MyHuuunaisioe Gioerioe o01meotpasoBaTeNbHOE YUPCKACHHE
«Ocnonnan obwecobpasosarensnan Copoxuuckas mKoan

PACCMOTPEHO

Ha zacesatud MO
YUMTENCH CCTECTREHHD-
MATEMETHHECKOS 1ML
porokonNe 4
ore_ 14 swons 20241,

YTBEFAIAEHO

npukazosm no MbOY
wlppoxancias OO

N 131
or 44 O0F 2024y

PABOYAS ITPOI'PAMMA

yuebuoro npeavera « Xumun» (©1I'OC 000)

s obyuarommuxcs 8-9 K1accos

C. Copoknno
2024r.



TosicumTenLHAR 3IANTHCKA

PabGovwas nporpamma 00 XMMHM B coorBerereun ¢ OegepantHLIMH
rocyaapCTeCHHBIMH Uﬁpﬂ]UBﬂ'l‘ﬂthHMMH CTaHAAPTAMH OCHOBHOTO o0umero Uﬁpﬂ.‘j{)ﬂﬂ!lﬂﬂ
cocrasicHa Ha  ocHoBe  mpeaMmerHaoii  ampmun vaebuukor  O.C.labpuenan.
I .Ocrpoymos, CA.Chaakos  Xumusa  8—9  kmacen:  yuehd.  nocobue s
o0ueotpasoBar. opraHusatmi M ¢ Y4eTOM METOIMYECKHX PEKOMEHIAIMN 10 CO3MAHHIO
H  QyHKuHOHHpOBaAHHIO B 00meodpasosaTe/ibiblX OPraHN3AlNAX, PACIOIOKCHHbIX B
CCNBCKOR MECTHOCTH H MRIBIX IOPOAAX, UCHTPOB OOPA3OBAHNA CCTCCTBCHHO-HAYHHOH W
TexHojlornyeckoll  panpasacnnocreit («Touka pocran) (VIBCPKIACHB  PACHOPHKCHHEM
Munucrepersa npocsemiecans Poceniickoin ®eaepamun or 12 susaps 2021 r Ne P-6),

Hannan paGouas nporpaMma peanniyerc B yueOHHKax s
oOweobpazopareabuuix vapesaennit «Xumus, 8 knacen n «Xumun, 9 wiacen.

Ha fase ucnrpa «Touka pocray ofecneunsactes peanuiauns 00pajoBaTeabHbLIX NPOTPamMm
CCTCCTBEHHO-  mayunoil  n rexnojornueckoil  nanpaspennocrell,  paspaboranusix 8
COOTBETCTBHH ¢ TpeDoBaHuAMHI JaKoHogaTeAbCTBE B cepe odpaszopauus W ¢ YUETOM
peKOMEHRIMI DeACpaihioro onepaTopa yHehHoronpeiMera « XHMHay .

Menonszosanne obopyiosanng «Touka pocran npu peanmsanmn  gauuoi Ol
NO3BOIACT COLATH VCIOBHA:

=ILTH PACIUHPEHNY COACPMANNA HIKOILHOTD XHMHYCCKOTIO ﬂﬁpﬂ.']ﬂﬂﬂll HH.,

=N NOBLIICHHA NOIHARATCEHOR BKTHBHOCTH ﬂﬁ}“'lulﬂlll}ixﬂﬂ B CCTCCTBCHHO=
HayuHoiiobnacTy:

- pasBaTHA  anunoctn  pebfnka B npouecce  oDyveHHA  XMMHH,  CrO
cnocobnocTel. QopMupoBAHNS 1 YJAOBJACTBOPEHHA COUHANLHO IHAYHMBIX HHTEPECOB M
noTpebHocTe;

-ns paboTH ¢ OJAPEHHEIMA MKOILHIKAMU, OPraln3allie WX PaIBUTHI B PAdIHUHBIX
0DIACTAX00PAOBATEIBHON, TBOPHECKOH JEATEILHOCTH .

B coorsercrBMM ¢ DeiepalibibiM  FOCYJAPCTBEHHEIM  0Dpa3oBaTE IbHBIM
CTAHJIAPTOM OCHOBHOTO 00UIero ofpasoBannd YHalIMecs A0GKHB OBJAICTh TAKHMH
HO3HABATENbHBIMH YYeOHBIMUM JEHCTBHAMH. KAK YMEHHC (popMyaupoBarTs npolbiaemy M
FHOOTE3Y. CTaBuTh LEIW H 331aul, CIPOMTE IL1aHBl JOCTHKEHUA Ueiel W pelucHus
NOCTABACHHBIX 387144, MPOBOAMTEL KCHEPUMENT M HA Er0 OCHOBE JeIaTh BbIBO/LI W
VMOBAKTIONCHHS, TIPCACTABIATE MX M OTCTRHRATL CBOK TOuky 3penus. Kpome sroro,
VUAHIHECH [IOKHBI OBAQACTH NPHEMAMM, CBAZAHHLIMH C ONPEACHACHHEM  TOHATHH:
OrpaHMYHBOTE MX, OHHCBIBAThH. XAPAKTCPHIOBATL M CPOBHHBATL. ChaeloBaTeabHo, npH
HIYHMEHHN XUMHH B OCHOBHON 1IKOAC YHAUIMCCH JAOAKHBL  OBJAACTL  YHEOHBIMH
HeHCTRUAMMH, NO3BOAHIOUINMHA WM ADCTHYL JHMHOCTHLIX, NpeaAMeTHREIX H
METANPEIMETHLIX 00pA3OBATCALHLIX PE3YALTATOR,

I'[p-.:.rmume.uaﬂ nporpamMsa no xHMHEN PacKpbLiBacT BRI }"'Iﬂﬁilﬁi"ﬂ NpeAMeTa B
AocTHKenne  neaei  ocHosHoro ofuero ofpasosanus W ONpeeNAeT RaMHEHUIHE
coAepIaTelbHBIC IMHNH TIPeJAMeTa:




4BCIIECTBOY — 3HAHME O COCTABRE M CTPOCHHM BEIUCTTB, HX CBONCTBAN M
OHOTOTHYECKOM IHAYMCH N,

UXHMHYCCKAN PEaKIUA» — JHAHME O TPEBPAILEHUIX OJHNX BEIIECTR B JpyTHE,
YCAOBHSX MPOTCKAHAS TAKUX NPeBpaiennii n cnocodax YIpapieHus peakimamm:

CHPHMCHCHHC  BCHICCTRY  —  3HAHHE W OLIT De3onacHoro nﬁpamcnuﬂ c
BEIHCCTRAMH, MaTepHallaMi H Npoueccamm, HEODXOAHMBIMH B ﬁhIT}’ H HAa [POH3BOJCTBE,

«I3HLIK XHMHH»? — ONEPHPOBAHME CHCTEMON BRHEHIIMX XHUMHMECKHX TOHATHIT,
JHAHME XHUMMYECKOH HOMEHKIATYPBLl. a TAKKE BAAACHHE XHMHUYECKOH CHMBOIHKOH
(Xumuuecknmu GopMyiaMH 0 YPaBHEHHAMN).

B npoiiecce 0CBOCHUS NPOrpaMMBl KYPCA XHMHM [U18 OCHOBHOM IIKOABL! yyaupecs
ORIAICBAKT YMECHHAMN CTABUTE BOHPOCHL, HADOAATL, OOBACHATL, KIACCHPUIINPOBATE,
CPABHHBATE, NPOBOAHTE IKCOCPHMCHT W HHTCPHPCTHPOBATL BHIBOIABI HA €10 OCHOBC,
OnpeaciadTs HCTOYHHKN XUMHYECKOH HII{[JDPMELI,HH. NOAY4aTh H aHANHIAPOBATE <C. &
TaicKe  TOTOBHTBL  Ha  210H  ocuope coOcrseHnsiil  undopMaumonnsii  npoayKr.
NPE3EHTOBATD €0 M BECTH JHCKYCCHIO.

| Ipeanaraeman nporpaMya Xors 1 HOCHT ODIUEKYALTYPHBIH XapaKTep H HE CTABMT
sajiauy  npodeccnonaisHol  HOAIOTOBKM VUILUHXCH. TEM  HE MEHCE [03BOJSCT UM
OHPE/ICINTLCA ¢ BRIDOPOM npodiaa oGyuenua B crapuicii mKoe.

OcHoBHBIC WK NPE/UIATACMOL0 KYpea:

= MATEPHAIBHOE CAHHUCTEO BELLCCTE CCTECTBEHHOIO MHPA, HX NCHCTHHCCKAR CBH AL,

“HPHMHHHO-CICACTBCHHBIC CBA3M MCAILY COCTAROM, CTPOCHHEM, CBOHCTBaMK,
IHIYHEHHEM W NIPHMCHCHIEM BCLICCTE,

“NO3HABRACMOCTE BCLICCTE H 'mtmlu.'rm:pilnL“ruH HPOTEKAHMA XHMHWYECKHY PCAKLINL

-O0LACHAIOWAS W NPOTHOSUPYIOUIAS  PONb  TCOPETHYUCCKHN  IHAMMI Ui
haKTOAOrMMECKOID MATEPHATA XHMIH HICMEHTOR!

“KOHKPETHOE XHMHMECKOE COE/IHHCHME KAK 3BEHO B HETPCPLIBHOH LN
MPCBPAIICHHIT  BEIIECTR, YUACTBYIONIEE B KPYTOBOPOTEC XUMHMECKHX JIEMEHTOB W
XHMHHECKOH IBOTIONHN:

~00LEKTHBHOCTL W [I03HABAEMOCTL 3AKOHOB NMPHPOLL 3HAHHE 3AKOHOB XHMHH
NO3BONAST  YOPABTL  XUMHUYECKHMH  NPEBRpAICHMAME  BCHIECTR,  HAXOJHTh
IKOJNOrHYECKH DejonacHsie crnocodkl NPON3BOACTEA W OXpaHsl OKPYIKAKOIIEH cpensl oT
3ATPASHEHNA;

-B3AHMOCBAIAHHOCTE HAYKM W TIPaKTHKW; TPeOOBAHMH IIPAKTHKH — JIBHAKYIaf
CHIa pasBHTHA HaYKH, YCIICKH MPAKTHRR ﬂﬁ}’CIIUB.Ht‘H bl JOCTHHRCHHAMH HAYKHS

-pa3BHTHT XHMHYCCKOH HAYKA M XHMW3AUHA  HAPOAHOTO Xo3gitcTea CIyiRat
HHTEepecaM uelloseka M O0leCTBA B 1EI0M, MMEIOT IYMAHHCTHYECKHIl Xapakrep u
NPHUIBAHEL CIOCOOCTRORBATEL PELICHHIO IIO0AILBHLIX HPODIIeM COBPEMCHHOCTH.

FHAMHTEIBHOS MECTO B COACPAHMM  KypCa  OTBOAMTCS  XHMMYECKOMY
AKenepumenty. Ox nossonser chopMupoBars v yHallMxes COCUHANILHLIC NPEIMCTHLLE
yMennt padorarh © XHMHMECKHMM BEIMECTBAMU. BLITTOAHATL NPOCTHIC XMMHYCCKHE
OlBITRL,  HOVYHTE HX ﬁi.:'itHII.ICH(}M}“ 1 SKONOFAHCCKY  'PasoTHOMY DﬁleI.ICHHEﬂ ©
BelecTsumy B Onl Y ¥ Ha HpOHIBOACTEC.




[Tporpamma  Kypca «XuMuH»  NOCTPOEHA HA  OCHOBE  CHHPATHHON  MOIEIN,
NpejlycMaTpuBalonieii  nocrenennoe  passutne 1 vinyOaenne  TCOpPeTHHCCKHX
MPEACTABACHUH TIPH AHHCAHOM OIHAKOMICHHN ¢ IMITHPIYCCKUM MaTepranoM TecTwl,
camocToaTe/Ibble paboTa, KouTpoiabnsie paborsl, yeruwii onpoe. [peoGnasatonmmn
(POpPMAMH TEKYIIEIO KOHTPONA SEIAIOTCH CAMOCTOATETLHEIC W KOWTPONLHBIC paboThl,

TecToBble HOPMBI KOHTPOTIA.
WMayuenne kypea «Xumus» ocyniecteasercs ¢ 8 no 9 xiace, wro cocrasaser 138

HaCoB, 03 HAX

Kaace Koanuecrso Konnuecrso Konuuecrso
YACOB B HE LI YACOB B 101 yueDHBIX HEjlelb

8 2 68 34

9 2 68 34

Beero 136

Dopas opanuzayu Y4eoH ol 0eameTsHOCm U
NHIIMBHAY I bHBIC,
FpyInosLe:
KOMICKTHBHbIC,
VHJIHBHAY 41LHO-TPYIHIOBLIC,
Konuueetso npaktHueckny, KouTponsisx pabor

Knace IlpakTiueckne paborel Kontponsanie paboTn

8 4 4

9 4 4




Maanupyembie pe3yaLTaThi H3YUeHHS VielHoro npeamera

“'.i}"'-IE‘IIIIE XHMHH B OCHOBHOMN IIKOJIE 1A¢T BOIMPKHOCTE JOCTHYL CJCAY MY
PEIVALTATOB B HANPABACHHN JIHMHOCTHOND DAIBHTHN

*  BOCTTHTAHHE POCCHHCKOI TPaIaHCKOR HASHTHUHOCTH: NATPHOTHIMA, JIIOOBH H
YBKCHHIO K (resecTsy, 4YBCTRA FOPIIOCTH 3a CBOIO POIMAY, 32 POCCHHCKYIO
XHMHUECKYIO HAYKY:

. qJUpMHpUIJ-EIHHE HeNOCTHOrO MUPOBOIIPCHHN, COOTBETCTBYIOLICTO COBPEMEHHOMY
YPOBHIO PAIBHTHA HayKH B 0BNICCTREHHON NPAKTHKN, 8 TAKKE COLHATLHOMY,
KVIBETYPHOMY, S3LIKOBOMY W AVXOBHOMY .‘nlllﬂl'(‘!l}[\rpiﬂl'll{l COBPCMCHHOTO MHPL

o GoOpMUpPOBAHHE OTBETCTBEHHOTD OTHOMEHHA K YHSHHIO, FOTOBHOCTH H
crocodHOCTH K CAMOPAZBUTHEY H t:emmuﬁpamﬁanum HAa OCHORBRE MOTHEALIHH K
OGYHEHHMIO H 03HAHWIO, BBIGOPY Npoduibiore ofpa3osains Ha 0CHOBE
HHGOPMALIK O CYIICCTBYIOUMX 1TpodQecchsX i MHYHEIX TPO(PECCHONMIBHLIX
NPEANONTEHHI, OCOIHAHHOMY NOCTPOCHHIO HIIHBHY AILHOH 0DPA3OBATECILHON
TPACKTOPUH ¢ VUCTOM YCTOHUHBBIX NOZHABATCIBHLIX HHICPECOR;

o (HOPMHPOBAHKHE KOMMYHHKATHBHON KOMIOETEHTHOCTH B 00pazoBaTeiibHO,
ODIIECTBEHHO NOIe3H0I, YueDHO-HCCIIC/I0BATEILCKON, TBOPUECKOH 1 APYTHX
BHAAX ACATCILHOCTHL

. lI]UpMHPUHIIHI‘I'I: NOHHEMAaHNA LEHHOCTH 3,10p0oB0oro | OesoiacHoro ﬂﬁpﬂ"iﬂ HCW3IHE,
YCBOCHHE TPABHI HHTHBHAYAILHOTO ¥ KOMICKTHRHOIO BC0NACHONO NOBL/ICHUA B
‘lpﬂ'iﬂl:l‘i[-lﬁllb!:\: CHTYALHAX, ¥YIPOARRIOLIHX SKH3HH 1 310pOoBLIO mojeit:

« (hopMUPOBAHNE TOZHABATEILHON W HHPOPMALHOHHOH KYJILTYPEL, B TOM HHCIE
Pa3BHTHE HABLIKOB CAMOCTORTENLHOMN paboThl ¢ y4eOHBIMI MOCOBHIMH, KHHIAMH,
JAOCTYITHBIMU HHCTPYMEHTAMH H TEXHUYECKUMU CPEACTBAMH HH(DOPMALIHOHHBIX
TEXHONOTHIL;

«  GOPMHUPOBAHKE OCHOB JKOJOIMUECKOI0 COTHANNA 1A OCHOBE NPUIHAHHA
HEHHOCTH HHIHN BO BEEX €€ [TPOABICHHAX H HECODXOAHMOCTH OTBETCTBECHHOTO,
OepeaHoro OTHOICHNA K OKPYRAIOLICH Cpe/1e:

*  Pa3BHTHE FOTOBHOCTH K PEIIEHMI) TBOPUECKHX 33,184, YMCHHA HAXOLHTH
ANCKBATHLIC Crnocobng TNOBCACHTHA K BAAHUMOICHCTBIA C [MAPTHCPEAMH BO BPCMS
yueOHON M BHEYUEeOHOI e TeNLHOCTH, CHOCOBHOCTH OUECHHBATL IPODJICMHBIC
CHTYALMK M ONEPATHBHO [IPHHUMATE OTBETCTRCHHLIC PELICHUA B PA3IHYHLIX
HMPOAYKTHBHEIX BHAAX ACATEILHOCTH (yuednas MoHCKOBO-HCCIEI0BATEILCKaR,
K1yOHas, MPOSKTHASN, KPYAKORBAT W T, I1.).

MeranpeavMerisie pelyibTarsi:

o CAMOCTOATEILHO OOHAPYKHBATE H HOPMYIHpPOBATL YHEOHYIO NpobieMy.
ONPEIenaTh Helb YIehHOH JAeaTe/IbHOCTH;

*  BbIABUTATE BEPCHH PCLICHUA NPODAEMBL, 0CO3HABATL KOHCUHBIH PE3yALTAT,
BLIOHPATE U3 NPELTOIKEHHBIX H HCKATh CAMOCTONTEILHO CPEACTBA IOCTHKCHNA
LICIM;

*  COCTORIHTL {I"Ii;'u-iHIrUI.}fE'L!]ﬂit] Him B I]T}‘]I!IE] MsTaE peLicHmA IIp-I.‘hﬁJIGMI.-I:




« paboTark 10 11Ny, CBEPATE CBOM JAGHCTBMS € LEABIO W, ITPH HEODXOMMOCTH,
HCTIPARAATE OIMOKH CAMOCTOSTE ILHO!

= B JAHANOFC C YYHTCHCM COBCPLICHCTBOBATE CAMOCTOATCIIEHO BHPEEDT&HHHL‘
KPUTEPHH OLICHKMN:

s AHAIM3MPOBATL, CPARHUBATE. KiaccHuupposats u 0Gobuars GakTul U ABICHUA.
BBABAATS NPHUMHBE W CAACTBIS NPOCTLIX ABICHII:

o OCYIIECTRAATL CPABHEHNE, KIACCHPNRALINO, CAMOCTORTEILHO BRIDHPas
OCHOBAHMA W KPUTCPHU JUNA YKA3AHHBIX JIOTHMECKHUX ONIEpatinii;

*  CTPOHTH JTOTHUECKOE PACCYHISHHE, BEIIOYAIONIEES YCTAHOBIEHHE MPHHIHANO-
CACACTBEHHBIX CBA3EH.

*  COBJAABATH CXCMATHUYCCKHE MOUENH ¢ BLUICACHHEM CYILCCTBCHHBIX XapaKTepUCeTHI
obbeKTa.

= COCTARMATE TCINCH, PAVTHUHLIC B TLIAHOR (MPOCTLIX, CHOMHLIX K T.11.).

« [IpeodpazoBLIBaTH HHMOPMALIHIO 13 OAHOTO BHa B APYroil (Tabiinily B TeKCT H
np.).

*  YMETh ONPEACIATE BOSMOMHBIE HCTOUHHKH HEODXONHMBIX CBEACHHIL
NPOHIBOIKTE NOUCK HHPOPMALIMN, AHANHIHPOBATL W OUCHUBATD ¢l
JIOCTOBEPHOCTE

Pecyanamuenvie YY.I:

*  OCOBHABATL CAMOTO CeOH Kuk ABHIKVILIYIO CHAY CBOCTO HayYUCHMA, CROW
CHCOOHOCTE K MOOMIMIAUMHK CHI H OHEPIIHIL, BOJCBOMY YCHIHIO K BLIOOPY B
CHTYALMH MOTHBALMOHHOID KOHPAMKTA, K NPCOALTCHIIO NPCHsTCTBHi;

*  ONpPe/ICAATh HOBLIH YPOBEHS OTHOLIEHHS K camoMy cebe kak cyObeKkTy
ACATETEHOCTH.
lMosnasamensuwie ¥ VI

e CNOCOGHOCTL COZHATENLIO OPraHUIOBRIBATE CBOIO YUEHHYIO NeTeILHOCTE;

o BIQACHHE YMeHHAMY paborars ¢ yueGHoi n BHeKOILIOR Hudopmanmeil
(CHCTEMATHINPORATE, BHANNINPORATEL W 0GOGIATL PAKTHL, COCTABIATE I1aH,
hopMyanpoBaTh 1 ODOCHORLIBATE BLIBOAL, KOHCHEKTHPOBATE ), HCMONBL30BAT
COBPEMEHHBIE HCTOUHHKI HHPOPMALLN:

«  CHI0COBHOCTD PelaTh TROPYECKHE AUy, IPEICTABANTL PE3YALTATHI CBOCH
AEATENILHOCTH B pasinunsix Gopmax (coobluenne, npesentaiing ).
Kosmmynuramuenote YYII:

o CHYMIATH W CHBIATL JAPYT APYIa, ¢ NOCTATOMHON HOAHOTOH 1 TOYHOCTHIO
BBIPAHGATE CBOM MBICIH B COOTBETCTEHH € 34a%aMi H YCTIOBHAMH
KOMMYHUKaLHH;

«  10DBIBATE HEAOCTAIONIYIO MHPOPMALTHIO € TTOMOILLIO BOIIPOCOB (I03HABATENbHAS
HHHIHATUBHOCTS )

o yeranaminsars padoune orTHowmeHud, HWpHeKTHBHO COTPYIHUYATE H
CHocoBCTBOBATH TPOAY KTHEHOI KOOnepammm.

[MpeameTHbIE PE3YALTATHI ODVHEHHN:
OGywaiotjuiics Hayvumes:

*  ONUCHIBATE CBOMCTRA TBEPHHX. HHAKHX, mmuﬁpatmux BCINCCTR. BLLICTAA HX
CYIICCTBEHHBIE NPHIHAKH,




*  XAPAKTEPUIOBATH BCHICCTBA TI0 COCTABY, CTPOCHHIO W CBOIICTRAM, YCTAHAB/INBATD
NPHIHHHO-CIIEJCTBEHHBIE CBA3H MEIKIV AalHBIMH XapaKkTepHCTHKAMH BEIICCTRA:

*  PACKPBIBATL CMBICT OCHOBHBIX XHMHYCCKHX NOHATHH «aTOM», «MOJICKYa»,
CXHMHYECKHH JIeMENTY, «IIPOCTOE BELIECTBOY, «CIMKHOE BEUIECTRBON.
CBATCHTHOCTE?, HCITOIL3YA SHAKOBYIO CHCTEMY XHMHHL

¢ H300paKaTs COCTAR NPOCTEHIINX BEIICCTE C MOMOLILIO XHMUMECKHN HOpMYII 1
CYMHOCTE XHMHYCCKHX PEAKUNIT ¢ NOMOIIBIO XUMHUECKHX YpaBsHeH it

*  BBIYHCAATE OTHOCHTETBHYIO MOIEKYIAPHYIO H MOJIAPHYIO MACChl BEIICCTR, a
TAKAKE MACCOBYIO 00K XEMHYCCKOTO HIEMEHTA B COCIMHCHHAX JLTA OLIEHKH HX
MPAKTHYECKOH 3HAYHMOCTH

«  CPaBHUBATDL 110 COCTABY OKCH/LL, OCHOBAHNA, KMCTOTHI, COMM,

o KIACCHPUUMPOBATE OKCH/IBL H OCHOBAHMS NO CBOACTBAM, KHCIOTH K COJH 110
COCTARY;

¢  OIHCHIBATEL COCTAB. CBOMCTRA 1 IHAMEHHUE (B NPHPOJIE N NPAKTHYECKOH
NeATENBHOCTH YCIHOBEKA) NPOCTRIX BEIECTE — KHCTOPOAA H BOJAOPOAL

»  JIABaTL CPABHHTEABHYIO XAPAKTEPUCTHKY XHMHUCCKHX VICMEHTOB H BaxHeinx
COS/IMHCHMIT ecTecTBEHNBIX coMeiicTn;

*  OAB30BATLEA JadopaTopibsiM 00OpYy10BaHMEM H XHMHYCCKOIH NOCY 100!

s JIPOBOJIHTE HECIHGKHKEIC XHUMUYCCKHC OILITEI H Hab. 10,ICHHA 38 HIMEHECHHAMN
CBOCTB BELIECTR B IPOUCCCE HX (IPEBpaIieHnii; cobaioaaTs npasBHila TEXHHKH
(e301acHOCTH npH NPOBEICHHH Hab IoAeHHIl H ONBITOR:

*  PazsinYaTh IKCMEPUMEHTAIBHO KHCIOTH B IIET0MH, NOIB3VACHE HHAHKATOPAMH,
OCOZHABATL HEODXOMMOC s cobinoieHns Mep BezonacnoctTy npu obpaieHmnm ¢
KHCAOTAMH M ICH0HAMI.

nﬁ’r"fﬂl’l‘?h‘“lﬁf}i HTVHNUNT BOIMONCHOCNTE AV UTTHCA !

¢ [PAMOTHO OOPaLIATLCA € BEWECTBAMH B TOBCEHEBHON AKHIHM,

*  OCOBHABATH HEOOXOAMMOCTE CODMOACHIA NMPABIIT YKOIOrHYECKH 6E3011acHoro
NOBEACHUA B OKPYHAIOLICH npupoaHon cpeie;

«  NOHHMATH CMBICT B HEODX0AUMOCTE COOMOCHHA NPEANMHCAHNHH, NPeIAraeMeLIX B
HHCTPYKIHAX 110 HCTTOTB3IOBAHMIO ACKAPCTH, CPEACTB DRITOBOH XHMHH W JIp.

o HCTOAL3OBATE TPHOOPETEHNRIC KITIOHEBBIE KOMIIETEHTHOCTH [IPY BLITTOJIHCHIH
HCCHNEMOBATENLCKUN TIPOCKTOR 110 W3YHEHHID CBOHCTR, CrniocoboB nosyueHns 1
PACHOZHABAHIN BCHIECTR,

*  PAIBHBATL KOMMYHUKLTHEHYIO KOMIIETCHTHOCTL, MCTIOB3YA CPEIACTBA YCTHOH M
MHCHBMEHHOH KOMMYHHKaWHH npr paGore ¢ TekeTamu yuedHnKa 1
JONOIHATENLHOM TuTeparypoii, cnpaBouiLbiMi Taban1aMu, [IPosSBIATh
FMOTOBHOCTE K ¥BAMCHIID HHOH TOUYKH APEHHA TTPH nﬁcymmuuﬂ PEIYILTATOB
BRINOIHEHHOI paboTh:

o ODBLEKTHBHO OLEHHBATE HHDOPMALHIO O BCLICCTBAX H XHMHYCCKHX Npolieccax,
KPHTHHCCKH OTHOCHTBECH K IICI.-.‘E,‘J,UIIH}“II-IDE HHtI}{lpMELLHH. H'EJIGﬁPDCGBCETI 10#
PeKIaME, KaCatoUeics HCHONLI0BAIHA PALTHYHLIX BSUICCTB,




[lepuoanyeckuii 39K0H H NEPHOAHYECKAN CHCTEMA XHMHYECKHX NIEMEHTOB
A. U. Mengeaeesa. Crpoenne Bemectsa.

O8vuaionfuiics i Hay e

o KAACCHPHIMPOBATE XHMHUECKHE MWIEMENTHI Ha METANIBL, HEMETAILTb, IEMEHThL
OKCHIBL U MHAPOKCHIBL KOTOPBIX aM(pOTEPHbL, H HHEPTHBIE 2IEMCHTEI (radbl) 1A
OCOZHAHMA BAKHOCTH YIIOPHLOMEHHOCTH HAYHHBIX SHAHMIL

*  PACKPBIBATH CMBICI NepHouueckoro sakona /I M. Menneneena;

*  ONHCKIBATE H XAPAKTCPHIOBATH TAbNHIY 10 GopMy NEPHOAHHCCKOH CHETEMBI
XHMHUCCKHX MIEMEHTOR;

*  XAPAKTCPH3OBATEL COCTAR ATOMHEIX A4Ep W pachnpelencnic JHUCTa K1eKTPpOHOR 11O
WIEKTPOHHBIM CIIOAM dTOMOB XUMHYECKNX 3NCMCHTOR MaAIIBIX [IEPROIOB
MEPHOAHYECKOH CHCTEMBI, 8 TAKOKE KaJnd 4 KAlIbLNA:

s PAMIHMATL BUALI XHMHYCCKOH Crsan: HOHHYK). KOBLICHTHYIO THJIAPHYIO.
KOBAACHTHYIO HEHOIAPHY IO H METRLLITHYECKY 10

. Hli}ﬁpﬂlﬂﬂ'l'b MNCKTROHNO=-HOH LT II]JUPM}".'II:I BCINECTH, Dﬁ}?ﬂ?ﬁﬁﬂllll’hlx
XKHMHUCCKHMH CBABAMH PA3Horo Buja:

*  BLISBIATE 3ABHCHMOCTL CROVCTE BEIECTR OT CTPOCHHA HX KPHCTLWUINHCCKHX
]".'(:I].[ETUH: HOHHLIX, aTOMHLIN, MOJICKYIAPHBIX, METAMIHYCCKHXS

o XAPAKTCPH3IOBATL XHMHUCCKHE MICMCHTH H HX COCANHCHWA HE OCHOBC
HOAOIKEHNUS YICMEHTOB B IEPHOANHECKON CHCTEME H 0CODCHHOCTEH CTPOCHHA HX
ATOMORB

o ONWCHIBATH OCHOBHEIC HTankl oTkpeitua J1. K. Menjieneesniv 1epHoinieckoro
3AKOHA H NIEPHOANYECKOIT CHCTEMbBI XUMUHCCKIX AIEMEHTOB. AH3Hb 1
MHOTOOBPAZHYIO HAYHHYIO ACATENLHOCTL YICHOTO!

*  XAPAKTEPHIOBATHL HAYUHOC H MHPOBOIIPCHUCCKOS JHAMCHNE NEPHOAHYCCROTO
JAKOHA W TCPHOIHHCCKOI cHeTeMul XuMuuecknx daemenros JI M. Menjeacesa;

*  OCOZNABATH HAYTHBIC OTKPLITHA KAK PEIYALTAT UIMTEALHKX HabmoieHnii,
OTIHITOR, HAYUHOMN MOJEMHUKN, TIPEOTOTCHUA TPYIHOCTEH M COMHEHHIT

Ofyuaowuiics MoaVHUm 60IMONCHOCHTL HAVYUMbCA.

e OCOIHABATH FHAMCHHE TEOPETUHCCKMX SHAHNI JLIA NPAKTHYECKOH JICHTC/ILHOCTH
HC/I0BCKA;

e OIHCHIBATE H3VUSHHBIC 0DBCKTH KaK CHCTEMBL, IPHMEHAS JOIHKY CHCTEMHOTO
ada.msa:

e HPUMEHSTE SHAHUA O 3JAKOHOMEPHOCTAX NEPHOINIECKOI CHCTEMBI XHMHYCCKNX
WICMEHTOR JU1A O0LACHCHUA W NPEABHACHHS CHOHCTE KOHKPETHBIX BCHICCTB,

o PA3BHBATL HHAOPMAIMOHHY IO KOMIETEHTHOCTL MOCPEACTBOM YInyOaCHHA 3HANRT
00 HCTOPUH CTAHOR/IEHHA XHMHUCCKOT HayKi, e€ OCHOBHBIX MOHATHH,
NEPHOAMYSCKOrO 3AK0HA KaK 0IHOTO M3 BAKHEHLINX 3aKOHOB NMPHPO/ILI, @ TAKKS O
COBPEMEHNBIX JJOCTHMEHHAX HAYKH W TEXHUKH,




Muoroobpasne XHMHYECKRX peakumnii,
Qbvuciowutics Hayyumes:

¢ OOBLACHATH CYTh XUMHUCCKUX NPOLIECCOR M HX NPHHLAITHANBHOE OTIIHMHE OT
(hrInHecKny;

«  HA3LIBATL MPHIHAKH W YCHOBHA NPOTEKANNT XHMHUECKHX Peariuii;

*  VCTAHABIHBATL NPHHALIEKHOCTL XHMHUYECKOH peakiiii K onpeaenéuHomy THiny
110 OAHOMY H3 KiaCCHOUKALMOHHELIX NPH3IHAKOR: | ) 110 Y4HCAY B COCTABY
MCXO/HBIX BCILECTB W NPOAVKTOR PEAKIHH (Peakuil COC/MHCHMA, PA3IOMEHHUA,
JAMELLICHUA W oOMena): 2) no BLUICICHHIO WIIH NOTIOLICHIMIO TeILIOThE (peakumn
IKIOTEPMUUCCKHE H AHAOTEPMUYCCKIE): 3) 110 HIMEHEHHIO CTCNECHEH OKHCICHHA
XHMUUECKHX WIEMCHTOR (PLakiii OKHCTHTEABHO-BOCCTAHOBHTEILHBIC ),

e  COCTARMATH YPABRHCHNSA PCAKIIMiA, COOTBETCTBYIOUMX MOCHCAOBATEILHOCTH
(«uenoykes») npespamiennii HEOPranHYeCKHX BEUIECTB PasInUHbBIX KIAcCoB;

¢ BBIABJIATL B IPOLECCE IKCHEPUMEHTA NPHUIHAKH, CBHIACTC/ILCTBYIOILHC O
HPOTEKAHNH XHMHUHECKON Peakinm:

*  [IPHIOTORIATH PACTBOPLL ¢ ONPEACIEHHON MacCOBOI J0ICH PacTBOPEHHONO
BEUICCTRA.

Obyuaronfutics MOAVYLHIN 60IMONCHOCITL HAVYHITMbBCA:

o * IPHBOAHTL NPAMEPE! PEAKLMi, NOATBEPIKAGIONINX CYIECTBOBAHNE B3ANMOCEAIN
MEHUTY OCHOBHBIMI KJIACCHMN HEOPUAHHMCCKHX BCINECTR

Muoroobpasue selecrts.
Ofyuaonuiics Hayuumes:

= ONpEleiaTh IIPpHHANASHKIIOCTE llt‘Dpl'ﬂllH HECKHX BEUICCTE K OQHOMY W3 HIVUEHHBIX
KJAACCOB/ TPV METALIBL M HEMCTAMIBL, OKCH (bl OCHOBAHMA, KHCIOTHI, COJIH;

¢ COCTABIATL [i]DpM}f.']hl BEWCCTE MO WX HOSHA AN

= OHNPCJICHATE BRICHTHOCTE H CTenelbh OKHCHCHHY NICMeHTOR B BCHICCTBAN,

s COCTABIATE [I]ﬂpl"ﬁ}'.‘llﬂ HL‘U].'.I'I"HI“ILIL".I:KHK COSAHHCHUH 10 BANEHTHOCTAM 1
CTETIeHAM OKHCIEHHA YMIEMEHTOR, 8 TAKIKE 3aPA1aM HOHOB, YKa3auHLIM B Tabanue
PACTROPHMOCTH KHCTOT, OCHOBaH#il 11 coaeii:

o OOBACHATEH 3AKOHOMEPHOCTH U3MEHCHUS BIBHYCCKNX 1 XMMHYUECKHX CBOICTR
NPOCTLIN. BEIICCTB {.‘Hﬂ.’l'ii_-'t.'IDH H l-]L‘M{:'ii}.II.ll'l_‘II]] H HX BLICIIHX OKCHIAOR,
0OpPA3OBANHLIX VICMCHTAMM BTOPOTO 1 TPETLETO NEPHOL0B:

o HA3LIBATL OOLIMC XUMHUCCKNE CBOHCTBA, XaPaKTEPHBIC IS IPYIIN OKCHA0RB:
KHCTOTHBIX, OCHOBHKIX, aM(OTEePHEIX:

=  HasbiBAThH l‘..‘.l'ﬁll.l,'r]t: XUMHUYECKHE CBOHCTBA, XAPAKTCPHBIC AUTH KA 1000 13 KIaccos
HEOPraHHYeCKHX BEUICCTE: KUCAOT, OCHOBAHMIL. coe:

o HPHBOANTL [IPUMEPBI PEAKLIMIE, NOJTBEPAMAIONIHY XHMHUCCKHE CBOMCTBA
HCOPIraHWMYCCKHXN BCUICCTE, OKCH0B, KHCIOT, ocHOBaHNit K coneit,

s ONpeic]aTh BCHICCTRO-0KUCTHTEE H BEMECTRO-BOCCTAHORHMTCETH B
OKHCIHTEIH=ROCCTANOBHTEIBHBIX pea}clmax:




o COCTARIATH OKMCIHTENLHO-BOCCTAHOBHTENLILIT Damanc {."IJI 1 H3YUCHNEIX
PEAKIMIl) MO NMPEOAKCHHBIM CXeMaM peaKiumii;

« [MPpOBOAHTL ;lﬂﬁupa'l'ﬂpnme EITEL, MOITBCYATAIOIHE XHMHYECKHE CBOMCTRA
OCHOBHBIN RIIACCOR HCOPTaHHHYCCKHN BCLICCTE.

OOyuaoniuiics noaywun GOIMONCHOCITE HAYIUNTBCR:

* MPOTHO3HPOBATH XHMHYCCKIE CBOHCTBA BEIIECTB Ha OCHOBE MX COCTaBa n
CTPOCHMH:

*  HPOFHOIUPOBATE CHOCOOHOCTD BELICCTBA NPOABINTL OKHCIMTEIbHbIC WK
BOCCTAHOBHTCABHBIC CROMCTRA ¢ YUETOM CTCICHCH OKHCICHNA MIEMEHTOB,
BXOJMUIHX B €O COCTAB,

*  BBLIABIATE CYINCCTBOBAHKE TEHCTHYCCKON BIAHMOCRATH MEALY BEILICCTBAMN B
PAIY: TPOCTOC BEHIECTBO — OKCHA — THAPOKCHI — COJib

Coaepaanne yuednoro npeamera « XuMus»
8 kaace

Pazgen 1. OcHoBHBIE NOHATHS XHMHH (YPOBeHb ATOMHO-MOJERYISPHBIX
npescrasaeHnii)

[Mpeamer xuMup., XuMus Kak vacts ecrecrsosyanmns. Bewecrna m nx croiicrsa.
HYuernie pemecrsa u emecn. MeToinl no3nannd B XumMui: HadiojIcHue, IKCICPHMCHT.
[puemsl DezonacHo padorn ¢ ofopyiosasmnem 1 semecrsamu. CrpoeHue aMeHn.

Yucteie memectBa # evecH. CroocoBel  OUHCTKH  BEILECTB:  OTCTAMBAHNC,
(puALTPOBAHME, BHINAPHBAHME, KPHCTALIM3ALWA, AWCTHLIAUMA.  DHInyeckHe WH
XHMHYCCKHC ABACHMA, XuMH4CCKUe peakuun. llpusnaky XMMHYECKHX peakunii o
YCAOBHA BOSHHKHOBCHIA ¥ TCUCHHA XMMUHECKNX peakimii.

ATOMBL, MOJICKYJB M HOHBL Belecrsa MOJNCKY.PHOIO H HEMOJCKYJIAPHOTO
crpoenna. Kpucranauueckue ¥ amopdmuie senectsa. Kpucrauimueckne pemieTiu:
HOHHAS, aTOMHA® W MOJCKVAspHas. TIpocTeie 1 CAOMHBIC BEHECTRA, XHMHYCCKH
aneMenT, MeTariel ¥ HeMeTaasl. AToMHas eguuiia Macchkl. OTHOCHTENBHAS ATOMHAN
Maced.  SBBIK XMMHA. 3UAKH XMMUUECKUX NIEMEHTOB. 3aKOH [OCTOAHCTBA COCTARA
pelecrTsa.  Xumuucckue  dopmyiasl.  OTHOCHTCALHAaM — MOJCKYJApHas — macca.
Kauecrpenunii u konmuecrsentnil cocran peuecrsa, BulMMCACHUN 110 XUMHHCCKHM
dopvynam. MaccoBas 1018 XHMUMECKOTO IEMEHTA B CJIOKHOM BELIECTHE,

BanentHocTh Xumiuueckux amemenTon. Onpeaenenye BATCHTHOCTH WICMEHTOR M0
opmynam OuHaphsix coegunennii. Cocrasnenne xumuueckux dopmyia OnsapHbIX
COEIMHCHHIT N0 BAJICHTHOCTH.

ATOMHO — MOJACKYJIHPHOE yUEHHE. JakoH coxpaHedus macchl pewecrs, Kusnn n
aestensHocTs  MUB.  Jlomonocosa, Xumuueckne ypasHeHus. THNBL  XHMHHECKHX
peakumii,

Kuciopoa, Haxomcaenwe B npupone. Iloayuenmwe xkucaopoaa B nabopatopun o
fpoMbiuIEHHOCTH, POH3IMUecKHE M XHMHYECKHE cCBOficTBA  KMcaopoaa, | openuc,
Oxeunst.  Upnsenenne wucnopoga. Kpyvrosopor xkucaopopa B npupoge.  Oson.
aioTponua Kuciopoda. Bosayx u €0 cocras, 3auMra arMocepHoro Bosayxa o1
JarpasHenyi.
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Bogopoa. Haxowcaenwe s npupoje. Tlonmyuenne sogopojsa s sabopatopun u
NPOMBLIIIINEHHOCTH. mH':IH‘-lECICH'E M XMMHYSCKHE CBOMHCTBA HI.'I.iIﬂl}!_‘I.TlEL BﬂJlﬂpﬂil .=
BOCCTaHOBHTENL. Mepwt  OGezonmacvoctn npu pabote ¢ sopopojosm. [lpivenenne
BOAOPOA.

BG,.'J,H. MI:'IU,'J,H onpegencHmg  cocrasa BoAdAL0 — AHIHIE W CHHTES. QOusnucckue
croiicTsa pojibl, Boaa B npupojie n cniocolel ce 04uCeTkN. Adpains Boasl. XUMHHCCKHE
CROFCTRA BOJRL. ”PHMCI[GHHE RO, Hl}.‘lﬂ = PacTROPHTEIN. P&ICTH{JPHMUCT!: BCIOCCTH B
Bozie. MaccoBas 1018 pacTBOPCHHOTO BEHIECTRA.

KonuuecTrennsie oTHomenns B Xxumun. Koawyectso semecrsa. Mons, Moaspuas
macea. 3akon Agoranpo. Moaspueiii obvem rasos. OrHocHTeNsHAS MIOTHOCTL TA30B.
ObbeMunie OTHOINCHHA FA308 NP XHMPYCCKHX PCAKIIHAX.

Baxneimne  knacesl  weopramuHecknx  cogimuennit.  Oxkewapl:  cocrtas,
HJlllﬂﬂli(lJHHElIl.llH. OcHoBHBLIE W KHCTOTHRIE  ORKCHIL. I'I{‘MIEHHJIDT}"FH. ORCHIOR.
l|:I'-‘I‘l']-l"l‘-lﬂ(ﬂ';ill: H XHMHYCCKHE CEGEE’I’EH. NOAYHETHE W MPHMEHCHNE OKCHI0B.

nnpoxenibl, Knacendukaums  ruapokensos. Ocnopanud. Cocrap. lllenoun w
HEPACTBOPHMEIC OcHOBaHMA. Homeniiarypa. @u3pueckHe M XHMWYECKHE CBOHCTRA
ocHopanmit.  Peakumst  weitrpanuzanmy.  [loayuenne W npuMeHcHMe  0CHOBaHMI.
AMPOTEPHBIC OKCHLL 1 FHAPOKCHARI,

Kuenors, Cocras. Kaacendgurauma. Homennarypa, Musnyueckue n XxuMuueckne
CBOHCTBA KHCNOT. BBITECHUTCILHLIH pai METANIOB.

Cosm. Cocrap. Kaaccnpuranua. Homeniciatypa. ®usuueckie cpolicTsa cosneil.
Pacrsopumocte conell B soje. Xumuucckne cpoiicrsa conell. Cnocolsl nonyucuns
coneit. Hpumenenue coneil.

I'eHeTHYCCKa CBASL MEHILY OCHOBUBIMH KAACCAMH HCOPTAHNHMCCKHX COCAMHCHNI,

ﬂEHﬂHﬁTPHUHH. Oanagomaenne ¢ DEPH.'IHHMH NpoCTelx N CIOKHEBIN BEIMCCTR.
Cnocobbl 04HCTKH BEIICCTH: KPHCTALIN3AINA, AHCTHAIAINA, XpomaTorpapus. OnwiTsl.
I[UJH'B&P}K..‘]EHH]J.HE FAKOH COXPAHSHHA MACCH BELIECTR.

[ToayueHne ¥ coDMpaHHe KHCIOPOIA METOAOM BHITCCHEHHA BO3AYXA H BO/bL.
Onpenenenre cocrasa sosayxa. Komtexuus nedm, KaMeHHOro yrisi M NPOAYKTOB HX
nepepabo Tk,

[Tonyuenne sojgopoja B annapare Kuna, nposepka BojIopoia Ha 4HCTOTY, TOpeHHE
BOJOPO/AA, CODMpaHHe BOAOPOIA METOAOM BRITECHEHNA BOIIYXA H BO/IbI.

Anaius Bojbl. CHHTES BOMARL 3HakoMcTBO ¢ 0Dpa3uaMm OKCHIIOB, KHCIOT.
OocHoBaHuil 1 coneil. Hefrrpaamsaums méaoun KNCnoTol B HPHCYTCTBHH HHIHKATOPA.

Jadoparopusie oubiThl. PAcCMOTIPEHHE BCIICCTB ¢ pasiMuHbIME QHIHUECKUMH
CROFCTBAMN, PE!HU}MIIIIQ CMECH € NOMOLLBO  MAHETA, nIJ'I-I.\-'ICPIsI I'.IZIH'JH‘I(:L"HHN H
XHMHMECKHX ABnchuii. PCakiiiy, WUNOCTPHPYIONIME OCHOBHLIC NPH3HAKH XapakTepibix
peaxuun, Paztokenne ocnosroro kapbonara mean (I1). Peaxums samenieHns Meln
AMENCIOM.

OsHakomiiense ¢ o0pasiavn OKCHI0B.

Baaumoaelicreue Boaoposa ¢ okenaom Meau (11).

OnNpITh, NOATBCPALIAIOUIME XUMHUCCKHE cpoficTra OKCHIOB, KHCIOT, OCHOBAMHIL,
aM(BOTEPHBIX OCHOBAHMIT 1 COeii.

IMpakruueckne padborss

« [pasiia  rexamkn  Desonacnoctn  npn pabore B XHMHUYCCKOM  KaDHHeTe.
OzHakomiaeHue ¢ 1ad0PaToOpHBIM 0DOPY 10BAHHEM.

* Ouucrka sarpasnéunoil nopapesnoil conu.

* HoayueHune 1 cooiicTsa KHCI0poaa
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* [loayuenne Bojopoaa 1 HIYMCHHE €O CROICTR.

*llpurorosnenne  pacteopos  coieil ¢ onpeaeéHHOH  Maccopoll  onei
PacTBOPEHHONO BELIECTRA.

*Pemienme  okcnepuMentaibHeix  zagam no reme  «OCHOBHBIC — KNACChLl
HEOPIAHHYECKHX COLIMHCHMI,

Pacuernnie saanun:

Briuncaenne oTHOCHTEILHON  MOJEKYISpHOH  Maccl  BenlecTsa 1o gopmyie.
Beuncienne MaccoBoil JI00H 27eMEHTA B XHMMUECKOM CORJIMHEHHH. YCTaHoBNeHNe
npocreiieil HopMyibl BEIMECTRA 110 MACCOBLIM I0ISIM NIEMEHTOB.

Haxomenne saccosoil noan pacrsopéunoro seuecrsa B pacreepe. Buuncnenue
Maccrl pacTBOPEHHONO BEIIECTBA M BOALL JUIA NPUIOTOBACHUA PACTBOPA onpeaeadnHoi
KOHUEHTPaHH,

OOLEMHLIC OTHOWEHNA TA30B IPH XHMHUECKHIX Peakimax,

BuigmcaeHna no XHMHYCCKHM YPABHCHHAM Macchl, 00BLEMaA 1 KONHHECTRA BEIIECTRA
OJLHOT'O U3 MPOAYKTOR PEAKIIHH 110 MACCE HCXOIHOTO BellecTsa, 00BEMY HIH KOJIHYECTBY
BCLICCTRA. Coaepaliero onpeaealinyio A0 puveceit.

Paspen 2. Mepwoamveckuii 390N W NEPHOANYECKAN CHCTEMA XHMHYECKHX
sementos [LH. Menaeaeesa. Crpoenne atoma

Ilepseie nonsiTen KiaccHukanun XnMudecknx mementon. [Towsrue o rpynnax
CNOJAHBIX MemMeHTos. EcTecTBeHHBIC coMCiiCTBA ICTOYHRIN METANIOB H TAIOIECHOB.
EJlampﬂﬂHhie rasel. [lepuoguueckuii 3akon .M. Menaeaeesa. Ilepuoanueckas cucrema
KaK ©CTeCTBEHHO — HayuyHOt KinaccnpuKanus XuMHUecKHX WieMedTos. labanunasn
GopMa NpeICTABICHN KNACCHPHKAIIMN XUMHMECKHX diementoB. CTpykrypa rabnuigs
«llepwojnucckas  cuerema  xuMuuccknx  wiemenros JLH. Menaeneepa» (kopoTkan
dopma): A- u b- rpynnsl, nepuoast. Ou3HuEcKHii CMBICH NOPAIKOBOTO MIEMEHTA,
HOMEpa NEPHOJIa, HOMEPA TPYNIE (144 2neMeHToR A-Tpynm).

Crpoenste atoma; Apo H eKTpoHHAA 000004Ka. COCTAR aTOMHBIX SJEP: NPOTOHLE
uoueitrponst.  Mioronel. 3apsil aroMHOIO #4pa. MACCOBOE MHCIO, OTHOCHTECILHAN
arompan macca. Coppementas GOPMYINPOBKA NOHTTHA «XHMHYCCKHH 2IEMCHTY,

DnexrTpounas  o0ONOMKA  ATOMA:  NOMATHE 00 IHEPIeTHYCCKOM  YPOBRHE
(MEKTpOHHOM  choe), ero EMKocTH. 3anoNHCHHE YICKTPOHHLIX CIHOEB Y aToMOB
EMEHTOB  1epBOoro - Tperkere  nepuosios,  CospeMenHad  (OpMYJIHPOBKA
MEPHOAHYECKOIO 3aK0Ha.

3HAUCHHE DEPHOAMYECKOrD 3akona, Hayumsie pocrmwenus JLHM. Mengeneesa:
HCOPABICHHE  OTHOCHTCIBHBIX  ATOMHBIX  MUCC, NPCACKAIAHHC  CYHICCTBOBANMA
HCOTKPBITRIX VICMEHTOR, NEPECTAHOBKH XHMHUCCKHX WICMCHTOR B NEPHOJAHYECKOH
cucreme, Kmann n aesrensnocts JI.M. Mennencena.

Jemoncrpannu: ®uspyeckue croiicTsa weaouHbX MeTanaos. BianMoacicrame
OKCHIIOB HATPHA., MarHust, Gocdhopa, cephl ¢ BOAOH, HCCIEA0BAHNE CBOHCTB MOJIYYEHHBIX
poAYKTOB. Biaumoneiictsue natpms M Kaaus ¢ BoJoi. Duinueckue CBoiicTBa
FaoreHoB. BaauMoaelersne awnoMuimng ¢ Xa10pom, OpoMom 1 ioaom,

Pasnen 3. Crpocnue emectea, XHMHUECKan CBAL

DMERTPOOTPHUATETLHOCTE XHMHUCCKHX wTeMeHToR. OCHOBHEIE BHIL XHMHUECKOI
CHA3M: KOBAJCHTHAA HENOJAPHAd, KOBANEHTHa#s nojspHas, wnouwas, BaneaTtHocts
WIEMEHTOB B cBere MiekTponuoil Teopun. Crenens oxucnenns. [lpaswia onpejeicHus
CTENCHEH OKHCICHUA 2IEMEHTOB.

Jdemoncrpaninm:
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ConoctasicHue PrInKo-XUMHIECKIX CROTICTR COCMHEHNIT ¢ KOBAICHTHEIMH I
MOHHBIMH CBA3AMH.

9 knace

Pazpen 1. MuorooGpasue XUMHMECKUX peakuuil

Knaccuduraling  XHMHUSCKUX  PLaKUMH: peakumy  COCHUHCHUA.  PAIOACHN,
saMeitienns,  obmena.  OKMCAMTENLHO-BOCCTAHOBUTEALHBIC  peakin.  OKHCINTEIb,
BOCCTAHOBHTCL, TPOICCCH OKHCACHHA B BoccTanonaenus. Cocrasiienne ypasueHuii
OKHC/IUTEILHO-BOCCTAHOBUTENLHBIX  PCAKUMH ¢ [OMOUIBIO  METOAE  WIEKTPOHHOIO
baranca.

Tennosuie MpPerTnl XUMHUCCKHX PeaKiMl. IKIOTCPMHHECKHE H IHIOTEPMHUCCKHE
peakitni. TepMOXHMHYCCKHE YpaBHenisl, Pacuctsl 1o TEPMOXHMHHMCCKUM YPABHCHHAM.

CropocTs XuMuteckux peakuuii. GakTopbl, BIMAIOUHE HIL CKOPOCThH XHMHUCCKTX
peakunii, epronavansuoe npejicrapienne o karanuse. Obparumpie peakumi. [lonsthe
0 XHMHYECKOM paBHOBECHI. XHMHUYCCKUE PEAKIHN B BOJHLIX PacTBOpax. IEKTPOIHTH
W HeniekTpoauTel. Monpl, Katwonsl w0 annoHsl,  [ujparHas Teopus  pacTsopos.
INEKTPOINTHYECKAN  HCCOLIMALMA KienoT, ocHoBanuit u cosell. Chalble B CHiibHbBIE
ayiekrpoantel.  Crenens  amccoumauun. Crenens auccotpanmm,  Peakimm  HOHHOIO
o0OMeHa. YCIoBus TeueHns peakiuil nonnoro odMena 10 Konla, XUMHYCCKHE CBOHCTBA
OCHOBHEIX  KAACCOB  HEOPratHvecKHx CoejnHenuii B csere  npejgcrapicHnid o0
WIEKTPOJINTHHECKOH  JIHCCOLMAIIMN W OKHCIHTEIBHO-BOCCTAHOBHTE/IbHBIX  PEaKIIHH.
ITonaTie 0 ruIponnse coled.

lemonerpannn:

LIpuMepnl 9K30- 0 IHAOTEPMUHCCKUX Peakumii.

Bsaumojeiicrene umuka ¢ colaHol M yKeveHoll kucjaotoil. Baanumoaciicrane
FPAHYIHPOBAHHOIO HHHKA W HMHKOBOH 1TBUTH € COIRHON KHCIOTOH,

Baaumoaeiicrane oxenaa mean (1) ¢ ceproil kHcaoToil pasnoil KOHLEHTPALIAN 1Py
PazHBIX TCMIEpaTYpax.

[ operue ying B KOHUEHTPHPOBAHHOH d30THOH KHCNIOTE.

["openue cephl B pacinapiennoil ceamrpe,

Menpmmanne pacTBOPOB BCHIECTB HA WIEKTPHUCCKYIO TIPOBOAMOCT .

JIBHaKeHHE HOHOB B MICKTPHYECKOM Node.

lMpaxTuueckne padorsi:

H3ayuenue rauauKg yeI0BHil NpoBe e XHMHUECKOH peakiuun Ha e€ CKOpOCTb.

Pemenmne sxcnepuMentanbHbiX 3a1au  no teme «CpolicrBa kMchor. coneil M
OCHOBANHI KOK WICKIPOANIOB)

Jlaboparopubie onbIThL:

Peakumm obmena Meiy pacTROpaMi MEKTPOIHTOR

Pacuernbie 3aaaun: BrIYHCISHNA 110 TCPMOXHMHYECKHM YPABHEHHAM PEaKitHil.

Painea 2. Muoroobpasne Bemects

Hemerannn. lanoreusl. [lonoxenue B 1EPHOLHYECKON CHCTEME XMMMMECKHX
AICMEHTOB, CTpocHie nx aromos. Haxomaenue s npupoie. GHU3HYCCKHE N XUMHYCCKHE
cuoiicrsa ranoreron, Honyuenue ¥ npumenenue ranorenon.  Xaop. Duinieckue u
xuMHuecKie croficrsa  xnopa, Tlpusenenne xnopa.  Xaoposojopoi. @wsnteckne
cpoiictra. [loayuenme. Conannas xucnora w e conu. KauecTsenmwas peakums Ha
xopua-uoHsl. Pacnosnasanne Xnopuios, OpOMHJIOR, HOIHI0B.

Kucnopon w cepa. [Honoxenne xucioposa u cepsl B [NCX), crpoenne ux aroMoB.
Cepa. Amwtorpouus cepbl. Musnueckne U XumuMeckue cpoiicrsa, Haxomacune B8
npupoae. lpumenenne cepri. Ceposoaopei, Ceponojlopoanas KHCIO0Ta M ¢ COJH.
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KauecTeennas peaxums wa cyiabdmi-nons,  Owewa ceput (IV). Dusmiecckue w
xumuveckue cpoictea. [lpumenenne. Cepuncras kuchora M ee conn. KavecrBennas
peakums Ha cyanpur-nonsl. Oxenn cepsl (V1) Cepras kneiora. XMMHUECKHE CBOICTBA
pazbaBieHHON M KOHUCHTpUpOBaHHON cepHoil kucnotsl. KasecrBennas peakilns Ha
CYAbQAT-HOHBL, XHMHYCCKHE PCAKIMH, JCKALMC B OCHOBC HOJIYYCHUS CCPHOIT KHCAOTHI
B npoMuiientocT. pusencine cepuoil KnenoTht.

Asor u docdop. Tloaouenne asora u oedopa s NCXD, crpoenne ux aromos.
AzoT, DuIMUeCKHe M XHUMHUCCKHE CcBOMCTBA, noayucHde u rpumenenue. Kpyrosopot
alora B npupojse. AmMuax: (HIAYCCKHE W XHMHUECKHE CBOHCTBA, MOJAYMEHHE M
npuMerenne. Coan avMoHHS. Az0THas KHCIOTA H e cBolicrea. OKHCIWTENBHBIE
cpoiicrsa asornoi kueaorst. Hoayuenne asornoi kucaorst B abopatopun. XHMHUCCKHE
PCAKIIMH, JICHANe B OCHOBRE NOJOYICHAA Q30THON KMCIOTE B NPOMEBILLACHHOCTH,
[pumenenue azorioii kueaorsl, Coum a30THON KHEIOTH K UX [IPHMEHCHHE. AJOTHBIC
yioopenns.

®ochop. Arrorponua dochopa. Pusnueckne 1 xuMnueckHe croiicrea pocdopa.
Oxcua dochopa (V). Oprodochopuan kuciora i ee conn. Gocdopibie viodpeHus.

Yreacpoa n kpemnuit. Honomenne yraeposa n kpemuana 8 [HHCXD. crpoenne ux
dTOMOH, YI'JIEI]EI-}J.- ﬁJIH{J'I'pDIIHH Vroacpona. DUIMUCCKHE M XHMHYCCKHC CBoiicTea
yriaepoaa., Ancopbums. Yrapuniit ras, csoiicrsa n duinoiornueckoe aciicrame Ha
OpraHiamM. yFﬂQKHCREﬂﬁ ra3. Yronnnas kuciora #oee coan. Kaveorsennne PCAKLHA Ha
kapbonat-uonn,  Kpyropopor yriepoga & npupoae. Oprasmyeckue  CoeliHHeHHs
yraepona.

Kpemunit, Oxent kpesuus (4). Kpemauesad kuciaora u ee coim. Crexno. Llemenr.

Merannst, HNoaouenue meration B [HCXD JLH Meuacneesa, crpociie Hx aroMos,
ME‘!'H.’-LWHW.H:KHH cradL. PHIHYCeCKHE cnolcIa MeTLILTOR, P}IJL AKTHBHOCTH METAJLTOR,
XUMUUeCKHe CBOMCTBA METAUIOB. Dﬁlllliﬂ cnocoi MTVHECTIHA MCTAJITOB. Crnnasm
metannos.  lllenounsie Metauin. [lojokenne EI0MHBIN METALION B NEPHOIHYECKOH
CHCTEME, CTpoeHde ux aroMoB. Haxomnenune B npupoge. Marmwil W kanbimi, wx
BaHCHIINE COCAHHCHMA. Kecrkoers BOALI M CHOCOOR ¢ VOTpUHCHHA.

AdOMBHNEH. l[ﬂJlﬂ}KGHHﬂ WIHOMHHHA B lIEpIIUﬂH‘IEEHi}ﬂ CHCTEME, CIPOCHHE €O
aroma, Haxomaenne u npupose. ®uandeckue M XHMHYCCKHC CBOMCTBA AHOMMHHA,
AMDOTEPHOCTL OKCHAA M THADOKCH1A ATIOMHITI,

Kenezo. n[.‘rﬂﬂl‘w'r{EHHE AeIneIa B HB}'.IHUII.H‘IECKGE CHETEME, CTPOCHHE <o dToMA.
Haxomaenue 5 npupojic. PusHyeckne H XHMHMECKNE  cBoiicTBa Kenesa. Bamueimmne
COCIAMHCHMA KEIe3a: OKCHBL THApokcHasl u coan wenesa (1) w wenesa (L)
KauecTrennnie peakium Ha HOHDL.

demouctpaunm:

MuaHueckne CBOICTBA raI0reHos,

Hoayuenue x10poBOAOPOIA ¥ PACTBOPCHNAE €TI0 B BOJE.

Alutorponssie  MoARgMKaumn  cepbl.  O0pasubl  IPHPOAHBIN  CVILMHIOB ¢
cyasdaros.

[Moayuenne ammuaka ¥ ero pacrsoperne B poge. Osnakomienne ¢ oGpasuamm
NPUpoAHLIX HnTpatos, docdaron

Mojenn KpHeTaLTHIeCKHX peméTor aivasa i rpadura. 3nakoMcTBO ¢ obpasiaMu
NPUPOAHLIX KaphOHATOB M CHIMKATOR

3uakomctieo ¢ obpaznaMy  BakHeHINMX coeanHeHHil naTpus, Kajlus, NPUPOIHLIX
COCIMHEHMI Kaibimsl, PYAaMH Ke1C3a,  COCHMHCHUAMH anomuiua, Biaumoehcrane
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LETOMHBIN, WENOUHOIEMENLHBIX METAUIOB W ATIOMHIHA ¢ BOJ0H, CoRHranHe xKejaesa B
KHCIIOpOAC B Xnope.

IMpakruyeckne paborsi:

loayuenne coasHoil KucnoTsl u u3ydenne cé cBoilcTs.

Peluenne HKEnepuMeHTanbubIX 3a1a4 10 TeMe «Kuenopon u cepan

IoavueHne aMMHaKa 1 HIYICHHE €0 CBOHCTS,

Moayuenne okena yraepoda (IV) u nsyuenne ero csoiicrs, Pacnossasanne
kapOoHaTos.
Petenne IRCHeprMeHTAIBHLIX 33,184 110 TeMe «MeTambl ¥ UX COCAHHEHHU.

Jlaboparopubie onbITHI:

BuITeCHEHHE ranoreHaMu APV ApYTa Bl pacTeaopon HX l;:l‘.IEJIHHL"I-IHH.

Kauecrsenysie peakimn cyinua-, cyantur- u cynnhar- HoHos B pactsope.

Osnakomaenne ¢ obpasuaymu cepbl i €€ MPUPOJIHLIME COSAHHEHMAMM,

Baanmoneicrsne concil aMMOHNA O MEn0uaMn,

KauecTeHHbIE peakitii Ha KapDOHAT- H CHITHKAT- HOHBL.

KauecTBeHHas peakuma Ha VITICKMCBI ras.

Mayuenne obpasios Meramnos. B3anMoaehcrBue METALIOB ¢ pactBopaMi concil.
O3HAKOMIICHHE €O CBOMCTRAMH M NPCBPALICHHAMY KapBoHaTtos M ruipoKaphoHaTos.
nﬂﬂ}-"llcl!l'lﬂ MHAPOKCHID WNOMHHHAE |1 BIANMOJISTCTRHE ¢I'0 ¢ KHCAOTAMH W IeionamMi.
Kauccraennnie peakinnn Ha wonw Fe2+ n Fe3+

Pacueruble 3anaun:

BoluMcaeHHs 110 XHMHYCCKHM  YPaBHEHHAM Macchl, 00bhEMa MM KOJHUECTBa
BEHICCTRA OJTHOIO W3 NPOAVKTOR PCAKIMH (10 MACCE HCXONOT0 BewecTsa, 00LEMY HilH
KONHYCCTBY BCIICCTRA, COACPIRAIISTO ONPEACIEHHYIO 0110 TTPHMCECC.

Pasaen 3. Kparkuii o630p sampesiunx oprainiyeckux Bemecrs

[lpeaver opranmseckoil xumnu, Heopranmdyeckue B OpranMYueckne COSIHHEHMA.
Yrnepon — ocHoBa wusHH Ha 3Jewmiae. OcoleHHOCTH CTPOCHHA aTOoMa VIJicpojaa B
OpraHM4ecKHX COCAMHENHAX.

Yrnesonopoasl. [peseasusie yriaesonopojis. Metat. yran, nponan — npocreime
NPEACTABHTEIN NPedelibHbIX VINeroA0peao8, CrpykrypHbie GopMy/ibl YIICBOI0POLOE.
Flomonoruuecknit  paa  npeacasiuix  yraesojoponos.  Fomonorn.  PuInteckHe o
XHMHYECKHE CBOHCTBA TIPE/CIbHLIX YTACBOA0POA0E. PCakiini ropenns n 3aMeiLeHHa.
Haxoxienne B npupojie npeacisHEX yrnesoaopoos. [Ipumenenne Merana,

Henpeaeabhbie YIICBOA0poaLl. DTHACHOBLIH PAL HCHPEACIHLHBIX YITICBOAOPOIOE.
DrnicH, GDUIHMCCKHE M XMMHYCCKHE CBOHCTBA YTIIICHA.

ANCTUACHOBLI PSSl HENpeneIbiBX  yriaesogopoios.  Auerwien,  Croiicrsa
anerwiena, [puvencnne auerunena.

[Mpoussoansie  yraesogopoaos. Kparkuii of3op opranndyeckux coeadHenuii:
O/IHOATOMHBIE CHUPTH. KapOOHOBBIE KHCAOTH, CHOMHBIE QHPLL. KHPBL, YIIIEBO/IbI.
AMHHOKNCHOTHI, Oelikn. Ponb DEIKOB B opraluiMe.

Housmie o BHCOKOMOICKYIIHPHBIX BCICCTBAN. C'Ip}'lﬂ'}‘pﬂ HOJIHMCPOB, MOHOMCP,
IAMEP, CTPYETYPHOC 2BCHO, CICHeHL TTONHUMEPHIAatNH. Moauwyruies, NOJEHTIPOITITCH,
NOJTHBHHHINIIOPH .

JemoncTpanun:

Mojiens  MOAEKYN  OpraHHueckiux  coeiuueHni. [openue YIrieBoAOpOIOB H
oDHapykeHHe NPOAYKTOB UX ropenns. Kadecrgennas peakuns na sruien. Homryucnue
DTHIACHE.

Pacrsopeine HTHI0OBONO cnvpTa B Boje. Pacrsopenie HIHUEpHNa B BOJLE.
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