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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJIepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa30oBaTeNIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne e€
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKONM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuto. Conaep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIPyroMy, BBITIOJNHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHpPa B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM TMO3HAaHUs B Hayke. M3ydeHuWe XUMHUM NPOUCXOJUT C IPUBICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENbHOCTA YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX IMOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TIPH W3YYCHUW BEIIECTB U
XUMHUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHOM H Y4eOHO-HCCIENOBATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpamieHus ¢ BELIeCTBAaMHU B
IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUE 1IEIU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTHU4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOIITUMUCS
OMbITa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUSA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ((dopmupoBanue o0miel (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEro MHpA, WCIOJIb3YS 3HAHUS W ONBIT, IMOJYYCHHBIC MPH H3YYCHHH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOIIUMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHHUS.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJisi HW3YYCHHS] XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUEHUSA
8 kinacce

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XuMuu B KU3HU YelloBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJO0BAaHUEM, U3yUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PE3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENICH MOJEKYJ
(1apocTepKHEBBIX).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3Ja€MEHT U MpPOCTOe
BemiecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl
MOJIyYEHHUsT KHUCIOpoJa B Ja0OpaTopuu M MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MousipHblii 00BEM ra30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HachlieHHblE 1 HEHACBIILIEHHBIE PAcTBOPbl. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpOJie U B )KU3HU 4YeaoBeKa. KpyroBopoT BoJbI B IPUPOIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Pusznueckue U XUMHYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHME CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas CBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (moxkapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWMCTB Bojiopoja (rOpeHue), B3auMojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAHME OCOOEHHOCTEW PACTBOPEHHS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue 00pa3lOB HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT W IIEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa mean (ll) ¢ pactBopoM cepHOl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUMWd HEUTpaau3aluu, IOJYyYEHHE HEPACTBOPHUMBIX



OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad Mo TeMe «BaxkHelnune KIAacChl HEOPraHUYECKUX
COCIUHECHUN.

HHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneera.  Koporkomepuomnas W JIMHHONEpHOAHAs  (oOpMBI
Ilepnonnueckon cucremsl xumuueckux diemeHToB JI. M. Menneneesa. [lepuosl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHuto B [lepuonnueckont cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHs Hayku W npaktuku. [[. . MenpeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemunie ceasu

Peanuzanus MexXnpeaMETHBIX CBA3CH NMPU U3YYEHHM XUMHHM B 8 Kiacce
OCYLIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE MTOHSATHS: HAYYHBIM (pakKT, rumnoresa, TEOpusl,
3aKOH, aHallu3, CHUHTE3, Kiaccuukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



dusnka: wmartepusi, aToM, DJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PAJMOAKTUBHOCTD, MOJICKYJA, SJICKTPUUYECKUI 3apsiji, BEIIEeCTBO, TEJO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpandbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIaeMbIE, TOIIJIUBO, BOJTHBIE PECYPCHI.

9 KJj1acce

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, Kalus, KadblUsI M HX
COCJIMHEHUN B COOTBETCTBUU C IMIOJOKEHHEM »3JIeMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BellecTBA: BUJIBI XMUMHYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIMUECKOM PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
M COCTaBy YYAaCTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
ypaBHEHHUS.

[lonsitue o ckopocTH xumudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IonsTue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJO0KEHHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YpaBHEHUU

OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMUA BEIIECTB C PA3JIUYHBIMHU BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakuiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUSI peaKMid HOHHOTO OOMEHa,
MOJHBIE W COKpAaIIEHHBbIE HWOHHBIC YpaBHEHUs peakiui. CBOWCTBA KHUCIOT,



OCHOBaHMA U CcOJell B CBeTE MpPEJACTaBICHUI 00 BIEKTPOIUTHUYECKOU
nucconunanun. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THApPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpadura W anMmasa), CIOKHBIX BELIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE BIIEKTPONPOBOJHOCTH
pacTBOPOB BEILECTB, IpOLECCAa AUCCOLMALMU KHUCJIOT, IIEJIOYER U  COJer
(BO3MOXXHO  MCIOJB30BAHME BHUAEO  MaTEpPHAJIOB), IMPOBEIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peaklMM pasyioKEeHHs, COCIMHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C ITIOMOIIBI0 KAUYECTBEHHBIX pEAKIMH HA  HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U UX COeIMHEHUSI

OO6mast xapakrepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTereHu OkucieHus. CTpoeHHe U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHME CBOWCTBA Ha TIpPUMEpPE  XJopa
(B3auMOJIEHICTBME C MeTaylaMH, HEeMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHast KucloTa, XMMHUYECKHE CBOWCTBA, IMOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpOJA HA OPraHM3M YeJoBeKa. BakHeilline XJIOopuabl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUTOTPONHBIE MOAU(PUKAIIMKA KUCIOPOIa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMu4eckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe H XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENsI Kjacca KHCIOT W crenududeckue). XUMUYECKHE pPEaKIuH,
JeKalue B OCHOBE IMPOMBIIUICHHOTO CHOC00a TMOJYYeHHs] CEePHOM KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. ConM cepHOM KUCIOTHI, KAYECTBEHHAs peaKkus Ha
cynbdar-uoH. Haxoxmaenue cepbl W €€ COCAMHEHHWA B MPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYKaIolIed cpelbl COCAUHEHUSMH cepbl (KHUCIOTHBIE HOXKIH,
3arps;3HEHUE BO3/IyXa M BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALICHHS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacHpOCTPaHEHHE B MPHUPOJE,
du3nueckue U XuMruieckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
du3nYecKue U XMMHUYECKUE CBOMCTBA, MoydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pu3nyecKue U XMMHYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (GU3MYECKHe U XUMHUUYECKHUE



cBoiicTBa (0OIIME KaK TMPENCTaBUTENsl Kilacca KHUCIOT W cruenuduueckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHUS B KadyeCTBE MHUHEPaJIbHBIX
ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COeIMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MouBbl U BojgoEMoOB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, GUMUECKHE M XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, pu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUS.  YTJIepoi,  aJuIOTPOIHbIE
MoauUKAIMK, paACIpOCTpaHEHUE B Mpupoje, (U3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupozae. Okcuibl yriaepoaa, ux
dbuzndyeckue W XMMHYECKHE CBOWCTBA, JICMCTBHE HAa KUBBIC OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTMYeCKHue NpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
sbdexT. YronbHas kucnora u e€ coiu, ux (PU3nYecKne M XMMHUYECKUE CBOMCTBA,
nojiydeHue W TpuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUIEH, alleTUJICH, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
OPOAYKThl UX TepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
polM B OKM3HM UeJoBeKa. MarTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢musnyeckue W XHMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHus B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITYy, B MPOMBIIUICHHOCTH. BakHelIne cTpouTenbHbIE MaTEpHalbl: KepaMuUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimeMbl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpaXkawmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUN (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpuAOB (TaJOrE€HUIIOB), O3HAKOMJIEHHE C
oOpazaMu ceppl M €€  COECOIUMHEHUSMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BHJIEOMATEpUAIIOB), HAOIOIEHUE TpoIlecca OOYIJIMBaHUs caxapa MoJl JecTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNUE KaueCTBEHHOM peakiinu Ha cyiabdar-



MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCcHOPHBIX YI0OpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YYCHUE CBOWCTB amMMuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCTOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YEHUE Mojieen
KPUCTAJUTMYECKUX pEemEToOK anMmasza, rpaduta, ¢yinepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM MPOTHUBOTa3a, MOJydeHUE, COOMpaHHUe, paclo3HABAHUE U M3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEACHUE KAUYeCTBEHHBIX peakiuii Ha KapOoHAT u
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHeume HeMeTalIbl U UX COCAUHEHUS».

MeTaabl U X COeTUHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B llepuogumueckount cucreme xumuyeckux osiaemeHtoB I, H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. OU3nyeckre U XMMHYECKHE CBOMCTBA MeTailioB. O01ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIITIIICHHOCTH.

[[lenounble MeTamibl: moJjiokeHue B [lepuoandeckor CUCTEME XMMHUYECKUX
snementoB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJIE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl u
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IeJIOYHbIX METAUIOB U HUX
COEIMHEHU.

[[lenoyHoO3eMeNnbHBIE METAUIBI MAarHUA W KaJblMH: TMOJIO)KEHHE B
[Tepuonnueckoit cucreme xumuueckux syeMeHToB [[. . Menaeneesa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B Npupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kanplus. BakHeimume coenuHeHHUs Kaiabliusd (OKCHA, THIPOKCHUJI, COJIM).
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTPaHEHMUSI.

AstoMuHMH: noyiokeHne B [leppoanyeckoi cuCcTeEME XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoOeHUE aTroMa, HaxoKAeHWEe B mpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJTFOMUHUA.

Keneso: monoxenue B [lepuoandeckoil cucTeMe XMMHUYECKUX AIEMEHTOB /1.
. MenneneeBa, CTpO€HHE aToma, HAaXOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUILI U cou xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
Kbl W HATpHUs C BOAOW (BO3MOYXKHO WCIIOJIB30BAHUE BHICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBCHHBIX PEaKIMi HAa WMOHBI: MAarHWsl, KaJbIWs, aJIOMHHHS, IIMHKA, XKee3a
(1) u xenesa (1), mequ (I1), HaOIrOCHHE W OMUCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBONCTB TUIPOKCH/IA ATFOMUHUS
Y THJIPOKCHUJIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeimme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa u maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesloBeka. besomacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HCHHE OKPYXKAIOIICH cpeabl (MpeaciibHas JIOMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanust MeXIpeaMETHBIX CBSI3€M MpU M3Y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaIUs, TMEePUOJUYHOCTb, HaAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAaPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTePHUAITBI.

®duznka: wmartepusi, aToM, OJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJIA, DSJICKTPUYECCKUN 3apsii, MPOBOJIHHKH,
MTOJTYIIPOBOAHUKH,  JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNICCKAS
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAUHUIIBI W3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: ¢dorocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
YIOOPEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIIECTBA.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAeMbI€, TOTIIUBO, BOAHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B E€IUHCTBE Y4eOHOU H
BOCIIUTATENIbHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJAUITMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE MpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUIaIOIINXCS.

JIn4HOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
pacuIMpeHue omnbITa JAeSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEIWI0, TOHMMAHUS 3HAYEHUsS XUMHUUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJAETh JOCTOBEpHOU HHMOpManuei o
NEPEIOBBIX JOCTHXKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

MPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruxX  BUIAX
NEATeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JESITCIHBHOCTH IIPH
BBITIOJTHCHUN Y4YEOHBIX, IT03HABATEIIBPHBIX 3a7ad, BBHIIOJIHCHUH XUMHUYCCKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOINM B TIpoIecce OITOW YyYeOHOW [EATCIIBHOCTH, TOTOBHOCTH
OIIEHUBAaTh CBOE TMIOBEJACHHWE U TIOCTYIIKM CBOMX TOBApHUIICH C TO3UIUHU
HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOM PpEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKW W COCTABIISIONINE
OCHOBY JUJISI TIOHMMAaHMS CYIIHOCTH HAayYHOW KapTHUHBI MHUpa, IPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBLI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABaTeIbHBIE MOTHBBI, HAIIPABJICHHBIC Ha MOJYYEHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,



MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHI0O M TO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOydYeHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHS] 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3UecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
mpaBmI 0€30MaCHOTO MOBEJCHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PEHUS OOIICHAY4YHbIE TOHATUS (3aKOH, TeEopus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOpPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha



OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepHbIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTH M XapaKT€pU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IpoIliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHol padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh M HUHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM IpPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHSTh pa3IMYHbIe METOJIbI U 3aMpPOChl MPU MOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHHUS



y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
o0JlacTU  HMCTOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UH(DOpMAUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMHU CXEMaMH, JHharpaMMmamu,
IpYruMH opMaMu rpauKu U UX KOMOMHAIUSIMU;

YMEHHE MCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU H
HCCJIEeI0BATEIbCKON ACATENBHOCTH MH(DOPMALUMIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOJe Jauagora W (WIh) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYCHHBIE  Pe3yibTaThl  IMO3HABATEIbHOU
JEATeIbHOCTH B YCTHBIX U THUCBMEHHBIX TEKCTaxX; JeJiaTb MPEe3CHTAINIO
PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCNEJOBATENIbCKOM  NIEATENbHOCTH  MPH  pElIeHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIUX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepCcaJbHbIe YYeOHbIe TedCTBUA:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh ILENU NEATeIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee »h(PEeKTUBHBIE CIIOCOOBI PEIIeHNs] YIEOHBIX H
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITENIbHO COCTAaBISITh WA KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBICHHON LEIU, YMEHHE
MCITIOJIB30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJJaHUH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ydabTAaTOB IO OCBOCHUIO 00s3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJICHHOTO JaHHOW (enepalibHON pabodeil mporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbIC 3HAHWS, YMEHHS M CIOCOOBI
NEeUCTBUM, chermuduYeckue Uil MPEeAMETHOM 00macTu «XUMHS», BHUIbBI
NESITEIbHOCTA IO  MOJYYEHHUKO HOBOTO  3HAHWS, €ro HMHTEPIpPETalNH,
MpeoOpa3oBaHUIO U MPUMEHECHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAITUSX.



K xonny oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCSA YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX TMOHSITHH: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peaxiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, paguyc
aToMa, XMMHYECKasl CBs3b, MOJSPHAS U HEMOJISIpHAS KOBaJEHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHSATUH U
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;
UCIIOJIB30BaTh XUMUUYECKYK) CHUMBOJHUKY JIJI1 COCTaBJICHHUS (POpMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

OTpEIeNSATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHJI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus: B [lepuoamueckoil cucrteme,
3aKOHOB COXpPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonndeckoii
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynma (b-rpymnma)y, Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux odiemenroB [l W.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj fAjipa, oOlllee YUCIO0 AIEKTPOHOB
U pacnpeiesIeHUE UX MO AJIEKTPOHHBIM CIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEILECTBA,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEILECTB, M0 TEIJIOBOMY 3h(PeKTy);



e XapaKTepuU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e TIIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpPAIECHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCHUTEIIBHYI0 MOJIEKYJSIDHYO W MOJSIPHYIO MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

e TMPUMEHATH OCHOBHBIE ONEpALMU MBICIUTEIBHON JNEATENbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTeMAaTU3aluio, Kiaccu(UKaIHIo,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS] CBOWCTB
BEUIECTB W XUMHUYECKHX PEaKlUi, €CTEeCTBEHHO-HAYYHBbIE€ METO/IbI
NO3HaHUS — HAONIOIEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIAM  TOJIb30BaHUS  XMUMHYECKOW  IOCYAOH U
nabopaTopHbiM O00OpYJAOBaHUEM, a TaKkKe IMpaBuiIaM OOpaleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMH II0 BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX ONBITOB IO TOJIYYEHUID M COOMpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), IHMPHUTOTOBICHUIO
pPacTBOPOB C ONPENEIEHHON MacCOBOM JOJEH pacTBOPEHHOIO BEILECTBA,
IUIAHUPOBaTh MU MPOBOAMTH  XHMHYECKHE  DKCIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB IIIEJIOUYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, dheHondTaaeuH, METHIOPAHXK U JIPYTHE).

B cocraBe mpeaMETHBIX pE3yNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepasbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHUS M CIOCOOBI
JNEHCTBHM, crenupuyeckue i1 MNPEeIMETHOM 00JacTH «XHUMHS», BHJIBI
NEATENBHOCTA [0  TMOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEPIpPETalyu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xon1y o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OO0 YIAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XWMHYECKUX ITOHATHUH: XWMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHO€ BEIIECTBO, BAJECHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIJIOBOU 3 deKT
peakiuu, MOJlb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKUCIEHHE W  BOCCTAHOBIJICHHE,
amiotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJlGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEISATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ileprmonuyeckoit CUCTEMBI XUMHUUYECKHX AJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  siApa, oOIiee 4YUCIO JJIEKTPOHOB H
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CrenuUUecKne XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCTOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKLIU MOHHOTO
oOMeHa, ypaBHEHHUsI peaklMil, MOATBEPXKAAIOUMX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OajaHca STUX PEaKIIHii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IHMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEILIECTB, MAacCCOBYIO [OJI0 XHMHUYECKOTO »3JeMeHTa 1o (dopmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTBITOB IO TIOJYYEHUIO U COOMpPaHHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapbonat-, ¢ocdar-, cuiMkaT-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBI aMMOHWSI M MOHBI MU3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpallMd MBICIUTEIbHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMaTU3allli0, BBIABICHUE
NPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JJI1 M3y4YEHUsl CBOICTB BEIECTB U
XUMHUYECKUX PpEeaKlMi, €eCTECTBEHHO-HayyHbl€ METOJbl TIO3HAHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbIl U
MBICJICHHBIN ).
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