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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHU Ha ypPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWMU K pe3yJibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHOM  MOPOrpaMMbl  OCHOBHOIO o011ero o0Opa3oBaHus,
npencraBieHHbIXx B DI'OC OO0, a takxke Ha OCHOBE (pemepanbHO paboueit
MpPOrpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENoAaBaHus y4eOHOTro
npenMera «XuMmus» B 00pa3oBarelbHBIX — OpraHusaunusax Poccuiickoi
Oenepanuu.

[Iporpamma o xumMum Aa€T NPEACTABICHUE O LENSAX, OOLIEH CTpareruu
OoOy4YeHHs, BOCIUTAHUS U Pa3BUTHS OOYyYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMeTa,  YyCTaHaBIMBAaeT — 00s3aTelbHOE  MPEIMETHOE  COACpIKaHHE,
MIpEeIyCMaTPUBAET paCIpENesIEHUe €ro Mo KiaccaM U CTPYKTypPHpPOBaHHE I10
paznenaM M TeMaM NIpOrpaMMbl MO XHMHH, ONpPENENseT KOJIWYECTBEHHBIE U
Ka4eCTBEHHbBIE XapaKTEPUCTUKHU COJEPKAHMS, PEKOMEHTyEMYIO
MOCJEI0BAaTENbHOCTh HM3YYEHUSI XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOyYaromMuXCcs, OMNpPeaeaseT BO3MOXHOCTU MpeaMera it
peanuzanuu TpeOOBaHUM K pe3ysibTaraM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3yiapTaraM OOyYeHHs XMMUU Ha YPOBHE LEJIEH H3y4YeHUs NOpeIMeTa u
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM AESATENBHOCTH OOYyYarolIerocs IO
OCBOEHUIO Y4eOHOTO COAECPKAHUS.

3HaHWE XUMMHUH CIY>KUT OCHOBOM Il (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero NpeACTaBICHU 0 MaTEPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT (HOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aUMONPEBPAILIEHUAX
SHEPruv 1 00 3BOJIOLMHU BEIIECTB B MPHUPOJE, O MYTSIX PELICHUS MIOOATbHBIX
MpoOJieM YCTOMUYMUBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, SHEPTrEeTUUYECKOMH,
MULIEBOI U 3KOJIOTMYECKON 0€30MaCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yuenue xumuu:

CocOoOCTBYEeT peaiu3alli  BO3MOXHOCTEH Ui CaMOpa3BUTHS H
dbopMupoBaHUsi KyJIbTYphl JIMYHOCTH, €€ o0med U  (PyHKIHOHAIBbHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBILIJIEHUS U TBOPUECKUX CIIOCOOHOCTEM
oOy4arollnuxcsi, HABBIKOB HX CaMOCTOSATEIbHOM Yy4eOHOW JesATEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEIOBATeIbCKUX YMEHUW, HEOOXOOUWMBIX KaK B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCUOHAIBHON AESTENbHOCTH;

3HAKOMUT CO CINEUU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOTO B3MIsAJa HA E€OUHCTBO MPUPOJBI M  YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TalloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00y4Jaronuxcs;

CrocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HayYHbIM 3HaHWSAM, K TPUPOAE, K UEIOBEKY, BHOCHUT CBOW BKJIaa B
AKOJIOTUYECKOE 00pa3oBaHUE 00yUYarOIIUXCS.

Jlanuble HampapiaeHUs B 00y4YeHUU XUMUU 00€CeurBalOTCs crenu@uKon
COJEpKaHMsI Yy4yeOHOro TMpeAMeTa, KOTOPBIM  SIBISIETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAYKM XMMHUU Ha OMPEICIEHHOM 3Tarie
e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs OPUEHTUPOBAH
Ha OCBOEHME OOYYaIOIIMMHCS CHCTEMBbl IMEPBOHAYAJIBHBIX MOHSATUH XUMUH,
OCHOB HEOPTaHMYECKOW XMUMHH W HEKOTOPHIX OTIENbHBIX 3HAYUMBIX TMOHSATHH



OPTraHUYECKOW XUMUMU.

CrpykTypa coaepskaHusi IporpaMMbl IO XUMUU c(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxofa K e€ n3yueHuro. CofepkaHnue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM D3JEMEHTE W BEIIECTBE W CHCTEMbl IOHATHA O
XUMU4eckol peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHHW30BaHbI 110
MPUHLUIY IOCIEA0BATENBHOIO Pa3BUTHS 3HAHWKA HA OCHOBE TEOPETHYECKUX
MPEICTABIEHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmopnueckoro 3akona [[. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOW CBA3H;

— TMpencTaBiIeHU 00 DIEKTPOIUTUYECKONW JUCCOIMALMK BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
MOJyYEHHBIX W OCMBICIICEHHBIX (DAKTOB, Pa3BUBAIOTCA TMOCIEIOBATEIBHO OT
OJHOTO ypOBHA K JpPYyroMmy, BBIIOJHAS (QYyHKUUH OOBSICHEHUS H
MIPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS M BO3MOXXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOJTyYECHHS N3y4YaeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEACTABICHAS O XWUMHYECKOW COCTABILIONICH HAyYHOM KApTHHBI MUpa B
JIOTHKE €€ CUCTEMHOU MPUPOJIbI, IECHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHus B Hayke. M3ydyeHre XuMUU IPOUCXOIUT C HNPUBIICYEHUEM
3HAHUI M3 paHee H3YUYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyKaloWUA MUDPY,
«buonorus. 5—7 knacce» 1 «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMM XUMHHM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKOM  HAaykKd Kak o0OJacTM  COBPEMEHHOIO  €CTECTBO3HAHMS,
MIPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIBTYphl. 3ajada y4eOHOro mpeaMera COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHMM — BaXHEHMMX (AKTOB, TMOHATUN, 3aKOHOB U
TEOPETUYECKUX TOJOXKEHUHM, IOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO
XapakTepa, si3blka HayKd, B MPHUOOIICHUH K HAayYHbIM METOJaM IMO3HAHUS MPHU
M3yYeHUM BELIECTB U XUMHUYECKHX pEakUuil, B (OPMUPOBAHMH U PaA3BUTUU
MMO3HABATEIbHBIX YMEHUHM W HUX NPUMEHEHUU B Y4YEOHO-NIO3HABATEIbHOM U
y4eOHO-UCCIEeI0OBATENIbCKOM ESTENBbHOCTH, OCBOEHUU MpaBui O€30MacHOTr0
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XWMMHUM Ha YPOBHE OCHOBHOIO OO0IEro o0Opa3oBaHUs
BaXHOE 3HAUCHUE MPUOOPENH TAKUE 1EJIH, KaK:

— (opMHpOBaHME HWHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYIAHUYECTBY, CAMOCTOSTEILHOMY IPHUHITHIO PEIICHUH,
CcoCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJI€HHOCTb OOyYEeHHMs] Ha CHUCTEMATUYECKOE MPHOOLIEHUE
00y4Jaromuxcsi K CaMOCTOSITEILHON IMO3HABATEIbHON ACSATEIbHOCTU, HAyYHBIM
METOJ]aM IO3HAHUSI, (POPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K
XUMUMU;

—  ofecriedyeHre  yCJIOBHH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyyalIUMHCS ~ OMNbITAa  Pa3HOOOPAa3HOM  JEATEIBbHOCTH, TO3HAHUA W
CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), HMEIOLIUX
YHUBEpCaIbHOE 3HAUCHUE ISl pAa3JIMYHBIX BUJIOB JACATEIBHOCTH;

— (¢opmupoBaHue oOImEeH (PyHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCIIE YMEHUH OOBACHATb M OLICHUBATh SIBICHUS
OKPYXAaIOILEro MHUPA, UCHOJB3Ysl 3HAHUS M ONBIT, NOJYYEHHbIE TPU U3YUEHHUU



XUMHH, TPUMEHSATh UX TMpPH PEUICHUH NpoOJeM B TMOBCETHEBHOW >KU3HH U
TPYAOBOM AESATEIBHOCTH;

— (dopMupoBaHue y OOy4arOIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAHUU IJi1 BBIPAaOOTKH SKOJOTHYECKHU
11e1eCO00pa3HOT0 TMOBEACHUS B OBITY W TPYAOBOW JESATEIBHOCTH B IIENIAX
COXPAHEHHUsI CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOMN CPENBIL;

— pa3BUTHE MOTHUBAIMUA K OOYUYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOIIEYETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy Tmpoduisi ¢  HampaBICHHOCTH
JanbHENIIEero 00y4eHusl.

OOmiee 4yucno 4YacoB, OTBEACHHBIX Uil M3YYEHHs XHMHH Ha YpPOBHE
OCHOBHOI0 00111er0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kilacce — 68 yacoB

(2 yaca B Hezienio), B 9 knacce — 68 yacoB (2 yaca B HEZIEINIO).
COAEP)KAHUE OBYUEHMUSI

8 KIIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE TIOHATHS

[Ipenmer xumun. Ponb XuMHM B )KM3HU YEIOBEKA. XUMUSA B CHCTEME HayK.
Tena n BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpErarHoe COCTOSIHUE
BemiecTB. [loHsATHE 0 MeToAax MO3HaHUsI B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoObl pa3feieHus CMECe.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HIEMEHThl. CHMBOJIBI XHMHUYECKHUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuyeckass ¢Gopmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX DSJIEMEHTOB.
3akoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHocuTeNnbHasE MOJIEKYJIsipHas Macca. MaccoBasi 10151 XUMUYECKOTO JIEMEHTA
B COCJIUHCHUH.

KommuectBo BemecrBa. Monbs. Momsippas  Macca.  BzauMocBsasb
KOJIMYECTBA, MACChl M YHCJAa CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacdy€Tel 1o
dbopmynamM XUMUYECKUX COCTUHCHUM.

dusznyeckrue W XUMHYECKHE SBJICHHS. XHUMHYECKass peakius u eé
MpU3HAKU. 3aKOH COXPAHEHUsI MacChl BEIHIECTB. XHUMHUYECKHE YpaBHEHMS.
Knaccudukanuys XumMu4eckux peakiuuii (COeIMHEeHUS, Pa3I0KEeHUsI, 3aMEIIICHMUS,
oOMeHa).

Xumuueckuit IKCnepumeHm.

3HAKOMCTBO C XMMHUYECKOM MOCYI0H, TpaBUiiaMU paOOThI B JIabOpaToOpuu U
npuéMamMu  o0parieHuss ¢ J1abopaTOpHBIM OOOpPYIOBaHHEM, W3YyUYCHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3IOB HEOPraHUYECKUX  BEIIECTB,
HaOmoneHue Gpuzndeckux (MiaBjieHUue BOCKA, TasHUE JIbJla, paCTUPAHKUE caxapa
B CTyNKe, KWIICHWE W KOHJEHCAIUS BOJIBI) WU XUMHUYECKHX (TOPEHHUE CBEYH,
MpOKaJIMBaHUE MEIHOW TIPOBOJIOKHU, B3aUMOJCHCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAOMIOEHWE W OMNUCAHUE TMPU3HAKOB TMPOTEKAHUSI XUMHUYECKHUX
peakiui (paszyiokeHue caxapa, B3auMOICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOCHCTBHE
xenesa ¢ pactBopoM cosir meau (11), uzydyeHue crnoco0oB pasaeieHus cMeceil: ¢
MOMOIIIbI0 ~ MarHuta,  (QUIBTPOBAaHUE,  BBIMAPUBAHUE,  JTUCTHILIALIMS,
xpoMarorpadusi, MNpoBeJEHWE OYUCTKH IIOBAPEHHOW COJiM, HAOIIOACHUE W
ONMCAaHUE pe3yJbTaTOB IMPOBEJCHUS OIbITA, HWUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHMsI MacChl, CO3IaHUE MOJIEJICH MOJIEKYJT (IITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHNYECKUX BelllecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 31eMeHT U mpocToe



BemlecTBo. HaxoxaeHue kuciaopoaa B mpupoze, GU3HUECKHe U XUMUYECKUE
cBolictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kuciopona. CrocoOs
MOJIyYEHHUs] KHUCIOpoAa B JIaDOpaTOpuM W MPOMBINUIEHHOCTH. Kpyroopor
Kucnopoja B npupogae. O30H — asIoTporHas MOAU(UKALIKU KHCIOPOIa.

TemnoBoit 3¢ heKkT XUMUUIECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U 3HAOTEPMHYECKUE pEeaKIuu. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TapHUKOBOTO A (deKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bonmopon — snemeHT m mpocroe BemecTtBo. Haxoxaenue Bomopoma B
npupoae, (¢uU3NYeCKue W XHUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CII0COObI
nosyuyeHust. Kucnorsl u conu.

MonsipHblii 006E€M ra3oB. Pacu€Tbl 10 XUMUYECKUM YPABHEHHUSIM.

Odusnueckne CBOWCTBa BOAbl. Boma kak pactBoputens. PacTBOpEL
HacplieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBass nonsi BemlecTBa B pacTBOpe. XHMUYECKHE CBOMCTBA BOJIBL
OcHoBanus. Ponb pacTBOpOB B NMpUPOAE U B KU3HHU 4YeloBeKa. KpyroBopot
BOJIbI B MPUPO/JIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX
BOZ.

Knaccuduxanus Heoprannueckux coequnennit. Oxcunpl. Kiaccudukarus
OKCHJIOB:  cojieoOpa3zyronue (OCHOBHbBIC, KHUCIOTHBIC, amM(pOTEpHBIE) U
HeconeoOpazyronme. Homenknarypa okxcuaoB. DPU3WYECKHME W XHUMHUYECKHE
CBOICTBA OKCUAOB. [lomydueHrne OkCuaoB.

OcHoBanus. Knaccudukainuss OCHOBaHMIA: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHus. HoMeHnknatypa ocHOBaHUN. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [loryuyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnot. Homenknarypa kuciotr. @uznyeckue u
XUMHUYECKHE cBOMcTBA KHCHOT. Psanm axtmBHOcTH MetamnoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenknarypa coneit. ®U3ndeckue 1 XMuMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUUECKUX COCIUHEHUH.

Xumuueckuit IKCnepuMeHm:

Ka4eCTBEHHOE OIpEACIICHUE COAEpPkKAHUS KHUCIOpOJAa B  BO3IYXE,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE M H3yYE€HHE CBOWCTB KHUCIOPOJA,
HaOJIIOIEHUE  B3aMMOJECHCTBUSA  BEIIECTB C  KHUCIOPOAOM M YCJIOBHS
BO3HUKHOBEHUS! W TMpEKpallleHUuss TropeHus (moxapa), O3HAKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIKMCAHWUE WX CBONCTB, IMOJy4Y€HHE, COOUpaHUeE,
pacrio3HaBaHUE€ W M3y4YeHUE CBOMCTB BOAOpoja (TOpeHue), B3auMOJEHCTBHUE
Bojioposia ¢ okcuaoM Menu (II) (BO3MOXKHO MCTONB30BaHUE BUICOMATEPHUATIOB),
HaOmoneHue o0pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCClIeIOBaHUE
0COOEHHOCTEH pAcCTBOPEHMsSI BEUIECTB C PA3JIMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCOBOM JTOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCUCTBHUE BOALI C METa/UIaMH (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIOJIb30BaHME BHUACOMATEPHUANIOB), HCCleIOBaHUE 00pa3lioB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOACHUE W3MEHEHUS
OKpacKd HHJIMKATOPOB B pacTBOpax KUCIOT M IIeNo4Yed, U3y4YeHHe
B3auMozeiicteus okcuna meau (II) ¢ pacTBOpoM cepHOMl KHCIOTHI, KHUCJIOT C
METaJUIaMH, peaKIMi HEUTpaau3alnu, MoTy4YeHUEe HepaCTBOPUMbBIX OCHOBAHHUM,
BBITECHEHHWE OJHOTO MeTajyla JAPYrMM M3 pacTBopa COJHU, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo Teme «BaxHeillne Kiacchl HEOPraHMYECKUX
COCIMHEHUN.

Hepunonnuecknii 3axkoH u Ilepumogmueckas cucremMa XUMHYECKHX



anemenToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEJIbHbIC PeAKIIUN

[lepBbie MOMBITKUA KIACCU(UKALMU XUMHUYECKHX dyieMeHTOB. [loHsTHE O
rpynnax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE M HIEJIOYHO3EMENIbHBIE METaJUIbI,
raJloreHbl, WHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbl Yl THUJIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX IIEMEHTOB
J. W. Menneneea. KoporkonepuomHas u JJIMHHONEPHUONHAs (POPMBI
Ileppnonnueckot cucrembl xumuueckux dnemeHtoB J[. M. Menneneesa.
Ilepronsl u Tpynmbl. PU3MYECKUM CMBICIT IMOPSAAKOBOTO HOMEPA, HOMEPOB
[IEpUOJA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctraB aroMHbIX snaep. HM30Tombl. DNEKTPOHBI.
CTpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB MEPBBIX 20 XMMHUYECKHUX 3JIE€MEHTOB
ITepnonnueckont cucremsl . 1. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeHuro B [lepuonnueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUINYECKAX U HEMETAIUINYECKNUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue llepuogmueckoro 3akoHa wu Ilepuonnyeckor  CUCTEMBI
XUMHYECKUX JIEMEHTOB I Pa3BUTHS Hayku W npaktuku. [[. . Mennenees —
YYEHBIN U TPAXKIAHVH.

Xumuueckasi cBsa3b. KoBajieHTHas (TonsipHast W HEMOJISIPHAsA) CBS3b.
DIEKTPOOTPULATENBHOCTD XUMAYECKUX IEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIINH.
IIponeccsl OkHCIEHUS U BOCCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

M3y4eHHE 0Opa3l0OB BEIIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LIMHKA C PAacTBOPAMM KHUCJIOT M IIEJNOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIINUX IPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropeHue, peakliuy pa3aoKeHUs, COeTUHEHHUS ).

Mesrcnpeomemmnuwie ceasu

Peanmnszannst MeXnpeaMeTHbIX CBA3EH NMPU W3YYECHHH XMMHU B 8 Kiacce
OCYILECTBIISIETCS YEpe3 HCIOJNb30BAaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX
MOHATUM, TaK W TIOHATUH, SBISIOIIUXCS CHCTEMHBIMUA [UISl OTHEJIBbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIe TMOHATHA: Hay4yHbId (akT, ruUnoresa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIacCUu(UKaLMs, TEPUOAUYHOCTD, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJI,
M30TOIbI, pAIMOAKTUBHOCTB, MOJIEKYJIA, JIEKTPUYECKUAN 3apsil, BEIECTBO, TEIIO,
00BbEM, arperaTHO€ COCTOSIHME BEIIeCTBa, TIa3, (U3MYECKHE BEIUYMHBI,
€AUHULIBI U3BMEPEHUS, KOCMOC, TIJIaHETHI, 3BE€371b1, COJHIIE.

buomnorus: porocunres, apixanue, buocdepa.

['eorpadusi: armocdepa, rumpochepa, MuHepanbl, TOPHBIE MOPOJBDI,
MOJIE3HBIE UCKONIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M xXuMH4yecKasi peakums

ITepunoanueckuint 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHECHUHN CBOMCTB
XUMUYECKUX JJIEMEHTOB TNEPBBIX TPEX NEPUOJOB, Kajus, KaJlbLUS U HUX
COCAMHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM dJIEMEHTOB B llepmommyeckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.



Crpoenue BellecTBa: BUJIbI XUMUYECKOW CBA3U. THIBI KPUCTAIINYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU
U BUJIa XUMHUYECKOU CBA3H.

Knaccudpukanuss ©  HOMEHKIarypa  HEOPraHUYECKHX  BEIIECTB.
XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PpAa3IM4YHBIM KJlaccam
HEOPraHNYEeCKUX COCTMHEHHM, FTEHETUYECKasl CBA3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XMMHUYECKHX PEAKIUN MO pa3iuyHbIM TMpHU3HAKaM (10
YHCIy U COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEINIOBOMY 3(PQEKTY,
[0 M3MEHEHUIO CTENEHEW OKHCIECHHd XUMHUYECKHX JJIIEMEHTOB, 11O
00paTUMOCTH, 110 YYACTHIO KaTajin3aropa). IK30- U SHAOTEPMUYECKHUE PEAKIIUH,
TEPMOXUMUYECKHE YPABHEHUS.

[TonsTe o ckopoctu xumuyeckon peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHsTHE O TOMOTI€HHBIX U
rereporeHHbix peaknusax. [lonarne o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUAIONIME HAa CKOPOCTh XHMHYECKOW peakuud |
MOJIOXKEHHE XUMUYECKOTO PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLHUM, JJIEKTPOHHBIA OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHOW  peakiuu.  CocraBieHue  ypaBHEHHU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMl C HUCHOJb30BAHHEM METOAA
ANIEKTPOHHOTO OasiaHca.

Teopust ANEKTPOIUTUYECKON JTACCOLMALINU. DIIEKTPOJIUTHI 151
HEAEKTpOoIuThl. Karnonel, aHMOHBI. MeXaHW3M JOHCCOLUMALMU BEIIECTB C
pa3IMYHBIMKM BUAAMU XUMUYECKOU cBsi3u. CteneHp aucconuanuu. CUIbHbIE U
cina0ble 3JIEKTPOJIUTHI.

Peaknuu wnoHHOTO OOMEHa. YCIOBUS MNPOTEKaHUS PEAKIU HOHHOTO
oOME€Ha, TIOJHBIE W COKpAlll€HHbIE HOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHMIM M COJI€l B CBETE MPEACTABICHHUA 00 3IEKTPOIUTHYECKON
nucconuanuu. KauecrBeHHble peakiui Ha MOHBL. [loHsATHE O THApONH3E Coen.

Xumuueckuit IKCnepumMeHm:

O3HAKOMJICHHUE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIIECTB — META/UIOB U HEMETAJUIOB (TpaduTa M anmasa), CIOXKHBIX BEIIECTB
(xmopuga HaTpusl), HUCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuy  OT  BO3ACWCTBUS  pa3aU4HbIX  (DAaKTOPOB,  MCCIEIOBaHUE
AIIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLMALMMU KHUCIIOT,
1esIouei 1 cosield (BO3MOXHO MCIOJb30BaHUE BUAEO MaTepuasoB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKUUNA HOHHOTO OOMEHa
(oOpazoBaHue ocajka, BBIJCICHHE Ta3a, OOpa3oBaHUE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —pEaKUuid
(ropenue, peakiuu Pa3oKEHNU A, COEIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX pPEaKUWid HAa HOHBI,
pelieHre SKCIepUMEHTAIbHBIX 3a/1a4.

HeMmeTasuibl M MX coeiMHEHUSA

OOmass xapakTepucTuka TajoreHoB. (OCOOECHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gpu3nuecKkue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOreHOB. XHUMHUYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3auMoAeiCcTBME C MeTallaM{, HEeMeTaJlJlaMH, Hienodamu). XJIOpOBOAOPO/I.
ConsiHast KUCI0Ta, XUMUYECKHAE CBOWMCTBA, MOJYy4YEHHUE, IpUMEHEHNE. JleicTBUE
XJIOpa ¥ XJOPOBOAOPOJA HAa OPTraHM3M 4YeJIOBEKAa. BakHeWne XJIOpUIbl U UX
HAXOXKJIEHUE B MIPUPOJIE.

O6mas xapakrepucTtrka 3eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTENEHU OKucieHus. CTpoeHrue u pu3nuecKue CBOMCTBA



MPOCTBHIX BEIIECTB — KHUCIOPOJIAa U Cepbl. AJUIOTPOIHBIE MOIU(UKAITIN
KHCJIOpO/la U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢usnyeckue M XUMUYeckue cBoMcCTBAa. OKCHABI Cepbhl KakK MPEICTaBUTEIH
KHCJIOTHBIX OKCHJIOB. CepHas KHUCIIOTa, (PU3MYECKHUE M XMMHUYECKHE CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT M CHeIUPUICCKHE). XUMHUECKUE
peakiuu, JeXallie B OCHOBE MPOMBIIUICHHOTO CIOC00a MOTy4YeHHs] CepHOU
kuciotel. Ilpumenenue cepHodt  kuciaotrel. Coau  CEpHOW  KHUCIOTHI,
KaueCTBEHHAs peaklus Ha cyiabdar-uoH. HaxoxneHnue cepsl U €€ coenHeHu B
npupozae. XuMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU CEPhI
(KUCIIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0
MPEIOTBPALLICHHUS.

OO6mas xapakTepucTuka 3meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. A30T, paCIpOCTPaHEHUE B PUPOJIE,
¢usnyeckrue U xumMuueckue cBoictra. Kpyrosopor asora B nmpupone. AMMHAK,
ero ¢u3NYecKue U XUMHUYECKUE CBOICTBA, MoiiyueHue u npumeHenue. Comu
aMMOHMSI, HX (u3nUecKue U XUMHYECKHE CBOICTBA, MPUMEHEHHUE.
KauecTBeHHast peakuusi Ha MOHBI aMMOHHUSI. A30THAasl KHCIIOTa, €€ IMOJTy4YEeHUE,
(¢u3nueckue M XMMHUYECKUE CBOMCTBa (00IIME Kak MpeACTaBUTENS Kiacca
KHCIIOT U crnenuduyeckue). Vcrnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAJIbHBIX yAOOpeHHl. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpellbl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpA3HEHUE BO3/1yXa, ITOYBbI
1 BogoéMoB). Docdop, amnorpornubie Mogudukanuu gocdopa, Guznueckue u
xuMuueckue cBoiictBa. Oxcun  dochopa (V) u  docdopHas kuciora,
dbu3nYecKre 1 XMMUYECKHE CBOMCTBA, noiydeHue. McnonbszoBanue hocdartoB B
Ka4eCTBE MUHEPAIbHBIX YI0OPEHUIA.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpymmel.  OcoOGeHHOCTH
CTPOEHHSI aTOMOB, XapAaKTEPHbIE CTEIIEHH OKUCIEHUSA. YIIIEpPOJl, ajuIOTPOIHBIE
MoauUKaIuy, pacupoCTpaHEeHUE B Mpupojae, (U3UYECKHUE U XHUMHYECKHE
cBoiicTBa. Aacopouus. Kpyrosopot ymepona B npupoae. OKCUIbl yriepoaa, ux
dbu3uyeckue M XUMHUUYECKHE CBOMCTBa, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE ¥ MPUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBI3aHHBIE C OKCHIOM
yrepoga (IV), rumore3a mio0anbHOTO TMOTEIJICHUS KIMMATa, MapHUKOBBIN
s dekt. YronpHas KucioTa u €€ coyid, ux (U3nYecKue 1 XMMUYECKHUE CBOMCTRA,
MoJIydeHHe W MpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIICHHOCTH U CEJILCKOM
XO35IMCTBE.

[lepBoHauanbHble TMOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHMSIX yriepoda (MeTaH, dTaH, 3TUJIEH, alleTUJIEH, TaHOJ, MIHULEPHUH,
yKCcycHass  Kuciorta). IlpuponHble HCTOYHHMKM — YIIIEBOAOPOAOB  (YroOJib,
MPUPOAHBIN ra3, HeTh), MPOLYKTHI UX NEepepabOTKu (OEH3MH), UX POJb B OBITY
U TpoMbliliieHHOCTH. [IoHsITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, ymieBofax — U MX poOJId B KM3HU 4esoBeKa. MaTepuanbHOE €JUHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢dusmueckue M XUMHUYECKHE CBOMCTBA, TMOJIy4YCHHE U
npumenenue. CoenuHeHus: KpeMHHs B npupoje. OOimue mnpeacraBieHus o0
okcuje kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BaxkHeliie cTpouTelibHbIe MaTepUalibl: KEpaMuKa,
CTEKJIO, IIEeMEeHT, O€TOH, >kenie300eToH. [IpobieMbl 6€301acCHOTO MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lloB HEOPraHWYEeCKUX BEIEeCTB, CBOMCTB COJSTHOM



KHCJIOTBI, TIPOBEICHUE KaYECTBEHHBIX PEAKLIUI Ha XJIOPUA-UOHBI U HAOJIIOEHUE
MPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpakaomue HU3NIeCKue U XUMUIECKUE
CBOMCTBA TaJOI€HOB M MX COEAUMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHHE C O0Opas3lamMu XJOPUIOB (TAJIOTCHHUIOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl U €€ COEIMHEHHSIMH (BO3MOXKHO
WCIIONb30BaHUE BHJEOMATepuasoB), HaOMIOJeHUE TMpolecca OOyIITMBaHUS
caxapa IIOA JACHMCTBHEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTBI, H3Y4YEHHE
XUMUYECKUX CBOMCTB  pa30aBICHHOM CEpPHOM  KHUCIOTBI, MPOBEICHUE
KaueCTBEHHON peakiuu Ha cyab}aT-uoH U HaOMIOACHHE TMpH3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (DU3HMUECKHUMH CBOMCTBaMH a30Ta, ocdopa u ux
COEIMHEHH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpUaAoB), 0OOpa3LaMHu
a30THBIX M (oChHOPHBIX yIOOpEHUH, TIOIyICHHE, COOMpPaHNe, PacTio3HABAaHNE U
U3y4YEHUE CBOICTB aMMHMAaKa, IPOBEJCHUE KAYECTBEHHBIX PpEaKUUi Ha HOH
aMmmoHus u  ¢ochaT-uOH H U3YYCHHE MPHU3HAKOB WX MPOTEKaHUS,
B3aUMOJICICTBHE KOHLIEHTPHUPOBAHHOM a30THOM KHUCIIOTBHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEpUAJIOB), HW3YYEHHE MOJENIEH KPHUCTALTMYECKHUX
pemeéTok anMasa, rpadura, dyniepeHa, 03HaKOMJIEHUE ¢ MPOIECCOM aJICOPOITUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOra3a,
MOJIy4eHHE, COOMpaHKEe, paCllO3HABAHUE U U3YyUYEHUE CBOMCTB YITIEKUCIIOTO ra3a,
MIPOBE/ICHUE KAU€CTBEHHBIX PEAKIIMI HAa KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE
MPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHON
MPOMBIIIUICHHOCTH,  PEIIEHHE  AKCIEPUMEHTAJbHBIX  3aJady 10  TeMe
«BakHelme HeMETaIJIbl U UX COCTUHEHUS.

MeTtaJuibl M MIX COEeUHEHUS

OOmiast xapakTepUCTHKAa XWMHUYECKUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHMUH UX MOJIOKEHHs B Ileproanueckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa u crtpoeHust atoMoB. CTpoeHre METAILIOB. MeTtanmnnyeckas
CBS3b M METAJUIMYECKasi KpUCTAJUIMYECKash PelIETKA. DIEKTPOXUMUUYECKUM P
HalpsDKeHUW MeTauioB. DuU3nuecKHne M XHMHUYECKUE CBOMCTBA METAJUIOB.
O6mue crnocoObl MnoiaydeHus MeTauioB. lIoHSATHE O KOpPpO3UHM METAIIOB,
OCHOBHBIE CIIOCOOBI 3alUTBI MX OT Koppo3uu. CimiaBbl (cTallb, YYTYH,
JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[lenmounsle  MeTayubl:  MoOJokeHHe B llepumommueckoir  cucreme
xuMmudeckux smemeHToB Jl. M. MeHnneneeBa, CTpOE€HHUE UX aTOMOB, HaXOXKICHUE
B npupone. dusmyeckne M XMMHUYECKHE CBOWCTBAa (Ha MpUMEpPE HATpPUS U
kanmus). OKcuabl U TUAPOKCHIBI HaTpus W Kanus. [IpumeHeHue IenouyHbIX
METaJIOB U UX COCANHCHUM.

[[lenouyHO3eMEIbHBIE METAAJAbl MarHui MW KaJblUil: MOJOXCHHE B
Ilepponnueckoit cucreme xumuueckux oanemeHtoB J[. WM. Mennaeneesa,
CTPOCHHME KX aTOMOB, HaXOXJAE€HHE B mnpupoje. duznyeckre U XUMHUUYECKHE
CBOMCTBA MarHus MW Kanbliusd. BakHeWmmwe coeauHEHUsS KalbIus (OKCHI,
TUAPOKCU], CONH). JKECTKOCTH BOJIBI M CIOCOOBI €€ YCTPAHEHHS.

AmoMuHul: nonokeHue B llepuoguueckol cHUCTEME XMMHYECKHX
aneMeHToB JI. M. MenzaeneeBa, CTpOEHHE aroMa, HAXOXKICHUE B IIPUPOJE.
®u3znyeckue M XUMUYECKHE CBOMCTBA allOMHHHS. AMQOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCU]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuonnueckoil CUCTEME XMMHYECKHUX AJIIEMEHTOB
J. 1. MenneneeBa, cTpoeHue atoma, HaxoxkJAeHue B Ipuponae. dusnueckue u
XUMUYECKHE CBOMCTBa kene3a. Oxcuabl, ruapokcubl u coiu xenesa (II) u
xenesa (III), ux cocras, CBOIMCTBA U MOTYUYEHHE.

Xumuueckuit IKChepumenm:



O3HaKOMJICHHE ¢ oOpa3laMyd METaNIOB M CIUIaBOB, UX (PU3UYECKUMU
CBOMCTBaMH, HW3Y4YEHUE PE3YJbTAaTOB KOPPO3HH METALIOB  (BO3MOXHO
HCIIOJIb30BAHUE BUJEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOACUCTBUS OKCHIA
KaJIbLIUSI M HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BHUEOMATEPHUATIOB),
HCCJIEIOBAaHNE CBOMCTB KECTKOW BOJIBI, MPOLECCA TOPEHUS JKeJle3a B KUCIOPOJE
(BO3MOXXHO  HCITOJIb30BAHUE BHJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJblUs, aJIFOMUHHUS, [IMHKA, JKeJe3a
(II) m xeneza (III), meam (II), HaOMIOMEHHME U OMKHCAaHUE MPOIECCOB
OKpalllUBaHUsS IUIAMEHUM HWOHAMU HaTpHs, Kalusg M KajabUuus (BO3MOXKHO
WCIIONIb30BaHNE BHUACOMATEpPHANIOB), UCCIEAOBaHHE aM(OTEpHBIX CBOMCTB
TUAPOKCUA ATIOMUHUSA U TUAPOKCHIA LUHKA, PEHIEHUE IKCIEPUMEHTAJIbHBIX
3a7a4 1o teme «BaxHenmne MeTauibl U UX COCAUHEHUS.

XuMus 4 OKPyKAWUIas cpena

BemecrBa 1 Marepuainbsl B OBCEJHEBHOW KM3HU 4YeJIOBEKa. be3zomacHoe
HCIIOJIb30BAHUE BEIECTB U XMMUYECKHUX peakiuil B ObITy. [lepBas nmomous npu
XUMHUYECKHUX 0KOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpA3HEHUE OKPYKaoIIen cpenibl (IpenenabHas I0mycTuMas
KOHIleHTpauus BemnlectB, jganee — I[I[JIK). Poap xumum B pelnieHun
AKOJIOTUYECKHUX MPOOIEM.

Xumuueckuil IKCnepumenm:

U3y4eHue o0pa3loB MaTepUAIOB (CTEKIIO, CIIJIABbl METAJIOB, TOJIMMEPHBIE
MaTepHAJIbI).

Mesrcnpeomemmnbnie ceasu

Peanuszannst MexnpeaMeTHbIX CBA3EH NPU U3YYECHHM XMMHUU B 9 Kiacce
OCYILECTBIISIETCS YEpEe3 HCIONb30BAaHUE KaK OONIMX €CTECTBEHHO-HAyUYHBIX
MOHATUH, TaK W TOHATUH, SBISIOIIUXCS CHCTEMHBIMUA [UISl OTHEJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATUA: HAYYHBIN (DAKT, rUnores3a, 3aKoH,
TEOpHUsl, aHaldu3, CHUHTE3, KIacCUPUKalus, MEPUOIAUYHOCTb, HAOIIONECHHE,
AKCIIEPUMEHT, MOJEIUPOBAHKUE, H3MEPEHHUE, MOJENb, SBICHUE, MapHUKOBBIN
s exT, TEXHOJIOTHUS, MAaTEPUATIBI.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
M30TOMbI, PAaJMOAKTUBHOCTb, MOJEKYJa, 3JIEKTPUUYECKUNA 3apsij, MPOBOIHUKH,
MOJIYIPOBOAHUKHU, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHOe€  COCTOSIHUE  BELIeCTBa, ra3, pacTBOp, pPacTBOPUMOCTS,
KpUCTAJUIMYECKAsl pelI€TKa, CIUIaBbl, (PU3MYECKUE BEIUMYMHbBI, EIUHMIIBI
M3MEpPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: gorocunTes, apixanue, obuocdepa, 3KOCUCTEMA, MUHEPATbHBIE
ya00peHusi, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpANb, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIIaeMbIE, TOTLJIUBO, BOJIHBIE pecypcehl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOWIETO
o0pa30BaHUs JTOCTUTAIOTCA B Xo[¢ OOyueHHUS XMMHHM B €IMHCTBE y4eOHOU M
BOCIIUTATEIBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPAaJAULMOHHBIMHU
POCCUUCKHMH COLMOKYJBTYPHBIMH M JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPABWJIAMH M HOPMAaMH IMOBEACHUS U CHOCOOCTBYIOT
IpoleccaM CaMONO3HAHUs, CAMOPA3BUTHS M COLMATU3ALNH 00yYarO[UXCS.

JIMYHOCTHBIE ~ pEe3yJabTarbl  OTPAXKAKOT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacUIMpPEHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpnoTHYeCKOro BOCIIMTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACIIEUIO0, MOHMMAHUS 3HAUYECHUS XUMHYECKON
HayKH B )KM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM
uH(popmaleii o0 MepefoBbIX JOCTUKEHUSX U OTKPBITHUSX MHUPOBOM U
OT€YECTBEHHOM XMMHUM, 3aHMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00
YCTPOICTBE MHUpaA U OOIIECTRA;

2) rPaKIaHCKOTO BOCTIUTAHUS:

MPENCTABICHUS O COLMAIbHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHMH B  KOJUIEKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOW, Y4E€OHOMCCIIENOBATENbCKOM, TBOPUECKOM W JIPYTUX
BHJIaX ACSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOU JIEATEIbHOCTH
IIPU BBITIOJIHEHUH YYEOHBIX, T03HABATEIbHBIX 33/1a4, BHIITOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JAAHMM  y4E€OHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHUMAaHUIO ¥  B3aWMMOMNOMOIIM B  TMpolEecce OATOH  yuyeOHOU
NEeSATEIbHOCTH, TOTOBHOCTH OILICHMBaTh CBOE IMOBEJECHUE M MOCTYNKH CBOMX
TOBApPHUILEH C MO3UIUU HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHMS
MTOCIIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE MTPEICTABICHUS O BEIIECTBE U XUMHYECKOM pEaKIlni,
COOTBETCTBYIOILLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTaBIISIFOLIUE
OCHOBY JIJIsl TOHUMaHUS CYyIIIHOCTH HAy4YHOM KapTUHBI MUpPA, IPEJICTaBIECHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOAHOMN CPENO, O POJIU XMMHH B MO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABICHHbIE HA IMOJYYEHUE HOBBIX 3HAHMIM
M0 XWMHUHU, HEOOXOAUMBIE i OOBSICHEHUS HAOIIOAAEMBbIX MPOIECCOB WU
ABJICHUM, TO3HABATENbHOM, MH()OPMALIMOHHON W YUTATEIbCKOM KYJBTYphI, B
TOM 4YHUCJE HAaBBIKOB CAMOCTOSTEIBHOM pabOThl C Y4YE€OHBIMH TEKCTaMH,
CIOPABOYHOM  JUTEpaTypod, JOCTyHHBIMH  TEXHUYECKUMH  CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpEC K OOy4YEeHHMIO W MO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
COCOOHOCTh K €aMOOOpa30BaHUIO, MPOCKTHOM U  HCCIEAOBATEIbCKOU
JEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPaBICHHOCTU U YPOBHA OOy4Y€HHUS B
JIaJbHEHUIIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH >KWU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3[I0pPOBbIO, YCTAHOBKM HA 370POBBIM 00pa3 KW3HHU, OCO3HAHUE MOCJIEACTBUN U
HENpPUATUE BPEIHbIX MPUBbIYEK (YyMOTpPeOJeHUs ajKorojsi, HapKOTHKOB,



KypeHUs), HEOOXOAUMOCTH COOIIOACHUS MPaBmiI 0€30MaCHOCTH IpU 00paIieHnn
C XMMHYECKMMH BEIIECTBAMU B OBITY U PEANbHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTUYECKOMY H3YyUEHHUIO MpOoQeccuil W Tpyaa pa3IndHOro
pOJla, YBaXKEHUE K TPYLY U PE3yabTaraM TPYAOBOM JIESATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUs NPEIMETHBIX 3HAHWM MO XUMHUHU, OCO3HAHHBIA BBIOOD
WHANBUAYyAIbHON  TPAaeKTOPHUM TMPONOJDKEHHS OOpa3oBaHHUA C  YUYETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPpeOHOCTEH, yCHenHoW TPO(YEeCCHOHAIBHONW MAESITEIPHOCTH W Pa3BUTHS
HEOOXOJMMBIX yMEHHN, TOTOBHOCTh aJalTHPOBATBhCA B MpOodheccCHOHATbHON
cpene;

6) IKOJIOrH4eCKOro BOCIIMTAHHUS:

SKOJIOTMYECKH LEIecO00pa3sHOe OTHOLICHHE K IMPHUPOIE KaK HCTOYHHKY
KU3HHU Ha 3eMJie, OCHOBE €€ CylIEeCTBOBAaHUs, IOHUMAHUE IEHHOCTHU 310POBOTO
u 0e30macHoOro 06pa3a ’KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3HUECKOMY U MCHUXUYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTU COONIONEHUS
MpaBuJl OE30MACHOTO TMOBEJCHUS MpU padoTe C BEIIECTBAMM, a TaKXe B
CUTYaLIUSIX, YTPOKAIOIIUX 310POBBIO U XKU3HHU JIIO/ICH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, IOJy4aeMble TPU U3yYEHUH XUMUU, JJIs
pelIeHnsT 3a4ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CpPENOM, s
MOBBIIICHHUSI YPOBHSI HKOJOTMYECKON KyJIbTYpbl, OCO3HaHUS I[IOOATIBHOTO
XapaKTepa 3KOJIOTMYECKUX MpoOieM W MyTed WX PEelIeHHs I0CPEICTBOM
METOJIOB XUMUH, IKOJIOTMYECKOr0 MBILIUIEHHS, YMEHUS PYKOBOACTBOBATHCS UM B
ITI03HABATENbHOM, KOMMYHUKAaTUBHOW U COLMAIBHON IPAKTUKE.

METANPEAMETHBIE PE3VYJIBTATBI

B cocraBe MerampenMeTHBIX pE3YyJIbTaTOB BBIACIAIOT 3HAUYUMBbIE IS
dbopMupOBaHUST MHPOBO33PEHUS OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
NPUHIUI, TUNoTe3a, (aKT, cucTeMa, MNPOLECcC, 3KCHEPUMEHT U JIPYyroe.),
KOTOpbIE HCHOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUW W3 3TUX HpeaMeToB  (HOPMHPOBATH
MPEACTABICHUE O LEJOCTHOM HAydyHOM KapTUHE MHUpPa, U YHHBEPCAJbHBIE
y4yeOHble JeicTBHS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHbBIC, PETYISTUBHBIC),
KOTOpble 00ecrneynBalT (POPMUPOBAHHE TOTOBHOCTHU K CAMOCTOSITEIIBHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO yU€OHOM 1eATeTbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruvyeckue 1ecTBUA:

YMEHUSI UCNOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHHS] TP OCBOEHUU
3HAHUI: PACKpPbIBaTh CMBICI XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH ), UCIIOJIb30BaTh
MOHATHUSA 7151 OOBSCHEHUS OTAENIbHBIX (DAKTOB U SIBJIE€HUH, BEIOMPATh OCHOBAHUS
U KpUTEpUHM ISl KJIaCCU(PUKALMK XUMUYECKHX BEIIECTB U XHUMHYECKUX
peaKkiyii, yCTaHaBIMBaTh MPUUYMHHO-CIICCTBEHHBIE CBSI3U MEXAY OOBEKTaMHU
U3YyYEHHUsI, CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHbBIC, J1€yKTUBHBIE,
[0 aHAJIOTHUH ), JAEJIaTh BBIBOJbI U 3aKIIOYCHMUS;

yMEHUE MPUMEHSTh B IMPOILECCE€ MO3HAHUS MOHATHUS (IIPEIMETHbIE U
METanpelMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XHMHHU MOJEIIbHbBIE
IPEeJICTaBIEHUs] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas popMmyiia
U ypaBHEHUE XMMHUYECKON pEeaKIMHU — MPU PEHIeHUH y4eOHO-TI03HABATEIbHBIX
3aja4, C y4€TOM OTUX MOJEIBHBIX MPEACTABICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE MPU3HAKM  U3y4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M XUMUYECKHX PEaKkUHid, BBIABIATH  OOLIUE
3aKOHOMEPHOCTH, MPHYMHHO-CJIEJICTBEHHbIE CBSI3M W MPOTUBOPEUYUS B
M3y4aeMbIX IPOLECcCaX U SBICHUSX.

Ba3oBble ucciienoBarebckme 1eiicTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe B KaueCTBE OCHOBHI ISl (DOPMUPOBAHHUS THUIOTE3BI IO
IIPOBEPKE NMPABUIILHOCTU BBICKA3bIBAEMbBIX CYXICHUM;

NpUOOpPETEHUE OMbITA MO IJIAHUPOBAHHUIO, OPTaHU3aIMH U TPOBEICHUIO
YUYEHUYECKUX SKCIEPUMEHTOB, yMEHHE HaOmIomaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (opMyIupoBaTh 0000IIECHUS
Y BBIBOJIBI 10 PE3yjbTaTaM IMPOBEIEHHOIO OIbITA, HUCCIEI0BAHUSA, COCTABIATh
OTYET O MPOJEIaHHOU padoTe.

Pabora ¢ undgopmanmei:

yYMEHHE BBIOMpPATh, AHAIM3UPOBATh M HHTEPIPETUPOBATH HHOOPMALIUIO
pa3IMuYHBIX BUAOB H (OpM TPEACTABICHUS, IMOIy4aeMyl0 W3 pa3HBIX
HMCTOYHUKOB (HAy4HO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJAEpKaHus,
CIpaBOYHBIE TMOCOOMs, pecypcbl IHTepHETa), KPUTUYECKH OIICHUBATh
MIPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(OPMALIHIO;

yYMEHUE MPUMEHSTh Pa3IMyHble METOJIbI U 3alPOCHI TP MOUCKE U OTOOpE
MH(pOpMAIM U COOTBETCTBYIOUIUX AAHHBIX, HEOOXOAUMBIX JJISl BBIMOJTHEHUS
y4eOHBIX M TTO3HABATENIbHBIX 33/1a4 ONPEACIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JaCTH HCIMONb30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
OBJIaJICHUE KYyJbTYpPOM aKTUBHOTO MCIOJb30BAHUS PA3JIMYHBIX MOUCKOBBIX
CUCTEM, CAMOCTOATEIbHO BBIOMpATh ONTHUMAIBHYIO (HOpMY MpEACTaBICHUS
MH(pOpMaIM U WLUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu GopMaMu rpauky U UX KOMOMHAIUSIMU;

YMEHUE HCIONb30BaTh M AaHAJIM3UPOBAaTh B IIpolecce YydyeOHOH U
HCCIIE0BATENBCKON NEeATEIIBHOCTH uH(pOpMaLIHIO 0 BIIVISTHUMU
MIPOMBIIIVIEHHOCTH, CEJIbCKOTO XO35MCTBa M TPAHCIOPTa HA COCTOSTHUE
OKPY>KaIoIIEH MPUPOTHOMN CPEMBI.

KomMMmyHHKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE JeHCTBUA:

YMEHHUs 3aJaBaTh BOIPOCHI (B XOie auayiora W (Wjid) AUCKYCCHUHU) TIO
CYIIECTBY OOCyXJaemMoll Tembl, (QOPMYJIMpPOBAaTH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEII0KEHHON 3a0a4U;

YMEHUSI TPEICTaBIATh TMOJYYEHHbIE PE3yJabTaTbl  I[O3HABaTEIbHON
NEeSATEIbHOCTH B YCTHBIX M MHUCbMEHHBIX TEKCTaxX; Jelarh IPEe3eHTaLUI0
PE3YJBTAaTOB BBIMOIHEHUS! XUMUYECKOT0 KCIIEpUMEHTA (J1Ta0OpaTOPHOTO OMbITA,
Ja0opatopHO pabOThl MO MCCJIEAOBAHUIO CBOMCTB BEIIECTB, Y4e€OHOIO
MIPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIPHOM W  MCCIIEJOBATENbCKOM  JEATEIbHOCTH TMpPU  PEUICHUU
BO3HUKAIOUIMX MPOOJIEeM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB M COINIACOBAHUS
no3uuii (o0CyxJ1eHrs, 0OMEH MHEHUSAMH, «MO3TOBBIEC IITYPMbDY, KOOPAUHALIUS
COBMECTHBIX JICUCTBHUM, OIPEACIECHUE KPUTEPUEB II0 OILEHKE KadyecTBa
BBITIOJIHEHHOM paboThI U ApYyTHE).

PeryasiTuBHbIEe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITENIbHO OINPEAENATh LN ACSTENbHOCTH, TUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BEIOMpATh Hanboee 3PPeKTUBHbIE CIIOCOOBI PEIICHUs YUEOHBIX
U T03HABATENbHBIX 33J1a4, CAMOCTOSITEIBHO COCTABISTh WM KOPPEKTUPOBAThH
IIPEVIOKEHHBIN AJITOPUTM JIEUCTBUM IPU BBINIOJHEHUM 33JaHUM C Y4ETOM



MOJIYYCHHST HOBBIX 3HAHWUN 00 M3y4aeMbIX 0OBEKTaX — BEIMIECTBAX U PEAKIIHSIX,
OLICHUBAaTh COOTBETCTBHE IMOJIYYEHHOIO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIIOJIB30BaTh M AHAJIM3UPOBATh KOHTEKCTBI, INpejaraéMbleé B YCIOBUU
3a1aHUM.
NPEAMETHBIE PE3YJ/IBTATHI
B cocraBe mnpenMETHBIX pEe3yJNbTaTOB MO OCBOCHHUIO OO0SA3aTE€IbHOIO
COJEP>KAHMSI, YCTAHOBJIEHHOIO JaHHOW (enepasbHON pabdoueld mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYarOIIMMUCS HAay4YHbIE 3HAHHS, YMEHHS U CIOCOOBI
NeucTBUN, crenuduueckue Uisi TPeaMeTHON o0macT «XHUMHS», BHJIBI
NEATEABHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro HMHTEpIpEeTaluu,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX M HOBBIX CUTYallUsIX.
K xonmy oOyuenusi B 8 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHHIA:
®pACKpPBIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TMOHSATUN: aToOM, MOJIEKYJa,
XUMUYECKHUI 3JIEMEHT, MMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOHASA M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI
Y MOJIEKYJISIpPHAsI Macca, KOJIM4YEeCTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JI1 XMMHUYECKOIO JJIEMEHTa B COEAMHEHUH, MOJISPHBIN
00BbEM, OKCHJ, KHUCIOTA, OCHOBAHUE, COJb, HIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCIJICHMS, XUMUYECKas peaklus, KilacCu(PuKauus peaKluuu:
pEaKlMM COEIMHEHHUS, PEAKLHMH PA3NIOKECHHs, PEAKIUU 3aMEIICHHUS,
peakuuu OOMEHa, 3K30- W DSHJIOTEPMUYECKHE pPEaKIHMH, TEIIOBON
addexT peakumu, SIPO aTroma, AIEKTPOHHBIM CIOM aToma, aTOMHas
opOuTab, paguyc aroMa, XUMUYECKas CBsI3b, MOJIAPHAsE U HEMOJIApHas
KOBAQJICHTHAsl CBA3b, MOHHAs CBA3b, WOH, KaTUOH, AaHWOH, PacTBOP,
MaccoBas J0J1s1 BelecTBa (IPOLIEHTHAsI KOHLIEHTpAIKs) B pacTBOPE;
S IULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHH U
MIPUMEHSTh ATH TOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaICHUI;
®ICMOB30BaTh XUMUYECKYIO) CHUMBOJMKY [UIsl COCTaBIICHUS (HopMyIn
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIA;
®OIPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCJIIEHHMSI JJIEMEHTOB B  OWHApHBIX  COEIUHEHMSX,
MPUHAAJIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCY COEIMHEHUH IO
dbopmynam, BHJ XUMHYECKOM CBsI3U (KOBaJICHTHass W WMOHHAs) B
HEOPraHWYECKUX COETMHEHUSIX;
epackpbeiBath cMbici [lepmommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOANYECKONW 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX NoJjiokeHus B Ilepuonnueckoit cucreme,
3aKOHOB COXPAHEHHsSI MAcCChl BEILIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHS, 3aKOHa ABOTaipo;
®OIMCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit
CUCTEMbl XUMHYECKHUX JJIEMEHTOB: pa3iuyarh MOHITHS «IJIaBHAs
noarpynna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», manbie
1 OOJIbILIME MEePUOIbl, COOTHOCUTHh O0O03HAYEHMS, KOTOPbIE UMEIOTCS B
tabnune «llepuonuueckas cucrtema xumudeckux snemeHToB JI. M.
MenzeneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX OJIIEMEHTOB (COCTaB W 3apsal fAapa, oOIllee YHucio
AIIEKTPOHOB U PACTIPEACIICHUE UX 10 AIEKTPOHHBIM CJIOSIM);
e KJIACCU(PUIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHUYECKHUE BEIEeCTBa,
XUMHUYECKHUE peakiuu (10 YHUCIy U COCTaBy yYaCTBYIOLIUMX B PEAKIIMU
BEUIECTB, MO TEMIOBOMY 3 (DexTy);



®XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWMCTBA BEIIECTB
pa3IMUHBIX  KJIACCOB,  MOATBEpKJash  OMHCAaHUE  IMPUMEpPAMH
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUN;

® [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX IMPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

®BBLIUKCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MacChl
BEIIECTB, MACCOBYIO [IOJII0 XHUMHYECKOTO »3JeMEHTa M0 Qopmyre
COEIMHEHHs, MAacCOBYIO [OJII0 BEIIECTBA B pPacTBOpPE, MNPOBOIUTH
PacYEThI MO YPAaBHEHUIO XUMUUYECKOW PEAKIUU;

®IPUMEHSATh OCHOBHBIE OIEPALIMKU MBICTUTEIBHON JIEATEIIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTHU3aIlNI0, KIaCCH(PUKAIINIO,
BBISIBJICHUE TTPUUMHHO-CJICICTBEHHBIX CBS3EH — JJIsl U3yYEHUSI CBOMCTB
BEIIECTB M XHMHUYECKUX PEaKIUid, €CTECTBEHHO-HAyYHbIC METOJIbI
MO3HAHUS — HAONIOACHHUE, W3MEpPEHHE, MOJIEIUPOBAaHUE, SKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN);

eClICIOBaTh  MNpPaBWJIAM  TMOJIb30BAHUS  XUMHUYECKOM  MOCYyIOM H
71a00paTOpHBIM 00OpPYIOBAaHHWEM, a TaKXKe MpaBujiaM oOOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH 10 BBINOJTHEHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
razo00pa3HbIX BemIeCTB (BOAOPOAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPENEIEHHOM MAacCOBOM JIOJEH  PACTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMHUYECKUE SKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C  IOMOIIBIO
WHJUKAaTOPOB (JIakMyc, (peHOoapTaIenH, METHIIOPAHX U JIPYTHE).

K koHiy oOyueHus B 9 KJjacce NpEAMETHBIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIITUXCS] YMEHUM:

®pPACKPBIBATh CMBICII OCHOBHBIX XHMHMUYECKUX TMOHATHN: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJIIOKHO€ BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENEHb
OKHCJICHHS, XUMHMUYECKas peakius, XUMUYecKas CBsI3b, TEIJIOBOM
addexT peakiuu, MoJb, MOJSAPHBIA OOBEM, PACTBOpP, IIEKTPOJIMTHI,
HEIJIEKTPOJIUTBI, DIEKTPOIUTHYECKAsT TUCCOLMAIIUS, PEAKIIUA UOHHOTO
oOMEeHa, KaTajiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMbIC PEaKIUM, OKUCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH,
OKHUCJIUTENNb, BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
ayuioTponus, aMPpOTEpPHOCTh, XUMUYECKasl CBSA3h (KOBaJICHTHAs, NOHHAS,
METaJUIMYeCcKas), KpUCTAUIMYECKasl pemeéTka, KOppo3us METaJlIOB,
CILJIaBbl, CKOPOCTh XHMHYECKON peakiuu, TMPeaeabHO OMyCTUMAas
koHueHTpauus 11/IK BemecTsa;
S IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU U
MIPUMEHSTh ATU TTOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;
®lICIIOBb30BaTh XUMUYECKYIO0 CHUMBOJMKY [UIsl COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIINU;

®OIpEIEIATh BAJIGHTHOCTh M CTENIEHb OKUCJICHHUS XUMHUYECKUX AJIEMEHTOB
B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BELIECTB K
ONpeNeéHHOMY KJIAcCy COEAMHEHUM Mo (opMyiaM, BUA XUMHYECKOU
CBs3U (KOBaJICHTHAsi, WOHHAs, METAJJIMYECKas) B HEOPraHUYECKHUX
COEMHEHUSX, 3aps] MOHA TT0 XUMUYECKON (hopMyie, XapakTep Cpeibl B
BOJIHBIX pacTBopax HEOPTaHUYECKHUX COEIMHEHU, THUII
KPUCTAJIMYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;



epackpbeiBath cMbIcia llepmogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 TOHMMAaHHWE: OIHKCHIBAaTh M XapaKTePU30BaTh
Tabmmunyio ¢popmy [lepruogndeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB:
pasnuyarh MOHATHS «TIaBHas moArpymma (A-Tpynma)y U «moOodHas
noarpynna (b-rpymnma)», mansie ¥ OOJbIIME TEPUONBI, COOTHOCHUTH
0003HAYEHMs, KOTOpbIE HMMEIOTCS B MEPUOAUYECKON Talnuie, ¢
YUCJIOBBIMUA ~ XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKUX
ANIEMEHTOB (COCTaB M 3apsa  sApa, oOIee YHCIO JIEKTPOHOB U
pacmpeneieHue WX TO OJICKTPOHHBIM CJIOSM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JICMEHTOB U WX COCAMHCHHN B
mpenenax Majblx MEePUOJOB W TIIABHBIX MOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

e KJTaCCU(PUITMPOBATh XUMUUYECKUE AIEMEHTHI, HEOPTAaHUICCKHUE BEICCTBA,
XUMUYECKHE peakIuu (10 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIIUN
BEIIECTB, IO TEIJIOBOMY 3P HEKTY, O U3MEHEHHUIO CTETICHEH OKUCIICHUS
XHMHYECKHX AJIEMEHTOB);

eXapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUYECKUE XUMUUYECKHUE
CBOMCTBa TMPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEPXKAAs OIMCAHUC
MpUMEPaMH MOJIEKYJSIPHBIX M MOHHBIX ypaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

®COCTAaBJISITb YPAaBHEHUS DJCKTPOIUTHUYECKON JUCCOIMAIMM  KHUCIIOT,
HIEJI0Yed W COJIEH, TOJIHBIE M COKpPAII€HHBIE YPAaBHEHUS pPEaKIUN
HOHHOTO  OOMEHa, ypaBHEHHUS  pEaKIWii, IOATBEPKIAIOIINX
CYIIIECTBOBAHNE TCHETHYECKOW CBS3M MEKIY BEIICCTBAMH Pa3IMYHBIX
KJIACCOB;

®pacCKphIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakLuid;

®IIPOTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MO)XHOCTH TPOTEKaHUS XMUMHYCCKUX IMPEBPANICHUN B pPa3TMUHBIX
YCJIOBUSX;

®BBLIUUCIIATL OTHOCHTEIBHYIO MOJCKYISIPHYIO ¥ MOJSPHYIO MAacChI
BEILIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »3JeMeHTa 1Mo ¢dopmyIie
COEIMHEHHS, MAacCOBYIO [OJII0 BEIECTBA B PAacTBOpPE, MNPOBOJIUTH
pacd€Thl IO YPaBHEHUIO XUMHUYECKOM peaKIny;

ecOONIONATh  MpaBWjia  TOJIB30BAaHUS ~ XMUMUYECKOM  MOCYyIoH U
Ja00paTOpHBIM O0OpPYIOBAaHUEM, a TakXke TMpaBuia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIHMSIMH TII0 BBITIOJTHEHUIO
71a00paTOPHBIX XUMHYECKHUX OIBITOB IO TIOJYYCHHUIO W COOMPAHHIO
ra3000pa3HbIX BEIMIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

®IIPOBOJIUTH  PEaKIWM, TMOATBEPKIAIOIMNE KAYEeCTBEHHBIH  COCTaB
pPasIUYHBIX BEMISCTB: pACIO3HABAaTh OMNBITHBIM TYTEM  XJIOPHU-,
OpoMun-, womuna-, kapboHar-, Qocdar-, cunaukar-, cymnbdar-,
TUAPOKCUI-NOHBI, KaTHOHBI aMMOHHMS W HMOHBI W3YYCHHBIX METAJIIOB,
IPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTAaHUYECCKUX BEIICCTB;

®[IPUMEHSATH OCHOBHBIC OIEpaIliy MBICTUTECIIBHON JIEATeILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMAaTH3allii0, BBHISBICHHUE
IPUYUHHO-CJICICTBEHHBIX CBSA3CH — JIJIT M3YYCHUS CBOWCTB BEIICCTB U
XUMUYCCKUX PEAKIUH, €CTCCTBCHHO-HAyYHBbIC METOIbI ITO3HAHUS —
HaOJI0IeHUE, U3MEPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaunmenoBanue KosinuecTBo yacoB
Ne ATICITOB 1 TeM K p Di1eKTPOHHbIE (HHPPOBbIE)
wo| P Beero OHTPOJIbLHBIE PaKTHYeCKHUe 06PA30BATEBHBIC PECYPChI
NporpamMmel padoThI padoTbI

Pasznen 1. HepBOHa‘laJIbele XUMHNYCCKHUEC IMOHATHSHA

XuMHst — BaKHas
11 00J1aCTh €CTECTBO3HAHUS 5 5 bubmoreka [IOK

' U IIPAKTUYECKON https://m.edsoo.ru/7f41837c
JESATEIbHOCTH YEJIOBEKA

12 BemectBa 1 XuMuueckue 15 1 bubmmoreka [IOK
' peakiu https://m.edsoo.ru/7f41837c
Utoro no pazaeny 20

Pasnen 2. Baxkneiilue npeacTaBuTe1u HEOPraHM4eCKNX BelleCTB

21 Boznyx. Kucnopog. 6 bubnuoreka [IOK

’ IToustre 06 oxkcumax https://m.edsoo.ru/7f41837c
29 Bonopon. [Tonsitue o 8 1 bubmuotexa [IOK

' KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837¢
23 Boga. PacTtopbl. 5 1 1 bubmmoreka [IOK

' ITonsaTtre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
2.4 1({);: N 11 1 1 bubmiorexa LIOK

' P o https://m.edsoo.ru/7f41837c

COEIUHEHNI
Uroro no pazgeny 30

Paznea 3. [lepuonuyeckuii 3akon u [lepuognueckas cucrema xummnueckux daemMenToB /[. U. MennaesneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoguueckuii 3ak0H 1
[lepunonnueckas cucrema

3.1 XUMHUYECKUX DIIEMEHTOB 7 bubmorexa HOK
' https://m.edsoo.ru/7f41837c
J. . Menneneena.
CrpoeHue aroma
XUMHYECKas CBA3b.
39 OxkucinuTenpHo- 8 bubnuoreka [IOK
' BOCCTAaHOBUTE/ILHEIE https://m.edsoo.ru/7f41837c
peakIu
bubmuoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68

YACOB 11O ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumeHnoBanue KoJsinuecTBo 4acoB
Ne JuekTpoHHbIE (LM pOBbIE)
n/m | PA3AeI0B M TEM B KonTpoiabHbie IIpakTHYeckue 06 D230BATEALHBIE DECYDChI
NpPOrpaMMsl cero paBoThI padoTHI P pecyp
Pasnes 1. BemecTBO M1 XMMHYeCKHe PeaKIul
[ToBTOpenue n
11 yriryOieHue 3HaHu’ 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJiOB https://m.edsoo.ru/7f41a636
Kypca 8 Kjacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 BH@HOTeKa HOK
. https://m.edsoo0.ru/7f41a636
XUMHYECKHUX PEAKINil
DNeKTpoIuTHYECKast
13 JTUCCOITHAITHS. 8 1 1 bubnuorexa [{OK
' XHUMUYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBoOpax
Hroro no pasneny 17
Pasnen 2. HemeTa/uibl M X cOeIMHEHUSI
OO6mras xapakTepucTUKa
2.1 XUMHYECKUX JIEMEHTOB 4 1 BH6J?HOTCK3 LOK
VITA-rpymmbt. Canores: https://m.edso0.ru/7f41a636
OO6mras XxapakTepucTuKa
29 XAMUYECKHUX 3JIEMEHTOB 6 bubmoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEJIMHEHMSI
23 OO1as XxapakTepucTukKa 7 1 bubmuotexa [IOK

XHUMHUYCCKHUX DJICMCHTOB

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

VA-rpynmsl. A30T,
dhochop u ux coequHeHUs

OO01mas xapakTepucTHUKa
XUMHUYECKHUX JIEMEHTOB

bubaunoreka I[IOK
2.4 IVA_FPXHHH' Yraepon 8 https://m.edso0o.ru/7f41a636
KpEMHUH U UX
COCJIMHCHHS
Hroro no pazneny 25
Paznen 3. MeTajibl M UX COeTMHEHUS
31 OO0mue cBoicTBa 4 bubmuoreka [IOK
' METaJIJIOB https://m.edsoo.ru/7f41a636
39 Baxneime Metamisl 1 16 bubmmoreka [IOK
’ UX COEINHEHUSI https://m.edsoo.ru/7f41a636
Htoro no pazaeny 20

Pasnea 4. Xumus u oKpysKamas cpena

41 BemectBa u marepuanisl B 3 bu6muoreka [IOK
’ J)KH3HH YeJIoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpemst 3 bubmmoreka HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBLHOM ITPOI'PAMMBbBI

8 KJIACC

Koa nposepsiemoro

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTAThHI 0CBOCHUS OCHOBHOI1 06p33OBaTeJILHOﬁ NnporpaMmmbIl

pe3yJjbrara OCHOBHOTI0 00111er0 00pa30BaHuUA
1 [To Teme: «IlepBoHaYAIbHBIE XUMUYECKUE TTOHITHS
pacKpbIBaThb CMbBICI OCHOBHBIX XMMHMUYECKUX IOHSATHUWA: aTOM, MOJIEKYJla, XUMHYECKUN 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJOXHOE BEIIECTBO, CMECh (OMHOPOAHAsS W HEOAHOPOJAHAs), BAJIEHTHOCTb, OTHOCHTENbHAsS
aTOMHasi M MOJIEKYJIsIpHash Macca, KOJWUYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JoJs
1.1 XHUMHYECKOTO JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00bEM, XUMUYECKas peakIus, KIacCu(PUKAIII PeaKIuii:
peakuuu COEAMHEHUS, pEaKUUU PpazNoKEHUs, pPEaKIUu 3aMelIeHUs, peakIuu OoOMeHa, OJK30- W
SHAOTEPMUYECKUE PEAKIUH, TeIoBON 3 (HeKT peakiuu, pacTBOp, MaccoBasi J0Js BElIeCTBa (MIPOLIEHTHAsS
KOHIIEHTpAI[Hs) B paCTBOPE
12 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U MPUMEHATH 3T MOHSATUS TIPU OMUCAHUU
' BELIECTB M MX MPEBPAIICHUN
13 WCIONb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JUIsI COCTaBJIeHHs (OpPMYT BEIIECTB M YPABHEHHA XHUMHUYECKHX
' peaxiuii
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO
' y4eHHs, 3aKOHa ABOTaapo
1.5 OTIPEIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX
1.6 KJIaCCU(PUIIUPOBATh XUMUYECKHE peakiuu (M0 YHCIy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO




Ter1oBoMYy b deKTy)

1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO K MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIFO XUMHYECKOTO JIEMEHTA 10 (hOpMYyJie COSIMHEHNS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHITh E€CTECTBEHHOHAy4YHbIE METO/bl MO3HAHUS — HaONIOJCHUE, W3MEpPEHUe, MOJCIUPOBAHUE,
' AKCIIEPUMEHT (peaIbHBIM U MBICIICHHBIN )
2 [To Teme: «BaxkHeiime npeAcTaBUTEIM HEOPTaHUUYECKUX BEIIECTBY
2.1 PacCKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKHUX MTOHSATUIN: OKCU, KHUCIIOTA, OCHOBAaHHUE, COJIb
2.2 OTIpEeIETISATh MPUHAICKHOCTD BEHIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHUH 1o hopMyaam
2.3 KJIacCU(UIUPOBAaTh HEOPraHMYECKHUE BEIIECTBA
24 XapakTepHu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB PAa3NWYHBIX KJIACCOB, MOATBEPKIas
' ONMMCaHUE IPUMEPAMH MOJIEKYSIPHBIX YPABHEHUIN COOTBETCTBYIOLINX XUMUUECKUX PEAKITUI
25 MPOrHO3WPOBAaTh CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT HMX Kau€CTBEHHOIO COCTaBa, BO3MOXHOCTHU
' MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUM B Pa3JIMYHBIX YCIOBHIX
CIIeJIOBaTh TMpaBWJIaM TMOJB30BAaHUS XUMHUYECKON IMOCYIOH U J1abOpaTOpHBIM OOOPYIOBaHHMEM, a TaKXkKe
MpaBWJIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BHITOJHEHHUIO JTaOOPATOPHBIX
26 XUMHYECKHX OTBITOB IO TOIYYEHHIO M COOMpaHWI0 ra3000pa3HBIX BEMIECTB (BOAOpOJAA M KHUCIOPOAA),
' MIPUTOTOBJIEHUIO PACTBOPOB C OMPEEIEHHOM MacCOBOHM /10J€il pacTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U
MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO
WH/IUKATOPOB (JakmMyc, peHondranient, METUIOPAHX U IpYTHe)
2.7 MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUYECKON PEeaKITnn
3 [To Teme: «llepuoguueckuii 3akoH u [leprnoguueckas cucrema xumMudeckux sneMeHToB [[. M. Menaeneesa.

CTpOCHI/Ie aroMoB. XuUMHUYecKas cBsI3b. OKHUCIMTEIHLHO-BOCCTAHOBUTEILHEIC pCakumn»




PACKPLIBATL CMBICI OCHOBHBIX XHMHYCCKUX TTOHATHH: AApPO aroma, BJ'ICKTPOHHHﬁ clIou aromMa, aroMHasi

3.1 opbuTanb, paguyc aroma, XHUMHUYECKas CBs3b, TMOJSpHAsT U HEMOJspHas KOBaJieHTHas CBA3b,
AIIEKTPOOTPULIATEIILHOCTh, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, CTEIIEHb OKHCIICHUS
3.2 KJ1acCU(UIIUPOBATH XUMHUECKUE 3JIEMEHTHI
ONMCHIBAaTh U XapaKTepH30BaTh TabmuuHyro (opmy Ilepuonnyeckoid cUCTEMBbI XMMHYECKHX 3JIEMEHTOB:
3.3 pasnuyaTh MOHSATUS «IVIaBHAs moAarpynna (Arpymnma)» u «mobounas noarpynna (brpymma)y, «mainbie» u
«O0IBIINEY TTEPUOIBI
packpsiBarb cmbicn  Ilepuonnueckoro 3akona .M. MenaeneeBa: JIEMOHCTpUPOBATh IMOHUMaHUE
34 MEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT WX NOJIOKeHUs B llepmommueckoit
cucTeMe
COOTHOCUTH 0003HaUeHUs1, KOTOphIe UMetoTcs B Tabnuiie «llepuonuyeckas cucreMa XMMHYECKHX AJIEMEHTOB
3.5 J.1. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKUX AIIEMEHTOB (COCTaB U
3apsiy siapa, 001IIee YUCIo AIEKTPOHOB U PaCpeIeIieHHe UX M0 JIEKTPOHHBIM CIIOSM)
3.6 OTIPE/IETISATh CTETIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COSTUHEHUSIX
3.7 OTIPEICTISATH BU XUMUIECKOH CBsI3U (KOBAJICHTHAS M IOHHAS) B HECOPTaHWICCKUX COSTMHCHUSIX
9 KJIACC

Koa nposepsiemoro

IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMmbl

pe3yJabrara OCHOBHOTI0 00111er0 00pa30BaHusI
1 ITo Teme: «BemecTBO 1 XMMUYECKask PEAKIIUS
pacKpbIBaTb CMBICT OCHOBHBIX XHUMHYECKUX TMOHSTHI: pacTBOpP, OJJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
11 ANEKTPOTUTHYECKAS AMCCOIMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTajiu3arop, XUMHUYECKOe paBHOBECHE,

06paTI/IMI>I€ n HeO6paTI/IMBIe pCaknuru, OKHUCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIUH, OKUCIIUTCIIb,




BOCCTAHOBHUTCJIb, OKHUCICHHUEC KW BOCCTAHOBJICHHUEC, aJLZIOTPOIIHA, aM(bOTepHOCTB, XUMHUYCCKasA CBA3b
(KOBaJ'ICHTHaﬂ, HOHHaAas, MeTaJ'IJ'II/ILIeCKaﬂ), KpuCTaJLINYCCKasa peméTKa, CIlJIaBbl, CKOPOCTH XHUMHYECKOH

peaxkuuu
12 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHATHUM M TPUMEHSATH 3TU TOHSITHS MPHU
' ONMUCAHUU BEIECTB U UX MPEBPAIICHHI
13 COCTaBIIATh YPaBHEHHS HIIEKTPOIUTHUECKON AMCCOIUAIMKM KHUCJIOT, LIEJIoUueil W COJIel, TOJIHbIE U
' COKpaIIEHHBIC YPAaBHEHUS PEeaKIMii HOHHOTO 0OMEHa
14 pacKpbIBaTh CYIIHOCTh OKHCIIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIM TMOCPEACTBOM COCTABIICHUS
' 3JIEKTPOHHOTO OaTaHca dTHX PEaKImii
1.5 MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKOM PeaKIuu
2 [To Temam: «HemeTtamibl 1 UX cOeqUHEHHS» U «MeTaIbl U UX COSIUHEHUS
XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE M CIEIM(PUISCKUE XUMHUYECKUE CBOMCTBA MPOCTHIX M CIOMKHBIX
2.1 BEIIECTB, MOATBEPIK/Iasi OMMCAaHUE MPUMEPAMHU MOJIEKYISPHBIX U HOHHBIX YPAaBHEHUIH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIHI
29 COCTaBJISITh YpPAaBHEHUs pPEaKUUM, MOATBEPKAAIOUIUX CYIIECTBOBAHUE TE€HETHUUECKOM CBSA3M MEXIY
' BELIECTBAMM PA3JIMUHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHs, BO3MOXHOCTH TPOTEKAHUS
' XUMUYECKHUX MPEBPAIICHUH B PA3TMYHBIX YCIOBUIX
CJIeIOBATh TIPAaBHUJIAM TOJIH30BAHMS XUMHUYECKON MOCYIOW W JIaOOpaTOPHBIM OOOPYIOBAaHUEM, a TAKKE
24 mpaBuUJiaM 0OpAaIIeHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH TIO BBITTOTHEHUIO 1a00paTOPHBIX
' XUMHUYECKHUX OIBITOB MO TOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHaKa U YTIEKUCIOTO
rasza)
25 MPOBOJUTL PEAKINH, TMOATBEPKIAIONINE KAUeCTBEHHBIM COCTAaB PAa3JUYHBIX BEIIECTB: PACIO3HABATh

OTBITHBIM TYTEM XJIOpHI-, OpoMuz, woaua, kapOoHar, (ocdar, cwimkar, cyabdar, THAPOKCHINOHBI,




KaTHOHbI aMMOHHA, HWOHBI H3YUYCHHBIX MCTAJUIOB, MIPUCYTCTBYHOIIME B BOJAHBIX PacCTBOpaAx
HEOPTraHUYCCKHUX BCIICCTB

3 ITo Teme: «XuMus U OKpYyXKaroLas cperar»
3.1 pacKpbIBaTh CMBICII OCHOBHBIX Xxumudeckux nonstuii: [1JIK BemecTsa; Koppo3us MeTaioB

IIPUMEHATh OCHOBHBIE OIEpallMU MBICIUTEIBHON JACSITEIBHOCTH — aHAJIUM3 W CHUHTE3, CpPaBHEHHUE,
3.9 00001IeHNe, CHCTEMaTU3aIUI0, BBISIBICHHNE MPUYMHHO-CICICTBEHHBIX CBS3EH — JUISl U3yYCHHS CBOMCTB

BCIICCTB U XUMHNYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA — Ha6J'IIOI[eHI/IC, HU3MCPCHUC,

MOJIEJIMPOBAHUE, IKCIIEPUMEHT (peasibHbIN U MBICIIEHHBII )




ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Konx IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 [lepBoHaYaIbHbIE XUMUYECKUE TTOHATHUS
11 IIpenmer xumun. Ponp XuMuu B )KU3HU 4elloBeKa. XUMUS B cUcTeMe HayK. Tena u Benjectsa. @u3ndyecKue CBOMCTBA
' BEILIECTB. ArperarHoe€ COCTOSIHUE BEILIECTB
1.2 [TonsiTre 0 MeTonax MO3HaHUs B XUMHU. YnCThIe BemecTBa U cMecu. CriocoOsl pa3aeneHus cmeceit
13 ATOMBI ¥ MOJIEKYJIbl. XUMHUECKUE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOoCThie 1 CI0XKHBIE BEIlECTBA.
' ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuueckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTB.
14 OtHocutenbHas aroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas Macca. MaccoBasi 0151 XMMHUYECKOro 3JI€MEHTA B
COEMHEHUH
15 KonuuectBo BemectBa. Mosib. Monsipas macca. B3auMoCBsI3b KOMUYECTBa, MACChl U YMCIIA CTPYKTYPHBIX €IUHUIL
' BeniecTBa. Pacyérel mo hopMynamMm XUMHUYECKUX COSTMHEHUN
16 DuU3NYECKUe U XUMUYECKUE SIBIICHUS. XUMUYECKasi peakius U €€ MPU3HAKU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB.
' Xumnueckue ypaBHeHUs. Kiaccudukarys XuMUIecKnX peakiuii (CoeMHEHUs, Pa3I0KEeHHs, 3aMeIeHUs, 0OMEHA)
XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH MOCY0M, ¢ IpaBUiIaMu pabOTHI B 1a00paTopuu U mpuéMamu
oOpaimieHuss ¢ J1a0opaTOpHBIM OOOpYJIOBaHUEM, U3yUY€HHWE U ONUcaHWe (QU3NYECKUX CBOUCTB 00paslioB
1.7 HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHne Gu3ndeckux (TUIaBIeHHe BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,

KUIIEHUE U KOHJACHCAIUsi BOJbI) W XHMMHYECKUX (FOpEHHUE CBEYM, IMPOKATMBAHUE MEIHOW MPOBOJIOKH,

B3aMMOJICHCTBUE MeJa C KHCIIOTOI) sBICHUI, HaOMIOACHHWE W ONMHCAHWE IMPHU3HAKOB IMPOTEKAHUS XUMHUYECKUX




peakuuil (pa3joKeHHEe caxapa, B3aUMOJCHCTBUE CEPHOU KHUCIOTBHI C XJIOpUIOM Oapusi, pa3iokeHHuEe THAPOKCHIA
meau(ll) mpu HarpeBanuu, B3aumopeiicTBue sxene3a ¢ pactBopoM conu menu(ll), uzyuenue crnocoOoB pazaencHUs
cMmecel (C MoMOIIBI0 MarHuTa, PUIBTPOBAaHUE, BhIIAPUBAHKE, JUCTUIUISILNS, XpoMaTrorpadus), IpoBeIeHUE OUUCTKH
MOBApEHHOM conv, HaOMIONEHHE W ONHMCAHHME pPEe3yJIbTaTOB MPOBEACHUS OIBITA, WLIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI Macchl, CO3aHNE MOJIETICH MOJIEKYI (IIapOCTEP>KHEBBIX )

Baxueiine npeactaBUuTeId HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — ajgeMeHT U mpocToe BemecTBo. HaxokaeHue Kuciopoaa B
npupose, huznyeckue U XuMudeckue cBoicTBa (peakuuu ropenusi). Oxcuapl. [lpumenenue kucnopona. CrocoOsl
MONyueHUs KUCIOpoJa B Jlaboparopud U MPOMBIIUIEHHOCTH. KpyroBopor kwucimopona B mpupome. O3oH —
AJITOTPOMHAsE MOAU(UKALIHS KHUCIIOpOIa

2.2

TeruoBolt 3(p(GeKT XMMHUYECKOM peakluu, TEPMOXHMHUYECKHE YpaBHEHHS, 5K30- U SHAOTEPMHUYECKHE DPEaAKIIUU.
ToruBo: yroias U MeTaH. 3arpsi3HeHUE BO3/lyXa, YCUICHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

BOI[OpOI[ — JJICMCHT U MMPOCTOC BCHICCTBO. Haxoxnenue BOOOpPOAa B IIPUPOAL, q)HSH‘{eCKI/Ie 1 XUMHYCCKHEC CBOﬁCTBa,
IMPUMCHCHUC, CIIOCOOBI TMOJIYyYCHUL. Kucnots! u conu

2.4

MosnspHblili 06bEM ra3oB. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM

2.5

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACHIIICHHBIE PacTBOPHI.
PactBOoprMOCTS BemiecTB B Bozie. MaccoBasi 1071 BellecTBa B pacTBOpe. XUMHUYECKHUE CBOICTBA BoAbl. OCHOBaHMUSL.
Pone pacTBOpPOB B IpUpoAE M B KU3HHU 4YesioBeka. KpyroBopoT Boabl B mpHUpoje. 3arps3HEHUE INPHUPOAHBIX BOI.
OxpaHa ¥ O4HCTKAa MPUPOTHBIX BOJ

2.6

Knaccudukarus Heoprannueckux coequHeHuit. Okcuapl. Knaccudukaus okcuaoB: coiaeodpasyromiue (OCHOBHbIE,
KHUCTIOTHBIE, aM(OTepHbIe) U HeconeoOpa3ywmue. Homenkinarypa okcuaoB. Ousznueckne U XMMHUECKHE CBOWCTBA
okcuoB. [lonyuenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEpAcTBOpUMbIE OCHOBaHUS. HomeHknarypa OCHOBaHUM.
du3nyecKrue U XMMHYECKHE CBOMCTBAa OcHOBaHUM. [lomyyeHue ocHOBaHUI




2.8

Kucnorer. Kiaccudukanus xucinor. Homenknarypa kucinor. Ou3nveckue W XUMUYECKHE CBOWMCTBA KHUCIOT. Psp
aktuBHOCTH MeTaiioB H.H. bekerosa. [lonyyenue kuciaot

2.9

Comu. Homenknarypa coineid. @uznueckue u XUMUYeCKrue cBorcTBa coeid. [lomyuenue coneit

2.10

I'eHeTnueckas cBA3b MCXKAY KJIaCCaMH HECOPIraHUICCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUN OKCIEPUMEHT: KAa4eCTBEHHOE OIPEAEICHUE COACpXKAHUA KHUCIOpOAA B BO3AyXe, IIOIyYEHHE,
coOupaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB KUCIIOPOJa, HAOIIONEHUE B3aUMOIEHCTBHS BEILIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHUKHOBEHMSI U MPEKPAIEHUs TOPeHUs (110’Kapa), O3HAaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB M OIIMCAHUE UX
CBONCTB, IOJIy4YeHUE, COOMpaHHUE, PACIO3HABaHME U H3ydeHHE CBOMCTB BOAOPOAa (IOPEHHUE), B3aMMOIECHCTBHE
Boziopoza ¢ okcuaoM Mmeau(ll) (Bo3MOXKHO HCIOIB30BAHWE BHEOMATEPHUAIOB), HAONIOIEHHE OOpPAa3lOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOEHHOCTEH pacTBOPEHHUs BEUIECTB C pa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM JOJIEH pAaCTBOPEHHOIO BEIECTBA, B3aUMOJIEHCTBUE BOABI C
MeTajiaMu (HaTpueM M KajbIeM) (BO3MOXKHO MCIOIb30BaHUE BUAEOMAaTEPHATIOB), ONIPEIEICHUE PACTBOPOB KUCIOT
U IIEeJ0Yed C MOMOIIBI0 MHIMKATOPOB, UCCIIENOBAaHHE OOPA3ll0B HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/IEHNEe N3MEHEHUsI OKPACKU MHAMKATOPOB B PacTBOpax KHUCIOT M ILEJI0Yel, N3y4eHHEe B3aUMOJEHCTBHS OKCHIA
meau(ll) ¢ pacTBopoM cepHOMl KHUCIOTHI, KHCJIOT C MeTajllaMH, peakUud HeHTpalu3aluy, I[OoJydeHue
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOrO MeTajyla JpyrMM M3 pacTBOpa COJM, pELIeHUe

AKCHEPUMEHTAIBHBIX 3aa4 1o TeMe «BakHelIre KJIacchl HEOPraHMYeCKUX COCTMHEHUID)

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH U Hepno;mqecxas{ CHUCTEMAa XUMHUYCCKHX 3JICMCHTOB I[I/I MeHgeneena. CTpOCHI/IC aTOMOB.
Xumudeckas cBsa3b. OKUCIUTEIHbHO-BOCCTAHOBUTCILHBIC pCaKknuu

3.1

HCpBLIC IIOIIBITKH KJ'IaCCI/I(bI/IKaL[I/II/I XUMHYECKHMX 31eMeHTOB. IloHsATHE O Ipynmnax CXOAHBIX 2JICMCHTOB (H_ICJ'IO‘-IHBIC n
IECJIOYHO3CEMCIIbHBIC MCTAJJIbI, I'dJIOTCHbI, HHCPTHBIC ra3£,1). QHCMCHTLI, KOTOpPBIC O6p8.3y10T aM(bOTCpHBIC OKCHUIbI U
TUAPOKCHUBI

3.2

ITepuoanyeckuit 3akoH. [lepuonnueckas cucrema xumuueckux sneMeHToB [[.M. Menneneera. KoporkonepruoaHas u
nmuHHOTIepuoaHas (opmer [lepmomuyeckoit cucremsl xumudeckux dsiaemeHToB J[.M. MenneneeBa. Ilepuomsr u
rpymbl. DU3ndYeckuil CMbICT MOPSIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U FPYIIIIHI SJIEMEHTA




CTpOCHI/Ie aromoB. CocTaB aTOMHBIX AA€P. H3oTomnkl. :‘)J'ICKTPOHBI. CTpoeHI/IC QJICKTPOHHBIX 000JI0YEK aTOMOB

3.3 nepBbix 20 xumuueckux avemeHToB [lepronunueckoin cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIeMEeHTa Mo ero noyiokeHuto B [lepuoanueckoit cucreme /.M. Menpaeneena
3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB, METAUIMYECKUX U HEMETaJNIMYECKUX
34 CBOMCTB MO Trpynnam u nepuonaM. 3HaueHue I[lepuonuueckoro 3akona u I[lepumonnyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB JUIs pa3BUTHs HayKu U NpakTuky. [I.J. MenneneeB — yu€Hblil ¥ rpaklaHUH
35 Xumuyeckasi cBs3b. KoBaneHTHas (HONSpHAs W HEMOJSPHAsl) CBA3b. OIJIEKTPOOTPULIATEIILHOCTh XMMHUYECKHX
' aneMeHTOB. loHHas CBs3b
36 Crenenp oxucineHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. llponecchl OKHMCIEHUS UM BOCCTaHOBJIICHHS.
' OKHUCJIUTENH U BOCCTAHOBUTEIIH
XVUMUYECKUN SKCIIEPUMEHT: M3yuyeHue o0pas3lloB BEIIECTB METAIOB U HEMETAJUIOB, B3aUMOJCHCTBUE THIIPOKCHIA
3.7 IMHKa C pPAacTBOpaMU KHUCIOT U WIEJIIOYEW, MPOBEICHUE OMNBITOB, WLIIOCTPUPYIOMIMX HPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX pEeaKuil (TOpEHHE, PEAKIIMK PA3JIOKEHHS], COCTUHEHNS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 BemectBo u xumuueckas peakuus. [loBropenue
[lepnonnueckuit 3akoH. Ilepuoanueckas cucrema xummdeckux emeHToB [[.M. MenneneeBa. CTpoeHne aToMOB.
11 3aKOHOMEPHOCTH B M3MEHEHUW CBOMCTB XHMHUYECKHX JJIEMEHTOB TMEPBBIX TPEX MEPHOIOB, KaHs, KaJbIlUi U HUX
COEMHEHMI B COOTBETCTBUH C MOJIOKEHHEM dJieMeHTOB B [leproanueckoil cucreme u CTpOEHHEM UX aTOMOB
CrpoeHue BellecTBa: BUJIbI XUMUYECKOUN CBA3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIlIECTBA
1.2 OT THIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMHUYECKOU CcBs3u. Kiaccudukaius 1 HOMEHKIaTypa HEOPTraHHUECKIX

BEIIECTB (MEXIyHApOIHAs M TPUBUAIbHAS ). XMMUUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMIHBIM KJIaccaM




HCOPraHN4YCCKUX COC,Z[HHCHH?I, TCHECTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccuukamus XuMHUECKUX PEaKIHid 0 Pa3ITUYHBIM IPU3HAKaM (II0 YUCIY U COCTaBy YYAaCTBYIOIIUX B pEaKlHU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 10 U3MEHEHUIO CTCTICHEeH OKUCIICHUS XUMUYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH,
[0 Yy4acTUIO KaTajlu3aropa). OJK30- U SHIOTEPMHUUYECKHUE PEAKIUH, TepMOXuMudeckue ypaBHeHus. Ilonstue o
CKOPOCTH XMMUYECKOM peaKuu

14

Ilonsatue 06 06paTI/IMbIX n H606paTI/IMLIX XUMHUYCCKUX PpPCaKIUgX. IlonsiTHE O TOMOIEGHHBIX U IeTCPOrCcHHbIX
PCaKIUAX. IlonsiTHE O XMMHUYECKOM PaBHOBCCHUU. CDaKTOpBI, BJIIMAKOIOIUEC Ha CKOPOCTH XAMHYECKON pCaKuu Hu
ITOJIO)KCHUEC XMMHUYCCKOI'O PaBHOBCCHUS

1.5

OKI/ICJ'II/ITCJ'II)HO'BOCCTaHOBI/ITCJH)HI)IG peaKHI/II/I, E)JIGKTpOHHIﬂﬁ 6anch OKI/ICJII/ITGJ'II)HO'BOCCTaHOBHTeHBHOﬁ peaKHI/II/I.
COCTaBJIeHI/Ie ypaBHeHI/H\/JI OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJIB30BAHHUEM MCTOIA BHCKTpOHHOFO
OasaHca

1.6

TeOpI/I}I 3J'ICKTpOJ'IPITH‘ICCKOI>i JAUCCoHralnuu. BHCKTpOHI/ITLI U HEOJICKTPOJIMUTHI. KaTI/IOHBI, aHUOHBI. MexaHu3M
aucconnanu BEHICCTB C PA3JIMYHBIMH BUJAAMHU XUMu4deckoil cBs3u. CTeneHb JAUCCOoIHaIu. CunbHbIC U clla0ble
QJICKTPOJINTHI. Peakmuu nonsoro oOmeHa. YciaoBus IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O 06MeHa, IIOJIHBIC U COKpaH_[éHHBIe
HOHHBIC YPaBHCHUA peaKuHﬁ. CBoiicTBa KHUCJIOT, OCHOBaHMH M COJE€M B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
SHGKTpOHHTquCKOﬁ JAUCCOoMaInu. KadecTBeHHEIE pCaK Ha NOHBI. ITonsarue o THApOJIN3C cojient

1.7

XHUMHYECKUM OKCIICPUMCHT: O3HAKOMIICHHE C MOICISAMH KPUCTATLNIMUCCKUX peIJ_IéTOK HCOPTaHNYCCKUX BCIICCTB —
METAJIJIOB U HEMETAJLJIOB (Fpa(I)I/ITa n aJ'IMaSa), CJIO)KHBIX BCIICCTB (xnopyma HanI/ISI); HNCCIICIOBAHUC 3aBUCHUMOCTHU
CKOPOCTHU XHUMHYECKOH p€akuuu OT BO3JICHCTBUS PAa3JINIHBIX (baKTOpOB; HCCIICAOBAHUC JBJICKTPOIIPOBOAHOCTU
pacTBOpOB  BCHICCTB, IIpoHCCCa OqUCCOIHUALIMMU  KHUCIOT, menouyen u - coieu (BO3MO)KHO HCIIOJIb30BaHUC
BI/IIleOMaTepI/IEUIOB); MMPOBCACHHUC OIIBITOB, WIUIOCTPUPYIOIIUX HNPU3HAKU MPOTCKAHUS pCaKHI/Iﬁ HOHHOTO OOMEHa
(06pa3OBaHI/IC OcCaJKa, BbIACICHHUC Ia3a, 06p8.30BaHI/IC BOI[BI); OIIBITOB, HJIFIOCTPUPYIOIHUX TPHUMEPBI OKUCIUTCIILHO-
BOCCTAaHOBUTCIIBHBIX peaKuHﬁ (F OpCHUC, PCAKIIMU PA3JIOKCHUA, COC,Z[I/IHCHI/IH); pacnno3HaBaHuC HCOPraHUYICCKUX
BCIICCTB C ITOMOIIIBIO KAYCCTBCHHBIX pCaKHI/Iﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a4a4

Hemeranner u nx COCOAUHECHU A




2.1

O61ua;1 XapaKTCpUCTUKa rajJorcHoB. OcobenHocTH CTPOCHH aTOMOB, XapaKTEPHBIC CTCIICHU OKHCIICHUS. CTpOGHI/IC
n (1)I/I3I/I‘ICCKI/IC CBOICTBa IIPOCTHIX BCIICCTB — TaJIOTCHOB. XuMyudJecKre CBOMCTBA Ha npuMepe XJiopa
(BSaHMOHCﬁCTBHe C MCETaJlllaMH, HEMCETalJlaMU, H_[eJ'IOLIaMI/I). XHOpOBOZ[OpOI[. Consanas KHUCJIOTa, XUMHYCCKUC
CBOﬁCTBa, IMOJIYy4YCHHUE, IPHUMCHCHHC. HeﬁCTBHe XJIopa M XJIOpOBOAOpOAa Ha OPraHu3M 4YCJIOBCKA. Bakueitmme

XJIOPHUABI U UX HAXO0XACHUE B IIPUPOAC

2.2

OOmas xapakrtepuctuka 37eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHH
okucienus. CtpoeHue W (HU3UYECKHE CBOWCTBA MPOCTHIX BEMIECTB — KHCIOpPOJAa W CEphbl. AJIIOTPOITHEIC
MOMU(MUKAIMKA KHCIIOpOJa M Cepbl. XHUMHUYECKHE CBOHCTBa cepbl. CepoBOIOpON, CTpOCHHE, (DHU3UYECKUE W
XUMHYECKHe CBOMCTBA. OKCUABI Cephbl KaK MPEICTABUTEIM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, PU3NYCCKUE H
XUMHYECKHE CBOMCTBa (0OIIME KAk MPEICTAaBUTENs Kiacca KHCIOT M CHElUpUYEeCKUe). XUMUYCCKUE PEaKIIHH,
JIeKaIIie B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOMy4YeHHus cepHoi KUCnoThl. [Ipumenenne. Conu cepHON KUCIIOTHI,
Ka4eCTBCHHAs peakins Ha Cylb(ar-noH. HaxoxkieHue cepbl U € COeIMHCHUN B MPUPOIe. XUMUICCKOE 3arpsi3HEHHE
OKpY’KafoIIel Cpe/ibl COSMHCHUSIMHU Cepbl (KUCIOTHBIC JOXKIHU, 3arps3HEHNUE BO3JyXa W BOJOEMOB), CIIOCOOBI €T0

MpeI0TBpaICHUS

2.3

0611121;1 XapaKTCpUCTUKa JJICMCHTOB VA'prrIHBI. OcoOeHHOCTH CTPOCHHUA AaTOMOB, XapaKTCPHBIC CTCIICHU
OKHCJICHUA. A3OT, pacnpoCcTpaHCeHue B HPUPOIAC, (I)I/I3I/IquKI/IC U XMMHYECKHE CBOMCTBA. prFOBOpOT a30Ta B
Ipupozae. AMMI/IaK, €ro (I)I/I3I/I‘leCKI/Ie N XUMHYCCKHUC CBOﬁCTBa, MOJIy4YCHHUEC U IMPUMCHCHUC. Conn AMMOHHA, HUX
(I)I/I3I/ILICCKI/IC N XUMHWYCCKHUC CBOﬁCTBa, IIPpUMCHCHHUC. KadecTBennas pcaknyrd Ha NOHbI aMMOHMU. A3oTHas KHUCJI0Ta,
eé IOJIy4YCHHUC, (I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA (O6H_[I/IC KaK MMpeACTABUTCIIA KJIaCCa KUCIIOT U CHCI_[I/I(I)I/I‘{CCKI/IC).
Hcnons3oBanue HUTPATOB H cojiell aMMOHHS B KauyecCTBE MHHCPAJIBbHBIX YI[06PCHI/II71. XHUMHUUYECKOE 3arpsA3HCHUC
oxpyxcalomeﬁ CpCAbl COCAUHCHUAMU a30Ta (KI/ICJ'IOTHLIC HOXKIU, 3arpsA3HCHUC BO3/1yXa, ITOYBbI U BOI[OéMOB)

2.4

®docdop, amrorpornHsie Monudukanuu docdopa, duzndeckne u xummudeckue cpoictBa. Oxcun docdhopa(V) u
dbochopnas kucnora, GU3MUECKHEe W XUMHUYECKHE CBOMCTBA, momydeHue. Mcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEpaJIbHbIX yA00peHui

2.5

OOmast xapakrtepucTuka 3i1eMeHToB I[VA-rpynmbsl. OcCOOCHHOCTH CTPOCHHMS arOMOB, XapaKTEpHBIE CTETECHU




OKHUCJICHUA. YIIIEepoJ, aJJIOTPOINHbIE MOAM(HUKAINKN, PACIPOCTpaHEHHE B Mpupoae, (pumueckue M XUMUYECKHE
cBoiictBa. Ancop6uus. KpyroBopor yriepoaa B mpupone. Okcuisl ymiepona, ux (uU3MYECKUEe M XUMHUYECKUE
CBOMCTBA, JIEHCTBUE HAa >KUBBIE OPraHU3MBbI, NOJYyYEHUE U MPUMEHEHHE. DKOJOTUYECKUEe MPOOIeMbl, CBI3aHHBIE C
okcunoM yriepona(IV); runoresa rodansHOro MOTEMICHUs KJIMMaTa; TapHUKOBBINA 3(deKT. YroiapHas KuciaoTa u eé
COJNM, X (pU3MUecKue U XMMHYECKHE CBOMCTBA, MOJIy4YeHHEe U MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHar-
nonsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3S1CTBE

2.6

[lepBoHauanpHble TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHMSX yriiepoaa (MeTaH, 3TaH, HTHIICH,
alleTUJIEH, 3TAaHOJI, NIMLEPHH, YKCyCcHas KucioTa). VX coctaB u xumuueckoe crpoenue. [lonstue o duonornuecku
BOKHBIX BEIIECTBAX: XUpaX, Oenkax, yrieBoJax — M HMX POJM B XKU3HM 4YelOBeKa. MarepualibHOE €IHMHCTBO

OpraHn4YC€CKUX U HCOPraHM4ICCKHUX COGZII/IHCHI/Iﬁ

2.7

KpemHuuii, ero ¢pusnyeckre 1 XuMU4eCKHUe CBOMCTBA, NodydeHue U npuMeHeHne. CoequHeHns: KpeMHUsI B IPUPOJIE.
OO6mme npexacrasienus 06 oxkcuae kpeMHusA(IV) u kpemHueBoit kuciore. CUIMKaThl, UX UCIOJIB30BaHUE B OBITY,
MEIUIUHEe, MPOMBIIIICHHOCTH. BaxkHeline cTpouTenbHblE Marepuaibl: KepaMHUKa, CTEKJO, IEMEHT, OEeTOH,
xene300eToH. [Tpobiaembl 6e301MacHOro UCIOIb30BAHNS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCETHEBHON KU3HU

2.8

XUMHYECKUN OKCIIEPUMEHT: H3yuyeHHe OOpas3IloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTHI;
MIPOBEJICHNE KAYECTBEHHBIX pEaKlui Ha XJIOPUJI-MOHBI M HaOIOACHHWE NPU3HAKOB HUX MPOTEKAHUS; OIIBITHI,
oTpaxawllue (QU3NYeCKue M XUMHYECKHE CBOWCTBAa TajJlOr€HOB M MX COEIMHEHUN (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEpPUAJIOB); O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOpHUI0B (TAJIOTEHHUIOB); 03HAKOMJICHHE C 00pa3laMu Cephl U e
COETMHEHUSIMHU (BO3MOXKHO HCIOJb30BaHHE BHAEOMATEPHUAIOB); HAOMIOAEHHE Mpolecca oOyIIMBaHUS caxapa IMOj
NeficTBHEM KOHUEHTPUPOBAHHOMN CEpPHOM KHCIIOTHI; U3yUeHHEe XUMHUYECKIX CBOIMCTB pa30aBIeHHONW CEpHON KHCIIOTHI,
MIPOBEJICHNE KaYeCTBEHHOW peakuuu Ha cyiab(haT-uoH M HaONIOJeHHE MpH3HAKa e€ MPOTEKaHMs; 03HAKOMJIEHUE C
(dbu3mYecKkuMH CBOMCTBaMHU a30Ta, dochopa W HX coequHEHUH (BO3ZMOKHO HCIIOJIB30BAHHME BHIECOMATEPHAIIOB),
oOpasmamu a30THBIX U (PoCchHOpPHBIX YyHOOpPEHHUH; MONydeHue, coOupaHue, pacro3HaBaHWE W M3yYCHHE CBOMCTB
aMMHaKa; MpOBEIECHHWE KaueCTBEHHBIX peaKIMi Ha HOH aMMOHHA U (ocdar-uoH M H3yYeHHE NPU3HAKOB HUX
MPOTEKaHUs, B3aUMOJEWUCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTHI € MeAbI0 (BO3MOXHO HCIIOJIB30BaHUE
BUJIEOMAaTepUasioB); U3yuYeHUE MOJENEH KPUCTAJUIMYECKUX PEHIETOK anmMasa, rpaduta, QyiiepeHa; 03HaKOMIIEHUE C




MpoLeccoM acOpOLIMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOIICTBOM NMPOTHUBOrasa; MojiyueHue,
coOupaHue, paclio3HAaBaHUE M H3YUYEHHE CBOMCTB YIIIEKHCIOro ra3a; MpOBEJCHHE KaueCTBEHHBIX pEaKIUil Ha
KapOOHAT- U CHJIMKAT-HOHBI M W3yYeHHE NMPU3HAKOB UX MPOTEKAHMS;, O3HAKOMJICHHE C MPOMYKIUEH CHUIMKATHOU
MIPOMBIIIIEHHOCTH; PELICHUE SKCIIEPUMEHTANBHBIX 3a71a4 10 TeMe «BaxxHeillre HeMeTalIbl U UX COSAMHEHUSD

Metamisl 1 uxX COCANHCHUA

3.1

O61ua;1 XAPAKTCPUCTUKA XHUMHUUYCCKHUX OJJICMCHTOB — MCTAJJIOB HAa OCHOBAHHM HX IIOJIOKCHHUS B HepHOﬂquCKOﬁ
CHUCTEMC XHMMHUYCCKHUX JJICMCHTOB I[I/I MenjgeneeBa u CTpOCHHUS aTOMOB. CTpOGHI/IC MeTajioB. Merannuueckas
CBA3b U MCTAJINIMYCCKAA KPUCTAJTIMYCCKAsA peméTKa. BHCKTPOXI/IMI/I‘IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCTAlJI0B

3.2

dusnueckne ¥ XMMHUYECKHE CBOWCTBA MeTauioB. OO0mue crocoObl moimydeHus MeTayuioB. [loHsATHE O KOppo3uH
METaJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHl MX OT Koppo3uu. CIuiaBel (CTajab, YyTyH, TIOPATIOMUHHNA, OpOH3a) U MX

MIPUMEHEHHE B OBITY W IPOMBIIIICHHOCTH

3.3

[{emounble MeTaIUIBL: MOJ0KEHUE B [lepuonnueckoit cucreme xumuueckux aemeHToB /[ .M. Menzaeneesa; ctpoeHue
WX aTOMOB; HaXOXkeHue B mpupose. Puznueckne U XMMHUYECKHe CBONCTBA (Ha mpuMepe HaTpus u Kanus). OKCHIBI U
TUAPOKCUBI HATPUS U Kainsl. [I[puMeHeHne mEenoYHbIX METAJUIOB U UX COEAUHEHUMN

3.4

H_[eJ'IOLIHOSCMeHBHHC METaJIbl MarHUM 1 KaJdbIUN: HOJOXKEHHUE B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKUX DJICMCHTOB
Z[I/I MeH):[eneeBa; CTPOCHHUEC UX ATOMOB; HAXOKIACHUC B IIPUPOAC. duznyeckrue U XMMHUYECKHUE CBONCTBA MarHus u
Kanplus. BaxxHeile coeTMHEHNUS KaabIIus (OKCI/II[, TUAPOKCHUN, COJ'II/I). KéctrocThb BOAbBI U CITIOCOOBI €€ YCTpaHCHU A

3.5

Amomunnil: nonokenne B Ilepuomnueckoil cucreMe xmmuueckux sneMeHToB .M. MeHneneeBa; CTpO€HHE aToMa;
HaxoXJeHue B mpupoae. Duznyueckue M XUMHYECKHE CBOICTBa amoMUHHS. AMQOTEpHbIE CBOWCTBA OKCHIA M
FH}IpOKCI/I)Ia AJTFOMHUHUSA

3.6

XKenezo: nonoxxenue B Ilepmonuueckoil cucteme xummuueckux sneMmeHtoB [[.M. MenneneeBa; crpoeHue aroma;
HaxoXJeHue B npupoae. Pusnueckue U XMMUUECKUE CBOMCTBa kene3a. OKcubl, THAPOKCU bl U conu xenesa(ll) u
xene3a(Ill), ux cocras, CBOICTBA U OTyUEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3llaMd METaJUIOB U CIUIaBOB, UX (PU3WYECKUMHU CBOWCTBAMU;
W3y4YEeHHUE pe3yJabTaTOB KOPPO3WH METaUIOB (BO3MOXKHO HCIOJIb30BAHUE BHIEOMATEPUATIOB), OCOOEHHOCTEH




B3aMMOJICHCTBUS OKCHJIa KAJIbLIUA M HATPUs C BOJIOM (BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEPUAIIOB); UCCIIEJOBAHNE
CBOMCTB KECTKOM BOBI; Mpollecca TOPEHUs Kelle3a B KUCIOPOAe (BO3MOXKHO HCHOJIb30BAaHUE BHICOMATEPUAIIOB);
MPU3HAKOB IPOTEKAaHHs KaueCTBEHHBIX pEaklui Ha HOHBI (MarHus, Kajblus, aJIOMUHUA, IUHKA, >kene3a(ll) u
xene3a(lll), menu(ll); mabmroneHue W omnMcaHue MPOLECCOB OKpANIMBAHMS IUIAMEHUM HOHAMU HATpusi, Kaius U
KaJmplusi (BO3MOXHO HCIOJB30BAaHUE BHUACOMATEPUANIOB); HCCIENOBaHHE aM(OTEpHBIX CBOMCTB THUIPOKCUIA
QTIOMUHMST U THAPOKCHIA IMHKA; PEIICHHE SKCIEPUMEHTANbHBIX 33/4a4 Mo TeMe «BaxHellme MeTamibl U HX

COCUHEHUS
4 XHMHMS M OKpy>Karonias cpena
HoBele marepuaiibl 1 TEXHOJIOTHU. BemecTsa U Marepuansl B IOBCEJHEBHOM KU3HU Y€JIOBEKa. XUMUSA U 310POBBE.
4.1 be3onacHoe ucnoib30BaHUE BELIECTB U XMMUYECKUX peakiuil B ObITy. [lepBast moMoIs Npu XUMHUYECKUX 0XKOIax U
OTpaBJICHUSX
OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHUMHUYECKoe 3arps3HeHue okpyxkaromeil cpensl [1JIK. Ponp xumuu B
4.2 pElIeHNH 3KOoJIOTMYecKkux MnpobieM. IlpupogHble MCTOUHMKM YIIIEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, He(dTh),
MPOAYKTHI UX NepepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH
4.3 XUMHUYECKUH 3KCIIEPUMEHT: H3yueHHe 00pa3IoB MaTepuaoB (CTEKII0, CIIJIaBbl METAJUIOB, TOJTUMEPHBIE MATEpUAIIbI)




MPOBEPSAEMBIE HA OI'3 IO XUMMU TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBLHOM ITPOIT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUS

Kox nmpoBepsiemoro
TpeOOBaAHMS

IIpoBepsiemble TPeOOBAHMS K MPeIMETHBIM pe3yJibTaTaM 0a30B0ro YpOBHsSI OCBOCHUS OCHOBHOI
o0pa3oBaTe/ibHOM POrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi Ha ocHoBe PI'OC

1

Hpe,I[CTaBJ'IeHI/IeI

11

O II03HABa€MOCTHU SIBICHUN NPUPOAbI, NTOHUMAaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XUMHYECKOMN
HayKH Kak 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KyJIbTypbl U MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHMMAaHME MECTa XUMHH Cpelu

JPYIUX €CTECTBEHHBIX HAyK

1.2

O HAy4YHbIX MCTOHAX IIO3HAHHA, B TOM YHCJIC ISKCICPHUMCHTAJIBHBIX H TCOPECTUUCCKUX MCETOHAX
HUCCICAOBAHUS BCHICCTB W H3YUCHUA XUMHYCCKUX peaKHHﬁ; YMCHHUEC HCIIOJIB30BaTh MOACIN JI1
00BSICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccHoHANIBHOW JEATEIBHOCTH, CBS3aHHBIX C XUMHEH U COBPEMEHHBIMU
TEXHOJIOI'usAIMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX XUMHUYECKOU HAyKH, 4TO IMO3BOJIUT O6y‘-IaIOIIII/IMCﬂ
paccMaTpuBaTh XHUMHIO Kak cdepy cBoeil Oyaymiei mpodeccuoHanmbHOM AESITEIPHOCTH U CIENaTh
OCO3HAHHBIN BBIOOP XUMHUHU Kak MPOPUIBLHOTO MpeAMETa MpPU TEPEeXofe Ha YPOBEHb CPEAHETO
oOmero oopazoBaHms

Bnagenne cucteMoil XMMHYECKMX 3HAHUM HU YMCHHUEC NPUMCHATHL CHUCTCMY XHUMHNYCCKUX 3HaHI/II71,
KOTOpas BKIIIOYACT:

2.1

BOXHEHININE XMMHUYECKHE TOHSITHS: XUMHUYECKUN JJIEMEHT, aroM, MOJIEKyJa, BEIIECTBO, MPOCTOE W
CJIO)KHOE BEIIECTBO, OMTHOPO/IHAS U HEOIHOPOIHAS CMECh, OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJISIpHAS
MAacChI, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, OKCHJI, KICIIOTa, OCHOBAHHUE,
conb (CpemHsisi), XUMHYECKash PEaKIus, PEaKIUU COCTUHEHUS, PEAKIMH PA3JIOKEHUs, PEaKIUH




3aMeIIeHus, peakiuu OOMeHa, TeruioBOM 3((eKT peakiuH, 3K30- U SHIOTEPMHUYECKHE peaKluHu,
pacTBOp, MaccoBas 10Nl XMMHUYECKOTO SJIEMEHTa B COEIMHEHHM, MaccoBas JIONSl M IPOICHTHAs
KOHLIEHTpAIMsl BEIIeCTBA B PAacCTBOpE, SIPO aToMma, SJIEKTPOHHBIA CJIOW aTroma, aroMHas opOWTab,
panuyc aroma, BaJICHTHOCTb, CTEMEHb OKHUCICHHS, XMMUYECKas CBA3b, AIEKTPOOTPULIATEIHHOCTS,
MOJISIpHAS. ¥ HEMOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHASI CBS3b, METAJUIMYECKasl CBA3b, KpHCTaUInyecKast
peméTka (aroMHasi, MOHHAs, METaJUIMYecKasi, MOJEKYNIsApHas), UOH, KaTHOH, aHHOH, SJEKTPOIUT U
HEDJICKTPOIUT, DIEKTPOIMTHYECKAsT JUCCOLMAINS, PEAaKIUU HWOHHOTO OOMEHa, OKHUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMU, OKUCIUTENIh W BOCCTAHOBHUTEJb, OKUCJICHHE W BOCCTaHOBIICHUE,
ANEKTPOJIN3, XUMUYECKOE PAaBHOBECUE, OOpaTUMble M HEOOpaTUMBbIE PEaKIUU, CKOPOCTh XUMHUYECKOM
peaxiuu, karanuzarop, [1/IK, koppo3us mMeTanios, crijiaBbl

OCHOBOITOJIATalOIIME 3aKOHbl XHMHH: 3aKOH COXpaHEHUs Macchl, nepuoguyeckui 3akoH J[.U.

2:2 MeHieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIPO
2.3 TEOPUH XUMUHU: aTOMHO-MOJICKYJIIPHAsl TEOPHs, TEOPUS DIEKTPOIUTHUECKON TUCCOLUAINN
3 Brnanenue ocHOBaMU XMMHUYECKOW TPaMOTHOCTH, BKJTFOUAFOIIEH
yYMEHHUE MPaBUWIBHO HCIOJIb30BaTh W3yUYEHHBIE BEIIECTBA U Marepuajbl (B TOM YHCIE MUHEpaJbHbIE
yA0OpeHHsI, METaUIbl U CILJIaBbl, MPOAYKTHl MEePepabOTKU MPUPOAHBIX MCTOYHHMKOB YIJIEBOJOPOIOB
3.1 (ymisa, mpuponHoro rasa, HeTH) B OBITY, CEJIBCKOM XO3SIMCTBE, Ha NMPOU3BOJICTBE W TMOHUMAaHUE
3HAUEHUs KHUPOB, OENIKOB, YIVIEBOJIOB JJIsi OpraHU3Ma YelloBeKa; yMEHHE MPOTHO3UPOBATh BIUSHHE
BEIIECTB M XUMHUECKUX MTPOLECCOB HA OPraHMU3M YeJIOBEKa M OKPYKAIOLIYI0 IPUPOAHYIO CpEeLy
3.2 YMEHUE UHTETPUPOBATh XUMUUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YYEOHBIX MPEIMETOB
33 HAJIMYKE OTBITa PabOTHI C Pa3IMYHBIMU HCTOYHUKAMHU MH(OpMAIMK 1O XUMUH (HaydHas ¥ HAyIHO-
' TIOTTYJISIpHAS JIUTepaTypa, CI0BapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMEHUE OOBEKTHUBHO OIIEHMBATh WH(POPMALMIO O BELIECTBAX, UX NPEBPALCHUSIX U MPAKTHYECKOM
' MPUMEHEHUH U YMEHHE HCII0NIb30BaTh €€ ISl pelIeHUs] yueOHO-1T03HABATENILHBIX 3a/1a4
4 Bnanenne ocHoBaMM NMOHATUHHOIO ammapara M CHUMBOJIMYECKOIO s3bIKa XMMHHU Uil COCTaBJICHUS




(dbopMysT HEOpPraHHYECKUX BEIICCTB, YPaBHCHHH XHMHUYECKHX pEaKIUH; OCHOBAMHU XHMHYECKOM
HomeHkJatypsl (IUPAC u TpuBuanbHOM)

YMeHue OOBSCHATH CBsI3b TOJOXKEHUS dJeMeHTa B llepuomudeckoil cucrteMe ¢ YHCIOBBIMH

XapaKTCPpUCTUKAaMHU CTPOCHHA aTOMOB XMMHUYCCKUX DJICMCHTOB (COCTaB " 3apiaa aapa, O6IJ.I€€ YHUCII0

> AIIEKTPOHOB), PACIPEIEICHHEM 3JICKTPOHOB IO JHEPTeTHYECKHM YPOBHSIM aTOMOB MEPBBIX TPEX
MIEPHUOJIOB, KAIHSI U KaJIbIUs
[IpencraBienne o0 MEPUOAMYECKON 3aBHCHMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB (paguyc aroma,
6 AMEKTPOOTPHUIIATEILHOCTE), MPOCTBIX MW CJIOXKHBIX BEIIECTB OT IIOJIOKCHHsI DJIEMEHTOB B
[leproanueckoii cucreMe (B MasbIX MEpUOAX M IVIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS
aToma
7 YMmeHune kiaccuuIpoBarh:
7.1 XHUMHYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHUE BEIIECTBA
7.3 XUMUYECKHE PEeaKITuu
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTETICHb OKUCIICHUS XHMHUYECKHUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3H U TUI KPUCTAJUIMYECKOU CTPYKTYPhI B COSTUHEHUSIX
8.3 XapakTep Cpelbl B BOAHBIX paCTBOpPaX BEMIECTB (KUCIIOT, OCHOBAHHI)
8.4 OKHCIIUTENb U BOCCTAaHOBUTEH
9 YMeHue XapakTepru30BarTh (PU3NUIECKUEe H XUMHUYECKHE CBOHCTBRA:
0.1 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJAOPO, rpadut, aamas, KpeMHHUM, a3ot, hocdop, cepa, Xop,
' HATpUU, KaIHii, MAaTHUN, KaTbIIHHA, aTIOMUHUM, KeJe30)
9.2 CIIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOIHBIX pPacTBOPOB (BOIa, aMMHUaK, XJIOPOBOAOPO,




CEPOBOAOPOI, OKCHIBI M TUIPOKCHABI MeTauioB [-IIA rpynn, amomunus, meau (I1), muHKa, xenesa
(IT u III), oxkcunpr yrmepona (II u IV), kpemuaus (IV), azora u dochopa (III u V), cepur (IV u VI),
CEepHHCTAs1, CepHas, a30THCTasl, a30THasI, pocdopHas, yroiabHas, KpeMHHUEBast KUCIOTa U UX COJIH)

IMPOTHO3UPOBATH U XAPAKTCPHU30BATH CBOICTBa BCIICCTB B 3aBUCHMMOCTHU OT UX COCTaBa U CTPOCHMA,

9.3 MPUMECHECHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTH MPOTCKAHUS XUMHUYECKHX
MIPEBPAICHUH B PA3JIUYHBIX yCIOBUSIX
10 YMeHHEe COCTaBJIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIUii, B TOM YHUCIIE:
10.1 peakuuii HOHHOro OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WLTIOCTPUPYIOIIUX XUMHYSCKUE CBOMCTBA M3YYCHHBIX KIacCOB (TPYII) HEOPTaHUYECKUX BELICCTB
10.4 MTOJITBEPIKIAFOIINX TeHETUICCKYO B3aUMOCBSI3b MEXKTy HUMH
11 VMeH#He BBIYHCIATH (IPOBOIUTH PacyEThI):
111 OTHOCHTEJIBHYIO MOJIEKYISAPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0 XHMHYECKOTO
' 5JIEMEHTA B COeIMHEHUN
11.2 MacCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJINYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XUMHUYECKHUX PEaKIUi U HAXOIUTh KOJIMYECTBO BeIIeCcTBa, 00BEM M MacCy peareHTOB
' VI TIPOJYKTOB PEAKIIHH
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOIaMH  HAy4yHOTO TO3HaHHWS (HAONIOeHWE, W3MEpEeHHe, OKCIEPUMEHT,
121 MOJICTUPOBAHKE) TIPU HM3YyUYEHUH BEUIECTB M XHUMHUYECKHX SBJICHUI; yMEHHE CQHOpPMYIHPOBATH
po0JieMy U MPENTIOKUTh MMyTH €€ PereHus
12.2 O0e3omacHOW pabOThl ¢ XWUMHUYECKUMH BEIIECTBAMH, XHMHUUYECKOH MOCYyI0H M J1abopaTOPHBIM




o0opynoBaHueM

npaBUjIaMHi Oe30MacHOr0 OOpalIeHUs C BEIIECTBaMH, HCIIOIb3yEMBIMH B IOBCEJHEBHOM KHM3HH,
NpaBUJIaMU TIOBEJCHHUS B LEIIX COEpEeKEHHS 300pPOBbS W OKpYXKAIOIIEH NPUPOIHONW CPEmIbl;

123 MOHWUMAaHUE Bpena (OMAaCHOCTH) BO3JACHCTBUS Ha JKUBBIC OPTaHHW3MBI OINPEACIEHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuyre mnpakTHYECKUX HABBIKOB IUIAHUPOBAHHS M OCYIIECTBICHUS CICAYIONIMX XHUMHUYCCKHX
9KCIEPUMEHTOB:
13.1 W3YYCHHE W ONHWCAaHWE (U3NYSCKUX CBOHCTB BEIIECTB; O3HAKOMJICHHE C (DH3MYECKUMHU W
' XUMHUYECKUMH SIBIICHUSIMU; OTIBITHI, MILTIOCTPUPYIOIINE TPU3HAKU TIPOTCKAHMSI XUMUICCKUX PEaKIIUi
13.2 M3y4eHHEe CIIOCOO0B pa3iesieHus: cMeceit
13.3 MOJyYCHHUE KUCIIOpOJa M HM3YYCHHE €r0 CBOWCTB; MOJYYECHHE BOAOPOJA M HM3YYCHHUE €r0 CBOWCTB;
' MOJTyYeHHe YITIEKUCIIOTo ra3a v U3y4YeHHe ero CBOMCTB; MOTyYeHHEe aMMUaKa U U3y4YeHHE ero CBONCTB
13.4 IIPUTOTOBIIEHHE PACTBOPOB € ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEUIECTBA
135 MIPUMEHEHNE WHANKATOPOB (JTakMyca, MeTUJIOpaHxa u ¢eHondTaaenHa) AJis onpeaAesieHus: XapakTepa
' Cpelbl B pacTBOPAx KUCIOT U MIeTouen
WCCIICIOBAaHUE W OIMMCAHUE CBONCTB HEOPraHMUYECKUX BEIICCTB PAa3JIMYHBIX KJIACCOB;, H3YyYCHHUE
13.6 B3aUMOJICHCTBUSL KHCJIOT C METaJUIaMH, OKCHIAMH METaIOB, PAacTBOPHMBIMH M HEPACTBOPUMBIMH
' OCHOBAaHWSIMH, COJISIMH; ITOJIy9eHHE HEPACTBOPUMBIX OCHOBAHHWM; BBITECHEHHE OJIHOTO MeTajuia
JIPYTHM U3 PacTBOpa COJIM; UCCIIeIOBaHIE aM()OTEPHBIX CBOWCTB THIPOKCHIIOB ATIOMHHHUS U ITUHKA
pelIeHre YKCIePUMEHTATBHBIX 33134 10 TeMaM: « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTMHEHUI;
13.7 «ONeKTpomuTHIeCKas AUCCoInaImsy; «BaxkHeie HeMeTamuibl U UX COeAMHEHUs»; «Baxkueiimme
METaJIBl U UX COCAUHCHHS
13.8 XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKHA MMPOTEKAHUS PEaKInii HOHHOTO OOMeHa;

KaueCTBEHHbIE PEaKIIMK Ha IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX MOHBI: XJIOPUJI-, OPOMUI-, HOTU-




, cyabdar-, ¢ocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THAPOKCU/I-UOHBI, KATHOHBI aMMOHUSI, MarHHsI,

KaJIbIIMS, AIFOMUHMS, JKkeme3a (2+) u xkenesa (3+), meau (2+), muHKa

14 YMenmue:

141 MIPEACTABIISITh PE3YIbTaThl IKCIIEPUMEHTa B (D)OPME BBIBOJIOB, JI0KA3aTEIIbCTB, TPa)UKOB U TAONIHI] U
' BBISIBIIATH SMIIUPUIECKHE 3aKOHOMEPHOCTH

14 2 yCTaHaBJII/IBaTI) CBsA3U MG)KIIy peaano Ha6JIIOI[aCMI)IMI/I XUMHUUYCCKUMU SBIICHUAMU U HpOHGCC&MI/I,

MPOUCXOIAIIMMHU B MaKpO- 1 MUKPOMHUPE, OOBSCHATH IPHYNHBI MHOTOOOpa3usl BEIIECTB




HHEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kop IIpoBepsieMblii 31€eMEHT COePKAHUSA

1 [lepBoHaYaIbHbIE XUMUYECKUE TTOHATHUS

11 Uwucreie BemecTBa U cMecu. CriocoObl pa3ieIcHHs CMecei

1.2 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE AeMEHThl. CUMBOJIbI XUMHYECKUX 3JIEMEHTOB. [IpocThie U Cll0KHbIE BELIECTBA.

1.3 Xumunyeckasi popmysna. BaleHTHOCTh aTOMOB XUMUYECKUX 1€MEHTOB. CTENIEHb OKUCIICHUS

14 3aKkOoH MOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs MOJEKYJsipHas Macca.
' MaccoBas 4051 XMUMHUYECKOTO 3JIEMEHTA B COSIMHEHUHT

15 KonnuectBo BemectBa. Mosb. MossipHast Macca. MomsipHblii 00b€M Tra3oB. B3anuMocBs3b Kom4yecTBa, MacChl U YHCIA
' CTPYKTYPHBIX €AMHUIL] BEIIECTBA

16 ®uznyeckue M XUMHUYECKHE sBJIEHUS. XHUMHMUYEcKas peakiuss M e€ MpU3HAKU. 3aKOH COXpPAHEHHsS MaccChl BELIECTB.
' XHUMHUYECKUE YPABHEHUS
2 ITepuonnuecknii 3akoH u [leprognueckas cucrema xumudeckux aneMeHToB J. M. Menneneesa. CTpoeHne aroMoB

51 [Tepuoanyeckuit 3akoH. llepumonnueckas cucrema xumuyeckux sneMmeHToB .M. Menneneesa. Ilepuoasl u Tpynibl.
' DU3NYECKNN CMBICII MTOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI IIEMEHTA

59 Crpoenne atomoB. CocTaB aToMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3EKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX
' 20 xumuueckux 3nemeHToB Ilepuonnueckoii cucrems! .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kanus, Kajblus (paguyca
2.3 aTOMOB, 3JI€KTPOOTPULATETLHOCTH, METAJUTMUECKUX U HEMETAJIIMYECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUH C
MTOJIOKEHHEM 3JIEMEHTOB B lleproguueckoii cucteMe U CTpPOEHUEM X aTOMOB

3 CrpoeHue BerecTBa




Xumunaeckas cBa3b. KoBaieHTHas (HOJ'ISIpHaH n HeHOHHpHaﬂ) CBA3b. BJ'ICKTpOOTpI/II_[aTeJ'H:HOCTB XHUMHUYCCKHUX 3JICMCHTOB.

31 Honnast cBs3b. MeTasuinyeckas CBs3b
32 Tumpl KpUCTAUIMYECKUX PEMETOK (aroMHas, WOHHAs, METaJIMYecKas), 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA
' KPUCTAJUIMYECKON PEHIETKU U BUJIA XMMUYECKOU CBS3U
4 Baxkneiimue npenctaBuTeNId HEOPraHMYECKUX BellecTB. HemeTamnsl U ux coeiuHeHus. MeTaribl ¥ X COSTUHEHUS
Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COSIMHEHHIA: OKCHIIOB (coieoOpa3yromre: OCHOBHBIE, KUCIOTHEIE,
4.1 amQoTepHble) H  HecoleoOpasyrolue; OCHOBaHMHA  (IIENOYM M HEPAaCTBOPHUMBIE  OCHOBAaHUS),  KHUCIOT
(kucnopoconepxaime u 0eCKUCIOPOIHBIE, OMTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)
42 Ou3nyecKkue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOAA, XJIOpa, KHCIOpPOIa, Cephl, a30Ta,
docdopa, yrepona, KpeMHHU
43 Ou3nyecKkue M XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIIOB: JUTHS, HATpUs, Kalus, MarHus W KallbLus,
' ATIOMHUHHUS, JKene3a. DIEKTPOXUMHUSCKHUM sl HAPsHKEHUH METAIIOB
4.4 duznyeckrne 1 XMMUYECKUE CBOWCTBA BOJOPOJHBIX COSAMHEHUIM HEMETAIJIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKa
45 Ouznyeckne M XHUMHUYECKHE CBOMcTBa okcuaoB HemeramioB: cepel (IV, VI), azora(ll, IV, V), docdopa(lll, V),
yrinepona(ll, IV), kpemuusa(IV). IlonyyeHne okcuoB HEMETAIOB
46 Xumuyeckne cBoictBa OkcuaoB: metauioB [A-IIIA rpynm, nwmaka, memu(Il) m xenmesa(ll, III). IMomydyenue oxcumoB
METaJJIOB
47 XVUMUYECKHEe CBONCTBA OCHOBaHMUW M aM(OTEPHBIX THUAPOKCUAOB (HAa MpUMEpe THUAPOKCHIOB aTIOMUHUS, XKelesa,
' nuHka). [TonydyeHne ocHoBaHU M aMOTEPHBIX THAPOKCH]IOB
OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOHM, CEPOBOJOPOIHON, CEPHUCTOM, CEpHOH, a30THOM,
4.8 dbochopHO, KpeMHUEBOH, YyroapHOW. OCOOBIE XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHON M a30THOM KHUCIIOT.
[Tonyyenue kucmor
4.9 OO6mue xuMHYeCKHue CBOICTBa cpenHux coneid. [lomyuenue coneit
4.10 [Tomyuenue, cobupanue, pacro3HaBaHUE BOIOPOAA, KUCIOPO/a, aMMHaKa, YIIEKUCIIOTo ra3a B JabopaTopuu
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HonyquI/Ie aMMHuakKa, cepHoﬁ M a30THOM KHCJIOT B IIPOMBIINIJICHHOCTH. O6HII/IC CIIOCOOBI IIOJIYyYCHH MCTAJIJIOB

4.12 ['eneTrueckas CBSI3b MEX/1y KJIaCCaMH HEOPTaHMYECKUX COSTMHEHUN
5 XUMUYECKUE PeaKIuu
51 Knaccugpukanuss XuMUYECKUX peakUuil MO Pa3iMYHbIM MPU3HAKAM: 10 YHUCIYy M COCTaBy YYacTBYIOUIMX B PEAKIUU
' BEIIIECTB, 110 TEIUIOBOMY (D (DEKTY, 10 M3MEHEHHIO CTEIICHEeH OKHCICHHUS XUMUYECKHUX JIEMEHTOB
59 TernoBoit >PQPeKT XUMUYECKOH pEaKIMH, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- M SHIAOTEPMUYECKUE PEaAKIIHH.
' TepMoxuMHUUYECKHE YPaBHEHUS
53 OKHCTUTENIbHOBOCCTAHOBUTENbHBIE — peakiuu. OKHUCIUTeNd U BOCCTaHOBUTENH. [Ipomecchl  OKUCICHHS U
' BOCCTaHOBJICHUS. DIIEKTPOHHBIN OaJaHC OKUCIUTETFHOBOCCTAHOBUTEIBHOMN peakiuu
5.4 Teopust MEKTPOTUTHUECKON qUcconanni. KaTnoHbl, aHMOHBI. DIEKTPOIUTH U HEdIEKTPOIUTHl. CHIIbHBIC U cialbie
' ANEeKTPoNUThl. CTENeHb TUCCOIMAINT
55 Peakiun noHHOro oOMeHa. YCIOBUS NPOTEKaHWsl peaklMii MOHHOTO OOMEHa, IOJIHbIE M COKpPAlIEHHbIE HOHHBIE
' YpaBHEHUS peaKinuit
6 XuMHS ¥ OKpy:Karomias cpena
6.1 BemectBa u Marepuanbl B MOBCEAHEBHOM JXKM3HU uesloBeka. be3omacHoe MCIONb30BAHME BELIECTB M XMMHUYECKHX
' peakiuii B taboparopuu 1 ObITY. [lepBas MOMOIIb MPU XUMHUYECKUX 0XKOTaX U OTPABICHHIX
XUMHYECKOe 3arpsi3sHeHHE OKpY)Karomled cpenbl (KHCIOTHBIE IOXKIW, 3arps3HEHHE TOYBBI, BO3MyXa M BOIOEMOB),
6.2 crocoOb! ero npenorspauieHus [lpenenbHas nomycrtumas konuentpaius BemectB (IIJIK). Ponp xumum B pemenun
AKOJIOTHYECKUX TPOoOJIeM. YCHIICHHE TApHUKOBOTO d(pdeKkTa, pa3pymnieHne 030HOBOTO CIIOsI
[Tpumenenue cepsbl, a3ota, Gpocdopa, yrieposna, KpEeMHUS U UX COCAMHEHUH B OBITY, METUIIMHE, IPOMBIIIIEHHOCTH U
6.3 CeNIbCKOM Xo3stiicTBe. [IpMMeHeHHMe MeTalioB M CIUIaBOB (CTaslb, YYTyH, IIOPAJIOMHHUN, OpoH3a) B OBITY U
MPOMBIIIIJICHHOCTH UX coeuHeHul. [ToHsaTHe 0 KOppo3uK METaIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [IpupoaHbIe HICTOYHHUKH YTIEBOAOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEMTH), MPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb

B OBITY U IPOMBILUIEHHOCTH




HepBOHa‘IaJIBHBIe MOHATHS 00 OpPraHM4cCKrUX BEIIECTBAX KaK O COCAMHCHUAX YITIEpOAA (MeTaH, 9TaH, 3THUJICH, alICTUJICH,

6.5 9TaHOJ, NIMIEPHH, YKCYCHasl KucioTa). [IoHsTue 0 GMOJIOTMUecKy BaXKHBIX BEILECTBAX: )KHUpax, OeNKax, yIeBoJax — U UX
POJIU B KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 o popMyJiaM XUMUYECKHX COSTMHEHUI
7.2 Macchl (MacCcOBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YpPaBHEHUSIM
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