOICHHSI,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MTPOBEIACHUN
71a00paTOPHBIX OIBITOB M TPAKTUYECKON
paboTHI.

BBIYHCIIATH KOJIMUECTBO BEIIECTBA,
o0BeM rasza 1o Gopmyam.

Y4acTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBaTh pa3BepHyThIC MUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nH(popMauio U3 yaeOHHKa

U CIIPABOYHBIX MaTE€pPHUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIM TOHATUNHBIN
anmapar Kypca XUMHH

2.2

Bopopon. Ilonsitue
0 KHCJIOTaX U COJISIX

Bogopon — 3neMeHT u npocTtoe
BelecTBo. Haxoxnenue Bogopoaa

B pupojie, GU3NIECKHE U XUMUYECKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kuciaotsl u conu.
MosnspHbliit 00beM Ta30B. PacueTsr

M0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIiBaTh CMBIC U3y4aeMbIX HOHATUI
Y IPUMEHATH 3TU NOHATHUS MIPU ONUCAHUU
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
XapakTepu30BaTh (ONMUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYEHUS,
MIPUMEHEHUE.

CobupaTh npubOp AJIsI MOTYUEHUS
BOJIOPOJA.

Hcrnonp30BaTh XUMHUECKYIO CUMBOJIUKY




Y PacliO3HaBaHUE BOJIOPO/A.
BzaumonenctBre BOIopo1a ¢ OKCUAOM
menu (II).

JlabopamopHuwiii onvim:
B3aumoaeincTBrue KUCIO0T C METaJIaMHU.
Ilpaxmuueckas paboma:

Ne 4. Tlomyyenue u coOupanue BOJI0po/a,
U3y4YEHHUE €0 CBOUCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WA 00BEMY;

00bEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIIeHUsST (DOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYICCKUX
PEAKLMK C y4aCTUEM BOJOPO/IA.
BEIMUCIIATh MOJIIPHYIO MAacCy BEIIIECTB;
KOJIMYECTBO BEIECTBa, 00bEeM rasa,
Maccy BellecTBa.

[TpoBOIUTE pacUeThl MO YPaBHCHUSAM
XUMHYECKUX PEAKIIHA: KOJTMYECTBA,
00beMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBuiiaM 0€30MaCHOM
paboTHI B TabopaTopuu

UCIOJIb30BAaHUU XUMHUYECKOU MOCYIbI

1 000pyAOBaHUS, a TAKXKE MPaBUIIaM
oOpallleHHsl ¢ TOPIOYMMHU BEIIECTBAMU

B OBITY.

[TmannpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHHS,
JIeaTh BHIBOJIBI IO PE3yJbTaTaM
AKCIICPUMEHTA. Y YaCTBOBATh B COBMECTHOM
paboTe B IpyIIe

2.3

Bopa. PactBopesl.
Iloasgarue
00 OCHOBAHUSIX

dusnueckue cBorcTBa BOALl. Boma kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackppIBaTh CMBICIT H3y4aEMBbIX ITOHATUI
Y IIPUMEHSTD 3TU MOHATHUS MIPU ONUCAHUN
CBOWCTB BEIIECTB U UX PEBPALLICHUN.




OcHoBaHus.

PactBOops1. Posb pacTBOpOB B mpupoae
Y B )KM3HU yenoBeka. KpyroBopoT Boasl
B MIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OXpaHa U OYHCTKA NPUPOJAHBIX BOI.

HacpliienHbie 1 HEHACHIIICHHBIE
pactBOpbl. PAaCTBOPUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BELIECTBA

B pacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:PacTBopeHHE BEMIECTB C
Pa3IM4YHON PaCTBOPUMOCTHIO.
B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM ).
HccnenoBanue pacTBOPOB KHUCIIOT

Y IIEJI0YEH ¢ TOMOIIbIO0 HHAUKATOPOB.
JlabopamopHhvie onvimwi
HccaenoBanme 0COOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBiieHE PaCTBOPOB

C OMPEAECITCHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOI'O BELIECTBA.
IIpakmuuyeckas paboma

Ne 5. IIpuroToBneHnne pacTBOPOB

C ONpPeAETCHHON MAacCOBOM JI0JIEH

XapakTepu3oBaTh (PU3NUECKUE

U XUMHUYECKHE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPUTEIIS B TIPUPOTHBIX
nporeccax.

CocTaBisaTh ypaBHEHUS XUMUYECKUX
peakiui ¢ y4aCTUEM BOJBI.

OOBSICHATB CYITHOCTH KOJIOTHYCCKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
IIPUPOTHBIX BOJI, CIIOCOOBI OYMCTKHU BO/IBI
OT MPUMeECEH, MEPBI MO0 OXPaHE BOJI

OT 3arpsi3HEHUSI.

[T1aHUpPOBATH U OCYIICCTRIISATh

HA PAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEIACHUU
71a060paTOPHBIX OMBITOB M MTPAKTUYECKON
paboTEHI.

CrnenoBath npaBmiiaMm 6€30macHON
paboThI B TabopaTopuu mpu
MCIIOJIb30BAaHUU XUMUYECKOH MOCY/TbI

1 000pyAOBaHMUS.

[TpoBOIUTE BHIYUCIICHUS C TPUMEHEHHEM
TIOHSITHS «MacCOBast IOJIsI BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BepHyThIC MICHMEHHBIC
Y YCTHBIE OTBETHI C ONOPOU




PaCTBOPEHHOTO BEILIECTBA.
Bviuucnenus:

C UCIIOJIb30BaHUEM ITOHITHS «MacCcOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha MTHPOPMALIMIO U3 yYEOHHUKA

Y CIIPAaBOYHBIX MaTEPUAIIOB, IPAMOTHO
VICIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COE€JIMHEHUH

11

Knaccuduxanuys HeopraHu4ecKux
coeaunenuii. Oxcuapl. Knaccudukarms
OKCHUJIOB: cOJIe00pa3yroiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTepHBIE)

U HecosieoOpasyroIue.

Homenknatypa okcunoB. dusnyeckue
1 XUMHUYECKHUE CBOMCTBA OKCHUJIOB.
[TonyueHnne okCHUIOB.

OcHoBanus. Knaccudukanust o0CHOBaHUIN:

IIEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBanuii. @u3nueckue
Y XMMUYECKHE CBOMCTBA OCHOBAHUI.
[Tosmmydyenue ocHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenxkiarypa kucnor. uzndeckue

U XUMHWYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue Kucior.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lonydyenue cosen.
['eHeTnueckas CBSI3b MEXKAY KJIaCCAMHU
HEOPraHUYECKUX COCIMHEHUN.

KnaccudunmpoBaTs nuzydaembie
BEIIIECTBA 110 COCTaBYy M CBOMCTBAM.
CocTaBisaTh POPMYIIBI OKCUIAOB, KHCIIOT,
OCHOBaHHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKJIAType.
[TporHo3upoBaTh CBOMCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOWCTB
W3yYEHHBIX KJIaCCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBmsiTh MOJICKYJISIPHBIC YpPaBHEHUS
peaxIuii, WUTFOCTPUPYIONIUX
XHUMHYECKHE CBOMCTBA U CITOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHUECKYFO
B3aMMOCBSI3b MEX]Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

10 YPAaBHEHHSM XUMHYECKUX PEaKIIUH.
[TmarrpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTBI, POBOJIUTH HAOIFOICHHSI,
JIeaTh BHIBOJIBI TI0 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TTPOBEICHUN




Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO6pa3ibpl HeOpraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX
BEIIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMONIBI0 UHIUKATOPOB.
N3ydenune B3auMOI€MCTBUSI KUCIIOT

C METaJUlaMHU, PEaKIMidi HEUTpaaInu3aluu.
BzaumonerictBre pactBopa cCEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[Tony4yeHnre HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHHE 0JIHOTO MeTalIa IPyTUM
U3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemienne sxcriepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHeHI1e KJ1acchl
HEOPTraHUYECKUX COCIUHEHUI.

Bviuucnenusa:mo ypaBHEeHUSIM XUMHYECKOU

peaKInu: KOJTNYECTBA BEIIECTBA, 00BEMA,
Macchl M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, MacCe pEarcHTOB
WJIM IPOAYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboTHI B TabopaTopuun

[P UCTIOJIb30BAHUHN XUMHUYECKOM
NoCyZbl U 000PYIOBaHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOMH

Ha MHGOPMALIHIO U3 yYeOHHMKA

U CIIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
MCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

Hrtoro no pazneny:

30




IHepuoanueckuii 3akoH u llepuognyeckas cucreMa xumudeckux djieMeHToB /I. M. Menaeneesa. CtpoeHue aroMmoB.
XuMmuyeckasi cBi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKLINH

[Tepunognueckuii
3aKOH

u [lepuognyeckas
cucrema
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

J1. . Menneneena.

7

[TepBble MONBITKH KiIaCCU(DUKALIUH
XHMHUYECKUX 3JIeMEeHTOB. [loHsTue

O TPYIIAX CXOJHBIX JJIEMEHTOB
(IeI0YHbIe U MIEIOYHO3eMEIbHBIC
METaJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bI).
DIEeMEHTBI, KOTOPbIE 00Pa3yI0T
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[Tepnonnueckuii 3axoH. [lepuognueckas
CUCTEMa XMMHYECKUX DJIEMEHTOB

.. MenneneeBa. KoporkonepuoaHas
U JUTMHHOTIEpHUOIHAS (POPMBI
[Teproandeckoil CUCTEMbI XUMUYECKUX
sanemeHTOB [[.1. Menneneena. [leproasl
Y rpynibl. OU3NUECKUI CMBICTT
MOPSIKOBOTO HOMEPA, HOMEPOB
NeproJia U TPYyMIIbI JJIEMEHTAa.
Ctpoenue atomoB. CocTaB aTOMHBIX
anep. N3oronel. DnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[lepuoanueckoi cucTeMbI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOIr0 3JIEMEHTA 10 €0
oJ10keHUI0 B llepuoanyeckont cucreme
JI.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca

PackpbIBaTh CMBICI IEPUOAYECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOIUIIBI
«llepuognueckas cucreMma XUMUYECKUX
aneMeHToB J[.M. MenneneeBay.
MoaenupoBath CTpPOCHHUE aTOMa,
SHEPreTUYECKUX YPOBHEHN U MOJYPOBHEM
MIPY MTOMOIIU PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypanui u 3JeKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH hU3HUECKHI CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI DJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKHUE FJIEMEHTHI
NEPBBIX TPEX NEPUOAOB, KaJui, KAJIbIIUI
U UX COECIMHEHUS IO TOJIOKEHUIO

B [leproanueckoii cucreme

JI.1. Menpeneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIIBHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUN

B ITpEJIENIax MaJbIX EPHUOJIOB U IIIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;




aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTUYECKUX U HEMETAJITNYECKUX
CBOICTB IO TpyNIiaM 1 NEPUOJaAM.
3nauenue [leprnoanueckoro 3akoHa

u [lepnoanueckoil CUCTEMbI XUMHUECKHUX
3JIEMEHTOB JJISl PA3BUTHSI HAYKHU U
npaktuku. .M. Menzaenees — yyeHbli
Y TpaXkJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A ITMHKA

C pPacTBOpPAMH KHUCJIOT U LIETOYEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY IIOMOILHA PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
Ta6muma «Ileproguueckas cucrema
XUMHUYECKUX JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol
O3znHakomIleHHe ¢ 00pa3iaMu METAIIJIOB
Y HEMETAJIJIOB

YyacTBOBaTH B COBMECTHOM paboTe

B M1ape WK IpymIe.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHPOpPMAILIMIO U3 y4eOHUKA U APYTUX
MCTOYHUKOB, B TOM yuciie UHTepHeTa

3.2

XUMHUUYECKAS CBA3b.
OKHUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBaA3b. KoBasieHTHasA
(momnsipHas ¥ HEMOJIAPHAsI) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. MoHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIE peakiuu. [Ipoiieccol

PackppIBaTh CMBICT N3y4YaeMbIX TOHSATHIA.
OnpenensTe BUA XUMUYECKOU CBSI3U

B COCIMHCHHM.

MonennpoBath CTPOEHUE MOJIEKYI

IIPY ITIOMOIIA PUCYHKOB, MOJENEH,
AJIIEKTPOHHBIX U CTPYKTYPHBIX POPMYI.




OKHUCJICHUS U BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUN YKCIIEPUMEHT: U3YUECHUE
00pa3IoB BEIIECTB METAJIOB

1 HEMETAJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCJIOT
U TIeJI0uel, MIPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnNBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3oKEeHUs, COCTUHECHMUS)

Hcnonp30BaTh XUMUUYECKYIO CHMBOIUKY
JJIsl COCTaBJIeHUs (pOpMYJT BEIIECTB,
AJIIEKTPOHHOTO OajaHca peakiiuil.
OnpenensTh CTENeHb OKUCICHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB 1O popMyiaMm
U COCTaBIIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 110 CTEIICHU OKHUCICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisaTh
KOA(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX
pEaAKIHI METOJIOM 3JIEKTPOHHOTO
OajaHca.

Habaronats XMMHYECKHUE OMBITHI

10 TUIaHY, aHAJIM3UPOBATH U JI€N1aTh
BBIBOJIBL.

HUcnons3zoBate UKT mig cozmanns
MO/IeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB 110 TEME.

BricTpanBaTh pa3BepHYThIC TUCHbMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaIHIo U3 yIeOHUKA U IPYTHUX
HWCTOYHUKOB, B TOM uncie MuTepHera

Hroro nmo pasgeay 15
Pe3epBHOe Bpemsi 3
OBLIEE YUCJIO 68
YACOB

110 ITPOI'PAMME




9 KJIACC

No
/i

Haumenosanue
pa3zenoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

Coneprxanue oOyueHus

OcCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

BemiecTBOo M XUMHYECKHE Pe€aKIun

11

IToBTOpEHue

U yriyoJieHue
3HAHUM OCHOBHBIX
pasaesnoB Kypca

8 knacca

5

[lepnonnueckuii 3akoH. Ileprnoanueckas
cCUCTEMa XUMHUUYECKUX DJICMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MIEPBBIX TPEX
MIEPUOJIOB, KaJIusl, KalbIUsi U UX
COCJIMHEHUH B COOTBETCTBUU

C MOJIOKEHHEM DJIEMEHTOB B
[lepnoauueckoi cucTeMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOU
CBSI3U. THIBI KPUCTATUTMYECKUX
pPEILIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTAIUTMYECKOU
PELIETKU Y BUJA XUMUYECKOU CBS3H.
Kinaccudukaius u HOMEHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCS

K Pa3JMYHbIM KJIACCAM HEOPTaHUYECKUX
COCJIMHECHMI, TEHETUYECKAs CBSI3b
HEOPTraHWYECKUX BEILECTB.

XapakTepu30BaTh XUMUUYECKHE FIIEMEHTBI
MEPBBIX TPEX MEPUOI0B, KAJIUS U KAJIbIIUS
T10 UX TOJIOXKEHUIO B [lepronnyeckoi
cucteme JI. . Menneneena.
KnaccuduuupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA N3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh O00IINE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPXKIATH CBOMCTBA MPUMEPAMHU
MOJICKYJIIPHBIX YPABHEHU XUMUYECKUX
pEaKIuu.

OnpenensaTh BUL XUMUUECKOU CBSI3U

Y TUTI KPUCTAJUTMYECKOU PEIIETKH
BCILICCTBA.

[Iporao3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHHUS.
BricTpanBaTh pa3BepHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMalnio U3 yueOHHKa

Y CIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO




Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJCIISIMU
KPUCTAJUTUYECKHUX PEIIETOK
HEOPTraHMYECKUX BEIIIECTB — METAJIOB
U HeMeTalyioB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHUSA)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMuuecKux peakiiuii
0 Pa3JIMYHBIM MTPU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIHNX B PEAKIIUH
BEIIECTB, MO TETIOBOMY 3 (PeKTy,

110 U3MEHEHUIO CTEIIEHEW OKUCIICHHS
XUMUYECKHUX JIEMEHTOB,

10 00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). JK30-

Y SHJAOTEPMHUUYECKUE PEAKIINH,
TEPMOXHUMUYECKUE YPABHEHHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [lorsiTue 06 06paTUMBIX

¥ HEOOPATHUMBIX XUMUYECKUX PEAKIIHSIX.
[loHsITHE O TOMOT€HHBIX U TE€TEPOre€HHBIX
peakuusax. [lonsitue o karanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpHI, BIUSIOIINE HA CKOPOCTH
XUMUYECKOUN peaKIuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT H3ydaeMbIX TTOHSITHH
Y TIPUMCHSTH 3TH TIOHSTHS IIPY OTTUCAHHUH
CBOMCTB BEIICCTB M UX MPEBPAICHHI.
KnaccuumumpoBaTh XUMUYECKUEC
peaKIuu 10 Pa3InYHbIM ITPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIINH OT Pa3InIHBIX
¢bhaxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX TIPEBPAIICHHM
B PA3JINYHBIX YCIIOBHSIX.

OnpenensiTh OKUCIUTEIb

1 BocctaHoButesnb B OBP.

CocTaBiATh 3JEKTPOHHBIN OaJIaHC
peakiuu.

[Tpou3BOAUTH BEIYUCTICHUS

10 XUMHYECCKUM YPaBHCHHSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B TIape WM TPYIIIIE.

BricTpanBaTh pa3BepHYThIC MMCHbMEHHBIC




peaxkuuu, MIEeKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKLH ¢ UCTIOB30BAHUEM METO/1a
AJIEKTPOHHOTO OasaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHUCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE TPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUSA, COCTUHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00HEMa U MACCHI
pEareHToB WK IPOAYKTOB 11O
YPaBHEHUSAM XUMUUYECKUX PEAKLUN

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(QOpMAaLMIO U3 yUEeOHHKA

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.3

DNEeKTpoNnuTHYECKas
JTUCCOLIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKON
JTUCCOLUALINN. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIMY BEIIECTB

C Pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U ci1a0ble SJEKTPOITUTHI.

Peakuuu nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBICT H3y4aeMbIX OHATUM,
a TaK>XXE€ CMBICII TEOPUH
AIEKTPOJIUTHUYECKON TUCCOLUALINN.
OOBSACHATh NPUUHUHBI
AIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, Pa3JINYaTh CJIa0bI€ U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS TUCCOLUALIAN




IPOTEKAHUS peaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHbIE HOHHBIE
ypaBHEeHUs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 PIEKTPOTUTUUECKOM
nucconyanui. KauecTBeHHbIE peakiiuu
Ha noHBI. [loHsTHE O TUIpOIU3E

COJIEN.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOPOBOIHOCTH
pPacTBOPOB BEILIECTB, IIpoliecca
JACCOLIMAIIUM KUCIIOT, 1IeJIouen

U coJiei (BO3MOXKHO HUCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOIIUE HPHU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHMEe OcajiKa, BBIJCICHUE Ta3a,
oOpa3oBaHHE BOJIbI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILIECTB C MOMOIIbIO KAUECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuiii onvim:

N3yueHne npu3HaKOB MPOTEKAHUS
peakuu HOHHOTO OOMEHAa B pacTBOpPax
AJIEKTPOJIUTOB (C 00pa3oBaHUEM OCaKa,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEJI0YEH U COJIEH, TTOJIHBIE

Y COKpalICHHbIC MOHHBIC YPABHECHUS
XUMHUYECKUX PeaKiii HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS MPOCTHIX
peakuy ruapoJIn3a COJNEH.
XapakTepu30oBaTh 00LIHNE XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AIEKTPOIUTHIECKOM
JIACCOIMALINN; TIOITBEPKAATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Petiath s3KCrieprUMEHTANIBHBIE 3a]]a41
0 TEME.

[InaHMpOBaTh U OCYILIECTBIISITh

Ha [IPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJAUTH HAOIIOICHHS,
JIeJaTh BBIBOJBI MO pe3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEAECHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCIIOJIB30BAHUU XUMHYECKON
MOCYZIBI U 000PYTOBAHUSI.

[IpoBOANTH BBIUUCIICHHS 10 XUMHUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe




llpakmuueckasa paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJ1a4 1o TEME.

Buviuucnenus:

MO YPaBHCHUAM XUMHUYCCKHUX peaKI_[I/II\/’I

B IIap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB HH(OPMAIIH, B TOM YHUCIIE
HNutepuera

Hroro no paszaeny

17

HemeTtasnabl n nx COCAMHECHUSA

2.1

OOmas
XapaKTEePUCTUKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u puznueckue CBOMCTBA
MIPOCTHIX BEUIECTB — IaJIOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJIEUCTBHE C METAJJIAMH,
HEMETaJUIaMU, 1IEeJI0YaMM ).
XnopoBogopo. CossiHasi KACIIOTa,
XUMHUYECKHE CBOMCTBA, MOTy4YCHHUE,
npumMeHeHue. JlelcTrue xiuopa

Y XJIOPOBOJOPOJa HAa OPTaHU3M
yeioBeka. BaxkHenmure XJI0puabl U uX
HaXOXJICHUE B MPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMnbIThI, OTpaXkarolue GU3NICCKUe

Y XUMUYECKHE CBOWCTBA FJIOT€HOB U UX
COeIMHEHUH (BO3MOYXHO MCTIOJIb30BAHHUE

OOBSICHATH 00IITE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCIMHEHUH B Mpejenax MajabixX
NEPUOJIOB U TJIaBHBIX MOATPYIII
[leproanyeckoit CUCTEMbI XUMUYECKUX
DJIEMEHTOB C YYE€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh GU3MUECKUE

¥ XUMUYECKHUE CBOMCTBA MIPOCTHIX
BEIIIECTB TAJIOTCHOB (Ha IPUMEPE XJI0pa)
U CJIOKHBIX BEUIECTB (XJIOPOBOJAOPOA,
XJIOPHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U )KU3HU YEIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIISITh

Ha MPAKTHKE XUMUUYECKUE
HKCIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JieJaTh BBIBOBI IO pe3yJibTaTaM




BUJIEOMATEPHUAIIOB).

O3HakoMJIeHHE C 00pa3aMu XJIOPUA0B
(raJIoreHUI0B).

JlabopamopHuviii onvim:

N3yuyeHue CBOMCTB COJITHOM KUCIOTHI.
[IpoBeneHre KaUeCTBEHHBIX PEAKIN
Ha XJIOPU-UOHBI.

lIpaxmuuyeckas paboma

Ne 2: Tlonmy4yeHue CONSTHOM KUCIIOTHI,
M3YYEHUE €€ CBOWCTB.

Buviuucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH W3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA IPU NMPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiam 0e30MacHOM
paboThI B 1abopaTopuun

[P UCTIOJIb30BAHUHN XUMHUYECKOM
nocyZbl U 000PYI0BaHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOH

Ha MHGOPMALIHIO U3 yYeOHHUKA

U CIIPABOYHBIX MAaTE€PHUAJIOB, IPAMOTHO
MCIIOJIb30BATh U3Y4YEHHBIN TOHATUNHBIN
anmnapar Kypca XMMHHA

2.2

OO0mas
XapaKTepUCTHKA
XUMHYECKHX
AJIIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COCIUHEHUS

OO6m1ast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHHUS.

Crtpoenue u pusndeckue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHue, (huzndecKue
Y XUMHYECKHE CBOWCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

Cepnas xkucnota, (pu3nIecKue

1 XMMUYECKHEe CBOMCTBa (00IIHE KaK

OOBSICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHCHHH CBOMCTB 3JIEMECHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUH C y4ETOM
CTPOCHHSI UX aTOMOB.
XapakTepu3oBaTh (HU3NUECKHEC

Y XMMHYECKHE CBOMCTBA TPOCTOTIO
BEIIECTBA CEPHI U €€ COCTUHEHHUI
(cepoBOI0POIa, OKCUAOB CEPBI, CEPHOI
KHCJIOTHI, CyJb(aToB), CIOCOOBI UX
MOJTy4YCHUSsI, MPUMEHECHUE U 3HAYCHUE
B MPUPO/IC U )KU3HU YEIOBEKa.
OnpenensiTe HaTMUYKE CYIb(aT-NOHOB
B pacTBOpE.

OOBSACHATH CYITHOCTh KOJIOTMYECKUX




peACTaBUTENS K1acca KUCIOT

u crienuduyeckne). XUMUYECKUE
peakIuu, Jexxalirue B OCHOBE
IPOMBIIIIEHHOTO CI0C00a MOMy4YeHHUS
cepHoil kucnotsl. [Ipumenenue. Conu
CEpHOM KUCIIOThI, KAUECTBEHHAS PEAKIIHS
Ha CyJb(aT-uoH.

Haxosxaenue cepbl 1 €€ COeTMHEHU N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHCHUSIMHU
cepsl (KUCITOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
PEeI0TBPAICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3IaMu Cephl U ee
COEJIMHEHUAMU (BO3MOKHO
UCITOJIb30BaHUE BUIEOMATEPHAIIOB).
Hab6monenue nporecca oOyriavBaHus
caxapa IoJ JEHCTBUEM
KOHIEHTPUPOBAHHOU CEPHOM KUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XUMUYEeCKUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKIMy Ha
cynb(aT-uoH U HAOIIOICHHUE MPHU3HAKa
€€ IPOTEKAHUS

npo0ieM, CBA3aHHBIX C IepepadoTKON
COCIMHEHUH CEpBI.

[InaHupOBaTh U OCYILIECTBIISITH

Ha MPAKTUKE XUMUUYECKUE
AKCTIEPUMEHTHI, TPOBOIUTH HAOTIOICHUSI,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboThI B 1abopaTopuu

MIPH UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYy/IOBaHUS.

[Tpou3BOIUTH BHIYUCIICHUS

0 XUMHYECKUM YPaBHEHHSIM.
Hcnonb30BaTh IpU BBHITTOJTHEHUH
y4eOHBIX 3aJIaHUN TEKCThI yUeOHUKA,
CIPaBOYHBIE MaTEepUAIIbI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHUCIOT, OCHOBaHU M

U COJIEH B BOJE, JIEKTPOXUMUYECKUH Psifg
HaIpPsKEHU METAIIOB).

Hcnonbs30BaTh IPHU BBIOJIHEHUT
y4eOHBIX 3aJIaHUl U B TIpOIIecCe
UCCIIEIOBATEIBCKON NeSITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COACPIKAHUS, CIIPABOYHBIE
Martepualsl, pecypcsl UHTepHEeTa




2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmnsi.

Azor, pochop u ux
COEJIMHEHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTCTICHU
OKHCJICHHSL.

A30T, pacpoCcTpaHeHUE B IPUPO/IEL,
bu3HUeCcKre 1 XUMUICCKUE CBOWCTBA.
KpyroBoport azora B mpupoze.
AMMHaK, ero GU3NIECKUE K XUMUICCKUE
CBOICTBA, TIOJyYCHUE U IPUMEHEHUE.
Conu aMmMoHUS, UX pu3nueckue

U XUMUYECKHE CBOWCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoJyYeHue,
bu3uYECKre U XUMUUECKHE CBOMCTBA
(oOmue Kak MmpeCcTaBUTENs Kiacca
KHUCJIOT U CIIeIU(UIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPaTIbHBIX
ynoOpeHui. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTMHECHUSIMU
a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHNE
BO3/IyXa, TTOYBHI U BOJIOEMOB).
docdop, ammoTponHbIe MOIUDUKAITUN
docdopa, hpu3nIecKre 1 XUMHICCKHE
croiictBa. Okcup dpocdopa (V)

u pocdopHas kucnora, Hpu3NIECKue

OOBsICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB DJIEMEHTOB
VA-rpynmnsl v uX COEAUHEHUN C y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (pu3nUecKre

Y XMMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
COCIMHECHMI (aMMHUaKa, COJIei aMMOHHUS,
a30THOH KUCIJIOTBI, HUTPATOB, OKCHIA
docdopa (V) u bochopHOIt KUCTOTHI,
dbocdaroB), criocoObl UX TOTYUYEHUS,
NPUMEHEHUE ¥ 3HAUCHUE B TIPUPOJIC

Y KM3HU YeJIOBEeKa.

OmnpenensiTe HOHBI aMMOHUSA U Qocdat-
MOHBI B PacTBOpE.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKUX
npo0sieM, CBA3aHHBIX C HAXO0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXarolleH cpele.

[TnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTHI, IPOBOJUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI IO pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OTIBITOB U MPAKTHYECKON
padoThI.

CrnenoBath mpaBuiaM 0€30MacHOM




Y XMMUYECKHUE CBOMCTBA, MOJIyUYECHUE.
Hcnonb3oBanue GpocdaToB B KauecTBe
MUHEPAIBHBIX YI0OPECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHE ¢ PU3MUECKUMU
cBolcTBamMu azota, gpocdopa

U UX COCIMHEHUH (BO3MOXHO
WCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3iiaMu a30THBIX
U GhochOpHBIX YAOOpEHUIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHUE CBOMCTB aMMHAaKa.
BzaumMoneicTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MEJBIO
(BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimei:
[IpoBenieHrEe KaUECTBEHHBIX PEAKIUIA
Ha MOH aMMoHuA U pocdar-noH,

Y U3Y4YE€HUE NMPU3HAKOB UX
IPOTEKaHUSI.

IIpakmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, n3ydeHue
€ro CBOWCTB.

Buviuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIINI

paboTel B 1aboparopun

IIPU UCTIOIB30BAaHUU XUMHYECKON
NOCYZbl U 000PYIOBaHUS.
[Tpou3BOIUTH BHIUUCICHHUS

0 XMMUYECKUM YPaBHCHUSIM.
Hcrnons30BaTh PHU BBITTOJIHEHUT
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIIbI
(MeprOINYECKYI0 CUCTEMY XUMHUECKUX
anemenToB J[. . Menpeneena, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUM

U COJICH B BOJIE, FJICKTPOXUMUYCCKUU Pl
HaMnpsHKEHUM METaJIOB)




2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynmsi.
Yraepon

Y KPEMHUU, U UX
COCIUHEHHUS

OO0uras xapakTepuCTUKa HJIEMEHTOB
IV A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

Yrnepon, amnoTpornHbie MOAUBUKAIINH,
pacrpocTpaHeHue B MPUpoOJeE,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B IIPUPOJIE.

Oxkcupsl yriaepoja, ux Gusndeckue

Y XUMHYECKUE CBOMCTBA, JEVCTBUE

Ha YKUBBIE OPTaHU3MBbI, TIOJIyYEHHE

Y IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rio6anbHOro
NOTEIUICHUS KJIINMAaTa, TapHUKOBBIN
¢ dexT.

VYroiibHas KHCIIOTA U €€ COJHU, UX
dbu3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBaHue kapOOHATOB

B OBITY, MEJIUIIMHE, POMBIIIJICHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[lepBoHaYalIbHBIE TOHATHUS

00 OpraHMYeCKUX BEIIeCTBAX KaK

0 COEMHEHUSX yriiepoaa (MeTaH, 3TaH,

OOBsICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB 2JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUN C YYETOM
CTPOEHHUSI UX ATOMOB.

XapakTepu3oBaTb pU3NUECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJA U KPEMHUSA U UX
COEIMHEHUH (OKCHUJIOB YIJIepo/a,
YrOJIbHOM KUCIIOThI, KAPOOHATOB, OKCHUIA
KPEMHHUS, KPEMHHEBOI KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI X MOJYYEHUS,
IIPUMEHEHHE U 3HAYCHHUE B IPUPOJE

Y )KU3HU YEJIOBEKA.

OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBA3b: CTPOCHUE BEILIECTBA — CBOMCTBA
— IIPUMEHEHHE — Ha IIpUMeEpax
COCIMHEHUH yIiepoaa U KpEMHUS.
Omnpenenats kKapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpE.

OOBACHATH CYIIHOCTH 3KOJIOTHUECKUX
po6JieM, CBSA3aHHBIX C HAX0XK/ICHUEM
YTIIEKUCIIOTO T'a3a B OKPYXKaroIen
cpere.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKHUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHMM (METaH, JTaH,
STUJIEH, ALICTUIIEH, 3TAHOJI, TJINLEPHH,




STWJIEH, alleTWJIEH, 3TaHOJI, TIJIULEPHH,
YKCyCHAasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
IPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTue 0 OMONOTrUYECKU BaXKHBIX
BELIECTBAX: XKUpax, OenKax, yrieBojiax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnunit, ero puznueckue

U XUMUYECKHE CBOMCTBA, MOTYYEHHE

U npuMeHeHne. CoelnHEeHUs] KpEMHUS

B pupoje. OO1ue npeacTaBieHus

006 okcuae kpemuns (IV) u kpeMHHEBOI
KUCJIOTE.

CunmkaThl, X UCIIOJIb30BAaHUE B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HH.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

YKCYCHas KUCJI0Ta), B3aUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUN YTIIepoia
Y OPTaHUYECKHX BEIIECTB.

OnuceiBaTh pOJIb OCIIKOB, KUPOB

Y YTJICBOJIOB B (DYHKITMOHUPOBAHUHU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
WCTOYHUKOB YTJIEBOJIOPOOB, UX POJIh

B OBITY U TPOMBITIIUICHHOCTH.
[TpoBOUTE BEIYUCIICHHUS 110 YPABHCHUAM
XUMHYECKUX PEAKIIHH.

[T1aHpPOBATH U OCYIICCTRIISATh

Ha TIPAKTHUKE XUMUYCCKUE
HKCIIEPUMEHTBI, POBOJAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnemoBath mpaBuiIaM 0€30MMacHOM
paboThI B 1abopaTopuun

IIPY UCTIOJIb30BAHUHT XHMHYECKOM
MOCYZIBI U 000PYTOBAHUA.
Hcnonb30BaTh IPU BBHITTOTHEHUH
y4eOHBIX 33JIaHUI TEKCThl yUeOHHUKa,
CIPaBOYHBIC MATEPUAITBI
(ITeproandecKyro CUCTEMY XUMUYECKUX
sanemenToB J[. 1. MenaeneeBa, Tabuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH




anmasa, rpadura, QyniepeHa.
O3HaKoMIIEHHE C IPOLIECCOM aJIcOpOLUU
PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKIHEH
CUJIMKATHOW MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBILIEHHOCTB ).

Mojenu MOEKyYJ OpraHuYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[lonyyenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHUE CBOMCTB YIJIEKUCIIOrO Tra3a.
[IpoBeneHne KaueCTBEHHBIX PEAKLIUM

Ha KapOOHAT U CUJIMKAT-UOHbI

Y U3YYE€HHE NMPU3HAKOB UX

POTEKaHUSI.

IIpaxmuueckue pabomoi:

Ne 4. Tlonydenue yriekuciioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 no teMe «Ba)xHenIe HeMeTalIbl
U UX COCIUHECHUS».

Buviuucnenua:

110 YPABHEHUSIM XUMUYECKUX PEAKIUI

Y COJIEH B BOJE, JIEKTPOXUMUUECKUM Pl
HaNpsHDKEHUM METAJIIOB)

Hroro nmo pasaeay
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MeTajiibl 1 HX COCAMHCHUSA

3.1 | O6mue cBoiicTBa 4 OO6mras xapakTepUCTUKA XUMUYECKUX PackpbIBaTh CMBICI N3y4aeMbIX TTOHITHI
METAaJIJIOB AJIEMEHTOB — METAJUIOB HA OCHOBAHUU MX | ¥ IIPUMEHSTH TH IMOHSATHUS TIPU ONTUCAHUHT

nonoxeHus B [lepuognueckont cucreme CBOMCTB BEIIECTB U UX MPEBPALICHUMN.
XUMHYECKHX JICMEHTOB OOBSICHATH O0IIHE 3aKOHOMEPHOCTHU
J.11. MeHneneeBa u CTpOCHUSI ATOMOB. B U3MEHEHUU CBOMCTB DJIEMEHTOB-
Crpoenue MeTaiioB. Metamuyeckas METaJIJIOB M UX COSJTMHEHHUH C yUETOM
CBSI3b M METAJNINYECKaS CTPOCHHUSI UX aTOMOB.
KpUCTAJUTMYECKAsl peIIeTKa. XapakTepu30BaTh CTPOCHUE METAJIJIOB,
DIEKTPOXUMUUYECKUH Pl HANPSHKECHU N oO1ue Pu3nUecKue U XUMUYECKUe
MeTaiioB. Ou3ndeckre 1 XUMHICCKHUE CBOMCTBA METAJLIOB.
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI XapakTepu30BaTh 001IHE CITIOCOObI
noyrydeHus MeTayuioB. [lonsTue MOJTYYEHHUS METAJJIOB.
0 KOPPO3HWH METANIOB, OCHOBHBIC OnuchIBaTh CIIOCOOBI 3aIIUTH METAJIJIOB
CIIOCOOBI 3aIUTHI UX OT KOPPO3UH. OT KOPPO3HUH.
CnuiaBsl (cTalib, YyT'yH, JIOPATIOMUHUMA, CnenoBatb npaBuiiam 6€30MacHON
OpoH3a) U UX MPUMEHEHHUE B OBITY paboThI B TabopaTopuun
Y TIPOMBIIIIJIEHHOCTH. IIPH UCIIOIB30BAaHUN XUMHYECKOMN
Xumuueckuii IKCnepumenm: MOCYJIB U 000PYyTOBaHUS.
Hemoncmpayuu: [Tpon3BOINUTH BEIYUCIICHUS
OO6pa3ipl METAIIJIOB M CILIABOB. 110 YPaBHEHHSIM XUMHUICCKHUX PEAKIIAMH,
N3ydeHue pe3ybTaTOB KOPPO3UHU €CJIM OJIUH U3 PEarcHTOB COJICPKHUT
METaAJJIOB (BO3MOXKHO HCTOJIb30BaHUE IPUMECH.
BHUJICOMATEPHUATIOB). VYyacTBOBaThH B COBMECTHOM paboTe
JlabopamopHvie onvimol: B [1ape WJIU TPYIIIIE.
O3zHakomiIeHHE ¢ 00pa3laMy METAIIJIOB Hcnonp30BaTh MpH BHIOJTHEHUU
Y CIUIABOB, UX (HU3MIECKUMU y4€OHBIX 3aJJaHUM TEKCThI YU4COHHUKA,




CBOMCTBaMHU.

Buviuucnenus:

110 YPAaBHEHUSM XUMUYECKUX PEaKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMecH

CIIPABOYHbBIE MATEPUAIIBI
(ITepronueckyro CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menneneena, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUH

Y COJIEN B BOJIE, DJIEKTPOXUMHUYECKUIN P
HaNpsHDKEHUM METaIoB)

3.2

Baxnuerimme
METAJLIBI U UX
COEIUHEHUS

16

[[lenmounbIe METAILIBI: TTOJ0KEHUE

B [lepuoanueckoii cucteMe XuMHUYECKUX
anemenToB [[.1. MeHnnaeneena,

CTPOEHHUE UX aTOMOB, HAXOXK/ICHHUE

B ipupoae. PU3N4YECKre 1 XUMUIECKUE
CBOICTBA (Ha MpUMeEpe HATPUs

1 Kauusi). OKCUJIBI M TUIPOKCHUIBI HATPUS
u kanus. [[pumeHeHune neaouHbIX
METAJIJIOB U UX COCTUHCHUM.
[[{emouHO3EMENBHBIE METAJIJIBI MATHUAM

U KAJIBIIUN : TIOJIOKEHUE

B [leproanueckoi cucreme XUMAYECKUX
sanemeHToB [[.1I. MeHneneeBa, cTpoeHne
MX aTOMOB, HAX0XJCHUE B IIPUPO/IE.
du3nyecKre 1 XUMHUYECKHE CBOMCTBA
MarHus ¥ Kajienusa. Baknenmue
COEJIMHEHUS KaJablus (OKCHI,
THUIPOKCH, COJTH). JKECTKOCTh BOIbI

U CIIOCOOBI €€ YCTPaHEHUSI.

AJTIOMMHUI: TIOJT0KEHHUE

B [lepnoanueckoni cucreme

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JICMEHTOB-
METAaJIJIOB U UX COJMHEHUM B TPYIIIax

C YY4E€TOM CTPOCHHS UX aTOMOB.
XapakTepu3oBarh (HU3NUECKUEC

U XUMUYECKHE CBONCTBA MPOCTHIX
BEIIIECTB METAJIJIOB M X COCIUMHEHUH
(OKCHIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI UX MOJYyYCHHUS, TIPUMEHEHNE

Y 3HAYCHHE B IPUPOJIC U KU3HU
yeJIOBEKa.

VYcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBS3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA — NMPUMEHECHHUE —
Ha MpUMepax U3y4yaeMbIX BEIIECTB.
Pacno3naBaTh ¢ HOMOIIBIO KQUECTBEHHBIX
pPeaKIi HOHBI METAJIJIOB: MarHusl,
KaJIbIUs, ATFOMUHUS, [IMHKA, xkene3a (1)
u xenesza (1), menu (II).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB M TUJIPOKCHUIOB ATFOMUHUS




XUMHUYECKHUX DJIEMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHYECKHE CBOMCTBA aJIIOMHHMUS.
AMdoTepHBIC CBONCTBA OKCH/IA

U TUAPOKCHUA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoit
CHCTEME XMMHYECKUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUYECKHE CBOIMCTBA JKeJe3a.
Oxcupl, ruAPOKCUIBI U cou xenesa (1)
u xkenesa (III), ux cocras, cBoiicTBa

Y TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0EHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbIMA U HATPHUA C BOJAOUW (BO3MOXKHO
HCII0JIb30BAHUE BUACOMATEPUATIOB).
OxpaniuBaHue JIaMeHU HOHAMU
HATpUsl, KaJIUs U KaJIbIUs

(BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

HccnepoBanue CBOMCTB KECTKON BOJIbI.
[Iporecc ropeHus xejae3a B KUCIOPOJIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHATIOB).

U [[UHKA.

[ImaHupOBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUUYECKUE
HKCTIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS],
JieaTh BBIBOJBI 110 pe3yJbTaTaM
HKCTIEPUMEHTA TIPU IPOBEIACHUN
71a00paTOPHBIX OIMBITOB M MTPAKTHYECKUX
pabor.

CrnepnoBatb npaBuiiam 6€30MacHON
paboThI B 1abopaTopuu

IIPH UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYy/I0BaHUS.

[Tpon3BOANTH BHIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHYThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nH(popManio U3 yaeOHHKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBI TOHATUHNHBIN
anmnapar Kypca XUMUu




JlabopamopHvie onvimol:

[IpoBeneHrEe KaUECTBEHHBIX PEAKIUIM
Ha MOHBI (MarHusl, Kajablys, aTFOMUHUS,
unaka, xenesa (1) u sxenesa (11I), menu
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

Uccnenoranne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFOMUHUS U TUIPOKCHUIA
[MHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
YCTpaHEHHSI.

Neo 7. Perienue s3kcniepuMeEHTaIbHBIX
3aJ1a4 1o TeMe «BakHeuIre MeTauibl
Y UX COCIUHECHUS.

Buviuucnenus:

10 YPABHECHUSIM XUMHUYECKHUX PEaKIUd,
€CJIM OJIMH W3 PEareHTOB JaH B U30BITKE
WJIA COAEPKUT IPUMECH;

MacCOBOM JOJIM BbIXOJa ITPOAYKTA

peakuuu

Hroro no pazaery 20
XUMHS U OKPYXKAKOLIAS cpeaa
4.1 | Xumus 3 BeniecrBa u maTepuanbl B IOBCEAHEBHOM | XapaKTEPU30BaTh POJIb XUMHU

Y OKpYyXKarolas
cpena

YKA3HU 4YenoBeka. be3onacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUYECKUAX
peakiuii B ObITy. [lepBas momo1ib

B Pa3JIMYHBIX cPepax AesATCILHOCTH
JIF0JICH, OCHOBHBIC BEIIISCTBA
¥ MaTepHabl, MPUMEHSIEMbIC B )KU3HU




IPU XUMUYECKUX 03KOTrax

U OTPABJICHUSX.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpenasl (peaenbHas JomycTuMas
KOHIICHTpAIIMs BelecTB. Posib XumMuu

B PEILICHUH SKOJIOTHUECKUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

N3ydenne 06pa3iioB MaTepuaioB
(cTekJ10, CrIaBbl METAIIJIOB, TOJIMMEPHbIC
MaTepuabl)

COBPEMEHHOT0 YeJIOBEKa.
OOBSICHATH yCIOBUS 6€3011aCHOTO
MCTIOJIH30BaHMS BEIIECTB M XUMUIECKHUX
peakuuii B ObITY.

AHanMM3UpOBaTh U KPUTUUECKU
OLIEHUBATh MH(POPMAITUIO O BIUSHUU
MIPOMBIIIUIEHHOCTH, CEITLCKOTO X03sICTBA,
TPAHCIOPTA U JIp. HA COCTOSTHHE
OKpY’KaloIIen Cpeibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb

IPU XUMUYIECKUX 0KOTaX ¥ OTPABICHHSIX.
[lpuHUMATH yyacTHe B 00CYXKICHUN
npo0seM XUMUYECKOH 1 9KOJIOTHYECKOM
HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHUIO IO MpobdiemMe

¥ [IpeJyIaraTtb BO3MOYKHBIC IIyTH €€
pereHus

Hroro no pazaeny: 3
Pe3epBHOE Bpemsi 3
OBUIEE YU CJIO 68
YACOB

11O ITPOT'PAMME




IloypouHoe miianupoBanue 8 Kiace

KoanuyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne i/t Tema ypoka Beero Kontpoirnbie | llpakTiieckn o0pa3oBaTejibHbIE PeCypChl
padoTsbI e padoTbl
IIpeamer xumuu. Poiib XuMHUHU B )KH3HU bubmmorexa ITOK
1. quL fBeKa Tomn Beﬂ A 1 https:/m.edsoo.ru/ff0d210c
' . Bu6mmorexa POIII https://resh.edu.ru
bu6morteka [IOK
2. IToHusTHe 0 MeTOAaX IMO3HAHKUS B XUMHUU 1 https://m.edsoo.ru/ff0d227e
bubnuorexa POIII https://resh.edu.ru
[IpakTnueckas padorta Ne 1 «IIpaBuna paboTsl bubnuoreka [JOK
3. | BabopaTopuu U MPUEMBI OOpAIICHHUS C 1 1 https://m.edsoo.ru/ff0d23dc
71a00PATOPHBIM 000PYTOBAHHEM) bubmuorexa POIII https://resh.edu.ru
Uuctele BemecTBa u cMecu. CriocoObl bubmmorexa HOK
4, 3 eHeHH;HCMeceﬁ ’ 1 https://m.edsoo.ru/ff0d26ca
a3l bubmuorexa POIII https://resh.edu.ru
[IpakTrueckas padota Ne 2 «PazneneHue bubnuorexa [JOK
5. cMmeceil (Ha IpuMepe OYMCTKH IIOBAPCHHOM 1 1 https://m.edsoo.ru/ff0d210c
COJIN)» bu6muorexa POIII https://resh.edu.ru
bu6mmoreka [IOK
6. | ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d210c
bubnuorexa POIII https://resh.edu.ru
XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) bubmmorexa LIOK
7. B MeMeHTOB’ 1 https://m.edsoo.ru/ff0d210c
bubnuorexa POIII https://resh.edu.ru
bu6mmoreka [JOK
8. [TpocThie 1 CIIOKHBIC BEIECTBA 1 https://m.edsoo.ru/ff0d210c
buGnuorexa POIII https://resh.edu.ru
9. ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

OtHOCHUTEIbHAA aTOMHAs Macca.

bubnuoreka [IOK

10. 0 https://m.edsoo.ru/ff0d210c
THOCHTCIIbHAA MOJICKYIAPHA Macca bubnnorexa POIII https://resh.edu.ru
M bu6mmoreka [IOK
11 accoBas 0/ XUMHYECKOTr0 dJIEMEHTA B https://m.edsoo.ru/ff0d210c
COC/MHCHHH bubmnorexa POIII https://resh.edu.ru
bu6morteka [IOK
12. KomnnuectBo BemecTBa. Mosbs. MousipHast https://m.edsoo.ru/f0d210c
macea Bu6nuoteka PIIII https://resh.edu.ru
® bu6moteka [IOK
13, anqecm/le 1 XUMHYECKHUE SIBIICHUS. https://m.edsoo.ru/ff0d210c
MMHACCkasd peaKius bubmnorexa POIII https://resh.edu.ru
. bu6moreka [IOK
14, | PHSHAKIH YCIOBHA HPOTCKANHA https://m.edso0.ru/ff0d210c
XUMHHCECKHX peaKtin bubmnorexa POIII https://resh.edu.ru
3 bu6moreka [IOK
15, XaKOH COXpaHEHHST MaCChI BEIIECTB. https://m.eds00.ru/f0d210c
MMHHCCKHC ypaBHCHHIA bubmnorexa POIII https://resh.edu.ru
3aK0OH MOCTOSHCTBA COCTAaBa BEIIECTB. bu6moreka [IOK
16. | Xwumunueckas Gpopmyia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d210c
XUMHUUYECKUX NIEMEHTOB ButGmmoreka POIII https://resh.edu.ru
bu6moreka [IOK
17 BrerunciieHus KoJan4ecTBa, MacChl BEIIECTBA IO https://m.edsoo.ru/ff0d210c
YPAaBHCHHAM XUMHIHCCKUX peaKii buGaunorexa POIII https://resh.edu.ru
Knaccudukanus XuMuuecKnX peakiuii bu6mmoreka [JOK
18.| (coeauHeHUs1, pa3IOKEHUS, 3aMEIIECHUS, https://m.edsoo.ru/ff0d210c
oOMeHa) bubarorexa POII https://resh.edu.ru
M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [JOK
19.| »sHiuknoneauct. O6o0IEHNE U https://m.edsoo.ru/ff0d210c
CHCTEMAaTH3aIis 3HAaHUH Bbubmnnorexa POIII https://resh.edu.ru
20 KonTtponsHas padora Nel o reme «Bemecta

U XUMHWYCCKUC PCAKIUN)

bubmmoreka [JOK
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https://m.edsoo.ru/ff0d210c
Bubmmotexa POIIT https://resh.edu.ru

Bo3nyx — cmecs razos. CocraB Bo3ayxa.

bu6mmoreka [{OK

21.| Kwucnopoa — 3JeMEHT U MPOCTOE BEILECTBO. https://m.edsoo.ru/ff0d210c
O30H bubmmorexa POIII https://resh.edu.ru
du3nyecKre 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
22.| xucnopoja (peaKkiuu OKUCICHHUs, TOPCHUE). https://m.edsoo.ru/ff0d210c
[Tousitrie 06 oxcHaax bubnmorexa POIII https://resh.edu.ru
CriocoObl nostydeHus: KUCI0po/ia B bubnuoreka [IOK
23.| mabopaTOpUH U MPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d210c
[TpumeHeHre KUcIopoaa bubmanorexa POII https://resh.edu.ru
TennoBoil 3¢ ekt xuMHUecKol peakiuu bubmorexa OK
24.| TOHATHE O TEPMOXUMHYECCKOM ypaBHEHHH, Eﬁgi!on;:f;%%rllgfg?t%il/(/)r%sh edu.ru
9K30- U SHJOTEPMHUUYECKHUX PEAKITUIX : =
but6moreka [JOK
Tonmso (sep, yroms n meTai). https://m.edsoo.ru/ff0d210c
25.| 3arpsizHEHHE BO3/ayXa, CIIOCOOBI €ro Bubmmorexa POLL https://resh.edu.ru
MPEIOTBPAICHUS ] o
[IpakTrueckas padota Ne 3 o Teme h?&g?ﬁ%fggog?ﬁﬁo d210c
26.| «IlonyueHue u coOUpaHue KUCIOPOIa, BI/I6J‘[.I/IOTleKa PS.HI https://resh.edu.ru
W3YYCHHE €ro CBOMCTBY ] —
bubmuoreka [JOK
27 Bomopoa — 3IeMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d210c
"| HaxoxaeHue B mpupoie ButGmmorexka PDOIII https://resh.edu.ru
o N bubmuoreka [JOK
28. BOHZHZCC;H;[ Hﬂ;iﬁgg;?ﬁ)e ZB(;HZTBa https://m.edsoo.ru/ff0d210c
Fopoaa. 1P 7OPOn bubmmnorexa PO https://resh.edu.ru
29.| IloHsTHE O KHUCIOTAaX U COJISIX bubmorexa [IOK

https://m.edsoo.ru/ff0d210c
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30.

Croco0bl nosTy4eHus: BOAOPOa B

bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

nabopaTopuu bubmuorexa POII https://resh.edu.ru
bu6mmoreka [IOK
31 gﬁiim:i;?fl Ezg;maij;:;o ;efea https://m.edsoo.ru/ff0d210c
' v onp Jlopoia, ButGnuorexa PDOIII https://resh.edu.ru
W3YYCHHE er0 CBOMCTBY
bu6mmoteka [IOK
32.| MousipHblii 00bEM ra3oB. 3aK0H ABOTAIPO https://m.edsoo.ru/ff0d210c
ButGmuorexa POIII https://resh.edu.ru
Brrunciaenus 00bEMa, KOJIMYECTBA BELIECTBA BubmaoTexa LIOK
33 rasa mo ero I/I3BGCTHO;V[ KOJIMYECTB " https://m.eds00.ru/ff0d210c
' HoMy y Bubmmorexa POIII https://resh.edu.ru
BEIIECTBA WM 00BEMY
Brrunciaenust 00EMOB Ta30B [0 YPABHEHUIO bubmuorexa LIOK
P https://m.edsoo.ru/ff0d210c
34.| peaknuH Ha OCHOBE 3aKOHA OOBEMHBIX

OTHOIIIEHUH I'a30B

Bubmnorexa POIII https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

35.| ®dusznueckue U XMMUYECKHE CBOKCTBA BOJIbI BuGmuorexa PIILL https:/resh.edu.ru
bubmuoreka [JOK
36.| C 4TI 6 https://m.edsoo.ru/ff0d210c
. ocTtaB ocHoBaHuH. [loHsTHE 00 MHAMKATOpPAX BuGmiorexa POLLL https://resh.edu.ru
bu6mmoreka [JOK
Bona kak pactBopurens. Haceiiennbie n https://m.eds00.ru/ffod210c
37.| HeHachILEHHbIE pacTBOPBL. MaccoBas 10714 Eu 6J'I.I/IOTleI(a Pé].H https//resh.edu.ru
BEIIIECTBA B PACTBOPE ] =
38.| IIpaxtuueckas pabota Ne 5 o Teme bubnmoreka [JOK
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«IIpuroToBieHre pacTBOPOB C ONIPEACIEHHON
MacCOBOM J0JIEH PaCTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/ff0d210c
Bubmmorexa PIIIT https://resh.edu.ru

bu6mmoreka [IOK
39 KonrposbHas padota Ne2 mo teme https://m.edsoo.ru/ff0d210c
| «Kucnopoa. Bomopoa. Boga» bubnuorexa POLI https://resh.edu.ru
bu6moreka [IOK
40 OKCHJIBI: COCTaB, KIacCU(pUKAIIHS, https://m.edsoo.ru/ff0d210c
"| HOMeHKJaTypa bubnurorexa PO https://resh.edu.ru
Ilonyyenne 1 XUMHUYECKHUE CBOICTBA bubmmorexa HOK
41 KI/ICJ’I};LTFHI)IX OCHOBHBIX U aM(OTEpPHBIX https://m.eds00.ru/ff0d210c
' ’ P Bu6miorexa PIIII https:/resh.edu.ru
OKCHJIOB
bu6moreka [IOK
42 OCHOBaHHS: COCTaB, KIacCU(PHUKAIIHS, https://m.edsoo.ru/ff0d210c
"| HOMeHKmaTypa bubnuorexa POIII https://resh.edu.ru
Ilonyyenune u XUMHUYECKHUE CBOICTBA bubmmorexa HOK
43. OCH£3HHﬁ https://m.edsoo.ru/ff0d210c
bubarorexa POIII https://resh.edu.ru
bubnuoreka [JOK
44 Kucnotsl: cocras, knaccudukarus, https://m.edsoo.ru/ff0d210c
"| HOMeHKIaTypa bubnuorexa POIII https://resh.edu.ru
bu6mmoreka [JOK
45.| TlomyueHHe M XMMUYECKHE CBOMCTBA KHUCIIOT https://m.edsoo.ru/ff0d210c
bubarorexa POIII https://resh.edu.ru
Conu (cpemnue): HOMEHKIIATypa, CIIocOObI bubmmorexa [IOK
46. el ' ypa, https://m.edsoo.ru/ff0d210c

MOJIY4YCHHA, XUMHUYCCKUC CBOMCTBA

Bubmuorexa POIIT https://resh.edu.ru
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[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 11O TCMC

bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

47,
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX bubnunorexa POLI https://resh.edu.ru
COCIUHCHHID
bu6mmoreka [IOK
48 ['eHeTHveckas CBS3b MEKAY KiaccaMu https://m.edsoo.ru/ff0d210c
| HeopraHMYECKHX COCIMHCHHIA bubnunorexa POII https://resh.edu.ru
bu6mmoteka [IOK
49. | OOoOmeHue ¥ CUCTEMATH3aIUs 3HAHUI https://m.eds00.ru/ff0d210c
' m I Bu6mmorexa PAIII https:/resh.edu.ru
bu6moreka [IOK
50 KonrponbHas pabota Ne3 o teme "OCHOBHbIC https://m.edsoo.ru/ff0d210c
"| Kiaccel HEOPraHUYECKUX COCTUHEHUI" Bubmnorexa POIII https://resh.edu.ru
[TepBbIe MOTBITKA KIIACCH(PUKAITTN bubmmorexa HOK
51 XI/II\I/)II/I‘IGCKI/IX 3JICMEHTOB HOH;EHe 0 Tpymmax https://m.eds00.ru/ff0d210c
' ' pyn bubnuoreka POIII https://resh.edu.ru
CXOJIHBIX DJIIEMEHTOB
Ilepnoanueckuii 3akoH u Ileproanaeckas bubmmorexa IIOK
52 CI/I(?TGMI; XUMHYECKUX aneMeII{)Tog " https://m.eds00.1u/ff0d210c
' T buGnuoreka POIII https://resh.edu.ru
Menneneesa
bubmuoreka [JOK
53 | [lepHOMLL FOVIIEL [HOANDVIILEL https://m.edsoo.ru/ff0d210c
' PHOMBL, TPYIHEL, TOATPYT buGnuoreka POIII https://resh.edu.ru
bu6mmoreka [JOK
54 Ctpoenue atomoB. CoCTaB aTOMHBIX sIEP. https://m.edsoo.ru/ff0d210c

30TONEI

Bubmuorexa POIII https://resh.edu.ru
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CtpoeHnue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

55.| nanemenToB Ilepuonnueckoii cucremsr 1. U. BuGmorexa POLLL hitps://resh.edu.ru
MenneneeBa ] o
XapakTepucTuKa XUMHUUYECKOTO 3JIEMEHTA T10 bubmorexa [TOK
56.| ero nonoxenuto B [lepuoanueckoii cucreme gggi;/(:::f;%%gfl:?t%?/?r%sh edU.ru
. . Menneneena : =
bu6mmoteka [IOK
3navenue [leproanueckoro 3akoHa s https://m.edsoo.ru/f0d210c
>7-| pasBHTHS Haykn 1 TDAKTHKH. A 1. bubmuorexa POIII https://resh.edu.ru
MenneneeB — y4€HBIN, IEArorT U rpakIaHuH
bu6moreka [IOK
58 DIEeKTPOOTPHUIIATETLHOCTh aTOMOB https://m.edsoo.ru/ff0d210c
"| XMMHYECKUX DIIEMEHTOB bubnurorexa POII https://resh.edu.ru
bu6moreka [IOK
59.| MHonHas xumMuyeckasi CBs3b https://m.eds00.1u/ff0d210c
' bubmuorexa POIII https://resh.edu.ru
bu6moreka [IOK
50 KoBaseHnTHast moJisipHas XAMHUYECKast CBSI3b. https://m.edsoo.ru/ff0d210c

KoBanenTnas HCIIOJIIPHAsA XUMHNYCCKaAs CBA3b

Bubmuorexa POIII https://resh.edu.ru

Kontponbnas padota Ne4 o teme «CtpoeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

ol aTOMa. XHMITECKas CBA3L) Bubnuoreka PIIII https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

62 CreneHp OKUCICHUSA

Bubmuorexa POIII https://resh.edu.ru
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bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

63 OKHCIIUTENEHO-BOCCTAHOBUTENIHHBIC PEAKIIUH 1 Bu6maorexa POLLL https://resh.edu.ru
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/f0d210c
BbubGmmoreka POIII https://resh.edu.ru
bu6mmoteka [IOK
65 O0001IeHrE U CUCTEMATU3AIMS 3HAHUN. 1 https://m.edsoo.ru/ff0d210c
Perrenne pacu€THbIX 3a/1a4 H3YYEHHBIX THUIIOB. bubnurorexa POIII https://resh.edu.ru
bu6moreka [IOK
66 CragmapTu3npoBaHHas NUCBMEHHas padora 1 https://m.eds00.ru/ff0d210c
Aap p p bubmuorexa POIII https://resh.edu.ru
67 AHalIU3 CTaHIAPTU3UPOBAHHON MUCbMEHHOM 1 bubnuorexa [JOK
paboThI https://m.edsoo.ru/ff0d210c
bubmauorexa POIII https://resh.edu.ru
68 OKHCIIUTETEHO-BOCCTAHOBUTEHHBIC PEAKIIUH 1
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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IloypoyHoe miianupoBanue 9 Kiace

KoandecTBo 9acoB

Ne Tema vDoKa DJIeKTpOHHbIe HH(poBbIE
/i yp Beero Konrpoasubie | IlpakTnueckue 06pPA30BATENBHBIE PECYPChI
padoTsI padoThbI
[lepuoanueckuii 3akoH. [lepuoauueckas bubnuorexa [JOK
1 crcTeMa XMMHUYECKHX 3emMenTtoB J1. 1. 1 https://m.edsoo.ru/ff0d210c bubnuoTeka
Memneneesa POIII https://resh.edu.ru
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB bubnuotexa [JOK
2 XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/ff0d210c bubnuorteka
EPHOJIOB POII https://resh.edu.ru
Knaccudukanus 1 HOMeHKIaTypa bubmmorexa HOK
3 8 P 1 https://m.edsoo.ru/ff0d210¢ Bu6nnorexa
HEOPraHUYECKUX BEIIECTB POIII https://resh.edu.ru
Bupl xuMuyeckoi CBS3U U THITBI bubmmorexa HOK
4 g < 1 https://m.edsoo.ru/ff0d210c bubdnnoreka
KPHCTAITHACCIHX PEHICTOK POIII https://resh.edu.ru
5 Knaccudukanus XuMudeckuxX peakiui 1mo 1 bu6moreka [IOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/ff0d210c bubnuoTeka
[ToHsITHE O CKOPOCTH XMMHYECKOH PEaKIHH. POIII https://resh.edu.ru
6 [ToHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1
peaKImsx
bubmuoreka [JOK
7 OKHUCITUTELHO-BOCCTAHOBUTEILHBIE PEAKIIUT 1 https://m.edsoo.ru/ff0d210c bubnuoTeka
POII https://resh.edu.ru
bubmuoreka [JOK
8 OKHUCITUTENLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 https://m.edsoo.ru/ff0d210c Bubanoreka
POII https://resh.edu.ru
Teopus NIEKTPOITUTUIECKOM TUCCOIIMAITTT bubmmotexa [IOK
9 P P g HHALHIH. 1 https://m.edsoo.ru/ff0d210c bubnmoTeka

CunbHEIC U cIa0bIe QJICKTPOJINUTBL

PDOIII https://resh.edu.ru
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ITorsaTre 0 XMMHUYECKOM PaBHOBCCHUU.
@akTOpBl, BIUSAIOIIKAE HA CKOPOCTh

bubmuoreka [IOK
https://m.edso0.ru/ff0d210c Bubnnoreka

10 XUMHUUYECKON PEaKIMu U MOJI0KEHHIE PO https://resh.edu.ru
XUMHUYECKOTO PABHOBECHS
bu6mmoreka [IOK
11 HoHHbIe ypaBHEHUsI peaKiuii https://m.edsoo.ru/ff0d210c bubnnoreka
POIII https://resh.edu.ru
XUMHYECKHEe CBOMCTBA KUCIIOT M OCHOBAaHUM B bu6moreka [IOK
12 CBETE MPEJICTABICHUI 00 3JIEKTPOIIUTHYCCKOM https://m.edsoo.ru/ff0d210c bubnnoTteka
JUCCOIHAIINH POIII https://resh.edu.ru
XuMHYECKHE CBOMCTBA COJICH B CBETE bu6moreka [IOK
13 MPEICTABICHUN 00 MEKTPOIUTUICCKOM https://m.edsoo.ru/ff0d210c bubnroreka
JMCCOIMAIIAT POIII https://resh.edu.ru
bu6moreka [IOK
14 [TonsiTHE O THAPOIU3E CONEH https://m.edso0.ru/ff0d210c Bubnnoreka
POII https://resh.edu.ru
bu6moreka [IOK
15 O0o001IeHrE U cUCTEMATU3AIMS 3HAHUAMN https://m.edso0.ru/ff0d210c Bubmnoreka
POII https://resh.edu.ru
KonTpoabHast padora Nel nmo teme bubnuoreka [JOK
16 «IJIEKTPOJIUTHYECKAS THCCOMMAIIHS. https://m.edsoo.ru/ff0d210c bubauorexa
XHMHYeCKHE PeaKIHH B PACTBOPAX» POII https://resh.edu.ru
Ilpakmuueckan paooma Ne 1. «Pewenue bubnuoreka [JOK
17 IKCHEPUMEHMANILHBIX 3A0aY N0 meMe https://m.edsoo.ru/ff0d210c bubauoTteka
«Inekmponumuueckas OUCCOUUAUUAN» POIII https://resh.edu.ru
OO0ras xapakKTepUCTHKA FaJOrCHOB bubmorexa [IOK
18 XH];;HI{ CIfH Bpﬁ TBA HA TIOHM 'Xﬂ . https://m.edsoo.ru/ff0d210c bubnuoreka
CCKHC CBOMC PHMEPE XI0P POIII https://resh.edu.ru
Xnoposojopoa. CoJsiHas KHCIOTA, bubnuoreka [IOK
19 XUMHUYECKHE CBOUCTBA, MOy4ECHUE, https://m.edsoo.ru/ff0d210c bubnnoreka

MMPUMCHCHUC

PDOIII https://resh.edu.ru
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Ilpakmuueckasn paboma Ne 2 no meme

bubmuoreka [IOK

20 «lIlonyuenue conanoi Kuciomel, uzyueHue eé https://m.edsoo.ru/ff0d210c bubnuoreka
ceolicmey PO https://resh.edu.ru
Beruncnenus 1o ypaBHEHUsAM XUMHUYECKHUX bubnuorexka [JOK
21 pEaKIuii, eClii OJIUH U3 PEarcHTOB JIaH B https://m.edsoo.ru/ff0d210c bubnnoreka
U30BITKE POIII https://resh.edu.ru
bu6moteka [IOK
22 ?6miilxapamepmmm dnemenToB VIA- https://m.edso0.ru/ff0d210c BuGmioTexa
pyn POIII https://resh.edu.ru
AJIOTpOTIHBIE MOTU(DUKAITUN CEPBI. bubnuotexa [JOK
23 HaxoxeHue cepbl u €€ CoeIMHEHUN B https://m.edsoo.ru/ff0d210c bubnuoreka
npupoJie. XUMUYIECKUE CBOMCTBA CePBbI POIII https://resh.edu.ru
CepoBonopo, cTpoeHue, (pu3ndeckue u bubmorexa [TOK
24 DO, https://m.edsoo.ru/ff0d210c buGnuorexa
POIII https://resh.edu.ru
Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIESCKUE bubmorexa I[TOK
25 " memec}fné csopﬁcnaa 0 HMe’HeHHe https://m.edsoo.ru/ff0d210c bubmroTeka
> 1P POIII https://resh.edu.ru
XUMHUYECKUE PEAKIIUH, JIeKalMe B OCHOBE bu6mmoreka [IOK
MIPOMBIIIICHHOTO CIIOCO0a MOJyYEeHUs CEPHOM https://m.edsoo.ru/ff0d210c bubnuoTeka
26 )
KHUCJIOTHL. XUMHUYECKOE 3arPA3HCHHE POIII https://resh.edu.ru
OKpYKArOIeH Cpe/ibl COSNHEHHSIMH CEPBI
Brruunciienue MaccoBoit 107U BBIXO1a bubmorexa HOK
27 DO VT DEAKLII A A https://m.edsoo.ru/ff0d210c bubnroTexa
POAYKTa pearh POIII https://resh.edu.ru
OO1mas xapakTepuCTHKa JIEMEHTOB VA- bubmmnorexa LIOK
28 TPyNIbL. A30T, paclipoCTpaHEHHe B IPHPOJIE, https://m.edsoo.ru/ff0d210c bubnuoreka
(du3MUeCcKre M XMMUYECKHE CBOHCTBA POIII https://resh.edu.ru
AmMMUax, ero (pU3NYECKUue 1 XUMUYECKHE bu6mmoreka [JOK
29 CBOICTBA, MOJIy4eHHUE U IPUMEHEHNE https://m.edsoo.ru/ff0d210c bubnmoTeka

PDOIII https://resh.edu.ru
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Ilpakmuueckasn paboma Ne 3 no meme

bubmuoreka [IOK

30 «llonyuenue ammuaka, uzyuenue ezo https://m.edsoo.ru/ff0d210c bubnuoreka
C80lICME) POIII https://resh.edu.ru
A3oTHas Kucnora, e€ Gpusndeckue u bubmorexa HOK
31 UIMIECKIE CBO f;CTBa https://m.edsoo.ru/ff0d210c bubnmoreka
POIII https://resh.edu.ru
Hcnonb30BaHME HUTPATOB U COJIEH aMMOHUS B bubnuotexa [JOK
39 Ka4eCTBE MUHEPAJIbHBIX YI0OPEHHIA. https://m.edsoo.ru/ff0d210c bubnuoTteka
XUMHYECKOE 3arps3HEHUE OKPYKAOIIeH P3O https://resh.edu.ru
Cpe/ibl COSAMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas bubnuorexa [JOK
33 KHCII0Ta, QU3HYCCKHE U XUMHUECKUE https://m.edsoo.ru/ff0d210c bubnuoTeka
CBOWCTBA, MOJIy4YCHHE POII https://resh.edu.ru
Hcnonws3oBanne GocdaToB B KauecTBE bubnuotexa [JOK
34 MUHEPAIBHBIX YI00peHMiA. 3arpsa3HeHne https://m.edsoo.ru/ff0d210c bubnuoTeka
IPUPOIHOM cpenbl ocharamu POIII https://resh.edu.ru
VYrnepon, pacnpocTpaHEeHHE B IPUPOJIE bubmorexa IOK
35 (1)1/131/126?1,(56 H zHMPl:quKHe cBO g . fBaﬂ ’ https://m.edsoo.ru/ff0d210c bubnuoTeka
POII https://resh.edu.ru
Oxkcunpl yriaepojaa, ux Gu3ndeckue u bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA. DKOJOTHUCCKHUE https://m.edsoo.ru/ff0d210c bubnuoTeka
36 .
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YIJepoa POIII https://resh.edu.ru
(V)
bubmuoreka [JOK
37 VYroapHas KUCIIOTa B €€ COJIN https://m.edsoo.ru/ff0d210c bubnuoTeka
POII https://resh.edu.ru
Ilpakmuueckasa paooma Ne 4 no meme bubnuoreka [JOK
38 "IMonyuenue yznekucnozo zaza. https://m.edsoo.ru/ff0d210c
Kauecmeennas peakyus na kapoonam-uon'' bubnuorexa POIII https://resh.edu.ru
[TepBOHAaYaTbHBIE TIOHATHS 00 OPraHUYECKUX bubmorexa HOK
39 P P https://m.edsoo.ru/ff0d210c bubnmoreka

BCIICCTBAX KAK O COCAMHCHHUAX YIJICpOJa

PDOIII https://resh.edu.ru
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bubmuoreka [IOK

40 Kpemuuii u ero coesmHenns https://m.edsoo.ru/ff0d210c bubnnoreka
Ilpakmuueckan paooma Ne 5. Peuienue bubnuotexa [JOK
a1 IKCHEePUMEHMAILHBIX 3A0aY NO meMe https://m.edso0.ru/ff0d210c bubnuoTeka
«Basicneimue nememannst u ux PD1II https://resh.edu.ru
COCOUHEHUA)
KoutpoabsHnas padora Ne2 no reme bubnuotexa [JOK
42 «BaxkHeiinme HeMeTaLIbI H HX https://m.edso0.ru/ff0d210c bubmunoreka
CoeTMHEHUsD» POIII https://resh.edu.ru
OO61mast XxapakTepUCTUKAa XUMHUYECKUX bubnuotexa [JOK
3IIEMEHTOB — METAJJIOB. MeTainuecKkas https://m.edsoo.ru/ff0d210c bubnuoTeka
43 .
CBSI3b M METATIMUYECKAsT KPUCTATHYECKAS P3II https://resh.edu.ru
pemérka. Pusnveckne CBONCTBA METAIIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bu6moreka [IOK
44 DIEKTPOXUMHUYCCKHI PSIT HAPSHKEHU I https://m.edsoo.ru/ff0d210c bubnuoTeka
METaJJIOB POII https://resh.edu.ru
OO6mmme crocoOb! MOTYICHHS] METAIIOB. bubnuorexa [JOK
CrutaBbl. BerunciieHus o ypaBHEHUSIM https://m.edsoo.ru/ff0d210c bubnuoTeka
45 . )
XUMUYECKHUX PEaKIHii, eCIIN OJUH U3 PO https://resh.edu.ru
pPEareHTOB COACPKHUT IPUMECH
bu6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UHU METAIIOB https://m.edsoo.ru/ff0d210c bubnuoTeka
POIII https://resh.edu.ru
bubmuoreka [JOK
47 [Ienoynbie METAILIIBI https://m.edsoo0.ru/ff0d210c bubauoreka
POIII https://resh.edu.ru
bu6mmoreka [JOK
48 OKCHIBI ¥ TUPOKCHU/IBI HATPUS M KU https://m.edsoo.ru/ff0d210c Bubanoreka
POIII https://resh.edu.ru
[IemouHO3eMeETbHBIE METAIIBI — KaJIbIHA U bubmmorexa [IOK
49 h https://m.edsoo.ru/ff0d210c bubnuoTeka

Mar"Huu

PDOIII https://resh.edu.ru
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bubmuoreka [IOK

50 Baxkneiimme coeuHEeHUs KaIbLUs https://m.edso0.ru/ff0d210c Bubnnoreka
POII https://resh.edu.ru
bu6mmoreka [{OK
51 O0001Ienre ¥ cucTeMaTu3anys 3HaHAMN https://m.edsoo.ru/ff0d210c bubnauoreka
POII https://resh.edu.ru
bu6moteka [IOK
52 JXK&cTrocTh BOMIBI U CIIOCOOBI €€ yCTpaHEHHSI https://m.edsoo.ru/ff0d210c bubnuoTteka
POII https://resh.edu.ru
Ilpakmuueckasa paboma Ne 6 no meme bubnuotexa [JOK
53 "Kécmkocmob 6006l U MemMOObL eé https://m.edsoo0.ru/ff0d210c Bubmnoreka
ycmpanenus '’ POIII https://resh.edu.ru
bu6moreka [IOK
54 AJFOMUHAN https://m.edsoo.ru/ff0d210c Bubnaunoreka
POIII https://resh.edu.ru
bu6moreka [IOK
55 AmdoTepHbIe CBOMCTBA OKCH/IA M THIPOKCH/IA https://m.edso0.ru/ff0d210c Bubnnoreka
POIII https://resh.edu.ru
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/ff0d210c bubnauoreka
POII https://resh.edu.ru
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (I1) n bu6mmoreka [IOK
xenesa (11T) https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
58 O000I1IEeHrE U CUCTEMATU3AIMS 3HAHUMN https://m.edsoo0.ru/ff0d210c Bubnuoreka
POIII https://resh.edu.ru
Ilpakmuueckaa paooma Ne 7. Pewienue bubnuoreka [JOK
59 IKCHEPUMEHMANILHBIX 3044 N0 meme https://m.edsoo.ru/ff0d210c bubauoTteka
«Baosicneiimue memannot u ux coeOuHenus» POIII https://resh.edu.ru
BbrumciieHuns Mo ypaBHEHUSIM XUMHUYECKHX bubmuoreka [JOK
60 peaxiuii, eciu OJUH U3 PeareHToB JaH B https://m.edsoo0.ru/ff0d210c bubanoreka

HU30BITKE HIIH COJCPKUT NPHUMCCH.

PDOIII https://resh.edu.ru



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

Briuucienus MmaccoBOM 10U BBIXOJA
MPOJYKTa PEAKIUU

bu6mmoreka [IOK
61 O0o001Ienre U cucTteMaTu3anys 3HaHU | 1 https://m.edso0.ru/ff0d210c Bubnnoreka
PDIII https://resh.edu.ru
bu6mmoreka [{OK
62 Kg“;flogll’:;ﬂﬁafomgf ::; TeM;H — 1 https://m.edsoo.ru/ff0d210c bubnaunoreka
«BAKHCHIHNE METAILT COCAHHEHH PDIII https://resh.edu.ru
BemiecTBa u MmaTepuaibl B TOBCEIHEBHOU Bubmaorexa LIOK
63 )KHI;IHH qerToBeKa p A 1 https://m.edsoo.ru/ff0d210c bubaunoreka
POIII https://resh.edu.ru
XUMHYECKOE 3arps3HEHHE OK aromen bubmaorexa LIOK
64 - p pyKaomt 1 https://m.eds00.ru/ff0d210c Bu6nmoreka
pea PDIII https://resh.edu.ru
Posis XxuMuH B pelreHnun 3K0JI0rNYECKUX bubmuorexa LIOK
65 TboGeM p 1 https://m.edsoo.ru/ff0d210c bubaunoreka
p POIII https://resh.edu.ru
66 CranaapTu3upoBaHHasi MMCbMeHHas 1
padora
67 AHalIM3 CTaHIAPTU3UPOBAHHON MUCHMEHHOMN 1 bubnuorexa [JOK
paboTHI https://m.edsoo.ru/ff0d210c
68 Pemenue pacu€rHbix 3a/1a4 3a Kypc OCHOBHOM 1 bu6mmoreka [JOK
LIKOJIBI https://m.edsoo.ru/ff0d210c
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME
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HNEPEYEHB (KOJUD®UKATOP) PACOPEJEJEHHBIX 1O KJIACCAM IMPOBEPSIEMBIX TPEBOBAHUM K
PE3YJIbTATAM OCBOEHHMA OCHOBHO OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEIO
OBPA3OBAHUA U DJIEMEHTOB COAEP KAHUSA 110 XUMHNHU

8 KJIACC
IIpoBepsiemble TPeOOBAHUSA K pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/ibHON NMPOrpaMMbl
Kon [TpoBepsiemble MpeIMETHBIC PE3YIbTAThl OCBOCHHUS OCHOBHOW 00Pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO
POBEPSEMOTO o011iero oGpazoBaHus
pe3yJibraTta
1 ITo reme: «IlepBoHayanbHbIE XUMUYECKUE TTOHATUS

1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSITUW: aTOM, MOJIEKYJIa, XUMHUYECKHUU DJJIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHASI M HEOTHOPO/IHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS
U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSPHAs Macca, MaccoBas JO0Js XHUMHUYECKOIO
dJIEMEHTa B COCIMHEHWH, MOJISIPHBIH 00BEM, XHMHUYECKas peakius, KIacCU(UKAIUS PEaKIHil: peakiuu
COEJIMHECHUS, PEaKIMU Pa3I0XKEeHUs, peaxkuuu 3aMeIeHUs, peakuuun oOMeHa, »JK30- H
SHJOTCPMHUYECCKHUE PEaKIMH, TEINIOBOK 3(P(hEeKT peakiuu, pacTBOp, MaccoBas J0Js BelmecTBa (MPOIEHTHAS
KOHIICHTpAaIIMs) B pacTBOPE

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHN M IPUMEHSTH 3TH OHATHUSA IIPU ONMCAHUU
BEILIECTB U UX NPEBPAILCHUI

1.3 UCITOJIh30BaTh XUMHYECKYI0 CHUMBOJIUKY JIJII COCTaBJICHHUS (DOPMYIT BEIISCTB U YPAaBHCHUN XUMHUYCCKHUX
peakiui

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4€HUsI, 3aKOHAa ABOTaapo

15 OMpEACNIsATh BaJIGHTHOCTH aTOMOB  JJIEMEHTOB B  OWHApPHBIX COCIMHEHHUSIX




1.6

KJIaCCU(ULIUPOBATh XUMUYECKUE peaKUUH (M0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3 (PeKTy)

1.7

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDPHYIO W MOJISIPHYIO MAacCChI
BEILIECTB

1.8

BBIYHCIISITh MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JeMEHTa 1o (Gopmyre
COCTMHEHMUSI,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PaCTBOPC

1.10

MPUMEHSAThH €CTECTBEHHO-HAYUHbIE METO/IbI TTO3HAHUS — HAOJIIOICHUE,
U3MEpPEHUE, MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEAIbHBINA U MBICJICHHBIN )

IIo Teme: «Baxxkneiue MpCaACTABUTCIIN HCOPTAHNYICCKHUX BCUICCTBY»

2.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHM: OKCH A, KUCJIOTA,
OCHOBAHHEC, COJIb

2.2

OTIpPEAENATh MPUHAIIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIaccy
COEIMHEHHU 10 hopMyam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTI) HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTCpUu30BaATh (OHI/ICI)IBaTL) 06H_II/IC XHMHUYECKHUE CBOMCTBA BCIICCTB
Pa3JINIHbIX KJIaCCOB, MMOATBCPIKIAA OIMMCaHUuC IMpuMcpaMu
MOJICKYJIAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ

2.5

IIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTM OT HX
Ka4EeCTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHUX
IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX

2.6

cleoBaTh  IpaBUjiaM  TOJIb30BAaHUS  XUMHUYECKOHM  TOCYI0Ml U
1a0opaTopHBIM O0OPYIOBAaHHEM, a TaKXKe MpaBHiIaM OOpalieHUus ¢
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHUSIMH IO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOMOPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C OINPENCICHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOJUTh XUMUYECKHUE HKCIICPUMEHTHI
M0 PACTO3HABAaHUIO PACTBOPOB IIENOYEH U KHUCIOT C IOMOIIBIO
UHANKATOPOB (JTakmMyc, GpeHondTaaent, METHIOPAHXK U IPYTHE)

2.7

IMPOBOAUTD PACUYCTHI I10 YPABHCHHUIO XUMHYECKOM p€aKunuu

I[To Tteme: «llepmogmueckuii 3akoH u llepmogmueckas cucrema
xumudeckux oanemeHToB J[.M. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuueckast cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHH: AP0 aTOMA,
AJIEKTPOHHBIA CJOM aToma, aToOMHas OpOWTallb, paguyc aToma,




XUMHYECKAsT CBS3b, MOJISIPHAS W HEMOJSpHAs KOBAJEHTHAs CBS3b,
3JIEKTPOOTPULIATENLHOCTh, HOHHAsA CBS3b, HWOH, KAaTHOH, AaHWOH,
CTCIICHb OKHUCJICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoanueckoi
CUCTEMBbl XMUMHYECKUX OJJIEMEHTOB: pa3inuyaTh IOHATUS «TJ1aBHas
noarpynmna (A-rpynma)» u «mnoOounass mnoarpynmna (b-rpymma)y,
«MaJbie» U «OO0JIbLINEY» MEPUOIbI

3.4

packpbiBaTh cMbIica Ilepuogumueckoro 3akona .M. Menpneneesa:
J€MOHCTPUPOBATh MOHUMAHUE NIEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX MOJI0KeHud B [leprnonnueckoit cucreme

3.5

COOTHOCUTh OOO3HAa4YeHUs, KOTOpble UMEITCA B TalIuUIe
«Ilepnonnyeckas cucreMa XUMHUYECKUX AJIIEMEHTOB
JA.N. MenneneeBay ¢ 4YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHMS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsAl sijipa, o0liee Ynucio
AJIEKTPOHOB U PACIPEEICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHLIX
COCAMHCHMUAX

3.7

OoIIpCaciiTb BHI XUMHYECKON CBA3U (KOBaHCHTHaﬂ )41 I/IOHHEUI)
B HCOPIraHUYICCKUX COCANHCHUAX

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 ITepBoHayaIbHBIE XUMUYECKUE TTOHSATUSA

1.1 [Ipenmer xumuun. Posib XUMHUM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HaYK.
Tena u BemectBa. uznueckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BEIIIECTB

1.2 [lonsTe O MeTOoAax MO3HAHUS B XUMHUH. YUHCThIE BEIIECTBA M CMECH.
Crnioco0nI pa3aeneHust cMecei

1.3 ATOMBI YW MOJEKYJbl. XUMHUYECKHE HJIeMEHThl. CHMBOIBI XHUMHYECKUX

aneMeHTOB. [IpocThie UM ClIO)KHBIE BewIeCTBAa. ATOMHO-MOJIEKYJISIPHOE
y4EeHUE

1.4

Xumunueckass (popmyrna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA coOCTaBa BemecTB. OTHOCUTENbHAsT aTOMHas Macca.
OtHOocHuTENnpHAsT MOJICKYJSIpHas Macca. MaccoBass [H0J1 XUMHAYECKOIO
AJIEMEHTA B COCIMHEHUH




1.5

KomnuecTBo BemecTBa. Monb. MonsipHad macca. B3anMocBs3b KOJIMYECTBA,
Macchl U 4YHCJIa CTPYKTYPHBIX €IWHUIl BerlecTBa. Pacuersl mo gopmynam
XUMHUYECKHX COCTUHEHHI

1.6

dusnyeckue U XUMUICCKUE SBIICHUS. XUMHUYECKas PEaKIUs U €€ TPU3HAKH.
3aKOH  COXpaHEHWs MacChl  BEIIECTB. XHWMHYECKHE  ypaBHCHHS.
Knaccudukamus XUMHUYECKUX peakiuil  (COSAMHEHUS, Pa3JIOKCHUS,
3aMeIleHus1, 0OMeHa)

1.7

XUMHUYECKUM DKCICPUMEHT: 3HAKOMCTBO C XUMHUYECKOM TMOCY/IOM,
C nmnpaBujgaMu paboThl B Jlabopatopur U TOpUeMamMu OOpalleHus
c 1abopaTopHbBIM O0OpPYIOBaHMEM, HM3yUY€HHE U ONUcCaHuE (HUIUYECKUX
CBOICTB 00pa3lloB HEOPTaHMYECKHX BEIEeCTB, HaONoJeHue (PU3NYECKUX
(mnaBjIeHUE BOCKa, TastHUE JibJla, PACTUPAaHHE caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAIMS BOJbI) M XHMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBaHUE
MEJHOW TPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCIOTOM) SIBIICHUH,
HAOJIIOJIEHUEe W ONMUCAHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEaKIIUM
(pasnokeHue caxapa, B3aMMOJIEHCTBHE CEPHOM KUCIIOTHI C XJIOPHUIOM Oapus,
pasznoxenue rugapokcuna menu (II) mpu HarpeBaHuwu, B3auMOJEHCTBHUE
xene3a ¢ pactBopoMm conu meau (II), u3ydenuwe crocoOOB paznaereHus
cMmece (¢ MOMOIIBI0 MarHuTa, GuiIbTPOBaHKE, BhIMIApUBAHHE, JUCTHILIS LN,
xpomatorpadus), MPOBEACHUE OUYMUCTKH IMOBAPEHHOW COJHU, HAONIOJCHHE
U OIMCAaHHME PE3YyJbTATOB NPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHNE MOJIENIEl MOJIEKY (IIapOCTEPKHEBBIX )

Baxuernmue MpEaACTABUTCIIN HCOPIraHNICCKUX BCIUICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 35eMEHT U MpocToe
BenecTBo. HaxoxaeHne kuciaopoaa B mpupoie, puandeckue u XuMUIeCKre
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucaopoaa. CriocoObl
MOJIYYeHUS KUCJIOPOJa B JIA0OpAaTOpUH M MPOMBIIUIEHHOCTU. KpyroBopot
Kuciopojaa B npupojie. O30H — atoTponHas MoANGUKAIMS KUCIOPOIa

2.2

TemnoBoit 3 PexT XUMUYECKON peakiuu, TEPMOXUMHUUYECKUE ypaBHEHHS,
9K30- U SHAOTEPMUYECKHE peakUuU. TOMIMBO: Yrojib U METaH. 3arpsi3HeHUE
BO3/lyXa, yCWJIEHNE TAPHUKOBOTO A (PeKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonmopon — asnemeHT M mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B
npupojae, (U3NUECKHe M XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
nosyyeHus. Kuciaorsl u conu

2.4

MoutsipHbIii 00beM ra3oB. PacyeTsl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

@dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PacTBOpBHI.
HacpllieHHble ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEWIECTB B
BoJie. MaccoBas 1015 BELIECTBA B pACTBOpPE. XMMUUYECKHE CBOWCTBA BOJBI.




OcHoBanus. Posb pacTBOpOB B IIPUPOJIE U B KU3HU denoBeka. Kpyrosopor
BOABl B MNPHUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
IIPUPOJIHBIX BOA

2.6

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB: cojieoOpa3ytonue (OCHOBHBIE, KHUCIOTHBIE, aMdoTepHBbIE)
u  HeconeoOpasyromme.  Homenknatypa  okcumoB.  Dusnyeckue
Y XMMHUYECKHUE CBOMCTBA OKCUIOB. [loyueHne okcuaon

2.7

OcHoBanus. Knaccudukanuss OCHOBaHMI: IEIOYM W HEPACTBOPUMBIE
ocHoBanus. HomeHnkiatypa ocHoBaHui. @u3nyeckue M XUMHYECKUE
CBOMCTBA OCHOBaHUM. [lonyuyenue ocHoOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucior. dusznueckue
Y XUMUYECKHE CBOMCTBA KUCIIOT. Psax aktuBHOCTM MeTasuioB H.H. bekeTtosa.
[Tomyuenue KucaoT

2.9

Conu. Homenknatypa coneil. @u3nyeckue 1 XUMUUYECKHE CBOMCTBA COJIEH.
[Tomyuenue coiuen

2.10

I'enetuueckas cBsI3b MCIKAY KiJIaCCaMU HCOPTraHUYCCKHUX COC)II/IHCHI/Iﬁ

2.11

XUMUYECKUN SKCTIEPUMEHT: KaU€CTBEHHOE OIPE/ICICHUE COAEPKAHUS
KHUCIIOPOJIa B BO3IyX€, MOJyYeHHE, COOMpaHne, paclio3HaBaHUE U U3yUCHUE
CBOMCTB  KHUCJOpOAa,  HAONIOJCHUE  B3aWMOJICHCTBHSA  BEIIECTB
C KMCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHUSI M TIPEKPAIICHUS TOPEHUS
(moxkapa), 03HaKOMJICHHE C 00pa3IiaMi OKCHIOB M ONMCAHUE UX CBOMCTB,
MoJIydeHue, CoOupaHue, pacrio3HaBaHUE U U3yUeHHEe CBOMCTB BOJOPO/Ia
(ropenue), B3aumoaencTrue Bogopoa ¢ okcuaom meau (II) (Bo3moxHO
UCITOJIb30BaHHUE BUIEOMATEepHUAIIOB), HAOII0IeHHE 00Pa3IloB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB
C  pa3IM4YHOM  pPaCTBOPUMOCTBIO,  MPUTOTOBICHHE  PACTBOPOB C
OIPEJICIICHHOW MAaCCOBOM J0JIEM PAaCTBOPEHHOI'O BEIIECTBA,
B3aKMMO/ICHCTBHUE BOJIbI C METa/UIaMU (HaTPUEM U KaJbLKEM) (BO3MOMKHO
WCIIOJIb30BAHUE BHUJEOMATEPHATIOB), OIPEACICHUE PACTBOPOB KHUCIOT
U IIeJI0Yel ¢ MIOMOIIBI0 HHIMKATOPOB, HCCIIC0BaHUE 00pa3IioB
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHEHHUS
OKpAaCK{ UHJIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH, U3yUCHHUE
B3aumozercTeus okcuaa meau (II) ¢ pactBopoM cepHOI KMCHIOTHI, KUCIIOT
C METaJIaMU, PeaKIui HeUTpaanu3aluu, MoJTydeHEe HepacTBOPUMBIX
OCHOBaHMH, BHITECHEHHE OJTHOTO METaJllIa IPYTUM U3 PacTBOpa COJIH,
pellIeHre FKCIIePUMEHTAIbHBIX 3a7a4 1o TeMe «BajkHeiue Kiacchl
HEOPraHWYECKHUX COCTUHEHUMN




Ilepuonnueckuit 3akoH u llepuoauueckas cucreMa XMUMHYECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKast CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

3.1

[lepBble TOMBITKH KIaCCU(PUKALMKM XUMHYECKUX dJeMEHTOB. [loHsTue
O TpyNmax CXOAHBIX DJIEMEHTOB (ILEIOYHBIE U IIEJIOYHO3EMETbHBIE
METaJUlbl, TallOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhiE 00pa3yroT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBI

3.2

[lepuoanuecknii 3axoH. Ilepuoanueckas cucteMa XHUMHYECKUX DJIEMEHTOB
H.U. MenneneeBa. Koporkonepuoanas u JUIMHHONEPUOAHAS (HOPMBI
Ilepuonnueckoir cucrembl XuMudeckux odneMeHToB J[[.MI. Menneneesa.
[lepuoas!l u rpynnsl. OU3nyeckuil CMbICI NOPAIKOBOTO HOMEpPA, HOMEPOB
NEPUOJIA U TPYNIBI dJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX sz1ep. M30Tonsl. DnekTponsl. CTpoeHne
ANIEKTPOHHBIX 000JI0YEK aTOMOB TMeEpBhIX 20 XUMHUYECKUX DJIEMEHTOB
Ileppuonnueckorn  cucremsl .M.  Mengeneesa.  XapaxkTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro mnojioxkeHuto B Ilepuoguyeckoir cucreme
JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHUSl pajuyca aTroOMOB XMMHUYECKHX JJIEMEHTOB,
METAJUTMYECKUX M HEMETaJUIMYEeCKUX CBOWCTB MO TPYIIaM U TepuojaMm.
3nauenue [lepuogumyeckoro 3akoHa u llepuogmdeckoil  cucTeMbl
XUMHYECKUX JIEMEHTOB JJIs1 pa3BUTHs Hayku U nipaktuku. /.. Mennenees
— YUYEHBIH U FPAKJAHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (MOJsipHass W HENOJSPHAsi) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b

3.6

CrenieHb OKHCJICHUA. OKXHCIINTENEHO-BOCCTAaHOBUTEIIHHBIE PCaKIuu.
HpOHGCCBI OKHCJICHUS B BOCCTaHOBICHUS. OKHUCIMTEIN U BOCCTAHOBHUTEIIN

3.7

XVUMHUYECKUA JKCIEPUMEHT: HU3y4deHHEe OOpaslloB BEIIECTB METAIJIOB H
HEMETAJIJIOB, B3aUMOJICIICTBUE TMAPOKCUA [IMHKA C paCTBOPAMH KUCIOT M
miesioyel,  MNpPOBENECHHE  ONBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEakiuil  (TOpeHue,  peakuuu
Pa3NIOKEHUS, COCTUHEHUS)




9 KJIACC

IIpoBepsiemble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NMporpaMMmblI

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pesyJibrarta
1 ITo Teme: «BeliecTBO 1 XUMHUYECKasl pEaKLMsi»

1.1 pacKpbIiBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TOHSITHH: pacTBOp,
AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AICKTPOJIUTHUECKAS TUCCOIHUAIIMS,
peakIuu MOHHOTO OOMEHa, KaTaJu3aTop, XMMHUUYECKOE pPaBHOBECHE,
oOpatumbie u HEOOpaTUMBbIC peaxiuu, OKHCITUTENIbHO-
BOCCTAHOBHUTEIIBHBIC  PEAKIUHU, OKHUCIUTEIh, BOCCTAaHOBUTEID,
OKHCJIEHHWE U  BOCCTaHOBJICHUE, aAJJIOTpONUs, aM(pOTEPHOCTD,
XUMUYeCKass CBs3b  (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas),
KpUCTAJUTMYECKAsl PEIIeTKA, CIIJIaBbl, CKOPOCTh XMMUYECKON peaKIuu

1.2 WUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMUYECKHX TOHATHN
Y TIPUMEHSITh 3TU TTOHSTHS MIPU ONUCAHUU BEIECTB U UX MPEBpaIeHUN

1.3 COCTaBIIATh YPABHEHUS HIICKTPOIUTHUYECKOM IMCCOLMAIMN KHUCIOT,
HIeJIoue M CoJied, TMOJIHbIE M COKpAIEHHbIE YpaBHEHHS peakluid
MOHHOT'0 OOMeHa

14 PacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX peaKIui

1.5 MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKiuu

2 Ilo Temam: «Hemeramiel M uX coeauHeHUsA» W «MeTaluibl U HUX
COCJIMHEHUS

2.1 XapaKTepru30BaTh (OMUCHIBATh) OOIINE U CTICIIU(PUISCKUE XUMHUIECKIE
CBOMCTBa MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi ONUCAHHE
npuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX pEaKIAi

2.2 COCTaBJISITh YPaBHECHUS PEAKIIMii, MOITBEPKIAIOIINX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMM PA3JIUYHBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOKHOCTU MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B pa3IMUHbIX
YCIIOBHSIX

2.4 CleloBaTh  MpaBWIaM  MOJIb30BAaHUS ~ XUMHYECKOM  MOCyHoil
U J1a0opaToOpHBIM 00OpPYAOBaHUEM, a TaKXKe IMpaBuUiiaM oOpaleHus




C BENIECTBAMH B COOTBETCTBHU C WHCTPYKIUSMHU TIO BBITTOJIHCHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TIOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO rasa)

2.5

NPOBOAUTL PEaKIMH, IOATBEPKIAIONINE KadyeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomuna-, wuoaua-, KapOouar-, docdar-, cunukar-, -cyiabdar-,
TUAPOKCU-MOHBI, KATHOHBI aMMOHHUS, WOHBI M3yYEHHBIX METAJIJIOB,
IIPUCYTCTBYIONINE B BOAHBIX PACTBOPaX HEOPTAHMYECCKUX BEIICCTB

[To Teme: «XuMHS U OKpYyXKaroIIas Cpeaar

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSITHM: HI[K BCIICCTBA,
KOpPpOo3ust METAJIJIOB

3.2

OPUMEHSATh OCHOBHBIE ONEPAIMM MBICIUTEIBLHON AESTENbHOCTH —
aHaJlu3 W CHUHTE3, CpaBHEHHUE, O0000LIeHHE, CUCTEMaTHU3AalMIo,
BBISIBJICHUE MPUYMHHO-CIIECTBEHHBIX CBS3EH — JJIs1 U3YyUEHUSI CBOMCTB
BEUIECTB M XHMHUYECKHX PEaKIUN; €CTECTBEHHO-HAYUYHbIE METO]IbI
[O3HAHUS — HAOJIIOJIEHUE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT
(peanbHbBINA U MBICIICHHBIN )

IIpoBepsieMble 31€eMEeHTHI COAePKAHUSA

Kon

[TpoBepsieMblii 2JIEMEHT COJIeP KaHUS

1

BemecTBo n xumunueckas peakuus. [loBropenne

11

[Tepunonnueckuit 3akoH. [lepuoauueckass cucteMa XMMHAYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKUX AJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, Kaausl, KaIbIUs
U HUX COCAMHCHMM B COOTBETCTBUM C IIOJIOKCHHEM DJIIEMEHTOB
B [lepronnyeckoi cucTemMe U CTPOEHHEM X aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTALNTUYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THNA KPUCTAUIMYECKON
pEeIIeTKH W BUJA XUMHYecKoil cBs3u. Kmaccudukanus m HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXIyHApOHAsl U TPUBUAIbHAS ). XUMUYECKHUE
CBOWCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAaCCaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYECKMX peaknuid 1O Pa3IWYHBIM MpHU3HAKaM (T10
YUCIly M COCTaBY Y4YaCTBYIOIIMX B PEAKUMHU BELIECTB, MO TEIMIOBOMY
3 dekTy, 10 M3MEHEHHUIO CTENEHEW OKUCIICHUS XUMHYECKUX 3JIEMEHTOB,
0 00PaTHUMOCTH, MO YYacCTUIO KaTalu3aropa). JK30- U SHIOTEPMHUUECKHUE




peaKIuy, TEPMOXMMHUYCCKHE ypaBHEHUs. [IOHATHE O CKOPOCTH XUMUYECKOM
peaKIuu

1.4

[lonsitue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue
O TOMOTEHHBIX M TETEpOreHHbIX peakuuax. [loHsATHE O XUMHYECKOM
paBHOBecuu. DakTOpbl, BIMSIOUIME HA CKOPOCTh XMMHYECKOM peakiuuu
U TIOJIO’KEHHE XUMUYECKOTI0 PaBHOBECHS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIMHU, 3JEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuun. (COCTaBIEHUE YpAaBHEHHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI C HCIOJB30BAHHEM METOAA
JIEKTPOHHOTI O OanaHca

1.6

Teopus BJIEKTPOJIMTUYECKON JIUCCOLMALUH. DIIEKTPOJIUTHI
Y HEANEKTPOIUThl. KaToHbI, aHMOHBI. MEXaHU3M JUCCOLIMAIUM BEIIECTB C
Pa3IMYHBIMU BUAAMHU XUMHUYECKOH CBsi3U. CteneHb aucconuanuu. CuibHbIE
U cia0ble AJICKTPOJUTHI. Peakiiuu MOHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS
peakiuii MIOHHOTO OOMEHa, TOJIHBIE M COKpAaIlleHHbIE MOHHBIC ypaBHEHUS
peakuuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIE B CBETE MPEICTABICHUM
00 SIEKTPONUTHYECKON aucconuanui. KauecTBeHHbIE peaklui Ha HOHBI.
[TonsiTHe o0 TuapoONU3E CcoJier

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJICHUE C MOJEISAMHU KPUCTANIMUYECKUX
pEIIeTOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTallioB (rpadura
W anMasza), CIOXHBIX BEIIECTB (Xjopujaa HATpud), HCCICTOBAHUE
3aBUCUMOCTHU CKOPOCTU XUMHUYECKON PEaKIMU OT BO3JCUCTBUS Pa3IMUHBIX
(GbakTOpOB; HCCIIEIOBAHKUE DJICKTPOIPOBOIHOCTH PACTBOPOB  BEIIECTB,
mporecca AUCCOUMAIlMA  KHUCJIOT, IIejJod4el U cojieil  (BO3MOXKHO
HCIIOJIb30BaHHE BUJICOMATEPHUAJIOB); MIPOBEJICHUE OITBITOB,
WUTFOCTPUPYIOIIUX TMPU3HAKK TPOTCKAHWS pEakIuii HMOHHOTO OOMeHa
(oOpa3zoBaHHME oOcajKa, BBIJICJICHHE Ta3a, 0O0pa3OBaHWE BOJIBI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU
(ropeHue, peakuuu  PasoKEHHsS,  COCIMHEHHUs);  paclo3HaBaHHUE
HEOPraHWYECKUX BENIECTB C MOMONIbI0 KAYECTBEHHBIX PEAKIIMHA HA HOHBI;
pEIIEHHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4

Hemeransl u ux COCIMHCHUA

2.1

OO6mrast xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHwe U (Qu3NUecKue CBOMCTBA
POCTHIX BEIIECTB — rajlor€HOB. XMMUYECKHE CBOICTBA HA MPUMEpPE XJI0pa
(B3auMOJIeiiCTBUE C METAJITIAMU, HEMETAIJIaMU, Iies104aMu ). XJIOPOBOAOPOI.
ConsiHasi KuUCJIOTa, XUMHYECKHME CBOWCTBA, MOJy4YeHUE, HPUMEHEHHE.
JlelicTBHE XJIOpa M XJIOPOBOJIOPOJA HA OPraHU3M 4YesjoBeka. Bakneunmue
XJIOPUJIBI M X HAX0XKJACHUE B MPUPOJIE




2.2

O6mas xapakrepucThka 351eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTeNeHH OKucieHus. CTpoeHne Hu (PuU3HUECKUe
CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA M Cepbl. AJIOTPONHbIE
MOAU(UKAUMK KUCIOpOAAa U cepbl. XHWMHYECKHE CBOMCTBAa CEpBHI.
CepoBoniopoj, cTpoeHue, (pusndyeckue U XuMuyeckue coicTBa. OKCHABI
cepbl KakKk TMpeACTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3znueckre U XMMHYECKUE CBOMCTBa (0OIIME KaK MpPEACTaBUTENS Kiacca
KUCIIOT U crnenuduueckne). XUMHUUYECKUE PEAKIMU, JIeKalue B OCHOBE
IPOMBIIJIEHHOTO Crocoba MOJIydeHUs] CepHOM KHUCHOThl. [IpumeHeHue.
Conu cepHOM KHUCIOTHI, KAaueCTBEHHAs peakuus Ha CylIb(paT-uoH.
Haxosxnenue cepbl U ee coequHEeHUH B Mpupoie. XUMHUECKOEe 3arps3HEeHUe
OKpYXalollel cpe/ibl COeTMHEHUSIMU cephl (KUCTOTHBIE T0KIH, 3arpsiI3HEHNE
BO3JlyXa ¥ BOJAOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHUS

2.3

OO6miast xapakTepucThka 3JeMeHTOB VA-Tpynmbsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUsS. A30T, pacupoCTpaHEHUE
B Mmpupoje, (Pu3MYECKHe U XUMHUYECKHe CcBoicTBa. KpyroBopoT aszora
B MIpUpoJe. AMMHAK, €ro (PU3nyYecKue U XMUMHUYECKIE CBOMCTBA, MOJIYyYEHUE
u npuMmeHeHue. Conu aMMOHMS, UX (U3NYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakiys Ha MOHBI aMMOHMS. A30THAsI KACJIOTA,
ee TMOoJIydeHHe, (U3NYECKUe M XUMHYECKHE CBOMCTBa (0OlIue Kak
OpeICTaBUTENs Kjlacca KHCIOT U creuuduyeckue). Vcenonb3zoBaHue
HUTPAaTOB M COJIEM aMMOHHS B KauyeCTBE MHHEpaIbHBIX yJIOOpEHUI.
XVMMHYECKOE 3arpsA3HEHUE OKpYXKAroLIeH cpeapl COEIMHEHHAMM a30Ta
(KUCJIOTHBIE T0KIH, 3arPsA3HEHUE BO3AYyXa, [I0YBBI U BOJOEMOB)

2.4

®dochop,  ammorponHble  Momudukanmmum  dochopa,  duMUECKUE
u xummudeckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora,
bu3mdeckue ©W XHUMHUYECKHE CBOWCTBa, TmojiydeHue. Mcronas3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUN

2.5

OO6mrast xapaktepucTrka meMeHToB [VA-rpynmel. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. YTJIEpOJ, aIOTPOIHbIE
Moau(UKALUY, pAcTIPOCTPAHEHHUE B TPHUPOAE, (PU3NYECKHe U XUMUYECKUE
cBoiictBa. ApcopOuus. KpyroBopor yriepoma B mpupone. OKCHIBI
yriaepona, ux (U3MYECKUe U XMMUYECKHE CBOMCTBA, JEUCTBUE Ha KUBbHIC
OpraHU3Mbl, TOJy4YEeHHUE U TMPUMEHEHUE. IKOJOTMYECKHE MPOOJIEMBI,
CBsI3aHHbIE ¢ OKcuaoM yriepona (IV); rumoresa rio0anbHOro MOTEMICHUS
KIUMaTa; TapHUKOBBIM d3(dekr. YrombHas KUCIOTa W €€ COJHU, HX
dusnueckne W XUMHYECKHE CBOWCTBA, TMIONYYCHHE W TPUMEHEHUE.
KauecTBeHHast peakuus Ha kapOoHAT-uOHBI. lcmosib3oBaHHe KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBILIJIEHHOCTH U CEJILCKOM XO3SIIICTBE




2.6

[lepBoHauanbHbBIE MOHITHUSI 00 OPraHUYECKHUX BEIIECTBAX KAK O COSTUHEHUIIX
yriaepona (MeTaH, 3TaH, 3TWICH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kuciora). Mx coctaB u xumuueckoe ctpoeHue. [loHstue o OUOIOrHUEcKu
BaXHBIX BEIIECTBAaX: JKUpax, OelKaxX, YyIrJeBoJlaX — M HMX POJIM B >KU3HU
yesoBeka. MarepuanibHOE€ €OUHCTBO OPraHUYECKUX Y HEOPraHWYECKHUX
COCTMHCHUN

2.7

KpemHunii, ero ¢usnueckue U XUMHYECKHME CBOMCTBa, MOJIYyYEHUE
u npumenenune. CoeMHEeHUs] KpeMHUs B npupoje. O0mue npeacTaBieHus
00 oxcune kpemuus (IV) u kpemuueBoil kuciore. CHUIUKATBI, UX
UCIIOJIb30BaHUEe B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH. Baxkueimue
CTpPOUTENbHBIE  MaTepuaibl: KepaMmHKa, CTEKJIO, LIEeMEHT, OeTOH,
xene300eroH. [IpoOneMbl 6Ge30MacHOrO MCHOJIB30BAHMS CTPOUTENbHBIX
MaTepHuajoB B TIOBCETHEBHOM KU3HU

2.8

XVWMHUYECKHI SKCTICPUMEHT: H3y4YeHHUE 00pa3lioB HEOPTraHUYECKUX BEIICCTB,
CBOWCTB COJISHOW  KHCIIOTBI, TPOBEJACHUE KAaYeCTBEHHBIX pPEaKIUi
Ha XJIOPUA-HOHBI W HAOJIIOJICHHE TPH3HAKOB WX IPOTCKAHUS; OIIBITHI,
oTpaxaroniue (QHU3NYCCKUE W XHUMHUYCCKHE CBOWCTBA TaJIOTCHOB M HX
COCTMHEHHMI (BO3MOXHO MCIIOIh30BaHUE BUICOMATEPHAIIOB); 03HAKOMJICHUE
¢ o0OpasuaMu XJ0opuI0B (TaJOT€HUIOB); 03HAKOMIIEHHE C 00pa3laMu Cephl
U €€ COCAMHEHUSIMHU (BO3MOXKHO HCIOJB30BaHHE BHJIEOMATEPHAIIOB);
HaOJIoIeHHe  Tpollecca  OOYyIJIMBaHUS  caxapa 1oja  JeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCJIOTHI; M3YYeHHE XUMUUYECKHX CBOMNCTB
pa30aBIEeHHON CEpHON KHUCJIOTHI, MPOBEJIEHHE KAueCTBEHHOW peaKUIuu
Ha cynbhaT-uoH M HaOIIO/IEHHE TIPU3HAKA €€ MPOTEKaHUs;, O3HAKOMJICHUE
¢ pusznueckuMu cBOMCTBaMU a30Ta, ochopa u ux coeqMHEHNN (BO3MOKHO
UCITOJIb30BaHUE BHUEOMATEpPHaIoB), oOpasmamMu a30THBIX M (PochopHBIX
yIoOpeHuii; mojlydeHue, coonupanue, paclio3dHaBaHUE M U3YUYEHUE CBOWMCTB
aMMUaka; poBeJIeHNe Ka4eCTBEHHBIX Peaklnii Ha HOH aMMOHUS U docdat-
MOH W WU3YyYCHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE
KOHLEHTPUPOBAHHOW  a30THOM  KHUCIOTBI C  MEApl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUANIOB); U3YUECHUE MOJEICH KPUCTAUTMUECKUX
pemieTok anmasza, rpadura, QyIepeHa; O3HAKOMIICHHE C TIPOIECCOM
afcopOIIMM  pPAaCTBOPEHHBIX  BEMIECTB  AKTUBHPOBAHHBIM  yIJIEM
U YCTPOMCTBOM MPOTHUBOTa3a; IOJyYEeHHE, COOMpaHHUE, pPACIO3HABAaHUE
Y U3y4YEHUE CBOMCTB yTIICKUCIIOTO ra3a; MPOBEICHNE KAYEeCTBEHHBIX PEaKITUiH
Ha KapOOHAT- W CWJIMKAT-UOHBI M HM3yYCHHE TPHU3HAKOB WX MPOTCKAHUS,
O3HAKOMJICHHE C MPOIYKIMEH CHJIMKATHOW TPOMBIIUICHHOCTH; PEIICHHE
AKCIIEPUMEHTAIBHBIX 3aJad Mo TeMe «Baxueimne HEMETAIBI W UX
COCTMHEHUS

MeTaibsl U uX COCANHCHUA




3.1

OO61ast XxapakTepUCTHKAa XUMHUYECKUX AIEMEHTOB — METAJNIOB HA OCHOBAaHUHU
UX TOJoXeHUus B llepmoandeckod cuUCTEME XUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa u  crpoeHuss aroMoB. CTpoeHHEe  METaJIOB.
Merandeckass CBA3b MU METAUIMYECKAS KPUCTALUIAYECKAsT pELICTKA.
DIEKTPOXUMHUYECKUH P HANIPSKEHU METAJIOB

3.2

duznyeckue M XHUMHYECKHE CBoOilcTBa MertauioB. OOmme crnocoObl
noay4yeHust MeTajioB. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHUI, OpoH3a)
U MX TIPUMEHEHUE B OBITY ¥ POMBIIINIEHHOCTH

3.3

[IlesouHble MeTAIIBL: TTO0KEeHUE B [leproinueckor cucteMe XUMUUYECKUX
anementoB J[.MI. MenneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XKICHHUE
B mnpupojsie. dusndyeckrue M XUMUYECKUE CBONCTBA (HA MpUMEpPE HATPUS
u Kanust). OKCUJIbl ¥ TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHre menoyHbIx
METAJIJIOB U UX COCIUHCHUM

3.4

[[lenoyHo3eMeNbHBIE META/UIBI MarHuii ¢ KaJblUM:  TOJIOKEHUE B
[lepuonuueckoit cucteme xumudeckux odiemeHToB J[.MI. Mennaeneena;
CTPOEHHE UX aTOMOB; HaXOXJAEHUE B NMpUpoje. PU3NYECKUE U XUMUYECKHUE
CBOWMCTBAa MarHusi U Kajblus. BaxkHelne coeqUHEHUs Kaiblus (OKCHI,
TUAPOKCHU], CoJin). JKecTKOCTh BO/IBI U CIIOCOOBI €€ YCTPAHCHHS

3.5

AnroMuHui: nonokeHue B Ilepmogmyeckold cHUCTEME XUMHUYECKUX
sanemeHntoB JI.M. MeHaeneeBa; CTpO€HHE aTOMa; HaXOXIEHUE B MPUPOJE.
dusnyecKkue ¥ XUMUYECKUE CBOMCTBA aIFOMUHMS. AM(OTEpHBIC CBONCTBA
OKCHJIa U TUAPOKCUJIA aTFOMUHUS

3.6

Keneso: monoxenue B llepruoanyeckor cUCTEME XUMHUYECKHX 3JIEMECHTOB
.. MeHneneeBa; CTpOCHUE aTOMa; HAaX0XKJICHUE B npupoae. Pusndeckue
U XMMUYECKHEe CBOMCTBA xene3a. OKCcuabl, THAPOKCU B U conu xenesa (II)
u xene3a (III), ux cocras, cBOMCTBA U MOJTyYEHUE

3.7

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHME C o0pa3liamMu METajioB
¥ CIUIABOB, WX (DU3UYECKUMHU CBONCTBAMHU; U3yUEHHUE PE3yTbTATOB KOPPO3UHU
METaJUIOB (BO3MOXXHO HCITOJIb30BAaHUE BHJICOMATEPHUAIIOB), OCOOCHHOCTEH
B3aUMOJECHCTBHS OKCHJA KajdblUs M HATpus C BOAOH (BO3MOXKHO
UCII0JIb30BAHUE BUJIEOMATEPUAIIOB); UCCIIEI0BAHUE CBOMCTB KECTKON BO/IBI;
mpoiiecca TOpPEHHUsI JKelle3a B KHUCIOpoJe (BO3MOXKHO HCMOJIb30BAaHUE
BUJIEOMATEpUaoOB); MPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pPEaKIUil Ha
WOHBI (MarHus, KaJiblus, allOMUHUA, HUHKA, xene3a (II) u xeneza (III),
Menu (II); HaOmroneHre W OMMCaHHE MPOLECCOB OKpAlIMBAHUS IJIAMEHHU
MOHAMU HATpuUs, Kajaus U Kaiblus (BO3MOXHO HCIOJIb30BAHUE




BUJIEOMATepUaoB); UccieAoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHUIIA
QTIOMUHUS M TUJPOKCHUJIA LHUHKA;, PEHICHUE SKCIEPUMEHTAJIbHBIX 3a7a4
o Teme «BaxkHeilre MeTamibl U UX COSTUHEHUS

XUMUs U OKpy>Karolas cpeaa

4.1

Hogele MmaTepuaisl v TexHonoruu. BeuecTBa 1 MaTepruaibl B TOBCEAHEBHOM
YKU3HU YeoBeKa. XUMUS U 310pOBbe. be30omacHOe UCTIOIB30BAHNE BEIIECTB
U XUMUYECKUX peakiuuil B ObITy. [lepBasi moMolb npu XUMUYECKUX OKOTax
Y OTPABJIEHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOW TPaMOTHOCTH. XHUMHUUYECKOE 3arpsA3HECHUE
okpyxatomeir cpenbl [[JIK. Ponb XuMuUM B PEHIEHHM HKOJOTHYECKUX
npoOneM. [IpupogHbie HCTOYHUKH YTIIEBOIOPOAOB (yroib, IPUPOIHBIN Ta3,
He(DTh), MPOAYKTHI UX NMEPEPAOOTKU, UX POJIb B OBITY M MPOMBIITICHHOCTH

4.3

XUMHUYECKUNM JKCIICPUMEHT: HM3Y4YCHHE O0paslloB MarepuaioB (CTEKIIO,
CILJIaBbl METAJIJIOB, MTOJIUMEPHBIE MAaTEPUAITBI)




IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

N DJIEMEHTOB COJAEPKAHUS 11O XUMHNHN

JUis IpoBeI€HHsI OCHOBHOI'O TOCYJapCTBEHHOI'0 3K3aMeHa 10 XxuMuu (ganee — OI'D
0 XUMHUHU) HCIOJNb3yeTCs MepedyeHb (KoaudukaTtop) MNpoBepseMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOCHMs OCHOBHOHM 00Opa30BaTElIbHON IPOTrpaMMbl OCHOBHOTO OOILIEro
00pa30BaHUA U HIEMEHTOB COAECPKAHMS.

IIposepsiembie Ha OI'D no xumMuM TpeOOBAHUA K Pe3yJIbTATAM OCBOCHMSI
OCHOBHOI 00pa30BaTeJIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOTO 00111er0 00pazoBanust Ha ocHoBe OI'OC

1

IIpencrasnenue:

11

O MO3HABAaC€MOCTH SIBJICHMU npupoabl, IMOHHMAHUC 00BEKTUBHOM
3HAUMMOCTH OCHOB XHMHUYECKOU HAaYKHN KakK o0nacTu COBPCMCHHOTO
CCTCCTBO3HAHMUs, KOMIIOHCHTA 061]16171 KYJIbTYPBI H HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O O6HI€CTB3;
IMOHNMMAaHHUC MCCTAa XUMHUHU CPCAU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAyY4YHBIX MCTOAAX IIO3HAHUA, B TOM YHUCJIIC IKCIICPUMCHTAJIBHBIX
N TCOPCTHUCCKHUX MCTOHAX MCCICAOBAHUA BCHICCTB M H3YUYCHUA
XUMHYCCKUX peaKHI/Iﬁ; YMCHHUC HCIIOJIB30BaATh MOIOCIIN
JIIA 00BACHECHUS CTPOCHHA aTOMOB U MOJICKYIJI

1.3

0 chepax npodeccroHaTbHON ASATSTBHOCTH, CBSA3AHHBIX C XHMHEH
U COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
XAMHYECKOW HAyKH, YTO IO3BOJUT OOYYaIOMIUMCS pPaccMaTpUBATh
XUMHIO KakK cepy cBoeii Oyayieit mpoecCHOHATBHOMN NeITeTbHOCTH
U clleTaTh OCO3HAHHBIA BHIOOpD XMMUU KaK MPOGUIBHOTO TpenMeTa
IIpH MepeXo/ie Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHUs

Brnanenue cucremMol XMMHWYECKMX 3HAHUM U YMEHHUE NPHUMEHSTH
CHUCTEMY XMMHUUYECKHUX 3HAHHUH, KOTOpask BKJIKOYAET:

2.1

BOKHEUIIINE XMMHYECKUE TMOHATHUS: XUMUUYECKUU JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE W CIIOKHOE BELIECTBO, OJHOPOJIHAS
U HEOJAHOpPOAHAs CMECh, OTHOCUTEIIbHbIE aTOMHAsi U MOJEKYJsIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIM
00beM, OKCHUJ, KUCIOTa, OCHOBaHUE, COJIb (CpEeAHsisA), XUMUYECKAs




peakuus, peakuu COEAMHEHMS, DPEAKUUU pa3JIOKEHHs, DPEaKIUU
3aMEIlEeHMs], peakluu OoOMeHa, TEIIOBOM 3(P(EeKT peakuuu, 3K30-
U SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAs 10JIsI XMMHUYECKOTO
3JIEMEHTA B COEMHEHUH, MacCOBast 10J1s U MPOIIEHTHAs! KOHLIEHTpalus
BEIIECTBA B pACTBOpPE, SAAPO aTOMaA, BJIEKTPOHHBIM CIIOW aroma,
aTOMHasi OpOUTAJIb, PaANYC aTOMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHYECKasi  CBA3b,  DIJIEKTPOOTPULIATEIHHOCTD, NoJIApHAs U
HENoJIsIpHasi KOBAaJEHTHasl CBS3b, WOHHAs CBS3b, MeETANIMYECKas
CBSI3b, KPUCTAJUIMYECKAs pelieTKa (ATOMHas, MOHHAs!, MeTaJJIM4ecKas,
MOJIEKYJISipHasi), UOH, KaTUOH, aHUOH, JIEKTPOIUT U HEIJIEKTPOJIUT,
ANEKTPOIUTHYECKAsT JAMCCOLMALUsA, pPEAKIUM HOHHOro OOMeHa,
OKHUCJIMTENbHO-BOCCTAHOBUTEIIbHbBIE peaxuuu, OKHUCJIUTEIh
U BOCCTAaHOBUTEINIb, OKHCJIEHUE W BOCCTAaHOBJIEHUE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMBbIE peakluu,
CKOpOCTh XUMMUYECKOW peakuuu, Karanuszatop, IIJIK, xopposus
METaJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAraloIMe 3aKOHbl XUMHUM: 3aKOH COXpPAHEHHUSI MaccChl,
nepuoanyeckui 3akoH JI.MI. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA
cocTaBa, 3aKOH ABOTaAPO

2.3

TCOPHUH XUMHHU: ATOMHO-MOJICKYJIIPpHAA TCOpU:, TCOpUA
C-)JIeKTpOHPITI/I‘{eCKOﬁ AUCColrann

BJ'IaIIeHI/IG OCHOBaMH XMMHUYECKOMN I'paMOTHOCTH, BKJIIO‘I&IOIIICI;'II

3.1

yYMEHHUE TIPAaBUIIHLHO UCTIOIB30BaTh N3YUCHHBIC BEIIECTBA U MAaTCPUAITBI
(B TOM 4YHCIIE MHHEpAJbHBIE YIOOPEHHS, METAJUIBl M CIUIABHI,
NPOAYKTHl TIepepabOoTKH MPUPOIAHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yrms, mpupomHoro rasza, HedTH) B OBITY, CEIBCKOM XO3SIHCTBE,
Ha TIPOM3BOJICTBE M TIOHUMaHUE 3HAYCHHUSI )KHUPOB, OCITKOB, YTIICBOJIOB
JUTSL OpTaHU3Ma YeJI0OBEKa; YMEHUE MTPOTHO3UPOBATH BIHMSIHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HAa OPTraHWU3M YEJIOBEKa M OKPYKAIOIIYIO

IIPUPOAHYIO CPCOAY

3.2

yYMEHHE WHTETPUPOBATH XMMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX IPEIMETOB

3.3

HAJIMYWE OMbITa PabOThl C PA3TUYHBIMH MCTOYHHUKAMHU WH(OpMAIun
no XUMHUHU (Hay4yHass W Hay4yHO-TIOMYJIpHAsl JIMTEpaTypa, CJIOBapH,
CIIPAaBOYHUKH, HTHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAxX, HNX
IMpCBpaAICHUAX u MMPAKTHYCCKOM INPpUMCHCHHUHU )51 YMCHHUC
HCIIOJIB30BAaTh €€ AJIA PCIICHUA yqe6HO-HO3HaBaTeHBHBIX 3agad




Brnanenue ocHOBaMH IOHATUHWHOIO ammapara U CUMBOJIUYECKOIO
A3bIKa XMMUHU UL COCTaBJIEHUS (POPMYJT HEOPraHUYECKHUX BEIIECTB,
YPaBHEHUM  XUMHUYECKHX  PEaKUUW; OCHOBAMU  XUMHYECKOU
HomeHknaTypsl (IUPAC u TpuBnanbHo)

3) YMeHue oOBACHATH CBA3b MOJOXKEHMs 3JeMeHTa B llepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMU CTPOCHUS AaTOMOB
XAMHYECKUX JJIEMEHTOB (COCTaB W 3apsn sApa, oOIee YHCIIo
AJICKTPOHOB), PACIPEIACICHUEM DJJICKTPOHOB I10 DHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KA U KaJIbITUI

6 [IpencraBineHue 0 MEPUOINICCKON 3aBUCUMOCTH CBOMCTB XUMHUYCCKUX
AJIEMEHTOB (paguyc aToma, AJICKTPOOTPUIIATEIBLHOCTH), MPOCTHIX U
CIIOKHBIX BEIIECTB OT TIOJIOKCHHS 3JIEMEHTOB B Ilepmomudeckoii
cucteme (B MaJIbIX TIEPHOJIaX U TJIABHBIX MOATIPYIINAX ) M 3JICKTPOHHOTO
CTPOEHUS aToMa

7 YMenue kinaccuuImpoBaTh:

7.1 XUMHUYECKHUE JIEMEHTHI

7.2 HEOpPraHUYECKUE BEIECTBA

7.3 XUMHYECKUE PEAKIIH

8 YMeHue onpenensrh:

8.1 BaJICHTHOCTb U CTENEHb OKUCICHHUS XMUMHYECKUX DIIEMEHTOB, 3apsij
MOHA

8.2 BUJI XHUMHYECKOW CBS3M W TUN KPHUCTAJUIMUECKOH CTPYKTYpHI
B COCIMHEHUSIX

8.3 XapakTep Cpelibl B BOJHBIX paCTBOpaX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHune xapakrepu3oBaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA!

9.1 IPOCTHIX BEMIECTB (KHUCIOPOA, O30H, BOAOPOXA, TpaduT, amMmas,
KpeMHHH, a3or, ¢ocdop, cepa, XIOp, HATPUH, KaIWi, MarHui,
KaJIbITUH, ATFOMUHUM, JKEJIe30)

9.2 CIIOHBIX BEIIECTB, B TOM YHCJII€ HX BOJHBIX PacTBOPOB (Boxa,

aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIABI W THAPOKCHIBI
metawioB | — A rpynm, amromunus, memu (I1), mwaka, xenesa
(I III), oxcuaer yrirepona (Il u IV), kpemuus (1V), azora u dpochopa
(IIT u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THasl,
dbocdopHasi, yrojapHas, KpeMHUEBAsI KUCIIOTA U UX COJIN)




9.3

IPOTHO3UPOBATh M XapaKTepHU30BaTb  CBOMCTBA  BEILIECTB
B 3aBUCMMOCTH OT HMX COCTaBa M CTPOCHMS, NPUMEHEHUE BEILECTB
B 3aBHUCUMOCTM OT HX CBOWCTB, BO3MOHOCTb IIPOTEKaHUS
XUMHYECKUX MPEBPALICHUH B PA3TMYHBIX YCIOBUAX

10 YMeHue coCTaBIsATh MOJIEKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIIni,
B TOM YHCJIE:
10.1 peakuuii HOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIONIUX ~XMMHUYECKHE CBOMCTBA M3YyUYCHHBIX KJIACCOB
(rpymim) HEOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIONTUX FT€HETUYECKYIO B3aUMOCBSI3b MEK]1y HUMU
11 YMeHue BBIUUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYI0 MOJIEKYJSIDHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XUMHYECKOTO JIEMEHTA B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM razoB
114 [0 YpaBHEHUSAM XUMHUYECKUX PEaKIUid M HAXOIUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB WU MPOIYKTOB PEAKIIUU
12 Bnanenne (3HaHUE OCHOB):
12.1 OCHOBHBIMH  METOJaMH  HAy4yHOro TMo3HaHuUg (HaOJIOJCHUE,
U3MEpEeHne, SKCIIEPUMEHT, MOJICIIMPOBAHUE) TIPU U3YYCHUU BEIIECTB
U XUMHYECKUX SBJICHUH; yMeHUe chopMynupoBaTh MpoOIemMy
Y TIPEJITIOKUTD MTYTH €€ PeIIeHUs
12.2 Oe3omacHOl pabOThl C XMMHYECKUMHU  BEIIECTBAMH, XUMHUYECKON
NOCYZ0i U Jab0paTOPHBIM 000PYAOBAHHEM
12.3 paBWJIaMK O€30MaCHOTO OOPAIEHHUS C BEIIECTBAMH, UCIIOJIH3yEMbIMHU
B TTOBCETHEBHOM KU3HU, MTPAaBUIIAMU MTOBEJICHUS B IENIAX COCPEKECHUS
3710pOBbSl U OKPYXAIOIIEH MNPUPOAHOW CpeAbl; IMOHHMAaHWE Bpeaa
(omacHOCTH) BO3JICUCTBHSI HAa KWBBIE OPraHU3MBI OMpPEIEIECHHBIX
BEILECTB, CIIOCOOOB YMEHBIIEHUS W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JICCTBHUS
13 Hanwune nmpakTU4ecKuX HABHIKOB TUIAHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMNX XUMHYCCKUX SKCIICPUMCHTOB:




13.1

U3y4YEeHHE U ONUCaHuE (PU3NYECKUX CBOWCTB BELIECTB; O3HAKOMIICHHE
¢  (Qu3nyecKUMM W  XMUMHYECKUMHU  SIBJICHUSIMU;  OIbITHI,
WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHYECKUX PEAKLINM

13.2

M3y4YEHHUE CIIOCOO0B pa3IeIeH s CMece

13.3

MOJIYYEHHUE KUCIOPOIa U U3YUYECHHUE ETr0 CBOKCTB; IOJIyYEHUE BOIOPOIA
Y U3YYECHHUE €r0 CBOMCTB; IOJYUYCHUE YIIIEKUCIIOTO ra3a U U3y4YEHUE
€ro CBOMCTB; MOJIyYCHUE AMMHUAKa U U3yUYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEAEICHHOW MAacCOBOM J0JeH
PacTBOPEHHOI'O BEIIECTBA

13.5

MIPUMEHEHHE WHJIUKaTOPOB (;rakmyca, METHJIOpaHkKa
u deHondTanernHa) sl onpeaeseHus XapakTepa cpeibl B pacTBoOpax
KHUCJIOT U IIEJI0YEN

13.6

UCCJICJIOBAHNE W ONHUCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; M3YUYCHHUE B3aUMOCHCTBHUS KUCIIOT C METAJIJIaMH,
OKCHUJIaMH  METAJJIOB, pPAaCTBOPUMBIMH U  HEPACTBOPUMBIMHU
OCHOBAHUSMH, COJIIMH; TIOJY4YEHHE HEpPaCTBOPUMBIX OCHOBAHUIA;
BBLITECHEHHE OJIHOTO MeTajula JPYrMM W3 pacTBOpa  COJIH;
ucciaeoBaHue aM@OTEpHBIX CBOWCTB THIPOKCUIIOB AITFOMUHHS
U IIMHKA

13.7

pellIeHre IKCTIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCJIMHCHUMN»; «INEKTPOTUTUYECKAS
Iucconmanusy; «BaxHelmme HeEMETaIbl M HUX COCIMHEHHSY,
«Baxnenmue MeTaJuIbl U UX COSITMHEHUS

13.8

XUMHYECKUE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIONIME  MPHU3HAKHU
NPOTEKAaHMsI PEaKIUd HMOHHOTO OOMEHA; KayeCTBEHHBIC pPEaKIUU
Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX UOHBI: XJIOPHUI-, OpOoMUI-,
wonun-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHIHKAT-aHUOHBHI,
TUAPOKCU-MOHBI, KATUOHBI AMMOHMSI, MarHUsl, KaJbIIUs, aTFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YMmeunue:

141

NPENCTaBISATh PE3YNbTaThl JKCIIEpPUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPAUKOB W TAONHII W BBISBISTH SMIUPUUICCKUC
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEX1Y peaibHO HAOII0AaEMbIMU XUMUYECKUMU
SIBJICHUSIMU M TIPOIIECCAMHU, IPOUCXOASIIMMHA B MaKpO- 1 MUKPOMUDE,
OOBSICHSITH IPUYUHBI MHOTOOOpAa3us BEIIECTB




HepequL JIEMEHTOB COACPKaHUA, IPOBEPHAECMBIX HA OCHOBHOM IoCyIapCTBCHHOM
IK3aMEHE 110 XUMHHU

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUSA
1 [lepBoHauanbHbIE XUMUYECKHUE TTOHSATHUS
1.1 UucTteie BemecTBa 1 cMecu. CiocoObl pa3iesieHus cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA.
1.3 Xumuueckas (opmysa. BaleHTHOCTP aTOMOB XUMUUYECKUX AJIEMEHTOB.
CrerneHb OKUCIICHUS
1.4 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTEeNnbHAsT MOJIEKYJIsipHAs Macca. MaccoBasi [0 XUMHUYECKOTO
3JIEMEHTa B COCIMHEHUU
1.5 KonuuectBo BemecTBa. Mosib. MossspHast Mmacca. MonsipHbIif 00BeM ra3oB.
B3anmoCBs3b KOMMUYECTBA, MACCHl U YKCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
1.6 Pu3NUeCcKre U XUMUYECKHE SIBJICHUSA. XUMUYECKAs PEaKLUs U €€ IPU3HAKU.
3aKOH COXpaHEHMS MacChl BEIIECTB. XUMHUUECKUE YPABHEHUS
2 Ilepuoanueckuii 3akoH u Ileproanueckas cucreMa XUMHUYECKUX SJIEMEHTOB
J.. Menneneea. CTpoeHHE aTOMOB
2.1 [Tepuonnueckuit 3axkoH. [lepuoauyueckas cucTeMa XMMUUYECKUX BJIEMEHTOB
.. Menneneena. [leproasl u rpynmnbl. @U3UUECKUNA CMBICT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U FPYIIIIHI AIEMEHTA
2.2 Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX O000JIOYEeK aTOMOB TNEpBhIX 20 XWMHUUYECKHX DJIEMEHTOB
[Tepnoguueckoit cuctems .M. MenneneeBa
2.3 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB XUMHYECKHX 3JIEMEHTOB MHEPBBIX
Tpex IIEPUOJIOB, KaJIus, KaJIbIIUS (panuyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METATUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCOUHEHUNW B COOTBETCTBUM C IIOJOKEHUEM DJJIIEMEHTOB B
[Ieproanueckon CUCTEME U CTPOEHUEM UX aTOMOB
3 CrpocHue BemecTna
3.1 Xumuueckast cBsi3b. KoBalieHTHast (MOJApHAasT W HEMOJISIpHAs]) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XMMHUYECKUX d3JieMeHTOB. loHHast CBS3b.
Merammueckas CBsI3b




3.2

Tunel KpUCTANIMYECKUX PEHIETOK (aTOMHAasi, MOHHAs, MeTajulhnyeckas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUAA
XUMHYECKOUN CBI3U

Baxuenmue npeacraBuTenM HEOPraHMYEeCKUX BemecTB. Hemeraiusl U ux
coeqnHeHnd. MeTajuibl MU UX COEITMHEHUA

4.1

Knaccuduxanys u HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUM: OKCUJIOB
(coneoOpasyroiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC)
U Hecosieo0pa3ytonine; OCHOBaHMM (I1eJI04H U HEPacCTBOPUMbIE OCHOBAHUS );
KACTOT (KUCIOpOACOJEpKallue W OECKUCIOPOJIHBIE, OJHOOCHOBHBIE
¥ MHOT'OOCHOBHBIC); COJIeH (CPETHUX U KUCIIBIX)

4.2

dusnyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILJIOB:
BOJIOPO/JIa, XJI0pa, KUCIOpOoAa, cephl, a3oT1a, hochopa, yriaepoaa, KpeMHHUS

4.3

Pu3nuecKrne U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIIOB: JIUTHS,
HaTpus,  Kajuus, MardHusgd W KaJblMs,  QJIIOMUHHUSI,  JKeJe3a.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAIIOB

4.4

dusznueckue )51 XUMHUYCCKHUC CBOMCTBA BOAOPOOHBIX COG)II/IHCHI/Iﬁ
HCMCTAJIJIOB: XJIOPOBOAOpOAA4, CCPOBOJOPOAA, aMMHUAKA

4.5

dusnueckre ¥ XUMHUYECKHE CBOWCTBA OKCHI0B HeMeTaioB: cepol (1V, VI),
azora (II, 1V, V), dochopa (IlI, V), yrnepona (II, IV), xpemuus (IV).
[TomyueHne OKCUI0B HEMETAIIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MetamwioB |A — A rpynn, uunka, meau
(1) u xene3a (11, I1I). [TonyueHne OKCHUIOB METAIIIOB

4.7

XHWMHUYECKHE CBOMCTBA OCHOBaHMH U  aMOTEPHBIX THIPOKCHJIOB
(Ha TpuMepe THUAPOKCUJIOB QIIOMHHUS, Keie3a, IumHka). Ilomydenue
OCHOBaHU U aM(POTEPHBIX THIPOKCUIOB

4.8

OO6mue XUMUYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJAHOM,
CEPOBOJOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, (OChHOPHON, KPEMHHUEBO,
yrosibHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOMU
Y a30THOM KHCNOT. [losrydyenue kucinor

4.9

OO6mume XuMHUIECKNEe CBOMCTBA cpeaHuX cosell. [lomyuenue conei

4.10

[Tonmyyenue, coOupanue, pacro3HaBaHHWE BOJIOPOA, KHCIOpOAa, aMMHAaKa,
YTJIEKUCIIOro Ta3a B labopaTopuu
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[Tonyyenne ammuaka, CEpHOM M a30THOM KHCIIOT B MPOMBIIIJIEHHOCTH.
OO6mme crmocoOb! OTyYeHUS METAJIOB

4.12

I'eneTnueckas cBs3b MCXKOY KilaCCaMH HCOPIraHNICCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKHE pEaKIUn




5.1

Knaccudukanus XuMUYECKHX peakUMil MO pa3iIWyHbIM MpU3HAKAM: IO
YUCIYy M COCTAaBYy YYACTBYIOIIMX B pPEAKIHUHM BEIIECTB, MO TEIJIOBOMY
3¢ (dexTy, Mo U3MEHEHHUIO CTETIEHEW OKUCIEHUS XUMUYECKHUX JIEMEHTOB

5.2

TermoBolt 3(pPexkT XUMHUUECKOW peaKluu, TEPMOXUMHYECKUE YpPaBHEHUS.
DK30- ¥ S3HAOTEPMHUUECKNE PEAKIIUU. TEPMOXUMHUYECKNE YPAaBHEHUS

5.3

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peaxkuuu. Oxucnurenu
U BoccTaHoBuTenu. llpomecchl  OKMCIEHMS U BOCCTaHOBJICHUS.
DNeKTpOHHBIN OalaHC OKUCITUTENBHO-BOCCTAHOBUTEIBHOM peaKInu

5.4

Teopust  snexkTposUTHYECKONW — nuccounuanuu.  KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEINEKTPOJUThl. CHUJIbHBIE W CJIA0bIe DJIEKTPOJIUTHI.
Crenenp qucconualmm

5.5

PeaKL[I/II/I MOHHOTr0 0OMeHa. Y CiaoBus MMPOTCKAaHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKum”I

XuMUs U OKpy>Karolas cpeaa

6.1

BGIIICCTBa n MaTcpuajibl B HOBCGHHGBHOﬁ ’KM3HU 4ejioBeka. be3omacHoe
HCIIOJIB30BAaHUEC BCHICCTB U XMMHUUYCCKUX peaKIlI/Iﬁ B Ha60paTOpI/II/I u 6BITy.
HepBaﬂ IMoMOIIb IIPpU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XHUMHUYECKOE 3arps3HeHUE OKpYXKawmied cpeapl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE TTOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAISHHUSI
[Ipenenbnas nonmyctumasi koHueHtpamusi BemiectB (IIJIK). Ponp xumum
B PCIICHUH SKOJOTHYECKUX MpoOiaeM. YcuiaeHue mapHUKoBoro 3ddekTa,
pa3pylIeHue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUN
B OBITY, MEJUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM X03siicTBe. [Ipumenenue
METAJVIOB W CIUTaBOB (CTallb, YyTyH, AIOPAIIOMUHUHN, OpoH3a) B OBITY
U TMPOMBIIUIEHHOCTH UX coenuHeHui. lloHsiTMe O KOppOo3uM METaslIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[TpupoaHbie UICTOYHUKH YTIEBOAOPOJIOB (Yroyib, MPUPOAHBINA Ta3, HE(PTH),
IPOYKTHI UX TIepepadOoTKH (OCH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH

6.5

[TepBoHaYaTbHBIC MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHCHHSIX
yriepoja (MeTaH, dTaH, ITWICH, alleTUJICH, 3TaHOJI, TJUIIEPUH, YKCyCHas
kuciora). [ToHsTue o OMONOTrHMYECKH BaKHBIX BEIIECTBAX: KHUpax, Oenkax,
YTJIEBOJAX — M UX POJIM B )KU3HU YEJIOBEKA

PacuerTsr:

7.1

1o (opMynamM XUMHUYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) 107U pACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUSAM




JlesiTeJIbHOCTDH YYHUTEISl € Y4€TOM padouyeil NporpaMMbl BOCIIMTAHUA

Peanuzanus neparorudyecKuMu pabOTHUKAMH BOCHUTATEIBLHOTO MOTEHIIMANIa YPOKOB
(YpO4HOI 1eSITENHHOCTH, Ay TUTOPHBIX 3aHATUM B paMKaX MaKCUMAJIbHO JOMYCTUMOMN
y4eOHOU Harpy3Kku) NpeycCMaTprUBaeT CIICAYIOIIEE:

®MaKCUMaJIbHOE MCIIOJIb30BaHUE BOCIIUTATEIBLHBIX BO3MOXKHOCTEN COMCPIKaHUS
y4eOHBIX MPEAMETOB sl HOPMUPOBAHUS Y 00YUAIOIIUXCS POCCUMCKUX TPATUITUOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIIMOKYJIbTYPHBIX [IEHHOCTEH, POCCHUICKOTO0 HCTOPUUYECKOTO
CO3HaHMS HA OCHOBE UCTOPUYECKOTO MPOCBEIICHHUS; TOJ00P COOTBETCTBYIOIIETO
TEMaTUYECKOTO COACPKaHUsI, TEKCTOB JIJIsl UTEHUS, 33714 JJIsSl PEIICHHUs], TPOOIEMHBIX
cuTyarui st 00Cy X JACHUH;

®BKIIIOYCHUE YUUTEIISIMU B pabodre MporpaMMbl IO BCEM YUEOHBIM MpeIMeTaM, Kypcam,
MOYJISIM 1I€JIEBBIX OPUEHTUPOB PE3YIHTATOB BOCIIUTAHUS, UX YUET B POPMYITUPOBKAX
BOCIIUTATENbHBIX 3aJ1a4 YPOKOB, 3aHSTH;

®BKIIIOYCHUE YUUTEIISIMU B paboure mporpaMMbl yueOHBIX MPEIMETOB, KypCOB, MOJTYJICH
TEMAaTUKH B COOTBETCTBUY C KAJICHIAPHBIM IJTAHOM BOCIIMTATEIILHON pabOThI
(ucnonp3zoBanue MeponpusaTuil Kanenmaaps o6pa3oBaTebHbIX COOBITHM, MPUYPOUCSHHBIX
K F'OCYJIapCTBEHHBIM M HAIlMOHAJIBHBIM Tpa3aHukaM Poccuiickoii denepannn, maMsaTHBIM
JaTaM U COOBITHSM POCCUHUCKOW UCTOPUHU U KYJIBTYPHI);
®BEIOOP METOJI0OB, METOUK, TEXHOJIOTH, OKA3bIBAIOIINX BOCTIUTATEILHOE BO3/ICUCTBUE
Ha JIMYHOCTH B COOTBETCTBUU C BOCITUTATEIBHBIM HUJI€AJIOM, LIETBIO U 3a/1a4aMu
BOCIUTAHUS, 1IEJIEBBIMA OPUEHTUPAMU PE3YJIBTATOB BOCIIUTAHUS;, PEATH3AIIUIO
IPUOPUTETA BOCIIUTAHUS B yYEOHOU EATEIbHOCTH;

®IIPUBJICYECHUE BHUMAHUS O0YUYaIOIIMXCS K [IEHHOCTHOMY aCIeKTY U3y4aeMbIX Ha
ypOKax MpeIMETOB, SIBICHUN U COOBITHI, MHUIIMMPOBAHNE 00CYXACHHH, BhICKa3bIBAHUN
CBOETO MHEHUSI, BEIPAOOTKM CBOETO JTMYHOCTHOTO OTHOIIEHUS K U3y4Yae€MbIM COOBITHSIM,
SBJICHUSIM, JIUTIAM;

SIIPUMEHCHHE MHTEPAKTUBHBIX (POpM yueOHOM pabOThI - MHTEIUICKTYaIbHBIX,
CTUMYJUPYIOIIHNX MTO3HABATEbHYI0 MOTHBAIIUIO, UITPOBBIX METOIUK, TUCKYCCHUH,
JAIOITUX BO3MOKHOCTh IPHOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOTO JTUAJIOra;
IPYNIIOBOM pabOThI, KOTOpasi yUUT CTPOUTH OTHOIIICHUS U IEHCTBOBATh B KOMAHJIE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIIIICHUS;

e1100Y’K/IeHHE 00yYaIoNIUXCcsi COOMI0AATh HOPMBI MIOBEICHNUS, TTpaBuiIa OOIICHUS CO
CBEpPCTHHKAMH U TeJJaroraMu, COOTBETCTBYIOIIME YKIaay o01eo0pa3oBaTenbHOM
OpraHu3allii, yCTAHOBICHUE U TIOAJIEPKKY JOOpOKETaTeIbHON aTMOC(ephI;

®OpraHMU3alli0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX 00YUYaIOIINXCS
HaJ[ HEYCIIEBAIOIIMMH OTHOKJIACCHUKAMHM, B TOM YHCIIe C OCOOBIMHU 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMH, TAFOIIETO O0YUYAIOMIUMCS CONMATbHO3HAYMMBINA OMBIT COTPYIHUYECTBA
¥ B3aMMHOM ITOMOIIIY;

SUHUIIMMPOBAHUE U MOJJIEPHKKY UCCIEIOBATENIbCKOMN AEATEIbHOCTH 00YUaIOIINXCs B
(dbopMe UHINBUTYAIBHBIX W TPYIIIIOBEIX MPOEKTOB BOCITUTATEIILHONW HAIIPABICHHOCTH.

®[IPUBJICUEHUE BO3MOKHOCTEN JPYTUX YUPEKICHUN U OpraHU3alui— CIIOPTUBHBIX
KIJIyOOB, JIeueOHBIX yupexaeHul, oubnamnorex, Uurepuer u np.



