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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B GI'OC OO0, a takxe Ha ocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTIMM IMPENoJIaBaHusl y4eOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumum Aa€T MpEACTABJICHHE O LIENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYUYAIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4E€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuy TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO y4E€OHOTO COJICP KaHMUSI.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPAICHUIX
SHEPTruu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIAX PEHICHUS I100aJbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alli  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (yHKIMOHATLHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPHUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTarle
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOM XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHATHUI
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHbI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIIOJHSAS (PYHKIIUM OOBICHEHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHWMHUYECKOM COCTaBJAIONICH HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Abl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4EOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«bnonorusa. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATEIBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUM IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHUE TTPHUOOPEII TaKue I1eJTH, KaK:

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYeCKOe IPHOOIICHHE
00yJaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaronMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEeIBbHOCTH, TO3HAHUS U
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHHH OOBSCHATH M OICHWBATH SIBJICHUS



OKPY’KaroIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYyYEeHHbIC MPHU U3YUYEHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHWMHMYECKHUX 3HAHUW JUI BBIPAOOTKH ASKOJOTHYECKH
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduisi W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. duU3nMyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [[oHATHE O METOAAaX MO3HAHUA B XUMUU. YHUCTHIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumnueckas (opmyna. BalleHTHOCT, aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHUH.

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

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUH
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne (pu3ndeckux (TUIaBJIeHUE BOCKA, TasHUE Jib/Ia, PACTUPAaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3oKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKU IIOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. Haxoknenue kucimopoga B MpuUpojae, (PuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kuciopoma. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHas MOAU(PUKALIHS KUCIOPO/Ia.

TermnoBoit d3hPexT XUMHUYIECKON peakiuui, TEPMOXUMHUUYECKUE YPAaBHEHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMeHT M mpocTtoe BemecTBO. HaxokaeHune Bomoponaa B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE U HEHACBIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PpPACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcuanl. Knaccudukanms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHbIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

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

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

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCJIOpPOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABAHME W HU3YYCHUE CBOICTB KHUCIOpPOA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMl OKCHJIOB U OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHeE,
pacno3HaBaHWE M HM3YyYE€HHE CBOICTB BOJOpoja (TOpeHHE), B3aUMOICHCTBUE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOoxkHO MCTIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOEHHOCTEW pacTBOpEHUsS BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKM MHJHUKATOPOB B pACTBOpax KHUCIOT M IIEJIOYEH, U3YYECHHE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KMCIOTHI, KUCIOT C
METAJUIAMU, PEAKLINN HEUTPAIU3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 33Ja4 10 Teme «BaxHeWime KiacChl HEOpPraHMYECKHUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHcaAnTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHBIE U IIEJI0YHO3EMEIbHbIE METaJlIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunonnueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JJIEMEHTOB
H. W. Menneneea. KoporkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune dIeKTPOHHBIX 000JI0YEK aTOMOB IEepPBBIX 20 XUMHUECKUX DJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOTaM.
3nauenne Ilepuonuueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

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

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEaKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

H3y4eHHe 0Opa3lloB BEIIECTB METAIOB M HEMETAJIOB, B3aUMOJICUCTBHE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeAMETHBIX CBSI3EH MPU M3YUYCHHWU XMUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KIacCHUUKAIUi, IEePUOTUIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
TeI0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, ra3, (U3UYECKUE BEIIUYHHBI,
€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 peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUN B COOTBETCTBHHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Kimaccudukanmuss W HOMEHKIATypa  HEOPraHMYECKMX  BEIISCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM MpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3(PdeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX DJIEMEHTOB, IIO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIAOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYeCKOW peakiuu. [lonstre 006 0OpaTUMBIX U
HEOOpPAaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTeHHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

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

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

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHUYECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO UCIIOIb30BaHUE BUIEO MATEPUAJIOB), IPOBEACHHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropenue, peakuuu pa3JoXKeHus, COCIMHEHUA ), pacro3HaBaHKE
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBI0O KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u GU3nIecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpraHu3M 4YelloBeKa. BakHelume XJIopHuabl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOIU(PUKAIUUA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢(uU3MYecKue U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUIECKUE PEAKITUH, JICKAITUE B OCHOBE MPOMBIIIJICHHOTO
crioco0a TMoMy4deHus: cepHoil KHucIoThl. [Ipumenenne cepHort kuciotel. Comnu
CCPHOIl KHCIIOTBI, Ka9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIC IO, 3arPSA3HEHHE BO31yXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

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



npupoje, pusndeckue U XumMuieckue cpoiictsa. KpyroBopor azora B npupo/e.
AMMHaK, ero pU3nyecKue U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsi3HEHHE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorpornHbie Moaudukanuu docdopa, puznueckue u
xumuyeckue cBoiictBa. Oxcun docdhopa (V) u  dochopnas xkucmuora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemeHToB |IVA-rpynnel.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIE
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B MPHUPOJAE, (PU3NYECKUEe U XHUMUUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHE HA KUBBIC OpPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ coiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [IpupopHble HCTOYHHMKH  YTIAEBOAOPOAOB  (YToJb,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnyeckue W XUMHUYECKHUE CBOWMCTBA, MOJYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJI30BAHUE B
OBITY, B IPOMBIILICHHOCTH. Baxkueume cTpouTenbHble MaTepuaibl: KEPaAMHKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIMN Ha XJIOPHUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolrue (PrU3ndecKkue U XUMHUUYECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3namMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3ramMu cepbl U €€ COCIUHEHUSAMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabharT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKAHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMMAaKa, TNPOBEICHHWE KA4YEeCTBEHHBIX DPEAKIMA Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHUE MOJCIICH KPUCTALITHYECKUX
pemérok anMaza, Trpaduta, ¢yiepeHa, O3HAKOMJIEHHE C IMPOIECCOM
a7IcOpOLIMM pAcCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHHUs B [lepronueckoi CuCTeEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKAas KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HANPsDKEHUM MeTauioB. PHU3MYECKMEe UM XUMHYECKHME CBOMCTBA METAJIJIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XuMu4deckux 3yemMeHToB J[. 1. MenaeneeBa, CTpOEHHE NX aTOMOB, HAXOXKICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBAa (HAa NpUMEpPEe HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJUIOB U UX COCTMHECHUH.

[[lemoyHO3eMENBbHBIE METAIbl MarHud W KaJIbLUMM: IIOJIOKCHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nomoxenue B [leppognyeckoi cCUCTEME XMMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aToMa, HAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa xkene3za. Okcuapl, THAPOKCHAbBl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O3HAKOMJICHHE ¢ oOpa3liaMd METa/UIOB M CIUIaBOB, MX (HU3NYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WHU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJIbI, IPOIECCAa TOPEHUS JKEJE3a B KUCIOPO/IE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHWsl TUIAMEHHM HWOHAMU HaTpus, Kaldusg MW KajablHsi (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3a7ad4 1o TeMe «Bakaeimme MeTanabl 1 UX COCIMHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTUMas
KOHIIeHTpamust  BemiectB, pgaigee — IIJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAyYHbIN (akKT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIacCU(pUKAIUsA, TEePUOJUYHOCTh, HaOIIoACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
W30TOIIbI, PaJMOAaKTUBHOCTb, MOJICKYJa, SJEKTPHUUYECCKUM 3apsiji, MPOBOJIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEI0, O00BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWS TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHMsI JOCTUTalOTCS B XOJ€ OOy4YeHHs XMMHHM B E€IUHCTBE Y4eOHOW U
BOCITUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU
COLIMOKYJBTYPHBIMU M JIyXOBHO-HPaBCTBEHHBIMU I[€HHOCTSIMHU, NPUHATHIMU B
oOlliecTBe TMpaBUJiaMM W HOpPMamMH TOBEACHUS W CHOCOOCTBYIOT MpoIleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYaIOIIHUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllMi U
pacHIMpeHne ONbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HACIIEJIMIO0, MOHUMAHWS 3HAYCHHS XUMHYECKOW HAayKd B >KU3HU
COBPEMEHHOT0 O0OIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpPHON HH(OpMaluen o
NEPENOBhIX JOCTIKEHUAX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEICTAaBICHUS O COIHUAIBHBIX HOPMaxX W MpaBUJaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEILCKOM, TBOPUYECKOM W JAPYIMX  BHJAx
JIeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€SITENbHOCTH MpU
BBITIOJIHEHUM Y4Y€OHBIX, ITO3HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUY€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TMPOIECCE OTOM Y4YeOHOH JIeATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJCHUE U TIOCTYNKM CBOMX TOBapUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE U XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W COCTaBIISIOIINE
OCHOBY JIJII IOHUMAaHUSI CYITHOCTH HAay4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS TPHUPOJIbI, B3aUMOCBA3SX UEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA TIOJyYCHHE HOBBIX 3HAHUH 10
XUMHH, HEOOXOJHUMBIC I OOBSCHEHUsS HAOJFOJAeMBIX IPOIIECCOB M SIBJICHUM,
MO03HABATENbHON, MH(MOPMAIITMOHHOW M YUTATENBCKOW KYJIbTYPbl, B TOM YHCIE
HABBIKOB CaMOCTOATENIBHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOM, JIOCTYITHBIMA TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYy4YeHHI0O U TO3HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEI0BATEIHCKON
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTU W yPOBHSA OOYy4YEHUS B
JaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

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



5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUICCKOMY U3YYCHHIO TIPOdECCHil M TpyIa pa3IndHOTO poja,
yBOKEHHUE K TPYIAy U pe3yiabTaTaM TPYJOBOW IEATCIBHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMECHEHHs MPEIMETHBIX 3HAHWK 10 XHMHH, OCO3HAHHBIA BBIOOP
WHIUBHUIYAIEHON TPAeKTOPHUH MPOAODKEHUsS 00pa30BaHUs C yUETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeTHOM MPOPECCUOHATBPHON MEATEIHHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCcCHOHATLHON cpesie;

6) 3K0JIOTrNYeCKOro BOCTIMTAHNS

AKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIIECHHWE K TPUPOJE KaK HCTOYHHKY
KU3HU Ha 3emIie, OCHOBE €€ CYIECTBOBAHUS, TOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOr0 00paza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3NIECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTU COOIIOCHUS
npaBmil 0€30MacCHOTO TMOBEACHHWS IMPH paboTe C BEIIeCTBAMHU, a TakkKe B
CUTYAIUSX, YTPOXKAIONTUX 3I0POBBIO U YKU3HU JIIOJICH;

CIIOCOOHOCTH NPUMEHSTH 3HAHMS, MOJIydaeMble MPH M3YYCHUH XUMHH, IS
pEIICHNUs 3a/1a4, CBA3aHHBIX C OKPY)KAIOIICH MPUPOTHON CPEAOH, IS TIOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYypbl, OCO3HaHUs TJIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJeM M MyTeM WX PEIICHHs] MOCPEICTBOM METOJI0OB XHWMHUHU,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI M B ITO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COIMATBHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pe3yJlIbTaTOB BBIICISIIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHPOBO33PEHUS OOIICHAY4YHBbIE TMOHATUA (3aKOH, TEOpHs,
OPUHIIUI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax W MO3BOJSAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O LETOCTHOU
Hay4YHOW KapTHHE MHUpA, U YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS (TIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOpHIE OOECIEUYMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NeSITeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHHS HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHHUU
3HAHWUW: PaCKPHIBATh CMBICI XMMHUYCCKHX TOHATHN (BBIICIATH MX XapaKTepPHBIC
IPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU IMOHATUSMH), UCHOJB30BATh
TIOHATHUS 711 OOBSCHEHUS OTACITHHBIX (DAKTOB U SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUU TSI KIACCU(PUKAIIMN XUMHYCCKHX BEIISCTB MU XUMHUYCCKUX PEaKIIH,
yCTaHABIUBATh NPUYUHHO-CIICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH W3YYCHHS,
CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHBIC, ISyKTHBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMECHHE TPUMEHATh B TPOIECCE IMO3HAHUS TMOHATUS (IPEeIMETHBIC U
MeTarpeMETHBIC), CHMBOJIUYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B XUMUH,
PeoOPa3OBHIBAThH MUPOKO MPUMEHSIEMBIC B XHMHH MOJICIbHBIC TIPEICTABICHUS —
XUMHYCCKHNA 3HaK (CHMBOJI 3JIEMEHTa), XHMHUYeCKas ¢GopMylia M ypaBHCHHE
XUMHUYECKON peakiuy — MMPHU PEIICHHH y4eOHO-TTO3HABATEIBHBIX 33]1ad, C YUETOM
ATUX MOJCIBHBIX TMPEICTABICHUA BBISBIATh W XapaKTEPHU30BaTh CYIISCTBEHHBIC
MPU3HAKN M3yYaeMBbIX 00bEKTOB — XUMHUYECKUX BEIICCTB M XUMHUYECKUX PEAKITHH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3y4aeMBIX MPOIIECCaX U SIBICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:



YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHWA, a TakXKe B KaueCTBE OCHOBBI i1 (OPMHPOBAHUSA THUIOTE3bI 10
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUH;

npuOOpeTeHNe ONbITa MO IUJIAHUPOBAHMIO, OPraHU3allMd U IPOBEICHUIO
YUEHMUYECKHX DJKCIEPUMEHTOB, YyMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (hopMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIIATh OTUET
0 MpojIeJIaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHHUE BBIOWMpaTh, AHATU3UPOBATH M HWHTEPHPETUPOBATH HHGPOPMAILIUIO
Pa3IUYHBIX BUJOB U POPM MPEACTABICHHUS, MOTYyYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAS  JIUTEpaTypa XUMHYECKOTO COJEp’KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

yMEHUE NPUMEHSTh Pa3IMYHbIE METOJIBI M 3alpoChl IPHU MOUCKE U 0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJIs BBIMOJIHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a/1a4 ONPEACIEHHOTO THUIA, TPUOOPETEHUE ONbITAa B
0o0JlaCTH  MCTOJB30BaHUS  HUH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIAJICHUE KYJIBTYPOM aKTUBHOTO KCIOJB30BAHUS PA3IUYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpEACTaBICHUS
uHbOpMAIIUM W WUTIOCTPUPOBATH PEIIAEMbIE 3a/ladyd HECIOKHBIMU CXEMaMU,
JauarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE WCIOJb30BaTh M aHAIM3UPOBATH B IIpollecce Yy4yeOHOU U
UCCJIEI0BATEILCKON JACATENBHOCTH UH(GOPMAIIMIO O BIMSHUMU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPaHCIOpPTAa Ha COCTOSIHUE OKPYKAroIIel MpUpOIHON
CpeIbl.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHHUSl 3aJlaBaTh BOINPOCHl (B XOje auainora W (WId) AUCKYCCHH) TIO
CyIIECTBY  OOCyXJaemMol TeMbl, (HOpMYyIUpOBaTH CBOM  MPEHAJIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a/1a4H;

YMEHUS  TMPEACTaBIATh  TMOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEILHOMN
NESTEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeliaTh MPe3eHTAIUIO
PE3yIbTATOB BBIMIOJHEHUS XHMUYECKOTO JKCIEepuMeHTa (J1abopaTOpHOTro OIIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHUS y4yeOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMN
MO3HABATENILHOM M HCCIEAOBATENIbCKOM  JEATEIBbHOCTH  TPU  pPEUICHUU
BO3ZHUKAIOIIMX TPOOJIEeM HAa OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (00CykJIeHus,, 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 KOPPEKTHPOBATH CBOIO
JeSITeTLHOCTD, BRIOMPATh Hanboiee A((HEKTUBHBIE CIIOCOOBI PEIICHUs] YICOHbBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATEIbHO COCTaBIATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM QJITOPUTM JCUCTBUU MPU BBIIOJIHEHUM 33JaHUM C YYETOM
MOJIyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIXx OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBHE TMOJIYYCHHOTO pe3yJjbTaTa 3asBICHHOW II€NId, yMEHHUE

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



B cocraBe mnpeAMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
coliepKaHusl, YCTAHOBJIEHHOTO JaHHOW QenepanbHOl pabouell NporpaMMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIONIMMUCS HAyYHbIE 3HAHMS, YMEHHUS U CIOCOOBI
nevicTBuil, crenuduyeckue I8 NpeaIMEeTHOM obnacth  «XuMHUS», BHUIBI
NEATEIBHOCTH [0  TOJYYEHHWI0 HOBOTO 3HAHUS, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xon1y oOyuenus B 8 kj1acce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHH: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOAHOPO/IHAS ), BaJIECHTHOCTh, OTHOCUTENbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMUYECKasl peaKkius, KIacCU(PUKaLUS PEeaKlMid: peakiuu
COCAMHEHHUS, PEAKIUU PA3JO0KEHUS, PEAKIUH 3aMEIICHUS, pPEeaKUuu
oOMeHa, 3K30- U IHAOTEPMUYECKUE PEAKIUH, TeIIOBOM A(h(PeKT peakium,
AP0 aTOMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHAas OpOUTal b, PaJAUYC
aToMa, XMMHUYECKas CBs3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJIEHTHAs CBSI3b,
MOHHAs CBS3b, MOH, KATUOH, aHWOH, PacTBOP, MaccoBas JI0Jsl BEIECTBA
(IporeHTHAsE KOHILIEHTpAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHA U
NPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUY BEUIECTB U UX MPEBPAILLICHHUII;

e HCIMOJb30BaTh XHWMUYECKYIO CHMBOJIMKY JJI COCTaBlieHUus (opmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAeNATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENEHb  OKHUCJIECHUS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIAcCy COEAUHEHUN 10
dbopmynam, BHJI XHUMHYECKOM CBsi3u (KOBajJeHTHasT W HWOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbIci llepuognueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX TosiokeHust B [lepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepuszoBarh TabmuuHyio ¢dopmy I[lepuonnueckon
CUCTEMbl XMMHUUYECKUX DJJIEMEHTOB: pa3jinyaTh TMOHITUS «TJIaBHAs
noarpynma (A-rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», mansie u
OOJBIIIE TIEPUOJBI, COOTHOCHUTH OOO3HAYEHHS, KOTOPhIE HMMEIOTCS B
tabiauie «llepuoguyeckas cucremMa xXuMmMuueckux osmemeHTtoB J[. U.
MeHnpneneeBay C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsf sipa, 00Iee YUCIIO dIEKTPOHOB
U pacrpeeieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJacCCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HECOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakluu (MO0 YUCIYy U COCTAaBY YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TI0 TETIOBOMY (D deKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIIECTB
pasIUYHBIX KIIACCOB, MOATBEPIKAAs OMUCAHHE HPUMEPAMU MOJICKYIISPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;



IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAaHUS XHWMUYCCKUX TMPEBpAIICHUA B
Pa3IMYHBIX yCIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »JJeMeHTa To (dopmyie
COEIUHEHMSI, MACCOBYIO JIOJTIO BEIIECTBA B paCcTBOPE, MPOBOIUTH PACUCTHI
110 YPaBHEHUIO XUMHUECKON PeaKIInH;

NPUMEHATHh OCHOBHBIC OIEPAIIMHA MBICIUTEIBHON JACSITEIILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTeMAaTHU3aIHNIo0, KIACCU(PUKAIIUIO,
BBISIBJICHHE TPUYUHHO-CJICICTBEHHBIX CBS3CH — I M3yYEHUS CBOWMCTB
BEIICCTB M XHUMHYECKHX pEaKIHMid, E€CTCCTBCHHO-HAyYHBIC METOIBI
NO3HaHWsI — HAONIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHHUE, SKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN );

clieoBaTh ~ TpaBWJaM  TIOJB30BaHUS  XUMHYECKOW  TMOCYIOW U
7a00paTOpHBEIM O0OpYIOBaHUEM, a TaKKe TMpaBUiIaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH 110 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TIOJYYEHHI0O M COOUPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOJA W KHUCIOpPOAA), MPUTOTOBICHHUIO
PAaCTBOPOB C OIPEIECIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBAaTb W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, heHondrasent, METHIOPAHX U IPYTHE).

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

PacCKpbIBATh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJId, WMOH, KAaTHUOH, aHWOH, IPOCTOE BEILIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasi peaKkilysi, XUMHUECKasi CBsI3b, TEIJIOBOU 3 heKT
peakiuu, MOJb, MOJAPHBIA  O0BEM,  PAcTBOpP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs JUCCOLUUALMSA, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE W
HEeoOpaTUMBbIE PEAKIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCJIMTEIb,  BOCCTAHOBHUTEJb,  OKHUCIEHHE UM  BOCCTAHOBIICHHUE,
JUIOTpONUsA, aMPOTEPHOCTh, XMMHUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAs,
METAJUIMYECKAsi), KPUCTAJUIMYECKAs] pEIIETKA, KOppOo3us METaIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOM pEaKuu, IMPEIeIbHO JOIyCTUMAs
koHueHtpanus [I/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHMYECKUX IIOHATUUA U
IIPUMEHSATH 3TU ITOHATHS IIPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJCHHUS (HOpMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XMMUUYECKHUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeQuHEHUW Mo (opmyiiaMm, BUI XUMHUYECKON
CBS3M (KOBAJICHTHAS, HOHHAS, METAa/NIMYCCKas) B HEOPraHMYCCKUX
COCAMHCHMUSIX, 3apsil HOHA 110 XMMUYECKOi (opMylie, Xapakrep cpeiibl B
BOJHBIX PACTBOPAX HEOPTaHMYCCKUX COCAMHCHUH, THI KPHCTAINYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cMbIci llepuognueckoro 3akoHa J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IIOHMMAaHWE: ONUCHIBAaTh M XapaKTepPU30BaTh
Tabmmmunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:



paznuyaTh MOHATUSA «IJ1aBHasg mnoAarpynmna (A-rpymnma)» U «mnodoyHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME TEPUOABI, COOTHOCUTH
0003HaueHHUs, KOTOpPhlE HMEIOTCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsia  sjpa, OOIIee YHCIO DJJIEKTPOHOB U
pacmpenesieHue UX MO JJICKTPOHHBIM CJOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB U WX COCIUHEHUHN B
npenenax MajbIX MEPUOJIOB U IJIaBHBIX MOATPYII ¢ y4ETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKUE PEaKIUU (MO YHUCIYy M COCTaBy YYacTBYIOLIUMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(DQeKTy, M0 U3MEHEHHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOUIME M CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBAa MPOCTHIX M CIOXHBIX BEIIECTB, IOATBEPXKIas OIKMCAHUE
OpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITnii;

COCTABJISITh YPABHEHUS DJIEKTPOJMTUYECKOW JAUCCOLMALIMU  KHUCIIOT,
IIEeJI0YEH U COoJIeH, MOJIHbIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS peaKIui, MOATBEPKAAONINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
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 XUMHYECKOTO JJIEeMEHTa 10 ¢opmyIie
COEIMHEHMUSI, MACCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEaKIuu;

coOno/laTh  MpaBWjia  TOJIb30BAHUST ~ XUMHUYECKOM  TOCyIoM |
nabopaTOpHBIM  00OpYy/IOBaHMEM, a TakkKe TmpaBwia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH 110 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHI0O M COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (aMMHAaKa U yTICKUCIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEPXKIAIONINE  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 PacTBOpPaX HEOPTaHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIC OMNEPAIMN MBICIUTEILHON NEATEIbHOCTH — aHaJIN3
U CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTEMAaTHU3aIlUi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBA3€H — JJI1 M3YYCHHsS] CBOWCTB BEIIECTB M
XUMUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHUS —
HaOIIoZICHNE, M3MEpPEHUEe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peasbHbId U
MBICJICHHBIN )



TEMATHYECKOE IINTAHUPOBAHUE

8 kmacc
No
/1 HasBanue tem KonnuectBo 4acos
BCETO U3 HUX
/p /p
1 Baenenue 2 1
2 XuMHYeCcKUe DJJIEMEHThl U BeEllecTBAa B CBET€ aTOMHO- 14 1
MOJICKYJISIPHOTO YUCHHS
3 XUMUYCCKUE pEaKIUH.  3aKOHBl COXPAaHCHHS MAacChl U 5 2
SHEPIUH.
4 MeTtoapl XUMHH. 2 1
5 BemectBa B okpy:karoliei HacC IpUPOJIe U TEXHUKE 5 1 3
6 ITonstue o razax. Bo3ayx. Kucnopon. I'openue. 6
7 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSAMHEHUN. 11 4 1
8 CrtpoeHue aToma. 3
9 Ilepuoguueckuii  3axkoH u  Ilepuommueckas  cucrema 3
xumudeckux snemeHToB J[. . Menneneera.
10 CTtpocHuE BeIeCTBa 4
11 XHUMHUUECKUE PEaKIIUK B CBETE AJIEKTPOHHON TEOPHH. 4
12 Bonopona - poxkaaroniuii BoJgy U SHEPTHIO. 3 1
13 I"ajoreHsl. 6 1 1
14 Peseps. 2
Hroro 70 10 7




9 kiacc

Ne HazBanue Ttem KonngectBo yacos
n/n BCETO W3 HUX
1/p /p K/p
1 [ToBTOpEHNE HEKOTOPHIX BOIIPOCOB Kypca § Kiracca 2
2 XUMIYECKUE PEaKIy M 3aKOHOMEPHOCTH MX TPOTEKaHUs. 3 2 1
3 PacTBopsl. Teopust AIEKTPONUTHIECKON AHCCONHAIIH 12 2 1 1
4 O01as XapaKTepHUCTHKA HEMETAJIOB 3
5 [Toxrpymma Kucaopoza U ee THIIHIHEIEC TPEICTaBUTEIN 7 2 1
6 [oxarpymma a30Ta U ee THIHYHBIEC IPEICTABUTENN 7 1
7 [oxrpymmna yraepoja v ee THIHYHBIE IPEICTABUTEIH 8 2 1 1
8 O0mue cBefieHnst 00 OPraHMYECKIX COSTUHEHHUAX 9 1
9 OO611IMEe CBOICTBA METAIIOB 3 3
10 MeTasutsl TJIaBHBIX U TOOOYHBIX IOATPYIIIT 8 7 1 1
11 UenoBeK B MUpE BEIIECTB 3 1
12 [Tpon3BOACTBO HEOPraHMYECKIX BEIIECTB U MX IMPUMCHEHHUE 3 1
14 Peseps.
HUroro 68 20 6 4




