MUHUCTEPCTBO NPOCBENIEHUA POCCUMCKOM ®EJEPALIUUA
Munucrepcrso oopazopanus Camapckou o0J1acTu
CeBepHoe ynpasieHre MUHHCTepPCTBa 00pa3oBanus Camapckoi o01acTu

I'bOY COI c. CuaebKUHO

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoaurens MO 3amecTtutenb no YBP Jupexrop
NBanosa JIL.A. NBanosa JL.A. Kanmeixosa O.H.
[Iporokois Ne5 ot «18» «18» 08.2025 . [Ipuxaz 47 ox ot «28»
08.2025 . 08.2025r.
PABOYASA ITPOI'PAMMA
(ID 7381231)

yueOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»

JU1s1 oOyuaromuxcs 8 — 9 kimaccon

c. Cupeabknno2025






IHOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOrO o00mero o0Opa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO 00111€eT0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHONM paboyeil MHporpamMmbl
BOCITUTAHUS U C yUYETOM KOHIICIIIIUU MPENOTaBaHuUs yUeOHOTO TIPeAMETa « X UMHSI»
B 00pa3oBaTeNbHBIX Oopranu3anusax Poccuiickoit Deaepamnmm.

[Iporpamma o XUMUHU AAa€T TPEACTABICHHE O IIENSIX, OOIIEH CTpaTeruu
OOy4eHHs, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTrO
npeamerTa, yCTaHaBJIMBaeT  00s3aTelIbHOE  MPEIMETHOE coJiepKaHue,
IIpEeLyCMaTpUBaeT PACIPENEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE 10
pazienaM M TeMaM MPOrpamMMbl MO XUMHUH, OMNPEACNSET KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS XHMHUU C YYE€TOM MEXIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOTO IIpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OO0yYaromuxcs, OMNpEeAeNIIeT BO3MOXXHOCTH TpeaMeTa s
peanu3anuu TPeOOBaHHWK K pe3yjbTaTaM OCBOCHHs OCHOBHON 00pa3oBaTEIbHOM
IIporpamMMbl Ha YPOBHE OCHOBHOTI'O 00111eT0 00pa3oBaHus, a TakkKe TpeOOBaHUIM K
pe3yibTaTaM oOy4eHHUs] XMMHUH Ha YPOBHE 1IeJIe U3yUeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATETbHOCTH OOYYaroIerocss Mo OCBOCHHIO
y4eOHOTO COIepKAHUS.

3HaHWE XWMHH CIIYXKUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHUS
OoOy4Yaromnierocsi, €ro MpeJCTaBICHU O MaTepUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
poJIb UTparOT (GOPMUPYEMBbIE XUMHUEH TPEACTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU M 00 HBOJIONMHU BEHIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JieM yCTOMYMBOIO pPa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, HIHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTMYECKOM 0€30MacHOCTH, IPOOJIEM 31paBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIBTYPBI JUIHOCTH, €€ 00IIeH U GyHKIIMOHATBLHOW TPAaMOTHOCTH;

BHOCHUT BKJIQJ B (POPMHUPOBAHWE MBINIICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOy4JaronMxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAIILHBIX W HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(PEeCcCHOHATLHOMN JAeATebHOCTH;

3HAKOMUT CO CHeUUM(PUKON HaydHOrOo MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIsia HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YJarOIINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJaJ B DKOJIOTHYECKOE
oOpazoBaHHEe 00yYaArOITUXCSI.

JlanHble HampaBieHHs B OOy4eHHH XMMHUU OOECIEUYMBAIOTCS Creuu(UKon
COJepKaHusl  yuyeOHOro  TMpeaMeTa, KOTOPBIA  SBISETCS  INEAaroru4ecku
aJlalTUPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUU Ha ONMPEJEICHHOM 3Tarie e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11€r0 00pa30BaHuUsl OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIUMHCS CHCTEMbl TIEPBOHAYAIBHBIX TMOHSATUNA XWMHH, OCHOB
HEOPraHMYECKOW XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUH
OpraHUYECKON XUMUHU.

CtpykTypa cojaepxaHus IpOorpaMMbl M0 XUMHH C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 mojxoja K e¢ u3ydyeHuro. Coaep:kaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XUMUYECKOU
peakuuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPUHIIMITY
MOCJIEA0BATEIBLHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

— TpeacTaBlieHU 00 BIEKTPOJUTUYECKOM JIUCCOIMAllMA BEUIECTB B
pacTBopax.

Teopernyueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIUA OOBICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEW MPAKTUYECKOrO0 NMPUMEHEHHUS] W TOTYy4YCHUS
U3Yy4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUH  CIIOCOOCTBYET  (hOPMHPOBAHHUIO
MPEACTABIICHHS O XUMUYECKOW COCTABIISIIOIIEH HAYYHON KapTHUHBI MUpPA B JIOTUKE
€C CHUCTEMHON NpPHUPOJbl, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IO3HaHUs B Hayke. M3yueHune XuMHUHM NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyKaloImi MUp»,
«bunonorus. 5-7 knacce» u «®dusuka. 7 Kmace.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHHK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JIEATEIbBHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHN KYJIbTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOUT B (OPMHPOBAHUM CHUCTEMBl XUMHUYECKHUX
3HAaHUN — BaKHEUIIUX (DAKTOB, MOHATHUM, 3AKOHOB U TEOPETUUECKUX TOJIOKECHHM,
JIOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUECKOTO XapakTepa, s3bIKa HayKh, B



OpUOOIIEHNM K HAay4dHbIM METOJaM I[I03HAHHUA IPpU HU3YYEHMH BEILECTB U
XUMHYECKHUX PEAKIHii, B (POPMUPOBAHUH U PA3BUTHUN NIO3HABATENIBHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATEIbHOM U y4eOHO-HCCIIEN0BATEIbCKOM
JEeSTEIbHOCTH, OCBOCHHHM TPaBWJ O€30MacHOro oOOpalieHus C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HHU.

ITpu n3yyeHNr XMMUHU Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUsl BaXKHOE
3HAYEHUE NPUOOPENH TaKUE LENIH, KaAK:

— (GOpMHPOBAHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHUH,
CHOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIIOBUSM KU3HU;

—  HalpaBJEHHOCTh OOy4YeHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHUE
o0ydaromuxcss K CaMOCTOSATEIbHOW ITO3HABATEIbHOM JESTENIbHOCTH, HAayYHbBIM
METOJIaM TO3HaHUSA, (GOPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCaoBHil, CTOCOOCTBYIOIINUX MPUOOPETEHUIO O0YUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIbHOCTH, MO3HAHUS M CAMONO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB JESATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHATIBHOM M  €CTeCTBEHHO-HAy4YHOMN
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUA OOBICHATH W OLEHUBATh SBIICHUS
OKPY’KAaIOIIEr0 MHpPA, UCIOJb3Yysl 3HAHUSA M OIBIT, MOJYYEHHbIE NPU H3YYCHUHU
XUMUHU, TPUMEHATh HMX MPU PELIIEHHH NpoOJeM B IOBCEJHEBHOM >XHU3HU U
TPYAOBOU ESTENBHOCTH;

— (QopmupoBaHne y O0Oydaromuxcsi TYMaHHUCTHYECKHX OTHOIICHUH,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAaHUW Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeco00pa3HOro MOBEACHHUS B ObITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHS CBOETO 30POBbS M OKPYKAIOUIEH PUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHMS OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY MpOQMIs W HANPaBICHHOCTU JajbHEHIIero
oOyueHus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX JJIA HW3YUYEHUsT XHUMHUU HAa YpPOBHE
OCHOBHOTI'0 00111€T0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE OHATHUS

IIpenmer xumuu. Poib XUMUU B )KU3HU YelI0BeKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nMyecKue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHUE
BemiecTB. [loHsiTHE 0 MeToAax MO3HAHUA B XUMHUHU. YUCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHus CMECeil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOCHUTEeNbHAs MOJICKYJIsIpHAsi Macca. MaccoBast 107151 XUMUUYECKOTO JIEMEHTA B
COCIUHECHUMU.

KomnuectBo BemectBa. Monbs. MonsipHast Macca. B3auMocBsI3b KOIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX eAWHUI] BemiectBa. Pacuersl mo ¢dopmynam
XUMHUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €¢ MPU3HaAKH.
3aKOH COXpAaHEHHUs MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbuxanus
XUMHUYECKUX peakiuil (COeTMHEH s, Pa3I0KEeHHUs, 3aMEelIeHuUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHWYECKOW TOCYIO0U, MpaBWjIaMu pabOTHI B TaOOpaTOpuu 1
npueMamMu oOparieHus ¢ J1abopaTopHbIM 000PYAOBAaHUEM, H3YICHHE U ONTUCAHNE
bu3nueckux CBOMCTB O0pas3lloB HEOPraHMYECKUX BEIECTB, HAOII0JICHHUE
dbusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJICHCAIUs BOJIbI) M XMMHYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUH, HAOIIOACHUE U
OMKMCAHUE TMPU3HAKOB NMPOTEKAHUS XUMHUYECKUX peakuuil (pas3ioKeHue caxapa,
B3aUMOJICCTBUE CEPHON KHUCIOTHI C XJOPUIOM Oapusi, pas3lioKEHUE TUIPOKCHUIA
meu (11) npu HarpeBanuu, B3auMoJIeHCTBHE Keme3a ¢ pacTBopoM cosu menu (11),
W3Y4YEHUE CTIIOCOOOB pa3/elieHHus CMeCel: ¢ MOMOIIBI0 MarHuTta, (UILTPOBAHWE,
BhITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUE OUYUCTKH TOBAPEHHON
COJIM, HaONIOJIEHUE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJIECNIE MOJIEKYII
(IIapOCTEPIKHEBBIX ).

BaxxHeilliue npeacTaBuTe M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razo. CocraB Bozayxa. Kuciopong — 3J€eMEHT U MPOCTOE
BemecTBo. Haxoknenwe kuciopojga B TpHUpoe, (DU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [lpumenenue xuciopoma. CrocoObl



MOJIyYeHHUs] KUclopofa B JabopaTopuud W TIpOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — auIOTpOIHast MOAU(UKAIUS KUCIOPO/Ia.

TenmoBolt 3hPeKT XUMUUECKON pEaKIUh, TEPMOXUMUUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKUE peaKIuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bomopon — »memeHT M 1poctoe BemecTtBo. HaxoxkmeHue Bomopona B
npupose, GU3MYECKHue ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nosrydeHusi. Kuciorsl u coi.

Mounsipabiii 00BEM Ta30B. PacyeTsl MO0 XUMHUYECKUM YPABHEHHSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopslL.
HacelllleHHbIE M HEHACBHILEHHbIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jis1 BeIIeCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBAHMSI.
Posb pacTBOpOB B NpUpoe U B KU3HU YesioBeka. KpyroBopot Bojbl B MpUpOIE.
3arpsi3HeHue TpPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coenuHenuil. Oxcuabl. Knaccuduxanus
OKCHJIOB:  cosieoOpa3ytoiue (OCHOBHbIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosieoOpazyrone. Homenknarypa okcugoB. dusmyeckue U XUMUYECKHE
CBOWCTBA OKCHUJIOB. [lonydyenne okCcuioB.

OcnoBanus. Kaccudukanmss OCHOBaHH: IIEJIOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBaHui. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
ocHOoBaHUU. [losryueHre OCHOBaHUN.

Kucnotel. Knaccudukanusa kucior. Homenkmarypa kucior. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHOcTM MmetaimioB H. H. bekerosa.
[lony4deHne KACIIOT.

Conu. Homenknatypa coneil. @uU3nuecKue U XMMHUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue coien.

['eHeTnyeckas CBsI3b MEXAY KJlacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KAu4E€CTBEHHOE OIMPEAEICHUE COAEPKaHUsI KUCIOPOJa B BO3AYyXE, MTOIYUYCHHE,
coOuMpaHue, pacro3HaBaHUE U M3YYEHHE CBOMCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U
MpEeKpallleHus: TopeHus: (Mokapa), O3HAKOMJIEHHE C OOpas3laMu OKCHIOB U
OMMCAaHUE HX CBOMCTB, MOJy4YeHUE, COOMpAHHUE, PACIIO3HABAHUE WM H3YyUYECHUE
CBOMCTB BOjJIOpojaa (ropeHue), B3ammojeicTBue Bogopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCITIOJIb30BAHUE BHUIEOMATEPHAIIOB), HAOJI0/IeHUEe 00pa3IoB BEIIECTB
KOJIMYeCTBOM | MoJib, HCCIEAOBAaHHE OCOOEHHOCTEM pPACTBOPEHUS BEIIECTBC
pa3IUYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHOU
MacCOBOM J10J1€i paCTBOPECHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJIJIAMU
(HatpueM ©  KajbleM) (BO3MOXKHO HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB),



UCCIIEJOBaHNE 00pa3lloB HEOPraHMYECKHUX BEIIECTB PA3JIMUYHBIX  KJIAcCOB,
HaOJII0/IEHUE U3MEHEHUS! OKPACKH HHIMKATOPOB B PaCTBOPAX KUCIOT U IIEI0YEH,
u3yueHue B3aumojercTBus okcuma meau (II) ¢ pacTBopoM cepHOMl KHUCIOTHI,
KUCJIIOT C MeETajulaMH, PEaKkUMi HEUTPAIM3alHH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHME OJHOIO MeTajula JAPYI'MM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 10 Teme «Baxnedmme Kiaacchl HEOPraHMYECKHUX
COCJIMHEHUN).

Iepuoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
yiemMenToB JI. WM. MenpeneeBa. CtpoeHne aromMoB. XHMMHYECKasi CBA3b.
OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIUH

[TepBble MOMBITKM KiIAacCU(PUKAIIMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNnax CXOIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMENbHbIE METAUIBI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yIoT aM(pOTEpHBIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XUMHYECKUX 2JIEMEHTOB /1.
U. Mengeneera. KopoTkomepuoanas W JJIUMHHONEpUOAHAs  (OpMbI
ITepuoauueckon cucrembl xumuueckux 3eMeHToB 1. . Menneneea. [leprobl
u rpynnbl. OU3WYECKUU CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX s1ep. M3oTonsl. Dnexrponsl. CtpoeHue
AIIEKTPOHHBIX  000JI0YeK aroMoB MepBbIX 20 XMMHUYECKHX OJEMEHTOB
Ilepnommueckon cucremnl [l. M. MenaeneeBa. XapakTepuCTHKA XMMHYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepnoanueckon cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIAM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [lepnoanuecKkoil CHCTEMBI XUMUYECKUX
AIIEMEHTOB ISl pa3BUTUs Hayku U npakTukd. J[. M. MenpaeneeB — yyCHbIl U
rPaXIAHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (mosjsipHass W HEMOJIApHAsi) CBS3b.
DNEeKTpOOTPULATENBHOCTh XUMHUYECKUX 31€MEHTOB. MIOHHAsI CBSA3b.

Crenenp  okucieHusi.  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKLUU.
[Iponecchbl OKUCIIEHNS M BOCCTaHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lOoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHJA LIMHKA C PACTBOpPaMM KHUCJIOT M WIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiiu pas3ioKEHUs,, COeTUHEHHUS).

Mesicnpeomemmuoie céazu



Peanuzanmst MeXINpEeOMETHBIX CBA3EH NPHU M3YYEHUM XMMHMM B 8§ KIacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
IIOHATHUH, TAK Y TIOHATHUH, SIBIISIOIIUXCS CUCTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAYYHBIH (PakT, THIOTE3a, TEOpHs,
3aKOH, AaHaJlu3, CHUHTE3, KiIacCU(UKAIUs, MEPUOJUYHOCTh, HaAONIO/ICHNUE,
DKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

@dusuka: wmarepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PATUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsij, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (U3MYECCKUE BEIMYHUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUTAaHETHI, 3B€3/bl, CoHIIE.

buomnorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaTbl, TOPHBIE MOPOJIHI,
M0JIE3HbIE HCKOMAEMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuecTBo M XUMHYECKasi peaKkuus

[lepunonnueckuii 3akoH. [lepuonnueckas cuctema XUMHUYECKUX dJIEMEHTOB /1.
N. MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, KalIMsl, KaJIbLMsI M HX
COCIMHEHH B COOTBETCTBUM C TIIOJIO)KEHHEM 3JIEMEHTOB B llepuommyeckoi
CUCTEME U CTPOECHUEM X aTOMOB.

CrpoeHue BellecTBa: BUABI XUMHUYECKON CBA3U. THIBI KPUCTAINTMYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIETKU U
BHUJa XUMHUYCCKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJlaccaM HEOPraHWYECKHUX
COEJIMHEHHI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukaiys XuMHUECKUX PEeaKIMid MO0 pa3TUIHBIM PU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTENEeHEM OKUCIIEHMS XUMHUYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, IO
Yy4acCTHUIO KaTajau3aTopa). JK30- U SHIOTEPMHUUECKHUE PEaKluu, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [lorstre 00 oOpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKHX peakuusx. [[oHATHE O TOMOreHHBIX U T'€TePOreHHBIX
peakiusax. llonsarue o kartanuse. [loraTHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XMMHUYECKOW pPEaKUUU U TOJIOKEHUE XHMHYECKOrO
paBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKlMid C  HUCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOIUTUYECKON JUCCOIMAIIUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHnOHbIl. MeXaHu3M JIMCCOLMAlMU BEUIECTB C Pa3IMYHbIMU BUIAAMU
XuMH4YecKkoi cBsizu. Crenenp Aucconuanui. CHUIbHbBIE U cIa0ble 3JEKTPOIUTHI.

Peaktiiuu noHHoro ooMeHa. Y cioBus MPOTEKaHUs peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlICHHBIE MOHHBIE YpaBHEHUsI peakuuil. CBoicTBa KHUCIOT,
OCHOBAaHUM U collel B CBETe MPEIACTABICHUNA 00 DIEKTPOIUTHUYECKON
nucconuanuu. KauecTBeHHbIE peakuy Ha HOHbL. [IoHsATHE O THApPOIN3E COJIEH.

Xumuueckuii IKcnepumeHnm:

O03HAKOMJICHHE C MOJICISIMU KPUCTAUNIMYECKUX PEIICTOK HEOPraHWYECKHUX
BCIIIECTB — METAJUIOB W HEeMeTauioB (TpaduTa W anamasa), CI0KHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pEeakInH
OT BO3ACHCTBHUS pa3iMYHbIX (AKTOPOB, HCCIEAOBAHUE DSIEKTPOIPOBOTHOCTU
pacTBOpPOB BENIECTB, MpOIEcca JTUCCOIMAIMU KUCIOT, IIeJoued U coJyien
(BO3MOXKHO  MCIIOJIb30BaHME  BHJEO MaTepuaioB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  NPOTEKAHWS  peakluuid  HMOHHOrO  OoOMeHa
(oOpa3oBaHuMe ocajka, BBIACICHHE Tas3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ IPUMEPBl  OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKLIUI
(ropeHue, peakuuu pasiioKEHUs, COCAUHEHMsI), pacllO3HaBaHWE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAa4yECTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHHE
AKCIIEPUMEHTAIIBHBIX 3a/a4.

HemeTtanbl 1 MX COeAUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OkKHucieHus. CTpoeHue U (U3NYECKHUE CBOMCTBA IPOCTHIX
BEIIECTB — TAJOTeHOB. XHUMHUYECKHE CBOWCTBA Ha NpPHUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, WIelo4amMu). XJIOPOBOAOPOI.
ConsHast KWCIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHUE, NPUMEHEHHE. [lericTBue
XJIOpa U XJIOPOBOJOpPOZAa HA OPraHM3M dYeJoBeKa. BakHeWlnue XJIOpHIbl U HX
HaXOXKJEHUE B IIPUPO/IE.

OOmas xapaktepuctuka 37eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTeNeHU OKHUcieHHs. CTpoeHue U (PU3NYEeCKHe CBOWCTBA
MIPOCTHIX BEIIECTB — KMCIOPOA U CEPbI. AJUIOTPOITHBIE MOAU(PHUKALIMHA KUCIOPOIa
U cepbl. XUMHUECKHe cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHUe, (pusmveckue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK IMPEACTAaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckne). XHUMHUYECKHE pPeakluu,
JeXalllue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAs pEAKIUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUM B MpUpOE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHMSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €r0 MpeI0TBPAICHHUS.

OOmast xapakTepucTuka 3MeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENICHU OKHUCICHHS. A30T, paclpoCTpaHEHUE B TPUPOJIE,
busnueckue u XuMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3nuecKue 1 XMMHUYECKUE CBOMCTBA, IOJy4eHHe U nmpuMeHenue. Cojii aMMOHUS,
X pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAas KHUCIOTa, €¢ TMOJNy4eHHe, (PU3NYecKue W XUMHYCCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENsl Kiacca KUCIOT U CHEHU(pUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
yaoOpeHnii. XuMHU4YeCKOoe 3arps3HEHNE OKPYKAIOIIEeH Cpe/ibl COSAUHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOAoeMOB). Docdop,
atoTpornHbie Mogudukauu docdopa, GU3NIECKHEe U XUMHUYECKHE CBOWCTBA.
Oxcun dpochopa (V) u bochopHas kucnota, Puanyeckre 1 XUMUYECKHUE CBOMCTBA,
nosiyyeHue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHUH.

O6mast xapaktepuctuka 3neMeHToB [VA-rpymmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHHUA.  YTIEpPOJ,  aJUIOTPOIHbBIE
MOAU(UKAINK, PAcCHpOCTpaHEHUE B TpUpoae, (HU3MYECKHEC U XUMHYCCKUE
cBoiicTBa. Aacop6iusi. Kpyrooport yriaeposa B mpupoje. OKCUIbI yriiepoaa, ux
dbuznyeckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yriepona (IV), rumore3a riao0albHOTO TMOTEIJICHUS] KIUMarTa, MNapHUKOBBINA
s dexT. YrompHas KUCI0Ta U €¢ CONTH, UX (U3MIECKUE M XUMHIECKUE CBOMCTBA,
noiiydeHue W mnpumeHeHue. KauecTBeHHas peakunuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHavaTbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COSAMHEHUSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTUIICH, ITaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOIYKThI UX TepepaboTku (OC€H3MH), UX POJIb B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE O OMOIOTUYECKH Ba)KHBIX BEIIIECTBAX: KUPaX, OEiIKax, YIJIeBoIax — U UX
poiii B OKM3HM YeJIOBeKa. MaTepHallbHOE CIWHCTBO OpPraHWYECKUX U
HEOPTraHWYECKUX COCITMHCHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMeHeHue. CoenuHeHus: KpeMHHs B mpupoje. OOuiye mnpeacTaBiIeHus 00
okcuae kpemaus (IV) m kpemuueBoi kuciaore. CHIMKAaTBhl, UX HCIIOIH30BaHHUE B
OBITYy, B NPOMBIIUICHHOCTH. BakHEWIIMEe CTPOWUTEIbHBIC MaTepHajbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeToH, keye300eToH. [IpoGiemMbl 6€30macHOr0 MCHOJIb30BaHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3lloB HEOPTAaHWYECKHUX BEIIECTB, CBOWCTB COJSHON KHCJIOTHI,
IPOBEJICHNE KaU€CTBEHHBIX PEaKIUil Ha XJIOPH/I-UOHBI U HaOII0IeHHE TPU3HAKOB
UX TPOTEKAHMS, OMBIThL, OTpaKaloIIHe (QU3NYECKHEe W XHMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPUAJIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJIOpUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmiamMu  ceppl M €¢  COCIUMHEHUSMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMaTEPHAIIOB), HAOIIOIEHNE TIpoliecca OOYTIIMBaHMS caxapa Mol AeCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJOTBbl, H3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIeHHON CepHON KUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM pEeaKkIuM Ha CyJibdaT-
WOH W HAONIOACHHWE NpHU3HAKa €¢ MPOTEKaHWs, O3HAKOMIICHHE C (DU3MUECKUMHU
cBOMcTBaMH a3oTa, (ochopa W UX coenWHEHUH (BO3ZMOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), Oo0Opa3liaMu a30THBIX U (OChHOpPHBIX yI0OpEeHUM, MOTydeHHE,
coOupaHue, pAclO3HAaBaHWE W HW3YYEHHE CBOWCTB aMMHUAaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHHUSI U pocdaT-uOH U U3yYeHUE MPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJACHUCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMUYECKUX pEHICTOK aiMasa, Tpadura, (QyiepeHa, O3HaKOMJICHHE C
IPOLECCOM aACOpPOLIMM PAaCTBOPECHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTrasa, MOJydeHUE, coOupaHUe, pPaclo3HaBaHHE U HM3YUYCHUE
CBOICTB YIJIEKHUCIOrO rasa, MpOBEACHUE KAYECTBEHHBIX pEakUuid Ha KapOOHAT U
CWJIMKAT-UOHbl M M3YyYEHHE IMPU3HAKOB MX [MPOTEKAHUSA, O3HAKOMJICHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHelnire HeMeTaubl U UX COCIUHEHUSD.

MeTtasiibl M X COeTUHEHUS

OO0111ast XxapaKTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomuueckor cucreme xumuyeckux diemeHtoB [J[. .
MenneneeBa u crpoeHuss atoMoB. CTpoeHHE MeTaioB. Meraumueckas CBA3b U
METAJIMYECKAas: ~ KPUCTAJUIMYECKasl  PEIIeTKAa.  JJIEKTPOXUMHUYECKUWA Pl
HanpspKeHUH MeTauioB. PU3NYEcKre 1 XMMUYECKHE CBOMCTBA MeTaioB. O01ue
CrocoObl ToydeHus: MeTayioB. IloHATHE O KOppPO3UM METAJIOB, OCHOBHBIE
CroCcOOBI 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[lenounble MeTawibl: mojoxxkenue B Ilepmoanueckoil cucreMe XMMUYECKUX
aneMeHToB [[. M. MenzaeneeBa, CTpOEHHE UX ATOMOB, HAXOXJIECHUE B IPUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl v Kanusi). OKCUIbl U



TUAPOKCUAB HATpus W Kaius. [IpuMeHeHHWe MIeNOYHBIX METAUIOB U HX
COCJIMHEHUM.

[Ilenouyno3emenpHble META/UIBI MAarHud W KaJbLUM: TIOJOXKEHUE B
Ilepnoguueckonn cucreme xumuuyeckux dimeMmeHToB . M. MenneneeBa, cTpoeHue
UX aTOMOB, HAXO0XJIeHUE B nipupoie. Pu3nyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxseilimue coeauHeHUst Kaiblus (OKCUI, TUIAPOKCH, COJIH).
JKecTKoCTh BOJIBI M CITOCOOBI €¢ YCTPaHEHHUS.

AmoMHuHMIL: TIoNI0KeHHE B [leproanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroma, HaxoOKJIE€HWE B mpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA alfOMUHUS. AM(DOTEpHBIC CBOWCTBA OKCHIA U THAPOKCHIA
AITFOMHUHUSL.

JKenezo: nonoxkenue B Ilepuoanueckoit cucteMe XUuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHME aroMa, HaxoxaeHue B mnpupoae. dusnueckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKcuabl, THAPOKCUILI U con xkene3a (1) u sxenesa
(III), ux cocraB, CBOMCTBA U MOJTyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oO0Opa3laMud METaNIOB W CIUIaBOB, UX (PU3NYECKUMU
CBOMCTBaMH, M3YYE€HHUE  PE3YyJbTATOB KOPPO3UU  METAIOB  (BO3MOKHO
WCITOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSI U HATpPUsl C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IMPOIECCA TOPEHHS JKeje3a B KUCIOPOAE
(BO3BMOXKHO  KCHOJIb30BAHME  BUJICOMATEPHUAIIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIIMM Ha HOHBI: MAarHWs, KajbllUs, aJIFOMUHUS, LIMHKA, XKeJe3a
(IT) u xene3a (III), meau (II), HaOarOAEHKE M OMKMCAHUE MPOLECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMU HaTpusl, Kaldusi W Kaiblug (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUIAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJA IIMHKA, PEIICHUE HKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Baxkunelme
METAJIJIbI U X COCTUHECHUS.

XuMHS M OKPYXKAKOLIAs cpeaa

BemectBa 1 marepuanbl B MOBCEIHEBHOM XHU3HM 4YelloBeKa. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX peakuuii B ObiTy. IlepBas momonis npu
XUMHUUYECKUX 05KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKaromieh cpeabl (mpeaenbHas TO0mycTUMast
KOHIIEHTpaIus BemecTs, ganee — [1J1K). Posib xuMuu B pereHuu 3K0JI0THIECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

H3yueHHe 00pa3lloB MaTepHaloOB (CTEKJIO, CIUIABhI METAJIOB, MOJIUMEpPHBIE
MaTepHuabl).

Mesricnpedmemmnbwie ceasu



Peanuzanus MeXNpEeIMETHBIX CBA3EH MpU M3YyYEHUHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHSATHUH, SIBISIOUIMXCS CUCTEMHBIMU J1J1s1 OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TIOHSTHS: HAy4YHBINM (akT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HaOII0ICHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJIeb, SBJIECHUE, MapHUKOBBIN
2 (dEKT, TEXHOIOTHUSI, MAaTEPUAITHI.

@dusuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJITHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIITUNYECKAs
pemeTKa, CIUIaBbl, (U3UYECCKUE BEIMYHMHBI, CIMHHIIBI U3MEPCHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3B€3/bl, COITHIIE.

buonorus: dorocunTes, AbixaHue, Ouocdepa, IKOCUCTEMA, MUHEpaAIbHbIC
yA0OpeHUs, MUKPODJIEMEHTbI, MAaKPOAJIEMEHTHI, MTUTATEIIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
TIOJIC3HBIE HCKOTIAeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OONIETO
oOpa30BaHMsI JIOCTUTAIOTCS B XOJie OOY4YEHHS XMUMHUHM B €JIMHCTBE Y4eOHOU U
BOCHUTATEIIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJIUILIMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMHM, MPUHSITHIMU B
OOIlIeCTBE TMpaBWJIaMU W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUSA U COITUATM3ALIMN 00YYaIOIIUXCSl.

JIM4HOCTHBIE  pE3yJIbTaTbl ~ OTPAXAlOT  TFOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJACTBOBATbCSl CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPUEHTAMUA W
pacilIMpeHue OMbITa JEATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpMoTH4eCcKOro BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOWIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACJEOUI0, TOHUMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAACTh JTOCTOBEpPHOW WHMOpMAIUeh o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTY B HaYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2)rpa:kIaHCKOr0 BOCIIMTAHMS:

MPEJICTABIICHUSI O COLUAIBHBIX HOPMAaX MW MNPABWIAX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOHMCCIEOBATEIbCKOM, TBOPYECKOM W APYyrHX  BUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATEIBLHOCTH IpHU
BBITIOJIHEHUHM Y4YEOHBIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoOIleCCE€ HATOM Y4YEOHOW [eATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC TIOBEJECHHUE M IIOCTYNKHM CBOUX TOBAPHUILEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)IIEHHOCTH HAYYHOT0 TO3HAHMSL:

MHPOBO33PEHYECKHAE MPEACTABICHUA O BEIIECTBE M XUMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBJISIOIINE
OCHOBY JIJI1 MOHUMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MPUPOJHOM CPENION, O POJIM XMMHHU B IMMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

ITO3HABATEJIbHBIE MOTHWBBI, HAIIPABIICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUU IO
XUMHUH, HEOOXOAMMBIE NJi1 OOBSICHEHHS HAOJIOJJaeMbIX IIPOILIECCOB U SIBJICHUM,
MO3HABATENbHON, MH(GOPMAIIMOHHON M YWUTATEIhCKOW KYJIbTYpPbI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEpPaTypoOM, JOCTYNMHBIMM TEXHUYECKUMU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEepeC K OOYyYEHHIO M TIO03HAHWIO, JTI0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTHh K  €aMOOOpa30OBaHHWIO, TPOSKTHOM W  HMCCIEIOBATEIHCKOMN
JESATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU W YPOBHS OOy4YCHHUS B
JaJIbHEUIIICM;

4)popmMupoBaHUSs KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCICICTBHA WU
HEMPUSATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEHUS ),
HEOOXOJIUMOCTH  COOMIOJICHUS MpaBui 0€30MacCHOCTH TIpU  OOpalleHun ¢
XUMHUUYECKMMHM BEIIECTBAMU B OBITY U pealibHON KU3HU;

S)Tpya0BOro BOCIIUTAHUA:

WHTEPEC K MPAKTUIECKOMY H3YyUYCHHIO TTpodeccrii u Tpyaa pa3IundHoro poja,
YBOKECHHE K TPYJAy U pe3yibTaTaM TPYJAOBOM JEATCIHHOCTH, B TOM YHCIIEC Ha
OCHOBE IIPUMEHEHHS NPEAMETHBIX 3HAHMM IO XUMHHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIBHOM TPACKTOPHUH MPOJIOHKEHUS 00pa30BaHUs C yYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHONU PO ECCHOHATBHON IEATEITLHOCTH M PA3BUTHS HEOOXOAMMBIX YMCHUH,
TOTOBHOCTH aJalTUPOBATHCS B MTPOGEeCCHOHAIBHOM Cpeie;

6)3K0,10r14ecKOro BOCIMTAHUS :

DKOJIOTHYECKU II€JIECOO0pa3HOE OTHONICHWE K TPHUPOJAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €¢ CYIIECTBOBAHUs, TIOHUMAaHUE IIEHHOCTH 3JJ0POBOTO 1
Oe3omacHOro 00pasza JKH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUUYECKOMY 370pOBBIO, OCO3HAHHE IICHHOCTH COOJIFOJCHUS
IpaBuJI 0€30MMaCHOTO MTOBEICHUS IIPU PabOTe ¢ BEIICCTBAMHM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIIUX 370POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUSI, MOJydaeMble MPU H3YYCHUU XUMUH, IS
pelleHus 3aj1a4, CBSI3aHHBIX C OKPY’KAIOIIECH TPUPOTHOMN CPE/IOM, JJIsl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOoOJIeM U IyTed WX PEIICHHS IMOCPEJACTBOM METOJ0B XHMHUHU,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHHMKATUBHON M COLMAIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpenMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHHUS OOIIEHAy4YHbIE TIOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbhIE
HCIIOJB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTaX W IMO3BOJISIIOT Ha
OCHOBE 3HAHUH M3 ATHUX IPEeAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOU KapTUHE MUpPA, U YHUBEpCaJIbHbIE YueOHbIC NEeHCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpbIe 0OECIeYMBalOT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMN
NEeSATEeTLHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble Jjoruueckue 1eiicTBHA:

YMEHHUSI MCMOJb30BaTh MPUEMbl JIOTMUECKOTO MBIIIJICHUSI MPU OCBOEHUU
3HAHWI: PACKpPBIBATh CMBICT XUMHUYECKUX TOHSITHHN (BBIACISTh WX XapaKTCPHBIC
MPU3HAKHN, YCTAHABIWBATH B3aUMOCBS3h C JPYTUMU TOHSITHUSIMHU), HCTOJIB30BATh
MOHATHUS 1)1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS U
KpUTEPUU N7l KJIacCU(DUKAIMKM XMUMHUYECKUX BEIIECTB MU XUMHUYECKUX PEaAKIUH,
yCTaHaBJIMBATh TMPUUYUHHO-CIICJCTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHICCKUEC PACCYKIeHUS (MHIyKTUBHBIE, ICTyKTUBHBIC, TTO AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHITh B TIpPOllecCe TO3HAHUA TOHATUS (NPEAMETHBIE U
MeTarpeMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH HIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHbBIC TTPEICTABICHUS —
XUMUYECKUA 3HAK (CHMBOJ 3JEMEHTa), XUMHUYeckas ¢opMmyia W ypaBHEHUE
XUMHUYECKON PEAKITNN — MPU PEIICHUH YIEeOHO-TTO3HABATEIIbHBIX 3a/a4, C yI¢TOM
ATUX MOJCJIbHBIX TMPEJCTABICHUN BBISBISATH M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3y4a€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMUUYECKUX PEAKIINA,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBS3UM U
MIPOTUBOPEYHS B U3YUaEMBIX MPOIIECCaX U SBIICHUSX.

Bba3oBble uccienoBarebCKe 1eiCTBUS:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KayeCTBE OCHOBBI isi (OPMHUPOBAHUS THUIOTE3bI 10
MIPOBEPKE MPABMIHBHOCTH BHICKA3bIBAEMBIX CYXKICHUIA;

MPUOOPETEHUE ONbITa IO IUIAHWUPOBAHWIO, OpPTaHWU3AlMH W TIPOBEICHUIO
YYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IIpoiiecca,
CaMOCTOATENILHO IPOTHO3UPOBATh €r0 pe3yibTaT, (POopMyIHpOBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO OIbITa, UCCIEOBAHUS, COCTABIISITH OTYCT
O MPOJIETTaHHO padoTe.

Pa6ora ¢ undpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIUIO
pa3TUYHBIX BUJOB U (OPM MPECTABICHUS, TTOJYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HaAy4HO-TIOMYJISIpHAsT  JTUTEpaTypa XUMHUYECKOTO COJAEpXKAHWs, CIPABOYHBIE
nmocoOus, pecypcel MHTepHETa), KPUTHUYECKH OIICHWBATH IPOTHBOPEUUBYIO H
HEJIOCTOBEPHYIO0 UH(POPMAIIUIO;



YMEHUE NPHUMEHSTh PA3IMYHbIE METOJIbI U 3alpoChl MPU MOUCKE M OTOOpE
uH(OpMAIMM U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIMMBIX JJis BBIMNOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 OMPEACIICHHOIO TUIIa, TPUOOPETEHUE OIbITA B
o0acTd MCHOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BaHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIBHYIO (DOpMY TIpecTaBiIeHUs HHPOpMAIIIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECJIOXKHBIMU CXEMaMH, JHharpaMmMmaMu,
npyrumu popmamu rpa@uKu ¥ UX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M AaHAIU3UpPOBaTh B TMpolecce Yy4eOHOU u
UCCIIEIOBATENIbCKON JIEATEIbHOCTH HH(POPMAIMIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHON
Cpellbl.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Juamora W (WIH) JTUCKYCCHHU) TIO
CyllecTBYy  oOcyxkmaemMoil  TeMmbl, (OPMYJIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEIIOKEHHON 3a/1a4H;

YMEHUSI  TPENCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIHLHON
NESTENbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0
PE3yNbTaTOB BBIMIOJIHEHUS XMMHYECKOTO 3KCIepuMeHTa (J1abopaToOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO UCCIIEOBAHUIO CBOWCTB BEILIECTB, Y4EOHOTO IPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMHM B COBMECTHOM
NO3HABATEJIbHOM W MCCJIEIOBATEIbCKOW  JACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE ydeTa OOLIMX HMHTEPECOB M COTJIACOBAHUSA
no3urii (o0CyxeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHNE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U JPYTHE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe qeliCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh UEIH JAESITeIbHOCTH, IUIAHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTD, BBIOWpaTh Haubosee 3¢(HEeKTUBHBIE CLIOCOOBI pelIeHUs] yUeOHbIX U
NIO3HABATEJIbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBIATh MM KOPPEKTUPOBATH
NPEAJIOKEHHBIA aNrOPUTM JIEUCTBUM MPU BBINOJHEHUHM 33JaHUl C y4EeTOM
MOJTyYeHHUs HOBBIX 3HAHMNA 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMIIX,
OLIEHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHON LEIH, yMEHHE
UCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, PEJiaraéMble B YCJIOBUH 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB 10 OCBOEHHUIO 0053aTE€IbHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM ¢eaepalbHOM padodeil MmporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOY4YalOIMMHUCS Hay4yHble 3HAHUS, YMEHHUS U CIOCOOBI



JnercTBuM, crneruduueckue I IpeAMETHOM o01acTh  «XUMHUS», BUJBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO 3HaHWS, €ro  HWHTEpIpETalnH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

K koniy o0y4yenus B 8 kijiacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH y 00YUaAOIIUXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(olHOpOIHAs U HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J0JIsI XUMHAYECKOTO JIEMEHTA B COCTMHEHHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHUCJICHUSI, XMMHUUYECKasi peakius, KiacCu(UKalus peakluid: peakinu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIUU 3aMEIICHUs, pPEaKiuu
oOMeHa, 9K30- U YHIOTEPMUUYECKUE PEAKIINH, TETUIOBOH 3(PPEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJOM aroma, aToOMHasi OpOUTallb, PaIUyC
aTomMa, XMMHUYECKas CBA3b, MOJISIPHAS W HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHas CBSI3b, MOH, KaTUOH, aHUOH, pacTBOp, MaccoBasi JOJIA BEIIECTBA
(TpolieHTHAasi KOHIIEHTpAaIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MPUMEHSITh 3TU MTOHSATHS IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e HCIOJb30BaTh XHWMHUYECKYID CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpPEAETATh BAJEHTHOCTH aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHCHHSX,
CTENCHb  OKWUCJICHUSI  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSIX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEIAECICHHOMY KJAcCy COEAUMHEHUU IO
dbopmynaMm, BHJ XUMUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpbiBaTh cMbIcH [lepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE NEPUOANYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX NoOJIokeHHs B Ilepmomgmueckoil cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHAa ABOTaJIpo;

e ONHUCHIBATh W XapaKTepu3oBaTh TaOmu4HYyr Qopmy Ileprogndeckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)», manslie u
OOJIbIlINE TEPHOJbI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCA B
tabnuie «llepuonuueckas cucteMa Xumudeckux osgemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsi sSApa, 0011ee YUCIIO AIEKTPOHOB
U pacnpeelIeHUe UX MO JIEKTPOHHBIM CIIOSM);

e KJIAaCCU(PUUUPOBATh XMMHUUYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIleCTBa,
XUMHUYECKHE peakuuH (IO YUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEAKLIUHU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIME XWMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asi ONMMCAaHUE IPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

e IPOTHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX MPEBPALIECHUNA B
Pa3IUYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO H MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (dopMyIie
COEJIMHEHHSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN pEAKIINH;

e MPHUMEHATH OCHOBHBIE ONEPALIMHU MBICIUTENBHON ACATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTEeMaTH3alluI0, KJIACCU(PUKAIINIO,
BBISIBJICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJIS U3Yy4YCHUSI CBOWCTB
BEIIECTB M XHMHYECKUX PpEaKIUi, €CTECTBEHHO-HAYYHBbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICTICHHBIH);

e CJIENOBATh  IpPaBWJIaM  MOJIb30BAHUS ~ XUMHYECKOW  MHOCYyJAOM U
7abopaTOpHBEIM 000pY/IOBaHMEM, a TakK)Ke TMpaBWIaM OOpamIeHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJIYYEHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEACICHHON MacCOBOM J0Jie pacTBOPCHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
PacIiO3HaBaHUIO PACTBOPOB LIENOYEN U KHUCIIOT C IOMOIIBI UHIUKATOPOB
(;makmyc, perondraaenH, METHIOPAHX U JIPyTUE).

K koHIy 00yueHus B 9 ky1acce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTD y 00YUaIOIINUXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHUMHYECKUX TMOHATUM: XUMHUYECKHUI
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMHYECKasl peaKlus, XUMUYeCcKas CBsI3b, TEIUIOBOM 3(P(DeEeKT
peakuuu, MOJib, MOJISIPHBIA ~ 00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT TUCCOLMALMS, PEAKIMH HOHHOIO
oOMeHa, Karaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTUMblE W



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTaHOBJICHHUE,
aloTponus, aMm(pOTEPHOCTh, XMMHUYECKasi CBA3b (KOBaJEHTHAas, MOHHasi,
METaJUInYecKasi), KpHUCTAUIMYECKas PEIICTKa, KOPpPO3HUs METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuH, MNPEIeIbHO JOMyCTHMas
koHueHTpanug [1JIK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TU NMOHSATHSI IPU OMKMCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIIONIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (HOpMyI
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIUM;

ONPENEIIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUAX PpA3IMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTIPEIECNCHHOMY KJacCy COEAMHEHHMH 1o (opMyriaMm, BUJ XUMHUYECKON
CBA3M (KOBaJEHTHas, HOHHAsA, METaJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHUSIX, 3apsi]] MOHA MO XUMHUYECKOW (opmysie, XapakTep Cpelbl B
BOJIHBIX PaCTBOPAX HEOPraHUYECKUX COCTMHEHUM, TUIT KPUCTAIUNIMUYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuommueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONUCHIBATh W XapaKTEPHU30BaATh
TabnuuHyto Gopmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «mnodouyHas
nonrpynna (b-rpynma)», Mampie u OosblIMe TMEPUOIBI, COOTHOCHUTH
00O3HAYEHUSA, KOTOPbIE HMEIOTCS B TEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMA  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, OOILIee YUCIO JJIEKTPOHOB U
pacnpenesnieHue UX 10 DJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JEMEHTOB M WX COCIWHEHHUU B
npeenax MajiblX MEPUOAOB U IIaBHBIX MOATPYHI C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIMPOBATh XUMUYECKUE 3JIEMEHTbI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE PEAKIMU (M0 YHUCIYy M COCTaBYy YYacCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY A((PeKTy, M0 MU3MEHEHUIO CTENEHEW OKHCICHUS
XUMHUUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMIUE W ClenuPUUIecKue XUMHYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, IOATBEP)KIAAs OIHCAHHE
OpUMEPAMH MOJIEKYJIIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIU;

COCTaBIISITh  YPaBHEHHUS AJEKTPOJUTUYECKOM JUCCOUMALUUA  KHUCIIOT,
1IEJI0YEH U COJIEN, TTOJIHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPCaKIWUH, IMOATBEPKIAIOMNX CYIISCTBOBAHHE
TCHCTHYECKOM CBSI3M MEXK/Ty BEIICCTBAMHU Pa3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca 3TUX PEAKITUI;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XHWMHYECKHX TIPEBpPAlICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO  MAacChI
BEIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJieMEeHTa 10 (dopmyJie
COEIMHEHHUSI, MACCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MTPOBOJIUTH PACUCTHI
110 YPaBHCHUIO XUMHYCCKOM PEaKIIHH;

coOmofaTh  MpaBuia  IOJB30BAHUS  XUMHUYECKOM  TOCyAoM U
7a00paTOpHBIM  00OpYAOBaHWEM, a TaKXKe TMpaBWia OOpameHusl ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH I10 BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB TI0 IOJIYYECHHUIO H COOMPAHHIO
ra3000pa3HbIX BEIICCTB (aMMHaKa U yTIIESKUCIIOTO Ta3a);

MPOBOJUTh  PCAKIMHM,  IOATBEPIKJAIOIINE  KAYCCTBEHHBIH  COCTaB
Pa3IMYHBIX BEHIECTB: PACIIO3HABAThH ONMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uonua-, kapbonat-, Qocdar-, cunmukar-, cynbdar-, THIPOKCH]-HOHBI,
KaTHOHbI aMMOHHMSI M WOHBI HM3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAX HEOPTAaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAITIH MBICIUTEIBLHOMN NEITEILHOCTH — aHaJIu3
U CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHUCTEMATHU3aIfi0, BBISIBICHUE
NPUYHUHHO-CJICICTBEHHBIX CBSA3CH — JUIS WU3YYCHHS CBOMCTB BEIECTB U
XUMHUYCCKUX PEaKIUH, eCTeCTBCHHO-HAyYHbIC METOABI IIO3HAHUS —
HAOJFOZICHUE, M3MEPCHHUE, MOJCIMPOBAHHUE, DKCIICPUMEHT (peajlbHBIH |
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUME

8 KUIACC
KoaunuyecrBo yacos
Ne HaumeHnoBaHue pa3iesioB u
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero
padoThI padoThI

Paznen I.HepBOHa‘laJIbeIe XUMHNYECCKHUE ITIOHATHUSA

XuMHs — BakHas 00J1aCTh

11 €CTECTBO3HAHUA U 5 5
' MIPAKTUYECKON JEeATENBHOCTH

YelloBeKa
BemiectBa 1 XuMU4ecKue
1.2 . 15 1
peaxiuu
Hroro no pazneny 20

Paznen 2.BaxuHeiinme npeacTaBuTe/ I HEOPraHNYeCKNX BelleCTB

Bosnyx. Kucnopon. [lonsitue

2.1 6
00 okcHmax

)7 Bonopoa. Ilonstue o kucnorax 2 1
H COMIX

3 Boga. PactBopsr. [Tonsitue 06 5 | 1

OCHOBaHHAX

OCHOBHBIE KJIACCHI
2.4 . 11 1 1
HEOPTaHMYECKUX COCTMHCHUIN

Hroro no paszneny 30

Paznen 3.Ilepuoguueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 3jieMmeHToB Jl. M. Menne
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbIE peaKINU




[Tepuoanueckuii 3aK0H 1
[lepuonnueckas cucrema

3.1 7
XHMHYECKUX 3jieMeHToB /I, U.
MenaeneeBa. CTpoeHue aToma
XUMHYECKAS CBA3b.

32 OKUCIUTEIBHO- 8
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoaunuyecTBO 4acoB

Ne i/ Kontpoabubie | IIpakTuus
NMPOrpaMMsbI Bcero
padoThI padoThI
Paznen 1.BemecTBo 1 XUMHYECKHE PeaKINH
11 [loBTOpeHnue u yriay6nenre 3HaHUR 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4
' peaxiuit
13 DIIEKTPONIUTUYECKAs TUCCOLIUALINS. g 1 1
' XUMHUYECKUE PEAKIIUU B PACTBOPAX
Nroro no pazaeny 17
Pa3pen 2.HeMeTa/JILI M X COCANHEHUS
1 OO01as XxapakTepuCcTUKa XUMHUYECKUX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e 6
COCTMHCHHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKHIX
2.3 aneMeHToB VA-rpynmbsl. A30T, hocdop u ux 7 1
COETMHEHMUS
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepoa u 8 1 2
KPEMHUU U UX COEIUHEHHUS
Uroro no pazaeny 25




Pa3gen 3.MeTa/lIbI M HX COCAUHECHUS

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Uroro no pazneny 20
Paznen 4.Xumusi 1 oKpyskamomas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

e

3

IIpeamer xumun. Ponb XuMUM B )KU3HU
geJioBeKa. Teia U BelecTBa

ITonsTHe 0 METOAAX MO3HAHMS B XUMUH

[TpakTuueckas pabota Ne 1 «IIpaBuna
paboTHI B 1abOpaTOpUU ¥ MPUEMBI
oOparieHus ¢ 1a60pPaTOPHBIM
000pyTIOBaHUEMY

YucTtsle BemecTBa U cMecu. CriocoObl
paszeneHus cmecen

[TpakTudeckas padora Ne 2
«Pa3nenenue cmecell (Ha mpumepe
OYHMCTKH OBAPEHHOM COJN )»

ATOMBI U MOJIEKYJIBI

XHUMUYECKHUE JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX YJIEMEHTOB

HpOCTHe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE yUEHUE




3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuueckas hopmyia. BaaeHTHOCTD
aTOMOB XUMHUYECKUX IIEMEHTOB

1 OTHOCHUTENIbHASI aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAST Macca

12 MaccoBast 10711 XMMHYECKOTO
AJIEMEHTA B COSMHEHUU

13 KonnuecTtBo BemectBa. Mob.
Momnsipnas macca

14 du3nveCcKre U XUMHUCCKUE SBIICHHSL.
XUMuYecKas peakius

15 [Ipu3Haky U yciaoBHS IPOTEKAHUS
XUMHUYECKUX peakiui

16 3aK0H COXpaHEHUsI MACChI BEIICCTB.
XUMUYECKHe YpaBHEHUS
BrrumcneHus KoJu4ecTBa, MacChl

17 BEIIECTBA 110 YPAaBHEHUSAM XUMUICCKUX
peakuui
Knaccudukanus XuMHUIECKUX peakiui

18 (coemuHeHus, pa3aoKeHUS,
3aMeIIeHHsI, 0OMEHA)
M. B. JIoMOHOCOB — yu€HBIN-

19 sHIMKIoNeAncT. O6001IeHNe 1
CUCTeMAaTH3alus 3HAHUH

20 KonTponbnas pabota Nel o reme
«BemiecTBa U XUMHUYECKUE PEAKIIUN

)1 Bo3nyx — cmech razon. CoctaB

Bo3ayxa. Kuciopon — sneMeHT u




npoctoe BemecTBo. O30H

22

23

Ou3NYECKHe U XUMUYECKUE CBOMCTBA
KHCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonarue o6 okcumax

Crioco0bI MosTydeHus: KUCIopoa B

1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kuciaopoaa

24

TennoBoii A3 HEeKT XUMHIECKOH
peaKIuu, TOHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
IHJIOTEPMHYECKHUX PEaKIUIX

25

TormBo (HedTh, Yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl ero
IIPEJOTBPALCHUS

26

[IpakTnueckas padota Ne 3 o Teme
«[lomyuenue u cobupanue KuciIopoa,
M3Y4YEHUE €r0 CBOMCTB»

27

Bogopon — snemeHT u mpocTtoe
BemecTBO. HaxoxxaeHnue B nmpupoje

28

duznyueckre 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

TlonsaTHe 0 KUCIOTaX U COJIAX

30

Crioco06bI osTydeHust BOJOpoa B
nabopaTtopuun

31

[IpakTnueckast pabota Ne 4 o reme
«Ilony4yenue u cobupanue BoaOpoaa,
H3yYE€HHUE €ro CBOMCTBY




32

MousipHblii 00BEM razoB. 3aKOH
ABorazipo

33

Brrunciaenus o0béMa, KOIUIEeCTBa
BEILIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

34

35

Brraucienuss 00bEMOB ra30B I10
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOWIEHU ra30B

dusnueckue 1 XUMHYECKUE CBOMCTBA
BOJIbI

36

CocraB ocHoBanuii. [loustie 00
HHIUKATOpax

37

38

Bopna xak pactBoputens. HacblmeHHbIe
1 HEHACBHIIIEHHBbIE PacTBOPBI. MaccoBas
707151 BELIECTBA B paCTBOpPE

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB ¢
ONPEICIICHHON MacCOBOM JT0yIei
PacTBOPEHHOTO BEIICCTBAY

39

KonrponsHas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Bona»

40

Oxkcunpl: cocTa, KiaccupUKaIus,
HOMEHKJIaTypa

41

HOJ'Iy‘-ICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX
OKCHU 0B

42

OcHoBaHHUS: COCTaB, KJIaCCUDUKALINSA,
HOMEHKJIaTypa




43

[TonydyeHnue u XuMHUYECKUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocTas, kinaccupukanus,
HOMEHKJIaTypa

[Tonydyenue n XuMHU4YECKUE CBOMCTBA
KHCJIOT

46

Conu (cpeanue): HOMEHKIIATYpa,
CHOCOOBI MOTYYCHHSI, XUMHUECKHE
CBOICTBA

47

[Tpaktudeckas padora Ne 6. Pemenne
AKCIIEPUMEHTANIbHBIX 33/1a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEIUHEHUN

48

49

50

I'enernueckas CBS3b MEXKIY KIacCaMHu
HEOPraHWYECKUX COCTMHEHUN

O00011IEHNE U cCUCTEMATH3AlINI 3HAHWUI

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX
coenrHeHnin"

51

HepBBIC IOIIBITKH KHaCCI/I(I)I/IKaI_[I/II/I
XUMHUYECKUX 3JIeMEeHTOB. [IoHsATHE O
rpynmax CXOoAHbIX 3JICMCHTOB

52

[Tepuoanueckuii 3aK0H 1
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB 1. . MenneneeBa

53

[lepuonsl, rpymIibl, MOATPYIIIBI




54

Crtpoenue atoMoB. CocTaB aTOMHBIX
siaep. M3oTombl

55

CrtpoeHue 37eKTPOHHBIX 000JI09eK
aTOMOB 2J1eMeHTOB [lepuonnueckon
cuctemsl [. 1. Menneneera

56

57

58

XapaKkTeprucTUKa XMMHYECKOTO
2JIEMEHTA 10 €r0 MOJIOKEHUIO B
[Iepnonnueckoi cucreme /1. U.
Menpeneena

3unauenue [lepuoanueckoro 3akoHa aJis
pa3BuTHs HAyKu U npaktuku. 1. W.
MeHeneeB — yueHbIH, earor u
rpaKIaHUuH

PesepBHblit ypok. O60061eHNE 1
CUCTeMaTH3alus 3HaHUH /
Bcepoccuiickas npoBepouyHas pabota

59

Kontponbnas padota Ne4 o reme
«Ctpoenue aromMa. XUMUYECKask CBSA3b)»
/ Beepoccwuiickas mpoBepoyHasi pabota

60

DNEeKTPOOTPULIATENILHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

61

HNonnas xuMmdeckast CBSI3b

62

KoBanenTnas noJjrsipHad XuMHUICCKas
CBA3b

63

KoBanenTnas HCMOJIsIpHAd XUMHUYCCKaA
CBA3b

64

CreneHb OKUCICHUA




OKHCIIUTEIbHO-BOCCTAHOBHUTCILHBIC

65 1
peakiuu

66 OKHUCIUTETN ¥ BOCCTAHOBUTEIIN 1
PesepBHbIit ypok. O6001IeHNE 1

67 CHCTEMATHU3AIHs 3HAHUH 110 TEME 1
«CtpoeHne aToMa. XUMUYECKasl CBSI3b)

68 PesepBHbIit ypok. O600mICHNE 1 1
cUCTEMATHU3ALUA 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

e

3

[Tepuonuueckuii 3aK0H.
[Tepnonuueckas cucrema
XUMHUYECKUX dieMeHToB /I, 1.
Menaeneena

3aKOHOMEPHOCTH B U3MCHCHUH
CBOMCTB XUMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HoMmeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buael XuMHUeCcKOU CBI3U U THUIIBI
KPUCTAJUTMUECKUX PELIETOK

Konrponbnas padora Nel o teme
«IloBTOpEHUE U yriybiaeHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca»

Knaccudukanus xummuueckux
peaxkuuii o pa3IndHbIM IPU3HAKAM

IToHsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLIUAX

[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.
@DaKTopHl, BIUSIOUINE Ha CKOPOCTh
XUMHUYECKON peaklMy U TOJ0KEHUE




XUMHYCCKOI'O paBHOBECUA

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

10

Teopust 31EKTPOIUTUYECKOMN
muccouuanui. CuiibHbIe U cialble
AIEKTPOJIUTHI

11

Honnble ypaBHEHHS peakuuit

12

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTHYECKON AUCCOUAIITNH

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
NpeACTaBICHUH 00
3JIEKTPOJIUTUYECKON JUCCOLMALIII

14

[TonsiTue o runponuse conen

15

O0001IeHYE ¥ CUCTEMATHA3ALUSA
3HAHUHN

16

[Tpaktuueckas padora Ne 1.
«Penienne 3KkCriepuMeHTaIbHBIX
3a7au»

17

KontponsHast pabora Ne2 o treme
«ONEKTpOIINTHYECKAs TUCCOLUALIUS.
XVMHYECKUE pEaKLU B pacTBOPAX»

18

OO61as xapakTepUCTUKA raJOreHoOB.
XUMHUYECKUE CBOKMCTBA HA IIPUMEPE
XJjopa

19

XnopoBoaopoa. ComsiHast KUCIIOTa,




XUMHUYECKHUE CBOMCTBA, MOIyUYCHHE,
MIpUMEHEHNE

20

[IpakTuueckas padora Ne 2 o reme
«lTomydeHnue COIsTHOM KUCIIOTHI,
M3Y4YEHUE €C CBOMCTBY

21

22

Beraucnienust mo ypaBHEHHSIM
XUMHUYCCKHX PEAKIHi, €CITU OJMH U3
pEareHTOoB J1aH B U30BITKE

OO61mas xapakTeprcTHUKa SJIEMEHTOB
VIA-rpynmsl

23

AJTOTpOTHBIE MOTU(UKAIIMA CEPHI.
Haxosxnenue cepsl 1 €¢ COeTMHEHUI
B IpUpojie. XUMUUYECKHUE CBOMCTBA
cepbl

24

25

CepoBoaopo/i, CTpoeHue,
bu3NYecKue 1 XUMHIECKHE CBOMCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTA,
dbuznyeckue 1 XUMHUIECKHE CBOICTBA,
MpUMEHEHNE

26

XUMHUECKUE PEaKIiH, JIeXKAaIIe B
OCHOBE ITPOMBIIIJIEHHOTO CI10C00a
[IOJIyYEHUS CEPHOU KHUCIIOTBI.
XUMHUECKOE 3arpsi3HEHHE
OKpYKaloIleH cpebl COETUHEHUSIMU
cepbl

27

Brruncienne MaccoBoii 10711 BbIX0/1a
HPOIYKTa PeaKkuu

28

OO61as xapakTepuCTHUKa SJIEMEHTOB




VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpUpoOe, PU3NUECKUe U
XMUMHUYECKHE CBOWCTBA

29

AMMHaK, ero pu3nIecKue u
XHUMHUYECKHE CBOWCTBA, MTOTyYCHHE U
pUMEHEHUE

30

31

[TpakTrueckas pabota Ne 3 mo Teme
«ITomydyenne amMmmmuaka, u3y4eHUe ero
CBOMCTB»

A30THas KUCII0Ta, €€ GU3NIECKUE U
XUMHUYECKHE CBOICTBA

32

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHMSIMHU a30Ta

33

®docdop. Oxcun pochopa (V) u
docdopnas kucnota, husnueckue u
XUMHUYECKHE CBOWMCTBA, MOJyYCHHE

34

Hcnonws3zoBanue gocharos B
Ka4eCcTBE MHHEPAIBHBIX yIOOpPEHHUH.
3arpsi3HEHUE IPUPOJIHON CpebI
docharamu

35

VYraepon, pacipocTpaHEHHE B
npupoje, PU3NIECKHe H XUMUUYECKHE
CBOICTBA

36

Oxkcupsl yraepoaa, ux Gpusnueckue u
XUMHYECKUE CBOMCTBA.




DKonorndyeckue npooIeMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (IV)

37

VYronpHasa KHUCI0Ta U €€ COJIN

38

[Ipakruyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKuciaoro rasa.
KauectBeHnHas peakius Ha KapOOHaT-

HOH

39

40

[TepBoHaUYaNBbHEIE MTOHATHUS 00
OpTraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIIepoia

Kpemuuii u ero coeguHeHust

41

[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME
«Baxaennre HeMeTaIbl U UX
COCITMHCHMUS

42

43

Konrponbnas pabora Ne3 o teme
«BaxxHenme HeMeTaJUTbl U UX
COETUHEHUS»

OO01mas XxapakTeprucTUKa XUMHUYECKHIX
3JIEMEHTOB — METAJLJIOB.
Merannuueckas CBs3b U
MeTaJUTMYeCcKasi KpUCTAILTHYECKas
pemeTka. @u3nUecKue CBOMCTBA
METaJIJIOB

44

XUMUYECKUE CBOKMCTBA METAJLJIOB.
DNEKTPOXUMHUECKUHN PSIIT
HaINpsHKeHUH METAIIIIOB




OO61ue cnocoObl MoTy4YeHUs
MmeTaiuioB. CiuiaBbl. Beraucinenus mo

45 YpPaBHEHUSIM XUMHYECKUX PEAKIUH,
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
pUMECH

46 [ToHsaTHE O KOPPO3HM METAIIOB

47 [Ieno4HbIe METAIBI

43 OKCHIBI ¥ THIPOKCHUIBI HATPHUS U
KaJIist

49 [IlenoyHO3eMEIbHBIE METAIIBI —
KaJbIIUNA 1 MarHui

50 Baxkueiimme coe JUHECHHS KaIbITHS

51 O06o001IeHNe U CUCTeMaTH3aIUs
3HAHHHN

5 JKécTkoCTh BOABI U cIOCOOBI €€
yCTpaHEHHs
[TpakTrueckas padota Ne 6 mo Teme

53 "XKeécTKOCTh BOOBI M METOMEI €€
yCcTpaHeHUs"

54 AnroMuHHi

55 AM@oTepHbIe cBONCTBA OKCHIA U
TUAPOKCU]IA

56 Kenezo




57

Oxcupl, THIPOKCHUIBI U COJIH JKETIE3a
(IT) m xxene3a (III)

58

59

60

0O0001IeHYE ¥ cUCTEMATHA3ALUSA
3HAHUN

[Tpaktuueckas pabora Ne 7. Pemenne
SKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Baxkneiniie MeTaibl U UX
COCITMHCHMUS

Brrancnenus no ypaBHEHHUSIM
XUMHUYECKHUX PEaKIUi, €Clii OJIUH U3
peareHToB J1aH B U30BITKE WU
COJIEPKUT IpUMecH. Brruucnenus
MAaCCOBOM J10JIM BBIXO/1a MPOIYKTA
peakiumn

61

O000I11IeHNE U CUCTEMATH3AIIUS
3HAHUH

62

Kontponbnas padota Ned4 o reme
«BaxkHenime MeTajuibl U UX
COCIUHEHUI

63

BemectBa u marepuransl B
IIOBCEIHEBHON KU3HU YEJIOBEKA

64

XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl

65

Poap xumuu B pCeICHUN
9KOJOTHUYCCKUX HpO6J’ICM

66

PesepBHbIif ypok. O6001IeHNE H
CUCTEMAaTH3aIns 3HaHUH

67

PesepBHelit ypok. O6001IeHNE U




cUCTeMaTH3alug 3HaHUN

68

PesepBHbIif ypok. O6001IeHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBLHON TPOIT'PAMMBI

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

ITo Teme: «HepBOHa‘laﬂbHHe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKphpIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHH: aToM,
MOJIEKYJIa, XMUMHYECKHHM D3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJAHAs), BaJEHTHOCTb,
OTHOCUTEIIbHAsl aTOMHas U MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHMHYECKOro
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIH O0BEM, XMMMYECKas peakKlus,
KJaccu(uKays — peakuuid:  peakUUMM  COEAMHEHUs,  pPeaKkLuu
pa3IOKEHUs, PEAKLMU 3aMELICHUs, peakuuu OoOMeHa, D3K30- U
HHJIOTEPMUYECKHE DPEaKLUH, TEeIIoBOH 3((deKT peakiuu, pacTBOp,

MaccoBas J10Jis BelecTBa (MPOICHTHAs KOHIIEHTPAIIHS) B paCTBOPE

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MIOHATHH U

MMPUMCHSATD 3TU IMOHATHS IIPU OIMMMCAHUU BCIICCTB U UX HpeBpaLﬂeHI/Iﬁ

1.3

MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHUS (OpMyIl

BCIICCTB U ypaBHeHPII’I XUMHNYCCKHX peaKI.[PIfI

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONPCACIIATH BaJICHTHOCTH aToOMOB 3JICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

1.6

KJIACCU(PUIMPOBATh XMMHUYECKHUE pPEAKIUH (110 YHUCIYy U COCTaBY

YYaCTBYIOLIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY (P (heKTy)

1.7

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BC€IICCTB




1.8

BBIUHCIISTH MAacCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTa Mo (Qopmyse

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTECTBCHHOHAYYHBIC METOMABl MO3HAHUS — HaOIIOJCHHE,
U3MEpeHHe,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (peanbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHeiilne NpeacTaBUTENIN HEOPraHUYECKUX BELIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHIA: OKCHI,

KHCJI0Ta, OCHOBAaHHC, COJIb

2.2

ONpENIENATh MPUHAJIC)KHOCTh BEHIECTB K OMNPENEICHHOMY Kiaccy

coeIMHEeHMH 1o hopmyiam

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKJas OMHCAHUE MPUMEpaMU

MOJICKYJISIPDHBIX ypaBHCHI/II\/’I COOTBCTCTBYIOIHNX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH HPOTCKAHUA XHUMHUYCCKUX

MPEBPAICHUI B Pa3IMYHBIX YCIOBUIX

2.6

2.7

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYAOH H
1abopaTOpHEIM 000PYJOBaHHEM, a TaKXKe IMpaBWIaM OOpaimieHus c
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH 110 BBIIIOJHEHUIO
na6opaT0prlx XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO U CO6PIpaHI/IIO
ra3o00pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEAENICHHOM MacCOBOM JOJeH pPacTBOPEHHOTO
BEIIIECTBA, UIAHUPOBATh U IPOBOAUTH XUMHUYECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C IOMOILBIO

MHAMKATOPOB (J1akMyc, ¢peHonTanenH, METUIIOPAaHXK U JpyTue)

MIPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKON PEaKINU

I[To Teme: «llepuogmueckuit 3akoH u Ilepuogmyeckas cucrema
xumudeckux snemeHtoB JI. M. MengeneeBa. CTpoeHHe aTOMOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MHOHATHH: SAPO aToMa,
AIIEKTPOHHBIN CIIOW aToMa, aroMHas opOWTanb, paguyc aroma,

XUMHYCCKasa CBA3b, IIOJISIpHAd W HCIOJISIpHAad KOBAJICHTHAasA CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HWOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITPOBATH XUMUIECKHUE SJICMCHTHI
OMHCHIBATh M XapaKTepu3oBaTh TabmuunHyio ¢opmy [leprommueckoit
CUCTEMBbl XMMHYECKUX OJIJIEMEHTOB: pa3nuyaTh TIOHATHS «TJIaBHAas
33
noarpynna (Arpynma)» u  «mnobouHas mnoarpynmna (brpynma)y,
«Malbie» U «OOJbIINE)» MEPUOIBI
packpsiBaTh cMmbica [lepuonunueckoro 3akona .M. Menpgeneesa:
34 JEMOHCTPHPOBATH IOHUMAHKE MTEPHUOJNICSCKON 3aBUCUMOCTH CBOMCTB
' XUMHYECKHX 3JEMEHTOB OT HX mnojoxeHus B Ilepuoanueckoit
cucreme
COOTHOCHUTh  O0O3HAuUEHHUs, KOTOpPhIE HMMEIOTCS B  TabiwIe
«Ilepuonnyeckass  cuctemMa  XUMHYecKux  anementoB  [I.U.
3.5 MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX OJEMEHTOB (COCTaB W 3apsia sApa, oOIIee YHcCIo
AIIEKTPOHOB U PACIpeIe]ICHUE UX M0 SJEKTPOHHBIM CIOSM)
16 ONpeAeNATh  CTENEHb  OKHUCIGHUS  SJIEMEHTOB B  OWHApPHBIX
' COCITMHEHUSX
37 OTpEACATh BUJ XHUMHYECKOW CBsI3U (KOBaJCHTHAs W HOHHAs) B
' HEOPTaHUYECKUX COCTUHEHUSIX
9 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3YJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111ero0 00pa30BaHuUsA
pe3yabTara

1

1.1

ITo Teme: «BemecTBO 1 XUMUYECKAS] PEAKIIHS

pacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHI: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, AIIEKTPOIUTHYECKAsE JAMCCOLMALINS,
peakuu MOHHOro OoOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
obOpaTumblie u HeoOpaTuMbIe peakiuuu,
OKHCITUTEIIHHOBOCCTAHOBUTEIILHBIE peakiuu, OKHCJTUTEb,
BOCCTAHOBUTEIb, OKHCIIEHHE W BOCCTAaHOBJICHHME, aJUIOTPOIHUS,
am(doTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IJ’II/I‘-ICCKa}I), KpuUCTallInuCcCKasd pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMMHUYCCKHX MMOHATUH H

MPUMCHATD 3THU MMOHATHS IIPU OIMMMCAHUUN BCIICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJISITh YPAaBHEHUS 3JICKTPOJUTUUYECKON TUCCOIMAIMU KHUCIIOT,
1IeJI04e W COJIeH, TOJHBIE W COKpAIICHHBIE YpaBHEHHS PEaKLM

WOHHOIr0 0OMeHa

1.4

PacCKpbIBATh CYIIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX peaKIHi

1.5

MPOBOAUTH PACUCTHI MO YPABHEHUIO XUMUYECKON PEaKINU

Ilo temam: «Hemerayuipl U HUX COEOUHEHUSA» U «MeTalibl U HUX

COCAUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMHUCHIBATH) O0IINE U cTIeU(DUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BEIIECTB, MOJITBEpPXkAasi OMUCAHUE
pUMepaMHu MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX

XMMHYECKUX PEAKIUI

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIMIUX CYHIECCTBOBAHUEC

FeHETUUYECKOM CBSI3HU MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BC€HICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTHU MNPOTCKAHHUA XUMHYCCKUX HpCBpaIHGHI/Iﬁ B Ppas3IMYHBbIX

YCIOBHUAX

24

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYOH H
mabopaTOpHBIM O0OpPYZOBaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUus ¢
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMH IO BBIIIOJHEHUIO
J'Ia60paTOpHBIX XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO U CO6I/IpaHI/IIO

rasooGpa3HHx BCIICCTB (aMMI/IaKa " YTJIICKUCIIOIO ra3a)

2.5

MNPpOBOAWTL PpC€aKOHuMu, MTOATBCPKAAIONINC Ka4eCTBEHHBI COCTaB
pa3MuYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IYyTEM XJIOPHUI-,
Opomun, wommn, KapOoHat, ¢ocdar, CcwIMKar, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHHUS, MOHBI W3YYEHHBIX METAIIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

[To Teme: «XuMus 1 OKpysKaromas cpeaar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYeckux mnoHstui: [IJK

BCIICCTBA; KOPPO3UA MCTAJUIOB

3.2

MNPUMCHATb OCHOBHBIC OICpallun MBICIIUTEIbHON JI€SITEIbHOCTU —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3aIHIO,
BBIABJIICHUC HpI/ILII/IHHO-CHeI[CTBeHHLIX CBH3CI‘/JI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIMi;, eCTCCTBCHHOHAYYHBIC
METO/bl TO3HAHUSI — HAOJIOJEHUE, H3MEpEHUe, MOJICIUPOBAHKE,

HKCIIEPUMEHT (peanbHbIN 1 MBICIICHHBII )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KUIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poiib XMMHM B KU3HM 4YEJIOBEKAa. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

Ilonsarue o METOJaXx IIO3HaHUA B XUMUU. Yuctele BCIICCTBA U CMCCH. CnocoObl

pasaciiCHuA cMmecelt

1.3

1.4

ATOMBI W MOJICKYJIbI. Xumudeckue d3ieMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocThIe U ClI0KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcCUTENpHAass ~ aTOMHas  Macca.
OTtHocHTenbHAs MOJIEKYJIIsIpHas Macca. MaccoBast 10151 XUMHUYECKOrO JIEMEHTa

B COCAMHCHHNU

1.5

1.6

KomnuectBo BemiectBa. Monb. MonspHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuersl mo dopmynam

XHUMHUYCCKUX CO€I[I/IH€HI/II71
@Ou3nyecKkue W XUMHYSCKHE SBICHUS. XHMHYCSCKAs peaknusa u e IIPpU3HAKH.
3akoH COXPAaHCHUA MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHHUAL. KJ'IaCCI/I(I)I/IKaLII/I}I

XUMHUYECKUX peaklUi (COeTUHEHMS], Pa3I0KEeHHs, 3aMEILEHUs], 0OMEHa)

1.7

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYA0M1, C MpaBUIaMu
paboTel B JabopaTopuM W TNpUEMaMH OOpalieHuss C JadopaTOPHBIM
0o0opyioBaHHWEM, W3YY€HHWE M OINHUCAaHWE (PU3MUECKHX CBOWCTB 0OO0pa3IioB
HEOPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (TIaBJICHHE BOCKa,
TasiHUE JIbJ]a, pACTUPAHUE caxapa B CTyNKe, KUIICHHE W KOHJICHCAIIHUSI BOJIbI) U

XUMHYECKUX  (TOpeHHE CBEYd, NPOKATUBAHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SIBIEHWW, HAONIOIEHHEe W OINHCaHUe
MPU3HAKOB TMPOTEKAaHUA XHUMHYECKUMX peakuuil (pas3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHue
ruapokcuaa meau(1l) mpu HarpeBaHuu, B3aMMO/ICHCTBUE Kelle3a C paCTBOPOM

comm menu(1l), mzydenune cnocoOOB paszaenieHus cMecei (C TOMOIIBI0O MarHuTa,




(GbuIbTpOBaHMWE, BBITAPUBAHME, TUCTWILIALNS, XpoMarorpadwusi), MPOBEICHHE
OYHUCTKHN HOBapeHHOfI COJIY, Ha6J'IIOI[CHI/Ie " OIMMCAHUC PEC3YJIbTATOB IMPOBCACHUA
OMBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHUE MOJeINei

MOJIEKYJI (IIIapOCTEP KHEBBIX )

Baxnelimue npeacraBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucnopon — aieMeHT U 1pocToe
BemlecTBo. HaxoxneHuwe kuciopona B Mpupoje, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunabl. [Ipumenenue xuciopoga. CrocoOsl
MOJTyYeHHUsl KHUCIOpoAa B J1a0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyroopot

Kucinopoa B npupoae. O30H — aluIoTponHas MOAU(HUKAILIKS KUCIOpOoia

2.2
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TennoBoii 3¢ (heKT XUMHUUECKOH PeaKkluu, TEPMOXUMHUYECKUE YPABHEHUS, IK30-
Y DHJI0OTEpMUYECKHE peakuu. TOIINBO: yrojb U MeTaH. 3arpsA3HEHUE BO3yXa,

yCUJIEHHE TApHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSI

Bonopon — anemeHT W mpocTtoe BemiecTBO. HaxokaeHue BOAOpoJa B MPHUPO]
¢u3nYecKue W XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOJYUYCHHS.

Kucnotsl u conu
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Monsipablit 00bEM ra3oB. Pacu€Tsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

2.6

dusznyeckre CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpBIL.

HaCI)IIIICHHBIe W HCHACBIMICHHBIC PaCTBOPHI. PaCTBopI/IMOCTI) B€IICCTB B BOJC.

MaccoBass 1o1s BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBIL.
OcHoBanust. Ponb pacTBOpoB B NpUpOAE M B KU3HU ueioBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OxpaHa © OYHMCTKA
MIPUPOHBIX BOJ

Knaccugukamuss nHeopranmdeckux coenuHennid. Oxcuapl. Knaccugukarms
OKCHJIOB: cojieoOpa3ymimue (OCHOBHBIE, KHUCIOTHbIe, amQoTepHble) W
HecosieoOpasyromue. Homenkiarypa okcuaoB. Pusznyeckue M XUMHYECKUE

CBOMCTBa OKCHJIOB. HOqueHI/Ie OKCHIOOB

2.7

OcnoBanust. Kraccudukauus OcHOBaHMIA: LICTOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHUN. PU3NYECKHE U XUMUYECKUE CBOKCTBA

ocHoBaHuil. [lonydyeHne ocHOBaHUN

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. dusznueckue u
XUMHUYECKUE CBOMCTBAa KUCIOT. Pan axruBHoctu MerauioB H.H. bekerosa.

[Tomyuenue kucmot

Comu. Homenknarypa coneil. Ou3nvecKkue M XUMUYECKHE CBOWCTBA COJICH.

ITomnmyuyenue conen

1c,



2.10

I'ereTmueckas CBA3b MECXKAY KilacCaMHU HEOPraHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

XWMHYECKUN  JKCIIEPUMEHT: KAa4eCTBEHHOE  ONPEIEICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3AyXe, IMOJyueHHE, COOMpaHue, paclo3HaBaHWE U HM3YUYCHHE
CBOICTB KHCIIOpO/a, HAOII0ICHIE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOBHUKHOBEHUS U NIPEKpAILlEHUsI TOpeHus (TI0’kKapa), 03HAKOMJIIEHHE C

o0Opa3liaMid OKCHIOB U ONHCAHHE WX CBOICTB, IMOJIy4eHHE, CcoOupaHue,
pacro3HaBaHWe U U3YYEHUE CBOMCTB BOJOpOJa (TOPEHHE), B3aMMOJEHCTBUE
Boziopoa ¢ okcuioM Meau(1l) (Bo3MOKHO HCITOIB30BaHNE BUIEOMATEPHAIIOB),

HaOroleHue O00paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEHpPACTBOPEHUSI  BEIIECTB C  Pa3IMYHOW  PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEJCICHHOM MAaccOBOW /0JI€H PacTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHME BOJBI C MeTalaMH (HaTpueM | KaJbI[eM)
(BO3MOXHO MCHOJIb30BAaHUE BUIEOMATEPHUATIOB), ONPEIEICHUE PacTBOPOB
KUCIIOT U IIENOYed C TMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE OO0pa3loB
HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIaCCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM HHJMKAaTOpOB B pPAacTBOpax KHUCIOT M IIEJOYeH, H3y4yeHHUe
B3aumojeiicteusi okcuaa menu(Ill) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUIAMH, PEaKLMi HeUTpaanu3alnu, oJIydeHUE HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajula JApYyrMM M3 pacTBopa COJIM, peElICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1ady Mo TeMe «BaxHeimue Kiacchl HEOPraHMYECKUX

COEIUHEHUN

Ilepnonnuecknii 3akoH U Ileproanyeckas cucreMa XUMUYECKHUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. XUMHUECKasi CBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINU

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMHYECKUX dyieMeHTOB. [loHsaTne o
TPYIIax CXOAHBIX 3JIEMEHTOB (IEJTOYHBIE M IIEIOYHO3EMETbHbIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphle 00pa3yrT amMdoTepHbIC

OKCHUABI U TUAPOKCHUIbL

Ilepnonnueckuii 3akoH. Ileprnoanyeckas cucrema XuMU4YeCKHUX ieMeHToB J[. 1.
Menneneesa. Koporkonepruonnas " JUIMHHOIIEpUOIHAS (bopmbl
Ilepnonnueckorr cucteMbl xumuuyeckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl u rpynnel. PU3MYECKHI CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB

IIEpHO/1a ¥ TPYIIBI AJIEMEHTA

3.3

Crtpoenne aromoB. CoctaB atomubIXx snep. M3otomel. Onextponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKUX DJIECMCHTOB




[Tepuoanueckoit cucrembl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyioxkenuto B [lepuonnueckont cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyIIaM U MEpUOAAM.
3nauenue [lepuoanueckoro 3axkoHa u I[lepuoanyueckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB i1 pa3BUTUA Hayku W npaktuku. J[.J. MenneneeB — ydeHbld U

rpak1aHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHass (MOJsipHass Y HEMOJISIpHAsi)  CBSI3b.

BHGKTPOOTPI/IL[aTeJ'II)HOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenb okucieHUsA. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl

OKHCJICHUS K BOCCTaHOBJICHUSA. OKHUCIUTEIN H BOCCTAHOBHUTCIN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3Y4YeHHE OOpa3llOB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJAEHUCTBUE T'MIPOKCHA LIMHKA C PAacTBOpPAMU KHUCIOT U

menoqeﬁ, IMPOBCACHUC OIILITOB, WIIIIOCTPHUPYIOIMIUX ITPUMCPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peaKuil (FOpEeHHUE, pEaKU pa3oKEHUs, COEAUHEHNUS)

9 KVIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COIEPKAHUS

BemiecTBo 1 XumMudeckas peaKmus. HOBTOpeHI/IC

1.1

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucrema XuMU4YeCKuX 3yemMeHToB J1.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHUX OJJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, Kalusl, KalblUd W MX
COEMHEHHU B COOTBETCTBHM C IOJOKEHUEM 3JEMEHTOB B llepmomgmueckoi

CUCTCMC U CTPOCHHUEM HUX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XHUMHYECKON CBsS3U. THUMBI KpHUCTaNIMYECKUX
PELIECTOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEILETKU
U BUJa XUMH4YecKo# cBsi3u. Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYeCKux
BEIIECTB (MEXIyHapoaHas U TpUBHalbHas). XUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K  PA3IMYHBIM  KJJaccaM HEOpPraHMYEeCKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNUCCKHX BCUICCTB

1.3

Knaccugukarus XuMHuecKuX peaklui Mo pa3IMyHbIM pU3HaKaM (10 YUCITY U
COCTaBy Y4YacTBYIOUIMX B PpEakLUUH BEILECTB, MO TeIloBoMy 3¢ddekry, mno

W3MEHEHHIO CTENeHEH OKHCICHHS XMMHYSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYacTHIO KaTalu3aTopa). OK30- W OSHIOTEPMUYECKHE  pPEeaKIuH,

TEPMOXUMHUUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOW peaKI U

1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOpPATHMBIX XMMHYECKHX peakiusx. [ToHsarue ¢
TOMOTE€HHBIX U I€TEPOreHHBIX peakuusax. [IonaTHe 0 XUMHUYECKOM PaBHOBECHUH.
@akTopsbl, BIMAKOLIME HA CKOPOCTh XMMHMYECKOW pEaKUMM U II0JO0KEHUE

XUMHNYECKOT'O PaBHOBECHA

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHMH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN C MCIOJIB30BAHMEM METOMA

3JIEKTPOHHOTO OanaHca

1.6

1.7

Teopust AMEKTPOTUTHUECKON HUCCOIUALUU. DICKTPOJIUTHI U HEIICKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AUCCOIUAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHp auccouuani. CUibHbIC U CIa0bIe AIEKTPOIUTHL.
Peakiun monHOro oOMeHa. YCIOBHUS NPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpAIICHHBbIE WOHHBIE YypaBHEHMsI peakiuil. CBOWCTBa KHUCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TPEJACTABICHUA 00 3JICKTPOJUTHYECKON

JUucconuanuu. KadecTBeHHEIE pPCaKknu Ha HOHBI. IlonsTue o TUOAPOJIN3C coleit

XMMUYECKU SKCIIEPUMEHT: O3HAKOMIJIGHHE C MOJEISMH KPUCTALTHYECKHX
PEIIETOK HEOPraHWYECKHX BEIIECTB — METANIOB M HeMeTauioB (Tpadura u

anmMasa), CIIOKHBIX BELIECTB (XJIOpWAA HATpHs); WUCCIENOBAaHUE 3aBHCUMOCTH
CKOpPOCTH XHUMHUYECKOW peakluu OT BO3JIEHCTBUS pAa3lIUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Mpoliecca
IMCCOIMALMKM  KHUCJIOT, INeJoYe W comell  (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OINbITOB, HWUIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHUs peaKkuii HOHHOTo oOMeHa (0O0pa3oBaHueE O0cajKa, BbICIECHUE Ta3a,

o0pa3oBaHHE BOJIbl); OINBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN (TOPEHHE, PEaKklUMU Pa3IOKEeHUs, COCAMHCHUS);
pacro3HaBaHHE HEOPraHUYECKHX BEIIECTB C IOMOIIbI0 KaUeCTBEHHBIX pPeaKIuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramisr u ux COCANHCHUA

2.1

OO6mrast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe CTeTeHn OKucieHus. CTpoeHue u pu3ndeckre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha IIpUMEpe XJopa
(B3auMoOJIeHiCTBHE C MeTallJIaMH, HEMeTaJUlaMH, Inejodamu). XJIOPOBOAOPO.

ConsHas KkuciioTa, XMMAYECKHE CBOMCTBA, IIOJIyYeHNe, IpuMeHeHue. JlelictBue




XJIOpa M XJIOPOBOJAOPOZAa Ha OpraHu3M uejoBeka. BakHeimine XJopuibsl U U

HAaxO0/ICHUE B MIPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gpu3nyecKue CBOMCTBa

MPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOECHUE,

¢usnueckue W XUMHYecKHe CBOMCTBA. OKCHIBI Cepbl Kak IPEICTaBUTEIH
KHCIIOTHBIX OKcHJIOB. CepHasi KUCIIOTa, (pU3MYECKHE M XMUMHUYECKHE CBOMCTBA
(oOmme Kak TpeacTaBUTENs Kiacca KHUCIOT M crernupudeckue). XuMHUECKHUe
peakiuu, Jekallue B OCHOBE MPOMBIIUIEHHOTO CIMoco0a MOMyuyeHUs CepHOM
kucinotsl. [Ipumenenne. Conu cepHON KHCIOTBI, KAUeCTBEHHAs pEaKIus Ha

cynbdar-uoH. HaxoxaeHue cepbl U e¢ COeIWHEHUIl B mpupone. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOMIEW Cpelbl COCAMHEHUSIMH Cephbl (KHCIOTHBIC O,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 IpeaOoTBpallCHHA
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OOmiast xapakTepucTHkKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIEHUsA. A30T, paCIPOCTPAHEHHUE B IPUPOJIE,
¢buznyeckue U XxumMuueckre ceoiictBa. KpyroBopot a3ora B mpupoje. AMMHUAK,

ero (u3uvecKkre W XUMHUYECKHE CBOMCTBa, MoilyueHUe W mpumMeHeHue. Conu
aMMOHHUA, UX (GU3NYECKUE M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHbI aMMOHHMsI. A30THAasl KUCJIOTa, €€ IMOJTYYEHUE
¢dbusznyeckue W XUMHYECKHE CBOIMCTBa (0OILIME KaK MpeICcTaBUTENs Kiacca
KUCJIOT ¥ crenuduueckue). Vcmonp30BaHne HUTPATOB U COJIEM aMMOHUS B

KauecTBE MUHEPAIbHBIX YJI0OpeHHid. XUMHUECKOE 3arps3HEHUE OKPY>Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCJIOTHBIC TOKIH, 3arPSI3HEHHE BO3AyXa, TOYBbI

Y BOJIOEMOB)
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®ocdop, amnorponHele Monupukauuu ¢ocdopa, puzNUEcKue U XUMHUYECKUE
cBoictBa. Oxcun dochopa(V) u dochopHas kuciaora, Qusnyeckue u
XUMUYECKHUE CBOWMCTBa, moiydeHue. Mcmonmb3oBanue QocdaroB B kauecTBe

MHUHEpaJIbHBIX YA0OpeHU

2.5

Obmas xapakrtepuctuka 31neMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblE€ CTENEHU OKHCIEHHUS. YTIJEepoJ, aJUIOTPOITHBIE
Moaudukanuu, pacnpocTpaHeHHe B TpUPOAE, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Axacopomus. KpyrosopoT yriepoma B mpupojge. OKCuabl yriaepoja
X (u3nuecKkue M XMMHYECKHE CBOWMCTBA, JCWCTBHE HA KUBBIC OPTaHU3MBI,

IMOJIYUCHHE U ITPUMCHCHUC. OKOJIOTHYECKHE Hp06HeMBI, CBsI3aHHBIC C OKCHUJOM




yriepona(IV); rumoresa mIo0anbHOTO TOTETUICHHUS KIWMAaTa;, MapHUKOBBIA
apdekr. YrompHas KUCIOTa M €€ CONMU, UX (UINYECKUE M XUMHUYECKHUE
CBOWCTBa, TOJYYCHHUE W TNpHMeHeHHe. KauecTBeHHas peakius Ha KapOoHart-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH W

CEIIbCKOM XO3SHCTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSIX
yriepona (MeTaH, 3TaH, STWIEH, aleTWUJICH, 3TaHOJ], TJIHUIEPUH, YKCYCHas
kucnora). Ux coctaB u xumuyeckoe ctpoeHue. [lonstue o Ouoiormuecku
BKHBIX BEILECTBAX: XKHUpPaX, OeJKax, YIJIEBOJAaX — M HUX POJH B KU3ZHU
yenoBeka. MaTepuanbHOEe €IUHCTBO OPraHMYECKUX U HEOPTaHMYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBAa, IOJyY€HUE U
npumenenue. CoequHeHUs] KpeMHusi B npupoze. OOuiue mpeactaBieHus 00
okcuze kpemuusa(IV) u kpemaueBoit kucnore. CHIIMKAThI, UX UCTIOJIB30BaHUE B
OBITY, MEANIIMHE, TPOMBIIUIEHHOCTU. BaxxHeilne cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoOnemsbr OGe3o0rmacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJICHHME KAadyE€CTBEHHBIX PEAKIUN Ha XJIOPHUI-
HMOHbl M HaOJIOJICHHE MPU3HAKOB HUX IPOTEKaHMs; OIBITHl, OTpakarollne
¢bu3nUecKre 1 XUMUYECKHE CBOWCTBA TAJIOTEHOB M X COSIMHEHHUN (BO3ZMOXKHO

UCTOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOPHI0B
(raloreHHIOB); O3HAKOMJICHHME C o0OpaslaMu cepbl U €€ COCAMHCHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMaTepHalioB); HAOMIOJEHHE Mpolecca
oOyriauBaHus caxapa Moj JIEHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHUCIIOTHI, NPOBEIECHUE
KayeCTBEHHOM peakuuu Ha Ccyib(ar-uoH U HaOJIOJeHHE TpU3HaKa e¢
MIPOTEKaHUs1; 03HAKOMJIEHHE C PU3NYECKMMH CBOMCTBAMU a30Ta, pocdopa 1 ux

COEMHEHUH (BO3MOXKHO HCIIOJI30BAaHUE BHJEOMAaTepHaloB), oOpazLaMu
a30THBIX U (POCPOPHBIX YIOOPCHHUIA; TTOTyUIeHUE, COOMpaHue, pacTIO3HABAHKE U

U3y4YEHHE CBOICTB aMMMaKa; IPOBEIACHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHHUA U  ¢ocdar-uOH U U3y4YEHHE TIPU3HAKOB HUX IPOTEKaHMS,
B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHOMN a30THON KUCIOTHI C MeNIbIO (BO3MOXKHO

UCIOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHUE MOJENCH KPUCTAIUIMYECKUX

pemeTok anmasza, Trpadura, ¢yJulepeHa; O3HAKOMJIEHHE C  IPOLIECCOM

a7copOLMU PaCTBOPCHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIJIEM U YCTPONCTBOM




MPOTHBOTa3a; TOJIy4YeHUE, COOMpaHWe, paclio3HaBaHHE W W3yYeHHE CBOMWCTB
YIJIEKUCIIOTO Ta3a; IpPOBEACHUE KAUYeCTBEHHBIX pEakUuid Ha KapOOHAT- H
CWJIMKAT-UOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIUKATHON MPOMBIIUICHHOCTH; PEIICHHUE SKCIEPUMEHTAIbHBIX

3aJa4 110 TCMC «Baxxneimue HemMeTamIbl U UX COCANHCHUA»

MeTamisl 1 uX COCAMHEHUA

3.1

OOw1ast xapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUHU UX

noynoxenuss B Ilepuonnueckolr cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u ctpoeHust aToMoB. CTpoeHre MeTauioB. MeTtandeckas CBs3b U
METAJNIMYECKasl ~ KpUCTAJUIM4ecKas pemieTka. ODJIEKTPOXUMHYECKMH  psif

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2
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duznveckre U XUMHYECKHEe CBOMCcTBa MeTaiioB. O0mIre crnocoObl MOTyYeHHUs
MeTtasuioB. [loHsTHE O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B

OBITY ¥ TPOMBIIITICHHOCTH

I_HCJ'IOLIHLIC MCTaJIbI: IIOJOKCHHEC B HepHOHH‘IGCKOﬁ CUCTEMC XHMHYCCKHUX

anemeHntoB .M. MenzeneeBa; CTpOEHHME HMX aTOMOB; HAXO0XKIAECHUE B MPUPOE.

duznveckre U XUMHYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
THAPOKCHUIIBI HATpusi U Kanus. [IpuMeHeHue IIeJOYHBIX METAIOB M MX

COeIUHEHUN
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[llenoyHo3eMenpHplE  METAUIBl  MarHUd M KaJbLUN:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreMe XxumMudeckux 3y1eMeHToB [[.1. Menneneesa; crpoenue
X aTOMOB; HaxoXAeHue B mpupoje. Pusnmueckue U XUMHUECKHE CBOMCTBa
Maraust U KaJbIUs. Baxneinmme COCIUHCHUA KaJIbIIH (OKCI/II[, THAPOKCHU I,

comnu). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPaHEHUS

3.5

Amomunuii: nonoxkenne B [lepmoanueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.W. MeHneneeBa; CTpOCHHE aTOMa; HaxoKAeHUE B mpuponae. dusznyeckue M
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA U TUIPOKCHUIA

AJIFOMUHU A

3.6

Keneso: nonoxenne B [leproguyeckoil cucTeMe XUMHUECKUX AeMeHToB [[. 1.
MeHeneeBa; CTpOGHHE aTOMa; HaxokJIeHue B npupoae. Pusnueckue u
XUMHUYECKHe cBoMcTBa jxene3a. Oxcuabl, ruapokcunbl u coiu xenesa(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJTYUYCHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C O6p8.3L[aMI/I METAJIJIOB U CIIJIaBOB,

ux (u3MueckuMH CBOMCTBAMM; U3YyUEHUE PE3yJIbTaTOB KOPPO3HHM METAJIJIOB




(BO3MOXKHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajblMsg M HATpus C BOJOM  (BO3MOXHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, Kanblus, adrOMuHUS, UuHKA, xene3a(ll) u »xeneza(Ill), memu(1l);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIIMBAHUSA [IITAMEHU HOHAMHU HATPUS,

Kaug ¥ Kajublusg  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THUAPOKCHIA ATOMUHHUS U THIPOKCHIA

LIMHKA; PeIlIeHHEe IKCTIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeiime Metanisl u

UX COCAUHCHUS»

Xumus u OKpYyIKaromas cpelia

4.1

HoBrie MaTCpuaJibl U TCXHOJIOI'UU. BemecTBa u MaTCpHrajibl B HOBCGHHCBHOﬁ
JKM3HU YeI0BEKa. XUMHS U 300pPOBLE. be3omacHoe MCc0Ib30BaHNE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomp MMpu XUMHUYCCKHUX OXKOrax H

OTPABJICHUSAX

4.2

OCHOBBI ~ 3KOJOTMYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpy»katomeit cpeasl [1/IK. Ponb xuMuu B peiieHuH 3K0JIOTHYECKUX TPOOIIeM.
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(TH),

MPOIYKTHI UX MEpepabOTKU, UX POJb B OBITY U MPOMBIIIEHHOCTH

4.3

XUMUYECKHUI dKCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl

MCTAJUJIOB, TOJIUMEPHBIC MaTepI/IaHLI)




IMPOBEPAEMBIE HA OI'D ITO XUMHWHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUMSI OCHOBHOI OBPA3OBATEJIBLHON
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsIeMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero odopa3osanusi Ha ocHoBe ®PI'OC

1

Hp CACTAaBJICHUC!

1.1

O TMI03HABAa€MOCTU SIBJICHUHM MPUPOAbI, MOHUMaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKON HAayKH Kak 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa oOOmIell KyJbTypbl M MPaKTHYECKOM
JIESITEIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHHU CPCAU NPYTIUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHCJIC SKCIICPHUMCHTAJIBbHbBIX
TCOPCTUUCCKHUX MCTOAAX HMCCICOOBAHUA BCIICCTB W UIYUCHUA
XUMHYCCKHX peaKum“I; YMCHHC HCIIOJIB30BAaTh MOJICIHN JJIA

00BACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 c¢epax npoeccHOHaIBHOMN 1eATEIbHOCTH, CBA3aHHBIX ¢ XUMUEH U

COBPECMCHHBIMU TCXHOJIOTUSIMHU, OCHOBAHHBIMHW Ha OOCTHIKCHUAX
XMMUYECKON HayKH, YTO MO3BOJIUT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoei Oyayiieit npodecCuoHaNbHON AeSITEIbHOCTU
U clenaTb OCO3HAHHBIM BBIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMera

MIPU TIEPEX0/I€ Ha YPOBEHb CPETHETr0 00IIero 00pa3oBaHus

Bragenune cuctemMoil XMMHYECKMX 3HAHUMM M yMEHUE NPHUMEHSTh

CUCTEMY XUMHNYCCKUX 3H8.HI/II71, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIIME XUMHYECKHE IIOHATHS. XUMHYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS I
HEOJTHOPOJIHAS CMECh, OTHOCHUTENbHbIE aTOMHAasi W MOIEKYJsIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, CONb (CpemHss), XMMHYECKas
peaknusi, peakluy COCIUHCHHS, PEaKIMH Ppa3JIOKEHUsS, PEaKIuu
3aMelIeHMs], Peakiuy OOMeHa, TeryioBoM 3(pdexT peakiuu, SK30- H
SHAOTEPMUYECKHUE PEAKIUU, PACTBOP, MACCOBAs OIS XHMHUUYECKOTO

9JICMCHTA B COCAUHCHNN, MACCOBAs OOJI U ITPOUCHTHAA KOHICHTPANA

BELIECTBa B paCTBOPE, SIPO aTOMa, JIEKTPOHHBIH CJI0M aToMa, aTOMHas




opOuTanb, paadyc aToMma, BaJE€HTHOCTb, CTENEHb OKUCIJICHUS,
XUMHUECKas CBA3b, IIEKTPOOTPULATEIBHOCTD, IIOJSIPHAS U HEMOJISpHAs
KOBaJCHTHAs CBSI3b, MOHHAas CBA3b, METAUIMYECKAs  CBS3b,
KpUCTaJUIMUECKasi peleTka (aToMHasi, WOHHAs, METaUInYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, IEKTPOJIUT U HEIJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAST  UCCOIMALUS, pEeaklMd HMOHHOTO OOMEeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUUH,  OKHUCIUTEIb  H
BOCCTAHOBUTEIb, OKHUCJICHHME U  BOCCTAHOBJIICHUE, JJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE peaKLuH,
CKOpPOCTb XUMHUYECKOM peakuuu, kKaranusarop, IIJK, xopposus

METAaJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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TCOPUU XUMHU: ATOMHO-MOJICKYJISApHAasA TCOpHU-, TCOPHA

AIEKTPOIUTUYECKON TUCCOLIMALAN

3.1

Brnanenne ocHOBaMM XUMUYECKOW TPAMOTHOCTH, BKJIIOYAKOIIECH:

YMEHHE NMPaBUIIbHO UCIOIb30BaTh U3YUEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBbI,
HOPOAYKTHl MEpepabOTKU MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasa, HeTH) B OBITY, CEJIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M IMOHMMAaHHE 3HAYEHUS XKUPOB, OEIKOB, YIJIEBOJIOB
JUISL OpraHN3Ma 4eJIoBeKa; YMEHUE MPOTHO3UPOBATh BIMSHUE BEILIECTB
U XMMHUYECKMX IPOLECCOB Ha OPraHU3M YE€JIOBEKa U OKPYKAIOILLYIO

IPUPOJIHYIO CPEY

3.2

YMCHUEC HUHTCTPHUPOBATH XMUMHWYCCKHUEC 3HAHUA CO 3HAHUSAMHU JJPYTHX

y‘le6HHX npeaMCETOB

3.3

HaJIM4Me OmnbiTa paboThl C Pa3IMYHBIMM MCTOUYHUKAMH HH(POpPMALUU
o XUMHMM (Hay4dHasi U HAy4YHO-TIOIYJIApHAs JIUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLCHNBATDH I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMPEBPAIICHUAX n MMPaKTUYICCKOM MIPUMCHCHUHA n YMCHUE

HCII0Ib30BaTh €¢ I pCIICHU A y‘-I€6H0-H03HaBaT€HbHBIX 3aJa4d

Bnagenne ocHoOBaMH MOHSITHIHOIO arrmapara U CHMBOJHUYCCKOTO

S3bIKa XHMMUH JId COCTaBJICHUSA (bOpMy.]'[ HCOPTraHNU4YCCKUX BCHICCTB,




YpaBHEHUM  XUMHUYECKHUX  PEaKIMd; OCHOBAMM  XHMHUYECKOU

HoMeHkatypsl (IUPAC u TpuBuansHOM)

YMeHne OOBACHATH CBS3b MOJIOKEHHUs 3nmeMeHTa B Ileproanyeckoit
CUCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMsS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (cOcTaB M 3apsn  sAapa, oOIee YHCIOo
AJIEKTPOHOB), PACIpPEEIIEHUEM »HIIEKTPOHOB IO SHEPreTUYeCKUM

YPOBHAM aTOMOB IICPBLIX TpéX NnNepruoa0B, Kajiud U KaJlblUAd

7.1

IIpencraBnenue O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XMUMUYECKHUX 3JIEMEHTOB (PaJuyC aToMa, 3JIE€KTPOOTPHULATENBHOCTB),
IPOCTBIX UM CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS DIIEMEHTOB B
[lepuonuueckoif cucreme (B MaJblX IEpUOJaX M IJIaBHBIX

MOJTPYIIax) U AIEKTPOHHOTO CTPOSHHS aTOMa
YMmenue kiaaccuuIpoBarh:

XUMHNYCCKHUEC DJICMCHTBI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIIUU

YMmeHue OIIPCACIIATD:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHUUYCCKUX OIJICMCHTOB, 3aps/

HoHa

BHUJl XMMHYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphl B

COCAUMHCHUAX

8.3
8.4

XapaxkTep Cpebl B BOJHBIX PACTBOpaX BEMIECTB (KUCIOT, OCHOBAHM )

OKHCIINTECIIb 1 BOCCTAHOBUTCIIb

9.1

YMeHne xapakTepru3oBath (pU3ndecKrue 1 XUMHUIECKHUE CBOMCTBA:
IIPOCTBIX BEUIECTB (KHUCIOPOA, O30H, BOAOPOA, TrpaduT, anMmas,
KpeMHU#, a30T, docdop, cepa, XJIOp, HATPUM, Kamuil, MarHuii,

KaJIbLIMM, aJTFOMUHHM, KEI€30)

9.2

CIIOKHBIX BEHIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOZ, CEPOBOAOPOA, OKCUABI U THUAPOKCHUIBI
metaiioB [-IIA rpynn, amromunus, meau (I1), umuka, xenesa (II u
II), oxcunst yraepona (I u IV), kpemuus (IV), azora u docdopa (111

u V), ceppr (IV m VI), cepHucras, cepnas, a3oTHCTas, a30THa,

dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
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MPOTHO3UPOBAaTh M  XapaKTepH30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa UM CTPOCHH:A, INMPUMCHCHHUEC BCHICCTB B
3aBUCUMOCTH OT UX CBOI>'ICTB, BO3MOJXHOCTDH ITPOTCKAHUA XUMHUYICCKUX

MIPEBpAICHHUI B Pa3IMYHBIX YCIOBUIX

YMeHHe coCTaBIATh MOJIEKYJISIPHBIE Y MOHHBIE YPAaBHEHUSI PEaKkiuii, B

10
TOM YUCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
103 WUTIOCTPUPYIONINX ~XUMHYECKHAE CBOWCTBA HM3YYCHHBIX KJIACCOB
. (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX F€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUEThI):
1 OTHOCUTENIbHYIO MOJICKYJIIPHYI0O ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILECTBA U €0 Maccy, 00bEM ra3oB
114 [0 YpPaBHEHUSM XHMHUYCCKHX PEAKIUH W HAXOAHWTHh KOJUYIECCTBO
' BellecTBa, 00BEM U MacCy peareHToB WM IPOAYKTOB PEaKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAMHM  HAy4YHOro  TMo3HaHus  (HaOdrozeHwue,
101 W3MEPEHHE, IKCTICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUYEHUHU BEILIECTB U
' XUMHUYECKUX SBIIEHUH; YyMeHue cGhopMynupoBaTth MpodieMy U
MIPEIUIOKUTH ITyTH €¢ PEIICHUS
122 O6e3omacHO pabOThHl ¢ XUMHUYECKHMHU BEIECTBAMH, XHUMHYECKOM
' MOCYAO0H U Tab0paTOpPHBIM 000PYIOBAHUEM
mpaBUJIaMu 0€30M1aCHOTO 0OpaIIeHHs ¢ BEIIECTBAMHU, UCTIOIb3YEMBbIMU
B ITOBCETHEBHOM KU3HHU, ITpaBUIaMHU TTOBEACHUS B IEISIX COSPEKCHUS
123 3IOPOBBSl U OKpY’KaIOILEH MPUPOIHON Cpeapl; MOHMMaHUE Bpenaa
' (ormacHOCTH) BO3NIEUCTBHSI HA JKHMBBIE OPTraHU3MBI OIPEICICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannuue npakTUyecKMX HABBIKOB TUIAHUPOBAHMS W OCYIIECTBICHUS
CIIEAYIOMNUX XUMHUYECKUX SKCTIEPUMEHTOB:
31 M3y4YeHUE U ONMMCaHNe (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/ISI/I‘-ICCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKY IPOTEKAHUS XUMUYECKUX PeaKuit

13.2 H3y4YeHHUE CIIOCOOOB pa3/IelICHUs CMECeH

NOJTyYeHHe KHUCIOPOAAa W W3yYEHHE €ro CBOWCTB; IIONy4YEeHHUE
13.3 BOJIOPOJia U M3YyUEHHUE €ro CBOMICTB; IOJIyYEHHE YIJIEKHCIOrO rasa M

HU3Yy4YCHHUC €TI0 CBOfICTB; MMOJIY4YCHUC aMMHAKa U NU3YUCHUC €TO CBOMCTB

134 MPUTOTOBJICHUE PACTBOPOB C OMNPEIACICHHOM MacCOBOM JI0JeH
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHUE WHUKATOPOB (;rakmyca, METHUJIOpaHkKa u
13.5 denondTanenna) sl OMpeNeNIeHUsT XapakTepa Cpeldbl B pacTBOpPax

KHUCJIOT U LIeJIouei

UCCIEJOBAaHNE W ONHCAHHWE CBOMCTB HEOPTaHMYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3yYCHHE B3aUMOJCHUCTBHUS KHCIOT C METaJUIaMH,
OKCHJaMH  METAJUIOB,  pAacTBOPUMBIMH ¥ HEPAaCTBOPUMBIMH
13.6 OCHOBaHUSIMHU, COJSIMHM; TOJY4YEHHE HEpPACTBOPUMBIX OCHOBAHUIA;
BBITSCHEHHE OJHOTO MeTaula JpPYyTMM H3 pPacTBOpa  COJIH;
uccieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OCHOBHBIE KJIACCHI
13 HCOPTaHUYCCKUX CO@HHHCHHﬁ)); ((3JI€KTp0JII/ITI/IIICCKa$I
7
JUucconuanusy, «Baxneimue HeMmeTamlIbl MU HUX COCIUHCHUA,

«Baxxaelme MeTaluIbl U UX COSIUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WLUIIOCTPUPYIOIIWE  MPHU3HAKH
NPOTEKAHUsl peaKMii MOHHOIO OOMEHA; KaueCTBEHHBbIE peakIUH Ha

138 NPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPUA-, OpOMHI-,
. uomuna-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THIPOKCU/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJjbIHs, aTIOMHHHSA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14 YmMmenue:

NPEJCTaBIATh pPE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
14.1 JI0Ka3aTeNbCTB, IpaUKOB M TaOMUIl U BBIABIATH AMIMPHUECKUE

3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3HU MCXKAY PC€AIbHO Ha6J'IIOI[aCMI)IMI/I XUMHNYECKNMHU

14.2 SIBJICHUSAMU U TTPOLECCAMU, ITPOUCXOAAIIUMHU B MAKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOI000pa3us BELIECTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

HepBOHa‘IaHLHBIC XUMHNYCCKHEC ITOHATHUA

1.1

YucTele BCIICCTBA U CMCCH. Crioco0n1 pa3saciiCHuA cMmecent

1.2

AToMBI WH MOJICKYJIBI. Xumudeckue dyieMeHTB. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTbIe " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysia. BareHTHOCTh aTOMOB XMMHUYECKHX 371eMeHTOB. CTerneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTENbHAsT aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIApHAas Macca. MaccoBas m0JIs1 XUMAYECKOT'0 JIeMEHTa

B COCIUMHCHHNUN

1.5

1.6

KomndectBo BemectBa. Moab. MomsipHass Macca. MoJsspHBI 00BEM Ta30B.

B3anMOoCBsI3b KOIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHHUILL BEIIECTBA
®usnyeckue U XUMUYECKUE SIBJICHUSA. XMMHMYECKas peaklMs U €€ IpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIECTB. XUMUUYECKUE YPAaBHEHUS

Ilepnonnueckuii 3akoH M Ilepuonnyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. Menneneena. CTpoeHre aTOMOB

2.1

[Tepunognueckuii 3akoH. [lepuoguueckas cucremMa XumMmudeckux 3semenToB JI. 1.

Menpneneesa. Ilepuoael n rpynnel. @U3HYECKH CMBICT MOPSAKOBOTO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIIBI JICMCHTA

2.2

Crpoenue aromoB. CocTaB aToMHBIX saep. M3orombl. Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aTroMoB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB

[Tepnognueckout cuctemsl /.M. MenneneeBa
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3aKOHOMEPHOCTU B M3MEHEHHMHM CBOWCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPE3
MEepUOJIOB, Kalusl, Kajbllusi (paguyca aTOMOB, SJEKTPOOTPHUIIATEIHLHOCTH,
METaJUIMYECKMX M HEMETaUIMUYECKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJIOKEHUEM JJIEMEHTOB B llepumoamyeckoid cucreme H

CTPOCHUCM HUX ATOMOB

CrtpoeHue BemiecTBa

3.1

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHasT W HEMOJISIPHAs))  CBS3b.
DNEeKTPOOTPULIATEILHOCT ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Meramnyeckast CBSI3b

(ol
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Tunsl KpUCTAJUIMYECKUX PEIICTOK (aTOMHAas, HMOHHAs, MeTajinyeckas),
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAIUIMUECKON PEIICTKH M BHJA

XHMMHYECKOH CBI3H

Baxneiie npeacTaBUTENIM HEOpraHW4Yeckux BemiecTB. Hemeramnsl U ux

COCAMHCHNA. Mertannsl U uxX COCIUHCHUA

4.1

Krnaccupukanust u HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HecosieoOpas3yronie; OCHOBAHMHU (IIETOYM M HEPAaCTBOPHMBIE OCHOBAHUS);
KUACIOT  (KUCIOpPOJCOACpKAIMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

@u3nyeckue MW XUMHUYECKHE CBOMCTBA MPOCTBIX  BEIIECTB-HEMETAILIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, cephl, a3oTa, hocdopa, yriaepoaa, KpeMHHUS

4.3

dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpHiA, KaJIud, MAarHusd W KaJlblUs, aJJlFOMHHUSA, KCJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAL HAIPSDKEHUM METAJIOB
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dusznuecknue M XMMHUYECKHE CBOMCTBa BOOOPOAHBIX COC,Z[I/IHCHI/If/'I HEMCTAJJIOB:

XJIopoBOaOpoOaa, CCPOoBOAOPOaa, aMMHUAKaA

4.5

®dusnyueckue W XUMHUYECKHE CBOMCTBAa OKCHUIOB HemeTaiwioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuus(IV). [lonyuenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetamioB IA—-IIIA rpynn, munka, memu(ll) 1

xkenesa(ll, II). TTomy4yeHne OKCHI0B METAIIIOB

4.7

4.8

4.9

XUMHYECKHE CBOMCTBA OCHOBAaHMHA M aM(OTEPHBIX THIPOKCHUIOB (Ha MpHUMEpE
THJIPOKCUIOB  AIIOMMHUS, JKene3a, IMHKa). [lomydyeHue OCHOBaHMM W
aM(OTEpHBIX THIPOKCUIIOB

OO01mye XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEepPHHUCTOM, CEpPHOU, a30THOM, (ochopHO, KpeMHHEBOU, yroibHOU. OcolObie
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

ITomyuyenue kucmot

OO0mme XuMHUYECKHe CBOMCTBA CcpeHux cotiei. [lomydenne comneit

4.10

[Tonyuenue, cobOupaHue, pacloO3HABAHHWE BOAOPOJA, KHUCIOPO/Aa, aMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tony4yeHue aMMmuaka, CEpHOW M A30THOM KHMCIOT B HPOMBIIIIEHHOCTH. OOmue

CIOCOOBI TIOTYYEeHUSI METAJIJIOB

[SY]




4.12

I'eneTmueckas CBA3b MECXKOY KilaCCaMHU HEOPraHUYCCKHUX CoeI[I/IHeHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Knaccudukanus XuMudeckux peakiuii Mo pa3IuYHbIM IpU3HAKaM: TI0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢ ¢dekTy, 1o

W3MEHEHHIO CTEeIICHEH OKHUCIICHUS XMMHUYSCKHUX 3JIEMEHTOB

5.2

TennoBoii 3 PeKT XMMUIECKON peakIii, TePMOXUMHYECCKUE YPaBHEHHS. DK30-

Y DHAOTEPMUYECKUE PEaKIUU. TepPMOXUMUYECKHE YPABHEHUS
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OKHCIUTEIIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKuCcIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJIICHHUA u BOCCTAaHOBJICHMU . :‘)HGKTpOHHHﬁ OajaHc

OKHCIIUTEIIbHOBOCCTAHOBUTEIBHOM pcaknuun

Teopust reKTpOIUTHYECKON nuccorranuu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U

HE3JICKTPOJIMTEIL. CunbHbIC U cIa0bIe OJICKTPOJINTHI. CreneHb JUucconuanmmn

5.5

Peakiiun monHoro obmeHa. YcCnoBusi MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

Xumus u OKpYyzKaromas cpecaa

6.1

BemectBa m Marepualbl B IIOBCEJHEBHOM JXW3HM ueloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMMUYECKHUX peakuuid B j1adopaTopuu U OBITY.

HepBaﬂ nmoMoumb IIpu XUMHUUYCCKUX OXKOI'aX U OTPABJICHUAX

6.2

XUMHYEeCKOe 3arpsi3HEHHE OKpY’Karolleil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeA0TBpAaICHUS
[Ipenenpuast nmomyctumas konmentparus BemectB (IIJK). Pomp xumum B
peUIeHUN HKOJOTHYECKUX TMpolsieM. YCWwieHHe mnapHUKOBoro sddekra,

pa3pymi€HueC 030HOBOI'O CJIOA

6.3

[Ipumenenue cepswl, a3zora, ¢ocdopa, yrieposna, KpeMHUS U HUX COEIUHEHUH B
ObITY, MEIUIUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3zsicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPAIOMUHUMN, OpoH3a) B OBITY H
HPOMBIIIJIEHHOCTH UX coeuHeHH. [IoHsATHE 0 KOPpO3UK METaIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[TpuposHble HUCTOYHHMKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, HeQTh),

MPOAYKTHI X TiepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHble TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, TaHOJ, INIULEPHUH, YKCYCHas KUCII0Ta).
[TonsiTrie 0 OMOMOTUYECKU BaXKHBIX BEHIECTBAX: KHUPaX, OesKax, yriieBoAaax — U UxX

POJIN B )KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMysiaM XUMHUECKUX COSAMHEHUI
7.2 Macchl (MacCOBOM) JOJU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN YPOBEHB: YUEOHUK; 5-€ U3aHue, IepepadoTaHHOE
["abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIMOHEPHOE 0011IECTBO
«M3parensctBO «IIpocBenieHne»

* Xumusi: 9-i1 kinacc: 6a30BbIi yPOBEHb: YU€OHUK; 5-€ u3/laHue, nepepadoTaHHOE
["a6puensn O.C., Octpoymon U.T"., CnagkoB C.A. AKnoHEepHOE 00I1IECTBO

«3narensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Heoprannueckas xumus. B. H. JlopoHbkHH.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mumoreka [JOK
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