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IMOACHUTEJBHAS 3ATIMCKA

Ilporpamma 10 XMMHM Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHHs
COCTaBJI€HA Ha OCHOBe TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS OCHOBHOMU
ob6pa3zoBaTeabHON NPOrpaMMbl OCHOBHOT'O 00I1ero 00pa3oBaHus, IIpeiCTaBIeHHbIX
B ®I'OC OOO, a Takxe Ha ocHOBe (QeaepaibHOil pabodel mNporpamMMsl
BOCIIMTAHUS U C y4ETOM KOHLEMIHH [IperoaBaHusl yueOHOro npeameTa « XuMusi»
B 00pa3oBaTeNbHBIX opranusanusx Poccutickoit @enepanun.

IIporpaMmMa mo XuMuHM [Ja€T IpeACTaBICHHE O LEJAX, OOLIEH CcTpaTeruu
00y4eHus, BOCIMTAHUS M pPa3BUTUs O0Oy4arOIIUXCS CPeACTBaMH y4eOHOIo
npeaMera, yCTaHaBJIMBaeT  o0s3aTenbHOE  MPEAMETHOE  COJEPIKAHME,
IpeAyCMaTpUBaeT pAaCIpeNe/ieHue €ero I0 KiaccaM M CTPYKTypUPOBaHHE II0
paszenaM M TeMaM IIpPOrpaMMBbl II0 XMMUH, OIpefeisseT KOJUYEeCTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COLEpKaHus, PEKOMEHIYEMYIO
[IOCIENOBATENILHOCT  M3YYEHMs] XHUMHUUA C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBA3€H, JIOTUKM Yy4eOHOro IpoLecca, BO3PACTHBIX
ocoOeHHOCTeH O00ydaroluXcs, OINpeneNnseT BO3MOXHOCTH IpeaMeTa IS
peanmzanuy TpeGOBaHUHM K pe3ylbTaTaM OCBOSHHs OCHOBHOW 00pa3oBaTeIbHOM
IPOTPaMMBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHys, a Takke TpeOOBaHUH K
pe3ynbTaTtaM 00y4eHUs] XMMUU Ha YPOBHE LieNied U3y4eHUs IIPeAMETa ¥ OCHOBHBIX
BUJIOB Y4eOHO-II03HABATENBPHON [EATEIbHOCTU OOYYarolerocs II0 OCBOEHHUIO
yueOHOTr0 CoJlepKaHusl.

3HaHuWe XWMHH CIY)KAT OCHOBOM I (OPMUPOBAHHS MHMPOBO33PEHUS
00y4JaroIerocs, ero MpeiCcTaBIeHUH 0 MaTepHalbHOM €IMHCTBE MHPA, BaKHYIO
pOJib UIparoT (POPMUpPYEMble XUMHUEH MpeNCTaBIeHHMS O B3aUMOIIPEBPAILCHUAX
SHEPru¥ U 00 IBOJIOLMU BEUIECTB B MPHUPOJE, O IIyTAX pelIeHUs IT00anbHbIX
npo6ieM YCTOHYMBOIO pa3BUTHUsA 4YEIOBEHECTBA — CBIPhEBOM, HEPTETHYCCKOW,
MUIIEBOX U 3KOJIorHyeckoi 6e30nacHOCTH, IPodIIeM 34paBOOXPAHEHHSL.

HN3yuenune XuMuu:

ciocoOCTBYeT  peaju3alldd  BO3MOXKHOCTEH [/ CaMOpasBUTUA U
(hopMHUpPOBaHUS KYJIbTYPhl TMYHOCTH, €€ 001Ied U QYHKIMOHAILHON rPAMOTHOCTH,;

BHOCHT BKJIaJ] B (DOPMHpPOBAHHE MBIILICHUS! ¥ TBOPUECKUX CIOCOOHOCTEM
00yJaromMxcs, HABBIKOB KX CAMOCTOSITEIbHONM y4eOHOH  JeATeNIbHOCTH,
SKCIIEPUMEHTANBHBIX W HCCIIENOBATENIbCKAX YMEHHH, HEOOXONUMBIX KakK B
TIOBCETHEBHOM KU3HH, TaK U B IPO(eCCHOHATIBHOM IeATeIbHOCTH,;

3HaKOMUT CO cCHelUu(UKOW HaydHOrO MBIIUIEHHUS, 3aKjaJblBaeT OCHOBBI
IIeJIOCTHOTO B3IJIJa HA €MHCTBO IPUPO/Ibl U YETIOBEKA, SBIIIETCS OTBETCTBEHHBIM
3TaroM B pOPMHPOBAHHUHU €CTECTBEHHO--HayYHOH I'PAMOTHOCTH 00yYarOIMXCS;



croco6CTBYeT (OPMHUPOBAHMIO I[EHHOCTHOTO OTHOIIEHMS K eCTECTBEHHO:

-Hay4HBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKIIak B BKOHOFI/I‘IeCKOG\\\

oOpa3zoBaHue 00yHJaIOIIUXC.

JlaHHbBIE HalpaBleHWs B OOYyHeHMHM XHMHU OOECIEUUBAIOTCS CIELU(PUKON
colepxkaHusi ydyeOHOro rmpeaMera, KOTOPBIM  SIBISIETCS  IearOrHYecKH
aJIalTHPOBAHHBIM OTpa)kKeHHEeM 06a30BOI HAyKM XMMHUHU Ha ONPEAENIEHHOM dTare e€
Pa3sBUTHUS.

Kypc XxuMu# Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs OPHEHTHPOBAH Ha
O0CBOEHHE OOYYAIOIIUMUCS CHCTEMBI IMEPBOHAYAIBHBIX ITOHATHM XHMHWHU, OCHOB
HEOPraHWYECKOW XWUMHM W HEKOTOPBIX OTJENbHBIX 3HAYUMBIX  IOHATHH
OpraHUYeCKOW XUMHH.

CTpyKTypa COIep)XKaHHs TporpaMMBI M0 XMMHM C(OPMHpOBaHa Ha OCHOBE
CHCTEMHOT0 momxona K e€ m3ydeHuro. ComepKaHue CKITaabIBacTCs M3 CHCTEMEI
IIOHSTHI 0 XUMUIECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATHH O XHMUYECKOH
peakiuu. OO0Oe O5TU CHCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MNPUHIHITY
[I0CJIE[OBATEILHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETMHYECKHMX MpE/CTaBICHUH
Pa3HOTO YPOBHI:

— aTOMHO--MOJIEKYJISIPHOTO Y4EeHHs KaK OCHOBBI BCEI0 €CTECTBO3ZHAHMS,

— [lepuomuaeckoro 3akona /. M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOSHUU aTOMa U XMMHUYECKOU CBS3Y;

— IpeAcCTaBieHUHA 00 SNEKTPOJMTHYECKOW AUCCOLMAlMK BCIICCTB B
pacTBopax.

Teoperuueckre 3HaHMSA PAcCMATPUBAIOTCS HA  OCHOBE OSMIMPUIECKH
TIOJYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS I1OCIEN0BATEIBHO OT OAHOIO
YPOBHS K JpYromy, BBIIONHSAS (QYHKIMM OOBSCHEHHS M HPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOro NPUMEHEHHS M IOTy4eHHA
HN3y4aeMBbIX BEIIECTB.

OcBoeHHe IMpOTpaMMBl TI0 XHMHH  CIOCOOCTBYeT — (HOPMHUPOBAHHUIO
IIpe/ICTaBICHHS O XUMUYECKOH COCTABILIOIIEN Hay4 HOH KapTHHBI MUpPa B JIOTHKE
eé CHUCTEMHOM IIPHPOJBI, LIEHHOCTHOIO OTHONICHHsS K HAay4HOMY 3HAHUIO H
MeTOJaM II03HaHus B Hayke. V3ydeHue XMMHUM TIPOUCXOJUT C IPHUBJICHCHHEM
3HaHMH W3 paHee M3YUCHHBIX YYeOHBIX TPeJMETOB! «OKpyX)arolui MHUD»,
«buomorus. 5-7 ximaccen u «Pu3KKa. 7 Kaccy.

[Ipy M3y4eHUH XUMUM HPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMHAYECKOM HAyKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
JIeSTENbHOCTA 4elOBeKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KYJIBTYPEL.
3agada yueGHOro mpeaMera COCTOMT B (DOPMHUPOBAHUH CHCTEMbI XUMUICCKHUX
3HaHUHA — BakKHeHIMX QakToB, TOHATHH, 3aKOHOB ¥ TEOPETHIECKHIX TIOJIOKEHUH,
NOCTYNHBEIX 00OOIEHHH MHPOBO33PEHYECKOr0 XapaKTepa, sA3bIKa HayKH, B
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MPUOOIIEHHH K HAYYHBIM MeTomaM [IO3HAHUA TIPU HU3YYEHHM BEIECTB U
XUMHHECKIX peakluH, B (OPMHUPOBAHHH M PA3BHTHH MO3HABATENLHEIX YMEHUH 1
HX IIPUMCHEHUH B Yy4eOHO-IIO3HABATEILHOM U y4€e0HO-HCCIIe10BATENbCKO
ACATEIBHOCTH, OCBOGHMH IpPAaBUI 0e30MacHOro OGpAINeHUs ¢ BEIlleCTBAMHU B
IIOBCETHEBHOM >KH3HMU.

Ilpy nsyvennn xumuu Ha ypoBHe 0CHOBHOIO obmero o6pasoBaHus BaXKHOe
3Ha4YeHHe NIPUOOPETIH TaKKe elH, KaK:

— (dopmupoBaHue WHTEJUIEKTYalbHO pa3sBUTOM JIMYHOCTH, TOTOBOH K
caM000pa3oBaHuIo, COTPYAHUYCCTBY, CaMOCTOSTENBHOMY IPUHATHIO DELICHHU,
CIIOCOOHOM amanTUpoBaThCs K OBICTPO MEHSIOIMMCS YCIIOBHSIM KU3HK;

— HallpaBJI€HHOCTb  OOyYeHHS Ha CHCTEMATHUECKOE puoOIIeHUe
00y4alomuXcst K CaMOCTOSTENBHOH T03HABATENBHORMN JCATEILHOCTH, HAyYHBIM
METOAaM MO3HaHUSA, (POPMHUPYIOIIUM MOTHUBALHUIO U pa3sBUTHE cOCOOHOCTEH K
XUMHUH,

— obecneueHue ycioBuii, CTOCOOCTBYIOIEX MPUOOPETEHHIO 06YYAIOIMMHUCS
ONBITA Pa3HOOOPA3HOH [eATeNbHOCTH, MO3HAHWUS U CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KIFOUEBBIX KOMIIETEHIHI), UMEFOITIX YHUBEpCAIbHOE 3HAYEHHE IS
Pa3JIMYHBIX BUIOB JESITENLHOCTH,

— (QopmupoBanme o061meit (QYHKIHOHAIBHOH 1 CCTECTBEHHO-HAYYHON
TPAMOTHOCTH, B TOM 4HCI€ YMEHHH OOBACHATD W OLCHUBATH SBICHUS
OKPYAIOLICro MHUpa, MCMONb3ys 3HAHHS W OMBIT, MOJTyYEHHbIE IIPY U3YUYEHUHU
XUMHH, IPUMCHATE MX TIPH pEIIeHHH NpobIeM B MOBCEIHEBHOM JKM3HU U
TPYITOBOM NEATEITBHOCTH;

— (@opmupoBanHe y o6yuarommxcs TYMaHUCTHYECKAX  OTHOIUEHUH,
TNOHMMAHUA LEHHOCTH XUMHYECKUX 3HAHWH JJI BBIPAOOTKM 3KOJOrHYECKH
LIe/IeCO00PasHOTO TMOBEAEHUS B ObITY u TPYZIOBOM JEATETbHOCTU B MEJsX
COXpaHCHHA CBOCTO 3M0POBbs 1 OKPYKAIOIIEH IPUPOIHOH Cpebl;

~ PasBUTHE MOTHMBALMHM K OOY4ECHHIO, CMOCOGHOCTEH K CAaMOKOHTPOJIO H
CAMOBOCIIMTAHHMIO Ha OCHOBE YCBOEHHUS OOIIEYETOBEUCCKHIX LIEHHOCTEHH,
FOTOBHOCTH K OCO3HAHHOMY BbIOODY NMPOMHIS U HANPABIEHHOCTH AaNbHEHIIEro
oOydenus.

Obmee wumcno 4acos, OTBemEHHBIX UIS W3Y4YeHHUs XUMHUH Ha YypOBHE
OCHOBHOTO 001IeTO 06pa30BaHus, COCTABISET 136 4acoB: B 8 Kiacce — 68 gacos (2
Jaca B Hellelo), B 9 kmacce — 68 yacos (2 vaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBonavyanbHbIe XUMHYECKHE MOHATHS

Ilpenmer xumuu. Poib XUMHUM B )KM3HU 4YeJOBeKa. XHMMUS B CUCTEME Hayk.
Tena wu BemecrtBa. ®Du3nyeckre CBOMCTBA BelIECTB. ArperaTHOe COCTOSHUE
BewtecTs. [lonsTne o meromax mo3HaHWsd B XUMUH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3zeneHnus CMece.

ATOMBI U MOJIEKYJIbl. XHUMUYECKHE DJeMeHTbl. CHUMBOJIBI XUMUYECKUX
3JIeMEeHTOB. 1 IpOCThIe U ClIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BaleHTHOCTh aTOMOB XHWMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BellecTB. (OTHOCHTENbHas aTOMHAas Macca.
OTHOCHUTeNbHAs MOJIEKYJIsipHas Macca. MaccoBast 10JI1 XMMHYECKOTO JJIEMEHTA B
COEIMHECHUH.

KonuuectBo Bemiectsa. Mosb. MossipHas macca. B3auMocBs3b KOJIMYECTBa,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHMI[ BellecTBa. Pacuérsl 1mo ¢opmyiam
XUMHUYECKUX COECIUHEHUM.

Ou3nuecKre U XUMHUYECKHE SBJICHUS. XUMUYECcKas peakuusd U e€ IpU3HaKu.
3aKOH COXpaHEHHsS MacChl BelecTB. XHMHUYecKue ypaBHeHUs. Knaccudukanms
XMMHYECKUX Peakiui (CoeAMHEHNUs, Pa3I0oKEH s, 3aMellleH s, OOMeHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYOH, MpaBuiaMu paboTsl B 1aOOpaTOpPUU U
npuéMaMu obOpalieHns ¢ JJabopaTOpHBEIM 000pyTOBaHMEM, U3yUYEHHE U ONMCAHNE
(QU3NUECKUX CBONCTB 00pasi[0OB HEOPraHWYECKHUX BEIIECTB, HaOIIOAECHHUE
dusznueckux (IUIaBleHUE BOCKa, TasgHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUIICHHE M KOHJEHCAllMs BOJbl) M XMMUYECKUX (TOPEHUE CBEUH, NPOKAIUBAHUE
MeTHOW TIPOBOJIOKH, B3aUMOICUCTBHE Mejla C KUCIOTOH) sABJIEHUH, HaOIOAEHUE U
ONMCaHWe TPU3HAKOB MPOTEKaHWS XHMHUYECKHX peakuui (passioKeHHe caxapa,
B3aMMOJICHCTBHUE CEPHOM KHUCIIOTHI C XJIOPUIAOM Oapus, paslioKeHHe T'HAPOKCHIA
menu (II) mpu HarpeBaHuu, B3aUMOJEeHCTBHE Jese3a ¢ pactBopoM conu menu (II),
U3ydyeHue CIOCOOOB pasleNeHus] CMecCel: ¢ MOMOIIBI0 MarHuTa, (GPUIBTPOBAHUE,
BbIMIAPUBaHUE, JUCTUILISIIUS, XpoMaTtorpadus, MPOBEIeHNE OUYUCTKU [1OBAPEHHOMN
conmu, HaOJIOJEHWEe W  ONHCaHMe  pe3ysbTaTOB  INPOBEJEHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHWsS MAacChl, CO3MaHUE MOJENEH MOJIEKYIT
(rapocTep>KHEBBIX).

Ba:kHeliline npeAcTABUTE/IH HEOPraHUYECKHX BELECTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopox — 31eMeHT U IIPOCTOe
BelecTBO. HaxoxmaeHue KUCIopoia B MPUPONE, (U3MUECKHE M XMMUYECKHE
cBoiictBa (peakumu ropenus). Oxcuzapl. IlpumeHenue kucimopoza. CrocoOsl



TIOJTyIeHHS.  KUCIOpoJia B J1abopaTopud M IPOMBILITCHHOCTH. Kpyrosopor
kncnopona B npupoze. O30H — alnoTpoIHas MOIU(GHUKAIHS KHCIOPOIA.

TemnoBo# >(QdeKxT XuUMUYECKOH peakLuM, TepMOXHMHYECKHE YPaBHEHHUS,
OK30- M SHIOTCPMHUYCCKUE peakuuy. TOmIUMBO: Yroib M MeTaH. 3arpssHeHue
BO3/lyXa, yCUJICHHE NTAPHUKOBOIO 3¢ dexTa, pa3pylieHrue 030HOBOT'O CIIOSI.

Bogopox — amementT u mpocTtoe BemecTBo. Haxoxmenwue BOJIOpOJa B
NpUpone, (HU3UYECKHE M XMMHYECKHE CBOHCTBA, NPHUMEHEHHE, CIIOCOOBI
nosy4deHusa. Kucnoter u com.

MosstpHblii 06bEM ra3oB. PacuéTsl o XUMHYECKHM ypaBHEHHUSIM.

Qusuyeckre cBoHcTBa BOIBL. Boma kak pacTBOpuTeNnb. PacTBOpBL
HacblienHele W HeHachIIEHHbIE PacTBOPBI. PacTBOPHMOCTh BEILIECTB B BOJIE.
Maccosas nons BemecTBa B pacTBope. XMMHYECKUe CBOHCTBA BOMbI. OCHOBAHHS.
Pone pacTBopoB B Tipuposie ¥ B XM3HH 4eroBeka. KpyroBopoT BOAB B HPHpOE.
3arpsisHeHne NpUPOIHBIX BoA. OXpaHa M 04MCTKA IPUPOIHBIX BOJL.

Knaccupuxaums neopraHumueckux coemunenuit. Oxcumsl. Knaccubuxarms
OKCHM/I0B:  coneoOpasyromue  (OCHOBHblE, KHCIOTHbE, aMpOTepHBIE) |
HecoseoOpasyromue. Homenknmarypa okcumoB. ®u3nMueckde W XUMHYECKHeE
CBOMCTBa OKCUIOB. [lonyuenue okcumoB.

OcHoBanus. Knaccuduxamus ocHOBaHMM: IUENOYM U HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBanmii. ®@usnMyecKHe M XUMHMYECKHE CBOMCTBA
ocHoBaHuUU. [lomyueHne ocHOBaHUIA.

Kucinotel. Knaccudukamms xucnor. Homenknarypa xucinor. ®usmueckue u
XHMHUYECKHE CBOMCTBAa KHCIOT. Psan axktuBHocTH MetamoB H. H. Bekerosa.
IlomyyeHue KUCIIOT.

Comu. Homenkiarypa cosneil. ®usudeckue 1 XMMHUYECKHUe CBOWCTBA COJIEIL.
Iomyuenue coseii.

I'eHeTHYeCKas CBA3b MEXY KIacCaMu HEOPTaHUYECKUX COEUHEHUIA.

Xumuueckuil IKCnep umeHm:

Ka4eCTBEHHOE OMpe/Ie/ICHHE COAEPIKaHUs KUCIOpoAa B BO3MyXe, MOJIYUEHHE,
coOMpaHue, paclO3HAaBaHME U U3YYEHHE CBOMCTB KHUCIOpPOAa, HAONIONCHHE
B3aUMOJICHCTBHUS BEILECTB C KHCIOPOAOM U YCIIOBUS BO3HHUKHOBEHUS U
NpeKpalleHuss ropeHus (moxxapa), O3HaKOMIIEHHEe C o0pasiamMy OKCHJOB U
OIIMCaHHE HX CBOKCTB, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHWE M H3ydeHHe
CBOWCTB BOJIOpOZa (ropeHue), BanMopeicTBie Bojopona ¢ okcumom mean (1)
(BO3MOXXKHO HCIOJIb30BaHUE BHIECOMATEPUANOB), HAOTIONEHNE 0OPA3IIOB BEIIECTB
KOJIM4YeCTBOM | MOJb, HcCIefoBaHHE OCOOEHHOCTEM pACTBOPEHMS BEILECTB C
pasiUyYHONM pPacTBOPUMOCTBIO, IIPUTOTOBJIEHWE PACTBOPOB C  ONpPeeNEHHOM
MacCOBOW HOJIEH pacTBOPEHHOTO BELIECTBa, B3aUMOIEHCTBHE BOABI C MeTalJIaMH
(HaTpueM ®  KanblMeM) (BO3MOXKHO —WCIONB30BaHHME BHAEOMATEPHANOB),



WCCIIe[JOBaHHE 00pa3lOB HEOPraHMYECKUX BENIECTB PAasjMYHBIX  KJIACCOB,
Ha0Iro[ieHre M3MEHEHNs OKPacKU MHIHKATOPOB B PACTBOPAX KUCIOT U IIEN0Yei,
u3ydeHue B3ammozencTBusa oxcuga menu (II) ¢ pacTBopoMm cepHOHM KHCIOTHI,
KHCJIOT C METa/UlaMH, pPEaKLUHWd HEWTpalu3alliu, [OJYy4YEHHUE HEPACTBOPUMBIX
OCHOBaHHfI, BBITECHEHHUE OIHOI'0 MeTrajuia APYruM H3 pacTBopa COJIH, PCIICHHE
DKCIIEpUMEHTAJIBHBIX 3alady Mo TeMme «BaxkHelinue Kjacchl HEOpPraHMYeCcKHX
COEUHEHUI».

Ilepnoauyeckuii 3axkon wu Ilepuoamueckast cucTeMa XHMHYECKHX
sneMeHnToB JI. W. MengeneeBa. CtpoeHne aToMoB. XHMHYECKas CBS3b.
OKHC/INTEeNIbHO-BOCCTAHOBHTEIbHbIE PeaKI[HH

IlepBele MONBITKM KiacCU(PUKAMU XUMHYECKUX 3yieMeHTOB. IloHsatHne o
IpyHIax CXOOHBIX 3JIEMEHTOB (IIEJOYHbIE W INEJIIOYHO3EMENIbHEIE METAJIBI,
rajoreHsl, THEPTHEIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEepHBIE OKCUIBI
U TUIPOKCHUIIBI.

Ilepuonuueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 3JIEMEHTOB /[I.
M. MenneneeBa. KoporkomepuojnHas ©  JUIMHHONEPHOAHAsS  (OPMBI
Ilepronnueckoii cuctembl XxuMudeckux sneMmeHToB . M. Menneneesa. Ilepronst
¥ rpymnmnsl. PU3NYECKHMH CMBICT MOPSIKOBOIO HOMEpPa, HOMEpPOB Iepuoia Hu
TPYIIIBI 3JIEMEHTA.

Ctpoenue aromoB. CocTtaB aToMHbIX sifep. M3oTomnbl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX ~ 000J04YeK aToMOB TmepBbiX 20 XUMHUYECKHX  DIEMEHTOB
[lepuonuueckoii cucremsl JI. M. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTa T0 ero noJyioxkeHuto B [lepuogudeckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU H3MEHEeHHUs] pajJuyca aTOMOB XUMHYECKUX 3JJIEMEHTOB,
METANIMYECKAX U HEMETAINIMYECKAX CBOUCTB 110 I'PyIIIIaM U IEPUOaM.

3nauenue [lepuoamnueckoro 3akoHa u [leprogu4ecKoi CUCTEMBI XUMUYECKHUX
3JIEMEHTOB [JI pPa3BUTHA Hayku U npaktuku. . M. MeHnneneeB — y4Y€HbIA H
rpa)KIaHWH.

Xumuueckass CcBA3b. KoBajeHTHas (MONSpHAs W HENOJSAPHAs) CBSA3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 31eMEHTOB. [IoHHAas CBA3b.

Crenenp  okucneHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUH.
Hpoueccm OKHCJIEHUS U BocCTaHOBJIeHHU. OKHCIIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuu IKcnepumenm:

n3yueHrue oOpa3I[OB BEUIECTB META/NIOB W HEMETANJIOB, B3aMMOIEHCTBHE
THIPOKCUAA I[MHKA C pacTBOpaMH KHUCJIOT U LIENO0YEH, IPOBEJEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ IPHUMEPhl  OKUCIHTENbHO-BOCCTAHOBUTEIILHBIX — PEeaKLui
(ropeHue, peakliu pa3lioKeHUs, COeIUHEHHUS).

Mesicnpeomemmubie ceasu



Peanmsanus mexnpenmeTHbIx cBsseit NpyH HM3YyYEHUH XMMHH B 8 KJjacce
OCYIICCTBIIIETCS Yepe3 HCIIONB30BaHUE KaK OOIIHX €CTECTBEHHO--HAYYHBIX
IOHATHH, TaK U MOHSTHUM, SABIIOIMXCA CUCTEMHEBIMI AU OTHAEbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OObuine ecTecTBEHHO--HAYYHbIE MMOHATHS: Hay4HbIA ()aKT, rHIIOTE3a, TEOpHS,
3aKOH, aHamW3, CHHTe3, KilaccHbUKalys, [EePUOLUIHOCTE, HaOroIeHue,
OKCIICPUMECHT, MOACITHUPOBAHNE, H3MEPEHHE, MOAECIH, SBIICHHE.

@uspka: Marepus, aTom, SJICKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
M3O0TOIIBI, PaJlHOAKTUBHOCTb, MOJEKYJIa, 3IEKTPUUESCKUN 3apsji, BELIECTBO, TeJo,
00BEM, arperatHoe COCTOSHUE BEILECTBA, Ia3, (PU3NYECKUE BEIUYHUHBL, €IHHULIGI
M3MEPEHHUs], KOCMOC, TUIaHEeThl, 3BE31b1, COJTHILE.

bronorus: porocunTes, pixanue, 6uochepa.

I'eorpadus:  atmocdepa, ruapochepa, MHHEpaJbl, TOPHBIE MOPOJIEI,
T10JIe3HbIE UCKOIIaeMble, TOILIUBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo H xXuMHUYeckasn peakius

[ leproanyecknii 3akoH. ITeproandeckas cucreMa XUMHUECKHAX 3JIEMEHTOR .
U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB
XAMHUYECKUX OJNIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalHUs, KAIbIHSI H HX
COCNIMHEHUH B COOTBETCTBUU C IIOJIOKEHHMEM OHIEMCHTOB B ITepuoguyeckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CTpoeHue BeliecTBa: BUABI XUMHYECKOH CBSI3H. THIILI KPUCTaJIIMYECKUX
PemETOK, 3aBUCMMOCTE CBOMCTB BEIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKA U
BHUJIa XUMHUYECKOH CBA3H.

Knaccuduxanus u HOMEHKJIAaTypa HEOPraHUYEeCKHX BEIECTB. XUMHYECKUE
CBOMCTBA BEINECTB, OTHOCSIIMXCS K pa3UYHBIM KJIaCCaM HEOPraHMYECKHX
COE/IMHEHHUH, TeHETHYECKas CBSI3b HEOPraHUYECKHX BEINECTB.

Knaccupuxarms xumudecknx peaxmmit mo Pa3TMYHBIM IPHU3HAKaM (110 YuciTy
M COCTaBy yHacCTBYIOWIMX B PEaKLHUH BEUIECTB, IO TEIUIOBOMY 3(dEKTy, o
M3MCHCHHUIO CTEIEHeH OKUCIEHHS XUMUYECKUX DIIEMEHTOB, II0 0OPaTHMOCTH, IO
YHaCTHIO KaTalu3aTopa). OK30- U SHIOTEPMUYECKHE PEaKIMH, TePMOXHMHUECKHeE
ypaBHEHHUS.

Ilonstne o ckopocTH XuMmmdeckoif peakuwu. [loHsTHE 06 00paTUMBIX H
HeOOpaTUMBIX XMMHUYECKHX peaknusax. [[OHITHEe 0 TOMOTCHHBIX M TeTepOreHHBIX
peakuusax. Ilonarue o xaranuze. [ToHsATHE 0 XUMUYECKOM paBHOBecuU. DakTopsl,
BIMAIOIIAEC Ha CKOPOCTh XMMHYECKOM peakiUd MU II0JIOKEHHEe XHUMHUUYECKOIrO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEILHEIE peaklUnK,  BJIEKTPOHHBIH  OaiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTETBHO peaKIIn. CocraBnenue ypaBHEHHH



OKHCJIUTEJIbHO--BOCCTAHOBUTEINIBHBIX ~ pPEAaKLMi C  HCIIONb30BAaHHEM  METO/a
3JIEKTPOHHOTO OajaHca.

Teopus 31€KTPOIUTUUECKON TUCCOIMALIMU. DIIEKTPOIUTHL U HEDJIEKTPOJIMTHL.
Katuonbl, aHHMOHBI. MexaHu3M AMCCOLMALMK BELIECTB C PaslIUYHBIMH BHAMH
XuUMH4ecko# cBsi3u. Crernenb quccormanii. CUIbHbIE U CIIa0bIe 3JIEKTPOJIHUTEI.

Peaknuy MOHHOTO 0OMeHa. YCIIOBUs MPOTEKAHUS PeaKi HOHHOTo 0OMeHa,
MOJNIHBIE W COKpaIIEéHHBIE HWOHHBIC ypaBHeHMs peakumi. CBo¥cTBa KHCIIOT,
OCHOBaHWI W cojled B CBeTe TIPEACTAaBICHUH 00 DIEKTPOJIUTHIECKON
nucconmanuu. KauecTBeHHble peakiinu Ha HOHBL. IIoHATHE O rUAPOIK3E COEH.

Xumuueckui IKCnepumenm:

O3HAKOMJIEHHE C MOJIEISIMU KPUCTALIMYECKUX DPEIIETOK HEOPraHuYeCKUX
BEIIECTB — METAJUIOB M HEeMETAIoB (rpadWTa M aiaMasa), CIOXHBIX BEIIECTB
(xmopuma HaTpHst), MCCIeIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peaKivu
OT BO3IEHUCTBUS pa3IUYHBIX (DaKTOPOB, HCCIENOBAHHME OSJIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, Mpollecca OUCCOLHAIMM KHUCIOT, IIENOoYer M couei
(BO3MOXHO  WCIOJIb30BaHWE BHIEO MaTepHaloB), IPOBEIAEHHE  OIILITOB,
WITIOCTPUPYIOIMX ~ TIPU3HAKW  TPOTEKaHWs  peakIMii  HMOHHOTO  oOMeHa
(0OpasoBaHMe OCajKa, BbIIENCHWE Tra3a, 00pa3oBaHWE BOMBI), OIIBITOB,
WIIOCTPUPYIOIMX — HPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX — PEeaKIHi
(ropeHre, peakiiy pPa3noKeHUs, COSIUHEHU), paclo3HaBaHWe HEOPraHUIEeCKUX
BEIIECTB C IIOMOINBIO KAUYeCTBEHHBbIX pEaKkUMd Ha  HOHBI, pelIeHue
JKCIIEPUMEHTANIbHBIX 33a4.

HemeTanibl U MX COeIHHEHUS

O6mas xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHMS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe U (H3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJjoreHoB. XHMHUYECKHe CBOWCTBA Ha TpuUMepe  XJjopa
(B3aMMOJIEHICTBHE C MeETalyIaMM, HEeMeTalslaMM, Ileno4aMu). XJIOpOBOJOPOA.
ConstHas KUCIO0Ta, XAMHYECKHE CBOMCTBa, IOJyUeHHE, NpUMeHeHue. JlewcTBre
XJopa ¥ XJIOPOBOAOPOIA Ha OpraHU3M dYenoBeka. BaxHe#dmme XJIOpUIBI W UX
HAX0XJEHUE B IIPUPOJE.

O6mas xapakrepuctuka sneMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu OkucieHus. CTpoeHHe U (PU3HMYECKHE CBOKCTBA
IIPOCTBIX BEIIECTB — KHCIOPOA W Cepbl. ATIIOTPOIHBIE MOIMPUKAIMK KHCIOpoIa
W cepbl. XUMHUUYECKHe CBolcTBa cepsl. CepoBOROPOJ, CTPOEHHE, DH3UUCCKHUE U
XxuMHueckue cBoicTBa. OKCHUIBI cepbl KAaK IIPEICTABUTENM KUCIOTHBIX OKCHUIOB.
CepHasd KuCIOTa, (U3MYECKME M XUMHYECKMe CBOMcTBa (0bIme Kak
IPEJCTABUTEN Kiacca KUCIOT U crenuduyeckue). XUMHYECKHE PeaKiHH,
JeXalllie B OCHOBE IIPOMBIIUIEHHOTO Croco0a MOTyYeHHs CEPHOW KHCIIOTEHI.
[Ipumenenue cepHON KUCIOTEL. COJM CEpHOM KMCIOTHI, KaueCTBEHHAsd PEaKInsA Ha



cynbar-noH. HaxoxmeHue cepbl U eé coeiuHeHHE B mpupope. XHMHYECKOe
3arpsi3HEHUC OKPYXKAaIOLIEH Cpedbl COCTUHEHUSMH Cepbl (KHUCIOTHEIE HOXKIH,
3arps3HeHUE BO3yXa U BOLOEMOB), CIIOCOOBI €T0 MPEeT0TBPAICHHS.

O6as xapakTepucTuKa sneMeHToB VA-rpymmsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIIEHMs. A30T, paclpoCTpaHEeHUE B MPUPOJIE,
(usnyeckure U XuMuUueckue cBoicta. KpyropopoT a3oTa B mpupose. AMMHAK, ero
(usMIecKre ¥ XUMHIECKHE CBOWCTBA, MOJIydeHHe u TpuMeHenue. Colu aMMOHHS,
MX (HU3MIECKUE U XUMHYECKHe CBOMCTBA, MpriMeHenne. Kauecteennas peakuus Ha
MOHBI aMMOHHMs. A30THas KUCJIOTA, e€ MoyydeHue, QU3MUECKHEe M XHUMUYECKHUE
cBoiicTBa (0OmIME KakK IPeNCTAaBHUTENsl Kjacca KHUCIOT M crenupudeckue).
HMcnonp3oBanue HUTPAaTOB W cojiell aMMOHHMS B KadyeCTBE MHUHEPAIBLHBIX
ynoOpenuii. XUMHYecKoe 3arpsi3HeHHe OKPYKAIOIIEH Cpebl COeIUHEHUIMH a30Ta
(KUCIOTHBIE MTOXKIM, 3arps3HEHHe BO3IMyXa, TOYBBI W BomoéMoB). Docdop,
aJUIOTpONHbIe MoguduKanuu Qocdopa, GusmdecKue U XMMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopras kucnora, pusHIecKue U XUMUIECKHE CBOMCTBA,
nosiyyenue. Mcnons3osanue dpocdatoB B kauecTBe MUHEPATIbHBIX yI00pEHUIA.

OOmas xapaktepuctrka 31eMeHToB [VA-rpymmbel. OCcoO6EHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHLIE  CTENEHM  OKUCIEHHA.  YTJIEpPOHd,  aUIOTPOITHbIE
MOIM(GHKALUY, PACIPOCTPaHEHHE B INPHUPOAE, (DUIMYECKME M XHUMUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoga B npupozge. OKCHABI YIIEPOa, UX
Quspueckue U XMMHUYECKHE CBONCTBA, HEHCTBME HA JKMBbIE OPTaHU3MEL,
NOJly4e€HHEe M TIPUMEHEHHE. DKoJorudyeckue MpoOeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoTe3a rio6aibHOTO TMOTEIUIEHHS KIUMaTa, MapHUKOBBIN
> dexT. YronbHas KUCI0Ta U €€ cOJd, UX (PU3MYECKUE M XUMUYECKHME CBOMCTBA,
noiydyeHue W npuMmeHenue. KauecTBeHHas peakius Ha KapOOHAT-HOHBL.
Hcnonp3oBanne kapOOHATOB B OBbITY, MEAMIMHE, ITPOMBIIIIEHHOCTH ¥ CEILCKOM
XO3SHCTBE.

IlepsoHayvasbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAaX KaK O COCTHHEHHSIX
yriepona (MeTaH, 3TaH, 3THIEH, alleTHJICH, 3TaHOJI, TIIUIEPUH, YKCYCHAsT KUCIIOTA).
IIpuponHble MCTOYHMKM YIJIEBOJAOPOAOB (Yrojib, NPHPOAHBIM Ia3, He(PTh),
IPONYKTEl MX IepepaboTku (6EH3WH), WX POJb B OBITY U MPOMBILIUIEHHOCTH.
ITonsTre 0 OMOIOrMYeCKH BaXKHBIX BEIECTBAX: XUpaX, Oenkax, yrieBoaax — u ux
poaM B JKM3HM 4YeloBeKa. MarepuanbHOe COWHCTBO OpPraHWYEeCKHX |
HEOpraHMYeCKUX COCTUHEHHMIA.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, IIOJIy4YEHUE U
npumeHeHue. CoenuHeHus KpemHus B mnpupozge. OOmime mpenctaBieHUs 06
okcuge kpemuus (IV) u xpemuHueBoi xuciore. CUITMKAThl, X UCIIOJIb30BAHUE B
OBITY, B NPOMBILIIEHHOCTH. BaxkHellne cTpouTensHEE MaTEPHANBl: KEPaMUKa,



CTEKJI0, IEMEHT, 6eToH, xee300eToH. [Ipobnempl O€30I1aCHOTO HCIIONB30BAHUS
CTPOWTENLHBIX MaTepHasIoB B IIOBCEIHEBHOM KU3HH.

Xumuueckuu IKCnepumMernm:

u3ydeHue 00pa3loB HEOPraHHYECKHX BEIIECTB, CBOUCTB COJISIHOM KUCJIOTHI,
IMPOBEJICHHNE KadeCTBEHHBIX peaKuHﬁ Ha XJIOPUA-HOHBbI U H36H}OHGHI/I8 IMPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTpaxaromue (Gu3MIeCKUe M XUMUYECKHE CBOMCTBA
FANOTeHOB M MX COeJWHEHWH (BO3MOXKHO WCIIONB30BaHHME BHISOMATEpPHAIIOB),
O3HaKOMJIEHHE C 00pasnaMu XJIOpHAOB (TaloTeHMIOB), O3HAKOMJICHHE C
oOpasiiaMu  ceppl M €€  COeAMHEHHAMHU (BO3MOXXHO  HCIIOJIb30BaHUE
BU/IEOMATEPHAIIOB), HAOOeH)E TIpoliecca oOyIIMBaHUs caxapa 1oJ JIEHCTBUEM
KOHI[EHTPUPOBAHHOM CEpHOM  KUCIIOTBI, H3y4dCHHE XUMHIECKHX CBOMCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI, IPOBECHHIE KaueCTBEHHOM peakiiy Ha CyNb(aT-
WOH W HaOIrofeHre Tpu3HaKa e€ MPOTEKaHWs, O3HaKOMJICHHE C (bU3NYECKUMH
cBolicTBaMK a30Ta, (Gochopa W UX COCAUHEHUH (BO3MOXHO HCIIOJIb30BaHUC
BUIIEOMATEpPUANoB), 00pasaMi a30THBIX U (OCHOPHBIX ya00peHUH, moly4eHHe,
cobupaHde, pAclo3HaBaHHE U M3y4eHME CBOMCTB aMMuaKa, IpOBE/ICHHE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHA W (Qocdar-HOH U U3yueHHE NPU3HAKOB
UX TIPOTEKaHWs, B3aUMOIECHCTBUEC KOHLIEHTPHPOBAHHOH a30THOW KHUCIIOTBI C MEMIBIO
(BO3MO>XXHO HCII0JIb30BaHUE BU/IEOMATEPHUAIIOB), H3Yy4YCHUE Mojienent
KPUCTAIIMYECKUX DEIIETOK anMasa, rpadura, QymiepeHa, O3HaKOMJIEHHE C
TIPOIIECCOM  a[COPOLMM PaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yriaém |
YCTPOMCTBOM TPOTHBOrasa, MoJy4eHHe, cobupaHue, pacro3HaBaHhe U U3YUEHHE
CBOWCTB YTJICKHCIOrO rasa, MPOoBeIeHNEe KaueCTBEHHBIX peaxiiii Ha KapOoHar u
CHIMKAT-UOHBl ¥ M3ydyeHHe IIPU3HAKOB MX TPOTEKaHus, O3HAKOMIICHHE C
IPOYKIMEH CHIMKATHOH NPOMBIIIICHHOCTH, PEIICHHE OKCIEPUMEHTAILHBIX
3a7a4 110 TeMe «Ba)kHeHIne HeMeTallbl U UX COSIUHEHHSD).

MeTa/iibl H X COeIHHEHHS

O6mras XapaKTepUCTHKA XMMIIECKHUX 3JIEMCHTOB — METAJUIOB Ha OCHOBAHHMH
UX ToJlo)kKeHHs B IleprofnyecKod CHUCTEME XHUMHUYECKHUX JJIEMEHTOB . N
Menneneesa u cTpoeHus atomos. CTpoeHue MeTamnoB. MeTannuyeckas CBiA3h U
MeTajUIndeckas  KpUCTalJM4yecKas  pemerka. DNIEKTPOXUMUYECKHHA  PAl
HanpsoKeHHit MeTanoB. Pu3nyecKue 1 XMMHUYECKHE cBoiicTBa MetayioB. O0mue
CrocoOBl  TIONMydeHHsT MeTauioB. IloHaTHe O KOppO3WM METAJlIOB, OCHOBHBIC
CITOCOBBI 3aIMUTHl UX 0T Kopposuu. Cruasbl (CTalb, HyTyH, JIOPaTIOMUHHH,
6poH32) ¥ MX IPUMEHEHHE B ObITY ¥ IPOMBIIIICHHOCTH.

I1{enouHble MeTalbl: mojoxeHue B [lepuoandeckol CUCTEME XUMUHEECKUX
snementoB JI. V. MeHzieneeBa, CTpPOEHME WX aTOMOB, HAXOXKICHHME B TIPUPOIC.
DRIgecKie ¥ XUMUAYECKHe cBoiicTea (Ha mpuMepe HaTpus M Kamus). OKCHIBI 1



THIPOKCHABI HATpus M Kanusd. [IpuMeHeHHe WIENIOYHBIX METAJIOB M HX
COEUHEHUH.

IllenoyHo3eMenbHBIE METAIbI MArHAM M KaIbLUM: [OJIOXKEHUE B
Ilepronuyeckoii cucreme xumudeckux snementoB [I. M. MenneneeBa, CTpoeHuUe
HX aTOMOB, HaX0XJeHue B npupoje. Duszndeckre U XUMUUYECKHE CBOMCTBA MarHus
M Kajblysa. BaxHellnue coenuHeHUs Kanblus (OKCHI, THUIPOKCHA, COJIN).
JK&cTKOoCTb BOABI U CIIOCOORI €€ yCTpaHeHHs.

AnromuHul: nonoxxenue B [lepruoandeckoii CHCTEMe XUMHUYECKIX DJIEMEHTOB
. W. MenneneeBa, cTpoeHUe aToMa, HaxoxJaeHdHe B mnpupope. Dusnveckue u
XUMHYECKHE CBOMCTBA allOMUHUS. AMGbOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUA
QTFOMUHHUSL.

XKenezo: nomoxxenue B Ileproandeckoit cucteMe XUMHUUECKUX 3JIEMEHTOB /I,
W. MenzeneeBa, CTpoeHHE aToMa, HaxoXAeHWE B mpupone. Dunyeckue wu
XUMHUUYECKHE CBOUCTBA xene3a. OKcuabpl, TMAPOKCHAbI U conu xenesa (I1) u xenesa
(III), ux cocraB, CBOMCTBA U ITOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3laMl METaJJI0B W CIUIaBOB, UX (QU3UUECKUMHU
CBOMCTBaMM, W3y4EHHE pe3yJbTaTOB KOPPO3UH  METAIOB  (BO3MOIYKHO
UCIIOJIb30BAHUE BUJEOMATEpUaTIOB), OCOOCHHOCTEH B3aUMOJEUCTBHUS OKCHAA
KalblUsid W HATpUs C BOAOW (BO3MOXXHO MCIIOJIb30BAaHUE BHUAEOMATEPHUANIOB),
HCCJIEIOBAHUE CBOMCTB XECTKOM BOJIbl, MpOllecca FOPEHMS Kelle3a B KUCIOPOJe
(BO3BMOXXHO  HUCIOJIb30BAHWE  BHJEOMATEPHANIOB), TPHU3HAKOB  MPOTEKAHHUS
Ka4eCTBEHHBIX pEaKLMUN Ha WOHBI: MarHus, KajbLUs, aIFOMUHUS, LIMHKA, JKeje3a
(IT) u xenesa (III), mequ (II), HaOmromeHHe W ONMUCAaHKE MPOLIECCOB OKpAalllMBAHUS
nJaMeHd UOHAaMM HaTpus, Kajiusg M Kajdblud (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UcCClieJJoBaHHE aM(pOTEPHBIX CBOWCTB T'MPOKCUAA AIFOMUHUS
1 TMAPOKCHUIA UMHKA, PEUICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxkneniiue
METaJUTbl U UX COSTUHEHUSIY.

XuMHS U OKpY:Kalomas cpeaa

BemectBa u Marepuanbl B ITOBCEAHEBHOM >XM3HM 4YeloBeKa. besomacHoe
MCTIONb30BaHMe BEIIeCTB U XUMHUYECKUX peakidid B ObiTy. [lepBas momolns mnpu
XUMHYECKHX 0KOraxX M OTPaBIICHHUSIX.

XHAMHYECKOe 3arpsi3HEeHHE OKpyXKarolie cpenpl (IpenesbHas NOIyCTUMas
KOHLEeHTpanus BemecTs, fanee — [I/1K). Ponp XxuMuu B perleHHH 5KOJIOTHYECKHX
mpobiiem.

Xumuueckui IKcnepumenm:

u3ydeHue oOpasloB mMarTepuasoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEPHbIE
MaTepHAaIIBI).

Mesicnpeomemmuoie ceasu



Peanusanysa MexXNpeIMeTHBIX CBsA3ed IpU H3ydYeHMHM XHUMHU B 9 Kiacce
OCYIIECTBJIIETCSI HEpe3 HCIIOJIb30BaHHE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
[IOHATUH, TaK U IOHATUH, SABJISIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX IIPEIMETOB
€CTECTBEHHO--HAyYHOTI'0 1IUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIC IMMOHSTHS: HAy4dHBIM (akT, rHIoresa, 3aKoH,
TeOpusi, aHajM3, CHHTe3, KiaccupuKanusi, IepUOAUYHOCTb, HaOII0JeHNUE,
3KCIIEPUMEHT, MOJEIHpPOBaHUE, W3MEpeHHe, MOJeINb, SBICHHE, NapHUKOBBIN
3¢ heKT, TEXHOJIOTHS, MaTepUaJbl.

@Qusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, MOH, HYKIHI,
U30TOIIbI, PaJMOAKTHUBHOCTb, MOJIEKYJa, OJIEKTPUYECKHUH 3apsjl, IPOBOJHUKH,
ITOJIyIIPOBOJIHUKH, JHIJIEKTPUKH, (OTOIJIEMEHT, BEIIeCTBO, Teno, OO0BEM,
arperaTHoe COCTOSIHHE BEILIECTBA, a3, PacTBOP, PACTBOPUMOCTE, KPUCTATINYECKAS
peméTka, CIiaBbl, (U3NUECKHE BENHMUMHBI, CIVHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIaHETHI, 3BE3b1, CONHIIE.

buonorusa: ¢orocuHTes, AbIxaHue, OHOC(EpPA, DKOCUCTEMA, MHHEpAJbHbBIE
yZA00peHHUsl, MUKPO3JIEMEHTBI, MaKpO3JIEMEHTbI, TUTATENIbHbIE BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPATB], TOPHBEIE IOPOJIEI,
TI0JIE3HBIE UCKOIIae€MBbI€E, TOIIJIMBO, BOJHBIE PECYPCHI.



IITAHUPYEMBIE PE3VJBTATHI OCBOEHHS IIPOI'PAMMBI I10
XUMHWUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIUMYHOCTHBIE PE3YJILTATBI

JIMUHOCTHBIE pe3yNpTaTbl OCBOCHUS IIpOrpaMMbl  OCHOBHOI'O  0OIIero
00pasoBaHUsl [OCTHIAIOTCS B XOJe 00y4YeHHs] XUMHH B €IMHCTBE y4eGHOH u
BOCIUTATEJILHOH NS TE/ILHOCTH B COOTBETCTBHHU C TPANHIIMOHHBIME POCCUICKUMU
COLMOKYIBTYPHBIMU M ITyXOBHO-HPAaBCTBEHHBIMH L[EHHOCTSIMH, IIPUHATBIMH B
oOliecTBe mpaBUNamMu u HOpMaMH IIOBEACHUS M CIIOCOOCTBYIOT IIpolLieccam
CaMOIIO3HAaHUs, CAMOPa3BUTHUS U COLMATHU3AIUN 00YYarOIIUXCS.

JIiYHOCTHBIE  pe3ynbTaThI OTPaXalOT =~ TOTOBHOCTb  O0YYaroIUXCs
PYKOBOZICTBOBATBCS ~ CHUCTEMOM  MO3UTHBHBIX  I[€HHOCTHBIX OpHEHTAMKH U
paclimpeHue OTIbITa JeSTCILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTproTHYeckoro BociuTanms:

HEHHOCTHOIO OTHOLIEHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HayqHOMY HACICAHMIO, INOHUMAaHHs 3HAYEHHS XMMHYECKOH HAYKH B IKU3HHU
COBPEMEHHOr0 00IIECTBa, CIIOCOOHOCTH BiIaLeTh JOCTOBEPHON MH(DOpMaIuei o
TIEPENOBBIX  NOCTHXKEHUSAX W OTKPBITHUSIX MHPOBOH M OTEYeCTBEHHOMH XUMHWH,
3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MHPA 1 OGIIECTRA;

2) rpagaHCcKOro BOCHATAHMS:

HIPEACTaBICHUS O COLMAJbHBIX HOPMAax M IIPABHIAX MEXKIMYHOCTHBIX
OTHOLICHHWH B KOJJIEKTHBE, KOMMYHHUKATHBHON KOMIICTEHTHOCTH B 001IIeCTBEHHO
TI0JIE3HOH,  y4eOHO-HCCIIe[0BaTENbCKOM, TBOPYECKOM WM Npyrux  BUmax
ACATEIIBHOCTH, TOTOBHOCTH K Pa3sHOOOPa3sHON COBMECTHOH HedTelbHOCTH pu
BBIIIONHEHHK  Y4eOHbIX, I03HABATENbHBIX 3a7ay, BBIIONHEHUM XHMUYECCKIX
SKCIICPUMEHTOB, CO31aHUH Y4EOHBIX ITPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHHMALIIO
M B3aHMOINIOMOIIHM B MpPOLIECCE ITOHU y4€OHOH HAesATeIbHOCTH, TI'OTOBHOCTH
OLNCHMBATH CBOE IMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHIIEH C MO3MIHH
HPABCTBEHHLIX U TIPABOBBIX HOPM € yIETOM OCO3HAHHS [OCIIENCTBHIE TTOCTYIIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHMS:

MHPOBO33pEHYECKHUE MPEACTaBICHHUA O BELIECTBE M XMMHYECKOH peaxiuu,
COOTBETCTBYIOIHUE COBPEMEHHOMY YDPOBHIO DPasBHTHS HAYKH M COCTABJISFOLIME
OCHOBY UL IOHMMaHHs CYIIHOCTH Hay4HOW KapTHHBI MHpA, NPENCTAaBIEHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DAa3BHUTHS MpPUPOABI, B3aHMOCBSI3IX YeJIOBEKa C
IIPUPOTHOM CPEeNlOH, O POTH XUMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIC MOTHUBBI, HallpaBJIIEHHbIE Ha II0JIyY€HHE HOBBIX 3HAHUU II0
XUMUH, HEOOXONUMBIE it OOBbSCHEHHS HaGII0IaeMbIX IIPOLIECCOB U SIBIIEHUH,
[I03HABATEJIbHOM, MH(POPMALMOHHON M YWTATENbCKOMH KyJbTYpBbl, B TOM 4YHCIIE
HABBIKOB  CAMOCTOSITEJILHOH ~paboThl ¢ Y4eOHBIMH TEKCTAMH, CIPaBOYHOM



JINTEPATYPOH, JIOCTYIIHbIMHU TEXHUYECKUMHU CPEICTBAMHU UHGOOPMAITHOHHBIX
TEXHOJIOTHI;

MHTEpEC K OOYYEHHIO ¥ II03HAHHUIO, THOOO3HATENBHOCTh, [OTOBHOCTL U
CIOCOOHOCTh K caMoODOpa30BaHMIO, [MPOSKTHOH M MCCIIE[0BAaTeIbCKOH
NeSTeNbHOCTH, K OCO3HAHHOMY BBIGOpY HAIPaBJICHHOCTH M YPOBHS OOydUeHHs B
JaJIbHEHUILIEM;

4) popMHUPOBaAHHS KYJIbTYPHbI 310POBb:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOIO0 OTHOLICHHS K CBOCMY
3/]0pPOBbIO, YCTAHOBKM Ha 3/I0POBbIA 00pa3 >KU3HH, OCO3HAHUE IIOCJIEICTBUN U
HeIpUATHE BPEIHBIX PUBBIUEK (YNOTpeOsieH s alKorois, HAPKOTUKOB, KypeHusi),
HEOGXOMUMOCTH  COGIIFOCHNS TIPaBHI  0€30[IaCHOCTM IIp¥  OOpameHud ¢
XUMHIYECKAMH BELIECTBAMH B OBITY U peallbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHHSI:

MHTEpec K MPaKTHYECKOMY U3y4eHHIO IPOQeCcChil U TpyAa pasIuiHOro poaa,
yBa)keHME K TPYLy M pe3ylbTaTaM TPYHOBOH JAEATENbHOCTH, B TOM HMCIE Ha
OCHOBE IPHMEHEHHUs MpPEeJMEeTHBIX 3HAHWUW II0 XHMHH, OCO3HAHHBIM BBIOOP
VHIUBHAYATBHON TPAeKTOPHHU MPOJOIKEeHHs 00pa3oBaHus ¢ yICTOM JIMTHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U HOTpPEeOHOCTEN,
YCIIEIIHOM PO(eCCUOHAIbHON JEITSIBHOCTUA U PAa3BUTHA He0OXOAMMbIX YMEHUH,
FOTOBHOCTH aJalITUPOBATHCS B MPO(ECCUOHANBHOM CpeIe;

6) 3K0JI0rHYeCcKOro BOCIHTAHUS:

9KOJIOTMYECKU LEJIeco00pa3Hoe OTHOLIEHWE K TMPUPOAE KaK HUCTOYHMKY
JKW3HH Ha 3emile, OCHOBE €& CYIeCTBOBaHMUs, IIOHUMaHUe LIEHHOCTH 3[I0POBOTO 1
Oe3omacHOro obpasa >KU3HM, OTBETCTBEHHOE OTHOLICHHE K coOCTBEHHOMY
(usMueckoMy U IICUXMYECKOMY 3[0POBBIO, OCO3HAHHUE LECHHOCTH coOIIOAeHUA
IpaBuIl GE30TACHOTO [OBEIeHH s MTpK paboTe C BEIECTBAMH, a TAkXKe B CUTyalnsX,
YIPOYKAIOLIKX 3[J0POBBIO U KHU3HH JIIOJICH;

CTIOCOOHOCTH TIPUMEHSTh 3HAHW, I0JydacMble IPH WU3YICHUH XUMHH, I
pelIeHys 3a1ad, CBI3aHHBIX C OKpYXKaroIlen TIPHPOTHON CPEemo, IS TIOBBIIICHHM
YPOBHS ~ OKOJIOTMYECKOM  KyJNbTYpbl, OCO3HAHU ri100anbHOTO  XapakTepa
SKOJIOTHUECKUX NPOOIEM W MyTeHd HX PELIEHUs [OCPEJCTBOM METOAOB XHUMHHU,
3KOJIOTHIECKOTO MBIIIEHH)S, YMEHUsS PyKOBOJICTBOBATECS UM B MO3HABATENLHOH,
KOMMYHHKaTHBHON ¥ COLMATIbHON MPaKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocTaBe MeTalpeIMETHBIX pEe3ylbTaTOB BBIACILIOT 3HAUMUMBIC LA
(GopMHUpOBaHUs MHPOBO33peHUs OOIIeHAyIHbIE —IOHATHA (3axoH, TeopHs,
IIPUHIIMI, TUII0Te3a, (aKT, CUCTEMa, [PONECC, SIKCICPUMEHT U Ipyroe.), KOTOpbIe
MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX INpeIMeTax M IMO3BOMAIOT Ha
OCHOBE 3HAHWM M3 ITHX NPeIMEeTOB (OPMHMPOBATEH MPENCTABIEHUC O IIEJTOCTHOH



Hay4HOH KapTHHe Mupa, u YHHUBEpPCaNIbHbIE y4eOHbIe TeHCTRUS (mo3HaBaTenbHbIE,
KOMMYHUKaTHBHEIE, PETYIATHBHBIE), KOTOpBIE O06ECHCYHBAIOT bopmupoanme
FOTOBHOCTU K CaMOCTOSTENIBHOMY IIaHMPOBAHHIO U OCYIIECTBIEHUIO y4eOHOM
JIEeSITeIIbHOCTH,

Ilo3HaBaTenbHbIe YHHBEpca/ibHble yuyeOHbIe el cTBUS

bazoBble 1oruueckue neiicTeus:

YMEHUS HCIIONB30BATh MPHEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHHH
SHaHMH: PACKPBIBATH CMBICT XHMHUYECKIX NOHATUHN (BBINENSATE WX XapaKTepHEIE
[IDU3HAKH, yCTaHaBIMBATL B3aUMOCBSI3EL C APYTUMU TOHSATHUSIMH), HUCIIOIb30BATh
HOHATHS Tt OOBSICHEHUS OTHEbHBIX (GakToB M sBIEHMI, BbIOUpAaTh OCHOBAHMS U
KPUTEPUH JUISL KIIACCU(DUKALINY XUMHYECKHX BEIeCTB K XUMHYECKUX DPeaKI[uif,
YCTaHaBIUBATE TIPUYUHHO-CIICACTBEHHBIC CBS3H MEXIy OOBEKTAMH H3yYeHHs,
CTPOUTD JIOTHYECKHE PACCykKICHMUS (MHIOYKTHBHEIE, ACIYKTHUBHBIC, 110 aHAJOTHH),
ACIIaTh BBIBOJIbI M 3aKTIOUEHHS;

YMEHHE IPUMEHATh B INpPOLECCE IO3HAHHSA [OHSITHS (IpeaMeTHBIE 1
METaIpeIMETHBIE), CHMBOJIHYECKHE (3HaKOBBIE) MOJEH, UCIIOJIb3yEMbIE B XMMHUH,
IpeoOpa3oBLIBATE IMMPOKO TMPHMEHSIEMBIE B XMMUH MOIE/IbHBIC IIpEICTaBIIEHUS —
XUMWUYECKUH 3HaK (CHMBOJ SNICMEHTa), XUMHYecKas (GopMylia u ypaBHEHUE
XUMHYECKOU PEaKUHU — IPU pelleHuH Yy4eOHO-T03HaBaTe IbHbIX 3a/1a4, ¢ y4éToM
STUX MOJCIIBHBIX IMPENCTABIECHUN BLIABISTE U XapaKTePU30BaTh CYIIECTBEHHbIE
[IPU3HAKK U3yYaeMbIX 00BEKTOB — XUMHUECKHX BELIECTB U XUMHYECKHX PEaKLHii,
BBISBIIATE  0OIIHe 3aKOHOMEPHOCTH,  MPUYHMHHO-CIEJICTBEHHBIE  CBS3H 1
IIPOTHBOPEYHS B U3yYaeMBIX MIPOLIECCAX U SBICHUSX.

basoBbie ucciaenosarenbeine AeHCTBHA:

YMEHHE HUCIIOJb30BaTh I1OCTABJIEHHbIE BOIPOCEI B Ka4yecTBE UHCTPYMEHTA
TIO3HAHUA, a TaKKe B KaueCTBE OCHOBBI IS (GopMHUpOBaHUS rHMOTE3BI 1O
TPOBEpKE NPaBUILHOCTH BbICKA3BIBAEMBIX CyK/IEHHUI;

NPpUOOpETEHHE OMbBITA 110 [JIAHNPOBAHHIO, OPraHW3allid M IPOBEIEHHIO
YHCHUHCCKUX  OKCICPUMEHTOB, yMeHHe HaOIIONaTh 34 XOIOM  TIpoliecca,
CaMOCTOATEIBEHO NPOTHO3MPOBATE €r0 PesyJibTaT, (GopMyIHpoBaTh 0600LIEHUS 1
BBIBOJIBI TI0 pE3yJIbTaTaM MpPOBEIEHHOTO OIbITA, UCCJICNOBAHUS, COCTABISATh OTUET
0 IIpoJielaHHOM pabore.

Pabora ¢ HH(popMaLHeii:

YMEHHE BBIOUPATE, AHAIM3UPOBATh M HMHTEPIPETUPOBATD HH(OPMALHIO
Pa3IHYHBIX BUJOB U (DOPM IIpecTaBICHUS, IIOJIy4YaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMyIApHAasK MUTICPATYpa  XMMHUYECKOIO COAEPIKAHHSA, CIPABOYHbIE
ocoOusi, pecypckl WMurepnera), xputmuecku oleHmBath IPOTHBOPEYHUBYIO U
HEIIOCTOBEPHYIO0 HH()OPMALIHIO;



YMEHHE TIPUMEHSATH pa3inu4HbIE€ METOAbI U 3aIllpoOChI IIPHU IMOUCKE H 0T60pe
I/IH(l)OpMaI_H/II/I n COOTBETCTBYIOIIIMX JaHHBIX, HCO6XOI[I/IMBIX AJIs  BBITIOJTHEHUA
y4eOHBIX M MO3HABATENBHBIX 3a/1a4 ONMPEEIEHHOr0 THIIA, PUOOPETEHHE OIBITA B
001acT¥  MCIONB30BaHMs MH(OPMALHMOHHO-KOMMYHHUKATHBHBIX  TEXHOIOTHI,
OBJIaZiCHHUC KyanypOﬁ AKTHBHOI'O HUCIIOJIL30BaHUA pa3imHuYIHBIX ITIOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BHIOMPATh ONTUMATBHYIO (GOpMY MpencTaBieHus HHOOPMALUH 1
WUTFOCTPUPOBATh peIlaeMble 3afadyd HECJIOXHBIMA CXEMaMH, IHarpaMMaMH,
APYTUMH GOpMaMH TpaduKu U MX KOMOWHALIUSIMH;

YMEHHE HMCIIOIb30BaTh U AaHAIM3UPOBaTh B Ipollecce Yy4eOHOH
HCCIIEI0BATENLCKON NEATENBHOCTH HH(M)OPMAIIMIO O BIMSHUM IPOMBIIIEHHOCTH,
CENIbCKOT0 XO3AHCTBA M TPAHCHOPTAa HA COCTOSIHUE OKPYXKAaKOIeH MPUPOIHOMN
CpeIbl.

KommyHHKaTHBHbIE YyHHBepcadbHbIe yueOHbIe AeiiCTBHA:

YMEHHUS 3a[aBaThb BOIPOCHI (B xoie auanora u (WIM) IMCKYCCHH) IIO
CyLIeCTBY  0OCykJaeMOW  Tembl, (OPMYIMPOBaTh CBOM  IPEIOXKEHHUS
OTHOCHTEJIEHO BBINOJIHEHHUS MPE/JIOKEHHON 3a1a4H;

YMEHHS  TIPENCTaBIATh  IOJYYEHHbIE  Pe3ydbTATHl  TO3HABATENLHOM
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeaTh IIPE3eHTAIMIO
pe3yJIbTaTOB BBIIOJHEHUS XUMHUYECKOTO JKCrepuMeHTa (1abopaTOpPHOrO OIIBITA,
1n1ab0paTopHO} paboThI IO HCCIIEOBAHMIO CBOMCTB BELIECTB, Y4eOHOr0 IIPOEKTa);

YMEHUSI y4eOHOro COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
I103HAaBaTeJILHON 151 HCCHGHOB&TCHBCKOﬁ JeATECJIBHOCTHU npu pEUICHNH
BO3HUKAIOIIMX IPOOJIEM Ha OCHOBe yuéTa OOIIHX HHTEPECOB W COTIACOBAHUS
H0o3ULui (00CyXKIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHALMS
COBMECTHBIX JIEHCTBHH, oOIpelelieHHe KpPUTEPHEB [0 OIIEHKE KadyecTBa

BBITIOJIHEHHOM paboThI U Ipyrue).
PerynsTuBHBIE YHHBepcaJbHble YueOHbIe JefdACTBHS:

YMEHHE CaMOCTOSATENbHO ONpENeNsATh LEIH NesITeTbHOCTH, TUIaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M NMPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
JEeATEeIbHOCTD, BBIOUPATh Hanbonee 3G (HeKTUBHBIE CIIOCOOBI PEIlEHUs YUEOHBIX U
MO3HABATENLHBIX 3384, CAMOCTOSTENIbHO COCTaBISITh WM KOPPEKTHPOBATH
MPENIOXKEHHbIM aJIrOPUTM JIEHCTBUM TNpPU BBIMOJIHEHUH 3aJaHui C  y4ETOM
TIOJTyYeHHsl HOBLIX 3HAaHWN 00 M3ydaeMbIX 00BEKTaX — BELISCTBAX W pPEaKITHsx,
OILICHMBATHL COOTBETCTBHME IOJNYYEHHOTO pe3yibTaTa 3asBICHHON IIENIH, YMEHHE
UCIIONIb30BaTh U aHAIM3UPOBATE KOHTEKCTEI, IIpejlaraeMble B YCIOBUU 3aaHHA.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeIMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 00s3aTeNIbHOIO
COIEpIKaHMs, YCTAaHOBJIEHHOIO MaHHOM (enepanbHOW pabouelt MporpamMMOoH,
BBIZIEJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI



NeWcTBUH, crenquduyeckue JUis  TpeaMeTHOM o6macTd  «XHMHS»,  BHIBI
OEATEJIPHOCTH [0  IIOJYyYEHHWI0O HOBOTO 3HAHHUS, €ro WHTepIpeTaIluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHbIX y4eOHBIX U HOBBIX CUTYALUSIX.

K xoniy oOyyenus B 8 kiiacce npeaMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Yy 00YUAIONIUXCS YMEHHIA:

e PACKpbIBaTb CMBICI OCHOBHBIX XWMHUYECKHUX TMOHSTHUM: aTroMm, MOJeKyJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIEeCTBO, CII0XKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCHTENbHAS aTOMHAas U
MOJIEKYJIIpHasi Macca, KOJHYeCTBO BeIecTBa, MOJb, MOJISIpHasg Macca,
MaccoBas JI0JIsl XUMHYECKOro 3JIEMEHTa B COeIMHeHUH, MOJISIPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHUE, COJib, JJEKTPOOTPHUIATENILHOCTb, CTEIEHb
OKHCJICHUS, XMUMHYECKas peakIus, KiacCH(pUKalMs peakivil: peaxiuu
COCIMHEHMs, peaKkIMH pa3ioKeHHs, peaklUWd 3aMelleHUs, peaklnu
00MeHa, 3K30- U 3HAOTEPMUYECKUE PEaKIMH, TEIIOBOM 3 (EKT peakuuu,
AApO aToMa, DJJIEKTPOHHBIM CIIOM aroMa, aTOMHas oOpOuTanb, paauyc
aTOMa, XMMHUYECKasi CBsI3b, MOJIAPHAS U HEMNOJISIPHAsi KOBAJIIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PACTBOP, MAacCOBas MOJ BEIIECTBA
(mpolLieHTHAas KOHLIEHTPAIINs) B paCTBOPE;

e HWJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHYECKHMX [MOHATUH U
OPUMEHSATD 3TU IOHSITH PY ONMCAHWH BEIlleCTB U UX MPEeBpPAILEHUN;

e UCIIOJIb30BaTh XWMHYECKYID CHMBOJIMKY [UISI COCTaBjeHus (opmyn
BEIIECTB U yPABHEHUH XUMUYECKHX PEaAKIIHA;

e OIpPENeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCOUHEHUSX,
CTETIeHb  OKUCJEHMS]  SJeMEHTOB B  OMHApHBIX  COEIHUHEHUSX,
NPUHAMJIEKHOCTh BEIIECTB K OIpeleN€HHOMY KJacCy COENMHEHUU II0
dopmynam, BHI XHMUYecKOW cBj3uW (KOBaJeHTHas U HOHHas) B
HEOpraHUYeCKHUX COCIMHEHHSX;

o packpelBaTh cMbici llepuonnueckoro 3akona JI. M. Meunneneesa:
JNEMOHCTPAPOBATh IMOHUMaHUE TEPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX TMOJoXXeHus B llepuonuyeckoi cucreme,
3aKOHOB COXPaHEHHWs] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO Y4YeHHs, 3aKOHa ABOTaJipo;

e OMWCHIBATE W XapaKTepH30oBaTh TabmuuHylo (opmy Illepuonnueckoit
CUCTEMBbl XWMHYECKMX OJJIEMEHTOB: pa3judaTh IIOHATHS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymma)y», mMaisle U
OoJpllIe TMEPHUOMAbI, COOTHOCUTH 0003HAUEHMs, KOTOpblE HMEIOTCA B
tabmuie «llepuoguueckas cucrema xumudeckux osnementos /[ .
MenzeneeBay C YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOECHHS aTOMOB



XAMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi s/pa, o0liee YUCIIO 2IEKTPOHOB
U pacripefiefieHHe WX 10 3JIEKTPOHHBIM CIIOSIM);

o KiaccUGMUIMPOBATh XUMHUUYECKHE 3JIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XHUMHYECKHEe peakiuu (II0 YHMCIy M COCTaBy y4YaCTBYIOUIUX B pPEaKIUH
BEIIECTB, MO0 TEII0BOMY 3D deKTy);

e XapaKTepu30BaTh (OMUCHIBaTh) OOIIHME XUMHUYECKHE CBOMCTBA BELIECTB
Pa3INYHBIX KJIACCOB, MMOATBEPKAasl OMMCAHNE MTPUMEPaMH MOJIEKYIISPHBIX
ypaBHEHHH COOTBETCTBYIOLINX XUMUUECKUX PEAKLIUH;

e IIPOrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX KAYECTBEHHOTO
coCcTaBa, BO3MOXXHOCTH MPOTEKaHMS XWMHUYECKHUX [pEBpAIIEHUH B
Pa3IUUHBIX YCIOBUSX;

o BBIUHCIATH OTHOCHUTCIBHYIO MOJEKYJSIDHYO M MOJIIDHYIO  MacChl
BELIECTB, MAaCCOBYIO [OJII0 XMMHYECKOTO JJeMeHTa II0 (opMye
COeIMHEHMs, MacCOBYIO JIOJIO BEllleCTBA B PaCTBOPE, IPOBOJUTH PACUEThI
10 YPaBHEHHIO XUMHAYECKOHN peakiiuy,

o IIPUMEHSTh OCHOBHBIEC OTIepallMi MBICIUTEIBHON JE€ATENLHOCTH — aHAJIU3
¥ CHHTE3, CpaBHeHHe, 00O0OIIeHHe, CHCTEMATH3alMIo, KIACCH(UKALHUIO,
BBISBJICHHE TPUYUHHO--CJIC[ICTBEHHBIX CBA3EH — I M3YYEHHS CBOWCTB
BEIIECTB M XHMHUYECKHX peaklldd, eCTECTBEHHO-HAy4YHbIC MECTOJIBI
[I03HAHUS — HaONIOJEeHHe, H3MEpEeHHe, MOJEIUPOBAHHUE, DKCIEPUMEHT
(peanbHBIN U MBICIIEHHBIHN);

o CJIe0BaTh TpaBWiaM  [IOJIb30BAaHMS ~ XUMHMYECKOM  IOCYy[IOM |
nabopaTopHeIM  000pYIOBaHHEM, a TaKKe IpaBUilaM OOpalleHus ¢
BEIISCTBAMH B COOTBETCTBUM C HMHCTPYKUMUSAMH IO BBIIOJHEHHUIO
1ab0paTOPHBIX XMMHYECKHX OIBITOB MO IOJYyYEHHIO M COOMpaHHUIO
razoo0pasHeiX BemiecTB (BOJAOpOIa M KHUCIOPOXA), IPHUIOTOBJIEHHUIO
pacTBOPOB C OMNpeNeEéHHON MacCOBOM HOJIEH pacTBOPEHHOTO BEIIECTBA,
IJIAHWPOBAaTh W TPOBOIUTH  XUMHWYECKHE  OKCIEPHMEHTHI  TIO
pAacIiO3HABAHUIO PACTBOPOB INENIOYeH M KHCIIOT C MOMOIIBI0 HHINKATOPOB
(maxmyc, peHoa(TaNIenH, METUIOPAHX U IPYTHE).

K xoHiy 00y4enus B 9 Kiiacce npegMeTHbIE Pe3yIbTaThl HAa 0a30BOM YPOBHE

JIOJDKHEI OTPaXkaTh C(HOPMHUPOBAHHOCTh Y 00yHAIOIIUXCS YMEHUH:

e DPACKpPBIBATh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHH: XHMHUYECKUH
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTD, JJIEKTPOOTPULATENBLHOCTh, CTEIEHb
OKHUCIICHUS, XUMUYECKas peaKiys, XUMUYIeCKasl CBs3b, TeIN0BOH 2 ¢eKT
peakluuu, MOJb, MOJSPHBIH  00BEM,  pPacTBOpP,  OJEKTPOJHTHI,
HEDJIEKTPOJTUTHI, JJICKTPOJIUTHYECKAs AHWCCOLMAIMS, pPEakidiid HOHHOIO
oOMeHa, KaTajiM3aTop, XHUMHYECKOe paBHOBecHe, O0OpaTUMble U



HeoOpaTHMble peakiyuw, OKHCITMTE/IbHO-BOCCTAHOBUTENIbHBIE  PEaKLIHH,
OKHCIIUTENIb,  BOCCTAHOBHTENb, OKHCICHHE W BOCCTaHOBJIEHHE,
aJUIOTPOIHsS, aM()OTEPHOCTb, XUMHUYECKAS CBS3b (koBajeHTHas, MOHHasI,
METalIM4ECKas), KpHCTa/lIMuecKas peméTka, KOPpO3USI METAJIJIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOH peakUuH, IIpeieNbHO JIOITYCTHMas
konuenTpauus I1JIK Bemectsa;

WITFOCTPUPOBATE  B3aMMOCBS3b OCHOBHBIX XUMHYECKMX TIOHATHH @
TIPUMEHSTD 5TH IOHATHS IPU OMIUCAHUH BEIECTB U MX IIPEBPAIECHHUIH;
HCIONB30BAaTh XHUMHUYECKYI0 CHUMBOJHMKY IUIS COCTABJICHHS bopmy
BEILICCTB U yPAaBHEHUH XMMHYECKUX PEAKIIHIA;

ONPE/IEIIATE BAJICHTHOCTD M CTEEHb OKUCIIEHHS XUMHYIECKUX AIIEMEHTOB B
COCIMHCHUAX  PasNUYHOIO  COCTaBa, MPHHAIIEKHOCT: BEMIECTB K
ONIPENENEHHOMY KITacCy COeAMHEHMH o GopMynaM, BUIO XMMHuecKoi
CBA3HM (KOBaleHTHAs, MOHHAS, METalIu4YecKas) B HEOPraHHYECKHX
COCIMHEHUAX, 3apsal MOHA 0 XMMUYECKOH (opmyie, XapaKTep Cpenbl B
BOJIHBIX pacTBOpaX HEOPraHW4YeCKUX COSAHHEHMH, THUIT KPHUCTAITHYECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA;

PacKpeIBaTh  cmblch Ilepronnyeckoro sakoma JI. M. Menngeneesa u
ACMOHCTPHPOBATh €r0 I[OHHUMAaHWE: OIMCLIBATH U XapaKTEPU30BaTh
TabnnuHyo Gopmy Ilepuonuueckoil CHCTEMBL XUMHYECKUX 3JIEMEHTOR:
pasiviaTh IOHSATHS «riaBHAas noarpynna (A-rpymma)y u «11060uHas
noarpynna (b-rpynna)», Mamele u  Gosnbime NEPUOIBI, COOTHOCHUTH
0003HAYEHMsI, KOTOpble WMEIOTCS B IIEPUONMYECKON  Tabmuue, c
UMCTOBRIMH  XapaKTePUCTUKAMH ~ CTPOEHMS  aTOMOB  XHMHYECKHX
OIEMEHTOB (COCTaB M 3apsil  supa, o6MIee YHCIIO SJIEKTPOHOB U
PACHPENICNICHNe  MX [0  SEKTPOHHBIM CNOAM), OGBACHSTH OBIIHe
SaKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M HX COEIMHEHHUI B
TMpEAeIax MajbIX TIEPHONOB M IMABHBIX HOATPYII C yIETOM CTPOCHHUS UX
aTOMOB;

KNacCU(UIMPOBATh XUMUYECKHE SIEMEHTHI, HEOpraHu4ecKUe BellecTBa,
XUMHU1ECKHE peaKiuM (0 YMCTy M COCTABY yYaCTBYIOUIUX B peaxkuuu
BEILECTB, IO TEMIOBOMY 3(Q(EKTY, [0 U3MEHEHMIO CTeNeHeill OKHUCIIeHMUS
XUMHYCCKHX 3JIEMEHTOB);

XapaKTepH30BaTh (OMHCHIBATE) OOWIME M CHeNUdHYECKHe XMMHUYECKHe
CBOHCTBA INPOCTBIX U CHOKHBIX BEIIECTB, NOJATBEPXKIAsl OINMCaHUe
MPHMEpaMHi  MOICKYJIAPHBIX M MOHHBIX YPAaBHEHHH COOTBETCTBYOIIHX
XUMHUYECKUX PEaKIHil;

COCTABIIATE  YPABHEHMS  DJIEKTPOIUTHYECKOM  ITHCCONMALINN KUCIIOT,
IEJTOYEH U COJIEH, MONHBIE U COKpAIEHHBIE YPaBHEHH peakluii HOHHOTO



oOMeHa, ypaBHeHus peakuui, noxTBep:KIAROIIMX CYIIECTBOBAHUE
TCHETHICCKOM CBS3H MeXITy BelecTBaMy Pa3JIMYHEIX KIIACCOB;
PacKpheIBaTL  CymHOCTE OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX peakiuii
[IOCPEACTBOM cocTaBIeHus SJIEKTPOHHOIO OanaHca 5TUx peaxiuii;
MIPOTHO3MPOBATL CBOWCTBA BellecTB B 3aBUCUMOCTH OT HX CTpOEHWS,
BOSMOXXHOCTH TIDOTEKAHUS XHMHYECKHX IPCBPAlleHUH B pPasiuuHbIX
YCIIOBHSIX;

BRIMHCIATE  OTHOCHTENBHYTO MOJICKYTSIDHYIO ¥ MOJSPHYIO Macchl
BEILECTB, MAacCOBYIO [0MF0 XHMHYECKOIo d7IeMeHTa 10  (opmyie
COCIMHEHNUS, MACCOBYIO JIOJTIO BEIECTRA B PacTBOpe, NPOBOANTE pacuéTe
10 YPaBHEHHMIO XUMUYECKOI peakiuu;

cobimofate  mpaswmia MOJMb30BAHMS  XMMHYECKOH — mocymo#t  u
1abopaTopHBIM obopymoBanmem, a Takke npaBuia oOpallleHus c
BCIIECTBAMU B COOTBETCTBUH ¢ HHCTPYKIUAMH 10  BBINOJHEHUIO
NabOPATOPHEIX  XUMUYECKHX OIBITOB IO TONYYEHHIO M COGUPAHHIO
ra3000pasHbIX BemlecTs (aMMuaka u YTJIEKHCIIOTO ra3a);

MPOBOAUTE  peakuuw, MONTBCPXKAAIOIINE  KAYECTBEHHBIH  COCTAR
Pas/IMIHBIX BEINECTB: PAaco3HABATH OBITHLIM MYTEM XJIOpUJ-, GpoMHI-,
MOAUA-, KapOoHaT-, Qocdar-, CUIIMKaT-, cynbhar-, THIPOKCUI-UOHBI,
KATHOHBI aMMOHHUS M MOHBI H3YYeHHBIX METaJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPraHHYECKHX BEIIECTB;

TPUMEHATH OCHOBHBIE ONEPALHH MBICIUTENLHON JAEATEJIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHe, 00001enwe, CUCTEMATH3aLUI0, BBISBJICHUE
TIPUYMHHO-CIEACTBEHHBIX CBA3CH — g U3YYEHUSI CBOHCTB BELIECTB U
XUMUYECKUX peakiui, CCTECTBCHHO-HAYYHBIE METONBl [O3HAHMS —
HabJroieH e, M3MEPEHHEC, MOJCIHPOBAHHE, SKCIEPHMEHT (peasibHBIH ©
MBICJIEHHbI).
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