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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBareNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B GI'OC OO0, a takxe Ha ocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IPENoJIaBaHusl Y4eOHOIro
npeaMmera «XuMHs» B 00pa3oBaTeNbHBIX — opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MpEACTABJICHHE O LIENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYUYAIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIycMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM MpOorpaMMbl MO XHMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUS XUMHUU C YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarImmxcs, ONpenesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yipTaTaM OOydYeHHs XMMHUH Ha YpPOBHE ILeJiel H3y4yeHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOCHHIO yU4E€OHOTO COJICP KAHMUSI.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeJCcTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUS r100aJbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH I CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmeid u (YyHKIHOHATHLHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKAa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyuJarommxcs;

CIocoOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJad B
HKOJIOTHYECKOE 00pa30BaHNEe 00YJIAIOITUXCS.

JlanHbIie HampaBiieHUs B O0YYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICTIEHHOM JTarle
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMIUMHKCS CHCTEMBbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOM XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHATHI
OPTraHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIaIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJICMEHTE M BCIHIECTBE U CHUCTEMbl MOHITHI O
XUMHU4Yeckor peaknuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbI IIO
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUHW HA OCHOBE TEOPETHUUYECKHUX
MPECTABICHUN Pa3HOTO YPOBHA:

— aQTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHSA K JAPYroMy, BBIIOJHSASA (PYHKIIUM OOBICHEHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMEe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJCTABICHUS O XHUMHUYECKON COCTaBJIAIONICH HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM IPUPO/Ibl, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bunonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XUMHUHU TIPOUCXOAUT (POPMHUPOBAHHE 3HAHMK OCHOB
XUMHUYECKOM  Haykd Kak oO0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUINMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHHU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATEIIHBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON  ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIIeCTBAaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHHMM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHUE NTPHUOOPEIIN TaKue IeJTH, KaK:

— (opMHUpOBaHHE HWHTEUICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIaNTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYeCKOe NPHOOIICHHE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (QOPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaronMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEIBbHOCTH, TO3HAHUS U
CaMOIO3HAaHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMM), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUIOB AESATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH M OICHUBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYYEHHbIC TPHU U3YUYEHUU
XUMUH, TPUMEHSTh UX TPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYJI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHWMHYECKHUX 3HAHUW JI BBIPAOOTKH ASKOJOTHYECKH
11eJ1eco000pa3HOro TMOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tipoduisi W  HaNpaBJICHHOCTH
JadbHEUIIero o0y4eHus.

OO6miee yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XUMHUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. duU3nMUecKUE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O METOAAaX MO3HAHUA B XUMUU. YHUCTHIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TIOCTOSTHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBas 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUM.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI] BellecTBAa. Pacyérel 1o
dbopMynamMm XUMHUYECKUX COSAMHEHUI.

@u3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiui (COeTMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUu
U npuéMamMu oOpalleHus ¢ J1abopaTOpHBIM O00OPYIOBaHUEM, H3YYCHHE H
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHrne pu3ndeckux (TUIaBJIeHUE BOCKA, TassHUE Jib/Ia, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHHEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBaHuu, B3auMOICHUCTBHE
xenesza ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKH IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNE MOJIeNIeld MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciaopoma. CriocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuTOTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit d3pPexT XUMUYIECKON peakluu, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMeHT M mpocTtoe BemecTBO. HaxokaeHune Boaoponaa B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KucioTsl v comu.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBopsl.
HaceolllleHHbIE U HEHACBIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBast 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4elloBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcuapl. Knaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHBIEC, KHUCIOTHBbIC, amM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccuduxanuss OCHOBaHMM: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. @uznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCcTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Howmenknatypa comneid. PuU3MUECKME€ U XUMHUYECKHE CBOMCTBA
conei. [lomyuenue come.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABaHME W HU3YYCHUE CBOICTB KHUCIOpPOA,
HAOJIIOICHUE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3llaMM OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUeE,
pacno3HaBaHWE€ M M3Yy4YE€HHE CBOMICTB BOJOpoja (TOpEeHHE), B3aUMOCHCTBUE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOxkHO MCIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pPAcTBOPEHHS BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKM MHJHUKATOPOB B pACTBOpax KHUCIOT M IIEJIOYEH, U3YYCHHE
B3aumojericTBusl okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIMN HEUTPAIU3ALNUY, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajyla JpPyrMM HW3 PacTBOpa COJIM, PELIECHUE
AKCIIEPUMEHTAJIBHBIX 33Ja4 N0 Teme «BaxHeWime KiacChl HEOpPraHMYECKHUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHTOoB JI. . MenneneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBSI3b.
OKHcIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCU(pUKAIIMNM XUMHYECKUX 3JIeMeHTOB. [loHsatue o
Ipynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEI0YHO3EMETbHbIE METaJUIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnonnueckuit 3akoH. [leproandeckas cucTteMa XUMHYECKUX JJIIEMEHTOB
H. W. Menneneea. KoporkomepuogHas W JUIMHHONIEPUOIHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
Ilepyonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue dIeKTPOHHBIX 000JI09YEeK aTOMOB IEepPBBIX 20 XUMHUECKUX SJIEMECHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI paiiyca aTOMOB XHMHYECKHX SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U pPa3BUTHUS HAyku U npaktuku. [. I. MenneneeB —
YUYEHBIN U TPAKIAHUH.

Xumudeckass cBsi3b. KoBajeHTHas (ToyisipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccel OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

H3y4eHHe 0Opa3lloB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MeXNpeAMETHBIX CBS3EH MPU M3YUYCHUU XMUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTJIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KIacCHUUKAIUi, IEePUOTUIHOCTD,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (U3UYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
ITOJIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalus, KalbIUsi U WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIO)KEHHUEM 351eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHYECKOU CBA3U.

Kimaccupukanuss W HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHEHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IMYHBIM HpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3(PdeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIEMEHTOB, IO
o0OpaTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn xuMUYeCKOW peakiuu. [lonstre 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XMMHYECKHX peakuusX. [loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecuU. PaKTOphI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEINILHBIE  PEaKlUU, JJICKTPOHHBIM OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTPOIUThl. KaThoHbl, aHMOHBI. MexaHu3M JUCCOLMALHUHM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB M HEMETAIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCICAOBAHHE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3IMYHBIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOLUUAIMU KHUCIIOT,
mIesIo4eit u coseit (B0O3MOKHO UCIIOIb30BaHUE BUIEO MATEPUAJIOB), IPOBEACHHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Tra3a, oOpa3oBaHHUE BObI), OIBITOB,
WUTFOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropenue, peakuuu pa3ioXKeHus, COCIMHEHUS ), pacro3HaBaHKE
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHue u GU3NIecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJJIaMH, HEMETaulaMH, LIeIo4aMu). XJIOPOBOIAOPO.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpraHu3M 4YelloBeKa. BakHellime XJIopHuabl U UX
HaXO0XJICHUE B IIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOIU(PUKAIUYA KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢Gu3MYecKue U XUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUE W
XUMUYECKHME CBOMCTBa (0OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUYECKUE PEAKITUH, JICKAITUE B OCHOBE MPOMBIIIJICHHOTO
crioco0a TMoMy4deHus: cepHoil KUcIOThl. [Ipumenenne cepHoit kuciotel. Comnu
CCPHOI KHCIIOTB, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHU B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIEC O, 3arPSA3HEHHE BO3/1yXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, pusndeckue U XuMruieckue cpoiictpa. KpyroBopor azora B nmpupo/e.
AMMHaK, ero pU3nYecKue U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KadectBenHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIJIOTa, €€ MOIy4YeHUeE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCIIOT W crnenuduieckue). Vcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsI3HEHNE BO3/yXa, TOYBBI
u BojioéMoB). docdop, amnorpornHbie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun docdhopa (V) u  dochopnas xkucnora,
du3nueckre U XMMUYECKUEe CBOMCTBA, norydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka anemeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOAU(PUKALUUA, PACTIPOCTPAHEHHE B MPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouusi. KpyroBopor yriepona B npupoae. Okcuibpl yriepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHME HA KUBBIC OpPraHU3MBI,
MOJIYYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (UMYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4yeHHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHMYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [IpupopHble HCTOYHHMKH  YTIAEBOAOPOAOB  (YToOJb,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYEeCKH BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAHUUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usnyeckue W XUMHUYECKUE CBOWMCTBA, MOJYyUYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIICHHOCTH. Baxkueime cTpouTenbHble MaTepuaibl: KEPaAMHKA,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe O0Opa3I0oB HEOPraHWYECKHUX BEIECTB, CBOWMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPHUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolirue (PuU3ndecKkue U XUMHUUIECKHE
CBOWCTBA TaJOT€HOB M WX COCIMHEHHH (BO3MOXKHO HCIOJb30BaHHE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3namMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3ramMu cepbl U €€ COCIUHEHUSAMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabharT-uoH W HaOMIOIeHWe TMpu3HaKa e¢
MIPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMMAaKa, TMPOBEICHHWE KAYECTBEHHBIX DPEAKIMA Ha HOH



aMmMmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHATIOB), H3YUEHHE MOJCICH KPUCTATUHYECKUX
pemérok anMaza, Tpaduta, ¢yiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHHWE W HM3y4YCHUE CBOMCTB
YIJIEKUCIOTO Ta3a, IPOBEJACHHE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeilme HeMeTauIbl 1 UX COSTUHEHUSY.

MeTaJiIbl 1 X COEAMHEHHUS

OO6miass xapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX T0J0KeHUs B [lepronueckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi arToMoB. CTpoeHHEe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN PsIT
HANPsDKEHUM MeTauioB. PHU3MYECKME M XUMHYECKHME CBOMCTBA METAJIJIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[Ilemounble  MeTauibl:  MoJio)keHWEe B lleproamueckor  cucreme
XuMu4deckux 3yemMeHToB J[. 1. MenaeneeBa, CTpOEHHE NX aTOMOB, HAXOXKICHUE
B npupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBA (HAa NIpHMEpPE HATPUS H
kamust). Okcuapl M THAPOKCHABI HATPUS U Kajnus. [IpuMeHeHHe IeIOYHbIX
METAJUIOB U UX COCTMHECHUH.

[[lemoyHO3eMENBbHBIE METAIbl MarHMd W KaJbLUMM: IIOJIOXKCHUE B
[lepuomnueckont cucreme xumudeckux osnemeHToB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAXOXJAEHHE B mpupoge. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaibliusa. Baxkneiime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB [[. M. MennaeneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nomoxenue B [leppognyeckon cUCTEME XUMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUUYECKHEe CBOMCTBa xkene3za. Okcuapl, THApOKCcHaAbl U conu keneza (1) u
xenesa (111), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKCnHepuMeHm:

O3HAKOMJICHHE ¢ oOpa3laMHd METa/UIOB M CIUIaBOB, MX (HDU3NYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MIPOIECCAa TOPEHUS JKEJE3a B KUCIOPOIE
(BOBMOXXHO HCMOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KEJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMW HaTpus, Kaldus W KajablHs (BO3MOXKHO
HCIIOJB30BAaHNE BHICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOKMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTAIbHBIX
3a7ad4 1o TeMe «Bakaeimme MeTaniabl 1 UX COCIMHEHUS).

XuMHS M OKPYKAKOLIAA cpeaa



BemiectBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpebl (MpeeabHas JomyCcTuMas
KOHIIeHTpamusi  BemiectB, pgaigee — IIJIK). Ponp xumum B pelreHuu
AKOJIOTHYECKUX ITPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTEPHAIOB (CTEKJIIO, CTUIABbI METAJIIOB, MIOJUMEPHBIS
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanuzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CHUCTEMHBIMH JJI1 OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OOG1ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIacCU(pUKAIuUsi, TMePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusuka: Marepus, aToM, 3JICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
M30TOIIbI, PaJMOAKTUBHOCTb, MOJICKYJa, SJEKTPHUUYECCKUM 3apsiji, MPOBOJIHUKH,
MOJYTIPOBOAHUKH, JUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEI0, O00BEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYeCKass peImETKa, CIUIaBbl, (PU3HYECKHUE BEIMYMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTAaTEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE IMOPOMIBI,
TIOJIC3HBIE HCKOTIaeMBbIe, TOILTUBO, BOJTHBIE pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWS TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI TMPOrPaMMbl OCHOBHOTO OOMIETro
o0pa3oBaHMsI JOCTUTalOTCS B XOJ€¢ OOy4YeHHs XMMHHM B E€IUHCTBE Y4YeOHOU U
BOCITUTATEIBHON ESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJBTYPHBIMA M JIyXOBHO-HPAaBCTBEHHBIMU I[€HHOCTSIMHU, NPUHATHIMU B
oOlliecTBEe TMpaBUJiaMM W HOpPMamMH TOBEACHUS W CHOCOOCTBYIOT IMpolleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIHUXCS.

JIn4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIlMi U
pacHIMpeHne ONbITA EATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTYECKOTr0 BOCTIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HACIIEJIMI0, MOHUMAHUS 3HAYCHHS] XUMHYECKOW HAayKd B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HH(OpMaluen o
NEPENOBhIX JOCTIKEHUAX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEICTaBICHUS O COIHUAIBHBIX HOPMaxX W TMpaBUJaX MEKINYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEILCKOM, TBOPUYECKOM W JAPYIMX  BHJAxX
JeSTeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JESITENbHOCTH MpU
BBITIOJIHEHUM Y4Y€OHBIX, ITO3HABATENIbHBIX 3a7a4, BBIIIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TMPOIECCE OTOM Y4YEeOHOW JIeATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJCHUE U TIOCTYNKM CBOMX TOBapUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE U XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTAaBIISIOIINE
OCHOBY JIJII IOHUMAaHUS CYITHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUSI TPHUPOJIbI, B3aUMOCBA3SX UEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA TIOJyYCHHE HOBBIX 3HAHUH 10
XUMHH, HEOOXOJIHUMBIC I OOBSCHEHUsS HAOJIOJAEeMBIX IMPOIIECCOB M SIBJICHUM,
MO3HABATENbHON, MH(MOPMAIITMOHHOW M YUTATENBCKOW KYJIbTYPbl, B TOM YHCIE
HABBIKOB CaMOCTOATENIBHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOM, JIOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYy4YeHHI0O U TO3HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K  CaMOOOpa30BaHUIO, TMPOEKTHOM ¥  HCCIEN0BATEIHCKON
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABJICHHOCTU W yPOBHSA OOy4YEHUS B
JaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTU W3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBHA U
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOTOJIsSI, HAPKOTUKOB, KypEHUS ),
HEOOXOAMMOCTH COOJIONEHUsT TpaBWI 0O€30MacHOCTH TpW  OOparieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHON KU3HH,



5) TpyA0OBOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUICCKOMY U3YYCHHIO TIPOdECCHil M Tpyia pa3IndHOTO poja,
yBOKEGHHE K TPYIAy U pe3yiabTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHs MPEIMETHBIX 3HAaHWUK MO0 XHMHH, OCO3HAHHBIA BBIOOP
WHIUBHUIYAIEHON TPaeKTOPHUH MPOJAO0DKEHUS 00pa30BaHUs C yUYETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeTHOW MPOECCUOHATBHON MEATEIBHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ecCHOHATLHOM cpeie;

6) 3K0JOTrNYeCKOro BOCTIMTAHUS

AKOJIOTHUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K TPUPOJE KaK HCTOYHHKY
KU3HU Ha 3emIie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOrO0 00paza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3NIECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTU COOIOCHUS
npaBmil 0€30MacCHOTO TOBEACHHS MPH paboTe C BEIIeCTBAMHU, a TakkKe B
CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U YKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOJIydaeMble MPU M3YYCHUH XUMHH, IS
pEIICHNUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEAOH, IS TIOBBIIIICHUS
YPOBHSL  DKOJOTMYECKOM  KYJIbTYypbl, OCO3HaHUs TJIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEeM M MyTeM WX PEIICHHs] MOCPEICTBOM METOJIOB XHWMHUHU,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBAThCSI M B ITO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COIMATBHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pE3YylIbTaTOB BBIICISIIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHPOBO33PEHUS OOIICHAY4YHBbIE TMOHATUA (3aKOH, TEOpHs,
PUHIIUI, TUTIOTE3a, (GaKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
Hay4YHOW KapTHHE MUpA, U YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOpHIE OOECIEUYMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NeSITETLHOCTH.

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

ba3oBble 1ornyeckue AeMcTBUA:

YMEHHS HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHHUU
3HAHWUW: PaCKPHIBATh CMBICI XMMHUYCCKHX TOHATHN (BBIICIATH MX XapaKTepPHBIC
[PU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTMMHU IMOHATUSAMH), UCHOJb30BATh
TOHATHS 711 OOBSCHEHUS OTACITBHBIX (DAKTOB U SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUU TSI KIACCU(PUKAIMNA XUMHYCCKHX BEIISCTB M XUMHUYCCKUX PEaKIIHi,
yCTaHABIUBATh TPUYUHHO-CIICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH W3YYCHHS,
CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTUBHBIC, ISyKTHBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TPOIECCe IO3HAHUS TMOHATUS (NpEeIMETHBIC U
MeTarpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
PeoOpPa3OBHIBAThH MIUPOKO MPUMEHSIEMbIC B XHMHH MOJICIbHBIC TIPEICTABICHUS —
XUMHYCCKANA 3HaK (CHMBOJI 3JIeMEHTa), XHMHYeCKas ¢GopMylia ¥ ypaBHCHHE
XUMHYECKON peakIny — MPU PEIICHHH y4eOHO-TTO3HABATEIBHBIX 33]1a4, C YUETOM
ATUX MOJCIBHBIX IMPEICTABICHUA BBISBIATh W XapaKTEPHU30BaTh CYIIESCTBEHHBIC
MPU3HAKN H3y4aeMBbIX 00bEKTOB — XUMHUYECKUX BEIICCTB M XUMHUYECKUX PEAKITHHA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3y4aEMBIX MPOIIECCaX U SIBICHUSX.

ba3oBble ucciaeaoBarebCcKue 1eiCTBUA:



YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHWA, a TakXKe B KaueCTBE OCHOBBI Il (OPMHPOBAHUSA THUIOTE3bI 110
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre ONbITa MO IUJIAHUPOBAHMIO, OPraHU3allid U IPOBEICHUIO
YUYEHMUYECKHX DJKCIEPUMEHTOB, YyMEHHE HaOIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yiabTaT, (hopMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOWpaTh, AHATU3UPOBATH M HWHTEPHPETUPOBATH HHGPOPMALIUIO
Pa3IUYHBIX BUJOB U POPM MPEACTABICHHUS, MOTYyYaEMYyIO U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs JIUTEpaTypa XUMHYECKOTO COJEp’KaHUs, CIPABOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTHYECKH OLIEHUBATh IMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

yMEHUE NPUMEHSTh Pa3IMYHbIE METOJIBI M 3alpoChl NPU TMOUCKE U 0TOOpe
uH(pOpPMAIIMM ¥ COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJIs BBIMOJIHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a/1a4 ONpPEACIEHHOTO THUIA, TPUOOPETEHUE OMbITAa B
0o0JIaCTH  MCTOJB30BaHUSI  HUH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOM aKTHUBHOTO KCIOJB30BAHUS PA3IUYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTHUMAIBbHYIO (OpMY MpEIACTaBICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH PEIIAEMbIE 3a/ladyd HECIOKHBIMU CXEMaMHU,
auarpaMMamu, Ipyrumu opmamu rpaduki ¥ UX KOMOUHAIUSMU;

yMEHUE WCIOJb30BaTh M aHAIM3UPOBATH B IIpollecce y4yeOHOU U
UCCJIeI0BATENLCKON JCATENBHOCTH UH(GOPMAIIMIO O BIMSHUMU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPaHCIOpPTAa Ha COCTOSIHUE OKpYKArolel MpUpoIHON
CpEIbl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHHUSl 3aJlaBaTh BOINPOCHl (B XOje auanora W (Wid) AUCKYCCHH) TIO
CyIIECTBY  OOCyXJaeMol TeMbl, (HOpPMYyIUpPOBaTH CBOM  MPEHJIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

YMEHUS  MPEACTaBIATh  TMOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEILHOMN
JeSTEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeliaTh MPe3eHTAIUIO
PE3yIbTATOB BBIMIOJHEHUS XHMUYECKOTO JKCIEepuUMeHTa (J1abopaTOpPHOTrO OIIbITA,
n1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHUS y4yeOHOTO COTPYJIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHOM M HCCIEAOBATENIbCKOW  JEATEIBbHOCTH  TPU  pPEUICHUU
BO3HUKAIOIIMX TPOOJIEeM HAa OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (00CykJ1eHus,, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUH, OMNpeAelieHne KPUTEPUEB IO OIICHKE KadecTBa
BBITIOJIHEHHOHM paOOTHI U APYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CaMOCTOATEIBHO OIPEACNATh ILENU ACATEIbHOCTU, TUIAHHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U TIPH HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTLHOCTD, BEIOMPATh Hanbosiee A((HEKTUBHBIE CIIOCOOBI PEIICHUs] YICOHbBIX U
MO3HABATENIbHBIX 3a/a4, CaMOCTOATEIbHO COCTaBIATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM QJITOPUTM JCUCTBUU MPU BBIIOJIHEHUHM 33JaHUM C YYETOM
MOJTyYeHHUSI HOBBIX 3HAHUN 00 M3ydaeMbIXx OOBEKTaX — BEIIECTBaX M PEAKITUSX,
OIICHHBATh COOTBETCTBHE TMOJIYYCHHOTO pe3yJjbTaTa 3asiBICHHOW II€NId, yMEHHUE

HCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, [IPEIJIaraeMbl€ B YCIOBUU 3aJaHUN.
HPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTEIbHOTO
coliepKaHUsl, YCTAHOBJIEHHOTO JaHHOW QenepanbHOl pabouell NporpaMMmon,
BBIJICJIAIOT: OCBOCHHbBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHMS, YMEHHUS U CIOCOOBI
nercTBuil, crenuduyeckue I8 NpeaIMeTHOM obmacth  «XuMHUS», BHUIBI
NEATEIBHOCTH [0  TOJYYEHHI0 HOBOTO 3HAHUS, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xon1iy oOyueHus B 8 kj1acce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHH: aTOM, MOJEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPO/IHAS), BaJICHTHOCTh, OTHOCUTENbHASL ATOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAs Macca,
MaccoBasi J10JIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCH/JI, KHCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMUYECKasl peaKkius, KIacCU(PUKALUS PEeaKlMid: peakiuu
COCAMHEHUs, PEAKIUU PA3JOKEHUS, PEAKIHH 3aMEIICHUS, pPEeaKUuu
oOMeHa, 3K30- U IHAOTEPMUUYECKUE PEAKIUH, TeIIOBOM A(h(PeKT peakiuu,
AP0 aToOMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTa b, PaJUYC
aToMa, XMMHUYECKas CBs3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJIEHTHAs CBSI3b,
MOHHAs CBS3b, MOH, KATUOH, aHWOH, PacTBOP, MaccoBas JI0Jsl BEIIECTBA
(IporeHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHA U
IPUMEHSTH 3TU NOHATHUSA IPU ONMMCAHUY BEUIECTB U UX MPEBPALLICHHUII;

e HCIMOJb30BATh XHWMUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUus (opmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAeNATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENEHb  OKHCJIEHHS  DJIEMEHTOB B  OHMHApHBIX  COCAMHEHUSX,
IPUHA/JIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIAcCy COEAUHEHUN 10
dbopmynam, BHI XHUMHYECKOM CBsi3u (KOBajJeHTHasT W HWOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbIci llepuognueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHWE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mosiokeHust B Ilepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BENIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaapo;

e OINKCHIBATh W XapakTepuszoBaTh TabmuuHyio ¢dopmy I[lepuonnueckon
CUCTEMbl XMMHUUYECKUX DJJIEMEHTOB: pa3linyaTh TMOHITUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», mansie u
OOJNBIIIME TIEPUOJBI, COOTHOCHUTH OO0OO3HAYEHHS, KOTOPhIE HMMEIOTCS B
tabiuie «llepuoguyeckas cucremMa xXumuuyeckux osnmemeHtoB J[. U.
MeHneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps[ sipa, 00Iee YUCIIO JIEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJacCCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HECOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakluu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETIOBOMY (D deKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIECTB
pasIUYHBIX KIIACCOB, MOATBEPIKAAs OMUCAHUE HPUMEPAMU MOJICKYIISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;



POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKaHUS XHWMUYCCKUX TMPEBpAIICHUA B
Pa3IMYHBIX yCIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJIAPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »JJeMeHTa 1o (dopmyie
COEIUHEHMSI, MACCOBYIO JIOJTIO BEIIECTBA B pacTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUECKON peaKIInH;

NPUMEHATH OCHOBHBIC OIEPAIIMHA MBICIUTEIBHON JACSITEILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIO0, KIACCU(PUKAIIUIO,
BBISIBJICHHE TPUYUHHO-CJICICTBEHHBIX CBS3CH — I M3yYEHUS CBOWCTB
BEIICCTB M XHUMHYECKHX pEaKIHMid, E€CTCCTBCHHO-HAyYHBIC METOIBI
NO3HaHWsI — HAONIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHHUE, SKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN );

clieoBaTh ~ TpaBWJaM  TIOJB30BaHUS  XUMHYECKOHW  TMOCYIOW U
7ab0paTOpHBEIM O00OpYIOBaHUEM, a TaKKe TMpaBUiIaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH 110 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TIOJYYEHHI0O M COOUpPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO
PAaCTBOPOB C OIPEICIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO BEIECTBA,
IUTAHUPOBAaTb W TPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, henondraaenH, METHIOPAHX U IPYTHE).

K xonIy oOyuenus B 9 kj1acce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBATh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJId, WMOH, KAaTHUOH, aHWOH, IPOCTOE BEILIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl peaKkilysi, XUMHUECKasi CBsI3b, TEIJIOBOU 3 heKT
peakiuu, MOJb, MOJIAPHBIA  O0BEM,  PAcTBOpP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs JUCCOLUALMSA, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE W
HEeoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCJIMTEIb,  BOCCTAHOBHUTEJb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aJUTOTpOMUs, aMPOTEepPHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, MOHHAs,
METAJUIMYECKAsi), KPUCTAJUIMYECKAs] PpEIIETKA, KOppOo3us METAJIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOM pEaKluu, IMPEIeIbHO JOIyCTUMAs
koHueHTpanus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XWUMHMYECKUX IIOHATUUA U
IIPUMEHSATH 3TU ITOHATHS IPU ONMMCAHUU BELIECTB U UX MPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJIi COCTaBJCHHUS (HOpMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XUMUUYECKHUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIuHEHUW 1Mo (opmyiiaMm, BUI XUMHUYECKON
CBS3M (KOBAJICHTHAS, HOHHAS, METa/UIMYCCKas) B HEOPraHMYCCKUX
COCAMHCHHUSIX, 3apsil HOHA 110 XMMUYECKOi (opMylie, Xapakrep cpeibl B
BOJHBIX PACTBOPAX HEOPTaHMYCCKUX COCAMHCHUH, THI KPHCTAIINYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cMbIci llepuognueckoro 3akoHa J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IOHMMAaHWE: ONUCHIBAaTh M XapaKTEpPU30BaTh
Tabmmmunyto dopmy Ilepromnyeckoit CHCTEMBI XUMHUYECKUX SJIEMEHTOB:



paznuyaTh MOHATUS «IJ1aBHasg mnoAarpynna (A-rpymnma)» U «mnodoyHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME TEPUOJABI, COOTHOCUTH
0003HaueHHUs, KOTOphlE HMEIOTCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsia  f1pa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenesnieHue UX MO BJICKTPOHHBIM CJOSIM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB U WX COCIUHEHUHN B
npenenax MajbIX MEPUOJIOB U IJIaBHBIX MOATPYII ¢ y4ETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE PEaKIUU (MO YHUCIYy M COCTaBy YYacTBYIOLIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(DQeKTy, M0 U3MEHEHHUIO CTENEHEeW OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOUIME M CHEHU(PUUECKUE XHUMHUYECKUE
CBOMCTBAa TNPOCTHIX M CIOXHBIX BEIIECTB, IOATBEPXKIAsi OIKMCAHUE
OpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITnii;

COCTABJISITh YPABHEHUS DJIEKTPOJIMTUYECKOW JAUCCOLMAIMU  KHUCIIOT,
IIEeJIOYEH U COoJIeH, MOJIHbIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS peaKIui, MOATBEPKAAONINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIni;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHYECKUX TIPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO ~ MacChl
BEIIECTB, MACCOBYIO JOJIO XHUMHYECKOTO JJIeMEHTa 10 ¢opmyIe
COEIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

coOno/IaTh  MpaBWjia  TOJIb30BAHUST ~ XUMHUYECKOM  TOCyIoM |
nabopaTOpHBIM  00OpYy/IOBaHMEM, a TakkKe TmpaBwia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH 110 BBIMOJHEHUIO
Ta00pPATOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHI0O M COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMH, TMOATBEPXKAAIONINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPUI-, OpOMUJI-,
uonua-, kapobonar-, Qocdar-, cuimukar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTUOHbI aMMOHUSI U MOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTaHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIC OMEPAIMN MBICIUTEILHON EATEIbHOCTH — aHaJIN3
U CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHCTEMAaTHU3aIlUi0, BBISBICHUC
MPUYMHHO-CJICJACTBEHHBIX CBA3€H — JIJI1 M3YYCHHsS] CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHUS —
HaOIIOZICHUE, M3MEpPEHUEe, MOJACIMPOBAHUE, DKCIIEPUMEHT (peasbHbI U
MBICJICHHBIN )



TEMATHYECKOE IINTAHUPOBAHUE

8 kmacc
No
/1 HasBanue tem KonnuectBo 4acos
BCETO U3 HUX
1/p /p
1 Baenenue 2 1
2 XuMHYecKue DJJIEMEHThl U BEllecTBAa B CBET€ aTOMHO- 14 1
MOJICKYJISIPHOTO YUCHHS
3 XUMUYECKUE pEaKIUH.  3aKOHBl COXPAaHCHHS MAacChl U 5 2
SHEPIUH.
4 MeToapl XUMHUH. 2 1
5 BemectBa B okpy:karolei Hac IpUPOJIe U TEXHUKE 5 1 3
6 ITonstue o razax. Bo3ayx. Kucnopon. I'openue. 6
7 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSAMHEHU. 11 4 1
8 CrtpoeHue aToma. 3
9 Ilepuoguueckuit  3akoH u  llepuommueckas  cucrema 3
xummudeckux snemeHToB J[. . MeHnneneena.
10 CTpocHueE BelecTBa 4
11 XHUMHUYECKUE PEaKIIMK B CBETE AJIEKTPOHHON TEOPHH. 4
12 Bonopona - poskaaroniuii BoJgy U SHEPTHIO. 3 1
13 I"anoreHsl. 6 1 1
14 Peseps. 2
Hroro 70 10 7




9 kimacc

Ne HazBanue Ttem Konngectso yacos
n/n BCETO W3 HUX
1/p /p K/p
1 [ToBTOpEHNE HEKOTOPHIX BOMIPOCOB Kypca § Kiracca 2
2 XUMIYECKUE PEaKIX M 3aKOHOMEPHOCTH MX TPOTEKaHUs. 3 2 1
3 PacTBopsl. Teopust AIEKTPONUTHIECKON AHCCONHAIIH 12 2 1 1
4 O01mas XapakTepHUCTHKA HEMETAIIOB 3
5 [Toxrpymma KucIopoa U ee THIIHIHEIEC TPEICTaBUTEIN 7 2 1
6 [oxarpymma a30Ta U ee THIHYHBIEC IPEICTABUTENN 7 1
7 [oxrpymma yraeposa u ee THIHYHBIE IPEICTAaBUTEIH 8 2 1 1
8 O0bmme cBefieHnst 00 OPraHMYECKIX COSTUHEHHUAX 9 1
9 OO611MEe CBOICTBA METAIIOB 3 3
10 MeTasutsl TJIaBHBIX U TOOOYHBIX OATPYIIIT 8 7 1 1
11 UenoBeK B MUpE BEIIECTB 3 1
12 [Tpon3BOACTBO HEOPraHMYECKIX BEIIECTB U MX IMPUMCHEHHUE 3 1
14 Peseps.
Uroro 68 20 6 4
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