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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABIECHHbBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOIIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazzienaM M TeMaM MPOTPpaMMbl IO XUMHUH, OINPEACNSICT KOJIUYECTBEHHBIC WU
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromIerocsi MO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  NJIi  CaMOpasBUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCA  NeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATHI O XUMHYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEOBATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XMMUUYECKOM COCTABIISAIOLIECH HAYYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaroumii Mup»,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya yd9eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBI XMUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIi (COeAMHEHMS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHILIIAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJECPKAHUSA KUCIOPOa B BO3yXeE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIAcCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE MOPOJBbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX OJIEMEHTOB IMEPBBIX TPEX MNEPHOJAOB, KalMs, KaJlblLHUs U HUX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUINYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMAYeCKUX peakuid Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumudeckoi peakmuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XHUMHUYECKOM pEAKIUU W MOJIOKEHUE XHWMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUUALMU. DIIEKTPOIUTHI U HEJEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YypaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa [UCCOLMAIMU KHUCIOT, WIEJOYEed U COJIel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpuUMeHeHue. JleicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MpEeACTaBUTEN Kilacca KHUCJIOT M crenudpuueckue). XUMHUYECKHE pEeaKIluu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHN B MpUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, paclpoOCTpaHEHUE B MPUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arps3HEHHE BO3/ayxa, MOYBbl W BoAoEMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupozge. Okcuubl yriaepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE W XUMHUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJINIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKATHI, UX UCIIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCJIOTHI, TPOBEJACHUE KAYECTBEHHOW peakinu Ha Cyib(ar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIOOPEHUH, MOTyUYeHue,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJCHNE KauyeCTBEHHBIX peakiui Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspKeHu MeTtamnoB. Ousndyeckne u XMMUYECKUE CBOMCTBA MeTauioB. Oomime
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: noJiokeHue B [lepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOoYHBIX METaIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. BakuHeimume coequHeHUs] KalblMs (OKCHJ, TUIPOKCUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPCHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC UCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XMMHUHU B €JAMHCTBE Y4YEOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLMAIIM3AIUU O0YyUaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM W JAPYrMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHWYECKOW PEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH X PEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOMTD JIOTHYCCKUE PACCYKJICHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI JJIEMEHTa), XUMHYecKas (opmylia U ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauecTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YI€OHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUs, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTATOB [0 OCBOCHHMIO 0053aTENBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUSA, €ro UHTepHpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 dJIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOM 3P (DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIIEHTpAIIHsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmomnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOrajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMHYeckux daementoB . H.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbIM 00OpYJOBaHWEM, a TaKXKe IMpaBuUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE pPaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKIusi, XUMUIECKast CBA3b, TEIIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MalblX MEPUOJ0B U IVIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMMKE W crenuuueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETI0YEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKiui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
N HaumenoBanue K 0 5
° OJIMYECTBO CHOBHBIC BU/JIbI AICATCIIBHOCTH O AOIINXCs
pazaenoBUTEM Conepxanne 00y4eHus ABLA yaaro
/n 4acoB
ydeOHoromnpeamMera

Pa311e.111 .HepBOHa‘laJlebleXI/IMI/I'leCKI/IeHOHHTl/lH
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XuMus—BakHast 00J1acTb
€CTECTBO3HAHUS

MpaKTUYEeCKON
JeATeIbHOCTH
YeoBeKa

5

IIpenmer xumuu. Posib XMMUU B )KU3HU YEJIOBEKA.
XuMUs B CUCTEME HAYK.
Tena u BemecTBa. PU3nyecKue CBOMCTBA

BEIIECTB. ATperaTHoe COCTOSHUE

BemiecTB. [loHATHE 0 METOIaX TTO3HAHUS B XUMUU.
YucThle BellecTBa U CMECH.

Croco0bI pa3feneHuss CMECeH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMHUYECKOU TTOCY/ION,
C mpaBwmiiaMu paOoTHI B J1a00paToOpuH,

IIpuemamu obparieHus ¢ 1a00paTOPHEIM
000pyIOBaHUEM.

dusnveckre cBOWCTBa 00pa3IioB
Heoprannueckux BeniecTB— METAIIIOB

PackpsIBaTh CMBICI H3y4aeMbIX NOHATHHI. PackpsiBaTh
POJIb XMMUU B IPUPOJIE U
JKu3Hu yenoeka, €€ CBA3b C IPYyrUMHU

HayKaMH.
PaznnuaTh YHCTHIE BEIIECTBA M CMECH;

OIHOPOIHBIC 1 HEOMHOPOIHBIE cMecH. PasnmyuaTs

(I)I/ISI/I‘IeCKI/IC U XUMHYCCKUEC

SIBIICHUSL.

CremoBaTh anropuT™MaM HCIOIB30BAHHS
HKCIICPUMEHTATBHBIX METOIOB —
HaGmonennst u sxcriepruMeHTa.

HabmonaTs 1 onuchBaTh 00BHEKTHI TIPH
NPOBE/ICHHUH JIEMOHCTpANuii 1 1abopaTOPHBIX
OIIBITOB T10 U3yYECHHIO

®u3nvecKux CBOMCTB BELIECTB ,CIIOCOO0B
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I nemeranios.
Crioco0bl pa3jieneHnuns cMmecei

(unpTpoOBaHUe, BhIIAPUBAHNE,

JUCTUIIISIINS, XpoMaTorpadusi).

pasnenenus cmeceit Bemects. [IpoBoauts
XMUMUYECKUI SKCIEPUMEHT IIPH Pa3ielieHHH CMecer
(Ha mpuMepe OYMCTKU TOBAPEHHOI COJIH) B XOJIe
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Jlabopamopnuvie onvimei: VI3ydenue u
ornucanue PU3MIECKUX CBOWCTB 00pa3IoB
HEOPraHUYECKUX BEIIECTB.

N3yuenue crmoco0oB pasjiesieHus: cMecei (¢
MTOMOIIBI0 MaTrHUTA).

Ipaxmuueckue pabomoi:
Nel.TlpaBunapaOoThIBIA00PATOPUNHT TPHEMBI

oOpaiieHust ¢ 1a00paTOPHBIM 00OPYAOBAHUEM.

Ne2.Paznenenuecmeceii(Ha mpuMepe OYUCTKH
MTOBApEHHOM COMHN)

MPAaKTUYEeCKON paOdoThINeZ.

CrnenoBaTh MpaBHUiIaM MONb30BaHMSI XUMUYESCKON
MOCY/I0H ¥ J1Ta0OpaTOPHBIM 00OPYOBAHHEM, a TAKIKE
MpaBuiIaM OOpallleHHs] C XMMHUYECKUMH BELIECTBAMH
B COOTBETCTBUM C UHCTPYKIUEN

IIpu BeImONTHEHNHN TTpakTHYecKoi padoTe Ne 1.
BeicTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE U YCTHEIE
OTBETHI C OIOPOM

Ha nH(POPMALIUIO U3 yueOHUKA U CIIPABOYHBIX
MaTepHasoB, IPaMOTHO HCIIOIb30BaTh U3yUEHHBIN
MOHATUIHBIN armnapaT Kypca XUMUU

1.2.

BemecTBa
XUMHUYECKHE
peaKImu

"

15

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE
31eMeHThl. CHMBOIBI XUMHYECKIX
aneMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA.
ATOMHO-MOJIEKYIISIPHOE YUCHHE.
Xumudeckas popmyna. BageHTHOCTS aTOMOB
XUMHYECKUX DJIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
OTtHocuTENBHAS aTOMHAs Macca.

OTtHocuTenpHas MONEKyJsipHas Macca. MaccoBas

J0JII XUHMHUYCCKOI'o 3JIECMCHTA B COCAMHCHW .

OmnpenenaTs NPU3HAKK XUMHUYECKUX PEaKIuii,
ycnoBHs uX nporekanust. OOBACHATH CYIIHOCTh
(U3MYECKIX M XUMHYECKUX SBJICHUH C TOUKH
3pEHUSI AaTOMHO-MOJIEKYJISIPHOTO yIECHHSL.
KrnaccudunmpoBats XuMuaeckue
peakuy (110 YUCIy ¥ COCTaBY
pearupyrommx 1 00pa3yroIHuXCs
BEIIICCTB).

CoctaBiate HopMysl OMHAPHBIX
BemecTB 1o BaJ€HTHOCTH ¥ OIIPENEINISATh BaJEHTHOCTD
1o opMyiaM BEIIeCTB.
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KonuuectBo Bemecta .Monb. MonsgpHas Macca.
B3aumocBs3b KonuyecTBa, MacChl U 4ucia
CTPYKTYPHBIX €IUHHUI] BeulecTBa. Pacu€rsl 1o
(hopmylaM XUMHYECKHX COCAMHEHHH.
duspyeckne M XUMHUYECKHE  SIBIICHUS.
XuMudeckas peakius U e€ MpHU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB.

XHUMUYECKHE YPABHEHHUS.

Krnaccudukanyst XHMUYECKHX peakiuii (CoequHEeHus,
pazyIoKeHus, 3aMeIIeHUsI, 0OMEHa).
Xumuueckuii IKchepumenm:

Jlemoncmpayuu:

®dusnyecKrue CBONCTBA 00pa3IioB

Heopranunueckux BEIIECTB—METAJIOB u
HEMETAJLIOB.
O06pa3site BEITICCTB KOJIMYIECTBOM 1MoITb.

®dusnueckrue SBICHUS(IUIABJICHUE BOCKA, TasHUE
JBJa, pACTUPAHHE caxapa

B CTYIIKe, KWIIEHHWE ¥ KOHIEHCAIIUS BOJBI).
XHUMHUYeCKHE SBICHUS(TOPECHNE CBEUH, IIPOKATUBAHNC
MEIHOMW MPOBOJIOKH, B3aUMOJIEHCTBHUE COMIbI UM METa
COJITHON KHCJIOTOM).

Hab6monenne npu3HakoB MPOTEKAHUS

PaccraBisaTh k03pPUIHEHTHI

B ypaBHEHMs XUMUYECKUX peakuuii. HabironaTs

Y ONHUCHIBATH OOBEKTHI TIPU MPOBEICHUH
JEMOHCTpPALUi U Ta0OPATOPHBIX OMBITOB.
[TpoBoauTE BEIYHCICHUS IO (HOPMYJIaM XUMHUECKHX
COEIMHEHUN M YPaBHEHUSM XUMUYECKUX PEaKLUH.
[TpuMeHATH ecTeCTBEHHO -HAyYHBIE METOJIBI
Mo3HaHus (B TOM YHCIIe HAOJIOICHNUE,
MOJIETTMPOBAHUE,

DOKCIEpUMEHT ¥ OCHOBHBIE ONEPaIliy MBICITUTENbHON
JIeATEIbHOCTH

(cpaBHEHME, KiacCUDUKAIUS)

BeicTpanBaTh pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM

Ha HH(GOPMAIIUIO U3 YUeOHUKA U CITPABOYHBIX
MaTepHaIoB, TPAMOTHO MCIIONB30BaTh N3Y4EeHHBIN
MOHATUIHBIN anmapaT Kypca XUMMUU
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XUMHYECKUX peakluuil (pas3iokeHue caxapa,
B3aUMO/JICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, oTydeHre U pasiokeHne THAPOKCHIA

menu (II) mpu HarpeBanuu, B3auMoJecTBIE

xkenesa ¢ pactBopoM conu mMenu(Il). OmpITsl,
WJUTIOCTPUPYIOIIHE 3aKOH COXPAaHEHUSI MacChl.
Jlabopamopnvie onvimoi: Co3nanne

MoJIeIer MOJIeKy (MapOCTEPKHEBBIX ).

Onucanue GU3NIECKIX CBOHCTB 00pa3IloB
HEOPraHWYeCKUX BEIIeCTB— METAJIJIOB U

HEMETaJIOB.

Habmonenne ¢uszndeckux (IMIaBIieHUE BOCKA, TasTHUE
Jb/1a) ¥ XUMHYECKUX (TOpEHUE CBEYH, IPOKAINBAHNE
METHOU TTPOBOJIOKH) SIBIICHUM.

Habmtonenue u onucasue NpU3HAKOB IIPOTEKAHUS
XUMHYECKUX PEAKINI pa3HBIX THUIIOB.

Buiuucnenus:

OTHOCHTETHEHON MOJIEKYIISIPHON MacChl BEIECTB,
MOJISIPHOM Macchl, MacChl

BEIIECTB, MACCHI M KOJIMYECTBA BEIECTBA;

MacCOBOH JOJIM XUMHYECKOI'0 JIEMEHTA 110

(hopmyne coenrHEHNS;
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IIo YPaBHCHUAM XUMHUYCCKUX peaxunﬁ: KOJIN4eCTBA,
MacCChI B€EIICCTBA

IIo u3BecTHOMY KOJIMYECTBY, Macce
PCarcHToOB HUJIU IIPOAYKTOB PCAKIINN

Hroro no pazneny

20

Pa3znen 2.BakHeiinmuenpeacTaBuTe TMHeOPraHu4ecCKUXBENIeCTB

2.1

Bozayx. Kucnopoz.
[MousTre 06
OKCcHIax

6

Bozayx—cmech razos. CocraB Bo3fyxa.

Kuciopon — aneMeHT 1 pocT 0e BEeleCTBO.
Haxoxnenue kucinopona

B IIpUpoOJE, (pr3nyecKkre 1 XMMHYECKHe CBOMCTBA
(peaxmuu ropenus). Okcunpl. [Ipumenenne
kuciopoaa. CriocoObI TTOydeHHUsT KHCIIOpoaa B
nabopaTopuu ¥ MpoMbIuieHHoCcTH. KpyroBopor
Krciaopozaa B mpupoze. O30H — aJutoTpoItHas
Moaubukanus kuciaopona. TernoBoi a¢gdext
XUMHYECKON PEaKIINH, TEPMOXUMHIYECKHE yPaBHEHHS,
9K30-

1 DHIOTEpMHUYECKHE peakiuu.|ommmBo: yroms u
MeTaH. 3arps3HeHre BO3/AyXa, yCUJIeHne TapHUKOBOTO
st dexra, pazpymieHre 030HOBOTO CIIOSI.
Xumuueckuit IKcnepumenm:

Lemoncmpayuu:

KadectBenHoe onpesienenue copep kanmsi KHCIOPOoaa
B BO3/yXe

[lomyuenue, cobupanne, pacriozHaBaHUE

HUcnone30BaTh XUMHUYCCKYIO CUMBOJIUKY IJISA
cocTaBiieHHs (POPMYJI BEIIECTB, MOJIECKYJISPHBIX
YpaBHEHUI XMMHUYECKHUX PEAKIUI C ydaCTUEM
KUCJIOPOJA.
XapakTepr30BaTh(OMICHIBATH)COCTAB BO3AyXa,
(du3NIecKre U XMMUYECKHE CBOMCTBA
KHCJIOPOJa, CIIOCOOBI €ro MOoJIy4eHHUs,
IIPUMEHEHHE U 3HaUCHUE B IPUPOE U JKU3HU
YyeJIoBEKa.

CpaBHMBaTh pPEaKIIMU TOPEHUS U MEIIIEHHOT'O
OKHCIIEHUS.

OOBACHATH CYITHOCTH PKOJIOTHIECKAX TPOOIIEM,
CBSI3aHHBIX C 3arPsI3HEHUEM BO3yXa.
CiienoBaTh IIpaBmiIaM 0€30TmacHON PabOTHI B
71a00paToOpUH MPU UCTIOIB30BAHUN XUMHUECKON
1ocysl M1 000PYIOBaHUS, A TAKXKE [IPaBUIIaM
o0palleHus ¢ TOPIOYMMU BELIECTBAMH.
[InaHupoBaTh U OCYLIECTBIATH Ha

HpaKTI/IKC XUMHUYECKNE OKCIICPUMEHTEI,
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U U3yUYeHHE CBOKMCTB kuciiopoaa. HabnroneHue
B3aUMO/JICHCTBUS BELIECTB C KUCIOPOJOM U YCIOBUS
BO3HUKHOBEHHMS U MPEKpaIECHUsI TOPEHHS (T10Kapa).

Jlabopamopnwiii onvim:

O3zHakoMIieHHEe ¢ 00pa3amMy OKCHUJIOB M OMHCAHKUE UX
CBOIICTB.

Ipaxmuueckas paboma:

Ne 3. Tlonydenue u codupaHue KUCIOpoaa

,U3y4EHUE €ro CBOMCTB. Buiuucaenus:

MOJIEKYJIIPHOM Macchl KUCIIOpOJa M 030HA Ha
OCHOBaHWH aTOMHON MacChl XHMUYECKOTO

3JIeMEHTa ;KOJMYECTBA, MacChl BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PeaKIui

[IpoBoauThs HaOMIONICHNUS, AENATH BHIBOBI 110
pe3yJIbTaTaM 3KCIEPUMEHTA

[Tpu npoBezieHNH J1TaOOPATOPHBIX OMBITOB U
MPaKTUYECKOH paboTHL.

BbIUMCIsATh KOTUYECTBO BEIECTBa, 00BEM ra3a
o popmyinam.

Y4acTBOBaTH B COBMECTHOW pabOTeE B IpyIIIIe.
BricTpauBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHI C OIOPOM

Ha MH(GOPMAIIUIO U3 YUeOHUKA U CIIPABOYHBIX
MaTEepHaIoB, TPAMOTHO UCTIONb30BATh N3Y4YEeHHBIN
MTOHATUIHBIN aImapaT Kypca XUMUU

2.2

Bonopoa. Iloustue o
KHCIIOTaX U COJISIX

Bonopon — 35neMeHT 1 IpocToe BELECTBO.
Haxoxnenue Bonopona

B IIpupoze, pusndeckue 1 XMMUYIECKUE CBOWCTBA,
IIpUMEHEHHE, CIoco0bI nmonydenus. Kucnorsl u comnu.
Monsipablit 00bEM Ta30B. Pacuérs! o

XUMHUYECKUM YPAaBHEHHUSM.

Xumuueckuil IKCnepuMenm:

Lemoncmpayuu:

[lonyuenue, cobupanue u

PackpriBaTh CMBICT U3y4aeMBbIX MTOHSITHI U
MIPUMEHSTh ITH TIOHSATHUS TIPU ONMMCAHUH CBOMCTB
BEIIECTB U UX IPEBPAIICHU.

XapakTepru3oBaTh (OMHCHIBATh) (PU3MUECKHE U
XUMHUYECKHE CBOMCTBA BOJIOPO/IA, CIIOCOOBI €ro
MONTyYeHHs], IPUMEHEHNE.

Cobupats npubdop It MOTYISHUS BOAOPOIA.
Hcnonp3oBaTh XUMHUYECKYHO CHMBOITUKY
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pacrno3HaBaHue BojopoJa. Bzaumonericteue
Bogopoja ¢ okcuaoMm meau (II).

JlabopamopHutii onvim: B3auMoneicTBre KHCIIOT C
Mmeramnam. [lpaxmuueckas paboma

Ne4 TlomyuennencobupanueBoa0poia, H3y4EeHHE ero
CBOWCTB.

Buiuucnenus:

00bEMa, KOJIMYEeCTBA BEIIECTBA ra3a 1o ero
W3BECTHOMY KOJIMYECTBY BEIICCTBA UJIH

00BEMY;

00BEMOB Ta30B 110 YPABHEHHUIO PEAKI[UM HA OCHOBE
3aK0Ha O0OBEMHBIX OTHOIIICHHM Ta30B

JUISL COCTaBJICHUs (POPMYJT BELIECTB, MOJICKYIISIPHBIX
YPaBHEHUI XMMHYECKUX PEAKIUI C yJaCTUEM
BOAOPOJA.

BbraucisaTe MONMSpHYIO Maccy BEIIECTB;
KOJIMYECTBO BeIllecTBa, 00BEM Tasa, Maccy
BELIECTBA;

[TpoBOANTE Pacy€THI O YPaBHEHUSIM XUMHUYECKHUX
peaKIuii: KojauuecTBa, 00bEMa, MacChl BEIIECTBA 110
W3BECTHOMY KOJIMYECTBY, 00bEMY, Macce pearcHTOB
WJIH TIPOAYKTOB PEAKIHU.

CrnenoBath npaBuiiaM 0e30MacHON paboTHI B
71a60paTOPUH TP MCIIOIB30BAHUN XUMUYIECKOH
MOCyAbl ¥ 000py/IOBaHUS, a TAKXKE MTPaBUIIAM
oOpaIleHus ¢ TOPIOYMMH BEIIECTBAMH B OBITY.
[InaHupOBaTh U OCYLIECTBIISTh HA IPAKTHKE
XUMHYECKU € IKCIIEPUMEHTHI, IPOBOAUTH
HaOIIO/ICHNSI, IENIATh BBIBOJBI 110 PE3yIIbTaTaM
JKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe
B TpyIIIE

2.3

Boga . PactBopsl.
IlousTue
00 OCHOBaHUAX

dusnueckue cBoiicTBa Boansl. Boga kak
pacTBopuTETh. XUMUYECKHE CBOMCTBA BOBI.
OcHoBaHUsL.

PackpbIBaTh CMBICT U3y4aeMbIX OHATHHA U
MPUMEHATH 3TU MOHATHUS IIPH ONMCaHUU CBOMCTB
BEIIIECTB U UX IPEBPAILCHUI.

XapakTepu3oBaTb (U3NUECKHE U
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PactBops! .Poib pacTBOpOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl

B IIpupoje. 3arps3Henre npupoaHbix Bog.Oxpana u
O4YUCTKa IPUPOAHBIX BOM. HaCI)IHICHHI)IC u
HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTb
BEIIIECTB

B Bojie. MaccoBast 107151 BElIecTBa B

pacTBope.

Xumuueckuii IKcnepumenm:

Jemoncmpayuu:

PacTBOpeHue BElIECTB C pa3IMyHON PACTBOPUMOCTBIO.
B3anmMozaeiicTBue BOMIBI C METAUTAMH (HATPUEM U
KaJIBIIEM ).

HccnenoBanue pacTBOPOB KUCIIOT U IIETIOUEH C
MTOMOIIIBI0 HHIUKATOPOB. JlabopamopHule

onvimul VccnenoBanme ocobeHHOCTER
pPacTBOPEHUS BEIIECTB C PAa3TUIHON
PacTBOPUMOCTBIO.

IIpuroroBneHue pacTBOPOB

C ompenenéHHON MacCOBOM JTOJIeH pacTBOPEHHOTO
BEIIECTBA.

Ipaxmuueckasn paboma
No5 . ITpuroroBineHuepacTBOpoB
C onpenenéHHOM MaccOBOU aoseld pacTBOPEHHOTO

BCIICCTBA.

XuMHYECKHEe CBOMCTB BOJIBL,eEPOIbKAK PACTBOPUTEIS
B MIPUPOIHBIX mporeccax. CocTaBNIATh ypaBHEHUS
XUMHNYECKUX peaKHI/Iﬁ C y4aCTHUEM BOJBI.
OOBSCHATH CYITHOCTH SKOJIOTHYECKHX MPOOIIEM,
CBA3aHHBIX C 3aIrpA3HCHUEM ITPHUPOJIHBIX BO/,
CrocoObl OYHCTKU BOJBI OT MPUMeECeN, MEPHI 110
OXpaHe BOJl

Ot 3arpsi3HEHHUS.

HJ]aHI/IpOBaTL " OCYILICCTBJIATH Ha

MPAKTUKE XUMUYCCKUE

OKCIICPUMEHTHI, IIPOBOJAUTH Ha6HIO)IeHPI$I, Jej1aTh
BBIBOJEBI 110 pE3yJibTaTaM

AKCIIEPUMEHTA TIPH MTPOBEICHUH J1a00PATOPHBIX
OTIBITOB Y MIPAKTHYECKON PaOOTHL

CrnenoBaTh npaBuiiaM 0e30macHON padoThI B
71a60paTOPUH TP MCTIOIB30BAHUN XUMHUYIECKOM
MTOCYIBI B 00OPYAOBaHUS.

[IpoBOAWTE BBIUMCIIEHUS C TPUMEHEHUEM TTOHITHS
«MaccoBas JIOJS BEIIeCTBA

B PacTBOpE».

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIC
OTBETHI C OMOPOM

Ha nadopmanmro n3 yaeOHUKA T
CpaBOYHBIX MaTEPHATIOB, TPAMOTHO
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Buviyucnenus:
C uCcHoiIb30BaHUEM MMOHITUAKMACCOBAS OIS

BCILICCTBA B paCTBOPCH»

Hcnonb30BaTh U3y4EHHBIN IOHATUMHBIN annapar
Kypca XUMHH

24

OCHOBHBIE KJIaCCEI
HEOPraHMYECKUX
COeIMHEHUH

13

Kiaccudukaius HEOpraHMIECKUX COSIMHECHUH.
Oxcuppl. Knaccugukanus okCHUIoB:
coneobpazyrome(OCHOBHEIE, KHCIOTHBIE,
amdoTepHble) 1 Heconeobpasytomue. Homenknatypa
okcunoB. usnyeckne 1 XMMHUUECKHE CBOMCTBA
okcuoB. [lomydenne okcuioB. OCHOBaHUS.
Kitaccudukaiys oCHOBaHUMN: MIENOUN U
HEPACTBOPUMBIE OCHOBAHMUS.

Homenknatypa ocHoBaHui. PU3nyecKue u
XHMHUYECKHE CBOMCTBA OCHOBAHHUM.

ITonydyeHne ocCHOBaHMIA.

Kwucnorsr. Kitaccudukarus Kucmor.
Homenknatypa kucnot. dusnueckue u
XUMUYECKUE CBOMCTBA KUCIIOT. Ps1 aKTHBHOCTH
MetaiioB H.H.bekerosa. [Tony4yeHue Kucior.
Comu. Homenxkmarypa coneit. ®uzndeckne u
XUMUYECKHue cBoiicTBa coineil. [lonyuyenue comneil.
I'enernueckas cBSI3b MEXIY KIaccaMu
HEOPTaHWYECKIX COCTIMHEHUH.

Xumuueckuit IKcnepumenm:

Lemoncmpayuu:

KnaccuduimpoBats n3ydaeMbie BEIIECTBA M0
COCTaBY U CBOMCTBaM.

Coctaiiath (OpMYJIbl OKCHJIOB, KUCIIOT, OCHOBAHHIA,
COJIE U Ha3bIBaTh UX

10 MEKYHAPOJHONH HOMEHKIIATYPE.
[Iporuo3upoBaTh CBOMCTBA BEILIECTB

Ha ocHOBe 00mMUX XMMHYECKAX CBOMCTB N3YUEHHBIX
KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSTCSI.

CocTaBsATh MOJICKYJISIPHBIC YPABHCHUSI PEAKITHM,
WJUTIOCTPUPYIONINX XHMHYECKIE CBOMCTBA U
CIIoCOOBI MTONTYYEHUS BEIIECTB N3ydEeHHBIX
KJIACCOB/TPYIII, & TAKKE

MOJITBEP K IATOIINX TE€HETHYECKYIO B3aUMOCBSI3h
MEXKTy HUMHU.

[Ipon3BoANTE BEIYUCICHAS

M0 YPaBHEHUSIM XUMUYECKUX PEaKITHA.
[lmarnpoBaTh M OCYIIECTBISATH HA

MPAKTHUKE XUMUIECKHE

SKCIEPUMEHTHI, IPOBOUTH HAOIIOICHHS, JIENATh
BBIBOJIBI 110 PE3yIbTaTaM

SKCIEPUMEHTA TPH MPOBEACHUH

1a00paTOPHBIX OMBITOB M MPAKTUIECKUX
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OO0pa3ibl HEOPTaHUYECKHUX BEIIECTB PATUYHBIX
KJIACCOB.

OnBIThI, WIUTIOCTPUPYIOLINE XUMHUYECKHE CBOMCTBA
KJIACCOB HEOPTAaHHMYECKUX

BEIIIECTB.

Jlabopamopnvie onvimur Onipenenenue
pacTBOPOB KHCIIOT U MIEIOYEH CIIOMOIIBIO
WHJUKATOPOB.

N3yueHue B3aMMOIEHCTBUS KUCIOT

C METAJJIaMU, PEAKIUI HEUTpaIu3aluu.
BzaumoneiicTBre pacTBOpa CEpHOM KUCIIOTHI C
oxcunom meau (II).

IToydeHune HepaCTBOPUMBIX OCHOBAHHIA.
BriTecHeHrEe OTHOTO METaJIa JPYTHM U3
pacTBopa CoJu.

Ipaxmuueckas paboma
No6.PemmenreskcriepuMeHTaIBHBIX 3374 110
TeMe«BaxHelmme KiIacchl HEOPraHHYECKUX
COCTMHEHUI».

Buiuucnenus:

II0  YpPaBHEHHUSIM  XHMHUYECKOM  peakiuu:
KOJIMYecTBa BEIIeCTBA, O0OBEMA, Maccel IO
M3BECTHOMY KOJHMYECTBY BeHIECTBa, OOBEMY,
MAacce PeareHToB UIN

MIPOAYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiaM 0e30MacHOl pabOTHI B
nabopatopuu

MIPU UCTIONB30BAHUN XUMUYECKON OCYIBI U
o0opymoBaHUs.

BeicTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE U YCTHEIE
OTBETHI C OIOPOM

Ha MH(OPMAIIUIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepHasoB, IPaMOTHO HCIIOIb30BaTh N3yUEHHBIN
MTOHATUIHBIN arnmapaT Kypca XUMUHU

Uroro no pazneny:
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Pazpen3.IllepunoanueckuiizakonullepuonnueckasicucremaxumuueckuxdiemeHToB/[.M.MenneneeBa. Ctpoenue

aToMoB. XuMHYecKas CBsi3b. OKHCINTEIBLHO - BOCCTAHOBUTEIbHbIE pPeaKkuuu

3.1 Ilepronuuaeckuii
3aKOH U
ITepuoanueckas
cucremMa
XMMHYECKUX
3JIEMEHTOB

Ctpoenne aToma

Hd.N.Menneneesa.

7

IIepBeIe MOIBITKH KJaccupuKauu
XUMHWYECCKUX JJICMCHTOB. ITousitue (6]
rpymnmnax CXOOHBIX 3JICMCHTOB

(1IenovHbIe U MIET0YHO3EMENbHBIE METaJIIbI,
rajoreHsl, ”HEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe
00pa3yroT aM(OTepHBIC OKCUIBI U THPOKCHIBI.
IIepuonnueckuii 3akoH. Ilepuonnueckas cucrema
XUMHWYECKUX DJIEMCHTOB

Jd.1.Menneneea. Koporkonepuoanas u
JuHHONeproaHast popmel [leproanyeckoit
CHUCTEMBI XUMU4deckux sjaeMenToB J[.1.
Menpeneesa. Ilepuonpl u rpynnsl. usnyeckuil
CMBICIT

[TopsimxoBoro HOMEpa, HOMEPOB TEPHO/IA U TPYIIITHI
3JeMEHTA.

Crtpoenne atomoB. CoCTaB aTOMHBIX

smep. M3oromnsl. Dnekrponsl. CTpoeHne
3JICKTPOHHBIX 000I0YEK aTOMOB TepBHIX 20
XUMUYECKUX 3J1eMeHTOB [lepuonnueckoil cucTemsl
J.N.MenneneeBa. XapaKTepruCTUKa XUMUYECKOTO
3JIeMeHTa

ITo ero nonoxenuro B [lepuoanueckoii cucreme ..
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paiyca

PackprIBaTh CMBICH MEPUOANYECKOTO 3aKOHA.
OnuckIBaTh CTPOCHUE TAOJHUIIBI

«lepuoanueckas cucTeMa XMMHUECKUX 3JIEMEHTOB
J.UN. Menneneesay.

MonenupoBaTh CTPOEHUE aTOMa,

SHEPreTUYECKUX YPOBHEW U IOAYPOBHEN IIpU
TIOMOIIA PUCYHKOB, JIEKTPOHHBIX KOH(UTYpaIi 1
AIIEKTPOHHO - rpadudeckux GopmyIL.

[MosicHITh GUBNIECKHI CMBICT

IopsiaxoBOro HOMEpa, HOMEPOB MEPHO/IA U TPYIIITHI
JJIEMEHTA.

XapaKTepI/ISOBaTI) XUMHUYCCKHE DJIEMECHTHI IIEPBBIX
TpEX MEPUOJIOB, KaJdui, KaJIbLIUK ¥ UX COEAMHEHUS
IO TTOJIOKEHHIO

B Ilepuoanueckoit cucreme J1.11.

Menpaeneesa.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B

W3MEHEHHUH CBONCTB XUMHYECKUX DJIEMEHTOB
(M3MeHeHne paJIlycoB aTOMOB,
AIEKTPOOTPUIIATENFHOCTH, BAJIGHTHOCTH) M FIX
COETMHEHUU

B mpenenax mManbIx epruof0B U TJIABHBIX MOATPYIII C
YYETOM CTPOEHHS UX

aTOMOB;
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aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTHYECKUX CBOMCTB MO TPYIIaM U IEPHOIaM.
3navenue [leproauyeckoro 3akoHa u
Ileproauueckoil CUCTEMBI XUMUYECKUX IIEMEHTOB
JUISl pa3sBUTUS HaykH U npaktuku. J.M.Mennenees—
Y4EHBII U TPAXKIAHUH.

Xumuueckuii IKcnepumenm:

Jemoncmpayuu:

BzaumoneiicTBrue ruIpoKCuia IMHKA C

pacTBOpaMu KHUCIIOT U LIEJIOYEH.

MopenupoBaHue CTPOSHUS MOJIEKYJT TIPH TIOMOIITA
PHCYHKOB, MOJIEIIEH, DJICKTPOHHBIX U CTPYKTYPHBIX
dhopmyn. Tabnunua «[leproanyeckas cucrema
XUMHAYECKUX JIEMEHTOB

JI.11.MenneneeBay.

JlabopamopHule onvimoi

O3zHakomIIeHHE ¢ 00pa3IlaMyi METaIOB U HEMETALIOB

VYdacTBOBaTH B COBMECTHOM paboTe B mape

WJIH TPYIIIE.

BeicTpanBaTh pa3BEPHYTHIE MMCBMEHHBIE U YCTHEIE
OTBETHI C OMOPOI

Ha MH(OPMALIMIO U3 YIeOHUKA U IPYTUX UCTOYHHUKOB,
B TOM uucie HTepHera

3.2

Xumudaeckas CBSI3b.
OKXHCIUTEITBHO-
BOCCTaHOBUTEJILHBIE
peaxuu

Xumudeckas cBs3b. KoBaneHTHas (momspHas u
HETIOJISIPHAs) CBSA3b. DNEKTPOOTPULATEIIEHOCTh
XUMHUYECKUX 371eMeHTOB. MloHHad cBA3b. CTeneHb
okucieHus. OKUCIUTENBEHO- BOCCTAHOBUTEIBHBIE
peaxuuu. IIporeccs

PackpbIBaTh CMBICI U3yYaeMbIX OHATUH.
Onpenensats BUJ XUMUYECKOH CBSI3U B
COCAVMHEHHUU.

MonenupoBaTh CTpOEHUE MOJIEKYJI IIPH TIOMOLLH
PHUCYHKOB, MOJIEIIEH, SIEKTPOHHBIX U

CTPYKTYPHBIX (hOPMYIL.
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OKHCIIEHUS ¥ BOCCTaHOBJIEHU. OKUCIUTENN U
BOCCTAHOBUTENU. XUMUYECKUI HKCIIEPUMEHT:
n3y4YeHre o0pas3IoB BEIIECTB METAIIOB U
HEMETAJIJIOB, B3aUMO/ICCTBUE

THAPOKCH/A [IMHKA C PaCTBOPaMH KUCIIOT U
I1e71049el, TPOBEACHUE OIBITOB, MIITIOCTPUPYIOIIHNX
TIpUMEPHI

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakiuu pa3ioKeHus, COeTUHEHUS).
Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu:

OnBITHI, WILTIOCTPUPYIOIIHE TPHUMEPHI
OKHCITUTETbHO-BOCCTAHOBUTENBHBIX PEAKIINN
(ropenmue, peaxuu

Pa3IOXKEHHS, COSAMHEHHMS)

Hcnons30BaTh XUMUYECKYIO CHMBOJIAKY TSI
cocTaBiieHHs (hOPMYIT BEIIECTB, DIIEKTPOHHOTO
OaJiaHca peaKIfuii.

Onpenensite CTENeHb OKUCIEHUS aTOMOB XMMHYECKUX
AIIEMEHTOB IO (HOPMYJIAMHU COCTABIATH (POPMYJIIBI
OMHAPHBIX COCAMHEHHH M0 CTENEHN OKUCIICHHSI
ATOMOB XHUMHUYECKHX 3JIEMEHTOB.

Onpenensite OKUCIUTENh H BOCCTAHOBHUTEIT.
PaccraBisiTe k03¢ QUIIHEHTH B cXeMax

MPOCTBIX OKUCIHUTENBHO-BOCCTAHOBUTENBHBIX
peakInii METOIOM AJIEKTPOHHOTO OallaHca.
HabnronaTh XMMHUYeCKUE OIBITHI 110 TUIAHY,
aHAIM3UPOBATH U JIETATh BBIBOJIBI.

Hcnons3zoBate UKT 151 cozganust Moaenei,
MOJITOTOBKH MPE3CHTAIINH, TOKIIA/IOB MO TEME.
BricTpanBaTh pa3BépHyThIC MHCHMEHHBIC M YCTHBIC
OTBETHI C OMOPOH Ha MHPOPMAITHIO U3 yueOHUKA U

JIPYTUX
HCTOYHHUKOB, B TOM YHCJIC I/IHTepHCTa

Wroro mo pa3aeny 16
PesepBHOE Bpems 0
OBHIEEYHMCIIOYACOB 68
[10 ITPOI'PAMME
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9 KJIACC

Ne
/i

HaumenoBanue
pa3aenoB U TEM

y4eOHOro penmMeTa

Komuectso
JacoB

Conep:xanue o0y4deHus

OCHOBHBIC BHJIBI JISITEIBHOCTH O0YJarOIIMXCS

Paznenl.BemecTBonXuMnyecKuepeakuu

11

IToBTOpEHUE N
yriIyOJieHUE 3HAHMH
OCHOBHBIX pa3/IeNioB
Kypca 8 kitacca

5

IIepuonnueckuii 3akoH. Ilepuonnueckas cucrema
XUMHYECKUX JIEMEHTOB

.. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB XUMHYECKHX
OJIEMEHTOB MECPBBIX TpéX NEPUOJ0B, Kainud, KaJIbIUA 1
nux CO@JII/IHGHI/Iﬁ B COOTBETCTBHU

C TIOJIO’)KEHUEM DJIEMEHTOB

B [lepuoguueckoil cucteme U CTPOEHUEM UX aTOMOB.
CtpocHue BemecTBa :BUAB XUMHIECKON CBS3H. THITHI
KPHUCTaJUIMYECKUX

PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT

THIA KPUCTAJUIMYECKON pelIeTKN BUA

XUMUYECKOU CBSI3U.

Kitaccudukarms n HOMEHKIaTypa

Heoprannueckux BeniecTB. XMMHUYECKUE CBOMCTBA
BEUIECTB, OTHOCSIIHUXCS

K pa3JIMYHbIM KJIaCcCaM HCOPTraHUYICCKUX
COGHHHGHHﬁ, TEHETUYCCKasA CBA3b HECOPIraHNMYECCKUX

BEIIECTB.

XapaKTepI/I3OBaTI) XUMHUYCCKHE 3JIEMECHTHI IIEPBLIX
TpéX IMEpHUOJ0B, KaJIMd U KaJIbIIUA 1O UX IMMOJIOKCHHUIO B
ITepunomuueckoit cucreme J1. 1. Menneneesa.

KnaccuduumpoBath 1 Ha3bIBaTh

Heopranudeckue BemnecTBa U3yI€HHBIX KIaCCOB.
OmnuceIBaTh 00IIME XUMAYECKHAE CBOIICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MMOATBEPKAATH CBOUCTBA
MIpUMEPaMH MOJIEKYJISIPHBIX YPaBHEHHIH
XUMHUYECKUX PEAKIIUH.

OrnpenensaTs BUI XUMUICCKON CBSI3U U THIT
KpUCTAJNIMYECKOU PelETKU

BEIIIECTBA.

[TIporHo3upoBaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT UX CTPOCHUISL.

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIC
OTBETHI C OMOPOM

Ha MHQOPMAINIO U3 YIeOHHUKA U

CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Lemoncmpayuu: 03HaKOMIJIEHHE C
MOICIAMU KPUCTAJUIMYCCKUX peH_[éTOK
HEOPTraHUYECKUX BEIECTB—METaJJIOB H
HemeTasuioB (rpadura u anmmasa),
CJIO’KHBIX BEIIECTB(XJIOpHIa HATPHS)

Hcnonb30BaTh U3y4EHHBIN IOHATUMHBIN annapar
Kypca XUMHH

12

OcHOBHBIE
3aKOHOMEPHOCTHU
XUMHUYECKHUX peakIni

Kiaccupukanuss  XMMHYECKMX  pEaKIUd 110
pasTUYHBIM Tpu3HAaKaM (M0 YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIUU

BEIIECTB, 110 TerioBoMy 3 dekry, mo

M3MEHEHUIO CTEIEHEN OKUCIICHUS

XUMHYECKUX IJIEMEHTOB,

10 0OPAaTUMOCTH, TI0 YIACTHIO KaTaIH3aTopa).
DK30- ¥ SHIOTEPMUYIECKHE PEAKITHH,
TepMoXUMUdeckre ypaBHeHus. [loHsaTHE O
CKOpOCTH XUMHUYeckor peakiuu. [ToasTre 06
00paTHUMBIX

¥ HEOOpATUMBIX XUMHUYECKUX peakmusix. [lonsrue o
TOMOTEHHBIX M TeTepPOreHHbIX peaknusx. [lorsaTue o
KaTaJmse.

ITonsiTue o xuMuyeckoMm paBHOBecUU. DaKTOPHI,
BITUSIIOIIHNE HA CKOPOCTh XUMHUYECKOU PEaKITIH H
MTOJIOKEHNE XUMUIECKOTO PAaBHOBECHSI.
OKHCIUTENFHO-BOCCTAHOBUTENFHBIE

PackpbiBaTh cMbICT M3y4aeMbIX TOHATUN U
IIPUMCHSATH 3TH IMOHATUA IIPU OITMCaAHUN CBOMCTB
BELIECTB U UX MIPEBPALLECHUI.
KnaccuguumupoBath XUMHYECKHAE PEAKIIMH 110
Pa3JIMYHBIM IIPpHU3HAKaM. YcranaBimBaTh
3aBHCHMOCTb CKOPOCTH XMMHYECKOW PEaKINH OT
pa3IUYHBIX (aKTOPOB.

[Tporno3upoBaTh BO3MOXKHOCTH

[IpoTexkaHna XMMHUUYECKUX MPEBpAIICHUHN B
Pa3IMYHBIX YCIOBUSX.

OrnpenensaTe OKUCIUTENb U BocCTaHOBHTETL B OBP.
CoCTaBIIATE DICKTPOHHBIN OaTaHC peaKITuH.
[Tpon3BoANTH BBIYMCIEHUS 10

XUMHYECKUM YPaBHEHHSIM.

YyacTBOBaTh B COBMECTHOH paboTe B mape

WJIH TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIE IHCEMEHHBIE
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peaxuu, SJICKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUH.
CocraBneHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaxunﬁ C
HCITOJIb30BAHUEM METOIa JICKTPOHHOT'O
Oananca.

Xumuueckuii Ixcnepumenm:

Jemoncmpayuu:
UccnenoBanue 3aBUCUMOCTH CKOpOCTH
XUMUYECKOUN peakuuu oT BO3JICUCTBUS

pasTuYHBIX (aKTOPOB.

OnbITHI, WILTIOCTPUPYIOIINE TIPUMEPHI
OKHCJTUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIHN
(ropenme, peaxiuu

Pa3IOKEHUS, COCTUHEHIIS ).

Buiuucnenus:

KOJIMYECTBABEIIECTBA,00hEMANMAaCChl peareHTOB WK
MPOAYKTOB 10

YPaBHEHUSIM XUMHUYECKUX PEaKIIHi

U YCTHBIE OTBETHI C OIOPOI

Ha MHPOPMALIUIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepuaioB, TPAaMOTHO UCIIONb30BaTh N3y4EeHHBIN
MTOHATUIHBIN arnmapaT Kypca XUMUU

13

DNEKTPONUTHYECKAS
T CCOLIMALIVS.
XUMUYECKUE PEAKIUU

B pacTBOpax

Teopust ANEKTPOIUTHYECKON JUCCOLUALINH.
DNEeKTPONUTHI U HEXTEKTPOIUTHL. KaTHOHBI, aHUOHBL.
MexaHHu3M AUCCOLAAUN BEECTB

C pa3IMYHBIMH BHJIAMH XUMHUYECKOU CBSI3H.

Crenenb auccornuanui. CHIIBHBIE U cl1a0ble
3JIEKTPOIUTHI.

Peakuuu nonHoro oomeHa. Y cioBust

PackpbIBaTh CMBICI U3yYaeMbIX OHSTHI, a TAKXKE
CMBICIT TEOPHH

ANEKTPOIUTHYECKON quicconranyid. OOBACHATH
MPUYHMHBI 3JIEKTPOIIPOBOIHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, PA3JINUaTh C1a0ble U CHIIbHbIE
3JIEKTPOJIUTHI.

CoCTaBIIATE ypaBHEHHS U CCOLMALMN
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NPOTEKAHUS peaKnii HOHHOr0 0OMeHa, TTOJIHBIC ’
COKpAILEHHBIE NOHHBIE YPABHEHUS PEAKLIUN.
CBolicTBa KHUCIIOT, OCHOBaHHUH U COJICH B CBETE
MpeCcTaBIeHUI 00 3JEKTPOTUTHYECKOH
nuccornuanyy. KayecTBeHHbIE peakliuyi Ha HOHBI.
ITonsiTue o ruaponuse cone. Xumuueckuii
IKcnepumenm: /lemoHcmpayuu.

HccenenoBanue 31€KTpOIPOBOIHOCTH

pacTBOPOB BEIIECTB, MpoIiecca AUCCOIUALNN
KHUCIIOT, IIeno4ei

U coseil (BO3MOKHO MCTIONh30BaHHE

BHJICOMATEPHATIOB).

OnBbITHI, WUIFOCTPUPYIOLNE IIpU3HAKHU
MpOTEKaHWs]  peaknuii  HMOHHOrO  OOMeHa
(oOpazoBanne  ocamka,  BBIJICIICHHE  Tasa,

o0Opa3oBaHUE BOJBI).

PacrioznaBaHme HEOPraHUYECKUX BEIIECTB C
MTOMOIIIBIO KAYECTBEHHBIX PEAKINA Ha MOHBL
JlabopamopHnuwiii onvim:

W3ydenne npr3HAKOB MPOTEKAHUS PEaKIIH HOHHOTO
oOMeHa B pacTBOpax 3JICKTPOIUTOB (¢ 0Opa3oBaHUEM
ocaJzKa, BRIICIICHHEM ra3a, 00pa30BaHUEM BOIIBI).

Ipaxmuueckasn paboma:

KHUCJIOT, IEIOYEH U COJIEH, TIOJIHBIE U COKPAILLEHHBIE
VOHHBIC YPABHEHUSI XUMUYCCKUX PEAKIINI MOHHOTO
oOMeHa, KpaTKUe MOHHBIC YPaBHEHHS MTPOCTHIX
peaKIuid THAPOoIr3a CoJIeH.

XapakTepr30BaTh 00IME XUMUIECKHUE CBONWCTBRA
BEILIECTB Pa3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU
AIEKTPOIUTHICCKON JUCCOIIUAIINN; TIOATBEPKIATH
CBOICTBA MPUMEPAMH MOJEKYISIPHBIX U MOHHBIX
YPaBHEHUI XUMHUYECKUX PEAKIU.

PemaTs sKcriepuMeHTAIBHBIC 33]1a4H 110 TEME.
[TnarupoBath u OCYIIIECTBIISATH HA

MPAKTHKE XUMHUYECKUE

AKCIIEPUMEHTHI, IPOBOIUTE HAOIIIOICHUS, JeNIaTh
BBIBOIBI 10 PE3yJIbTaTaM

SKCIIEpUMEHTA TPH MPOBEACHUN JaO0paTOPHBIX
OTIBITOB M MIPAKTUYECKHUX PabOT.

CrenoBaTh paBmiiaM 0e30macHON pabOTHI B
71a60paTOPUH MPH MCTIOIB30BAHUN XUMUYIECKOM
MOCY/BI 1 000pPy/TOBaHUSI.

IIpoBOIUTE BEIYUCIIEHUS 10 XUMHYECKUM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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Nel .PCHICHI/IGSKCHepI/IMeHTaJ'H)HLIX 3aJa4 I10
TEMCE.

Buviyucnenus:
10 YPaBHEHUSM XUMHUYECKUX PEAKITHI

B MIape WK TpyIIIe.
BeicTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE U YCTHEIE
OTBETHI C OMOPOI

Ha MH(OPMALIMIO U3 YUeOHUKA U APYTUX

HCTOYHHUKOB I/IH(I)OpMaHI/II/I, B TOM 4YHCJIC MHTCPHCTA

Hroro no pazneny

18

Pasnen2.HemeTa/sIbl 1 UXCOCTUHEHUSA

21 Ob6mmas
XapaKTepPUCTHKA
XUMHUYCCKUX
snemeHToB VIIA-

TPYTIIIBL.
T"anorensr

OO6mrast xapakTepucTuka ragsoreHoB. OcoOeHHOCTH
CTPOCHHA aTOMOB, XapaKTEPHBIC CTCIICHU OKUCIICHUS.
Crtpoenne u Gpu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB
— TAJIOTE€HOB.

XUMHYECKHUE CBOMCTBA Ha IpUMEPE
xJopa(B3auMOICHCTBHE C METAJUIAMH,

HEMETaJIAMH, TCTIOYaMH ).

XmopoBomopona. ColstHast KHCIIOTa, XUMAYECKUE
CBOIICTBA, IOJy4Y€EHUE, IpUMeHeHue. JlelicTBre
XJIOpa M XJIOPOBOJIOPOAa HA OpTraHU3M UYEIOBEKA.
Baxwueliive XJI0puabl M UX HAXOXK/IEHUE B

TIPUPOJIE.

Xumuueckuii IKcnepumenm:

Lemoncmpayuu:

OnsITHI, OTpaXkaromue (pu3nvecKue u

XHMHYECKHE CBOMCTBA raJJOr€HOB U X

COGHHHeHHﬁ(BOBMO)KHO HCIIOJIB30BaAHHEC

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COEJIMHEHU B IIpe/eNax MaJibIX EpUoI0B U
rJ1aBHbIX noarpyn I[lepuoguyeckoi cucTeMsl
XUMHYECKUX 3JIEMEHTOB C y4ETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh (HU3UUECKHE U XUMHUECKUEC
CBOICTBa MPOCTHIX BEII[ECTB TaJIOr€HOB (Ha IMpuMepe
XJIOpa) B CIIOKHBIX BEIECTB (XJIOPOBOIOPOA,
XJIOpUJa HaTPHsl), CHOCOOBI UX MTOTy4YeHYIS,
MIpIMEHEHNE U 3HaUCHHE

B MIPUPO/IE U KU3HU derioBeka. OmpenensTs XIopu
—HOHBI B PaCTBOPE.

[lmarnpoBaTh M OCYIIECTBIATH HA

MPAKTHUKE XUMUIECKHE

SKCIIEPUMEHTHI ,IIPOBOJUTH HAOIOACHNS,

JIeNaTh BBIBOABI IO Pe3ylbTaTaM
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BUJICOMATEPUAJIOB ).

O3zHakoMIIeHHE ¢ 00pa3amMu XJIOPHIOB
(ranoreHn10B).

Jlabopamopnbiii onvim:

M3yuyeHue CBOUCTB CONSIHOM KUCIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIIUM HA XJIOPUJ
-HOHBI.

IIpaxmuueckas paboma
Ne2:[TomyueHneconsTHONKNCIOTH, U3ydeHHe e
CBOIICTB.

Buiuucnenus:

110 YPaBHCHUAM XUMHUYCCKUX peaKuMﬁ, €CJIN OWH H3

peareHToB JIaH B U30BITKE

9KCIEPUMEHTA MPU MPOBEACHUH Ja00paTOPHBIX
OIBITOB U MPAKTHYECKHUX padoT.

CrnenoBaTh npaBuiaM 0e30MacHOl paboOTHI B
nabopatopuu

MIPU UCTIONB30BAHUN XMMUYECKON TOCYIBI 1
o0opymoBaHUsI.

BeicTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHEIE
OTBETHI C ONOPOM

Ha MH(OPMALIMIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepuasoB, IPaMOTHO MCIIOIb30BaATh N3yUEHHBIN
TOHATUINHBIN

amnmapar Kypca XUMHH

2.2

OO0mmas xapakTeprucTHKa
XIUMUYECKHX JIEMEHTOB
VIA- rpymmst. Cepa u
€€ coenMHeHus

OO0mrast XapaKTepUCTHKA DJIEMEHTOB VIA-
rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbBIE CTENEHH OKHCICHHSL.

Crtpoenne u Gpu3ndIecKre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOJa U Cephl. AJTOTPOITHBIE
Monu(UKAIMN KACIOPOAA U CEPhl. XUMUIECKHE
CBOIICTBA CEPBI.

CepoBogopon, cTpoeHne, GU3NIecKne U XUMAYECKHE
CBOIICTBA.

Oxcupl cepbl KaK MPEICTaBUTENN KUCIOTHBIX
OKCH/IOB.

Ceprast kucnora, Gpuzndeckue u

XHUMHUYeCKHE CBOHCTBA(00IIEe Kak

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B

W3MEHEHUH CBOMCTB 3JIEMEHTOB

VIA- rpynnsl 4 UX COEAMHEHUH C YYETOM CTPOEHUS
UX aTOMOB.

XapakTepru3oBaTh (hu3maeckue u
XUMHUYECKUE CBOICTBa IIPOCTOTO
BELIECTBA CEPbI U €€ COCNNHEHUIN

(cepoBOIOpOAA, OKCUIOB CEPBI, CEPHOM KUCIIOTHI,
Cynb(haToB), CIIOCOOBI UX MTONy4YEHUS, IPUMEHEHUE U
3HaYEeHUE

B IIPUPOJIE U XKU3HU YenoBeka. OnpenensiTh
HaJlu4ue cyiab(aT- HOHOB B PACTBOPE.

OOBSACHATH CYIIHOCTb SKOJIOTHYECKUX
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MMPEACTAaBUTEIIA KJIaCCa KUCIOT U CHGHI/I(I)I/I‘ICCKI/IC).

XuMHUYECKUE PEaKIuy, JISKAIHUE B OCHOBE
MPOMBIIUIEHHOTO CrI0co0a MOMy4YeHUs] CEPHOM
KHUCIIOTEHI.

[Ipumenenue. Coiu cepHOM KUCIIOTHI,
KauectBeHHast peakiusi Ha CyJib(aT-HoH.
Haxoxnenue cepbl U €€ COeIMHEHUN B

npupoze. XUMHIECKOE 3arpsi3HEHUE
OKpY>Karolllel cpe/ibl COEIMHEHUSIMU
CepbI(KUCIOTHBIE JOXK AU, 3arpI3HEHNE BO3lyXa U
BOJIOEMOB), CITOCOOBI €ro MPeA0TBPAIICHUSL.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

O3zHakomIIeHHE ¢ 00pa3laMu CephI U e
COEMHEHUAMH (BO3MOXKHO HCIIONE30BaHNE
BHJICOMATEPHUATIOB).

Hab6monenue mporecca o0yTrIMBaHUS caxapa oI

JIEUCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.

JlabopamopHule onvimoi:

N3ydenne XuMU4IeCKUX CBOWCTB pa30aBIeHHOMN
cepHOU kucnoThl. [IpoBeneHne kauecTBEHHOU
peaxnuu Ha cyinb(aT-noH U HabIoAeHNe
MpU3HaKa €€ MPOTECKaHUS

npo0IieM, CBSI3aHHBIX ¢ epepaboTKOM coeqMHEHHH
CepHl.

HHaHI/IpOBaTI) " OCYIICCTBJIATH Ha

MIPaKTHUKE XUMUYECKHE

9KCIIEPUMEHTBI, IPOBOUTH HAOIIOICHHUS, JICNIATh
BBIBOJBI IO pE3yJibTaTaM

9KCIEepUMEHTA.

CrnenoBaTh npaBuiiaM 0e30MacHOl paboOTHI B
naboparopuu

IIpU UCIIOJIB30BAHUU XUMHYECKOMN ImoCydbl U
obopynoBaHUsI.

HpOI/IBBOJII/ITI) BBIYUCJICHUA 110

XUMHUYCCKUM YPABHCHUAM.

Hcnonp30BaTh MpH BHEIOTHEHUH yUEOHBIX 3adaHUI
TEKCTHI y4eOHHKA, CITPABOYHBIE MaTepUaIbl
(ITeprognueckyro cucTeMy XUMHUYECKUX JIEMEHTOB
J. 1. MenneneeBa, TabIHUIy paCTBOPUMOCTH
KHCIIOT, OCHOBAHUM M COJICH B BOJIC,
AIEKTPOXUMHUIECCKIH PsIIT HATIPSODKEHUH METaJIoOB).
Hcnonp30BaTh NpH BHINOTHEHNWN yUeOHBIX 3aJaHAN
U B [IPOLIECCE UCCIIEA0BATENBCKON 1EATENBHOCTH
Hay4HO-TOMYJIAPHYIO JTUTEPATYPy XUMHUECKOT O
cozep KaHusl, CIpaBOYHbIE

MartepHaisl, pecypcsl MIHTepHeTa
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2.3

OO1mas xapakTepucTuKa
XUMHYECKHX DJICMECHTOB
VA- rpynmnsl.

A3sor, docdop u ux
COCIMHEHUST

OO0m1as xapakTepucTHKa 3JIeMEHTOB VA-

rpymmbl. OCOOGHHOCTH CTPOEHHS ATOMOB,
XapaKTEPHbBIC CTCIICHU OKUCIICHMUS.

A30T, pacipocTpaHeHue B IpUpoe, PU3nUecKue 1
XUMHUYeCKue cBoiicTBa. KpyroBopot a3ora B mpupoze.
AmMHaKk, ero GU3NIECKHe U XUMUIECKHE CBONUCTBA,
MOJTy4YEHUE U IPUMEHEHHUE.

Conu AMMOHMUS, UX q)HSPI‘IeCKI/Ie U XUMHUYCCKUEC
CBOIicTBa, MpuMeHeHne. KadecTBeHHas peakuus
Ha MOHbI aMMOHMUSI.

A30THas KUCIIOTa, e€ noayueHue, PU3NUECKUE U
XUMHYECKUE CBOMCTBA (00IIHEe KaK

MIPE/ICTABUTEIS Ki1acca KHCIOT U

crierupuIecKue).

Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KauyeCTBE MUHEPABHBIX YI00pEeHUH. XUMHUIECKOE
3arpsi3HEeHNE OKPYKAIOIIEH cpelibl COeTNHEHISIMH
a30Ta(KUCIOTHBIE O/, 3aTPA3HEHNE BO3TyXa,
TTOYBBI ¥ BOTOEMOB).

®docdop, ammorporrasie Moaudukanuu Gocdopa,
(hu3mdecKue U XUMHUYeCKue cBocTBa. OKCHIT
ocopa (V) u

®dochopHas Kuciora, GU3NIECKHE U

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIEMEHTOB

VA- rpynnsl ¥ X COSMHEHUHN C YUETOM CTPOEHHS UX
aTOMOB.

Xapaktepu3oBaTh (HU3NUECKHE U XUMHUECKUE
CBOMCTBa MPOCTHIX BelecTB a3oTra u (ochopa u ux
COEIMHEHUN

(amMMuaka, coneii aMMOHUSI, a30THOW KHCJIOTHI,
HUTpatoB, okcuaa Gocdopa(V) u hochopuoit
KHUCIIOTHI, (hocaToRr), CriocoObl X MONTYyUCHUS,
MPUMEHEHNE U 3HAUCHHE B IPUPOJIC U KU3HU
yenoBeka. OnpenensaTb HOHbI aMMOHUS 1 pocdart-
HOHBI B PacTBOpE.

OOBACHATH CYITHOCTH PKOJIOTHYECKUX TPOOIIeM,
CBSI3aHHBIX C HAaXOXJIECHHEM COETWHEHHWH a30Ta
u pochopa

B OKpy:xatoiei cpene. [InanupoBath u
OCYIIIECTBIISITh Ha MIPAKTHKE XHMHIECKIE
9KCIIEPUMEHTHI, IPOBOJUTH HAONIOICHHS, JIENATh
BBIBOJIBI 10 PE3yIbTaTaM

SKCIIEpUMEHTA TIPH MPOBEACHUN Ja00paTOPHBIX
OTIBITOB Y MTPAKTHYECKON PabOTHL

CiienoBaTh IIpaBHIIaM 0€30TTaCHOM

paboThI B TabopaTopun
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XHUMHUYECKUE CBOWCTBA, MonyueHue. Vcons3oBanue
¢docdaToB B KauecTBe MUHEPATBHBIX YA0OpEHHHA.
Xumuueckuii IKcnepumenm

Hdemoncmpayuu: O3HAKOMIIEHUE C

(u3HYeCKUMH CBOWCTBAMH a30Ta,

dhochopa

Y UX COEAMHEHUH (BO3MOXKHO HCITOIB30BaHUE
BHIeoMaTepuaion). O3HakomiIeHHE ¢ 0Opa3iamMu
a30THBIX U (OCHOPHBIX YAOOPEHUH.

[Tonmyuenue, cobupanue, paco3HaBaHUE U
U3Yy4EHUE CBOKMCTB AaMMHAKA.

B3aumojeiicTBue KOHILIEHTPUPOBAHHOM a30THOMU
KHACJOTBl € MebI0(BO3MOXXHO HCIOIh30BAHHE
BHJICOMATEPUATIOB).

Jlabopamophuie onvimet: IIpoBeneHue
KauyeCTBEHHBIX PEaKLIN Ha NOH aMMOHHS U
(dhochar-uoH, U U3ydeHUE IPU3HAKOB HX
nporekanus. [Ipaxmuueckas paboma
Ne3:[TomyueHneammuaka, u3y9deHre ero CBOMCTB.

Buviyucnenus:
10 YPaBHEHUSIM XHMHAYECKUX PEAKITUI

IIPU UCIOJIb30BAHUUA XUMUYECKOU ITOCY/IbI U
o0opymoBaHUsI.

IIpon3BOAUTE BBIYUCIIEHHUS 110

XUMHUYECKUM yPaBHEHHUSIM.

Hcnons30BaTh MpyY BHIIOTHEHAH YYEOHBIX 3aJaHUN
TEKCTHI Y4eOHHKa, CIIPABOYHBIC MaTEPUAITBI
(TeprOANYECKYIO CHCTEMY XUMHUYECKUX 3JIEMEHTOB

J.1.MenneneeBa, TabIuIly pacCTBOPUMOCTH KUCIIOT,

OCHOBAHUM U COJIEN BBOJE, DJIEKTPOXUMHYECKHUM
P HallpsDKEHU N METaIOB)
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24

OO1mas xapakTepucTuKa
XUMUYECKUX JIEMEHTOB
IVA- rpynmsl. Yraepon u
KPEMHHUH ,U UX
COCIUHEHUSA

OO0mas xapakTepucTuka 3aeMeHToB [VA-
rpymmbl. OCOOGHHOCTH CTPOEHHS ATOMOB,
XapaKTEPHbBIC CTCIICHU OKUCIICHMUS.

Yriiepoa, auioTpoITHbIe MOTU(BUKALINH,
pacnpocTpaHeHHe B IpUpoje, (PU3HUECKUE U
XMMHUYECKUE CBOWCTBA.

Ancop6rmus. Kpyrosopot yrieposa B

MIPHUPOJIE.

Oxcunipl yriiepona, ux QU3nYecKue 1 XUMUIECKHe
CBOICTBa, JCHCTBHUE

Ha XMUBbIC OPIraHNU3MBbI, ITIOJIYYCHUEC U

MPUMEHEHHE. DKOJIOTHYECKUE MPOOIIEMBI,
cBs3aHHBIC ¢ OKcuAoM yriepona(lV),runoresa
r100aIHbHOrO TOTEIUIEHUS KITMMaTa, ITApHIUKOBBIN
adexr.

YrompHas KHCIIOTa U €€ COH, UX (pu3mdeckue u
XUMHUYECKUE CBONCTBA, MOTydeHIE U TPHMEHEHHE.
KadectBennas peakmusi Ha KapOOHAT- HOHBI.
Hcnonp3oBanne kKapOOHATOB

B OBITY ,MEIUITNHE, IPOMBIIUIEHHOCTH U CETHCKOM
XO3S5IUCTBE.

[lepBoHagaIEHBIE TTIOHSTHS

OO0 opraHNMYecKHX BEMIECTBAX Kak

0 COeMUHEHMsSIX yriepoaa(MeTaH, 3TaH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH B

VM3MEHEHHUH CBOMCTB JICMEHTOB

IVA- rpynmnsl 1 UX cOeTUHEHUH ¢ y4ETOM CTPOEHUS
HX aTOMOB.

XapakTepr3oBaTh GU3UICCKUE U XUMUYCCKUE
CBOICTBA MPOCTHIX BEIIECTB yIIEPOaa U KPEMHHUS U
WX COSIMHEHUH (OKCHIOB YTIIEpO/ia, YTOJbHOM
KHCJIOTHI, KapOOHATOB, OKCH/Ia KPEMHUS, KPEMHHUEBOI
KHUCJIOTBI, CHJIMKATOB), CIIOCOOBI UX ITOJTy4YCHUS,
MIPUMEHEHNE U 3HAUCHHUE B IPUPOJIC U )KU3HU
yenoBeka. OOBSACHATD MPUINHHO-CIICICTBEHHYIO
CBS3b: CTPOEHHE BEIIECTBA — CBOWCTBA

— MPUMEHEHHE — Ha TIPUMEPax COSAMHEHII
yraepoaa u kpemaus. Oupenensarts kapooHaT- u
CHJIMKAT- MOHBI B PACTBOpE.

OOBACHATH CYINTHOCTH SKOJIOTHIECKUX TIPOOIIEM,
CBSI3aHHBIX C HAXOXKICHUEM YTJIEKHCIIOro ra3a B
okpyxatomieit cpene. IlonTBep>knath 0COOCHHOCTH
COCTaBa OPTaHUYIECKUX BEIIECTB IPUMEPAMHU MPOCTHIX
coeqHeHnH (MeTaH, 3TaH, STHJIEH, alleTHIIeH, TaHO,
TJIMIIEPHH, YKCYCHAs KUCIIOTa), B3aMOCBSI3b

HEOPTaHWYECKUX COSAMHEHUH yriiepoia u
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STHJICH, alleTHIICH, 3TaHOJ, TIUIEPHH, YKCYCHAsI
KHCIIOTA).

[IpupoaHbie HICTOUHUKH YTIEBOAOPOIOB (YT OJIb,
NPUPOAHBIN Ta3, HePTh), TPOAYKTHI UX
nepepabotku (OEH3UH), UX POJIb B OBITY U
ITPOMBIIIJICHHOCTH.

ITonsiTHe 0 GMOTOrUYECKH BasKHBIX

BEIIECTBAaX: JKHpax, OelKax, yriieBoiax— U UX polin
B JKU3HH YEJIOBEKA.

MarepuanbHOE EIMHCTBO OPraHUYIECKUX U
HCOPraHNYCCKUX COCZII/IHCHI/IfI.

Kpemnnii, ero ¢pusuveckrne 1 XauMu4eckre
CBOﬁCTBa, IMMOJIYUYCHHUEC U ITPUMCHCHHE.

Coenunenus kpemHus B mpupozae. Oomue
MIpEICTaBICHUS

00 okcuze kpemauA(IV)u KpeMHHUEBOH KHCIIOTE.
CuniKaThl, BX UCIIONb30BaHNE B OBITY, METUITIHE,
MPOMBIIIIEHHOCTH.

Baxwuelie cTpouTenbHble MaTEpUabl: KEpaMHUKa,
CTEKJI0, LIEMEHT, OETOH,

)kene300eroH. IIpobieMsr 6e301macHOTO
HCIIONB30BaHMUS CTPOUTENBHBIX

MaTepUasioB B TOBCEHEBHON XU3HU. Xumuueckuil
IKCnepumenm: /lemoHcmpayuu:

Mogenu KpUCTANTHYECKUX PEIETOK

Opranuyeckux BEUIECTB.

OnuceIBaTh Poiib OEIKOB, KUPOB U YTICBOIOB B
(YHKIIMOHUPOBAHUY JKUBBIX OPTaHU3MOB, COCTaB
PUPOAHBIX UCTOYHUKOB YIJIEBOJIOPOAOB, HX POJIb

B OBITY M IPOMBIIIUICHHOCTH.

HpOBOI[I/ITL BBIYUCJICHUSA 110 YPABHCHUAM XUMHWYCCKUX
peaKIuu.

HHaHI/IpOBaTL " OCYILICCTBJIATH Ha

MPAKTUKE XUMUYCCKUE

OKCIICPUMEHTHI, IIPOBOJAUTH Ha6J'IIO)IeHI/I$I, Jei1aTh
BBIBOJEBI 110 pE3yJibTaTaM

AKCIIEPUMEHTA TIPH MTPOBEICHUH J1a00PATOPHBIX
OIIBITOB U MPAaKTUYCCKUX pa60T.

CrnenoBaTh npaBuiIaM 0e30macHol paboThI B
nmabopaTopuu

TIPH UCTIONB30BaHUH U XMMUYECKOH TOCYIBI U
o0opynoBaHUsI.

Hcmonb30BaTh U BBHITOTHEHUH YUESOHBIX 3aIaHUI
TEKCTHI y4eOHHKA, CITPABOYHBIE MaTepHaIIbI
(ITeprognueckyro cucTeMy XUMHUYECKUX JIEMEHTOB
. Y. MenneneeBa, TabIHIly pacTBOPAMOCTH
KHCIIOT, OCHOBAHHUM M COJICH B BOJIC,
ANEKTPOXUMHUYECKUHN PSIT

HaInpsDKEHUH METALIOB)

45



anMasa, rpadura, ymiepena. O3HaKOMIICHHE C
MPOLIECCOM aJICOPOINY PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHUCTBOM
MPOTUBOTA3a.

O3zHakoMIIeHHE C MTPOAYKLMEH CUITMKAaTHON
npombIluieHHOCTH (Buneomarepuarst:
CHJIMKAaTHasA HpOMBIIHJ'IeHHOCTB).

Mopenu MoJeKysT OpraHMYECKUX BEIIECTB.
Jlabopamopmwiii onvim:

[Tonmyuenue, cobupanue, paco3HaBaHUE U
M3yYEHUE CBOMCTB YIIIEKHCIIOTO rasa.
IIpoBeneHne Ka4eCTBEHHBIX peakuii Ha
Kap6OHaT " CUJIMKAT- UOHBI U U3YUCHHUE
MIPU3HAKOB MX MPOTEKaHus. [Ipakxmuyeckue
pabomol:

Ne4 . TlomydeHune yriIeKHCIIOro raza, U3y4eHHE €ro
CBOIICTB.

No 5. Pemnienue skcriepuMeHTabHBIX 3a/1ad 110 TeEME
«BaxHelreHeMeTauIbl U UX COEIUHECHUSD)
Buiuucnenus:

[0 YpaBHEHUSAM XUMHUYECKUX pEaKUIuil

Uroro no pazneny

28
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Pasnen3.MeraJILINNXCOEXUHEHUS

31

OO0111e cBoMCTBA
METAJLIOB

OO0mias XxapakTepuCTHKa XUMUYECKIX DJIEMEHTOB—
METaJUIOB HAa OCHOBAHUU UX MOJIOKEHHUS B
Ileproguueckoil cUCTEME XMMUYECKUX 3JIEMEHTOB
1. MenneneeBa u ctpoenusi atoMoB. CTpoeHHe
MeTaJUI0B. MeTatndyeckast CBSI3b M MEeTaJIINUecKas
KpUCTAJUTMUYECKasl peméTka. DIeKTPOXUMUUECKUI
PAL HanpsDKEHU MeTauioB. Pu3nyeckue U
XUMHUYECKUE CBOWCTBa MeTayuioB. O0IIHe CriocoOb!
nosny4yeHus meramuios. [lonstue

0 KOPPO3UH METaJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3un. CriiaBsI (CTab, YyTyH,
JIOPATIOMUHUH, OpOH3a) U X IPUMEHEHHE B OBITY
Y TIPOMBINIUICHHOCTH.

Xumuueckuii Ixchepumenm:

Jlemoncmpayuu:

OO0pa3ITel METAIIJIOB | CILIABOB. M3yueHue
PE3yIBTATOB KOPPO3UH METAILIOB (BO3MOKHO
HCIIONB30BaHUE BHIEOMATEPHATIOB).

Jlabopamopnvie onvimul:
O3zHakoMIIeHHE ¢ 00pa3IlaMHi METAJIIOB U CIIJIABOB,

X (PU3NIECKUMHU CBOWCTBAMHU.

PackppIBaTh cMbICT M3y4aeMbIX TOHATUN
UIIPUMEHSTH 3T MOHATHUS IIPU OMUCAHUN CBONCTB
BELIECTB U UX IIPEBPALLECHUN.

OOBSCHATH 001K E 3aKOHOMEPHOCTHU B
M3MEHEHHUH CBOICTB 3JI€MEHTOB- METAJIOB U
UX COECIUHEHUH C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh CTPOEHUE METAJIIOB, O0IIHE
(u3NIecKre U XUMHUYECKHE CBOMCTBA METAIIJIOB.
XapakTepru30BaTh 00ITHE CIIOCOOBI TTOYICHUS
METaJIJIOB.

OmnuceBaTh CIOCOOBI 3AIIUTEI METAIIOB OT
KOpPO3HH.

CrnenoBath npaBuiiaM 0e30MacHON paboTHI B
71a60paTOPUH MPH MCIIOIB30BAHNN XUMHUYIECKOM
MTOCYIBI B 00OPYAOBaHUS.

ITpou3BOANUTE BBIYHCIICHUS

10 YPaBHEHUSIM XMMUYECKUX PEaKIUH, €cIu OIUH U3
PEareHTOB COAEPKUT IIPUMECH.

Y4acTBOBaTh B COBMECTHOU padoTe B mape

WIN TPYIIIE.

Hcnonp30BaTh MpH BHIIOIHEHUH

y4eOHBIX 3aJJaHUH TEKCTHI YUeOHHKA,
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Buviyucnenus:
M0 YPaBHEHUSM XUMUYECKUX PEAKIIUM, €CIIU OJNH
U3 PEareHTOB COJICPKUT MPUMECH

cnpaBouHble Matepualsl ([lepuonuueckyro
CUCTEMY XUMUYECKUX 31eMeHToB JI. 1.
Menneneea, TabaMIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHUM U COJIEH B BOJE, IIEKTPOXUMHUYECKUI
pAn

HanpspKEHU METalIoB)

3.2

Bakneiime MeTaninl
U UX COECIUHEHUS

15

[IlemouHbIE METAIITIBI; TTOJIOKEHUE

B Ileproauueckoi CHCTEME XUMHUYECKUX
anemenToB J[.M.MenzeneeBa, CTpOEHUE UX aTOMOB,
HaxXOXXJICHHE B TIPUPOJIC.

dusnyuecKrue U XUMUIECKIE CBOMCTBA (HA TpUMEpE
HaTpus U Kanns).OKCUABI ¥ THAPOKCUAB! HATPUS U
KaJIUS.

IIpuMeHeHue MET0YHBIX METAJUIOB U UX
COEJIMHEHU.

[IlenouHo- 3eMenbHBIE METaUIbl MarHud u
KaJbIui: mosnokenue B Ilepuomnueckoit cucreme
XUMUYECKUX JIEMEHTOB

J.N.MenneneeBa, CTpOEHHE UX aTOMOB,
HaxOoKJIeHue B npuponae. Pusnyeckue u
XUMUYECKUE CBOMCTBA MarHus U

KanpIus. BakHelme coequHeHns KaIbIus(OKCHI,
TUAPOKCUT, com). XK€cTkocTh BOABI 1
CHOCOOBI €€ YCTpaHeHHU .

AJTIOMUHHH: TIOJIOKEHHE
B [lepnomuueckoii cucreMe XUMHUIECKUX

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B

U3MEHEHUHU CBOWCTB DJIEMEHTOB-

METAJUIOB ¥ UX COEIMHEHUH B TPYIIIAX C Y4ETOM
CTPOCHHA UX aTOMOB.

Xapaktepu3oBaTh (HU3NUECKHE U XUMHUECKUE
CBOMCTBa IIPOCTBIXBCIICCTB METAJIJIOB U UX
COCTMHEHUN (OKCHAO0B, TUAPOKCHIIOB, COJICH),
CITOCOOBI UX TOTyUEHUS, IPUMCHCHHUE W 3HAUCHUE
B IPUPOJIE W JKU3HH YEIOBEKa. Y CTAHABIINBATH
MPUINHHO- CIICACTBEHHYIO CBSI3b: CTPOCHHE
BEIECTBA— CBOHMCTBa—TIPUMEHEHC— Ha TIPUMEpax
M3ydaeMBbIX BEIIECTB.

Pacrnio3HaBath ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUN
HMOHBI METAJIIOB: MarHus,

KaJIBIIHSI, aJTFOMUHUS, ITMHKa, xkene3a(ll) u xenesa
(I1II), memm (II).

Jloka3piBaTh aM(OTEPHBII XapakTep OKCUIOB U
TUAPOKCHIOB AIFOMUHUS U

LIMHKA.
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Onementos J[.M1.MenpeneeBa, cTpoeHue aToma,
HaXO0XKJICHUE B TIPUPO]IC.

DU3NYECKHE U XUMUYECKHUE CBOMCTBA aIFOMUHUA.
AmdoTrepHbIe CBOWCTBA OKCHIA M THAPOKCUIA
AJIFOMHUHUS.

Kenezo: nmonoxxenues [leproamaeckoit cucreme
XUMUYECKUX JIEMEHTOB

H.N. MenneneeBa, cTpoeHrE aTOMa, HAX0XJICHUE B
npupoze. Pu3H4ecKue U XMMUYECKUE CBOMCTBA
xkenesa. Okcuabl, THAPOKCU B U comu xene3za(ll) u
s)kenesa (III), ux coctas, cBOICTBA U TOTYICHHE.
Xumuueckuii Ikcnepumenm: [lemoncmpayuu:
OcoOEHHOCTH B3aWMOJCHCTBUS OKCHAA KaJbITUS
U HATpUSA C BOAOH (BO3MOXKHO HCITOJIb30BAHUE
BHJICOMATEPHUATIOB).

OxpamrBaHue MJIaMeHH HOHAMH HATpPUs, Kanus U
KaJbIHs (BO3MOXKHO MCIIOIB30BAHHE
BHIeoMaTepuaioB) MccienoBanre CBOHCTB
s)k€cTkoit Boapl. IIporiecc ropeHus xenes3a B
KHCIopo/e (BO3MOXKHO HCITONIb30BaHUE

BHJICOMAaTEPHAJIOB).
Jlabopamopnvie onvimul:

IIpoBeneHre KaueCTBEHHBIX pEAKLIMA HA

HOHBI(MarHUs, KaJIbITUs, TFOMUAHUS,

[InanupoBaTh M OCYLIECTBIISATH HA

MPaKTUKE XUMHUECKUE

9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS, JICNIATh
BBIBOJEI IO pE3yJibTaTaM

IKCIIEPUMEHTA MPH MPOBEACHUU J1a00paTOPHBIX
OIBITOB M MPAKTHYECKHX padoT.

CrnenoBaTh npaBuiiaM 0e30MacHOl padoOTHI B
naboparopuu

IIpU UCIIOJIB30BAHUHU XUMHYECKOMN ImoCydbl U
00opymoBaHUsL.

HpOI/ISBOHI/ITB BBIYUCJICHUA 110

XUMHWYCCKUM YPAaBHCHUAM.

Y4acTBOBaTh B COBMECTHOU paboTe B mape

HJIH TPYIIIIE.

BericTpauBaTh pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM

Ha nH(OpMaIHIO U3 yueOHUKA M CIPaBOYHBIX
MaTepuasoB, IPaMOTHO UCIIOIb30BATh U3yUECHHBIN
MOHATUIHBIN anmnapaT Kypca XUMUHU
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nuHkKa, xenesa(ll) u xxeneza(lll),memu (1),
OIKCaHUE MPU3HAKOB MX

MIPOTEKaHUSL.
HccnenoBanne aMm(OTEPHBIX CBOMCTB TMAPOKCHIA
AJIOMUHUS U THAPOKCUIA IIMHKA.

Ipaxmuueckue pabomoi:
Ne6.2KEcTKOCTHBOBIMMETOIBIEE YCTPAHEHUSL.

Ne 7. Pemenne sxcriepuMeHTaAIBHBIX 3a7a4 MO
TeMe«BaxkHeimme MeTayuIbl U UX COSTUHEHUAY.
Buiuucnenus:

110 YpPAaBHEHUSM XMMHUYECKUX PEAKIUil, €ClIi ONH
W3 PEareHToB JaH B N30BITKE WIIH COEPKUT
MIPUMECH;

MacCOBOM JTOJTM BBIXO/Ia MPOIYKTa

peakiuu

Wroro mo pazaeny 19
Pa3zpend. Xumusimokpy:xkamomascpena
4.1 | Xumusg u 3 BemecTBa 1 MaTepuaibsl B HOBCEIHEBHOW KU3HU XapaKkTepru30BaTh POIb XUMHA

Oxpykarommas cpena

yejoBeKa. besonacHoe ncnonb30BaHKe BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momors npu
XUMHUYECKUX OXKOIax M OTPABIICHUSX.

XUMHUYECKOE 3arpsa3HeHIE OKPYKatowIei

cpenbl (IpeAenbHas JIOMyCTUMast

B Pa3IMYHBIX chepax NesTeNbHOCTH JII0EH,
OCHOBHBIE BEII[ECTBA U

MaTepHualbl, IPUMEHSIEMbIE B )KH3HU COBPEMEHHOT O
YenoBeKa.

OOBSCHATH YCIIOBHSI 0€30I1aCHOTO

WCIIOJIb30BAHMS BEILIECTB U XUMUYECKHX
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KOHIICHTpalus BCIICCTB. Ponb xumMuu B
PCHICHUH 3KOJOTHUCCKUX HpO6J'ICM.

Xumuueckuii Ikcnepumenm: [lemoncmpayuu:

W3ydenne oOpas3iioB MaTepHaioB
(cTeK10, CIUIaBbl METAJIIOB, TOJMMEPHBIC

Peaxuuii B ObITY.

AHaIM3MpOBaTh U KPUTHYECKU OL[CHUBATH
WH(POPMAIUIO O BIUSHUN TPOMBIIICHHOCTH,
CENbCKOr0 XO34HCTBa, TPAHCIIOPTA U Ap. HA
COCTOSIHUE

OKpyKaromiei cpenbl.
YMeTh 0Ka3bIBaTh IEPBYKO IIOMOILb
IIpU XUMHUYCCKUX OXKOrax u OTpaBJICHUAX. HpI/IHI/IMaTB
ydacThe B 00CYKICHUH MTPOOJIeM XUMUYIECKON U
9KOJIOTHUECKON HalpaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO ITO3UIIHIO 10 MTpodiiemMe U mpeajiaraTh
BO3MOXXHBIE MMYTH €€

peueHns

Hroro mo pasaeny: 3
PesepBHOE Bpemst
OBLIEE YNUCJIO YACOB 68
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