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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOrpaMMBbl OCHOBHOTI'O o011ero oOpa3oBaHu4,
npencrasiieHHbix B ®I'OC OO0, a taxke Ha ocHOBE (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T NpeACTaBICHHE O ILENIIX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenaM M TemMaM MpOorpaMMmbl MO XHMHUH, OMPENEIsSeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarImMXcsa, ONpPenesieT BO3MOXKHOCTU TMpeaAMeTa IS
peanu3anuu TpedOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON ACSATEIBHOCTH OOYyYaromerocs Io
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAILHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HopMUPYEMbIE XUMHEH MPE/ICTABICHUS O B3aUMOTMPEBPAIICHUSIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUsS II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliiii  BO3MOXXHOCTEH JUIsl  CAMOPa3BUTHS |
dbopMHUpOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmeld U (PYyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH NIeATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

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

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

JlanHbie HampaBiieHUsI B OOYYCHUH XUMHUHU 00ECTICUNBAIOTCS CHEIU(DUKON
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMHMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHSITHH XWMUU,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYMMbBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJJIEMEHTE U BCIIECTBE M CHUCTEMbl MOHITHH O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl II0 XHMHH CIIOCOOCTBYeT (POPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJIAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX Y4YeOHBIX mpeameToB: «OKpyKaloluid MHPY,
«buonorus. 5—7 knacce» U «PU3KKaA. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BAXKHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, sS3blka HayKd, B MPUOOIICHUN K HAYyYHBIM METOJaM IMO3HaHUS IPHU
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIbHBIX YMEHUUW M HMX NPUMEHEHHHM B Yy4eOHO-IIO3HABATEIHHOW H
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMM XUMHM Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue eJTH, KaK:

— (opMupoBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIaNTHPOBATHLCS K OBICTPO MEHSIOIITUMCS YCIOBUSM JKU3HH,

— HampaBJICHHOCTh OOyYECHHS Ha CHCTEMaTHYECKOe MPHOOIIECHUE
00y4Jaronmxcst K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢opmupoBanue o0meH (QYHKIIMOHAIBHOW ¥ €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKpY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS M OMBIT, MOJYYEHHbIE NPU U3YYCHUHU
XUMUH, TPUMEHATh UX TPH PEHICHWH TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOy4YarOmUXCAd TYMaHHUCTHYECKHX OTHOIICHHM,
MOHUMAHMS IIEHHOCTH XHWMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yucia0 4YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 JacoB: B 8 kilacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHM B KU3HU YEJIOBEKA. XUMHS B CHCTEME HaYK.
Tena m BemiectBa. duU3nyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U Cl0KHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHMHUYECKUE YpaBHEHHUS.
Knaccudukanus xuMmuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00O0PYTOBaHUEM, H3YYCHHE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TasHUE JibJla, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWE M ONHCAHUE TPHU3HAKOB MPOTEKAHUS XUMUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugapokcuaa meau (1) nmpu HarpeBanuu, B3auMOICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  TUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHE MOJIeJIe MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Knucinopoa — aneMeHT U mpoctoe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHUS] KHUCJIOpOJa B JA0OpaTOpUM W TPOMBIIUICHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJutoTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit d3PexT XUMUYIECKON peakiuui, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmemeHT M mpocrtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxydenusi. KUCIIOThI U cou.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 101 BEUIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B MpPHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Knaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBbIC, KHCIOTHbIE, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nUecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

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

Comu. Howmenknatrypa coneil. ®PU3MYECKHME W XUMHUYECKHE CBOWCTBA
conei. [lomyuenue comei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOA,
HAOJIIOZICHHE  B3aUMOJCHCTBUSL  BEIIECTB C  KHUCJIOPOJAOM U YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpPOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (11) (Bo3MOKHO MUCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTAIaMU (HAaTpUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPAaX KHUCIOT W IIEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuit 3akoH u Ilepuoaumyeckass cucTreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
rpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METAJUIbL,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckunt 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuognueckort cucrembl xumuueckux »diemeHToB JI. WM. Mengeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000J109EeK aTOMOB IEPBHIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuonnueckou cucremsol [I. . Menneneea. XapakKTepUCTUKA XUMUUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenune Ilepuonuueckoro 3akoHa U Ilepuogmueckoil  cCHUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyku U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOPaAaMU KHUCIOT U IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJISTTUPOBaHNE, U3MEPEHNE, MOJICb, SIBJICHUE.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepunoanueckuii 3akoH. [lepuoandeckas cucTeMa XUMAYECKUX SJIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOECHHEM HX aTOMOB.

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

Kimaccupukanuss W HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHUYECKAE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
MO0 HW3MECHCHUIO CTEIEHEW OKHUCICHUS XUMHYECKHX DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DJHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTCHHBIX H



reTeporeHHbplx peakiusax. llonstue o karamuze. [loHsiTHE O XHMHYECKOM
paBHOBecUU. PaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocraBieHuE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX pPEAKIHM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTPOIUThl. KaTnoHbl, aHMOHBI. MeXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOW CBs3U. CteneHb aucconuanuu. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHble peakiini Ha HOHBL. [[oHSTHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEJAOBAHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesI04eit u coseit (B0O3MOKHO HUCIIOIB30BaHUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMONIBI0O KAUYECTBEHHBIX PEAKIMH Ha HOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoOIeHiCTBIE C MeTaUlaMH, HEMETaJUIaMH, IejiodaMu). XJIO0POBOJOPO/I.
CossiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa M  cepbl. AJUIOTPOMHBIC
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, (U3MYEeCKue MW XHUMHUYeCKHe CcBoicTBAa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUEe W
XUMUYECKHE CBOMCTBa (0OOIME Kak TPEICTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUYECKHUE PEAKIUH, JISKAIIHE B OCHOBE MMPOMBIIIIICHHOTO
croco0a MoMy4deHus:i cepHOi KHUCIOTHL. [Ipumenenue cepHoit kucmotel. Conu
CCPHOIl KHCIIOTBI, KA9ECTBEHHAs] Peakuys Ha Cyinb(ar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHU B mpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

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



npupoje, hpuzndeckue U Xumudeckue cBoiicta. Kpyrosopot azora B npupoze.
AMMHMaK, ero pU3nyYecKue U XUMUYECKHE CBOIMCTBA, MOIyYeHHE U IPUMEHEHHE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IME Kak MpeCTaBUTENsl Kiacca
KUCIIOT U crnenuduyeckue). Vcnonp3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumudeckne corcTBa. Oxcun  dochopa (V) u  dochopHas Kuciorta,
du3nyueckre U XMMUYECKUEe CBOMCTRA, nonydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mas  xapakrtepuctuka oanemeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEpO, aUIOTPOIHbIE
MOJAU(PUKALIUKA, PACTPOCTPAHCHHE B TPHUPOJE, (PU3MYECKUEe U XUMHUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoja,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), IPOIYKTHI UX TIepepabOTKu (OEH3UH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponuTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, »keje300eToH. [IpodiemMbr 6€30macHOTO HUCTOb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKaIOMNUe PU3NYECKUE U XUMHUECKHUE
CBOWCTBA TQJIOT€HOB M WX COCIUHEHMH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJIEOMATEpPHAIOB), HAONIOJCHHWE Tmpoliecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOeHWe TMpu3HaKa e¢
MPOTEKAHUsI, 03HAKOMJICHHE C (PH3NYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COCMHEHW (BO3MOXKHO WCITOJIb30BAaHUE BHJIEOMATEPHANIOB), 0OOpaslamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YeHUE CBONCTB aMMHaKa, MPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmMoHMsT W ¢docdaT-uoH W UM3yYEHHE TPU3HAKOB UX MPOTEKaAHWUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMM pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOoOMpaHHue, paclo3HaBaHWE W HM3Yy4YCHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYCHUE MPU3HAKOB HUX TMPOTECKAHMS, O3HAKOMJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIIJIEHHOCTH, PEIICHUE 3KCICPUMEHTATbHBIX
3a7a4 1o TeMe « BakHele HEeMETaJUIbl U UX COCTUHEHUSI.

MeTajuibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHre MeTajuioB. Metajuindeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITIOCOOBI 3aIlUTBI HMX OT Koppo3uu. CruiaBbl (CTanb, YYyT'YH,
JTIOPAIIIOMUHNM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAUMUYeCKUX 31eMeHTOB [. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupojie. Pusndeckue M XUMHUYECKHE CBOMCTBA (HAa IpUMEpe HATpHSA H
kamust). Okcuapl M THAPOKCHABI HATpUsA W Kajaus. [IpuMmeHeHHe IeIoYHbIX
METAJIJIOB U UX COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLUHWHK: TIOJIO)KCHUE 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, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenaeneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMHUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMAYECKUX AJIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aToMa, HaXOXKJAeHUE B npuponac. dusnueckue u
XUMHYECKHEe CcBOMcCTBa kene3za. Okcuapl, THAPOKCHABI U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOWMCTBAMH, H3YYCHHE PE3yJbTAaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIBIIUS W HATpPUsS C BOJIOH (BO3MOXKHO HCIOJb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUAIOB), MPU3HAKOB IMPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOnrOmMEHWE W OMHCAHUE IPOIECCOB
OKpalllMBaHWsl TUIAMEHM HWOHAMU HaTpus, Kaius M KajdblHs (BO3MOXKHO
HCIIOJB30BAaHNE BHUIACOMATEPHAJIOB), HCCIASAOBaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BaxxHenme MeTaibl U UX COCIUHECHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeliOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

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

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3loB MaTEPHAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATUM, SIBISIOMIMXCS CHUCTEMHBIMH JJI1 OTICIBHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHE, MOJIeNb, SIBIICHHE, MMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJIEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYeCKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIMYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHUsI, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTAaTEIbHbIC BEIESCTBA.

I'eorpadmsa: armocdepa, rugpocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMHMS ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENIBHOCTH B COOTBETCTBHM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM TIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMU U
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MMOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOT'0 00IIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOWM COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJIHEHUN YY€OHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTH HAy4YHOW KapTUHBI MUpPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHH, HEOOXOAMMBIE Jisi OOBSICHEHUS HAOII0AaeMbIX MPOIECCOB U
SBJICHHUM, TMO3HABATENbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPbHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHUIO U TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH 3>KW3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOJeHUS TMpaBuid  O€30MaCHOCTH  IpHU
oOpalieHr ¢ XMUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVMBUIYAIbHOM  TPaeKTOPUHM TNPOJOJDKEHHUsT 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
($u3HUEeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIO/ICHUS
npaBuil OE30IaCHOTO TMOBEJEHUsS Tpu paboTe C BEIIEeCTBAMHM, a TaKXKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBS3aHHBIX C OKPYXKAIOIIEeW TMPUPOIHON CpemoH, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATENILHON, KOMMYHUKATUBHON U COLIMAIbHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, W YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIE O0ecrneunBaroT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TP OCBOCHHUH
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU TMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (haKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KJiIacCU(UKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkimii, yCTaHABIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYKTUBHBIE, NEIyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIU, HCIOJIb3yeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHMHH MOJICIbHbBIE
MIPEACTABICHUS] — XUMUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMH4ueckas hopmyia
M ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIbHBIX TPEJACTABICHUN  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBhle ucciieqoBareLCKue 1eCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npUOOpEeTeHHe ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DKCIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOAOM IMpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEAOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH MHPOPMAIIUIO
pa3NUYHBIX BUAOB W (GOpM TMPEACTABICHMS, TMOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIIEHUBATH
IPOTUBOPEUYHUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATENIBHBIX 33J1a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HKCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAQJICHUE KYJIbTYpOH AaKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
JuarpaMMamu, Ipyrumu opmamu rpaduki 1 1X KOMOWHAIIUSIMU;

yMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpolecce Y4eOHOU W
UCCIIE0BATEIbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
POMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUA:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUI0
pPE3yNbTaTOB  BBIMOJHEHUS XHUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HCCIEIOBATENIbCKON  JEATEIbHOCTH TP  PELICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBHIMOJIHEHHOW PabOTHI U IpyTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO
NesITeIbHOCTD, BRIOUpATh Hanboiee 3pHEeKTUBHBIE CITOCOOBI PEIIeHUs YIeOHbBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIIEHUBATh COOTBETCTBHE MOJYYEHHOI'O PE3YyJIbTaTa 3asABJICHHON LIEJIA, YMECHHE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMble B YCIOBHUH
3aJIaHUMN.
HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOU (enepalibHONM paboueit mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAay4YHbIC 3HAHMS, YMEHHSI U CIOCOOBI
NEUCTBUM, BHUABI JEITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS, €r0
UHTEpIpEeTaly, NpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMUYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, TPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIAPHAS
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTa B COEAUHEHHH,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHCIJIOTA4,  OCHOBaHHUE,  COJlb,
ANEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHUS, XUMHUYECKasl pPeakius,
KJ1accu(UKaIus peakiuii: peakiiui COeTUMHEHUS, PEaKIUU Pa3I0KEeHHUS,
peakiMyu 3aMelIeHus, peakiuu OOMeHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkiuu, TEIIoBoM 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CII0M
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKas CBS3b,
NOJISIpHAsT U HEMOJsIpHAs KOBAJIECHTHAs CBS3b, MOHHAS CBS3b, HWOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJs BeliecTBa (TPOIEHTHAs
KOHIIEHTpAIMs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATUU U
NPUMEHSTh 3TH NOHATHUSA IPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHHUII;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBlieHUS (HOpMyT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCAMHEHUAX, MPUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COeIMHEeHUI MO (QopMyliaM, BUJ XMUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHHUUECKUX COCAMHEHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTapo;

e ONUCHIBATH U XapakTepuszoBaTh TadmMuHyro ¢dopmy I[lepuoamueckoit
CUCTEMbl XHMMHUYECKHX DJJIEMEHTOB: pa3iu4aTh IOHSITUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nobounas nmoarpynna (b-rpymma)», mansie
1 OOJIBIIIME TEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MeHnzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOOIIee YuCIo
AJIEKTPOHOB U PACHpEEICHUE UX IO JIEKTPOHHBIM CJIOSIM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIDHYKO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

OPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

ClIeoBaTh MpaBWIAM  TOJIb30BAHUS XUMHUYECKOM TOCYJIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JO0JIEM PacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pAcCTBOPOB IIEJIOYEH ©  KHUCIOT C T[OMOIIBIO
UHIMKATOPOB (J1akMyc, peHoTanent, MeTUIOpaHX U JIpyTue).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
WOHHAs, MeTaJuInuecKas), KpUCTAUIMYeCKas pemérka, KOppo3us
METaJJIOB, CIUIAaBbl, CKOPOCTh XHWMHYECKON pEaKIuu, MpeAeabHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMTUCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJIh30BaTh XMMHYECKYIO) CHUMBOJIUKY JJISI COCTaBJICHUS (POpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, WOHHAsA, METaJuIM4ecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHHIH,
THUI KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodyHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM CTPOEHHUS AaTOMOB XHMMHUYECKHUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSATH OOIIHEe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TerIoBoMy 3(PdeKTy, Mo U3MEHEHHUIO CTeNeHEeH
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIUAIMU KHUCIIOT,
mIeJIo4el W CoJieil, MOJIHBIE U COKpAIlEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJieMeHTa 1o Qopmylie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHUEM, a TakKXKe TpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: PACMO3HABATh OMNBITHHIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, Kapobonar-, ¢Qocdar-, cunmukar-, cymnbdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;
MPUMEHSATH OCHOBHBIC OTEPAIMHM MBICIUTEIBHON JCATEIBHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHUIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI



NO3HaHUS — HaOIOJICHHEe, U3MEPEHUEe, MOJACITUPOBAHNUE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
HauMeHoBaHHEe KoandecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmbl padoTbI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XUMHUST — BaKHas
00J1aCTh €CTECTBO3HA
11 Th et le HaHA 5 2 https://m.edso0.ru/A3R9T4T6X
Y TIPaKTUYECKOU
JESITEIILHOCTH YeJI0BEKa
BemecTBa €CKHUe
1.2 HICCTBA T XHNITHECH 15 1 https://m.eds00.ru/JOM9V8VED
peakiumn
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Boznyx. Kucnopoy.
2.1 AYX. BHCTOPOA 6 https://m.eds00.ru/Q5ABKEWSY
ITonsarme 00 okcumax
Bonopoa. Iloasarue o
2.2 AOPOA 8 1 https://m.eds00.ru/C4H8K6TSE
KHCJIOTaX M COJIAX
Boga. PacTBopHL.
2.3 g P 5 1 1 https://m.edsoo.ru/F1X701B0Q
ITousarue 06 ocCHOBaHUIX
OCHOBHBIE KJIaCCHI
24 HEOPTaHUYECKHUX 11 1 1 https://m.edso00.ru/L3FAR7GOT

COE€IUHEHUN



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Hroro mo pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7
. . Menneneena.
CrpoeHue aToMa

https://m.edso0.ru/C911K8P0OM

XUMHYECKasl CBS3b.

3.2 Oxicmensio- 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTaHOBUTEJIbHbBIE
peaknuu
Hroro no pazneny 15
Pe3epBHOE Bpems 3 https://m.eds00.ru/A3F7K3G1G
OBIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 68 S



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

HOYPOYHOE IINTAHUPOBAHMUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoTbI

IIpakTHYeckue
padoTbI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

[Ipenmer xumuu. Ponp
XVMHH B 5KU3HU YEJIOBEKA.
Tena u BemiecTBa

04.09

https://m.edsoo.ru/J4C2V8M9V

ITousarue o meTomax
IIO3HAHUA B XUMHUHN

05.09

https://m.edsoo0.ru/P108A5C6T

[TpaxTrueckast padorta Ne 1
«IIpaBuna paboThI B
1abopaTOpUM U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEMY

11.09

https://m.edsoo.ru/O5G3EOD8Y

YucTele BelecTBa U CMECH.
Cnioco0wI pazaeneHus
cMecel

12.09

https://m.edsoo.ru/X1A2E3M8R

[TpaxTrueckas padota Ne 2
«Pa3nenenue cmeceit (Ha
MpuUMEPE OYUCTKHU
MOBapEHHOM con)»

18.09

https://m.edsoo.ru/R6W6Z8F9X

ATOMBI U MOJIEKYJIbI

19.09

https://m.edsoo.ru/J7R108H1L

XUMHUYECKHE JIEMEHTEI.
3HaKu (CHMBOJIBI)

25.09

https://m.edsoo.ru/M\W3U6Q6D7W



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W

XUMHUYCCKHUX 23JICMCHTOB

HpOCTBIe H CJIOKHBIC
BC€IICCTBA

26.09

https://m.edsoo.ru/H2W7W8P3A

ATOMHO-MOJIEKYJISIPHOE
yueHue

02.10

https://m.edsoo.ru/EOD1L5N1N

10

3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTB. XUMHUYECKast
dbopmyna. BaneHTHOCTD
ATOMOB XMMHUYECKUX
3JIEMEHTOB

03.10

https://m.edsoo.ru/I3Y2G1R4C

11

OtHOCUTEIbHAS aTOMHAs
macca. OTHOCUTEBLHAS
MOJIEKYJIIpHas Macca

09.10

https://m.edsoo.ru/FON3S0A9I

12

MaccoBast 10is
XUMHYECKOTO DJIEMEHTA B
COeTMHEHUU

10.10

https://m.edsoo.ru/J6 A9W4P1J

13

KonungecTBo BemecTsa.
Mons. MonsipHas Macca

16.10

https://m.edso0.ru/C2J5K415X

14

duznueckre 1 XUMUYECKUE
SIBJIEHUS. XHUMHYECKasS
peakuus

17.10

https://m.edso0.ru/S2R3H7N6C

15

IIpu3Haky u ycinoBus
IIPOTEKAHUS XUMUYECKHUX
peakuui

23.10

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHHS MacChl
BEIIECTB. XMMHUYCCKHE

24.10

https://m.edsoo.ru/P7V8A5Z3D



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D

YpaBHEHHUS

17

Beruncnenus konuyecTsa,
MAaccChl BELIECTBA 110
YpaBHCHUAM XUMHYCCKUX
peakuui

06.11

https://m.edsoo0.ru/W9S8Y77227

18

Knaccudukanms
XAMHYECKHUX PEaKui
(coenuHeHus, pa3aoKeHUs,
3aMeIIeHus, o0OMeHa)

07.11

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIomoHOCOB —
Y4EHBIA-DHIUKIIONIEUCT.
0O00011eHne U
cucTeMaTu3aIus 3HaHui

13.11

https://m.edsoo.ru/C2T2E6W6V

20

KonTponbnas padora Nel no
TeMe «BemecTBa u
XUMUYECKHUE PEAKITHI

14.11

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech ra3os.
Cocras Bo3ayxa. Kucnopon
— 3JIEMEHT U TIPOCTOe
BemrecTBo. O30H

20.11

https://m.edsoo0.ru/M6A7YOW7S

22

dusnueckue 1 XUMUYECKHe
CBOICTBA KUCJIOPOJa
(peakuuy OKUCIIEHUS,
ropenue). [lonsrue 00
OKCcHJaxX

21.11

https://m.edso0.ru/O0Q4H1U5T

23

Cnoco0OsI ToTy4eHUS

27.11

https://m.edsoo.ru/F8Q2D2X3H



https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H

KHCIIOpOJIa B JIA0OpATOPUU U
MMPOMBIINIJICHHOCTH.
[IpumeHeHHe KUCI0poIa

24

TemnnoBoii 3¢ ekt
XUMHYECKON PEAKIIUH,
IIOHSTHE O
TEPMOXHUMHUYECKOM
YpaBHEHUH, K30~ U
SHJIOTEPMUUYECKUX PEAKIUAX

28.11

https://m.edsoo.ru/Z6H4G9D8W

25

TormBo (HedTh, yrois u
MeTaH). 3arps3HeHue
BO3JlyXa, CIIOCOOBI €r0
IpPEeJOTBPALICHUS

04.12

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpaxkTrueckas padorta Ne 3
no Teme «[lomydyenue u
coOupaHHe KICIOpOoa,
W3yYEHUE €ETO CBOWCTB)

05.12

https://m.edso0.ru/J2X0TOAO0D

27

Bonpopoag — snemeHT u
IIPOCTOE BEILLECTBO.
Haxoxnenue B mpuponae

11.12

https://m.edsoo.ru/I8SD2B5D7A

28

duznueckre 1 XUMHUYECKHE
CBOMCTBa BOJIOPOJA.
IIpumenenue Bogopona

12.12

https://m.edso0.ru/Q0A7R7W60

29

[TousaTre 0 KUCIOTaX U COIAX

18.12

https://m.edsoo.ru/N711U1E4]

30

Crioco6b! mosyueHust
BOJIOpO/Ia B TaOOpaToOpuu

19.12

https://m.edsoo.ru/F4AW6U5050



https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[Tpaktuyeckas padora Ne 4
1o reme «llonyuyenue u
cobupaHue Bo1opoJa,
U3y4YCHUE €r0 CBOMCTBY

25.12

https://m.edsoo.ru/A8D2B6027

32

MonsipHblii 00BEM Ta30B.
3akoH ABoOrajpo

26.12

https://m.edsoo.ru/W4Y 1W4W8C

33

Brrunciaenus o0néma,
KOJINYECTBA BEIECTBA I'a3a
10 €T0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU
00BEMY

15.01

https://m.edsoo.ru/LOW2K9Q8I

34

Brrunciaenus 006M0B razos
10 YPaBHEHHUIO PEAKIUU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

16.01

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIEI

22.01

https://m.edsoo.ru/F3S5H7H9U

36

CocrtaB ocHoBanuii. Ilonarue
00 UHIUKaTOpax

23.01

https://m.edsoo.ru/I9M1C5U8J

37

Bona kak pactBopuTeis.
Hacrimennsie u
HEHACBIIIEHHBIE PACTBOPBHI.
MaccoBast 101 BEIIeCTBa B
pactBope

29.01

https://m.edso0.ru/S7Z0N3W2D

38

[Tpaktuyeckas padora Ne 5
o teMe «lIpuroroBnenue

30.01

https://m.edsoo.ru/LOV7UG6I6H



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H

pPacTBOPOB C ONpPEACTEHHOU
MacCOBOM J0JIer
pPacTBOPEHHOIO BELIECTBA

39

Konrponsnas padora Ne2 o
teme «Kucnopon. Boxopon.
Bona»

05.02

https://m.edso0.ru/Y3C8C9C8Z

40

OKcHIBIL: COCTAaB,
KJIacCU(pUKAIS,
HOMCHKJIaTypa

06.02

https://m.edsoo.ru/D1A6N2B9L

41

[Toryuenue u XuMU4YeCcKue
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

12.02

https://m.edsoo.ru/ESUSH1IWS8V

42

OcHOBaHUS: COCTAB,
KJIacCU(pUKanus,
HOMECHKJIATypa

13.02

https://m.edsoo.ru/C9Z0E9N8V

43

[TonyyeHnue u xXuMU4eCcKue
CBOMCTBA OCHOBAHUI

18.02

https://m.edsoo.ru/W5V208K1E

44

Kucinotsl: cocTas,
KIIaccu(pUKaIus,
HOMEHKJIaTypa

19.02

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHUYCCKHEC
CBOMCTBA KHCJIOT

25.02

https://m.edsoo.ru/B5C1L3L6M

46

Comnu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJIYy4YCHH A, XUMHUYCCKUC

26.02

https://m.edsoo.ru/J4AB9Q5E1X



https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X

CBOMCTBA

47

[TpakTuueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4
1o Teme «OCHOBHBIC KJIACCHI
HEOPTraHUYECKHUX
COEIMHEHUI»

05.03

https://m.edsoo.ru/E9QX4K8F7W

48

FeHeTI/ILIeCKaFI CBA3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

06.03

https://m.edsoo.ru/HOU5D6A0C

49

O06o0061IEHNE U
cUCTeMaTHU3aus 3HaAaHUU

12.03

https://m.edsoo.ru/Q6G9IN5L4B

50

Konrtponsnas padora Ne3 o
TteMe "OCHOBHBIE KJIaCChl
HEOPraHUYECKUX
coequHeHui"

13.03

https://m.edsoo.ru/W6J7L5I5P

51

IIepBbIe MONBITKH
Knaccmbnxaupm XUMHUYCCKUX
sneMmeHTOB. [ToHsATHE O
rpynmax CXOIHBIX
3JIEMEHTOB

19.03

https://m.edsoo.ru/R4S7M4M9N

52

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHUX JIEMEHTOB JI.
H. Meunneneena

20.03

https://m.edsoo.ru/A1B9FOV6C

53

[lepuonaspl, rpynimel,

26.03

https://m.edsoo.ru/W301I16R2U



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U

IIOATPYIIIIBI

54

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomnbl

09.04

https://m.eds00.ru/C9Q907Z73C

55

CTpoeHue MEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB
[Tepuoanueckoii cuctemsl /1.
W. Menneneena

10.04

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuka
XUMHUYECKOI'0 JIEMEHTA 110
€ro IO0JIOKEHUIO B
[Iepnoanueckoii cucreme /.
N. Menneneesa

16.04

https://m.edsoo.ru/A9C319Z25W

S7

3nauenue [lepnonnyeckoro
3aKOHA JUIsl pa3BUTUS HAYKH
u npaktuku. /. 1.
MeHieneeB — y4€HBIN,
neaaror ¥ rpakJJaHuH

17.04

https://m.edso0.ru/K3S31400V

58

Pe3epBHBIN ypOK.
0O00011eHne n
cUCTeMaTH3aIus 3HaHUH /
Bcepoccuiickas
poBepoyHas pabora

23.04

https://m.edsoo.ru/BOV1I4W6A

59

KonTponbhas paborta Ne4 no
teme «CTpoeHue aroma.
XuMuyeckas CBs3by /
Bceepocculickas

24.04

https://m.edsoo.ru/L2L.4K0050Q



https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

IIpoBEpOYHas pabora

:‘)HGKTpOOTpI/IHaTeHBHOCTb

60 ATOMOB XHUMHYECKUX 1 30.04 https://m.edso0.ru/S6R802X9B
DJIEMEHTOB

61 HNonnas Xumudeckas CBs3b 1 07.05 https://m.eds00.ru/R201T6L4S

62 Kopasenrias nonstpHas 1 08.05 https://m.edso0.ru/GO9N4H4J6F
XUMHUYECKast CBSI3b

63 Kopazentiast HenompHas 1 14.05 https://m.eds00.ru/R5Q417S5K
XUMHUYECKast CBSI3b

64 CrerneHb OKUCIICHUS 1 15.05 https://m.eds00.ru/S8U900D4B
OKUCIUTENbHO-

65 BOCCTAaHOBUTEIIbHbBIC 1 21.05 https://m.edso0.ru/KOW2Q5Y1C
peaxkiuu

66 Oxucmiren i 1 22.05 https://m.eds00.ru/M3D0P4C9Y
BOCCTAaHOBUTEIIN

OBIIEE KOJIMYECTBO YACOB 66

[10 ITIPOT'PAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHUSA OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbI

8 KUIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI1 00pa30BaTe/IbHOI TPOrpaMMbl
NPOBEPHEMOTO OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 [To Teme: «IlepBoHaUaIbHBIE XUMHUUECKUE TOHITHS
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHATHM: aTOM, MOJICKYJIa, XUMHUYECKUU DJIEMEHT, MPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHTENbHAs
aTOMHasi W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0JIs
11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKAsl PEAKIUs, KIACCUPUKAIIMIS PEAKITUMN:
peaKiuu COEAMHEHHUs, pEeaKUUU pa3joKEeHUs, pPEaKIHH 3aMelIeHMs, peakuuu oOMeHa, 1JK30- H
SHAOTEPMHUUYECKUE PEAKIUH, TEeTJI0BON 3((EKT peakunu, pacTBOp, MaccoBasi JA0Js BellecTBa (IIPOLIEHTHAs
KOHIIEHTpalKs) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHSITH 3TH MOHSITHS TIPU ONMHUCAHUU
' BEILIECTB U UX IPEBpPAILLICHUN
13 WCIIOIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJII COCTaBJICHHsI (POPMYJI BEIIECTB W yPAaBHEHHH XUMHUYECKHX
' peakuuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
' y4eHHsl, 3aK0Ha ABOrapo
15 OTIPEETSATH BAICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHHSIX




KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC PCaKIUH (HO YuCl1y W COCTaBy Y4YacCTBYIOIIMUX B pCaKIUHU BCUICCTB, IIO

1.6
TeroBoMy 3 dekry)
1.7 BBIYUCIISATH OTHOCUTENIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacCChl BEIIECTB
1.8 BBIUUCIIATh MACCOBYIO JI0JII0 XMMHUYECKOI0 3JIEMEHTA 10 (OpMyIIe COeMHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JIOJTIO BEUIECTBA B PaCTBOPE
110 IPUMEHATh €CTECTBEHHOHAy4YHbIE METO/bl IO3HAaHUS — HaOJIOJEHHE, H3MEepeHHe, MOJCIUPOBaHUE,
' HKCHEPUMEHT (peaJIbHbIN U MBICJICHHbII)
2 ITo Teme: «BaxkHelue npecTaBUTEIN HEOPIraHUUYECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSATHIA: OKCH]I, KCIIOTA, OCHOBAHHE, COJIb
2.2 OIpeIeNIATh NPUHA/IEKHOCTh BEIIECTB K ONPeACIEHHOMY KJIacCy COETMHEHUH 0 hopMynaM
2.3 KJIacCCU(UIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
24 XapaKkTepu30BaTh (OMUCHIBAaTh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IMUYHBIX KJIACCOB, MOJATBEPKIast
' OIMCaHNe IPUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi
25 MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
' MPOTEKAHHSI XUMUYECKHX TPEBPAIICHUHN B PA3TMYHBIX YCIOBHIX
ClleZIoBaTh MpaBWJIaM MOJb30BaHUSA XMMHUYECKOH MOCYIOW W J1abOpaTOpHbIM 00OpYIOBaHMEM, a TaKKe
IpaBUaM OOpAIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHHUIO J1a0OPaTOPHBIX
26 XMMHUYECKHX OIBITOB IO IMOJYYEHHI0O W COOMPaHMIO ra3000pa3HBbIX BELIECTB (BOAOPOAA U KHCIOPOJA),
' MPUTOTOBIICHUIO PACTBOPOB C OIpPENeNEHHOW MacCOBOM J0jel pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHUECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIENIOUYEH M KHCIOT C TMOMOUIBbIO
WHAUKATOPOB (JIaKMYC, (heHONPTATCHH, METUIIOPAHK U JAPYTHe)
2.7 IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakuu
3 ITo teme: «llepunonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3jeMeHToB JI. M. Menneneesa.

CTpOeHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCINTEIBHO-BOCCTAHOBUTEIBHEIC pCakmumn»




PACKpPbIBATh CMBICJI OCHOBHBIX XHUMHUUYCCKUX TTOHATHH: AApO aToMa, BHCKTpOHHBIﬁ cJiou aroMa, aTOMHas

3.1 opbuTanp, paauyc aroma, XHUMHUYECKas CBs3b, INOJSpHAasT W HENOJSIpHAs KOBAJIEGHTHAs CBS3b,
ANEKTPOOTPHULATEILHOCTh, HOHHAS CBSA3b, HOH, KATUOH, AHUOH, CTENICHb OKUCIICHUS
3.2 KJ1acCU(UIIMPOBATh XUMUYECKHE HIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHylo (opmy [lepuoanueckoit crucTeMbl XUMHUYECKHX 3JEMEHTOB:
3.3 pasnuyath MOHATUS «rjaBHas moarpynmna (Arpymnma)» u «mobouHas noarpymmna (brpymma)», «manbeie» u
«OOIBIINEY TEPUO/IbI
packpbiBaTh cmbica  [lepuonnueckoro 3akona J[.M. MeHneneeBa: JHEMOHCTPUPOBATH MOHUMAHHUE
3.4 MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMUMHYECKUX 3JIEMEHTOB OT HMX IMOJoxeHus B Ilepuoamueckoit
cucTeMe
COOTHOCUTh 00O03HaueHHs, KOTopble umerorcs B Tabmune «llepuonuyeckass cucteMa XHUMHUYECKUX
3.5 anemenToB J[.. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XUMHUYECKHX AJIEMEHTOB
(cocTaB u 3apsn sApa, o0IIee YUCIO STEKTPOHOB U PACTIPEIEICHNE UX 110 IEKTPOHHBIM CIIOSIM)
3.6 OTIPEETSATH CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTIPE/ICIIATH BUJ XUMUYECKOU CBS3H (KOBAJICHTHAS Y MOHHAS) B HEOPTAHUUYECKUX COCTMHCHUSIX
9 KJIACC

Kon nposepsiemoro

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 [To Teme: «BemecTBO 1 XUMUYECKasi PEAKIIUS)
11 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSTHUH: pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,

QJICKTPOJIUTHUYCCKAA AucCConuanus, peakiuu NOHHOTO O6M€Ha, KaTaJ3aTop, XUMHUYCCKOC PAaBHOBCCHC,




O6paTI/IMBIe n H606paTI/IMBIe p€akury, OKHCIUTCIbHOBOCCTAHOBUTCIBHBIC PEAKIIMHU, OKHCIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC KW BOCCTAHOBJIICHHE, aJlJIOTPOIINA, aM(bOTepHOCTB, XUMHYECKas CBA3b
(KOB&J’IGHTH&H, HMOHHaAas, MeTaJ'IJ'II/ILIeCKaH), KpucTtaJlJIndeCKasi peméTKa, CIUIaBbl, CKOPOCTb XUMHYECKOM

peakuuu
12 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUM M TPUMEHATH 3TH TOHSITHS TPHU
' OTHMCAHUU BEIIECTB U UX MPEBpaALCHUN
13 COCTaBJISTh YpPAaBHEHUS SJIEKTPOIUTUYECKOM AUCCOIMAIIMU KHUCIOT, IMIEIOYed M CoJel, MOJHbIE U
' COKpalIEHHbIC YpaBHEHUS peaklnii HOHHOTO oOMeHa
14 pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMM IMOCPEACTBOM COCTaBIICHUS
' 5JIEKTPOHHOTrO Oaanca THX peaKiuii
1.5 MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peakuu
2 ITo Temam: «HemeTambl u ux coeguHeHus» U «MeTauibl U UX COSTUHEHUSD)
XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CreNU(DUUECKHEe XUMUUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
2.1 BEILIECTB, MOJTBEPK/1asi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN
99 COCTABJISITh YPaBHEHHUsI PEAKIMM, MOATBEPKIAIOIIUX CYLIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXKIY
' BEILIECTBAMH PA3JIMYHBIX KIaCCOB
93 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH MPOTEKaHUS
' XUMUYECKUX MTPEBPAIICHUIA B PA3JIMUHBIX YCIOBUSIX
ClIeIOBaTh MpaBHUJIaM MOJIH30BAHUS XUMHUYECKOW MOCYI0M U TaOOpaTOpHBIM OOOPYJOBAaHHEM, a TaKKe
24 MpaBHJIaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMSIMH 110 BHITIOJTHEHHIO J1a00paTOPHBIX
' XUMHUYECKHUX OMBITOB IO MOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIIEKUCIOTO
rasa)
2.5 MIPOBOANTH PEAKIMH, MOATBEPXKAAIOIINE KAaueCTBEHHBIM COCTaB pa3IUYHBIX BEIIECTB: PaclO3HaBaTh




OTBITHBIM MYTEM XJIOpUA-, OpOMUJ, HOoauA, KapOoHat, docdar, cunukar, cyabdar, THIPOKCHIANOHBI,
KaTHUOHbl aMMOHMS, HOHBl HM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB

3 ITo Teme: «XuMus U OKpYyXKarolas cpeaay
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUeckux noustuii: [1JIK BemecTsa; koppo3us MeTauioB
IIPUMEHATh OCHOBHBIE OIEpallMd MBICIIUTEIBHON JACSATEIBHOCTM — aHAlIUu3 W CUHTE3, CpPaBHEHHE,
3.9 0000I1IeHNE, CHCTEMATU3ALMIO, BBISIBICHUE MPUYMHHO-CIICIICTBEHHBIX CBA3CH — JUIS M3yYCHHS CBOMCTB

BEIICCTB U XUMHNUYCCKHUX peaKuHﬁ; €CTCCTBCHHOHAYYHBIC MCTOAbLI ITIO3HAHUA — Ha6J'IIOI[€HI/Ie, HN3MCPCHUC,

MOJICJIMPOBAHUE, IKCTIEPUMEHT (PEAIbHBIA U MBICTICHHBIH )




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

HepBOHa‘-IaJIbHBIG XUMHUYCCKUC ITOHATUA

11

[Ipeamer xumuu. Pojib XMMUU B KU3HM 4YE€IOBEKA. XUMHUS B CHCTEME HayK.
Tena u BenjecTBa. PU3UYECKUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BEIECTB

1.2

ITonsatue o METOO4aX IIO3HAHUA B XHMHHU. YucTeie B€OICCTBA W CMCCH.

Crnioco0nl paznieneHust cMecei

13

ATOMBEI H MOJICKYIJIBI. Xumuueckrue diieMeHTBI. CHMBOJIBI XHMHYCSCKHX
3JICMCHTOB. HpOCTHe H CJIO0XHBIC BEIICCTBA. ATOMHO'MOJ’IeKy'J'IHpHOG YUCHUC

14

Xumunyeckass (opmyna. BalleHTHOCTb aTOMOB XMMHYECKHUX 3JIEMEHTOB.
3aKOH NOCTOSHCTBA cOcCTaBa BewlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHAass MOJEKyJspHas Macca. MaccoBasg JA0J1 XMMUYECKOTO

9JICMCHTA B COCIMHCHHNH

1.5

KommuectBo BemecTsa. MoJb. MOHﬂpHaH Macca. B3aumocss3b KOJINYCCTBA,
MacCChl U YUCIIa CTPYKTYPHBIX CJUHHII BCIICCTBA. Pacuérnr mo (i)OpMy.HaM
XUMHYECKHUX COSIMHEHUM

1.6

dusnueckue 1 XUMUYECKHE ABJICHUA. XUMHUUYECKas pCaKknuusg n eé IIPpHU3HAKH.
3aKOH  COXpaHEHWsS  MacChl  BEIIeCTB. XHWMHYECKHE  YPABHCHHSL.
Knaccupukanus XuMHYecKUX  peakuuid (COeAMHEHHUS, Pa3JIoKEHHUS,
3aMelIeHus, OOMeHa)

1.7

XUMUYECKUH DJKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH TMOCyIoil, ¢
mpaBwiaMd paboTel B Jaboparopur W mpuéMaMu oOpalieHus ¢
nabopaTopHbIM 000pyZOBaHHWEM, U3YYEHHE U ONUCaHHe (PUINUYECKUX
CBOMCTB 00paslloB HEOPraHUYECKUX BEIIECTB, HaOIIOAeHHE (DU3MUECKUX
(nnaBneHWe BOCKa, TasHHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE, KUTIEHUE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKHUX (TOPEHHE CBEUH, MPOKATMBaHNE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KHUCIOTOW) SIBICHUH, HAONIOACHUE U
OMMCaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiuii (pa3nokeHue
caxapa, B3aMOJICICTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3noKeHue
ruapokcuaa Meau(ll) mpm HarpeBaHum, B3aMMOJCWCTBHE Kele3a C
pactBopom comu meau(ll), m3yueHue crnocoboB paszaeneHus cmecei (c
MOMOIIBI0  Maruuta, (GUIbTPOBAaHHWE, BHINAPUBAHUE, AUCTUIUIALINSA,




xpomatorpadusi), IpoBeACHUE OYUCTKUA MOBAPEHHOU coiiv, HAOIIOACHHE U
ONKMCAaHUE pPEe3yNbTaTOB MPOBEICHUS OINbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHNE MOJIEIe MOJIEKYJ (IapOCTEPHKHEBBIX )

Baxwuerime npeactaBUuTeNId HEOPraHUUECKUX BEILIECTB

2.1

Boznyx — cmech razos. CoctaB Bo3znyxa. Kucinopon — sneMeHT U mpocToe
BemecTBo. HaxoxkaeHue kuciopoaa B npupoje, Gusnueckue U XMMHUUecKue
cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue kucmopoaa. CrocoObl
MOJIy4YEHHUsI KUCJIOpoJa B JIabOpaTopuu U MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoa B mpupoe. O30H — aJIoTpoIiHas MoAupUKaIMs KUCIOpoaa

2.2

TernoBoit 3ddekT XxuMHUYeckol peakuuu, TEPMOXHMHUYECKHUE YpaBHEHUS,
9K30- U PHJIOTEpPMUYECKHE peakuu. TOIMBO: yrojb U METaH. 3arpsi3HeHHe
BO3/lyXa, yCWICHHE MMAPHUKOBOT0 3((eKTa, pa3pylIeHIe 030HOBOTO CII0S

2.3

Bonopon — anemeHT 1 mipoctoe BemiecTBo. HaxokaeHrne Bo1opo/ia B IpUpoze,
¢busnyueckre M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI MOTYYEHHUS.
Kucnorts! u conu

2.4

MounsipHbiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoMcTBa BOabl. Boaa kak pactBopurenb. PacTBOpBI.
HacellieHHble M HEHACBIIMIEHHBIE PAcTBOPBI. PacTBOPMMOCTh BELIECTB B
BoJie. MaccoBas J0Jis BEIIECTBA B pacTBOpE. XUMHUUYECKHUE CBOMCTBA BO/IbI.
OcHoBanus. Pons pacTBOpoB B Ipupojie U B KU3HH ueioBeka. KpyroBopor
BOJBI B TMpHUpOJE. 3arps3HEeHHE NpUPOAHBIX BoA. OXxpaHa W OUYHUCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHenuii. Oxcuapl. Knaccudukanus
OKCHJIOB: coneo0Opa3yromnie (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbBIE) U
HeconeoOpazyromue. Homenknatypa okcuaoB. Ou3ndeckue U XUMHUYECKHE
cBoOMcTBa OKCUIOB. [TonmyyeHue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM M HEPACTBOPUMBIE
ocHOoBaHMs. HoMmeHknaTypa ocHoBaHuid. DHU3WYECKME W XUMHYECKHE

cBOMCTBa OCHOBaHUM. [losryuenre ocHOBaHMM

2.8

Kucnotel. Knaccuduxkamus kucinor. Homenknarypa kucnor. duznyueckue u
XUMHYeckue cBoiictBa kKucioT. Psan aktuBHOcTH MetaiuioB H.H. bekerosa.
[TonydyeHnue KuciIoT

2.9

Comu. HomeHnknarypa cosieil. @u3n4eckue 1 XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuyenue conen

2.10

I'eneTnueckas CBA3b MCXKY KiJIaCCaMU HCOPTAaHUYCCKUX COE€IUHEHUH

2.11

XHWMHMYECKUN DSKCIEPUMEHT: KadyeCTBEHHOE OIPENCICHUE COAECPIKaHUS
KHCJIOPOZAA B BO3AYyX€, MOIy4YeHUE, cCOOMpaHue, paclo3HaBaHUE U U3yYEHHE




CBOMCTB KHCIJIOPO/Ia, HAOJIOICHIE B3aUMOJICHCTBHUS BEIECTB C KHCIOPOJIOM
W YCIOBUS BO3HUKHOBEHHS W IPEKpalIcHUS TopeHHus (IoXkapa),
O3HaKOMIJICHHE C 00pa3IlaMK OKCHJIOB M OIMCAHHE MX CBOWMCTB, MOJIyYCHHE,
coOupaHHe, paclo3HaBaHUE M HU3YYECHHE CBOWCTB BOOpoja (FOpPEHHE),
B3auMoeiicTBrEe Bogopoia ¢ okcuaoM meau(ll) (Bo3MOKHO MCIIOJIb30BaHUE
BH/ICOMATEPHAIIOB), HAOIIOACHHE OOpPAa3IlOB BEIIECCTB KOJIMYSCTBOM 1 MOJIb,
HCCIICIOBAaHNE OCOOCHHOCTEH pACTBOPEHHUs BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM
JOJICH pacTBOPEHHOrO BEIISCTBA, B3aMMOJICHCTBHE BOJBI C METaIAMU
(HaTpueM u KaiblnueMm) (BO3MOXKHO HMCIOJIB30BAaHUE BHICOMATEPHUAIIOB),
OIpejieJiecHUe PACTBOPOB KHCJIOT W MICIIOYEH C TOMOINBIO HHIUKATOPOB,
HCClIeIoBaHie 00pa3lOB HEOPraHMYECKHX BEINECTB Pa3IMYHBIX KIIACCOB,
HaO0JII0JICHUE M3MEHEHHUS OKPACKH HHIMKATOPOB B pacTBOpax KHUCIOT M
nienovei, n3yvuenue B3aumoaercTus okcuaa meau(ll) ¢ pactBopom cepHoii
KHCJIOTBI, KHCJIOT C METaJUIaMH, pEaKIUuil HEeUTpajau3aluy, IOJTy4YCHUE
HEPaCTBOPUMBIX OCHOBAHMIA, BBITECHCHHE OJHOTO MeETajia JPYrHM U3
pacTBoOpa COJIM, PEHICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHerme
KJIACChI HEOPTAaHMYECKUX COCTMHECHUI

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINN

3.1

[lepBpie MOMBITKK KiaccU(PUKAIMM XUMHYECKHX d3JeMeHTOB. [loHsaThe o
Tpynmnax CXOJHBIX 2JIEMEHTOB (IIEOYHBIE U HIEJIOYHO3EMETbHbIE METAIIIBI,
raJloTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amM(pOTepHbIE
OKCHUJIbI U TUIPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. lleproanyeckas cucremMa XUMHUYECKHX JJIEMEHTOB
JN.U. Menneneea. KoporkonepuogHas W JUIMHHONEPUOAHAs (QOPMBI
[Iepnonnueckoir cucremsl xumudeckux oaiemeHToB J[.M. Menneneesa.
[Iepuons! u rpynnel. PU3HYECKUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB
IIEPUOJIA U IPYIIIBI JIEMEHTA

3.3

Crpoenne atomoB. CocTaB aToMHBIX siiep. M3oTonsl. DnekTpoHsl. CTpoeHne
JIEKTPOHHBIX 000JI04eK aTOMOB MepBBIX 20 XUMHUYECKUX 3IIEMEHTOB
Ilepuonnueckoit  cucrembl  JI.M.  MenneneeBa.  XapakrepucTuka
XUMHUYECKOTO JJIEMEHTA II0 €ro IOoJIokKEeHUI0 B Ilepuonmueckon cucreme
.. Menneneea

3.4

3aKOHOMepHOCTI/I N3MCHCHHA paJuyCa aTOMOB XHMHUYCCKHUX 3JSJICMCHTOB,
METAUIMYECKUX M HEeMETaJUIMYECKHUX CBOMCTB IIO rpymnmnamM M Iepuoaam.
3HadeHUE HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa )41 Hepnonnqecxoﬁ CHUCTCMBI




XUMHUYECKHX 3JIEMEHTOB JIJIsl pa3BUTUA Hayku U npakTtuku. [[.V1. Mennenees
— Y4YEHBIN U TpaskJaHUH

3.5

Xumuueckasi cBsi3b. KoBasieHTHast (mojsipHass W HEMOJSIpHAsl) CBS3b.

SHGKTpOOTpI/IHaTeJIBHOCTB XUMHUYECKUX 3JIeMEHTOB. FIoHHas CBSI3b

3.6

CreneHb OKHCJIICHUA. OXUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKknuu.
Hpoueccm OKHCJICHHS B BOCCTaHOBJICHHI. OKUCINTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUH OSKCIEPUMEHT: H3yueHHE OOpa3loB BEIIECTB METALIOB U
HEMCTAJIJIOB, BSaHMOI[efICTBHe HAPOKCHU A HUHKA C pacTBOpaMU KHCJIOT U
LeJ0Yel, MIPOBEICHUE OIIBITOB, HILTIOCTPHUPYIOLIUX HPUMEPBI
OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX peakuui (ropenue, peakuuu
pa3IoKEeHUs!, COeAMHEHNS )




MMPOBEPSEMBIE HA OI'D 11O XUMHWUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaAHUSA K NPeAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O II03HAaBAa€MOCTH SIBJICHUM opupoabl, ITOHHUMAHUE 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOU HayKH KakK obnactu COBPECMCHHOTI'O
CCTCCTBO3HAaHUs, KOMIIOHCHTA O6H.I€I71 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH  YCJIOBEKAa B  YCJIOBHAX COBPEMCEHHOI'O O6H.I€CTBEI;
IIOHUMAHHUEC MECTAa XUMHUHN CPCAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX IIO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX W
TCOPCTUUCCKHUX METOJdaxX HUCCICIJ0BaHUA BCHIICCTB nu N3YUCHUA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHHEC HUCIIOJIB30BATh MOJACIN JIA 00BICHCHUS

CTPOCHUSA aTOMOB U MOJICKYJI

13

o cdepax npoeccHOHATBHON NEATENBHOCTH, CBSI3aHHBIX C XUMHUEU H
COBPEMEHHBIMH  TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHUSX
XUMHYECKOH HAyKH, YTO TIO3BOJUT OOYydarolMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoeil Oyayielt nmpoheccuoHalIbHON e TeNbHOCTH U
clienaTh OCO3HAHHBIM BBIOOP XMMHUHM Kak MPO(QUIBHOTO MpeaMeTa Mpu
Nepexoie Ha YpOBEHb CPeIHEro 001ero oopazoBaHus

Biranenne cucreMoi XMMHUYECKUX 3HAHUW U YMEHUE IPUMEHSATh CUCTEMY

XUMHNYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIIINE XHUMHUYECKHE IIOHATHSA: XUMHYCCKUU OJICMCHT, aToOM,
MOIJICKYJIa, BCIICCTBO, ITPOCTOC U CJIOKHOC BCIICCTBO, OAHOPOAHAA U
HEOAHOPOAHAA CMEChb, OTHOCUTCIIbHBIC ATOMHAA U MOJICKYJIApHAA MacCChI,
KOJMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAsA Macca, MOHHpHBIﬁ O6’LéM, OKCH A,
KHUCJIOTa, OCHOBAaHHUC, COJIb (CpeI[HH}I), XUMHUUCCKAA pCaKUus, pCeaklunu
COCANHCHUA, PCAKIHUU PaA3JIOKCHUA, PCAKIUNU 3aMCHICHHA, pPCaKIHUU
O6MCH8., TEILJIOBOM 3(1)(1)CKT pCaKkuru, 3K30- U SHAOTCPMHUICCKUEC PCAKIINHU,
pacTBOpP, MaCCOBasA AOJIA XUMUYCCKOI'O 3JIEMCHTA B COCAUHCHNH, MaCCOBast
A0JIA U IMMPOHCHTHAd KOHLCHTpalusd BEHICCTBA B PACTBOPE, AApPO aToMa,
BHCKTpOHHBIf/'I clon aToMa, aToMHasd Op6I/ITaJ'IB, paauyc aroma,
BaJICHTHOCTbD, CTCIICHDb OKHUCJICHHA, XUMHYCCKas CBs3b,
QJICKTPOOTPULATCIIbHOCTD, NOJISIPHAA W HCHOJIPHAs KOBAJICHTHASA CBA3b,
HOHHasA CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJUIMYCCKAA pCIJ_IéTKa




(aromHasi, HIOHHASA, METAIMUECKAsl, MOJICKYJIsIpHAasi), MOH, KaTHOH, aHUOH,
ANEKTPOJIUT U HEAIEKTPOJIUT, IEKTPOIUTUIECKAsT TUCCOIMALINS, PEaKIIUN
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIIHH,
OKHCIIUTEIh M BOCCTAaHOBHUTENb, OKHCICHHE U BOCCTaHOBJICHHUE,
ANEKTPOJIM3, XUMHUECKOE paBHOBECHe, OOpaTMMble W HEOOpaTHUMbIE
peaKIu, CKOPOCTh XMMHUUYECKOW peakiuu, karaauzarop, [IJIK, koppo3us
METAaJUIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHMS MaccChl,
nepuoanueckuid 3akoH /.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJIsIpHAasd TEOpus, TEOpU
BHGKTpOHHTquCKOﬁ Jucconanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

yYMEHHE MPaBUIbHO UCIOIb30BaTh U3YUEHHBIEC BEIIECTBA U MaTEpHAIIHI (B
TOM 4YHCIIE MUHEpAJIbHbIE yIOOpEHUs, METaUIbl U CIUIaBbl, MPOAYKTHI
nepepaboTKU  MPHUPOAHBIX  MCTOYHUKOB  YIVIEBOAOPOIOB (YT,
MPUPOAHOTO Ta3a, HepTH) B OBITY, CEIbCKOM XO3SIiiCTBE, Ha
MIPOU3BOJICTBE U MOHMMaHUE 3HAYEHUS >KUPOB, OEITKOB, YIIEBOIOB IS
OpraHM3Ma YeJOBeKa; yYMEHHE IpPOrHO3MPOBATh BIIMSHUE BEUIECTB H
XUMHYECKUX TPOIECCOB HAa OpPraHU3M 4YEJIOBEKA U OKPYXKAIOIIYIO

MIPUPOAHYIO CPEIY

3.2

YMEHUE WHTETPUpPOBAaTh XMMUYECKME 3HAHUS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX IPEAMETOB

3.3

HaJM4ue ombiTa paboThl ¢ pa3IM4YHBIMU UCTOYHMKAMU MH(OpMALUU IO
XUMUM (Hay4dHas M Hay4yHO-TIONYJSpHas JUTepaTypa, CJIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OIICHUBATb HH(bOpMaHHIO O B€HIICCTBAX, HX
NpEeBpallICHUAX U MMPAKTUYCCKOM IMPHUMCEHCHUNU U YMCHUC HCIIOJIb30BATb
e€ ms pCeHICHUA y‘{e6HO'H03HaBaTeJIBHBIX 3aga4

Branenue ocHOBaMU MOHSITHITHOTO ammapaTra U CHMBOJUYECKOTO S3bIKa
XUMUU JIJIs1 COCTaBNIeHUs (OPMYIT HEOPTaHUYECKUX BEIIECTB, YPAaBHEHUI
XUMHYECKHX PEaKIi; oCHOBaMHM XuMH4eckoi HomeHkmarypsl (IUPAC

Y TPUBHAIILHOM)

VYMeHue OOBICHATH CBS3b IIOJIOKCHHS DJIEMEHTa B HepI/IO,[[I/I‘-ICCKOI\/'I
CUCTEMC C YU CJIOBBIMH XapaKTCPUCTUKAMU CTPOCHUA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, O6H.ICC qucCiI0
BJICKTpOHOB), pacnpeaciiCHUEM  BJICKTPOHOB IO  SHEPTCTUUCCKHUM
YPOBHAM aTOMOB IICPBBIX TpéX MEpruoa0B, KaJInusd U KaJIbIIUA




[IpencraBieHre O MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB (paJMyC aTroMa, 53JEKTPOOTPULIATENbHOCTh), MPOCTBIX U

6 CIIO)KHBIX BEIIECTB OT TMIOJIOKEHUS dJieMeHTOB B Ilepmommveckoit
cucrteMe (B MaJbIX MMEPHOAAX M IIIABHBIX MOJTPYIIAx) U 3JICKTPOHHOTO
CTPOCHUS aTOMa
7 YMmenue kinaccupuIpoBaTh:
7.1 XUMHYECKUE JIEMEHTHI
7.2 HEOpPraHMYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpenesTh:
8.1 BaJICHTHOCTH M CTETICHb OKHUCIICHUSI XUMUYECKHUX JIEMEHTOB, 3aps/] HOHA
8.2 BUJ XUMHYECKOW CBS3M W THUI KPHUCTALIMYECKOW CTPYKTYphl B
' COCMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIMIECTB (KUCIOT, OCHOBAHHMIA)
8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh (PU3NIECKHUE M XUMUYECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, aiMa3, KPEMHHH,
9.1 azoT, ¢ocdop, cepa, XJIOp, HATPUH, KaluWiA, MarHud, KaJbIuH,
ATFOMUHHM, KEJe30)
CIIO)KHBIX BEIECTB, B TOM YHCIIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOZOPOJ, CEPOBOJAOPOJ, OKCUABI M TUAPOKcUIbl MeTamioB |-I1A
9.2 rpynmn, amoMunus, meau (1), nunka, xenesa (11 u 1l1), okcunpt yriepona
' (I u 1V), xkpemuus (1V), azora u pocdopa (Il u V), cepst (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THasA, (QocdopHas, yronbHas,
KpeMHUEBasi KUCI0Ta U X COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOWCTBA BEUIECTB B 3aBHCHUMOCTH
0.3 OT UX COCTaBa U CTPOCHHUSI, TPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
' CBOMCTB, BO3MOXKHOCTh TIPOTEKAaHUS XUMHUYECKHX TMpEBpAIleHUN B
Pa3TUYHBIX YCIOBUIX
10 YMeHHe COCTaBIISATh MOJICKYJISIpPHBIC M WOHHBIE YpaBHEHHs pEaKIvii, B
TOM YHCJIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKITHIl
103 WLUTIOCTPUPYIOMIAX XUMHUYECKHE CBOWCTBA M3YUEHHBIX KJIACCOB (TPYIII)
' HEOPTraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMU




11

YMeHue BIYUCIATH (IPOBOAUTH PAcUEThl):

OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO ¥ MOJIIPHYIO MacChl  BEIIECTB,

111 MacCOBYIO JIOJIF0O XUMHUYECKOI'O 2JIEMEHTA B COCJUHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX pEaKUUd M HAXOAUTh KOJUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB peakluu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJIJaMHM HAYYHOTO IO3HaHHs (HaONro/leHue, U3MEpeHue,
121 SKCIEPUMEHT, MOJICTUPOBAHUE) NIPU U3YUCHUHU BEIIECTB U XUMHUUYECKHUX
' SBJICHHIA; yMEHHE C(HOPMYIHPOBATH MPOOIEMY U MPEATIOKHUTh MyTH €&
perieHus
122 0e3omacHOil paboOThl € XUMHUYECKHUMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYAOH U JIabopaTOpHBIM 000pyA0BaHUEM
MpaBuUjiaMy 0€30MacCHOTO OOpaIleHHs C BEIIECTBAMHU, UCIIOIb3YEMBbIMHU B
TOBCETHEBHOW >KW3HM, IMPABHJIAMHU TOBEICHUS B IEIIX cOepexeHus
123 310pOBbSl M OKPYXAKIIEH NOPUPOJHOM Cpeabl; IMOHMMAaHUE Bpena
' (omacHOCTH) BO3JEHCTBUS HA KUBBIE OPTraHU3MBI  OIPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUS
13 Hannune mnpakTUYeCKWX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS
CJIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
M3Y4YEeHHE U OnucaHue (U3NYECKUX CBOMCTB BEILECTB; O3HAKOMIICHHE C
13.1 (GUBUYECKUMU ¥ XUMUYECKUMHU SIBJICHUSIMU; OTBITHI, WUTFOCTPUPYIOIINE
MPU3HAKY TPOTEKAHUS XUMUYECKUX PEAKITUH
13.2 n3ydeHue crnocoOoB pa3eseHus cMmecen
MOJIy4€HUE KHCIIOpO/ia U U3yYEHHE €ro CBOMCTB; MOJydYeHUE BOIOpoaa 1
13.3 M3Y4YEHHE €ro CBOICTB; MOJYYEHHE YTJIEKHUCIOro ra3a M M3ydyeHHUe ero
CBOICTB; MOJYYCHUE aMMHaKa U U3y4EHUE €ro CBOMCTB
134 MPUTOTOBJIEHUE PACTBOPOB C  ONPENENEHHOM MaccoBOW  AoJeH
' pacTBOPEHHOTO BELIECTBA
135 MIPUMEHEHHE WHINKATOPOB (JaKkMyca, METHJIOpaHka U ¢eHodTanienHa)
' JUISL OIIPEJICJIEHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U LIEI0Ye
WCCIIEZIOBAHUE U ONKCAHUE CBOMCTB HEOPTaHMUECKUX BELIECTB PA3TUUHBIX
136 KJIACCOB; M3YYEHHE B3aMMOJEUCTBUS KHUCIOT C METaJIJaMH, OKCHAAMHU

MCTAJJIOB, PAaCTBOPUMBIMHU U HEPACTBOPHUMBIMU OCHOBAHUSAMH, COJISAMU;
MOJIYUYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OOHOIo MeETajlia




IpPYTMM M3 pacTBOpa COJIM; UCCIIeJOBaHHE aM(pOTEPHBIX CBONCTB
TUAPOKCUIOB ATIOMUHUS U LIMHKA

13.7

pelIeHue SKCIePUMEHTABHBIX 3a/lady 1Mo TeMaM: «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COCAMHEHUN»; «DIIEKTPOIUTHUECKAsT TUCCOLHAIUY;
«BakHele HeMeTauIbl 1 UX COSIMHEHUA»; « BaxkHeuIne MeTaibl U

nX COCANMHCHUA»

13.8

XUMHYECKHE IKCIICPUMEHTBI, HJUTFOCTPUPYIONIUE MPU3HAKU MPOTCKAHMS
peakiuii HOHHOTO 0OMEHa; KAYeCTBEHHBIC PEAKIIMK Ha TIPUCYTCTBYIONTUE
B BOJHBIX PacTBOpPaxX HOHBI: XJOPHA-, OpOMHUI-, HOIUI-, CYJIbdat-,
docdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCH]I-UOHBI, KATHOHBI
aMMOHHUSI, MarHusi, KaJbllMsl, aTFOMUHHUS, kene3a (2+) u skeneza (3+),
Menu (2+), nMHKa

14

YmMmenue:

141

npeaAcCTaBJIsATb PE3yJIbTAaThL OKCIICPUMCHTA B (bopMe BBIBOIOB,
JOKa3aTCJIbCTB, I‘pa(l)I/IKOB n Ta6J'II/II_I U BbBbIBJIATH OMIIMPHYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3HU MCKAY PCAJIbHO Ha6J'IIOI[aCMLIMI/I XUMHNYCCKNMHU
ABJICHUAMU W IIPpOHCCCaMH, IPOHUCXOIAAINIMMU B MAKpPO- U MHUKPOMMUPC,
OOBACHATH IMPHUYKUHBI MHOFOO6p33H5{ BCIICCTB




HEPEYEHDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
11 Yucteie BemecTBa U cMecu. CriocoObI pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKHUX
' 3eMeHTOB. [IpocThie U C10KHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
' CTeIneHb OKUCTICHHUS
3aKOH MOCTOSIHCTBA cocTaBa BewnlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
14 OtHocuTenbHAs MOJEKYJsIpHas Macca. MaccoBas J0Ji1  XMMHYECKOrO
3JIEMEHTa B COCIMHEHUH
15 KonuyectBo BemectBa. Moisb. MossipHas mMacca. MomsipHbiii 00bEM Ta30B.
' B3anMOoCBA3b KOJIMYECTBA, MACCHI M YHUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 du3znueckrue U XMMUYECKUE SIBICHUSA. XMMUYECKAsl peaklus U €€ IpU3HAKHU.
' 3aKOH COXpaHEHUs1 MacChl BEIECTB. XUMUYECKUE YPABHEHUS
5 [lepuonnueckuii 3akoH u Ilepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
Ilepnonnueckuit 3akoH. [lepmoanueckas cucTtemMa XMMHYECKHX DJIEMEHTOB
2.1 .. Menneneesa. Ileproasl n rpynnsl. @U3NYECKUI CMBICIT MOPSIIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U TPYIIIBI JIEMEHTA
Crpoenne aromoB. CocraB aToMHbIX siaep. M3oTonsl. JnekTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHX D3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHUMHYECKHX JJIEMEHTOB IEPBBIX
TpEX MEPUOJIOB, KaJIus, KaJIBLIHS (paguyca aTOMOB,
2.3 AIIEKTPOOTPHULIATETLHOCTH, METAIIMYECKUX U HEMETaNINYECKUX CBOWCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TIOJIO)KEHHEM  DJJIEMEHTOB B
Ilepnonnueckoi cUCTEME U CTPOCHHEM MX aTOMOB
3 CrtpoeHue BeniecTBa
Xumuyeckass cBs3b. KoBaneHTHas (mossipHass Y HETMOJSIpHAsi) CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XMMUYECKHX  JJeMeHTOB. MoOHHasg  CBs3b.
Merannuueckas CBs3b
3.9 Tunel KpHUCTAUIMYECKUX PEmETOK (aTOMHas, HMOHHAs, MeTaJTU4ecKas),

3aBHCHUMOCTH CBOMCTB BEILIECTBA OT THUIA KpHCTaHHquCKOﬁ peHléTKI/I Hn BUJa




XUMHYECKOM CBSA3H

Baxnelimye npeactaBuTeNM HEOPraHMYECKHX BellecTB. Hemertamwibl U ux

COCAMHCHU. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccugukanus 1 HOMEHKIATypa HEOPraHWYECKHX COCIMHCHUIN: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHsbIe) u
Hecosieo0pa3yronlye; OCHOBaHMW (IIETOYM M HEPAaCTBOPHMBIC OCHOBAHUSA);
KHACIIOT (KHCIOPOJCOACpKAIMe U OCCKUCIOPOIHBIC, OJHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

4.2

du3nueckue M XHUMHYSCKHE CBOMCTBa IMPOCThIX BCUICCTB-HECMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriieposa, KpeMHUS

4.3

duznyeckre U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTHUSA,
HATpus,  Kauus, MarHus W Kajblus,  alllOMUHHUA,  JKele3a.
DIEKTPOXUMHUECKUN DS/l HATPSDKEHUN METAIJIOB

4.4

duznyeckue n XUMHNYCCKHEC CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ
HEMCTAJJIOB: XJIOPOBOAOpOAA, CECPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckrue U XUMHYECKUE CBOMCTBA OKCHIOB HeMeTasuioB: cepsl (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yruepoma(ll, 1V), xpemuusa(lV).
ITosydeHne OKCHIOB HEMETAIIIOB

4.6

Xumnueckue cBoiicTBa okcuaoB: metauioB |IA—IIA rpymm, nuuaka, meau(ll) u
xenesa(ll, 11). [Toay4eHue oKCHUI0B METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX THUIPOKCHAOB (HA
MpuUMepe TUIPOKCUIOB AIFOMUHUS, Kene3a, IuHKa). [lomydeHne ocHOBaHMI
1 aM(OTEPHBIX THAPOKCUIOB

4.8

O6uue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHON, KPEMHUEBOH,
yroiapHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOH CepHOU U
a30THOM KucioT. [loayyeHue Kucior

4.9

O6mue xuMuyecKkue cBoiicTBa cpenHux cozeil. [lonydenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacno3HaBaHue BOJOpOJ4, KHUCIOpOJd, aMMHAKa,
YTJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I
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[Tonyyenne amMmmuaka, CEpHOM M a30THOM KHUCIOT B MPOMBIILICHHOCTH.

O61ure criocoObl MOTyYeHUs] METAJUIOB

4.12

I'eneTnueckas CBS3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

XUMUYECKUE PeaKIuu

5.1

Knaccmbnxaum{ XUMHUYCCKUX peaKLII/Iﬁ 110 PAa3JIMYHBIM IPU3HAKAM: 110 YHUCITY
H COCTAaBYy Y4YaCTBYHOIIUX B PCAKIHUH BCIICCTB, IO TCIIJIOBOMY B(I)(bCKTy, 1o
W3MEHEHMIO CTeIIeHEH OKHMCICHU XUMUYECKUX DJIEMEHTOB




5.2

TeroBoit 3¢ ¢heKkT XUMHUYECKOM peakIi, TePMOXUMUYECKUE YpPaBHEHUS.
DK30- U SHAOTEPMUYECKUE peakluU. TepMOXUMUYECKUE YPaBHEHHS

5.3

OKHCIUTEIBHOBOCCTAHOBUTEIIbHBIE peaxkuuu. Oxucnurenu u
BOCCTaHOBUTENU. [Iporieccel OKHUCIEHHUSI U BOCCTAHOBJICHUS. DJIEKTPOHHBIN
0aJlaHC OKHMCIUTEIIbHOBOCCTAHOBUTEJILHON peaKIINU

5.4

Teopus AJIEKTPOJIUTUYECKON JIUCCOLMAIIHH. Katnonsi, AHUOHBLI.
DNEKTPONUTBI W HEINEKTPOJuThl. CuibHBIE U CcJIa0ble AJICKTPOJHUTHI.
CremneHpb aUcCoanuu

5.5

Peakinu nonHOrO0 OOMeHa. Y CIOBHUS MIPOTEKAHUS PEaKIIUii MIOHHOTO OOMEHa,
IIOJIHBIC Y COKPAILEHHBIC HOHHBIE YPABHEHUS PEAKLIMI

XuMus u OKpYyXKaromiasa cpcaa

6.1

BemectBa u MaTcprajibl B MOBCEIHEBHOM XU3HU YeJIOBeKa. be3omacHoe
HCIIOJB30BaHHUC BCIICCTB M XHMMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I n 6BITy.
HCpBaH IMoMOIIb IIPU XUMHUYCCKHUX OKOI'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYyXaromel cpeabl (KUCIOTHBIE —OXKIIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa H BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUS
[Ipenenbuas monmyctumasi koHuentpamus BemiecTB (IIJK). Pons xumum B
pEIICHUH JKOJIOTUYCCKUX MpoOsieM. YCHIIEHHEe MapHUKOBOro 3¢dekra,
pa3pylieHre 030HOBOI'O CJIOS

6.3

[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX COSIMHEHHUN B
ObITY, MEAMIIMHE, MPOMBILIUIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpumeneHue
METaJUIOB M CIIJIABOB (CTallb, YYT'yH, AIOPANTIOMMHHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAuHeHuil. I[loHsATHE O KOppO3MM METalIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[TpuposHblE WCTOYHUKH YTJIEBOJOPOIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),
MPOJYKTHI UX NepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘{aJ'ILHLIe MIOHATHS 00 OPraHNvYCCKUX BCIICCTBAX KAK O COCAUMHCHHUAX
yriepoaa (MeTaH, OTaH, OSTWJICH, AUCTWJICH, 3TAHOJI, TJIMICPUH, YKCYCHas
I(I/ICJ'IOTa). [TonsiTHE O OHMOJOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6CJIK3.X,
YIJIEBOAaxX — M UX POJIU B )KU3HU YCIIOBCKA

Pacuérsr:

7.1

o (pOpMy.TIaM XUMHYECKMX COCAUHEHUI

7.2

Macchl (MACCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



